BONUS : BYTE Guide to Apple

Cs

Today, there are more Apples in
schools than any other computer.
Unfortunately. there are still more
kicl~ in schools than Apples.
So innocent youngsters (like your
own) may have to fend off packs of bully
nerds to get some ti me on a coi11puter.
Which is why it makes good sense
to buy them an Apple~) Ile Personal
Computer of their very own.
111e Ile is just Iike the leading com
puter in education, the Apple Ile. Only
smaller. About the size of a three-ring note
book. to he exact.
Em1 the price of the lie is small under SllOO''

Of course. since the lie is the legiti programs in all. ~lore than a few of \\'hich
mate oftSpring of the lie. it can access the you might be interested in yourself.
For example..1-in-l integrated busi
world's largest lihra1~· of educational soh
ware. Everything from Stickybear Shapes™ ness sofrware. Home accounting and tax

H'ilb rt lie. ruur hir.I ({fl! du SIJ/lll'lbinv, (n11slruclire t1/ier school. I.Ike learn /11 urilr• s/orie.\'.
nr !t•11m to.fh: nr 1'1'£'11 /('(Im suo11·lbilig s/1gbill' " " ""; 11dr1111ced 1.ike 11111/ii1'11r1i1/Jll' mlrnllfs

for preschoolers to SAT test preparation
programs !or college hopellils.
In fact. the lie can nm over I0.000

programs. liet and fitness programs.
:\ot to mention fon programs for the
whole famil~: Like"Genetic ~lapping.. and

"Enzyme Kinetics'.'
And the Apple Ile comes complete
with everything you need to start computing
in one box.
Including a free 4-diskette course to
teach you how - when your kids get ti red
of your questions.
An RF modulator that can n1rn almost
anvTV into a monitor.
· As well as a long list of built-in
feanll'es that would add about $800 to the
cost of a smaller-minded computer.
128K of interna1 memory- twice

the power of the average office computer.
A built-in disk drive that would
drive up the price
of a less-senior
machine.
And built
in electronics
for adding
accessories like
a printer, a
modern, an
AppleMouse or
an extra disk drive when the time comes.

So while your children's shoe sizes
and appetites continue to grow at an
alarming rate, there's
one thing you know
can keep up with them.
Their Apple Ile.
To learn more
about it, visit anv
authorized Apple dealer.
Or talk to vour own
computer experl'» l
As soon
as they get home from school.

' 11'<' Fir "" co11<<'r!l<'ti <1/)()11/ /ll'i<'<'j1\i11g .Iii !hi.";,,· 01111' ti .li(~~<'si<'d li<'l<1il l 'ni<'. )i111 uo1 /it11· mm1· i/ru11 l'('()f!r ml!ll lo. © l'JS-1 .-V1f1/e <.i1111/mter /11c. :WI/,, <111d lb~ .1/1f!le '"·""an'
n~islered ln1tl<'mflrl.!,. uJ .Wll,· CA111lf.'11/<'· 111c .1!1ikrlm1r .\11fi/!<!" ;.,·" 1md<'11wr/., 11(0(1/imum 11<'.,·rillff<'. For m1 t11i//){11·i:<'tl .i/>f>le dealer 11<'tm•s/ r1111 ml/ ( 800) 538-969b. /11 Ct111t1tl<1. wll
(800) 268-7796 or (800) 268-7637.
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UNIX System V, the new standard in multiusar
microcomput.er operating systems, gives you high
performance f.eatures along with the portability and

flexibility of a standard.
Cromemco computers can make UNIX System V

even better. Because our systems are de igned with
UNIX in mllid. First of all, we offer UNIX Sy t:em V
with Berkeley enhancements. Then, our hardware uses
advanced features like 64K of on-board cache memory
and our high speed STDC controller to speed up di k
operations-very important with UNIX.

More capability and expandability
We have a high-speed, 68000-based CPU that
runs at 10 MHz, coupled with a memory manager that
uses demand-paging and scatter loading to work with
UNIX, not for it.
We provide room for expanding RAM to 16
megabytes-with error detection and correction - for
running even the most sophi ticated and advanced
microcomputer programs. And the power to accommo
date up to 16 users - all with plenty of m mory.
But we give you even more.

A complete solution
We give you a choice in system : the System
100 series, expandable up to 4 megabytes of RAM, and
t he System 300 series1 expandable to 16 megabytes. A
high speed 50 megabyte
hard disk drive is stan
dard on the systems.
And you can expand the
hard disk capacity up to
1200 megabytes using
standard SMD drive .
You can add floating
point processing. High
resolution graphics. Video
digitizing and imaging. Communi
cations through standard

UNIX is a trademark of Bell Laborato ries.
IBM is a trademark of Internationa l Business Machine s Corp.

Circle 98 on inquiry card.

protocols. Mainframe interface.
And software support i here to m et. your
needs. We offer major programming languages, database
managementsysten:\s, communications ift.-ware, including
SNA architecture, X25 protecol, and Ethernet· e\'en a
program to interface to an IBM PC if you need to. An<l,
of course, access to the broad rd.nge of standard UNIX
applications programs that is growing dramatically
every day.

lasy to use.
We also make our systems easier to use, because
we install the operating system before we ship your
computer. No complicated installation procedures. And
the Berkeley enhancements give you the st.andaro UNIX
System V opel'tlt ing system, but with tjie added con
venience of these widely acclaimed improvem nts.
Cromemco's System 100 and System 300
computers: ck?signed to be the highest performance
UNIX systems available anywhere.
Just call or visit one of our UNIX System V
Official System Centers to see for yourself. They'll also
give you a copy of our new publication, "What you
should know before you buy a UNIX system'.' Or
contact us ctiteCtly.
.
We'll be glad to s.how you hnw to get a better
UNIX i!Yst:em.
Corporate Headquarters: Cromemco, Inc., 280
Bernardo Avenu P. 0. Box 7400, Mountain View, CA
94039. (415) 969-4710. In Europe: Cromemco GmbH, 6236
Eschborn 1, Frankfurter Str. 33-35, P.O. 5267, Frankfmt
Main, West Germany.

Cromemco®
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LoOKING BACK: 1984

To hear some people tell it.
the world of personal com
puting slowed down this
year. The best way to cor
rect that impression is to list
a few of the more signifi
cant developments covered
in BYTE in 1984.
COMPUTERS: There was
an abundance of impres
sive new machines: the
Macintosh; the IBM PCjr
and PC AT the Hewlett
Packard I 50 and Portable;
the landy 2000. 1200. and
1000; the Mindset; the Data
General/One; the Apple lie; the AT&T
PC; the Compaq Deskpro; the Stride
Micro 400 series; the TuleVideo Per
sonal Mini and Color PC; the Com
puPro 10; the Corona Mega PC; the
'Tektronix 4404 Artificial Intelligence
System; the ITT Xtra; the NEC APC III;
Seiko's wristwatch computer; and lots
of 68000-based supermicros and IBM
PC clones based on the 8088 or
80186 microprocessor.
SOFTWARE: Versions of UNIX and
Pick ·for personal computers blos
somed. Pro DOS conquered the Apple
II world. MS-DOS 3.0 arrived. and all
or some of Concurrent CP/M. Concur
rent DOS. and Concurrent PC-DOS
may have arrived. Among languages.
there were several new BASICs and
Cs. Gold Hill's GCLISP. micro
PROLOG. various versions of
Modula-2. and one of the biggest
bargains in the history of personal
computing. Borland's Turbo Pascal.
Artificial-intelligence products gained
a foothold on personal computers:
Teknowledge·s M . I. General Re
search's TIMM expert system. Expert
Ease. and Level 5 Research's Insight
Knowledge System (a mere $95. and
it looks quite interesting).
6
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Environments for applications soft
ware sprang up all over the place. in
cluding IBM's own lbpView and
Digital Research's GEM. Thinking aids
such as Thinklank and MaxThink
showed that they are of real value to
personal computer users. There were
friendly databases such as lnfoscope.
Please. 4-1-L and Fast Facts. The long
awaited dBASE III came out. as did a
major competitor. R:base 4000. and
query systems such as CIDUT and ln
Search. There were integrated soft
ware packages such as Symphony.
Framework. and DayFlo.
lbm Jennings's Fido bulletin board
and FidoNet communications system
did a lot of good for a lot of people.
ASSORTED HARDWARE: Perhaps the
story with the greatest impact was the
decline in the price of 1200-bps
modems. which gave telecommunica
tions a boost. CMOS spread far and
wide. making many machines small
and cool. LCDs moved up to 2 5 lines
by 80 columns. RAMs jumped to
256K bits. microprocessors stepped
up to 32 bits. and mice became com
monplace. A host of special graphics
chips reached the market.
Developments in mass storage in-

eluded inexpensive optical
storage devices. such as the
first personal computer
products based on compact
audio disks. high-capacity
mini hard disks. abundant
microfloppies. I 0-megabyte
floppies. and bubble
memory cards and periph
erals. In printer technology,
we saw advances in dot
matrix. thermal-transfer. ink
jet. and laser printers. The
HP LaserJet and its Canon
mechanism brought the
price of laser-printer
technology down to $3 500.
Tl's natural-language inter
face. NaturalLink. gave hints of things
to come.
Steve Ciarcia. as usual. was a one
man industry. He gave us the
schematics and explained the
technology for a smart terminal. a
Z8000 system that resides in an IBM
PC. a scrolling alphanumeric LED
display. a phonetic speech syn
thesizer. a musical telephone bell. an
AC power monitor. an AC power con
troller. a sonar range finder. and a
speech-recognition system.
The shakeout saddens us all. Some
talented people are temporarily out
of work. and some impressive new
products have failed in the market
place. But the personal computing in
dustry makes relentless progress
despite the varied fortunes of its con
stituents. It is no longer a rumor that
Commodore will market the im
pressive 68000-based machine
developed by Amiga. By this issue's
cover date. the rumor that Atari will
market the Mindset may have been
confirmed. These two developments
could bring impressive and powerful
hardware to millions at low cost.
Be of good cheer.
-Phil Lemmons. Editor in Chief
ILLUSTl<ATED BY MACIEK ALBRECHT

DynaX
introduces
36 cps - THE HR-35
Daisy Wheel Printer

HR35 with optional Tractor Feeder

Always a step ahead of the competition,
the HR-35, with letter-quality print speed of 36cps,
offers the best price/performance ratio in its class.
Add the optional Tractor Feeder and Auto Cut Sheet Feeder
and you have the best value on the world market today.
Dynax has always been the frontrunner.
The HR-35 is the frontrunner.
And it's backed by the Dynax reputation
for quality and service response.

HR-35 with optional Auto Cut Sheet Feeder

We're Confident!
Distributed by

Manufactured by

Dynai,lnc.
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DYNAX, INC. OFFICES

• HEADQUARTERS6070 Rickenbacker Rd .• Commerce, CA90040 • (2131727-1227
• NEW JERSEY One Madison St., East Rutherford, NJ 07073 • (2011471 ·0100
• TmtA9 8012 C:.-mpu1 Ch'cle,.:!aite 250, ltving, TX 7.5082 • (2q4) 257- 1700

BROTHER INDUSTRIES, LTD.
NAGOYA, JAPAN

• ILLINOIS 533 West Goll Rd .• Arlington Heights, IL 60005 • (312) 228-0707
.. lllASSACl'IUSE'rTS 400 W. Cumming1 Pai*.• Suit'1!;5300. WebuNI, /Iii#< 01801 '(81,, 933-8162
• N. CALIFORNIA 1255 Oakme!'d Parkway, Sunnyvale, CA 94086 • (408) 730-1712

Wordstar Wordprocessing andSuperCak3'"IntegratedSpreadsheet now included Free with all Seequa computers.

SEEOUA
SHOWS YOU
HOW TO
GETAN

IBMPC
FOR JUST
$1595.

BUY ACHAMELEON
BYSEEDUA.
The Chameleon by Seequa does everything an
IBM PC does. For about $1000 less than an IBM.
The Chameleon lets you run popular IBM soft
ware like Lotus® 1-2-3 TM and dBase II.® It has a full
83 key keyboard just like an IBM. A disk drive like
the IBM. And a bright 80 x 25 character screen just
like an IBM.
But it's not just the
e
ame
Chameleon's similarities to
the IBM that should interest
you. Its advantages should,
too. The Chameleon also has

Th Ch

an 8 bit micro
processor that lets you run
any of the thousands of CP/M-80®
programs available. It comes complete with two of
the best programs around, Perfect Writer TM and
Perfect Cale.™ It's portable. And you can plug it in
and start computing the moment you unwrap it.
So if you've been intereon Y
ested in an IBM personal comI A
puter,nowyouknowwhereyou
M, can get one for $1595. Wherever
they sell Chameleons.

I

b

EQU

_L_U_ivl_ PUTER

CORPORATION
8305 Telegraph Road
Odenton. MD 2lll3
Chameleon shown with optional second disk drive.
To learn more about Seequa or for the location of the Seequa dealer
nearest you, call (800) 638-6066 or (301) 672-3600.
IBM is a registered trademark of International Business Machines Corporation.
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M·I·C·R·O·B·Y·T·E·S
Staff-written highlights of late developments in the microcomputer industry

.. ....... ~~~r.<?·~..<?~.~P.~i.~~. ~~~~ .~<?~. ?.~~:. ~'?~~~~~~. ~?.1 ~.~ .~~~P.~~~~.
Sanyo, Moonachie. NJ, announced a $199 graphics card for its MBC-550 computer. enabling
it to run programs that directly address IBM PC graphics screens. including the Lotus 1-2-3
spreadsheet. Bundled with the card are CW-BASIC and MS-DOS 2. I.
The company also announced an IBM-compatible portable computer with a built-in color
display. The MBC-775 includes two 3601<-byte 5 V<a-inch disk drives, two full-length IBM
compatible expansion slots. a parallel printer port. and RGB and composite video outputs.
It should be available in January for $2599.

Xanaro Technologies Inc .. Toronto, Ontario, has unveiled Ability. a $495 integrated software
program featuring a spreadsheet. word processing, a free-form database. graphics. and com
munications functions. Also included is Presentation!, which combines words. graphs.
numbers, and music in a slide-show format. The program's user interface avoids use of MS
DOS commands. using a menu format instead. Text. spreadsheet. and graphics data can be
intermixed on the screen.

Microsoft Delays Windows to Mid.-1985
Microsoft announced in October that its Windows multitasking graphics operating environ
ment would be delayed until at least June 1985 . Windows was originally announced in
November 1983 (see the December 1983 BYTE, page 48) and had been scheduled for
release last month to manufacturers. who were to customize it for their machines.
Since Windows was announced, both IBM and Digital Research have introduced multitask
ing. windowing graphics environments. IBM announced TopView. which was released to soft
ware developers in September and is scheduled for general release in early 1985 with a
price tag of $149. In October. Digital Research began shipping its $295 Concurrent PC-DOS
(earlier called Concurrent CP/M-86 version 3. 1 with PC-DOS emulation), which runs several
MS-DOS programs simultaneously. Also in October. Digital Research announced its
Macintosh-like Graphics Environment Manager for the IBM PC (see page 39), also planned
for early 198 5 release.

New Laser and Ink.-jet Printers
Concept Technologies. Portland. OR. now offers the Concept Laser 8. a version of Canon's
LBP-CX 8-page-per-minute laser printer. The $7995 printer supports both Virtual Device
Interface and Tektronix 4014 graphics input. as well as direct bit-mapped images or text in
formation. Dataproducts. Woodland Hills. CA. unveiled a $12.900 24-page-per-minute laser
printer based on a Toshiba printer. The firm also announced seven new daisy-wheel and
dot-matrix printers. Diconix, Dayton. OH. introduced the Dijit I . an 18-page-per-minute ink
jet printer with a resolution of 300 by 300 dots per inch. The printer is available to other
manufacturers for $5000 to $7500.

Computer Crime Bill Passes
A federal computer crime bill was included in the continuing resolution signed into law in
October. Those who access classified information using a computer could be convicted of
an additional felony. Other offenses are misdemeanors. including unauthorized access of a
federal government computer or of data protected by the Fair Credit Reporting or Financial
Privacy acts. Penalties include up to one year in prison and fines of up to $5000 or twice
the value obtained or loss created by the offense.
!continued)
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Compact Disc Used for Data Storage
North American Philips Corporation has sold compact disc-mastering equipment to 3M.
which will manufacture discs for use as data storage for computers. NAPC's Philips Sub
systems and Peripherals Inc. division also announced that it will offer its CM I 00 Compact
Disc Read-Only-Memory (CD ROM) unit to other manufacturers. The CD ROM is similar to
existing compact disc players from Philips. but it has enhanced error-checking and
-correction features. Philips would not detail pricing but said OEMs would pay less than
$1000 for the complete drives: 3M said the 5 50-rnegabyte compact discs could be manufac
tured for less than $I 0 each.

Datacopy Unveils $4000 OCR/Digitizing System
..................................................................
Datacopy, Mountain View. CA, announced a $4000 version of its Word Image Processing
System. The Model 700 includes a flatbed scanner and software: previous versions. priced
from $9000, used a different type of scanner. The system can digitize images as well as
recognize characters printed in I 0-point Courier or 12-point Prestige Elite type: other fonts
are planned.

NANOBYTES
Kodak announced a line of "fnstagraphic" products to create color slides of computer
screens: the products will directly compete with Polaroid's Palette system .. . . Brown Disc
announced a new lighter-weight. lower-cost plastic rigid disk to replace the aluminum
medium now used in 5 !14-inch hard-disk drives.... Verbex. Bedford. MA. announced the
Series 4000 Voice Recognizer, a continuous speech-recognition system priced at $4900.
Matching Voice Planner software for MS-DOS computers costs $500. Each person uses a
different CMOS memory voice cartridge. which is plugged into the Voice Recognizer unit ....
Texas Instruments introduced Explorer. a LISP-based artificial-intelligence workstation
priced from $52.500 ... . IBM introduced a Chinese-language version of its 5550 Japanese
personal computer: it will also sell the IBM PC and PC XT in China .... Datapoint an
nounced products that would link IBM PCs to its ARC local-area network.... Zilog has
added ROM-less versions of its low-power Z8 microprocessors . ... Videotex Systems Inc.,
Dallas. TX. now offers a complete videotex system. including a 512 K-byte IBM PC. I 0 ter
minals, two moderns. and software, for $8000 .... Matsushita, one of Japan's largest
manufacturers, has licensed Drexler's L.aserCard. The L.aserCard stores 2 megabytes of in
formation on a credit-card-size optical strip. Drexler is also developing a 20-rnegabyte ver
sion .... Zenith Data Systems sold $99.8 million worth of its Tempest-version Z-150
microcomputer to the Defense Department. The computers are shielded to prevent elec
tronic eavesdroppers from decoding RF signals emitted by the machines.... Mindset an
nounced the Mindset Video Production System, a version of its personal computer designed
to mix computer graphics and standard video signals from VCRs. laserdiscs, cameras. or
televisions. The system will cost $3799 . .. . Seagate announced new hard-disk drives at
COMDEX. including a IO-megabyte 3Y2-inch drive. a 20-rnegabyte half-height 5 !14-inch drive.
and 20-. 30-. and 40-rnegabyte full-height drives with an average access time of 40
milliseconds. . .. Extended Systems. Boise. ID. announced L.aserRight. which allows three
computers to share a single Hewlett-Packard L.aserJet printer. The printer and a I 28K-byte
buffer are included for $4495 .... Tundberg Data now offers a $!000 quarter-inch
streaming-tape drive for the IBM PC. ... General DataComm. Middlebury, CT. announced a
$699 1200-bps modern that it says has a lower error rate than other 1200-bps moderns....
Entrepo Inc. (formerly Exetron), Sunnyvale, CA. said it had solved reliability problems that
had plagued the company's wafer-tape drives for several years and that it is ready to ship
an $85 retail version of its Quick Cassette storage system for Commodore computers . ...
Hayes announced a 2400-bps modern. priced at $899. The modern also supports 1200-.
600-. and 300-bps communications .... IBM is reportedly talking to Toshiba and other
Japanese companies about purchasing a large quantity of 3 V2-inch disk drives.
10
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TheTl855is
the only printer
with letter quality,
draft SP.eed,
grapliics,
plug-in font
modules...
all forunder
$1000.
(suggested retail price)

Finally, the printer for all PC needs.
The TI 855 printer. The
printer for all major PC's.
See for yourself today.
Call 1,soo,527,35oc
for the dealer
nearest you.

TEXAS "

INSTRUMENTS
Creating useful products
and services for you.
DPF012BY

© 1984Tl

This printout was not generated b the TI 855.
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Remember the magic you
expected when you first purchased
a PC?
It's here.
dBASE III"' is the most power
ful database management system
ever created for 16-bit
microcomputers. It pulls
every ounce of energy
out of your PC and puts
it to work.
On top of that, it's
fast and it's easy.

You've never seen
anything like it.
dBASE III can handle over a billion
records per file, Umited only by your com
puter system. You can have up to ten files
open, for sophisticated applications pro
grams.
When you have two related files, infor
mation in one can be accessed based upon
data in the other.
dBASE III now handles procedures,
parameter passing and automatic variables.
You can include up to 32 procedures in a
single file. With Ughtnjng speed. Because
once a file is opened, it stays open. And
procedures are accessed directly.

Easier than ever.
dBASE III uses powerful yet simple
commands that are the next best thing to
speaking English.
If you're unsure of a command, HELP
will tell you what to ask for.
If you don't know what command
comes next, a command assistant does. All
Circle 3 5 on in quiry card.

you have to know is what you
want it to do.
Our new tutorial/manual
will have you entering and
viewing data in minutes rather
than reading for hours.
And to make matters
easier, you get a full screen
report setup for simple infor
mation access.

Faster than no time at all.
dBASE III isn't just fast. It's ultra-fast.
Operating. And sorting. Even faster, is no
sorting. Because dBASE III keeps your
records in order, so you really don't have to
sort anything. Unless you want to. Then
watch out!

What about dBASE II®?
It's stiH the world's best database man
agement system for 8-bit computers. And
it's still the industry standard for account
ing, educational, scientific, financial, busi
ness and personal applications.

Tap into our power.
For the name of your nearest authorized
dBASE III dealer, contact Ashton-Tate, 10150
~st Jefferson Boulevard, Culver City, CA
90230. (800) 437-4329, ext. 333. In Colorado,
(303) 799-4900.

ASHTON ·TAlE

TM

©Ashton-TJte 1984. All rights reserved. dBASE III Jnd Ashton-TJte Jre
trJdemJrks Jnd dBASE I I is J registered trJdemJrk of Ashton-TJte.
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CHOOSING A LANGUAGE
FOR STUDENTS
I am writing in regard to Fred A. Master
son's article "Languages for Students"
(June. page 233) . Has COMAL (Common
Algorithmic Language) not yet surfaced in
the United States? Here in Europe this
language is the subject of growing interest
among educators. It is the favored lan
guage for use in schools in Denmark.
Sweden. Norway, and Ireland. and it is
gathering momentum in many other coun
tries. COMAL combines the ease of use
of BASIC with the control structures of a
Pascal-type language. It was first devel
oped by a Danish educator. Borge
Christensen. in the mid-1970s as a respec
table "front end" to a very poor BASIC.
Sophisticated COMAL interpreters are
now available on a wide range of micro
computers as well as minicomputers and
mainframes. The portability of the lan
guage is maintained through an interna
tional COMAL Standardization Commit
tee. which meets at least twice a year.
What is so special about COMAL? Let's
look at Mr. Masterson's four language re
quirements:
• Simp1icit1,r COMAL'. s simple and coherent
user interface. with interactive error
messages and structure checking. retains
the best features of BASIC. "Spaghetti"
code is eliminated through the consistent
use of block-structured statements. Not
only is COMAL simply to learn. it is also
easy to progress from it to other high-level
languages-the beginner already has a
grasp of structure. which BASIC often ig
nores or. in many cases. inhibits.
• Power: COMAL is a powerful language.
providing the user with named proce
dures. parameter passing by value or ref
erence. local and global variables. and a
range of built-in functions. This allows for
mo dular development. use of recursion.
and other powerful techniques in software
development. On the other hand. COMAL
is a procedural language with limited data
types and structures (int. real. string. and
arrays). It is not intended to compete with
functional languages such as LISP.
COMAL'.s use of closed procedures allows
14
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it to be easily customized to the needs of
a particular application. Complex routines
can be encapsulated in closed procedures
in a way that is impossible in BASIC. These
routines can then be invoked by name
without any danger of ambiguity in the
use of variable names. This allows the
COMAL language to be effectively ex
tended b1,1 tlie user for CAI. business. tech
nical. and other applications.
• Compatibilit1,1: From its vantage point
astride the pillars of BASIC and Pascal.
COMAL prepares the novice well for a
variety of future computer experiences. Its
interactive nature provides a prelude for
the user interfaces of most modern com
mercial packages: its structured flow of
control prepares the student for learning
more advanced languages such as C.
Pascal. or Ada. In a more specific sense.
the source-code compatibility that
COMAL allows between a growing
number of microcomputers. minicom
puters. and mainframes is far in advance
of most other languages.
• Cognitive richness: Mr. Masterson reserves
this term to describe languages that pro
cess entire data structures such as arrays
and lists. Such languages are indeed a
"delightful surprise" to students who are
used to "one thing at a time" languages.
By the same token. COMAL comes as a
delightful surprise to educators who have
sought in vain for a language that displays
the simplicity and elegance on which
cognitive richness is actually based.
In a nutshell. COMAL is the answer to
Mr. Masterson's final plea for "responsive.
customizable languages for CAI and per
sonal computing:· If you would like more
information on this "new" (i.e.. IO-year-old)
language and its various implementations.
contact me at the Department of Com
puter Science. Engineering School. lrinity
College. 201 Pearse St.. Dublin 2. Ireland.
RODY RYAN

Dublin Ireland
I read with interest Fred Masterson's fine
article "Languages for Students:· Certain
ly his selection criteria for a computer
language for educational use hit the mark
in many ways. He is exactly right in his
comments concerning the cumbersome

and slow cycle of prepare-source-file/com
pile-source-file/link-object-file/run. which
effectively prevents experimentation. ex
ploration. and efficient learning.
It should be noted that program devel
opers are also students: they are students
of the problem they are trying to solve.
and they too greatly benefit by the quick
cycle of development offered by truly in
teractive languages like Logo and FORTH.
in which on-the-spot compilation is
synergistically combined with extensibili
ty. so that new commands can be created.
tested. instantly modified and improved.
and then combined with earlier com
mands to build larger and larger modules
and. ultimately, the final program.
In defining any set of criteria. however.
we all are apt to overlook those with which
we have no experience. For example. the
only programmers who demand extensi
bility in a programming language are
those who have worked with an extensi
ble language. Those who lack that expe
rience seem to be unable to grasp the
power of extensibility and how much it
can help a programmer.
Similarly. Mr. Masterson fails to specify
what seems to me to be an essential char
acteristic for a programming language for
students: transparency. A programming
language is transparent if its implementa
tion mechanisms are clear to the student.
so that she or he can look at the internal
representation of the source code and
understand how it came to be and how
it works. Just as the transparent plastic
models of four-cycle engines can help
mechanically inclined students better
grasp the theory and practice of engines.
so a clear and easily understood program
(continued)
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WHO SAYS ''YOU CAN'T TAKE IT WITH YOU''?

When we at Intertec intro
duced our new HeadStart™ com
puter we said "it's the fastest,
smallest, most powerful business
computer in its class:'
What more could we say?
How about "it's also portable:'
Every HeadStart computer
comes with its own easy-carrying
handle.You can choose between
a full size keyboard or a special
compact version that snaps easily
on the front of the screen. Either
way, you get all the great features
that make HeadStart unique. A
big twelve inch screen, eight and
sixteen bit processors, upgrad
able to one megabyte and it's
networkable up to 255 users.
We named our new business
computer "HeadStart" because

Circle 20! on inquiry card.

that's exactly what itll give you. HeadStart Standard Features:
And because it's also portable,
Size: 1S.7S"wide.12.7S"deep, ll.30"high.
you can take it anywhere.
\\\:ight: 2S lbs.
Processors: Z80A(8 bit) and 8086 (16 bit).
Well, almost.
Memory: 128K to 1MB depending on model. All models
For more information call us are expandable to !MB.
Disk Storage: SOOK to !MB (u nformatted) on a 3W
at (803) 798-9100 or write:
Micro-Disk. RAM disk feature emulates second system
Optional 3 W or SW external drives.
Intertec, Dept. "HeadStart;' 2300 drive.
Display: 12"(diagonal) P31 phosphor. non-glare screen.
Broad River Road, Columbia, SC 2S lines x 80 or 132 columns.
Keyboard: Detachable with 104 total keys. Aport
29210.
able version snaps onto the front screen for easy
transportability.
Disk Operating Software: "CP/M 80 for 8 bil
.. MS DOS for 16 bit LAN DOS for multi-user8 or 16
bit operation.
"Concurrent CP/M 86 optional.
Interfaces: One RS 449/RS 232 compatible serial port.
One Centronics compatible parallel printer port
External data bus. Coaxial communications interface.
External disk 110 interface. Optional network print
spooling interface.
Networking: Up to 2SS HeadStarts may be connected
via a coaxial. multi-user network into one of 2 optional
data storage systems.
Optional Data Storage Systems: Two models are avail
able. A JOMB, SW system is expandable to 20MB. A
SOMB, 8" system (2SMB fixed, 2SMB removable) is
expandable to S4SMB in 16S!'1B increments.

intertec.

"CP/M 80and Concurrent CP/M86 are: regislerW trademarks of Dill ii al Rewarch.
''MS DOS isa re!listered trademark of Microsoft.
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Don't make a move
without Compucart:
''The Smart Cart!''
Everyone likes a parade ... except
when it's time to move the
com.p ut er to another office.
Compucart has twin- wheel
casters to let you move your
workstation with ease. It's
ergonomically engineered to adjust
for the user's comfort. And,
' Compucar t is designed to enclose
and secure both hardware and
software with one key. Convenience,
comfort, mobility and security ... in
just 4 square feet of floor space ...
that's a Smart Cart!
• Holds a complete PC system
• Adjusts for hardware and user
• Controls cabling and hardware • Rolls
easily • Locks securely with one key
• Quiets the printer • Very affordable
• High quality materials and
craftsmanship• Cools computer
hardware• Human-factor engineered
(ergonomic design)
• GSA scheduled

ming-language implementation can in
crease both the confidence and under
standing of the students.
Unfortunately. most programming lan
guages are implemented as "black boxes"
- source code goes in. and some sort of
machine instructions come out. Not only
are the workings of the compiler a
mystery. but often its product as wel l. Even
in theory. students canno t work back from
the object code to derive the source code
that they provided.
FORTH on the other hand. has a sim
ple and effective compiler that actually
resides within the language-the compiler
consists of FORTH commands. and they
can be extended and modified just like
any other FORTH commands. ln addition.
the product of the FORTH compi ler. the
indi rect threaded code. is easily grasped
by students so that they can look at a rep
resentation of memory and understand
what is there. how it works. and even how
it came to be- how the compiler works.
As for the data structures that Mr.
Masterson feels are essential. it is certainly
important that students be able to manip
ulate these structures easily. But the
students will learn the characteristics and
strengths of the various data structures
much better if they themselves construct
the commands to create and ma nipulate
the structures. Of course. that requires that
the language be extensible. Again. the
idea is to avoid handing students a com
pleted "black box" and having them sim
ply learn the rote ma nipulations Students
want understandi ng. wh ich requires
participation.
FORTH fits the criteria that Mr. Master
son specifies. as well as bringing its own
special strength in terms of the missing
criterion of transparency. I find it strange
that his article failed to miss this almost
ideal educational programming language.
MICHAEL HAM

Santa Cruz. CA

The first ergonomically designed computer workstation.
Products of Versa Tee Corporation
60 years of craftsmanship

CALL TOLL FREE 1-800-237-9024
P.O. Box 2095, Tampa, FL33601-2095 • IN FLORIDA CALL(813) 251-2431

In his letter (July. page 16). Wendell Brown
raised issues that are of concern not only
to high school teachers. I am attempting
to design a course about computers for
law students and am seriously concerned
about what-if any-programming lan
guage I should use. I suspect that the
safest approach may be to introduce the
students to a little bit of assembly
language so that they can get an under
standing of how computers actually work.
with registers. stacks. program counters.
etc.. and then introduce them to some ap
plications programs. The major portion of
(continued)
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FIVE AGAINST ONE
It Hardly Seems Fair
Five against one is just as unfair in a l:>usi
ness environment as it is on a basketball
,
court. IBC's Multi-Star l;M five user bus- ~
iness computer- priced as low as a single \tJ..'di~/(jy(
user personal computer
'\ ' , nj\
with all o~ the attributes of a ':::
:
true multi-user system
,
,QJ ,{ ?
has the full court
fA _,1 :
advantage.
The Multi-Star isn't
just another single
user personal com
puter that can be
"Networked" to
pretend you
have multi
user capabil
ities. It is a
true multi-user
business sys
tem like the
high priced
multi-user mini
computers of
old. And, a low
cost ''Dumb" CRT
terminal is all that
y ou need for each
user.
Sophisticated
multi-user
software with
big system features such as
record locking, user account
ing, privilege levels, and
system security provide
capabilities well beyond
those available on any
personal computer.

r

1cr

There are hundreds of multi-user busi
ness accounting software applications
available right now as well as word
processing, spread sheet, and data
base software.
The Multi-Star I is the smallest member
of the IBC multi-user family. Software
compatible systems with up to
16 users and 167 megabytes of hard
disk storage are also available.
IBC has been manufac
turing high
performance,
multi-user
micro
computers
since
1979.
Their repu
tation has
been built
on quality,
performance,
and reliability. To
find out more
about the
multi-user
business
systems that
.__~--.
is priced
like a
single user
personal
computer,
please call
or write:

IBC

Integrated Business Computers
21621 Nordhoff Street
Chatsworth, CA 91311
(818) 882-9007
Telex No. 215349

Circle 18 4 for Dealer inquiries. Circle 18 5 for End-User inquiries.

FREE
ONFLOPPABLE
FLOPPY
Just send us the coupon below and we'll send you
one free OPUS unfloppable floppy. Plus, we'll even
include a discount coupon for future purchases as well.
This is our way of getting you to try OPUS, the "No
Bad Memories" floppy disk.
Once you've tried us,
we think you'll be
using us again
and again.

•PUS~
NO BAD MEMORIES
8128£

SEND TO: OPUS Computer Products
Dept. BYT 1284, 150 Chicago Street
Cary, IL 60013 1-800-692-6905
PLEASE SEND ME MY FREE 5'/•" OPUS FLOPPY. I UNDERSTAND
THIS OFFER IS LIMITED TO THE FIRST 5.000 RESPONDENTS.
Nam ~--------------------Addre~-------------------
City_ _ __ _ __ _ Stat _ _ _ _ _ _ _ _ Zip_ _ __

Ph on"--------------------~
Number of floppy disks used annually_ _ _ _ _ _ _ _ __ __

Brand of floppy disk most commonly used_ _ _ _ __ _ _ __
Store where purcha~---------------
Type of computer system usecl·- -- - - - - - - - - - - 
Home or business u- - -- -- - - - - - - - - - - 
One free floppy per person, while they last. Facsimile coupons or copies are not redeemable.

-----------------------~
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such a course. with its specialized student
body. could then be concerned with larger
issues that are neither machine- nor lan
guage-dependent.
But if I take that approach I foresee a
large problem because many students will
already have had diverse experiences in
programming. I am particularly worried
about how to deal with students who are
experts at writing "spaghetti" code in
some version of BASIC Perhaps the solu
tion lies in introducing them to some
language such as Prolog. in which the idea
of a GOTO statement doesn't make any
sense. In elementary and high schools the
same result might be accomplished
(although I am not sure because I don't
know the language) by using Logo. which
is available on the ubiquitous Apple IL
The problem. however. does not arise
necessarily or solely from the use of
BASIC The worst spaghetti code I ever
wrote was on a Tl-59 calculator. And it is
possible to avoid spaghetti code even if
one has to use GOTO statements. al
though it is admittedly difficult.
CBASIC which Mr. Brown refers to. can
be used to write orderly code. As I recall.
the only time it is necessary to use a
GOTO in that language is in the special
case of GOTO on end of file. One can
avoid GOTO statements in a series of
IF.THEN statements by using GOSUB
statements instead. In complicated cases
the GOSUB may have to set a flag that
the main routine checks with another lF ..
THEN statement in order to determine
where to go next. The result may not be
as clear . to the reader as a segment of
Pascal. but. on the other hand. it will not
be a tangled web. I suspect that more can
be taught about structured programming
in BASIC than in Pascal; with the first
language the student has to supply the
structure. in the second the student can
not avoid it even if he or she wants to.
The problem is not only that high school
students go on to take computer courses
in college. but that they go on from col
lege to law schools or theology schools
or even. sometimes. the real world. Except
for students who are going to become
programmers or computer scientists. I
should think that any introductory pro
gramming course may be a waste of time
or worse. I believe that everyone should
in some sense be computer-literate. but
that does not mean that everyone should
know how to write programs. Instead.
everyone should know what computers
can do-and what they can't. I really don't
think that a programming course is the
(continued)

INTRODUCING AST GRAPHPAK.™
THE POWER TO BUILD ON
FRAMEWORKTM AND
ORCHESTRATE SYMPHONY.
TM

AST delivers the powerful integrated hard
ware you need to unlock the lull capabili
ties of your integrated software. Including
Framework.Symphony; Lotus 1-2-3'." Multiplan®
and more.
GraphPak is a complete. convenient solution
two plug-in boards for the IBM® PC. XT and
their compatibles. And it's packed with ad
vanced features. Expanding memory to
640KB. GraphPak gives you the space to
operate state-of-the-art programs. handle
more data. and create larger spreadsheets.
And it lets you take full advantage of the
sophisticated graphics capabilities of your
software. bringing high-resolution. bit-mapped
displays to your monochrome screen.
IBM-compatible serial and parallel ports
mean you can easily add a letter-quality
printer and a modem to connect with
services such as Dow Jones~ EasyLink~ and
CompuServe® Further, our built-in clock
calendar provides automatic date stamping.
Productivity-boosting SuperPak'" utilities give
you SuperDrive which responds lilly times
laster than a disk drive and SuperSpool which
lets you input and print at the same time.
All this is yours in an easy-to-buy; easy-to·
install. easy-to-use package that costs less
than individual components.
Find out about AST's total solutions. See your
dealer for facts on GraphPak and our com
plete family of multifunction boards. and
communications. LAN. graphics and modem
products. Or call our Customer Information
Center (714) 863-1333 Ext. 5249 for your nearest
dealer. AST Research
lnc,2121AltonAvenue,
Irvine. CA 92714.
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Circle 6 for Dealer inquiries.
Circle 7 for End-User inquiries.

If you have to plan, figure, write, orga

nize, predict or communicate, the NCR PC 4
can help you do it easier and better.
Because the NCR PC is compatible with
thousands of off-the-shelf programs available
through your local PC dealers.
From the best-selling l-2-3™by the
LotusM people to all sorts of other programs
for business, education or just plain fun.
But besides getting more software to
choose from you get more computer to
work with.
For instance, you can get all the

memory you need-all the way up to 640K
An enhanced keyboard with separate
cursor keys and separate numeric key pad
that make it easier for you to work with
spreadsheets and data base programs.
A special program called a RAM-DISK
that acts as a super fast disk drive. It allows
you to access information up to 15
times faster than a floppy disk.
And a rugged, compact
cabinet that looks great
on any desk.

1MlCROSOFT.
·WORD

.J! rl 1111111 i

~ Access Manager·~~ ~t~

..

© 1984 NCR Corporation
Lotus and 1-2-3 are trademarks of Lotus Development Corporation. GW-BASIC is a trademark of Microsoft Corporation.
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Plus extras others charge extra for.
Like built-in serial and parallel ports. ,
Disk and video controller boards. Plus the
standard operating system, GW~ BASIC and
self-teaching programs to get you started.
The NCR PC is also compatible with
industry standard hardware. So you can
attach all kinds of fun things to it. Like a
mouse, a modem, a printer, a hard
disk, a graphics board, etc.
In short, the
NCR PC is exactly
the personal com
puter you'd expect

from a company that's been doing business
with business for 100 years.
See your Authorized NCR Personal
Computer Dealer. He'll be glad to show you
how easily the NCR PC "1r::Jlr:1
can make things easier
~L:l~
for you.
ABETIER PERSONAL COMPUTER.
For the name of IT'S EXACTLY WHAT YOU'D
EXPECT FROM NCR.
your nearest dealer
call toll-free
1-800-544-3333.*

I

I
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c.Q.
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•In Nebraska call 1-800-343-4300.
Circle 282 on inquiry card .
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best way to learn that. In fact. I fear that
there are a great many programmers who
are not computer-literate. Neither BASIC
nor Pascal is much help in understanding
the E11tscheidu11gsproblem or the Turing test.
but certainly those are examples of issues
that the computer-literate. as well as the
computer-literiati. should be able to
address.
PETER

D.

)UNGER

Professor of l..Ew

Cleveland. OH
The letter from Wendell Brown was a com
plaint about using BASIC to teach pro

gramming in high school. and it ended
with a plea for a well-structured. power
ful. interpreted language for the Apple II.
I am happy to direct Mr. Brown·s attention
to such a language.
The language is modular and incremen
tally compiled but it is interpreted so there
is an "immediate mode" as in BASIC. It
allows procedures and functions with local
and global variables. Uninitialized vari
ables are not permitted. but variables do
not have to be predeclared. Names for
variables and procedures can be made
practically any length. resulting in self
documenting programs. The error mes-

Tuble I: A comparison of pointer versus subroutine threading.

Pointer-threaded

Subroutine-threaded

(2 bytes in list)
POP
reg
LODSW
XCHG Dl,AX
JMP WORD-PTR [DI)
39 clock cycles

CALL
nnnn (3 bytes)
MOV
reg,[DI]
INC
DI
INC
DI
RET
38 clock cycles

Listing I: Some pointer-threaded coding examples for the 68000.
Register usage:
A?
Interpreter Pointer
A6
Return Stack Pointer
AS
Data Stack Pointer
A primitive looks like this:
Character count plus ASCII name
- "Name"
Long word
- Link Address ·
< - Jump-up address

(Machine code body)
- RTS

Return from subroutine

A secondary:
- "Name"
- Link Address
- MOVE.L
- LEA
-JMP
-ADR1
- ADR2
-ADR3

Character count plus ASCII name
Long word
<-Jump-up address
A7,-(A6) Push interpreter pointer on return stack (2 bytes)
8(PC),A7 Point IP to second address in threaded list (4 bytes)
Jump to first address in threaded list (2 bytes op code)
(Every address 4 bytes)

- ADR SEMI
The primitive SEMI controls return to the calling secondary and consists of the code:
SEMI:

22

MOVEA.L
RTS

(A6)+,A7

BYTE • DECEMBER 1984

;Pop interpreter pointer
;Continue execution at next higher level

sages are descriptive and extremely use
ful. It permits a wide variety of looping
structures. Procedures are easily made
recursive. Character strings are easily
handled. For arithmetic. it has real
numbers with six-digit accuracy and it also
has integer arithmetic operations.
Trigonometric functions. but not loga
rithms. are built in. Graphics include tur
tle graphics. coordinate graphics. color.
and full control of the text screen.
As in C. the user can create a system of
software utilities or a "shell" for other
users. As in Pascal (but not UCSD Pascal).
procedures can be passed as parameters.
Combined with descriptive variable
names. this feature allows for "natural
language" programming. Data typing is
convenient. though not as strict as Pascal;
for example. one cannot take the square
root of "false" as one can easily do in
BASIC. but on the other hand. real
numbers can easily be manipulated as
character strings.
This language is widely available for the
Apple. Commodore 64. Atari. and the IBM
PC. It was developed rather carefully as
a teaching language (as were BASIC and
Pascal) and has been thoroughly tested.
The language is lngo.
Logo has a well-deserved reputation as
a language that is easy for young children
to work with. For this reason it has large
ly been overlooked at the high school
level. Most people are surprised to learn
that it's more than a graphics package. In
fact. it is so far superior to BASIC that. in
my opinion. there is no longer any ra
tionale for teaching BASIC. For example.
the whole problem of ··structured pro
gramming" ceases to be an issue when
you teach Lngo; you write separate pro
cedures. not programs. A long-time BASIC
programmer has a hard time understand
ing the concept that a computer can have
separate procedures in memory at the
same time. accustomed as he or she is to
the restricted nature of BASIC.
I taught BASIC for two years: in our
school programming is a required part of
the ninth-grade math class. We switched
to lngo this year and it was like removing
a blindfold and ankle chains. Everything
is easier. I took my old list of programming
projects from BASIC and added more to
it. Is programming power an issue? The
Commodore Logo that I use has an as
sembler and a sprite editor. both written
in Logo. Logo is a dialect of LISP. which
is the language used on the cutting edge
of artificial-intelligence work. Is speed an
issue? Logo is slow. as befits an interpreted
language. and there is no compiler avail-
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able yet. On the other hand. its purpose
is as a learning tool. and in this spirit we
do not teach driver education on a Ferrari.
JOEL TELLER

Berkeley, CA

ON "FASTER FORTH"
"Faster FORTH" by Ronald L. Greene
(June. page 12 7) is a misguided attempt
at optimizing pieces of FORTH without
regard to their interrelationships. The poor
choice of examples further clouds the
comparison.
The time differentials given for pointer
threaded versus subroutine-threaded im
plementations are misleading for several
reasons. One of the least efficient
methods available for pointer threading
is compared to a simple call-threading
scheme. The unavoidable loss in data
stack efficiency is not explained in the ar
ticle. Also. colon nesting is shown in the
least favorable circumstances imaginable.
It is seldom used to define a word con
sisting of two short primitives. It is more
typically used to define words of sufficient
complexity that its overhead is negligible.
The idea of keeping more than the top
element of the stack in the registers is
useless. FORTH uses the stack for param
eter passing between routines. Its depth
cannot be limited to so few elements with
out seriously cramping the generality of
user-written words and eliminating recur
sive use. Any word that changes the
number of elements on the stack would
require not only a PUSH or a POP. but
a string of register moves as well.
(HS/FORTH does keep the top element of
the stack in a register. This improves effi·
ciency without long-term register shufflin{?
losses.)
Assuming that you do need a decent
stack facility, table I shows a more reason
able comparison of pointer versus subrou
tine threading. The preponderant ineffi
ciency is in passing through the inner in
terpreter rather than through in-line code.
so I have limited the comparison to just
the RETURN-NEXT-RUN code. Since pa
rameters from the data stack will usually
be required. I included a single POP
operation. A second stack operation adds
8 to 10 clock cycles to the pointer
threaded example and 20 clock cycles to
the subroutine-threaded one. Where are
the savings for adding half again as many
bytes to our definition lists?

BAY TECH'S
MULTIPORT-FOLIO
YOUR BEST SOURCE
FOR HIGH QUALITY,
HIGH PERFORMANCE,
DATA COMMUNICATIONS
PRODUCTS

Star network capable of any
port-to-port connection with up
to 18 ports communicating
simultaneously.

Adds terminals to your computer.
For example: 12 terminals can
contend for 6 ports on a first
come, first serve basis.

Enables up to 8 computers to
automatically share a single
printer.

Multiport models with 5 to 18
ports, $279 to $1 ,750.
Allows up to 8 computers to use
the same data communication
line simultaneously.
P. U. ISUX Jlj/

BAY ST. LOUIS, MS 39520

t:xpands your single K)232C serial
port to 4 or 8 ports. Even more
ports by cascading.

CALL US TOLL-FREE

1-800-523-2702
Telex: 910-333-1618 (BAYTECH)
Easylink: 6277-1271

JIM CALLAHAN

No address available
(continued)
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I just read Ronald Greene's excellent arti
cle on reduction of overhead in Tll.s
(threaded interpretive languages).
The author compares pointer-threaded
and subroutine-threaded Tll.s and admits
that the pointer-threaded implementation
is superior with regard to execution time.
I believe that a well-designed pointer
threaded TIL will also produce the most
time-efficient code. What is the business

YOUR PC CAN BE YOUR
NEXT SMART TERMINAL.
SmarTerm software can make
your personal computer a lot
more intelligent than it really is.

of a TII..:s inner interpreter? It has to direct
program flow from one executable primi
tive to the other. Usually this is done by
using a central-processor register as inter
preter pointer (IP). The IP points to the
next entry in the list of pointers to
primitive or secondary routines. After
completion of one routine. the next ad
dress is read. the IP is incremented by 2
or 4 bytes (depending on the address

any special host soflware.
SmarTerm also features
automatic file lransler and lwo
different "error-lree" protocols.
including XMOOEM.

Our tetminal emulators have the
features that do the job: Full
keyboard emulation. Multiple
setups. TTY mode. "Smail"
soltkeys. Pr inter support. Help
screens. And a friendly user
manual.

There 's a SmarTerm emulalor
that matches your needs:
SmarTerm 100 for emulation
of DEC VT100, VT102 and
VT52. This program now
features 132-column display
mode support. using either
horizonlal scrolling or special

Built-in text and binary file
transfer is powerfu l and simple
to use, and does not require

132-column video display
boards. SmarTerm 125
includes all lhe fealwes al

IN A WORLD

OF CHANGE,
THE SMART

smar/P.flil
·1811
smarJetm
Ii''

stiiarlf,?'
pr.rsof(

~~~~:~~i~~r:~i~oo

for emulation of Data
General Dasher 0100,
0200 and 0 400.

Call today for more informa tion.

More than 10.000 cus
tomers have discovered
just how smart lheir PCs
can be with SmarTerm.
We lhink you'll agree. Try
1! for 30 days with full re
fund privilege.

Available through your local
software dealer, or
Pe1solt, In c.,
27 40 Ski Lane,
Madison, WI 53 713.
Pho ne (608) 273-6000.
TELEX 759491 .

GET SMARTERM'"
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size). and a JUMP is executed to continue
execution at the new location.
If you look closely at this process. you
will see that you will not need more than
a RET instruction to do the job if you use

the central-processor hardware stack pointer as the
interpreter pointer. The processor will per
manently execute returns and will be
"eating" up its way along the threaded list.
This works well as long as there are only
primitives to execute. with the time over
head being the execution time of a single
RET instruction. And this is also the most
important point. since jumps from one
secondary to the next are very rare com·
pared to the jumps from primitive to
primitive. Even the highest-level words of
a FORTH program consist mostly of
primitives like OUP or LOOP.
Secondary routines require some code
to save the IP on a stack (which must be
maintained by another central-processor
register) and load it with the starting ad
dress of the new threaded list.
Tu do this efficiently you need a pro
cessor that supports multiple stacks.
Listing I shows some coding examples for
the 68000.
The memory overhead to save and set
up the IP and to jump to the first address
is 8 bytes. so this technique pays only if
the secondaries are not too short. But the
time savings are optimal. eliminating the
need for the JSR (CALL) instruction and
leaving only the RTS (RET) instruction.
Note that this code is completely stand
alone and does not need any special in
ner interpreter. One disadvantage is that
you can't implement the macros proposed
by Mr. Greene. but because there is so lit
tle overhead they're not as necessary.
Care must be taken if the processor uses
the hardware stack pointer (which serves
in our case as IP) to process interrupts. not
to PUSH any information into the
threaded code. In the case of the 68000
this should not be a problem since it will
use the supervisor stack pointer.
ALEXANDER BURGER

Sapporo. Japan

See us at DEXPO, booth #4011.

perso1r

I cannot believe that Ronald Greene in
tends to imply that OUP OUP accom
plishes the same thing as 2DUP. For
tunately. this apparent error does not
detract from the sense of his argument.
only from its credibility. Substitution of
OVER OVER for DUP OUP avoids the dis
traction of a common slip that most begin
ners (like me) are painfully aware of.
DONALD GARWOOD

Mendocino. CA
(continued)
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Circle 307 on inquiry card.

Introducing the HerculesMGraphics Card
for the technical user.
OK. We confess. The
Hercules Graphics Card in
the picture above isn't a
special version for the tech
nical user.
In fact, it's exactly
the same as the standard
Hercules Graphics Card
running programs like 1-2-3™
and Symphony™ in more
than 100,000 IBM® PCs.
We just wanted to make
the point that the Hercules
Graphics Card is not only
big with business users-it's
also the most popular high
resolution graphics card for
the technical user.
Why? We run more
software than anyone else.
The Hercules Graphics
Card is supported by more
technical software than any
other hi-res graphics card.
There are word proc
essors that
can produce
publication
quality documents with
mathematical formulas.
There are programs 
that enable your PC to
emulate a graphics terminal

and run mainframe graphics
software.
There are toolkits of
graphics utilities that can be
linked to popular program
ming languages.
There are CAD pro
grams that can provide
features normally associated
with $50,000 systems.
And we supply free
iiril software with
each card to do
hi-res graphics
with the PC's
BASIC. No one else does.
Hardware that set the
high performance standard.
When we introduced the
Hercules Graphics Card in
August, 1982, it set the
standard for high resolution
graphics on the PC.
But we didn't stop there.
In the past two years, we've
continually refined the
original design.
Tuday's Graphics Card
gives you two graphics
pages, each with a resolu
tion of 720h x 348v, and a
parallel printer port
standard.

A 2K static RAM buffer
elegantly eliminates scrolling
flicker. And our exclusive
safety switch helps prevent
damage to your monitor.
Convinced? Good. Now,
how about a little color?
Should you want IBM
compatible
. a
color graphics
for your sys
tem, then the
new Hercules Color Card is
the smart way to go.
It gives you a parallel
printer port and a size small
enough to fit in one of the
XT's or Portable's short slots.
And both Hercules
cards are compatible with
the new AT™ and backed by
our two year warranty.
Call 800 255-5550 Ext.
408 for the name of the
Hercules dealer nearest you
and we'll rush you a free info
kit. See why the company
that made the first graphics
card for the IBM PC still
makes the best.

Hercules.
We're strong on graphics.

Address: Hercules, 2550 Ninth St., Berkeley, CA 94710 Ph: 415540-60001elex: 754063 Trademarks/Owners: Hercules/Hercules Computer 1echnology, 1-2-3,
Symphony/Lotus Development; IBM, AT/International Business Machines
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Graduate school

for professional
software
engineers is here.

The Wang Institute of Graduate Studies
Name: _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Business Address:_ _ _ _ __ __ __ _ _ _ _ __

Years ofSoftware Development Experience: _
I am currently a D software professional
B- 12/84
OstudentDother

I
I
I
I
I
I
I
I
I
I
I

_ __
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The article ''Faster FORTH" is one-quarter
right. It basically gives two methods for
speeding up a FORTH language.
If you thread CALL statements instead
of just addresses you will avoid numerous
jumps to the inner interpreter. Short rou
tines may also be coded in line. This saves
time at the cost of memory. This method
works fine until 64K bytes are reached. at
which point any FORTH implementation
slows down. Since threading CALL state
ments uses memory faster. it reaches that
limit sooner. Besides. when speed is para
mount. you always recode critical sections
in assembly language anyway. The
threaded-subroutine method is probably
faster. but this article overstates the
difference.
The article also recommends using four ·
registers as a short data stack. This has two
problems. It practically precludes struc
tured programming or recursion. The pro
grammer must keep track of the depth of
the data stack at each level. losing trans
parency. Additionally. this short stack is
slower. not faster. The BOBB is normally
limited not by internal processing but by
memory access time. The instruction cycle
count is practically irrelevant. Since it takes
B bytes of memory access to POP or
PUSH a short stack. it is slower than an
in-memory stack. which only needs 6
bytes of memory access. My experimen
tal timing indicates the short stack is 20
percent slower.
FRED SINAL

Hampton. VA

For tomorrow's leading software engineers,
the w.rng Institute offers an unprecedented educational
opportunity:
Students enrolled in our Master ofSoftwareEngineering(M.S.E.)
program prepare for positions of increasing challenge and responsibility,
while studying the latest technical and managerial aspects ofsoftware
development.
Working in teams with other professionals, M.S.E. studentslearn how
toplan, organize and supervise real-world software projects. Withaccess to
alarge and growing collection of software tools, our students develop a
thorough understanding of the entire software life-cycle. At the same time,
our lowstudent/faculty ratio ofseven to one allows them to work closely
with teachers who have significant industrial and academicexperience.
The Wang Institute's M.S.E. program is open to all qualified software
professionals. Currently more than 20 companies have sponsored M.S.E. stu
dents,who may choose either part-or full-time schedules ofstudy.Graduate
assistantshipsforunsponsored,full-time students are also available.
Ifyou're ready to become one of tomorrow's leading software engi
neers, the Wang Institute of Graduate Studies is the place to be.
Forfurther information, write or callJanisAckerman,Wang Institute
ofGraduate Studies, School oflnformation Technology, Tyng Road, Tyngs
boro,MA 01879 ( 617) 649-9731.
The Wang Institute of Graduate Studies is an independent,non-profit educational institution founded in 1979.
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In the search for a "Faster FORTH:· Ronald
Greene has several valuable suggestions.
However. the section of the article con
cerning data stack should be completely
ignored. Mr. Greene discusses a "stack"
in four data registers. This setup is. first
of all. not a stack. With a stack. one is able
to tell whether underflow or overflow has
occurred. This important capability is used
by FORTH programmers during debug
ging and then edited out for fastest execu
tion of valid words. I don't see how one
could tell if an overflow or underflow had
occurred with this register stack without
adding back the code that it is meant to
save.
The stack allows you to write fully re
entrant code. When writing fully recursive
definitions in FORTH. the stack and named
variables have radically different func
tions-with the stack holding all working
variables and the named variable reserved
to global functions. Mr. Greene's imple
mentation would virtually eliminate clean
(wntinued)

Introducing the MacClassics, a
collection of familiar games designed
to entertain and challenge. With
Macintosh™ or afriend as an opponent,
you can enjoy such classic games
as solitaire, poker, checkers,
backgammon, roulette, etc., and they're
all more fast-paced and exciting than
ever before, with a little assistance
from Macintosh. MacClassics let you
enjoy and explore the power of your
Macintosh while you relax and have a
good time.
The MacClassics are just another
example of the kind of high-quality

products you've come to expect from
Videx. With a solid reputation for
dependable, innovative business
software and hardware, Videx is
consciously building that same degree
of excellence into its entertainment
software. Through development of
Apple@ and Macintosh software, Videx
continues to provide the micro
computer industry with an ever
expanding line of exciting, reliable
products.

Innovation Backed by Support
\'itkx. Inc.• I IO'i NE Circlt Bil'd.• Corrallis. OR 9"3.iO

Call today for more information.
(503) 758-0521.

.\ia(illt11sf1 ha tritlkmark of .-\pplr C1m 1pulLT. Inc:. :\pplt b a rq.~i ~tnnl trai.lrn1ark of :\pplr <:omputtr. lrll'
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BORLAND
INTERNATIONAL

ONLY$999s

GIFT PACK

A SAVINGS OF $30!

What a gift for you and your friends! The extraordinary TURBO PASCAL
compiler. together with the exciting new TURBO TOOLBOX and new TURBO
TUTOR. All 3 manuals with disks for $99.95.

TURBO PASCAL Version 2.0 (reg. $49.95). The now classic program
development environment still includes the FREE MICROCALC SPREAD SHEET.
Commented source code on disk
•Optional 8087 support available for a small additional charge

NEW! TURBO TOOLBOX (reg. $49.95). A set of three fundamental
utilities that work in conjunction with TURBO PASCAL. Includes:
•TURBO-ISAM FILES USING B+ TREES. Commented source code on disk
• QUIKSORT ON DISK. Commented source code on disk
• GINST (General Installation Program)
Provides those programs written in TURBO PASCAL with a terminal installation module
just like TURBO'S!
• NOW INCLUDES FREE SAMPLE DATABASE . .. right on the disk! Just compile
it. and it's ready to go to work for you. It's a great example of how to use TURBO
TOOLBOX and. at the same time. it's a working piece of software you can use
right away!
NEW! TURBO TUTOR (reg. $29.95). Teaches step by step how to use the TURBO
PASCAL development environment-an ideal introduction for basic programmers.
Commented source code for all program examples on disk.
30 DAY MONEY BACK GUARANTEE These offers good through Feb. 1. 1985

~;-~A and MAST~CAR~ o:Ie;

c;u
fre~~~-;;S~OOs 7(;0)-74~1;3(Lines open 24 hrs.. 7 days a week) Dealer and Distributor inquiries welcome (408) 438-8400
CHOOSE ONE (please add $5.00 for handling and shipping U.S. orders)
_All Three-Gift Pack $ 99.95 + 5.00 SPBCIALI _Turbo Toolbox $49.95 + 5.00
_All Three & 8087
139.95 + 5.00 SPECIAL! _Turbo Tutor
29.95 + 5.00
_Turbo Pascal 2.0
49.95 + 5.00
_Turbo 8087
89.95 + 5.00
Check
Money Order
VISA
MasterCard
Exp. date:
Shipped UPS
Card #:
16 bit _
My system is: 8 bit _
CP/M 86 _
MS DOS _
PC DOS_
' Operating System: CP/M 80 _
Computer:
Disk Format: -=---=~::7:,.-:::::::::::===--=-Please be sure model number & format are correct.
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NAM&
ADDRESS: _ _--=-----=--=--===------'==----=-~-=----='---"=-==------"CITY/STATE/ZIP: - - - - -----==------==-==--- - - - - ---=-- --==-----=
California residents add 6% sales tax. Outside U.S.A. add $15.00 (if outside of U.S.A. payment must be by bank draft payable in
the U.S. and in U.S. dollars). Sorry. no C.O.D. or Purchase Orders. HlS
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~URCHASING
COMPUTERS

HARD DISKS

Abac us AP 3000
Alpha Micro 1000WF
Altos 580·20
580·40
586·20 w 10 term
586·40 w 10 term
986·40 w 10 term
68000· 12

Basis -108

1.625
6. 193
3.250
3.950
5.300
6.776
8.250
10.068

2.146

5

co ~~ugrn A~odbout ·
Sys . 816AH40'
Sys . 8166'
Sys 816BH40'

4. 147
6.057

4.847

S1s. 816C'
Sys. 818CH40'

Sys 8160'
Sys 8160H40'
Sys . 816Dd ·
Sys. 816Dd40'
Sys. 816E ' 68K
Sys. 816EH40 ' 68K

5.957
6.047
8.157
9.157
10 .447
5.657
7.557
7.057
8.957

?c~~:1~:~~ f~~e~~~;~
12

1.100
M-Drive·H
D1sk2 . Hard Disk Conlr . 500
1,070
RAM 22. 256K
23. 64K
325
601
23. 128K
1.077
Macrotech Ml-286
Pragmatic 20 meg .. a·· 2.990
Pragmatic 40 meg., 8 · 4,686
1,879
Columbia Sys .. 2-320K
Sys .. 12 meg . 2.899
1.647
VP portable
VPS portable 1.767
Compaq Por table
2.250
Molecular SM 8. 10 meg . 4_goo
16X. 30 meg. 12.593
NEC APC·H03
2.999
618
APC-H 12 Graphics
879
Special Solt packs
APC·H13
395
APC·H26. 10 meg .
2.172
APC ·H31
401
8
CALL

North :1~~ ~5/v~~i:~~e

w1Dual Floppies
1.976
w115 meg .
3.779
4.864
w130meg
8116 upgrade
309
Dimension 15 meg .
5,691
Horizon If
2.025
Onyx 8001 MU 20. 256K 10,454
8002 MU 20. 512K 14 338
5001MU21 meg .
6.813
CALL
OSP
Pinnacle
CALL
Sanyo 550·2
830
1.149
555.2
Televldeo TS-802
2.525
TS·803
1.760
1.795
TS·1605 PC
3.479
TS ·1605 H
TPC-1 . porl .
1.855
TPC-2. port .
1.470
Zenith ZF-100·21
2.157
ZF·110 22
2.685
2.754
ZF·120·22
zw.110.32
4. 176
zw.120.32
4.245
IBM PC Compatibles
ZF-151-21
1.704
ZF·151·52
2.169
ZFA·161·21
1.859
2.324
ZFA·161·52
3.487
ZW·151·52

ACCOUNTING
SOFTWARE
Altos Accountant
CYMA, each module
Graham Dorian, ea . mod .
MBSI, each module
Micro Computer
Consultants, ea . mod.
Microtu
Open Systems, ea. mod .
Structured Systems

2.707
495
420 .
455
CALL
CALL
568
CAL L

BATIERY BACKUP
Cuesta 90 wall
200 wall
Saft 175wall
350 wall

292
513
456
626

Cameo
Corvus 12meg w11n1
Oavong. 15 meg . Univ.
21 meg . Univ
32 meg . Univ
Iomega 10 meg .
20meg
Mountain Computer

10 meg . external
1.547
10 mag . Internal wltape 3. 136
15 meg. external
20meg. external

2.554

~~;'eea~J.~;r~:~.

~:;g~

2.167

60 meg.
1,857
Santa Clara Sys. 10 meg . 1.970
Sysgen
CALL

·Ta~gr~!~ .2~,~~~· wltape ~:~~~
70 meg . w/lape
IBM lnlerlace
Tranlor 10 meg .

5.725
116
1.737

IBM PERIPHERALS
Hayes 1200 B Modem
Keytronics 5150 keyboaul
5151 keyboard

449
189
239

MODEMS
479
458
390
349

MONITORS
Amdek Color II
Color II+
Color IVA
Color IV T
Mlcrovltek Cub
NEC 1410 AGB
Princeton HX-12 AGB
Ouadram HX-12 RG8
Tuan 420 . AGB wtcable

423
429
1,007
668
1,200
780
485
475
485

PRINTERS
Anadex 95018
96208
96258. parallel
97258 parallel
WP6000
DP6500
Brother, DX-15P. S
HA·25P. S
HA·35P. S
C. ltoh 8510 Pro I. par .
F-10. 40cps .
F·10 .55cps.
C 1·300. 300 lpm .
Centr onics
Dalsywriter 2000
Dataproducts B 300·4
8050 color
Dataroyal
Datasouth DS-180
os.220
DEC
Dlablo 620 A 105 API
630 API
80·1F
C-150 inkjet
PU QC. malrix
C-150 inkjet
Series 36
DTC380Z
Epson FX -80
FX·100
L0·1500P
Florida Data OSP-300
Fujitsu 320. 48 cps
830. 80 cps
DPL ~4
GE (General Electric)
IDS Prism 132. w/color
Jukl 6100
6300
NEC 2010
2050
3510
3550
7710
80231H· 12
8850
Pinwriter. P2·2 . 3
Pinwriter . P3·2. 3

AGEN
PRINTERS

CALL
CA LL
2.299
2.138
2.519
3.040
2 036
2.739

Alloy

Hayes 1200
Racal Vadic 1200V
RIJton R212A
US Robotics Password

991
1.070
1.165
1.237
2.065
2.309
379
628
884
379
1.000
1.250
3.590
CALL
898
5.921
l.395
CALL
995
1.212
CALL
690
1.475
2.660
1.025
555
1.045
1.220
945
450
610
1,090
3.700
1,085
2.025
1.500
CALL
1.395
425
742
668
695
1,220
1.377
1.688
299
1.857
665
928

Ok ldata 82A
83A
84P
84S
92P
92S
93P
93S
2350P
2350S
2410P
2410S
Olympia
Printron iic P300
Oantex 7020
7030
7040
7065
Oume 11140 w/mterlace

11155 wlmtedace
Lellerpro 20
Siemens 1nk1e1
Silver Reed 400P
500P
770P
Star Gemini 10x
Gem 1n115x
Della 10
Della 15
Radix 10
Radix 15
Power!ype
Tally 160L. w/lraclor
180L. w1t1actor
SpH l\ 80
Teletex 1014
Texas lnslr. Tl810 basic
Tl855
Toshiba P·1340
P-1351
Transtar 120 P or S
130PorS
140 s
315 color

319
544
652
745
374
445
591
662
1 765
1.820
, .765
1.833
CALL
4.995
1.190
1.330
1409
1.575
1.342
1.450
420
826
327
377
866
273
375
358
484
534
613
333
560
7 15
329
389
1.173
745
725
1.299
408
549
1.199
549

I

PLOTIERS/DIGITIZERS
Amdek,X·Y
592
Hitachi HDG-1111 . Tiger
698
HDG·2222
3.035
Houston Ins Ir .. DMP 29
1.693
DMP40
715
DMP42
2.209
DMP52
3.316
DT11C
650
PC PAD
315
PC595
449
541
PC695
CALL
Numonics
StrobeM 100
461
772
M 260
Sweet P
650

· SURGE PROTECTORS
Compugard

100

TERMINALS
499
Adds Viewpoint A 1
499
Viewpoint A3 +
AmpeJt Dialogue 80 amber 720
Ann Arbor Ambassador 1.355
1.016
C. lloh80A
101E
1.278
1,529
DEC VT100
Hazeltine Esprit I
478
Esprit It
520
Esprit Ill. color
862
530
1
4491
Freedom 200
530
Freedom 220
670
Oume OVT102A
490
OVT102G
486
861
OVT103A
OVT103G
848
OVT108A
697
OVT108G
693
Televldeo 914
555
924
713
715
925
950
905
1.015
970
Personal Term. 438
Visual 330G
932
WyseWY ·50
539
wy.75
623
WY·100
680
Zenith Z-29
635

tr:;;~e~r:~:0DmM1 ~b

CALL US FOR YOUR NET PRICE ON ANY OF 7,000 OTHER PRODUCTS WE C AN BUY FOR YOU.
F.0.B. shipping point. Prices subject to change without notice.

THE
PURCHASING AGENT, INC.
2444 O ld Middlefield Way, Suite J
Mountain View, CA 94043

(415) 964-8222
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ly written recursive words. He mentions
at the end of his article that his stack in
the registers would eliminate one bad
style of writing FORTH It would do that-it
would not however. enforce good style.
Good FORTH style has sufficiently fac
tored word definitions so that things are
not brought to the stack until necessary.
Each word that is essentially a stack
manipulator is short enough to have a
clear function and is named to suggest its
function so that the "long list of stack
operations" in its final form is a descrip
tion of the operations taking place. I would
suggest that in nonreentrant code. eight
words of the stack should be considered
the limit for a local stack picture. FORTH's
greatest flexibility comes from the use of
the stack as a local software bus. Mr.
Greene's problem in the end is that he is
using a chip with limited support for data
stacks. and unless he is willing to get a
68000 machine. he should recognize the
limits of optimization of languages for ill
suited microprocessors.
BR UC E M CFA RLI NG

Granville, OH

First let me apologize to Mr. Garwood and others
who found my nonstandard use of the word 2DUP
confusing or distracting. I was interested in com
paring subroutine threading with the pointer
threading proposed by R. G. Lneliger in Thread
ed Interpretive Languages. and I followed his
discussion so closely that I used the same emmple
of DUP DUPand gave it the same name. Because
I had promised that my high-level examples would
use FORTH syntax. l should have given the secon
dary word a different name.
Four of the letter writers mentioned the central
processor internal short stack that I proposed. One
common argument is that use of the short stack
would preclude recursive programming. This forces
me to concede that the short stack is not accep
table for a language with the full power of FOl?TH.
However. there are other. more limited uses for pro
gramming with threaded code in which recursion
is not critical. For emmple. I am working on an
extended (and extensible) calculator program writ
ten using threaded code; most of the things I will
use it for would not benefit from recursive capability.
Mr. Sinai worries about the programmer having
to "keep track of the depth of the data stack at
each level:· I have found that if I don't keep track
of the stack depth in a regular FOl?TH implemen
tation. I invariably end up with the machine in
limbo because of stack overflow or underflow. The
short stack just means that I don't have to count
to more than four. Also. for Mr. McFarling's
benefit. it is possible to use a marker to indicate
the bottom of the short stack that would suffice for
most debugging.
(continued)
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Mr. Sinai makes a good point regarding execu
tion speed. TFte fact tFtat sometimes tFte time re
quired to fetcFt an instruction is larger tFtan tFte ex
ecution time is too often overlooked by amateurs
sucFt as myself. Nevertheless. I believe Ftis conclu
sion is incorrect because it does not take into ac
count tFte way a register stack is used. Consider
tFte arithmetic operations. for example. WitFt an in
memory stack tFte two or tFtree operands are typical
ly popped to registers wFtere tFte arithmetic is done.

and tFte result is tFten pushed back to tFte stack.
for atotal of tFtree to four PUSH/POP operations.
WitFt tFte snort stack tFtat I proposed tFte operands
are already in tFte arithmetic operation (witFt
perhaps an XCHG necessary if tFte AX register
is called for). In tFtis case one or two PUSH/POP
operations is more typical.
TFte letter by Mr Callanan contains a number
of relatively minor points regarding my comparison
between subroutine threading and tFte pointer

threading suggested by Loeliger. Since tFte major
point of Ftis and Mr. Burger's letters is tFtat tFtere
is a mucFt more efficient way of threading pointer
code tFtan tFtat i//ustrated by Loeliger. my replies
to tFtese particular comments would be moot. Let
me just say tFtat I believe my overall evaluation of
subroutine-threaded code in comparison to threaded
code. wFticFt uses an inner interpreter. is fair. It was
based primarily upon actual benchmark compari
sons between my subroutine-threaded version of
FOl?J'H witFt a snort stack and tFte IBM PC ver
sion of FOl?J'H Level II distributed by FOl?J'H
Technology. To tFte best of my knowledge. it is among
tFte fastest FOl?J'Hs available for tFte IBM PC.
TFte comparisons I made were an attempt to ex
plain qualitatively wFty subroutine threading was
faster in terms of a readily available implementa
tion of pointer-threaded code (Loeliger's book).
I found Mr. Burger's letter and tFte last part of
Mr. Callahan's letter most interesting because tFtey
sketch a technique of pointer threading tFtat does
not require an inner interpreter. TFte technique is
not widely known. judging fram tFte speed of tFte
FOl?J'H compiler/interpreters on tFte market. It Ftas
almost all of tFte advantages of subroutine-threaded
code but few of tFte disadvantages. It is also pos
sible to partia//y implement macro coding (as I
discussed in my article) to define primitives at tFte
user level.
TFte technique suggested by Messrs. Burger and
Callanan (tight threading) does not use an inner
interpreter in tFte usual sense of tFte word. Burger's
version of tight threading is tFte more efficient of
tFte two. and is also most closely related to sub
routine threading. so I' II concentrate on it. Ignor
ing secondaries for tFte moment. in tFte usual im
plementation of FORTH. wFten a primitive finishes
executing. a jump is made to a snort routine called
tFte inner interpreter. TFtis routine performs some
housekeeping and tFten causes a jump to tFte next
primitive. Subroutine threading uses a CALURET
pair to complete tFtese two jumps. and uses tFte hard
ware of tFte processor stack to Ftandle tFte housekeep
ing. WitFt tight threading. on tFte otFter Ftand. tFtere
is a single jump from tFte end of one primitive to
tFte beginning of tFte next. tFtus saving one time
consuming jump. TFte necessary housekeeping is
done at tFte end of tFte primitive. just before tFte
jump to tFte next primitive. Like subroutine thread
ing. Burger uses tFte stack hardware for Ftousekeep
ing so tFte only overhead necessary (to complete tFte
jump) is a RET statement.
As I mentioned earlier. tFte tigFtt-tFtreading tech
nique can be adapted to partially utilize macro
coding. One way of doing tFtis would be to define
a second compiler (perhaps ": :") tFtat would copy
executable code. rather tFtan a list of addresses. into
tFte word being defined. A word so defined would
be a user-created primitive and would not Ftave tFte
additional overhead of a secondary. nor tfte overhead
of tfte RET statements of eacft of its constituents.
RONALD L. GREENE
New Orleans. LA •
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UNIX Benchmarks Brought Up to Date
David F. Hinnant. whose article " Bench
marking UNIX Systems" appeared in the
August BYTE (page 13 2). laments that "for
some reason the most impressive bench
marking results always seem to arrive after
the publication deadline. Such is the case
with the SC!-1000. The product configura
tion far outperforms the preproduction
version in most respects."
The most notable performance increase
was found with the multiuser-simulation
benchmark. The results for the multitask
ing UNIX benchmark with a variable
number of background processes were
presented in table 3 (page 407). The new
data for the SCl-1000 running UNIX
System Ill is shown here in table A.
The new results place the SCI-I 000 in the
number six position. ahead of the Altos
986 and the TRS-80 Model I6B. both of
which ran versions of XENIX. Mr. Hinnant
anticipated this result due to the fact that
the SCl-1000 is based on the 80186 micro
processor. Other benchmarks displayed a
similar increase in performance Substitute
the data in table B here for that listed for
the SCl-1000 in table I (page 13 5)
Curiously. the new times for the disk
write and read (listings 5a and 5b. page
404) are somewhat slower than those

Table A: The multitasking UNIX benchmark with a variable number of background
processes produced these results on the production version of the SC I-I000. The data is

the elapsed (i e.. real) times for the benchmark to complete its CIJc/e.
AVERAGE ELAPSED TIME IN SECONDS

UNIX Version
System Ill
S.S

2
89

Number of Concurrent Processes
3
4
s
6
12.3
169
219
28.1

Tab le B: Tli e other UNIX benchmarks given in the August BYTE produced these results
on the production version of the SCl-1000 running UNIX Sijstem Ill. ·
TIME IN SECONDS

real
7.7

1. Pipe
user system
00
3.3

2. System Call
real user system
24.3 09
23.1

Sa. Disk Write
real
S.O

Sb. Disk Read
real
13.9

achieved with the preproduction version.
However. the slower speed doesn't seem
to affect the overall performance of the
system: e.g. , the shell test (listing 6a. page
406) executes in substantially less time.
"With a price of around SI0.000." con
cludes Mr. Hinnant. " the price/perfor

3. Fu nction Call
real
1.2

real
49

6a. Shell
user system
0.0
2.8

4. Sieve
real user system
4.1
36
0.1
7.Loop
real user system
14.1 13.6
0.1

mance ratio for the SCl-IOOO is com
petitive with the Altos 586 or Altos 986.''
He adds that because the same company
produced the UNIX port for the PC/IX and
the kernel for the SCI- I 000. it should be
easy to create application programs for an
IBM PC running PC/IX on the SCl-IOOO.

Benchmarks Run Well on Lisa 2/10

................. .. ... .... ..•..•. .•......•..•...........•... •.••..... ... ...........••...••.•....•... ..... ...•. ...•.........

Wilf Sullivan from Carleton University in
Ottawa ran David Hinnant's UNIX bench
marks on a pair of Apple Lisa 2/!0s. In
some cases. the results were considerably
better than those obtained by Mr. Hinnant.
who ran his benchmarks on a I-megabyte
Lisa. (See "Benchmarking UNIX Systems:·
August. page I 32.J

The benchmarks were run on I- and 0. 5
megabyte Lisa 2/I Os using Microsoft's
XENIX . The results for the Pipe. System
Call. Function Call. and Sieve benchmarks
are comparable to those obtained by Mr.
Hinnant. However. the Disk Read. Disk
Write. and Shell benchmarks are faster.
(The data for the Shell test on the

I-megabyte Lisa 2110 is unavailable.)
With respect to multitasking perfor
mance. the I-megabyte Lisa. according to
Mr. Sullivan's survey, should rank among
the top seven machines when rated on the
fastest execution of a real-t ime task. Those
results are shown in tables C and D.
(continued)

Table C: The UNI X benchmark results on a 0.5-megabljte Apple Lisa 2/10 run ning XENI X.
AVERAGE ELAPSED TIME IN SECONDS

Sa. Disk Write

Sb. Disk Read

13.S

24.S

6a. Shell (tree-run sample)
real
12.3

user

system

O.S

4.3

6b. Multitasking UNIX Benchmark
Number of
real
Concurrent Processes
SlS
3
2:02.2
6
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Table D: Tr1e UNIX 8end1mark results 011 a l·mega8~te Apple Lisa 2/10 runni11g
XENIX . (Please 11ote lhat data for the Sf1e/I benchmark is wiavai/a8/e.)
AVERAGE ELAPSED TIME IN SECONDS

Sa. Disk Write

Sb. Disk Read

6b. Multitasking UNIX Benchmark
Number of
Concurrent Processes

13.7

3
6

23.7

Chip Choice Explained

IBM PC, PCjr
& COMPATIBLES
DEC UNIBUS, Q-BUS
& RAINBOW 100

Professor Marvin L. De Jong was surprised
that Richard C Hallgren used an AD7 570
AID converter in his automated data
acq uisition system. (See "Putting the Ap
ple II Work. Part I: The Hardware." April.
page 152.) He felt that the AD571 would
remove much of the complexity of the cir
cuitry involved. However. he notes that the
chips are similar. except that the AD571
has I 0 fewer pins. a shorter conversion
time. and an internal clock.
Mr. Hallgren replied that he chose the
AD7 570 over the AD571 because of the

MULTIBUS, VMEbus
STD & S-100
Full IEEE-488 functionality, with the most com
prehensive language and operating system
coverage io the industry. It takes experience to
make IEEE-488 systems work with nearly 4000
devices available from more than 500 different
manufacturers, and experience is what enables
National Instruments to take the GPIB to the
second power and beyond.

~ u r personal guarantee of unsurpassed
customer support and satisfaction.
CALL 1·800· 531-GPIB for Instant access
to 100 + man-years of GPIB experience.

y . NATIONAL

8

,,.

!~~~TS

Austin, TX 78727
1-800-531-5066
512/250-9119
Telex: 756737 NAT INST AUS

IBM and PCir are trademarks of lrlterna11ona1 Business Machines. MULTI·
BUS 1s a trademark of lnlel, DEC. UNIBUS. 0-BUS. and Rainbow 100 are
lraoemarks of OiQilal Equipment Corpo,.a1.on. r
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real
26.0

48.9
speed he wanted to achieve. He felt that
his best approach would be to parallel the
converters. This would allow them to con
vert their respective input signals
simultaneously, eliminating time that
would otherwise have been wasted by
multiplexing the input signals to the input
of a single converter. Since the output of
the AD7 570 is three-state buffered. all
three outputs could be wired to the
Apple's data bus and then successfully
read in by the machine-language routine.
The AD571 would require the addition of
three-state buffers if it were used in this
manner..

BYTE ' S BUG S

.

."'"· -

.
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Aliasing Error Foils Analysis

Say It Right

Rob Spencer found an aliasing error in his
cluster-analysis program. (See "Cluster
Analysis." September. page 129.)
"Though the program worked dozens of
times of my NEC PC800! and also on a
friend's Apple II+:· writes Mr. Spencer. "it
didn't work ... when I brought it over to
a Macintosh:·
The bug appears only in certain dialects
of BASIC Although the variables OM and
DMIN are meant to be the same. as they
are in Apple II and NEC BASIC they do
not function correctly with BASICS that use
the whole variable name. including
Microsoft BASIC for the Mac.
Please substitute DMIN for DM in lines
470 and 690 in listing I (page 423)

The introduction to the October Features
section (page 107) was struck by produc
tion gremlins. who altered the meaning of
the last sentence in the first paragraph.
The sentence should read: "Alas. the AT
ke~8oard cannot be used with prior-model
Personal Computers."

New Numbers on
Database Specifications
Some errors crept into the table in "A
Database Catalog" (October. page 2 27).
The Sensible Solution from O'Hanlon
Computer Systems Inc. (Bellevue. Washing
ton) allows a maximum of !000 fields per
record. 17 million records per file. and 16
files open at once. Also. it can be used in
a multiuser system. FilePro 16 from the
Small Computer Company Inc. (New York.
New York) allows a maximum of 16 million
records per file.

••.•...••......••.....••.....••.....•••.

Memory Lapse
We misstated the memory capacity of the
Menos I Robot Control System in the
September What's New section (page
472). The total memory space available on
the main circuit board and slots can be
expanded to 102K bytes. On the mother
board alone. ROM and RAM capacities
are expandable to I 6K bytes.

~~~!~~. ~~P.t.i~~.~.~~~~.~~~~.••..•.••.•
A figure caption in the Software Review
"LISP for the IBM Personal Computer" in
accurately refers to a listing. (See July. page
281.) The caption for figure I (page 286)
should have stated that the tree shown
represents the list ((JOHN AND JORDAN)
HACK (C AND LISP)). The figure shown
has no relationship to listing I.
Our thanks to John Diamant. who co
authored the article with Jordan Bortz. for
spotting the error. •

Turn your dumb terminal into a 9600 bps, full-duplex asynchronous
genius, using the dial-up telephone network and two new products
from UDS.
Start with a UDS 9600 A/B, the modem that makes dial-up 9600 bps
communication a reality. Then add an EC100 - a remarkable new
UDS product that converts the synchronous, half-duplex line
signal to asynchronous full-duplex for presentation to your
terminal. As a bonus, the EC100 also performs error
correction for any synchronous modem, limiting
message errors to one every several years.
Save on equipment investment and line charges
by putting your terminals on a faster track. For
details, phone 800/633-2252, ext. 356. Universal Data
Systems, 5000 Bradford Drive, Huntsville, AL 35805.
Telephone 205/837-8100; TWX 810-726-2100.

W Universal
@

Data Systems

MOTOROL.A INC.
lnfonnation Systems Group

Circle 375 on inquiry card.

UDS modems are offered nationally by leading distributors. Call the nearest UDS office for distributor listings in your area.
DISTRICT OFFICES: Atlanta, GA, 404/998-2715 •Aurora, CO, 303/368-9000 •Bellevue, WA, 206/455-4429 • Blue Bell, PA, 215/643-2336 •Boston, MA, 617/875-8868
Columbus, OH, 614/895-3025 • East Brunswick, NJ, 201/238-1515 • Glenview, IL, 312/998-8180 • Houston, TX, 713/988·5506 • Huntsville, AL, 205/837-8100
Mesa, AZ, 602/820-6611 •Minnetonka, MN, 61 2/938-9230 •Mountain View, CA, 415/969-3323 •Richardson, TX, 214/680-0002 •Silver Spring, MD, 301/942-8558
Tampa, FL, 813/684-06 15 •Thousand Oaks, CA, 805/496-3777 •Tustin, CA, 714/669-8001 •Willowdale, Ont, Can, 41 6/495 -0008 •Ypsilanti, Ml , 313/483-2682
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up 20%!"
"The boss wants to
make it blue."

· seem humanly possi
ble, you're right.
That's why you
need QWIKNET:®a
remarkable new bit
If you're managing
any kind of project
of software magic for
today, you've got your 1M-.1&1i1;1. ._ _miiiiiiimllllll your IBM* PC.
hands full. Whether it's
QWIKNET,
bringing a new product to market.
and its optical mouse, you can
Picking the best telephone system. push-button your way to figuring
Constructing an office building.
the time, money, and resources

*IBM is a registered trademark of International Business Machines

you need to complete a project.
And when changes threaten your
best-laid plans, QWIKNET analyzes
the effects on your deadlines and
budget. Then it helps you make the
necessary adjustments to keep
on track.
QWIKNET is an idea that could
only have come from PSDI. We cre
ated the world's most respected
family of project management soft
ware for mainframes and minis:
PROJECT/2~ And 16 years of exper
ience have given QWIKNET more
savvy, more power, and more usable
features than any other product.
Features like easy, pop-down

menus. Window management.
CPM analysis. Network graphics.
And a report writer.
For the name of your nearest
QWIKNET dealer, or a free copy
of the "Project
Management
Primer,'' call us
at 617-661-1444.
With QWIKNET,
project manage
ment won't be a
- - - - - - projectanymore.
Ull'll{

QWIKNIET
PC Pro1ec Management Software
From

Proiect Software & Develop ment. I nc .. 14 Story Street. Ca m br idge. M A 02138

Cir cle 317 on inquir y car d.

If IfISN'TONE.
of IHO&E 8~D
NEW G. liOH 75XJ
PRINTeRS 1HATCOSTS

A MERE. Prrr~CE ...
fOR6fl rr.

A new C. ltoh isn't exactly a stocking
stuffer. But as printers go, the new ProWriter™
7500 dot matrix goes for very little money.
Yet, it's C. ltoh quality through and
through. A gift fitfor a king. Tested. Proven.
So doggone reliable it will be around for
many a Christmas to come.
It gives you IBM® PC compatibility, and
it's perfect for your basic printing needs.
The 7500 delivers 105 characters per
second, 54 lines per minute throughput. It
has bi-directional printing, graphics, and a
2-Kbyte buffer.
It has a very low profile design, only 4.3
inches high. And it is extremely quiet and
lightweight, less than 14 pounds, making it
ideal for office or home.
Like all C. ltoh printers, the 7500 comes
with a full 12-month warranty, backed by
over 400 Authorized Service Centers
coast to coast.
C. ltoh and your C. ltoh dealer wish you
and your PC the best Christmas ever. (And
you can print that.)
C. ltoh printers since 1973, from a $60
bi llion world-wide company that began
making better products over 125 years ago.
For more information, just call toll free
1-800-423-0300. In Massachusetts, call
1-617-769-8770. Or write C. ltoh Digital
Products, Inc., 19750 South Vermont Avenue,
Suite 220, Torrance, CA 90502.

}., A,_.,.
DIGITAL PRODUCTS
~a::zzz:.a____,,.~~~~~~~~__...
~~

....

© 198• ~ Grouo Choco90, Inc.

Circle 50 for Dealer inquiries. Circle 5 I for End·User inquiries.

'• Pro Writer is a Trademark of C. ltoh Digital Products. Inc
® IBM

is a Registered Tradema rk of In ternational Business Machines Corp.

© 1984 C. ltoh Digital Products. Inc.
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NEC Unveils Notebook Computer

.................. .. ... .... ..... ..............•.............................................

he NEC PC-8401A is a
seven-pound notebook
computer with a 16-line by
80-character liquid-crystal
display. Also included are a
300-bps modem. parallel
and serial ports. a Z80 pro
cessor. and 64 K bytes of
RAM. of which 32K bytes is
always available for any ap
plication software.
A built-in expansion slot
can be used to attach an
optional 1200-bps modem. a
CRT adapter to connect a
standard monitor. or a 321<
byte RAM cartridge. A data
recorder and one or two
3Vi-inch floppy-disk drives
can also be added.
The system has 80K bytes
of ROM. featuring MicroPro's
VvbrdStar-To-Go and Calc-To
Go. NEC's Personal Filer.
telecommunications soft
ware. and the CP/M 2.2
operating system. BASIC is
not included with the
system.
According to NEC. the

T

Graphics Environment
Manager
igital Research's Graph
ics Environment Man
ager [GEM) is a single
tasking graphics user inter
face for MS-DOS computers.
The operating environment
has features similar to those
found on Apple's Macintosh.
such as pull-down menus.
icons. and variable-size win
dows. and includes color
graphics.
GEM operates as an ex
tension to the MS-DOS
operating system. Makers of
MS-DOS computers must
adapt the graphics portion
of their operating system for
each machine. The manufac
turers pay a one-time fee for
unlimited rights to distribute
GEM with their MS-DOS
computers.
Digital Research also an
nounced three presentation
graphics packages that will
operate under GEM. GEM
Wordchart can be used for
text presentations using a
number of type styles and
formats. Pictures can be
drawn with GEM Draw soft
ware. which adds the GEM
user interface to the DR
Draw program. GEM Presen
tation Master bundles GEM
Draw. GEM Wordchart. and
DR Graph with the Polaroid
Palette image recorder.
According to the company.
these programs should be
available for MS-DOS in
earl y 1985: a version that
will run under DR's Concur
rent PC-DOS is also
planned. For further details.
contact Digital Research Inc..
60 Garden Court. POB DR!.
Monterey. CA 93942 . [408)
649-3896.

D

PC-8401A will be available
this month for $995. For fur
ther information. contact
NEC Home Electronics Inc..

Suite 10. 700 Nicholas Blvd ..
Elk Grove Village. IL 60007.
[312) 228-5900.
Circle 551 on inquiry card.

Desktop Scanner Can Digitize Images and Read Documents
lectronic Information
Technology's Personal
Scanner [EIT-PS) is an auto
matic graphic digitizer and
text-input device. It can
either perform optical char
acter recognition or digitize
images.
EIT-PS consists of the
desktop scanner. a cable.
and a half-size card for the
IBM PC. It costs $2487 . Ver
sions for Apple computers
are planned for early l 98 5.
Contact Electronic Informa
tion Technology Inc .. 37 3
Route 46 W. Fairfield. NJ
07006. [201) 227-1447 . .

E

Circle 5 5 2 on inquiry card.

Circle 553 on inquiry card.
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WHAT'S NEW

Relational Database Requires No Programming

...........................................................................................................................

ornerstone is a rela
tional database for the
IBM PC that allows you to
add fields. incorporate data
from other Cornerstone files.
and check the validity of
entered data from an easy
to-use menu-based interface.
Billed by lnfocom as "the
sophisticated database
system for the non-pro
grammer:· Cornerstone lets
you enter data into separate
database files in a loose
structure that can easily be
changed later.
The database size is
limited by the capacity of
the disk. Storage of
8.000.000 characters per file
with 120 files per database
is possible. Cornerstone
commands are typed in by
the user or can be selected
from a menu; the menu can
be deleted for experienced
users. Fields can contain
from I to 2 55 values. All

C

OX· 16 Features
Valdocs 2
pson's OX-16 includes
dual 8088 and Z80
microprocessors. 2 56K bytes
of RAM expandable to
512 K. 640- by 400-pixel
graphics. and the MS-DOS.
CP/M. and Valdocs operating
systems. 1\vo 514-inch disk
drives store 360K bytes of
data in MS-DOS format or
720K bytes in CP/M.
Bundled with the OX-16
(and the OX·IO) is an
enhanced version of Rising
Star Industries' Valdocs
operating system. Valdocs 2
is faster than the original
and has an expert mode so
that experienced users won't
be frustrated by the normal
menu-driven format.
The Epson OX-16 will cost
less than $3000. For details.
contact Epson America.
Computer Products Division.
2780 Lomita Blvd .. Torrance.
CA 90505. (213) 539-9140.

E

Circle 555 on inquiry card.
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text fields are of variable
length. aqd files can be
stored on any field. Data is
automatically checked dur
ing input.
Cornerstone includes a

context-sensitive help func
tion that provides informa
tion given by the user when
defining the file. This infor
mation explains the function
of a key or command in the

context of the file being
used.
An interactive report writer
lets you quickly define the
layout of a report on the
video display. Using that
layout. you can print select
ed records from a file or
save the layout for later use.
Cornerstone can read
pfs:File and dBASE II files
and can exchange data with
1.Dtus 1-2-3. WordStar. and
other word processors and
spreadsheets.
Cornerstone runs on the
IBM PC family and compati
ble computers; PC-DOS 2.0
or later. at least 2 56K bytes
of memory ( 512 K bytes is
recommended). and two
disk drives are required.
lnfocom plans to release
Cornerstone in February for
$495. Contact lnfocom. 55
Wheeler St.. Cambridge. MA
02138. (617) 492-1031.
Circle 554 on inquiry card.

IBM Announces Productivity Software
BM has introduced the
Business Management
Series and the Personal
Decision Series. two lines of
integrated software for the
IBM PC. Also available from
IBM are attachments for
these packages to enable
file transfers to iBM Sys
tem/36. 3 70; 4300. 303X.

I

and 308X computers using
the MVS and VM operating
systems.
The Personal Decision
Series comprises five appli
cation programs. with Data
Edition. a database manager
priced at $2 50. as the re
quired central module. The
related packages are

Reports + Edition. a $150
report generator; Graphs
Edition. a $200 graphics
program; Words Edition. a
$150 word processor; Plans
Edition. a $150 spreadsheet
program with graphics; and
the $300 Plans+ Edition. an
advanced version of Plans.
Training modules are avail
able for $60 and $70.
The Business Management
Series consists of General
Ledger. Accounts Payable.
Accounts Receivable. Payroll.
Order Entry and Invoicing.
and rnventory Accounting
Editions for $695 each.
1raining programs for each
module are $95 each.
IBM expected most of the
products to be released by
this month; Plans+ will be
available in March. For more
information. contact IBM.
POB 13 28. Boca Raton. FL
33432. (800) 447-4700.
Circle 5 56 on inquiry card.
(continued)
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The Super Organizer
Whenever you're using your
computer . . . from start to finish of
your session Sidekick"' will be there
... ready to serve. And it's as lightning
fast and compact as only Borland kno'Mi
now to make it.
There's a notepad that has a full
screen editor that can time and date
stamp your notes, and then save them to
disk. You can even pull information into
the notepad directly from the screen of
your "underlying" softw.ire.
Suppose you're working in Lotus and
the phone suddenly rings. Give your Sidekick
a call and it pops right up over Lotus with
the notepad you need. Or an appointment
calendar .. . one you can never misplace.
What if you need to do a quick calcula
t ' S \,()tUS 1-2-3
action- T\'la . I< Notepad
tion? Akeystroke instantly brings up the cal
Here"s Sidekicke~h. \n lhC ,Sid~~~d from me
culator. And the results of your calculations
oning undern unt'Sbeen trnP.
mat's the
can even be transferred to your "underlying"
~u can see data n \ne upper oght.
softw.lre.
Y
screen. 0
\,OtUS. ·k Calculator.
Need to make a phone call? Up pops your
Sidekic
personal phone directory. 'fype in the name you
w.int .. . and Sidekick jumps right to the phone
or jot down a note,
number. Another keystroke, and the phone is
then you need Sidekick, too.
automatically dialed for you.**
·"Only witb Hayes S1TIOl1rnn<J2m and compatibles.
There's lots more, too. You can move the Sidekick
windows anywhere on the screen you like. And you can have WH£J'HER YOU'RE RUNNING
as many on screen at a time as you need. There's even an
LOTIJS, \IDRDSTAR, dB~E OR WHAm'ER ...
on-line help window for each of Sidekick's features.
JUST A KEYSTROKE
We designed it because we needed it. If you've
ever been writing a report and needed AND A SIDEKICK WINDOW
to do a quick calculation,
OPENS •••
" IF rou USE A PC.
• AN AUfO DIALER
• A CALCUIATOR
(;/~'/" Sl/JE KICJ\. rnu·u . S()ON
• A NOTEPAD
• A PHONE DIRECTORY
BECWIE DEPENDENT UiY IT."
• AN APPOINTMENT CALENDAR
• AN ASCD TABLE
Jt•rr~ Ponrrll'llt•. II\ ·1·1·:

YOU CAN ORDER YOUR COPY OF SIDEKICK™TODAY!

For VISA and MasterCard orders call Toll Free 1-800-255-8008 in California 1-800-742-1133
(lines open 24 hours, 7 days a week) Dealer Distributor Inquiries Welcome 408-438-8400
SIDEKICK™ $49.95
Non-copy protected
Version: $79.95
(Plus $5.00 shipping and handling.)
Check D
Money Order D
VISA D
MasterCard G
Card # _ _ _ _ __ _ _
Expiration Date - - - - 
'PCJr. ,.,,, """-«YJ1prol«l«l1omkm only.

@)

Please be sure your computer is an IBM PC, AT, XT, jr., or
true compatible!
NAME
ADDRESS

CJTY/ STATE/ ZIP __::=-__::...:..:::..;;...=.....:....==-- - - - --=-TELEPHONE _ _ _ _ _ _ _ __ _ _ _ _ _ __
Californi a residents add 6% sales tax. Outside U.S.A. add $15.00. (If outside of
U.S.A. paymen t must be by bank draft payable in the U.S. and in U.S. dollars.)
Sorry, no C.O.D. or Purchase Orders.
HlS
5
Circle 43 on inquiry card .
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INTERNATIONAL

Borland International
4113 Scotts Valley Drive
Scotts Valley, California 95066
TELEX: 172373

WHAT'S NEW

Osborne Introduces Vixen,
Emerges from Chapter 11

sborne Computer Cor
poration. which ex
pected to emerge from
Chapter 11 protection by
this month. introduced the
Vixen portable computer.
The Vixen features a 7-inch
amber display. two 3901<
byte disk drives. 64K bytes
of RAM. a 4-MHz Z80A
microprocessor. and parallel
and RS-232C serial ports.
Bundled with the system are
the CP/M 2. 2 operating sys
tem. WordStar 3. 3. Super
Calc 2. MBASIC. and Desola
tion. a game program. Also
included are Osboard soft

0

ware. for drawing graphics.
Media Master. to transfer in
formation to MS-DOS format
disks. and l11rnkey. to
change some system
features.
The Osborne Vixen is
priced at $1298. Optionally.
an external I 0-megabyte
hard disk may be added to
the Vixen: with an interface
card. the hard disk is $1498.
For more information. con
tact Osborne Computer
Corp.. 42680 Christy St.. Fre
mont. CA 94538. (415)
490-6885.
Circle 5 57 on inquiry card.

Ouadram Adds Software Line
·············· · · ·· ·················· · ·· ~ ······ · · ~ · ······ ~~ --

a

uadram's new Ouadsoft
software line includes
word-processing and data
base-management programs
for the IBM PC and com
patibles. as well as add-on
products for Lotus 1-2-3 and
Symphony. All are based on
products developed by XO
Software and Select Informa
tion Systems.
Freestyle. an outline-based
word processor. has drawing
capabilities and a spelling
checker. Its "outline zoom"
lets you organize many
pages of text in an outline
format on a single screen.
Freestyle costs $295 and re
quires MS-DOS 2.0. 192K
bytes of RAM. and two
double-sided disk drives.
A retrieval system. 4-1-1
creates a word database or
index of documents com
posed with word processors.
such as WordStar. 4-1-1 is
$149 and requires 256K
bytes
The Executive Organizer
uses icons to select note
pad. alarm clock. calendar.
phone directory. and calcula
tor functions. It also serves
as an environment to ex
ecute. print. or erase other
files. The Executive
Orga~izer is $99 and re-

quire:; 2 56K bytes of RAM.
Also released were Select
Write: Word Processing I 0 I.
a $99 menu-driven word
processor: Bilingual. a $395
Spanish/English word pro
cessor; and a line of Expert
Writing Guides ($50 each).
The Data Base Manager is
a menu-driven database
management system that
can be linked to many
spreadsheets and word pro
cessors. It costs $295 and
requires only a I 28K·byte
IBM PC with at least 360K
byte disk capacity.
For users of Lotus 1-2-3.
the Key to Data Manage
ment. $99. provides addi
tional menus and options to
make functions easier to im
plement. Symphony users
can buy a $12 9 Report
Generator and a $119
Starter Kit that contains
sample t emplates.
Other new items are the
Investment Strategist. for
$295. the 'lax Strategist. also
$295. and the Deadline
Manager. a project-manage
ment system for $149.
Contact Quadram Corp ..
Quadsoft Division. 4 3 55 In
ternational Blvd .. Norcross.
GA 30093. (404) 564-1975.

he Personal Mini PM/4T
is a four-user version of
1eleVideo·s multiuser IBM
PC-compatible computer.
The PM/4T features 80186
and Z80A microprocessors.
a 20-megabyte hard disk. a
floppy-disk drive. and a
20-megabyte tape-cassette
drive. TeleVideo's InfoShare
operating system for the
Personal Mini can run many
multiuser programs or ex
ecute most single-user MS
DOS and PC-DOS programs.
The PM/4T can be linked
to four personal computers
or workstations. including
IBM PCs or compatibles or

TeleVideo's PM Workstation.
Two RS-2 32C serial ports.
four RS-42 2 serial ports for
workstations. and one
parallel printer port are pro
vided.
The TeleVideo PM/4T will
cost under $6000: a 16-user
version is about $9000. A
$99 interface card is re
quired to connect each per
sonal computer to the
system: PM Workstations
cost S199 5 each. Contact
TeleVideo Systems Inc .. 550
East Brokaw Rd .. San lose.
CA 95112. (408) 971-0255.

Circle 5 58 on inquiry card.

TeleVideo Personal Mini Links PCs, Workstations
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Circle 5 5 9 on inquiry card.
(c ontinued)

OUAL GPIB-488 INTERFACE
BOA RO

12-BIT A-0-A CONVERTER
BOA RO

PERIPHERAL SUPPORT
BOARO

A Stand-Alone, Independently Controlled
Dual Channel IEEE-4BB 1/0 Processor. In
terface Activity Modes for Controller-in
Charge, Controller Assigned or Terminal
B u s Slave, and all Interface Functions are
handled transparent to Host Systenn CPU
through an on-board CPU and OMA con
trolle;r . User Friendly operation.

B Channel A-D: 12 rnicrosec. Conversion,
5DKHz Sannple Rate, Progrannnnable
Gains, Offset and Diff./Single Modes.
8 Channel 0-A: 2 nnicrosec. Settling,
B ipolar V or Unipolar I Output. Progrann
nnable Reference levels, Dual-Ported Chan
nel Refresh RAM. 16/8-Bit Cata
Transfers via 1/0 or Mennory Mapped

Two Serial SYNC/ASYNC Ports with
RS-232, TTL or Current Loop Outputs,
three 8-Bit Parallel Ports, three Tirner s.
Real Tinne Clock/Calendar and Response
Progrannnnable Interrupt Controller. Snnall
Proto Area with +5 and ± 12v.

A&T, P/N 52748-800-102

A&T, P/N 52748-900-101

RGB COLOR GRAPHICS BOARO

The BarTender is a stand-alone 1/0 Pro
cessor that reads and prints most common
Bar Codes. Includes bi-directional reading,
wand interface, clock/calendar with battery.
Extensive documentation and software.

A&T, P/N 52748-150-101

BAR COOE PROCESSOR BOARO
Prograrnmable resolution up to 512 x: 512
pixels with 4 local video planes and on-board
graphics processor. Color mapper allows 16
colors frorn a palette of 4096. Light pen
input. Plus more ...

A&T,52748-500-101 Without Wsnd
A&T,52748-500-201 W ith Wsnd

Industrial Qual ity with Plated-Thru holes for
Wire-Wrap or Solder projects. Connplete
with + 5, ± 12v Regulators, Bus Bar, Filter
Capacitors. and Manual.

PIN 52748-450

Circle

WHAT'S NEW

Graphics Products for Image Capture and Enhancement
T&T Consumer Products
announced three graph
ics products for the AT&T
6300 or IBM PC: a high-res
olution color graphics card.
an image capture card. and
a NAPLPS videotex decoder
card.
The Video Display Adapter
has two color graphics
modes: a 2 56- by 2 56-pixel
mode displaying 2 56 colors
from a palette of 32.768
colors and a "high spatial
resolution mode" showing
512 by 256 pixels in 8
colors with two intensity
levels per color. The card
can be used to display
80-column text on an analog
RGB monitor: a composite
output is also provided.
The Image Capture Board
is a high-resolution frame
grabber and buffer that can

A

capture. digitize. and display
images from a composite
video signal source. The
card captures images with a
resolution of 2 56 by 256

pixels in 32.768 colors. stor
ing the image in I 28K bytes
of RAM.
The Personal Computer
NAPLPS Decoder can be

used with any AT&T or IBM
compatible computer to dis
play color images encoded
in the North American Pre
sentation Level Protocol Syn
tax (NAPLPS). The card can
also be used to emulate
AT&Ts Sceptre terminal.
These products can be
purchased only by other
manufacturers. The Video
Display Adapter will be
available by mid-1985 for
about $500. The Image
Capture Board. scheduled
for a December release.
will cost about $1000 The
NAPLPS card. available
now. is about $600. For fur
ther information. contact
AT&T Consumer Products. 5
Wood Hollow Road. Parsip
pany. NJ 07054. (201)
58\-3000.
Circle 560 on inquiry card.

Security System Includes Speech Synthesizer and Software
• • •

• • •
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he Peace of Mind
Master Controller is a
complete home security
system for use with the IBM
Personal Computer. The con
troller is a standard IBM PC
expansion card with 16 in
puts for sensors or wireless
receivers. 8 relay outputs for
alarms or speakers. and con
trol ports for up to 16 lights
or electrical applicances.
Also included is a speech
generation system with 300
words on disk.
The system can be con
nected to a number of op
tional devices. Planned for
January release is the Com
municator board with an
auto-dial/auto-answer 300/
1200-bps modem that can
make unattended voice or
data phone calls. Other
devices include a universal
power supply. infrared
wireless transceivers. smoke
and glass break detectors.
and medical alerts.
The expansion card costs
$69 5 and comes with securi
ty software as well as bun-

T
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died word processing.
spreadsheet. and database
programs. The firm esti
mates that a typical hard
wired system will cost $900.

while a system using a wire
less transmitter and receiver
will cost from S1200 to
SI 500. Contact Gestalt Tech
nocracy. Suite 4. 8 74 Henry

• 4 .. • · 111 I I I I 111 111 111 111 I •

t • .,

Street. Arnold. CA 9 5223.
(800) 2 3 5-6646 ext. 599: in
California. (800) 2 3 5-664 7
ext 599 or (209) 795-3157 .
Circle 5 6 I on inquiry card.

Expansion Card Adds 80286 Processor to IBM PC
he PC-286·is a copro
cessor card for the IBM
PC that replaces the PC's
8088 processor with a 4-. 6-.
or 8-MHz Intel 80286. The
card also includes 2 56 to
640K bytes of memory and
a socket for an optional
80287 math coprocessor. An
optional 5I 2K-byte piggy
back card can be added.
A 40-pin connector from
the expansion card is
plugged into the 8088
socket after the processor is
removed; the 80286 then
controls the PC bus. An on
board EPROM allows the
system firmware to be
copied into the 80286 local
memory to provide faster
program execution. All avail
able software and expansion

T

cards should operate nor
mally with the PC-286.
Under software control. the
80286's hardware protection.
virtual memory support. and
16-megabyte address space
can be used.
The PC-286 card with a

4-MHz 80286 and 256K
bytes of RAM costs $2395.
Contact Seattle 1elecom &
Data Inc.. 2637 15\st Place
NE. Redmond. WA 98052.
(206) 883-8440.
Circle 562 on inquiry card.
(continued on page 4 321
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For Personal Computer Success
ONE DOLLAR

VOLUME Ml

Database flexibility and power . . .

2

Easy to use RevelationTM front end

3

Mainframe data to your PC . .. . and back

4

1

Graphics that improve your 1-2-3 presentation

5

Word processing makes major advances
Your ideas remembered and retrieved

6

Your PC can run like an XT
Backup that's more - real flexible storage

7

Software selection for results

8

Full Strength, Big League, No Holds Barred Database.
REVELATION TM
IBM PC/XT I AT and 3270PC

$950

Revelation is the most significant DBMS product to ap
pear on the IBM Personal Computer series'. It has incredi
ble depth and power, and yet us ordinary persons can use
and understand it. You just cannot outgrow the system.
The limits of Revelation are determined by the power of
the PC or AT, not the software.
What do you get' This is a full relational system, not
just an application. In addition to complete relational
DBMS file creation and management , Revelation includes
a foll Basic Compiler called R/Basic, PC-to-PC and PC-to
mainframe communications utilities (RI Net) , text editor
(R/Edit), full selective copy function (R/Copy), an app lica
tions code generator (R/ Design) that allows you to build
and use custom data entry screens and reports with a
minimum of effort, and a English-like report writer and
general purpose retrieval language that can be used for
both repetitive and ad hoc reporting or inquiry (R/List).
The RI Maker applications generator and Menu system is
also available for Revelation that creates a menu-oriented
easy to learn environment for us less experienced users.
Where did Revelation come from' There are two operat
ing systems that have been fighting the last 10 yea rs fo r
market share in the mini and mainframe world, UN1x·1 ~ 1
and the PICK/OSrn. Revelation is a highly extended
emulation of the Pick/OS that runs under sta ndard MS
DOS. Revelation was designed to implement business
systems that can be maintained by business people, nor
programmers.
How does it work' First, Revelation expects you to
change your mind, so you don't have to define your entire
database schema at the start (we leave our "schema" in
the garage). You use the data dictionary to add fields or
relationships without redefining or reloading or touching
the dara' That's it ... virtual fields (computed or joined on
the fly) are available without creating a separate working
file. You can even use this feature to access one record at a
time-onscreen dynamic joins. Users of most other
databases just broke into tears of joy.
Next, Revelation variable length files containing variable
length records (items), each record containing a variable
number of variable length fields (attributes), each field
containing a variable number of variable length values,
and each value conta ining a variable number of variable
length sub-values. Say that three times fast. An ex
ample-you could have a personnel file with one field
named "Children" where you record the names of each of
the employees' children. Easy to do, just define the field
as Multi -Valued in the dictionary and you can have any
number ofentnes in that field.

You have to pict ure Revelation records as multi
dimensional. (There are seven dimensions, but normally you
would only use three.) This concept of dimensions is real
usefol in bu.siness applications where you have multiple rrans
acuons (or line nems) per master record . Invoices could be
single records with each line item srored as a group of multi
valued fields that are associated to other fields (quantity,
descrip~ion price, units, extended price, etc.). Obviously this
capab!lnysaves enormous amounts of disk space and simplifies
your database design . There is no limit w the number of en
tries except that the entire record cannot exceed 65,000
~haracters. Th~ files c:m be any size, except the entire system
including all f Iles and programs can't exceed the address space
of 2.4 billion characters (if your disk is larger than that, please
call us immediately).
All this is great, but is it usable) What you really need is a
way to access only the data you want. Revelation has a dynamic
report wrner that makes it extremely easy to display or print re
ports. You use simple sentences like "SORT INVOICES BY
CUSTOMERS WITH AMOUNTDUE > "O" AND WITH
DATE .DUE < " 1115184" DISPLAY THE
COMPANY.NAME AMOUNT.DUE INVOICE .NU MBER
"PHONE ". You would immediately get a report in customer
order on your screen or on your printer that your credit depart
ment could start calling from. Not only do you get the report,
but you can request that the R/ Basic source code that created
the report t'l be generated and saved for change later .. . a code
generator at no extra charge'
RI Basic' R/Basic is the powerful user programming
language imegrated with the Revelation Database environ
ment. You don't need to use R /Basic for standard or easy data
management functions, but it is there when you begin to ex
ceed the capabilities of the standard systems. With it you can
program almost any applic:ttion. It is a highl y structured
lang uage that contains all the features of languages like C,
Pascal, or PL/ l.
Revelation completely supports the 8087 co-processor in the
IBM . The 8087 can be used extensively by the Database and
Rf Basic to maximize the speed of the system. We recommend
that you get an 8087 for maximum benefit.
If you (like us) don't want to program, Revelation ha s a
menu and screen building system included. You do not have
to learn a complex procedural language. If you want complete
hand holding, see our discussion on RIM aker. Unlimited flexi
bility and the ability to move your files up to mini or main
frame computers makes Revelation totally without equal. We
recommend Revelation for everyone who will outgrow their file
handling system and is willing to spend 8 hours learning a pro
duct that they will never outgrow.

© 1984 Smartware
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(Revelation continued)
Applicatiom: In the beginning you create a mail list. .. then
you use the same data to create your customer list. .. which be
comes your accounts receivable file and your reference list and
part of the data becomes your general ledger and your balance
sheet and then grows into a complete business management
system which you run on your hard disk which then you inte
grate into your local area network which grows into your
national management information system which becomes the
kernel for you r international Euro-America management
system ... if you get the feeling that there is no end in sight,
then you are begmnmg to understand the power of Revelation.
Capacity: Records: Limited only by disk cap acity . addresses
up to 2.4 Billion Bytes. Record Size: Maximum of 65.000 char
acters each. Fields: Maximum of 65,000 per record. Variables:
Maximum of 65 ,000. Files: Limited only by disk capacity.
Requires: IBM PC/XT/ AT, Columbia, Compaq , and many
other compatibles. 8087 or 80287 optional and fu ll y sup
ported. MS-DOS or PC-DOS. I . I, 2.x and above. 320 KBy1cs
of main memory. 512K recommended. Requires 2 320K flop 
py disks or compatible hard disk.

NE1WORK REVELATION
Four User
Eight User
Twelve or more
Upgrade from single user Revelation

$1,495
$2,995
$4,995
Call

You need a driveway for your data , then there is Revela
tion-for a freeway we have Network Revelation. The best
database will be available in January as a networking,
multi-user DBMS with record locking and resource sharing.
Fil.es_ can be in your local PC. remote PCs. or even on a
mm1computer.
Network Revelation allows files to be shared and data
relationships to be established across machine boundaries.
Consolidations of data from many-ro-one for repons
become easy. All the resources of the machines in the net
become available for the database to use. Frame locking
provides complete data security. with all the normal user
rights and checks. What if your database is too large for the
normal PC network capabilities, or if you really need a
transaction oriented environment' From the freeway to the
friendly skies. . we have a solution. Call us for complete
information.

Revelation PLUS
Ease of Development and Use.
RI Maker "'1
Requires Revelation DBMS
When ordered with Revelation . .

$175
$45

What could RI Maker do that Revelation can't I RI Maker
takes you through the first 6 da ys of creating your app lica
tion with Revelation so you can rest on the 7th (and it
makes all 7 days happen in 4 hours!).
RI Maker is an interactive menu and screen creation I up 
date system. It supplements and magnifies Revelation's
power and completely interfaces with alnost all Revelation
features. You can start out with R/Maker and completely
create your applications using it. R/ Maker screens were
designed by a graduate of the ·' Pong' ' and ''Invaders''
school of computer users. The fields appear in a wmdow
and you point to the fields you want on your screen. The
screen is automatically created (no programming), and
then you can push and shove fields and labels around like
a video game to get the screen the way you want it.
With the R/ Maker interface you can create systems, ex
ecute batch commands, update files, run report s, ca ll other
menus, make your own custom menus, run DOS com
mands or other programs such as 1-2-3 from a RI Maker
menu. Besides doing all these functions, you can stack an
unlimited number of program steps m a given menu
choice so repons and processes happen automatically.
R/Mak er menus implement complete security so you can
limit access of programs, menus and fun ctions to those
authorized. Applications and aids that take months to
create arc already done for you.
Want to use your favorite spreadsheet or word processor
with Revelation' No problem, R/Maker includes a feature
to load database information to a text file compatible with
the Lotus l-2-3TM import files. You can selectively load
records from Revelation to 1-2-3 1 ' 1. You can use R/Maker
to create files for use in your word processor.
There just is not enough space to tell you of all the cap
abilities that RI Maker gives you. Order RI Maker along
with Revelation and get a special price and our full
guarantee.
Req11ire111e11ts: Same as Revelation .

© 1984 Smartware
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Mainframe Data to Use
on Your PC . .. and PC Data
to your Mainframe!!!
SPREADLINK TM
IBM PC/XT I AT, PCj r, 3270PC

$149

Instead of entering data by hand from external sources in
to your spreadsheets or databases, Spreadlink reformats your
data and allows you to load your information directly into
1-2-3, VisiCalc, MultiPlan, dBase II, and many other
packages, and then can convert the files back into fixed
length data files (card images) to transmit back up to your
mainfram e. Your file s can be from m a inframes, commercial
databases, minicomputers, ocher personal computers, or any
application packages that create ASCII sta ndard text file s
(such as word processors) .
You get to preview your data, edit rows and columns
with Spreadlink, and then Spread link automatically converts
it into the right format for your app licarion. Since
Spreadlink lets you save your edit formac as a command file,
you can automate your reports for the next time. Spreadli nk
allows any mix of labe ls and va lues without a ny special for
matting or separators ... it also adjusts to column variations
caused by stacking several dissim il ar reports in one file. We
use Spreadlink to move data from our Mini to our con
troller's PC for monthly reports .. . and it only cook our con
troller 15 minutes to learn and scare using.

Main
frame

Word Processing
Program

SPREAD
LINK

Features:
• Converts standard ASCII text files co native files for Locus
1-2-3, Vi siCalc, Multiplan, dBase II, and DIF.
• Converts files from 1-2-3, VCalc, MP Ian, dBasell or any
ocher packages that hav e DIF capability back into fixed for
mat data files that can be uploaded for use by ma inframe
programs.
• Screen preview of your data allows you to edit out un
wanted rows or columns of data. Convert on ly the data you
need, or just take it all automatically.
• File siz e is on ly limited by the disk space avai lab le.
• No pre-editing or programming required. Reports do not
need to be in columns and rows, and all occurrences of
repetitive headings can be suppressed.
• Requires no installation or adaptation on the host com
puter end.
• Requires l 28K memory, one disk drive, version I. I, 2. x or
3.x of MS-DOS.

Lotus
1-2-3

Applications: Download the last years financia ls from your
IBM 3033. Using Spreadli nk, load chem to your 1-2-3 model
for analysis to determine next years plan. Take expense figures
out of a memo in a word processor text file and use it as input
to your expense tracking model. Take the new data created
and convert ic into mainframe format. Communicate the data
back up. Using your mainframe report writer, update che an
nual p lan. All the personal computer operations are com
pletely automated, no technical knowledge required.
© 1984 Smartware
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True Presentation Quality Color Graphics . ..
Graphwriter rn
IBM PC & XT, most compatibles
Basic Set
Extension Set
Combination Set (Basic and Extension)
Polaroid Palette with Combination Set

$395
$395
$595
$1,995

Do you ever do really important presentations' You
have probably noticed that the graphics provided in
spreadsheets are just not flexible or distinctive enough.
Graphwriter produces the type of slides, chans, and graphs
that vou have seen cost thousands of dollars. It has a built
in artist that helps you create graphics that are boardroom
quality every time. It is also extremely ea sy to use . This is
the perfect companion to your spreadsheet 1
Graphwriter is planned for use by business. You can tell
that the authors have spoken frequently to users. The
package is planned for executives or others that are not
users of computers. You can use a relatively untrained per
son as your central graphics department, hand out the
forms in the package, and service the entire organization.
You can make significant changes to the style, layout, size
and orientation of all the chans. The final chans may be
produced in almost any size with automatic recomposition
of the chart to account for the final dimensions chosen by
the user. Everything is adjustable, with nothing locked in
place. Yet , the pre-done formats provide a quality chart
with no user intervention other than data input. You can
preview everything onscreen, and batch processing is pro
vided for output so you can setup your ploncr or printer
once and run many charts at a time.
Is it hard to use? No, and you can move spreadsheet
data as DIF or SYLK files directly in, or enter the data in
the fill the blank data entry screens. High qualicy oucpuc

It

II

a

Features:
• Basic Set has I I Formats: Co lumn Charts; Bar Cham:
Segmented Bars, vertical and horizontal: Clustered Bars.
vertical and horizontal; Pie Chart with 1-4 pies on a plot;
Line Cham; Scatter Plot (regression): Bar-Linc Combina
tion; Text/Word Charts.
• Extension Set has 12 Formats: Gantt Chan; Organization
Chan: Bubble Chart: Table Chart; Pie-Bar Combina
tion; Surface Line Chan: Line-Table Chart; Double
Stacked Ba rs; Grouped Bars: Range Chart (bars); Paired
Bars; Horizomal Bars with inset labels.
• Provides 8 different character fonts . Suppons multiple
graphs on page. fast plotting for rough drafts. totally
flexible chJrt composition including special options for
overhead projection and 35mm slides formats.
• Does pen sorting for use with plotters, allows you to use
unlimited colors. With Polaroid Palette provides up to 13
colors on slid e from choice of 72 colors.
Requires: IBM PC, XT. AT. or clone with MS-DOS 2.x
or above. Needs 192K (256K with Palette), 2 double-sided
disk drives. Can be used with IBM monochrome monitor
for plotter output only. With color Igraphics board supports
plotters, dot matrix printers, Palette.
Supports: Pen Plotters: IBM XY749; HP 7220,
7470A(opt. 001), 7475, 7550; Mansman Tally Pixy:
Calcomp M84; Sweet-P I.\I Six-Shooter. Polaroid Palette:
The Polaroid Palette attaches to a serial port and makes
slides or prints directly. Call for more information on this
accessory. Dot Matrix Printers: IBM Graphics printer; Epson
MX, RX, FX; Okidata 82, 83 , 92 and 93 wlgraphic proms.

THE LEMONADE COMPANY

MY SUMMER SCHEDULE
I

on a wide variety of ploners and printers, low level of ef
fort on your pan for the input side. This is the graphics
package that every organization needs . you know. you
could set up an interesting service business with
Graphwritcr. We have tested them all , and this is the
graphics champ.

WHO BUYS MY LEMONADE

.._ " :

CEE::l---=..

~~~

~ ··l ____.~-r.:-1-·~-~-·~-- 
HOW MUCH I COULD SELL

GOOD SALES PEOPLE DON ' T DRINK

--~

,··~

MY BEST CUSTOMERS

.J

••••
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Hard Disk Management and Security
System for your files.
4-1-1 TM
IBM PC/XT I AT with hard disk or Kodak

$149

How many documents do you have stored away on your
hard disk' Can you find a specific proposal or letter
quickl y ... or is it one of those never ending searches for
truth, justice, and the "one I wrote last week'" 4-1-1 is the
answer' It is a full-text inf ormacion retrieval system. You can
quickly access all information created by any popular word
processing package (or any package char creates cexc
files-chat includes documents loaded from public daca bases
or your mainframe.) You can find any document within two
seconds no matter how many files are on your disks' And as
your hard disk fills up, you can archive files to floppies and
keep a complete index of where chey arc.
4-1-1 indexes every iniportant word in every document and
places it in a special database for lacer retrieval. Sounds like ic
should take lots of disk space, but you select how much total
space 4-1-1 can use and it automatically drops the high fre
quency words. All you have to do is remember some of the
words or content of the document and you can locate ic. Noc
enough? You can find documents by date, by combinations
ofwords and daces, by logical AND/OR using words or
ranges of daces and even use wild cards ( • and I just like
DOS.). 4-1-1 lets you ask questions like "give me a list of all
che letters I wrote to people named Brown and Smith or Elroy
that I mentioned the property on Lake Street in and wrote
between J anuary and July of chis year.
Does this miracle cake a lot of effort on your pan? No, and
it is really easy to use. All che indexing can be done in batches
and can also run as a background cask. As if all chis isn't
t>n ugh, 4-1-1 is also an archival system. When you cransfer
files from your hard disk to floppy, 4-1-1 keeps crack of which
files are on which floppy. You needn't crash up your hard
disk with all last month's headaches. This is all integrated
wich che rest of the system , so you can keep many years worth
of data indexed! To finish you off, 4-1-1 not only makes your
documents accessible, they also included a cwo key Public Key
Encryption System to encode your documents so chat only
authorized persons can read them.
4-1-1 has enormous benefits for all of us in today's business
environment. As your number of files grows, your capability
to retrieve in cwo seconds becomes more important, ability to
archive old files is required, and che locking away of company
secrets becomes a necessity. This is one of che most important
new products we have seen. 4-1-1 addresses the weaknesses
created by the strengths of computers in your business.
Requires: 256K memory, MS-DOS 2.x or above, hard disk.
Applications: Your legal office has been selected to defend
a major client from a government ant i-cruse case. Since che
client has all their correspondence on 4-1-1, you are able to
show every document requested in minutes. You can research
the companies files for every memo, proposal, leccer sent to
others in che industry. Using FreeStyle, you prepare a brief
stating your finding s, and have representative seccions printed
in context in the brief. The government is shown they have
no basis, and che case is dropped.
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. You have been doing major research for months using
Dialog and ocher public databases. Every file that you
d?wnload: yo~ ~se 4-1-1 to index and archive to floppie s.
Smee chis 1s original research, you encrypt every file with 4-1-1
to prevent industrial chefc. Using Freestyle, you are able to
show your flowcharts on che pages with che documentation
drawn from yo ur research . At print time, everything is
merged properly and then indexed with 4-1- I.

Beyond Word Processing . ..
A Complete Set of Writing Tools!

FREESITLE TM
IBMJR, PC, XT, AT, compatibles

$295

Right in the middle, we mean 25 pages down and no
where to go, you decide co completely reorganize you entire
business plan, paragraph by paragraph 1 With ocher word pro
cessors you would go through real pain-not with Freestyle'
You'd just ''Zoom' ' ouc co che document ''Outline,'' change
the outline order and che document cexr moves. Ic' s a totally
new cue at word processing.
This is an integrated sec of tools for working wich words.
Integral with che Freestyle \Vord Processor are: Draw (line
drawings right on che screen); Outline (a master outline chat
controls che entire document); Mail List Merge; Superspell;
the Teach Tutorial (online and interaccive). Don't forget che
"Attach" feature that lees you attach or insert other files ac
time of printing, and on screen bold and underline, math
and engineering symbols, foreign and Greek characters. Full
"boilerplate" and glossary libraries to speed your document
creation. We haven't mentioned the online Expert Writing
Guides. To speed up your filling and finding , it has a direct
link to 4-1-1. And to top ic off, you have hundreds of online
help screens. We just don't have room to cell yo u all che uni
que features.
Great features, but how is ic to use' Fast ("real time" jus
rificarion at 160 words per minute) ... and it works wich you
che way you like to write. You can scan by making an outline,
and then ''zoom'' to each area and fill in with cexc, or attach
another file there for printing, or you can just stare typing.
You can put a diagram in the middle of che page; boxes,
charts, graphs, arrows, or symbols. As you finish a section,
you can have the Superspell check your words immediately. If
you forget how to use any feature, you can have the online
''Teach Tutorial' ' show you how again. There is nothing to
gee in che way of your creacivicy.
This is a sophisticated writing tool chat goes beyond simple
word processing ... we feel chat chis is the perfecc package for
offices, anyone chat does heavy document preparation and as
sembly, or any word intensive professional. le also is a good
choice for beginners in word processing, and one char you
won ' c outgrow'
Requires: IBM PC, PCJr., XT or AT with MS-DOS 2.x or
above, 192K memory, 2 drives. Full hard disk support. Nec
workable.
© 1984 Smartware
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Your PC Acts Like an XT,
But the Warranty is Better!

You Get 2. 78MBytes Formatted
Storage on a Diskette!

TeamMate 1000 Series
Winchester Subsystems

TeamMate Kodak® 3.3MByte
Half-Height 5 1/4 '' Disk Drive Systems

IOMB Internal System
lOMB External System
IOMB/ 3.3 Kodak
32MB External System
IBM Autoboot ROM
(only required on o lder PC)

IBM PC/XT

$1,495
$2,095
$2,795
$3,395
$50

Have a PC, want an XP Wish you could run DOS 2.0
packages that require a hard disk' Have we found a good
answer for youl The TeamMate Systems operate under DOS
2.0, install in just minutes and are 100% compatible . . no
software drivers, no patches to the system, your PC works just
like an XT. This means compatibility with all hardware peri
pherals and software that work with the XT. Moreover, it
means that you can upgrade any PC and many IBM compati
ble computers to an ·'XT Look-alike.·' After you install the
controller card your PC boots from the hard disk just like an
XT (if you have an early 64K motherboard PC you will need
the new ROM). TeamMate has been around since 1979 mak
ing disk controllers for computer manufacturers, and they
know how to make rhe products right.
We don't know which combination is the besr 1 Eirher a Ko
dak superfloppy combined with the IOMb in its own cabinet,
or the 32MB external and a Kodak internal in your system.
Either way, you get the maximum flexibility and utility. Use
the Kodak to hold large software systems, backup the hard
disk with just 4 disks, or for archiving wirh software like 4-1-1.
The internal hard disk system is a special low-power model
that really uses less power than a floppy drive. You don't need
an external power supply. All the drive systems come com
plete, nothing else to buy. They all feature ECC assured error
free storage and have the TeamMate proprietary chip set that
gives unsurpassed reliability. They also are all FCC Class B ap
proved and U.L. listed. All TeamMate producrs carry a 6
month full replacement warranty, and they will ship a swap
our unit within 24 hours during the first 90 days'

For IBM PC, XT, or compatibles
Kodak 3.3MB Internal
Kodak 3.3MB External
Kodak Double 3. 3 I 3. 3M B External
Kodak Diskettes, pack of S
Four Drive Daisy Chain Cable

XT Special,
Kodak and one 1/i high Teac Kit

$895
$1,295
$1,995
$75
$50
$1,095

This is rhe low cost alternative w a Winchester disk, and it
makes a great hard disk backup. The Kodak drive has 3.3
megabytes of unformatted storage, 2. 78MB after formatting
(over twice that of the AT floppy drive). It provides the rug
gedness of floppy technology with the accuracy and capacity
of a hard disk.
The Kodak is a half high drive, and TeamMate has provid
ed their special short controller card that will fits a PC, XT or
IBM Portable and replaces your standard floppy controller.
You can re;1d standard 360KB IBM diskettes, so you really get
double duty from these drives. Unlike cape drives, the Kodak
drive is an active direct access storage device. The units read
and write twice as fast as a normal diskette. With their sturdy
design, rhey are perfect for adverse conditions. Since you can
remove the disk and carry it just like any other diskette, it fits
into your existing storage systems.
There are lots of ways to use this drive. You can add a
IOMB hard disk later to the external Kodak. Owing to the
smaller power supply in the IBM PC, we do nor recommend
adding both a 'Ii high hard disk and the Kodak internal to a
PC It 's OK to put almost any combination in an XT. You
can replace the PC power supply with an XT supply if you
want-call us for a price on the replacement. Our Smarrware
XT Kit includes everything you will need to replace your full
size floppy drive with a half-height standard floppy and the
Kodak . . . probably the best of all worlds combination.
This drive carries the same 6 month warranty as the other
TeamMate products, and the Kodak logo. You know who is
responsible for this one '

© 1984 Smartware
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SMARTWARE, INC.
Smarrware I 'smart-, waar I I: The entire set
of software that is selected and tested to work
together. 2: Integrated software for office
automation. 3: National software service
company specializing in the corporate
market place.

''When the Wind Blows,
Even Turkeys Can Fly!"
(Martin Dean, Chairma n of Select Information Systems)
Have you noticed all the Turkeys falling out of the sky
recently ' There are thousands of packages ava ilable for
your personal computer, but you cannot browse through
software the way yo u could a book. How can you be
assured that those big birds aren't going to fall on you'
Are yo u going to get the software you need , not just a
"good deal" I
The Smarrware staff spends man-years surveying,
testing , and selecting the products that we recommend to
you. Our experts are here to support you and answer those
questions that always come up. Most important to you, we
are users, not a uth ors. Your success, not the software's, is
our concern .

Can Success Be Guaranteed?
Yes!
We have examined most the business software and
m any of the accessories for the IBM Personal Computer
Series in the market. We picked only the best. That's why
we can give your company the best guarantees, two of
them.
First, in addition to the manufacturer's normal warranty
we provide a 30 Day Full Replacement Product guarantee.
If the products do not perform to manufacturer's specifica
tions you may return the item for full replacement during
the first 30 days after you receive the product. Second,
Smarrware's Satisfaction Guarantee. You must be totally
satisfied with your purchase . If not, you may return it for
full refund within 30 days ... no questions asked 1 When
you order from Smarrware, you order success. We
guarantee it. (These guarantees apply only to products
featured and recommended by Smanware in this set of
reviews and in our current 42 page set of Reviews- call for
your copy today.)

Smartware Corporate Volume
Purchase Plan
Smarrware has been supplying corporate, institutional ,
and government customers with their mini-computer and
micro-computer software needs since 1981. Our over 5,000
Volume Purchase Plan customers include the Fortune 500,
major accountancy firms, the military, and even the
Houses of Congress.
The Smartware Corporate Volume Purchase Plan lets
you buy all yo ur software and accessories at greatly reduced
prices (based on yo ur volume), and receive the support you
require. We also let your employees buy for their own use
at the same low prices and count their sales toward your
volume.

The key benefits

to

your company and yourself are:

1. Both employee and company benefit from automatic
price improvements. All products are included. Even
software not recommended by Smartware can be pro
vided on the plan.
2. Product Research. We support your special requests. A
staff researcher I analyst is assigned to each corporate ac
count to locate products you need-large or small.
3. Purchasing control. Our higher volume customers receive
company personal computer demographics profiles on a
yearl y or quarterly basis. Call for details on our Smart
ware Corporate Services.
4. Exclusive Customer Identity. You are an individual to us.
All our clients are assigned a unique ID number and we
maintain a complete profile of every user on our online
database. We track your orders, your requests, and your
calls to assure you of the best personal service available.

42 page Review & Guide
For a free copy of our 42 page
Software Review and Guide
return the enclosed card.
If the card is gone,
call or write us
and ask for our latest
Review & Guide
SMARTWARETM
557 Howard Street
San Francisco, California 94105
(415) 974-1500
Order Line: 1-800-SMARTWARE

© 1984 Smartware
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el-2-3
Look Like 1-2-3M
•
I

M

f you're a Lotus 1-2-3
user, you're already
using the state of the
art in business software, but
if you're using a dot-matrix
printer to produce your 1-2-3
graphics, you're living in
the Stone-Age of
computer
graphics.
Produce
outstanding
1-2-3 business
graphics with the
Roland DXY-880 8
Pen Plotter. Why is the
Roland DXY-880 better
than any dot-matrix printer?
For the same reason a Rolls
Royce is better than a pick
up truck - both will get you
to the dance, but one does
it with so much
more style.
The Roland
DXY-880 pro
duces high
quality business
graphics in eight
different colors
on standard 81f/' x
11" or 11" x 17"
paper, and draws with
a lightning quickness
and accuracy that can't be
matched by any artist. And
because the DXY-880 emu
lates the Hewlett-Packard
graphics language, it has at
its disposal hundreds of
business graphics and CAD/
CAM software packages.
If you do a lot of group
presentations, you'll like the
fact you can easily produce
instant overhead projection
graphics just by using ace
tate instead of paper.

D

E

L

Actual Lotus
graph drawn by
the DXY-880

I

----

otus 1·2·3 and
R oland DX Y ai·e
very compatible

t

heDXYcan
euen work on
a 9 inch shelf.

innova
tion, per
formance, and low-price into
every product).
Don't settle for 1-2-3
when you can have l-2-3 1k
with a DXY-880 Plotter
from Roland DG. Ask for it
at fine computer dealers
everywhere. Roland DG,
7200 Dominion Circle,
Los Angeles, CA 90040
(213) 685 5141.

d
-

Lotus and 1·2·3 are trademarks
of Lotus Development

raw your graphics 011 ace
tate for instant projection
presentation

Cmporation, Hewlett Packard is

a trademark of Hewlett Packard,
Roland and Roland DC are
trademarks of Roland
Corporation.

--------------------

.
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A·S·K B·Y·T·E

Conducted by Steve Ciarcia
connected to a parallel 110 port located
at 7000 hexadecimal. I know that the
LM386 audio amp works and that data
can be fed to the SC-01 chip. The follow
ing story illustrates that.
When I first wired the board. I con
nected ti LE to GND. Al R to TRO. and
STB to R/W. Powering up and typing on
the keyboard without running my program
produced a variety of sounds. Running the
program silenced the board.
I thought maybe it was the STB. Al R. or
t.NAl:5L line. so I rewired it so that I could
try all )Ssible combinations (for exam
ple. RIW to STB and STB) but with no
success. With the board wired as I men
tioned at the start of my letter. I get o nly
a "WAAA. .." at power-up.

INTERFACING
Dear Steve.
I built your September 19 81 speech-syn
thesizer project for my 6800-based self
built computer. but I can't get it to work
properly. The problem is. of course. inter
facing.
I connected the Al R line to iRO. the STB
line to RIW. and the ENABLE line to
BOARD SELECT. On power-up. the board
lets out a single phoneme and holds it. I
ran my program. and the board fell silent
with the computer waiting for a return
from interrupt. Where have I gone wrong?
Let me fill in some details. I am using
the 74121 pulse extender. The board is

The driver program is simple. I load
some text at 8000 hexadecimal. The pro
gram sets up that fu nny-looking ricochet
reset. loads the first data byte and sends
it to 7000 hexadecimal. and then waits
forever wi t h the computer silent. Running
the program ends the "WAAA. .." (sounds
rather Zen. doesn't it?).
GARY ODOM

Tokyo, Japan
Your method of interfacing the Sweet
Talker to y our 6800 computer has several
problems. Let 's first consider the ·
hardware.
The SC-01 chip is a "slo w" device. The
dam lines must be held stBb/e for at least
(continued)

Listing I: A driver for the speech synthesizer
1
2
3
4
9000
5
8000
FOOO
6
7
8
7F
9000
FO
9
9003
86
FF
10
11
9005
B7
FO
9008
86
2E
12
B7
FO
13
900A
9000
3F
14
86
900F
B7
FO
15
16
9012
CE
80
17
9015
70
FO
18
2A
FB
9018
901A
A6
19
00
20
901C
08
21
9010
B7
FO
9020
FO
22
B6
23
3F
9023
81
24
9025
26
EE
7E
25
9027
26
27
8000
54
8000
28
8015
3F
29
30
31
NO ERROR(S) DETECTED
LAST ASSEMBLED ADDRESS 8015
TRANSFER ADDRESS:
9000

NAM
SPEECH
• UNTESTED TEXT-TO-SPEECH DRIVER

TEXT
SPEAK
MOOS

cooo

co

01

START

00
01
00
00
01

NEXT

00
00

00

ORG
EOU
EOU
EOU

$9000
$8000
$FOOO
$COOO

CLR
LOA A
STA A
LOA A
STA A
LOA A
STA A
LOX
TST
BPL
LOA A
INX
STA A
LOA A
CMP A
BNE
JMP

SPEAK+ 1
#$FF
SPEAK
#$2E
SPEAK+ 1
#$3F
SPEAK
#TEXT
SPEAK+ 1
NEXT
0, x

ORG
FCC
FCB

TEXT
'TEST STRING GOES HERE '
$3F

END

START

TEXT STARTS HERE
PIA PORT

ALL PIA BITS OUTPU T
CA 1 + EDGE, AUTO STROBE
STOP SC-01

BUSY?

POINT TO NEXT BYTE
SPEAK
SPEAK
#$3F
NEXT
MOOS

CLEAR PIA FLAG
END OF STRING?

SYMBOL TABLE:
MOOS

48

cooo
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NEXT

9015

SPEAK

FOOO

START

9000

TEXT

8000

COPYRIGHT© 1984 STEVEN A . CIARCIA. ALL RIGHTS RESERVED.

A BUREAUCRAT'S
GUIDE TO WORD PROCESSING
Now, if it were you or I and we
wanted a word processing program
for our IBM-type PC. we'd probably
stop off at our local computer
store and simply diddle with a few.
You and I, however, are not
the U.S. Department of Agriculture.
(Nor any of its permutations
of subsystems like the Economic
Research Service, National Re
sources Economics Division, Data
Services Center, etc., etc.)
So when the USDA told
ERS to tell NRED and DSC to look
into a truckload of w.p. programs
for all their PCs, the last thing they
wanted was simple diddling. Their
dedicated Wangs and Lexitrons
were far too few to handle their
THESE ARE THE PACKAGES
THE COMMITTEE EVALUATED:

needs, their IBM® PCs weren't
compatible with them anyway, and
nobody really, quantifiably, knew
from word processing with a per
sonal computer.
Definitely not a diddling-mode
condition.
As they put it in The Exchan~.
an internally distributed publication
of the Department of Agriculture:
"A needs assessment showed that,
in the long-term, a word processing
system is needed that can increase
word processing capability and
also be compatible with ERS' Long
Range Information Management
goals."
Well. 'Needs assessment" led
swiftly to "procurement action,"
which galloped into an "objective
review" of the eight top-rated PC
programs on the market (as com
piled by The Ratings Book pub
lished by Software Digest). along
with Wordstar® and Display Write 2,
because they had some around
Thus armed with the names,
the final evaluators (a team of secre
taries from NRED who would be the
primary users of the PC software)
became armed with each of the
programs, along with checklists to
record such things as ease of use,
advanced features, and similarity to
their existing dedicated equipment.
The first to be eliminated from
the prospect list were Office Writer'"
THESE WERE THE FINALISTS:

and Samna:· since they're copy
protected and couldn't be trans
ferred to hard disks.
Next, IBM's Display Write 2:
because it's "not compatible with
other software used in ERS (like
Lotus 1-2-3,'" dBASE II~ etc.J:' and
it's "full of confusing menu options
and cryptic error messages:· Au
revoirIBM.
Then, three more, for a variety
of reasons.
Which left the following:
Volkswriter® Deluxe'"
MultiMate'"
Leading Edge'"

Volkswriter Deluxe? "Too
complicated and confusing'.' Not
"easy to learn or use'.'
MultiMate? Not bad It actually
tied the winner in a few categories.
The winner being the one that
won 82% of the votes in the Ease
of Use/Ease of Leaming categories.
The one about which they said,
"The ability to store deleted text and
automatic document backup fea
tures were both highly desirable'.'
The one they thought they'd quickly
"be able to use ... for their day-to
day word processing tasks'.'
The whole process took some
three months of work by people
in DSC to support the NRED in
its work with the ERS and DSC
to make the world a better place
for the USDA
But the results were well
worth the wait. Because at last
they've solved their word- A
processing problems . . . ~
'With Leading Edge!"'"""'"'
THIS WAS THE WINNER:
LEADING EDGE'"
LEADING EDGE WORD PROCESSING

LEADING EDGE PRODUCTS. INC.
LEADING EDGE SOFTWARE DIVISION. 21 HIGHLAND CIRCLE. NEEDHAM. MA 02194, TEL. 800-343-3436.16171449-4655
HELP HOTLINE 800-523-HELP
IBM is a registered trademark of International Business Machines.
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ASK BYTE

Let us earn your trust as we
have that of others, such as:
Goodye ar • General Motors • US Navy • Bell Lab s
Conrail • Te xas A&M Universit y • General Ele ctric
General Dynamics ..

Our

U•l

PRINTERS
S259

S399

389
389
499
539
639

549
549

n5

849
990

249

399

499
689
1495

299
429
1099

349
999

319
599
SCALLS
769
1299
SCA LLS

599

389

299

359
439
829
399
669

429

899
16 99
859

D
MiaalllOdtm 111

S'malllnodtm 1200

SmMlmodlnl 12008 -~8'.I SOllwall

7Jl9
299
699
599

219
239
C69
399

SCALU
9

230
559

cig

395

269
SCALLS

295

SCALLS

SS/DD
OS/ DD

OUR PRICE COMMITMENT
MidWest will try in good faith to beat
any nationally advertised price.

Prices subject to change and type errors

4 50 nanoseconds before the rising edge
in a box in the closet. Since rm using a
of the strobe. From the notes on your
very slow Silver Reed 550 printer. I find
schematic and the lack of any port ini
myself in need of either a printer buffer
tia/iz.ation in your software. I assume that
or another eight hours a day. It seems to
you connected the data lines directly to
me that a genius like yourself could come
the 110 bus lines. These lines are stable
up with a simple way to convert that
for only about 500 nanoseconds. which
Sinclai r with its I 6K·byte memory pack
is too close to the minimum SC-Of setup
into a cheap printer buffer. If nothing else.
maybe you could put someone on to the
time.
The =E~N~A~B~L~E line, which you connected
idea. I imagine the solution will require a
to BOARD SELECT, is used only to
reprogrammed ROM at the very least.
I'm interested in obtaining a buffer as
enable the 74LS244 buffer: The SC-01 is
enabled any time STB is active. In your
quickly and cheaply as possible. If some
case, this occurs on any processor write
one makes a couple of million dollars from
this brilliant idea. please give them my
instruction.
name and address and ask them to send
The AIR line is active as long as the
SC-01 is busy. With AIR connected
me a kit.
)OHN C. CONNELL )R.
directly to the /RO line. a long string of
interrupts will be generated for every
FPO Miami. FL
phoneme.
All the hardware problems can be
It is possible to convert your Sinclair
solved by connecting the Sweet Talker to
to a printer buffer: but it would not be
a parallel port. such as on a 6821
too economical or convenient. An add
Peripheral Interface Adapter (PIA) chip.
on board to create an 110 port would be
required. and some software, preferably
The port will hold the data stable, tog
~/e the STB line, enable only the BOARD
in the form of a ROM. would be needed
to control it. Since this add-on board
~~~~~·. and condition the AIR line for
would get quite elaborate, it would be a
interrupts.
Your method of ricochet interrupts will
simple matter to add a dedicated micro
not work in this situation. An interrupt
processor chip. so why use the Sinclair?
service routine must disable the device
A better choice would be to use one
that holds tht line low. This is not
of the commercial printer buffers.-Steve
possible with the AIR line connected to
won as the RT/ instruction pulls
the condition code register from the
ELECTRICAL SOFTWARE
stack. the processor will interrupt again
(actually, it completes one instruction).
Since the SC-01 holds AIR low for several
Dear Steve.
milliseconds, your program will be inter
I am a freelance electrical estimator. I've
rupted thousands of times.
recently purchased a Columbia VP com·
If the SC-Of is buffered by a PIA. you
puter and an Okidata 92 printer and would
like to use them to prepare estimates for
can dear the T/(Q line by reading the data
register of the PIA. This will allow your
electrical work. As yet. I have not found
any software for electrical estimating. Do
RT/ to return to the main program with
you know of any?
out another interrupt.
There is little need to use interrupts for
GEORGE D. MURRAY SR.
the Sweet "Talker. A simple test of the PIA
Baltimore, MD
status, followed by a branch back. if
positive. is all the handshaking that is re
A look through the January 1984 issue
quired. The printer driver in listing I
of LIST revealed the following programs
could be adapted for your use.-Steve
for electrical estimating:

Free use of Visa, Mastercard

Call Today!
1 ·800·423·821 5

BUFFERS
............................
............

Wt amp! VISA. MASTERCARD - NO SURCHARGE!. AMEX;
certified clleCks. money orders & coo·s

Dear Steve.
Like many other neophyte microcom
puter users. I started out with a Sinclair
before investing major dollars in
something I might not like The bug bit.
and rm madly computing away with a
Kaypro 2 while my little old Sinclair sits

In Ohio 1-800-321-7731
Information - Ordering
CUSTOMER SERVICE (513) 663-5488
,..ldW wst Mlcro·P• rlpherals
1D1v1s1on ct 1n101e1. Inc I
135 Soulh Springfield SI

SI Paris . Ohro 43072

AD # 8·109
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·Electrical Computation by
Electro/ Electric Corporation
POB 157
Townsend. MA 01474
(617) 597-2708
Electrical Comp-U-Tation by
Designs IV
405 Main St.. Suite 201
Worcester; MA 01608
(617) 755·1183
(continued)

Hard Disk.Soft

The Complete Bard Disk Solutions
For Desktop ll Portable PC's 10 Megabytes $794, Or 20 II

We have the whole package you need
to add a hard disk to your IBM PC or
compatible. Our half-height 10 and 20
megabyte drives have the lowest
current draw in the industry. Unlike
most aftermarket hard disks ours can
'"boot" direct from the hard disk. No
software patches. or drivers to install
just a copy of IBM PC DOS 2.0 or 2. 1.

The Portable Plus

is 10 or 20
megabytes to go. In fact, the drives
we use have been selected by several
computer makers for use in their
portable computers. Their plated
recording media helps withstand
vibration. and allows the drive to be
used at any angle.

ldirfully Easy with the popular
ldir menu driven "visual shell"
software. It replaces complicated DOS
commands with menus that allow you
to just point at what you want to do.
Help files explain DOS commands and
give you on-line advice when you
need it. ldir takes the wonder out of
the tree structured subdirectories so
useful in organizing a hard disk.
Hard Problems like excessive
current draw and heat have until now
been unsolved problems with
aftermarket hard disks. Most drives
draw lots of power. If your PC has
many expansion boards in it. power to
run a hard disk is probably not
available. Hard disks have also been
easily damaged by vibration and
movement. And of course the problem
any non-IBM product must face,
compatibility with the IBM PC. We
have tackled all these problems and
come up with the best solutions
available at any price.

a

Cool In Control with half-height
drives so efficient they draw the same
amount of power as a lloppy disk
drive. This means a minimum of heat
inside your PC with more power avail
able for expansion boards. The
controller uses LSI
technology to provide
fewer components.
drawing less power. and
giving significantly im
proved performance over
the IBM XT.

help you quickly. And. fl you d
a hardware problem during tlie
warranty period ft is fixed or .re
within 48 hours!

No Risk.

Don't be afraid to IClftlt
manual is written so even the DO
can successfully install his own
system. And remember. if for any
reason you are not happy within 30
days of purchase you may return it for
a fullrefund , and we'll pay the frelgbl
backl Get our competition "to make the
same offer. and find out which system
is best. We know which one you
will choose.
s,..tem Requirements: Any IBM PC
with 64k RAM and PC DOS 2.0 or
later. Compatible owners call for
application information.

Total Compatibility is a

necessity.
Our hard disks have the ability to boot
directly from the hard disk. Check
around. very few aftermarket systems
can. In fact. all you need is a copy of
DOS 2.0 or 2.1 and you are ready to
go, no software drivers to install. or
DEBUG patches to apply.

Why Buy From Us? It's simple
really. Better value. and no hassles.
You see. the price advertised is the
whole price. No extra for freight.
credit cards. COD fees. or insurance.
Perhaps the best part is if you have a
question you deal direct with Qubie'.
We have the knowledge and ability to

PCIO: Includes 10 Megabyte drive.
controller. cables. installation
instructions. ldir software.
and I year warranty. $794.
PC20: Same as above with
20 Megabyte drive. 51288.
Options: Auxiliary power supply. for
those with computers already full of
power hungry expansion boards.
#PCPWR $88.
Half-height bezel (specify computer).
#HHBZL $15.

DEALER AND QUANTITY PURCHASE
INQUIRIES IMVITED

--------------; Order Todoy, Shipped Tomorrow!

.-

Price includes UPS surface freight
I and
insurance. Add $12 for two day
I air service. For fastest delivery send
certified check or credit card. Per
I sonal
checks take 18 days to clear.
I Calif. residents add 6% sales tax.
I Corporations and Institutions call for
I purchase order details.
I C800) 821-4479
I Toll Free Outside California
I C805> 987-9741
I Inside California

II 2'!n~!~'
I
I ~;;2d;~a::~:~ ~~:~:i:ngdom
Camarillo, CA 93010

Tempo House, 15 Falcon Road,

1dlr Directory System Included

Circle 3 22 on Inquiry card.
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ASK BYTE

Unfortunately. these programs operate
under the CPIM operating system and are
not directly compatible with your system.
Write these vendors to see if a version
is available for your computer.-Steve

SPEECH SYNTHESIS
Dear Steve.
In your March 1984 Circuit Cellar arti
cle. "Build a Third-Generation Phonetic
Speech Synthesizer." you mentioned a
report by the Naval Research Laboratory
Its title was "Automatic Translation of
English Text to Phonetics by Means of Let
ter to Sound Rules." Where can I get a
copy of this report?
MARK FORTIN

Boston, MA
Copies of this report may be obtained
from the National Technical Information
Service. The order number is AD
A02 I929. and the prepaid price is $I 3.
Contact Sales Department. National
Technical Information Service. 5285 Port
Royal Rd .. Springfield, VA 22/6I. Orders
are usually filled in two to four
weeks. -Steve
Iii

~

--

THE

68000

CHIP

Dear Steve.
I am a junior in high school who is very
interested in computers. (I plan to make
a career of it.I
I have read articles about the new
MC68000 from Motorola. With high-end
micros being introduced that use this chip.
I am convinced that it will be one of the
forerunners in the new wave of 16-bit
machines.
I am interested in building a system
using the 68000. but I have heard of only
two available: the MC68000 Educational
Computer Board from Motorola and the
VU68K single-board computer kit. The
one from Motorola seems to be a more
complete system.
Could you please tell me about any
other evaluation boards or computer kits
that use the 68000 and what you think of
them? I would greatly appreciate it. (Also.
could a 68000-based system be con
figured to use the S-100 bus?)
DAVID FOGLESONG

Kasi/of, AK
The 68000 should be an important
microprocessor chip for a number of
(continued)
52

BYTE • DEC EMBER 1984

Circle 240 on inquiry card.

NEW C COMPILERS
AZTEC C68K for MACINTOSH
VAA cross compilers

C TOOLS & AIDS
Z editor (like Vi), C TUTOR compiler, PHACT database,
C GRAFX, U1~l-TOOLS I, QUICK C, BABY BLUE for PC
to CP / M cross, QUADLINK for PC to APPLE cross

AZTEC C65
"C" compiler for APPLE DOS 3.3, ProDOS or COMMODORE 64
VED editor, SHELL, UNIX & math libraries
/PRO-library source, ROM, overlays

CROSS COMPILERS
Compile & link on HOST -test on TARGET machine
HOSTS: UNIX, PC DOS, CP/M-86, CP/M-80, VENIX, PCIX, APPLE
TARGETS: PC DOS, CP/M-86, CP/M-80, APPLE, RADIO SHACK,
COMMODORE 64, other hosts and targets available

PRICES
AZTEC C II C COMPILER

AZTEC C86 C COMPILER
PC DOS MSDOS
CP/M-86
BOTH
C86/PRO
/PRO UPGRADE
Z (VI EDITOR)
C TUTOR COMPILER
PHACT DATABASE
C GRAFX
SUPERDRAW
UNI-TOOLS I
QUICK C

249
249
399
499
250
125
99
299
99
299
99
125

CP/M
Cll/PRO
I PRO UPGRADE
TRS 80 MODEL 3
TRS 80 MODEL 4
TRS 80 PRO (3 & 4)

199
349
150
149
199
299

AZTEC C65 C COMPILER

MANX SOFTWARE SYSTEMS
Box55
Shrewsbury, NJ 07701
TELEX: 4995812

APPLE DOS 3.3
PRODOS
E EDITOR

AZTEC C CROSS COMPILERS
PDP-11 HOST
PC DOS HOST
CPI M-86 HOST
CP/M-80 HOST
APPLE HOST
VAX HOST
MACINTOSH

2000
750
750
750
750
CALL
CALL

TARGETS
PC DOS
CP/M-86
CP/M-80
APPLE
RADIO SHACK
COMMODORE 64
MACINTOSH

199
CALL
99
TRS 80 RADIO SHACK TRS DOS is a trademark of TANDY.
APPLE DOS MACINTOSH is a trademark of APPLE.

TO ORDER OR FOR INFORMATION:

CALL: 800-221-0440 (outside NJ)
201-780-4004 (NJ)

Australia: Blue Sky lndustries-2A Blakesley St.-Chatswood NSW 2067 - Australia 61-2419-5579
England: TAMSYS LTD - Pilgrim House -2-6 William St. - Windsor, Berkshire SL4 1BA- England - Telephone Windsor 56747
Shipping: per compiler next day USA $20, 2 days USA $6, 2 days worldwide $75, Canada $10, airmail outside USA & Canada $20
UNIX is a trademark of Bell Labs. CP / M, CP / M-80 and CP / M-86 are trademarks of ORI. PC DOS is a lrademark of IBM. MS DOS is a trademark of MICROSOFT.
N.J. residents add 6% sales tax.

Circle 24 I on inquiry card.
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Achieve laboratory automa
tion at low cost-connect a
DAISI™ (Data Acquisition and In
strument Systems Interface) to
your Apple® II or lie Computer.

DAISI peripheral devices ...
• Interface with Apple II and
Apple /le Computers and their
lookalikes
• Work with all popular language
systems
• Come with cable, instructional
diskette and comprehensive
manual

DAISI and Apple work together as
a single system to measure,
monitor, time, analyze, control and
record a wide variety of research
and testing functions.
DAISI peripherals plug easily into
any Apple expansion slot, ready
to be used in chromatography,
environmental data collection,
evoked response, gas analysis,
spectroscopy, signal processing,
solar heating, mechanical mea
surement, structural testing, and
many more functional applications.
The Al13 analog-to-digital con
verter reads instruments and sen
sors and has its own external unit
for easy cable access.

DISCOVER NEW
HORIZONS IN

l.~~;1}J!);)1

~ill"J!)~}JJ!l~~
AND KEEP YOUR COSTS DOWN TO EARTH

Here's a rundown on the

DAISI Peripherals:
Al13 12-Bit Analog
Input lnterface .•.•......•....... $550
• 16 input channels
• 20 microseconds conversion tirrie
DI09 Digital Interface
with Timers ............•.........$330
• timing and interrupt capability
•direct connection to BCD digits,
switches, relays .
A003 8-Bit Analog
Output Interface •...... $195-$437
• up to 8 independent channels
• range and offset adjustable
AI02 8~Bit Analog
Input lnterface ..................$299
• 16 input channels
• 70 microseconds conversion time
Plus the SC14 system for frontend signal conditioning and
amplification, the Ul16 isolation
system for AC or DC power input
0r output, and mor.e . . .
·

•

AND NOW .•• AMPRIS™
An easy add-on to Applesoft®
BASIC.
With AMPRIS you can:
• Read and store analog and
digital inputs
• Send out analog and digital
outputs
·
• Set, read and control the DI09
counters
• Set, read and control the DI09
shift registers
•Make full use of the DI09 inter
rupt capability

B YT E • DECEMBE R 1984

years to come. It is now being used in
several computers. including .the Apple
Lisa and Macintosh and the Radio Shack
TRS-80 Model 16 (optionally on the
Model 12). Others currently available in
clude the Sage II, Hewlett-Packard HP 16.
the Fortune 32:16, and the Wicat System
150. You can find addresses to obtain in
formation on these in ads in BYTE and
other magazines.
Interfacing the 68000 to the S-100 bus
presents no special problems. except for
the money involved The easiest way to
do this is probably to buy one of the
68000 S-/00 boards made by CompuPro
or Dual Systems Corp.
A 68000 training system is also avail
able. the Micro 68000£CB Microcom
puter Trainer from Computer System As
sociates Inc.. 7562 Trade St .. San Diego,
CA 92129. I haven't seen this product. so
I can't comment on it, except that the
data given in the ad looks like it has fea
tures to enable you to learn to use the
68000 and to expand the system into a
usable computer:-Steve •

Between Circuit Cellar Feedback, personal ques
tions. and Ask BYTE. I receive hundreds of letters
each month. As you might have noticed. at the end
of Ask BYTE I have listed my own paid staff. We
answer many more letters than you see published,
and it often takes a lot of research.
If you would like to share the knowledge you have
on microcomputer hardware with other BYTE
readers. joining the Circuit Cellar/Ask BYTE staff
would give you the opportunity. We're looking for
additional researchers to answer letters and gather
Circuit Cellar project material.
If you're interested, let us hear from you. Send
a short letter describing your areas of interest and
qualifications to Steve Ciarcia. POB 582. Glaston
bury. CT 0603 3.

Using AMPRIS is as easy as in
serting an ampersand (&) com
mand where you would normally
insert an Applesoft command. For
more information about the com
plete line of DAISI peripheral
devices and the full spectrum of
their applications, write or phone:

IN ASK BYTE. Steve Ciarcia answer.; questions
on any area of microwmputing. The most rep
resentative questions received each month will be
answered and published. Do you have a nag
ging problem? Send your inquiry to
Ask BYTE
clo Steve Ciarcia
POB 582

Interactive Structures, Inc.
146 Montgomery Avenue
Bala Cynwyd, PA 19004
Telephone: (215) 667-1713

(Designed and manufactured in the USA)
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•

Glastonbu ry. CT 0603 3
Due to the liigh volume of inquiries. personal
replies cannot be given. All letters and photo
graphs become the property of Steve Ciarcia and
cannot be returned. Be sure to include ··Ask
BYTE.. in the address.
The Ask BYTE staff includes manager Harv
Weiner and researchers Bil/ Curlew. Larry
Bregoli. Dick Sawyer. and Jeannette Doja~1 .

......................................
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NEW PRODUCT NEWS
FROM TELETEK
SBC 86/87. As the name indi
Systemaster 11. Responding to
cates, Teletek's new 16-bit slave
market demand for speed and in
board has an Intel 8086 CPU with
creased versatility, Teletek is proud
to announce the availability of the
an 8087 math co-processor op
tion. This new board will provide
next generation in 8-bit technology
either 128K or 512 K of parity
- the new Systemaster II! The
checked RAM. Two serial ports
Systemaster II will offer two CPU
are provided with individually
options, either a Z80B running
programmable baud rates. One
at 6 MHz or a Z80H running at
8 MHz, 128K of parity checked
Centronics-compatible parallel
port is provided. When teamed up
RAM, two RS232 serial ports with
with Systemaster II under TurboDOS
on-board drivers (no paddle
1.3, this 5MHz or 8MHz multi
boards required), two parallel
user, multi-processing, combina
ports, or optional SCSI or IEEE-488
port. The WO floppy disk control
tion cannot be beat in speed or
feature flexibility!
ler will simultaneously handle
8" and 5W' drives. A Zilog Z-80
OMA controller will provide in
stant communications over the bus
between master
and slave. Add
to the OMA
LETEK TIMES
capability a true ~

II Ti£ ·

dedicated inter
rupt controller
for both onboard and
bus functions,
and the resuit is un-
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Teletek Z-150 MB . Teletek is
the first to offer a RAM expansion
board designed specifically for the
Z-150/Z-160 from Zenith. The
Teletek Z-150 MB is expandable
from 64K to 384K. Bring your
Z-150 up to its full potential by
adding 320K of parity checked
RAM (or your IBM PC, Columbia,
Compaq, Corona, Eagle, or Seequa
to their full potential). The Teletek
Z-150 MB optionally provides
a game port for use when your
portable goes home or a clock/
calendar with battery backup!
Evaluate the Systemaster II, SBC
86/87 or Teletek Z-150 MB for
30 days under Teletek's Eval
uation Program. A
money-back guarantee
is provided if not com
pletely satisfied! All
Teletek products carry
a 3-year warranty.
(Specifications subject to
change without
notice.)

f
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Systemaster II will run under
CP/M 3.0 or TurboDOS 1.3, and
fully utilize the bank switching
features of these operating systems.

TELETEK
4600 Pel I Drive
Sacramento, CA 95838
(916) 920-4600
Telex #4991834
Answer back - Teletek

In Europe:
Kode Limited
Station Road
Caine, Wiltshire
SN11 OJR England
tE;I: 0249-813771
telex: 449335

In Canada:
MAE Microsystems
8255 Mountain Sights,Ste.1 50
Montreal, Quebec
H4P1 Wl Canada
tel: 514-341-1210

Yes,

I' m interested ~

in information

4111

regarding:
0 Systemaster II

o sec 86/87

z-1so MB

0 Evaluation Program
0 Teletek's S-100 Board line
Name ________________
Company _ _ _ _ _ _ ___
Address----------------
l2B

Great Ideas
look even better
on a Princeton monitor
Your Great Ideas deserve the best image you can give them. But,
just as a music system's performance depends on the speakers, your
computer system is limited by the quality of your monitor.
Monitor performance can be measured. That's something you
should know about.
In other words, your Great Ideas should be seen, not blurred.

W . Shakespeare composing Great Idea s on a Princeton Monitor
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Things you should know about monitors
Resolution The quality of
a color monitor's image is
directly related to its resolution.
The greater the number of dots
available within a given area for
displaying an image the greater
the resolution.

Dot pitch The image on an
RGB color monitor is made up of
a series of tiny dots. Dot pitch
measures the distance between
those dots. Anything finer than
.38mm is considered high
resolution.

Price All Princeton monitors
set the price/performance stand
ard in their class. The SR-12
at S799 compares favorably
with monitors costing hundreds
more. The HX-12 is in a class by
itself at S695 .

•
The PRINCETON SR-12
monitor features an extra
ordinary 640x480 (non-inter
laced! resolution. The result is
an extremely high quality, flick
erless image with text that ap
proaches monochrome quality.
When used in conjunction with
the PRINCETON Scan-Doubler
card, the SR-12 runs from a
standard IBM or equivalent color
card, maintaining complete com
patibility with all IBM software.

•
The PRINCETON HX-12
RGB color monitor, with a dot
pitch of .3 1mm, offers the finest
resolution in its class. The HX-12
delivers 16 crisp, sharp colors
including clean whites without
color bleed-a not-so-easy
accomplishment in an RGB

•
The PRINCETON MAX-12,
with easy-on-the-eyes amber
phosphor, sets the standard for
monochrome monitors at S249.
The MAX-12's dynamic focusing
circuitry ensures sharpness not
only in the center but also in
the edges and corners. And it
runs off the IBM PC mono
card-no special card is
required .

monitor.

All three monitors feature a non-glare screen and an IBM
compatible cable. A PCjr adapter cable is also available for the HX-12.
And to see your Great Ideas from the best possible angle, you can put
your Princeton monitor on the Princeton Undergraduate Tilt and
Swivel Base for only S39.95. Or, while supplies last, get the
Undergraduate FREE with the purchase of a MAX-12 monitor.

For more information call
toll -free:
800-221-1490 Ext. 804

GRAPHIC

Image The ultimate test of any monitor is how the image looks
to your own eyes. Compare the Princeton monitors side-by-side with
the competition at Computerland, Entre or your local independent
dealer.

Do it soon. You and your Great Ideas deserve the best.
Circle 310 on inquir y card.
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IMSI Presents PC PaintbrusHM
With PC Paintbrush, you'll now be
able to do things that MacPaint users
can only dream about.
Because, unlike them, you'll be work
ing with a palette of up to 16 vibrant
colors, depending on your color card.
And, as you'll notice, you'll also have
drawing tools, pull-down menus, and
a range of brush widths and shapes.
Plus your choice of mouse or joystick .

All of which makes it great for
designing everything from fliers and
report covers to greeting cards and
birthday banners. (For a wall-sized
work of art, just print sideways.)
The possibilities are endless . But the
best way to see for yourself is to see
for yourself. Get a demonstration at
your nearest computer store.
Then, draw your own conclusions.

In addition to freeform drawing, you'll
be able to draw precise triangles,
rectangles, boxes, circles and ellipses.
You'll be able to cut, paste, and move
things around. Even enhance graphs,
text, and images from other pro
grams like Lotus 1 -2-3, Wordstar,
and SuperCalc 3.
But don 't stop with painting.
PC Paintbrush also gives you an
electronic type shop to work with.
Several fonts, from Olde English to
Computer. Each in seven styles
(boldface, italics, underline, etc.) and
seven sizes (from 9-point body copy
to 72 -point headlines).

.-;..~ .
u ~rTW/\11£-PUG~1 Siii:iiS

Circle 390 on inquiry card.

INTERNATIONAL MICROCOMPUTER SOFTWARE. INC.
633 Fifth Avenue · San Rafael, CA 94901 • 415/454-7101

RUNS ON

IBM PC/compatibles,
192K RAM, 1 drive,
DOS 2.0 and up.
IBM PCjr, 256K
RAM, 1 drive, DOS
2.0 and up.
MICE:
Summagraphics,
Mouse Systems.
Microsoll.
JOYSTICKS: Any IBM compatible.
COLOR
Amdek, Hercules,
CARDS:
IBM, PCjr., Quadram,
Scion , Tecmar.
MON ITOR: Color or black
and white.
OUTPUT:
Printers: IBM/Epson
graphics, Epson
FX-80 and 100,
MX 80 and 100, IDS
Non-Color, IDS Prism
Color, NEC 8023,
C·ltoh 8510, Okidata
8Xor9X series, Radio
Shack CGP-220,
Ouadram Quadjet,
Trans tar Color,
PrintaColor TC1040,
Diablo C150, Xerox
1770, Tektronix 4695.
Plotter: HP 7475A.
PC Paintbrush is a regislere d trademark al ZSOFT CORP.

C·L·U·B·S & N·E·\V·S·L·E·T·T·E·R·S

e

NEW HORIZONS FOR TS
USERS-T-S Horizons is a
monthly newsletter for
owners of Timex Sinclair
computers. It provides pro
grams. hardware projects.
new-product news. product
reviews. programming
tutorials. and more. An an
nual subscription ( 12 issues)
is $12. $18 in Canada. and
$24 overseas. Write to T-S
Horizons. 2002 Summit St..
Portsmouth. OH 45662.

e

FEEDBACK PRINTED
BIMONTHLY-Entek. an
engineering software and
consulting firm. produces a
bimonthly publication called
Enounce to keep its cus
tomers informed. Enounce ·
covers news briefs. software
updates. new-product infor
mation. and product pre
views. It highlights products
and applications. introduces
Entek staff members. and
prints reader feedback. For
information. contact Vicki
Forbes. Entek Scientific
Corp.. Suite 316. 4480 Lake
Forest Dr .. Cincinnati. OH
45242. (513) 563-7500.

e

CALIFORNIA DREAMING
Anyone interested in the
Glendale/laCrescenta Users
Group for CP/M and Epson
ox,10 owners can write to
G. J Jamriska. 2960 Hawk
ridge Dr .. LaCrescenta. CA
91214.

e

QUINCY USERS MEET
The Great River Microcom
puter Users Group (GRMUG)
meets at 7 p.m. on the first
Sunday of the month at the
Quincy Computer Center in
Quincy. Illinois. to discuss
computers. Special-interest
groups exist for games. ap
plications. and utilities. A
newsletter is produced

periodically. and the club
collects the $12 annual dues
only as they are needed.
For details. contact L.
Moeller. GRMUG. 1226
Daniel Court. Quincy. IL
62301. (217) 223-5891.

e

THE VALUE 0 F EPSON

Va/news. "valuable news" for
Epson computer users. is a
nonprofit monthly publica
tion produced by the Epson
Users of San Francisco
(EUSF). It previews products
and provides in-depth user
notes and tutorials. EUSF.
also nonprofit. meets at 7
p.m. on the first Thursday of
every month in the Fort
Mason Center. Room C-205.
San Francisco. A subscrip
tion ( 12 issues) is included
in the $15 annual member
ship fee. EUSF is an official
Epson America User Group.
For further details. contact
Va/news. Suite 271. 904 Irving
St.. San Francisco. CA
94122.

e

MANY PROS IN NY
Members of the MicroPro
Users Group of New York
(MUGNY) share information
about a variety of MicroPro
products. The largest possi
ble participation is en
couraged. For details. con
tact Jeffry Luria. MUGNY.
140 Riverside Dr.. New York.
NY 10024. (212) 724-5630.

e

ASTRONOMICAL
DISCOUNTS-People in
terested in computers.

astronomy. and science fic
tion are welcome to com
municate with others having
similar interests. The Plu
tonian Society receives dis
counts on astronomical
materials. Contact Kazys
Varnelis Ill. POB 21, Stock
bridge. MA 01262.

e

QUARTERLY QUESTIONS

The Columbia User's Newsletter.
an interactive communica
tions forum produced
quarterly by Sierra Digital
Research. is. designed to
keep owners and users of
Columbia Data Products'
MPC/VP series of personal
computers informed of the
latest news. Comments and
questions from subscribers
are solicited: answers are
printed along with new-prod
uct announcements from
CDP. system operating infor
mation. and short utility pro
grams. Subscription rates
are $5 within the U.S. and
$10 abroad. For information.
contact Sierra Digital
Research Inc.. POB 50089.
Reno. NV 89513 . (702)
323-3856.

e

A DRILL FOR DENTISTS

Focus on Dental Computers is a
monthly newsletter that
features evaluations on at
least two software packages
a month. It provides timely
information to assist dentists
in selecting and optimizing
computer systems. Inter
views with leaders in the
computer field are included.

CWBS & NEWSLETTERS is a forum for letting BYTE readers know what

is happening in the microcomputing communit!J. Emphasis is given to elec
tronic bulletin-board services. club-sponsored classes. community-help projects.
field trips. and other activities outside of routine meetings. Of course. we will
continue to list new clubs. their addresses and contact persons. and other in
formation of interest. To list events on schedule. we must receive !JOUr infor
mation at least four months in advance. Send information to BYTE. Clubs
& Newsletters. POB 372. Hancock. NH 03449.

Other professionals who
may also be interested in
the contents of this newslet
ter include financial manage
ment specialists. physicians.
and computer aficionados.
Subscriptions are $95 a year
for 12 issues. Contact
Snyder Felmeister & Co.. 383
North Kings Highway. Cherry
Hill. NJ 08034.

e ADAM OWNERS CLUB
AND NEWS-Owners of
Coleco's Adam computer
can benefit from the news
letter that is produced once
or twice a season to keep
you up-to-date on the latest
news about the Adam.
Adam's Apple. the sponsor
ing club. provides programs.
tips to improve program
ming. and other highlights
on the computer. Address
all correspondence to
Adam's Apple. 4835 Edsal
Rd .. Cleveland. OH 44124.
e

JOURNAL FOR
GENEALOGlSTS-Micro
ROOTS is a bimonthly
newsletter for all levels of
computerists who are inter
ested in genealogy. It con
tains articles on starting a
search for your family roots.
reviews of genealogical soft
ware and books. activities of
user groups. techniques on
archival research. a query
column. and a calendar of
related events. A subscrip
tion is $24.95 a year. Con
tact Micro-ROOTS. Suite 32.
14208 Weeping Willow Dr..
Wheaton. MD 20906.

e IBM NEWS OF TORON10
The Personal Computer Club
of Toronto is a nonprofit
corporation for business
people. teachers. students.
professionals. hobbyists. and
(continued)
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CLUBS & NEWSLETTERS

anyone else interested in
IBM Personal Computers.
Members of the club pro
duce a newsletter. maintain
a software library. and meet
every month to hear guest
speakers. Almost a dozen
special-interest groups pur
sue their interests. The
membership fee is $30 a
year. For further information.
contact the Personal Com
puter Club of Toronto. POB
266. Station A. Toronto.
Ontario M5W I B2. Canada.

e

LMC's 32-bit MegaMicro provides mainframe
or super-minicomputer performance at prices com
petitive with today's far less powerful 8- and 16-bit
microcomputers. This is made possible by use of
the next generation of logic chips-the National
Semiconductor 16000-series. LMC MegaMicros
incorporate: the NS16032 central processing unit
which has true 32-bit internal logic and internal data
path configured on the IEEE 796 multibus;
demand-paged virtual memory implemented in
hardware; and hardware 64-bit double-precision
floating-point arithmetic.
The LMC MegaMicro is supplied with HCR's
UNITY* which is a full implementation of UNIX**
and includes the Berkeley 4.1 enhancements to
take advantage of demand-paged virtual memory.
Also included are C and FORTRAN. Typical multi
user systems with 33 megs. of fast (30 ms. average
access time) winchester disk storage, a half meg.
of RAM, virtual memory, hardware floating-point
arithmetic, UNIX, C, and FORTRAN 77 are avail
able for $20,000 (and even less with quantity or
OEM discounts).
• l "NITYis a ·1ra<lcmark of Human Computing Reso urces.
.. UN IX is a lh<lcmark ofllcll 1.aboratories.

LMC MegaMicros The LogicalAlternative™

INC
......
ii i

The Logical Microcomputer Company

4200 W. Diversey, Chicago, IL 60639 (312) 282. 9667
0

A member of The Marmon Group of companies
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FOR JOB HEALTH &
SAFETY-Hardware. soft
ware. and procedural
reviews that relate to the oc
cupational health and safety
of people in the industrial
workplace is the focus of
Computers in Safety & Hea/tfi.
You can receive the annual
six issues for $12.50. For
details. contact the pub
lisher. Kenneth Cohen. Con
sulting Health Services. POB
1625. El Cajon. CA 92022.
(619) 579-6233.

e

SUPPORT FROM EPSON
Epson America Inc. provides
user-group support by offer
ing to send the Official
Epson User Group Starter
Kit to Epson groups forming
across the country. The
Starter Kit contains a
booklet with tips about how
to run a successful club and
outlines the services avail
able to recognized Epson
user groups. including
prompt technical support
from Epson and a toll-free
number for EpSource. an
electronic bulletin-board ser
vice. Your club can also
benefit from the 1echni
CALL Library. public-domain
software. discounts. a
speaker's forum. and na
tional user-group con
ferences. Users wishing to
form a group. join the net
work. or receive information
can contact Margaret Johns
or Chuck Champlin. Epson
User Group Support. 2780
LDmita Blvd.. Torrance. CA
90505. (213) 539-9140.

e

TRILINGUAL GREETINGS
The Glob al Computer Club
(GCC) serves users in the
European community by
exchanging information
through Handshake. a bi
monthly journal produced
in English. French. and
German. The £ 12 annual
membership fee entitles you
to receive the journal. which
contains a swap shop. a
contacts column. a com
puter update. information on
postgraduate teaching series.
and a robotics tutor. Contact
Alphonse Boehm. Global
Computer Club. 51 Apple
garth Dr. llford. Essex IG2
7TO . England.

e

FIRST FOR THE 16s
The Micro I 6s Users Group
for Fujitsu owners meets in
the Los Angeles metropoli
tan area to share experi
ences. exchange information.
listen to speakers. and
witness demonstrations. A
newsletter contains meeting
times and locations. minutes
of the last meeting. and the
outline for future ones. For
details. contact William H.
Mestler. 4615 Ellenita Ave..
Tu.rzana. CA 91356. (818)
881-1288.

e

DILIGENT PUBLIC
DOMAIN IN NC-The
Capitol Area CP/M Users
Group (CACP/MUG) main
tains an extensive public
domain software library for
its members. The focus is on
CP/M-80. CP/M-86. and
M PIM II. The group operates
two RBBS/RCPM systems.
and a newsletter is in the
works. Meetings take place
at 7 p.m. on the second
Thursday of every month in
the Dreyfus Auditorium at
Research 1riangle Park.
Raleigh. North Carolina. The
$15 annual membership fee
entitles members to library
access and the RCPM. Inter
ested persons can send a
self-addressed. stamped
envelope to Bill Weinel.
CACP/MUG. I 39 Pineland
Circle. Raleigh. NC 27606. •

THE SHOOP-PROOF DISK.

- - --Vault Corporation, producer of the advanced Prolok
and Telelok security disk technology, introduces filelok:"
the inexpensive, effective means of protecting confidential
data files from unauthorized access and duplication. Now you
can instantly protect all kinds of sensitive information. includ·
ing word processing, spread sheets and graphics. as easily as
saving a file .
filelok data security disks provide file-by-file security
selection. protected back-up copies, optional passwords, and
hard disk compatibility. It works with virtually all PC® I MS
DOS® software. including the popular Lotus® l · 2· 3~ dBase II®
and III;ID and WordStar.® All this comes on a U.S.-made 5'1•·
inch, double side/ double density disk of the highest quality.
With reinforced hub and lifetime warranty. Certified 100%
error-free. The same kind of high performance disks you
require every working day with one important difference
they're protected.
filelok's genius is its simplicity of use coupled with an ex
tremely high level of protection. It looks like an unprotected
disk and works like an unprotected disk. Simply tell the com·
puter which file(s) to protect and on which disk drive they're
located. Instructions can be as simple as B:FL A:(applications
software).
TM

TM

-

\,,....,

I

L

S-- CJ

l'3

filelok eliminates the need for expensive add-on hard·
ware. All the technology is on the disk itself. filelok disks are
marked with unique physical "fingerprints." And no two are
alike. A precise description of the print is encoded on each
disk. Prints and descriptions are compared whenever a pro·
tected file is accessed and an exact match must occur before
any decrypted data is released. Protected back-ups are easily
made. However. to read them the original filelok disk must be
present in the system. Unauthorized copies having a different
or non-existent fingerprint yield only encrypted-and use·
less-data.
for the filelok dealer nearest you.
call 1-800-445·0193.
In California. call 1·800·821·8638.
We're adding dealers as quickly
as possible but if you can't find
one nearby, simply call either
of the numbers above. Or write
Vault Corporation, 2649 Townsgate
Road. Suite 500. Westlake Village. CA
91361. And do it now. Because some
Y~
..
people are more nosy than you think.
CORPORATION

U&lul•r

FILELOH.

DRTR SECURITY. RIGHT OH THE DISH.
Copyright © 1984 Vault Corporation. Filelok. Prolok and Telelok are trademarks of Vault Corporation. PC·DOS is a trademark of International Business
Machines Corporation. MS·DOS is a trademark of Microsoft Corporation. Lotus and 1·2·3 are trademarks of Lotus Development Corporation. dBase II and
III are trademarks of Ashton·Tate. WordStar is a trademark of MicroPro International Corporation. Dealer inquiries welcomed.
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In the 92 seconds it

find any file you need
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Ampex 20 MB hard disk with 25 MB tape backup.
'" PC Megastore is a trademark of Ampex Coqioration. 'IBM-PC is trademark of International Business Machines. !Apple II and Ile are trademarks of Apple Computer.
62
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takes to read this ad,
on our backup streamer.

C) In the 1 hour, 4 minutes other streamers take, you could
call your broker. Linger over coffee. Wade through the Wall Street
Journal () And read this PC Megastore'" ad too. G So take the time.
You'll more than make it up with a PC Megastore hard disk and tape
hooked to your IBM-PC* or compatible, Apple II or Her because all the files
you need-both current and archive-will always be right where you need them.
(L) Just a keystroke away. ()The secret? Only Ampex backs up a 20 MB hard disk
with another 25 megabytes* of addressable storage-a unique, bootable streamer with
cache memory. That not only means you can address a file in 92 seconds, you can
backup files offline just by touching a couple of buttons. E) Without tying up your
computer. () Your time. C) Or a small fortune in floppies. (In fact, our 45 megabytes of
available storage cost about half the price per MB of other hard disks.) So consider
your time, money and convenience. O And ,our quality. The PC Megastore system is
backed by a full year warranty from Ampex, a company known for manufacturing
quality computer peripherals for over 20 years. Q Take a moment Call 800 421-6863,
or 213 640-0150 in California. Or write: Ampex Computer Products Division, 200 N.
Nash St MS M-11, El Segundo, CA 90215. We'll give you a dealer's name so you can buy
a PC Megastore system. G)Then in no time at all,
make up for the 92 seconds you spent reading this ad.

you'llAM PEX
Ampex Corporation • One of The Signal Companies

t

·pc Megastore is upgradeable and comes in four mod els: 20 MB with 25 MB tape, 10 or 20 MB disk, or 25 MB tape.
Circle 24 on inquiry card.
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The Leading Edge··
Personal Color Computer
At only $2.495 standard,
it's the great new color
PC that everybody is just
starting to hear about.

It's fully covered by a full
one-year warranty
backed by a nationwide
network of service
centers. and a lifetime
HELP HOTLINE
800-343 -6857

It's far faster than the
IBM PC (500/o). and more
powerful (256K standard.
expandable to 640K).
Comes with dual 51/4''
disk drives; (also available
IO Megabyte hard disk)
It's compatible with
industry standard soft
ware (like Lotus·· 1-2-3:·
Leading Edge·· Word
Processing. dBase II~
Nutshell:· etc.). and
comes with MS DOS'" and
GW Basic'" to get you up
and running instantly

THI LEADING IDGI PIRSONAL COLOR COMPUTIR, ONLY $2,495. STANDARD WITH COLOR MONITOR,
KEYBOARD, CPU WITH 256K, PARALLIL PORT, SIRIAL PORT AND sonwARI TO GIT YOU RUNNING.
LEADING EDGE PRODUCTS, INC.
LEADING EDGE PC AND SYSTEMS DIVISION. 225 TURNPIKE STREET. CANTON. MA 02021. 800-343-6833. (617) 828-8150
FORTUNE DIVISION. 225 TURNPIKE STREET. CANTON. MA 02021. 800-354-0554, (617) 828-8150
IBM .is a registered trademark of International Business Machines Corporation.
Lotus and 1-2-3 are trademarks of Lotus Development Corporation. dBase II is a registered trademark of Ashton-Tate. Nutshell
is a trademark of Nashoba Systems. Inc. Leading Edge is a trademark of Leading Edge Products. Inc.
Circle 2 26 on inquiry card.
MS DOS and GW Basic are registered trademarks of Microsoft Corporation.

A review of the IBM Personal Compuler Family. 11il. l, No. 2

Proµ:r1·ss . Even for a youngster with
unusual potential, the IBM PC,ir
has made a lot of progress in its
first year.
Consider memory for exam
ple. The IBM PC.ircomes with up
to128KB of internal user memory.
You can also add external memory
expansion units of l28KB each, up
to a total of Sl2KB. That's far more
potential memory than other com
puters of its price rangeand weight
class UO poundsl. *
Increased memory allows you
to take full advantage of the IBM
PC.i7's powerful 16-bit processor.
With up to Sl2KB of available
memory and PCfr's double-sided
diskette drive, you can run thou
sands of best-selling programs
that have been developed for the
IBM PC. If you're a programmer,
the PC,irjoins the other members
of the IBM PC Family as a full
fledged application development
tool.
There is also a variety of
plug-in cartridge programs,
which work faster than diskettes
and don't take up any user mem
ory. Three popular examples
are Lotus 1-2-3 1~ 1 , PC.ir ColorPaint, and Managing Your Money rn
by financial expert Andrew 'fobias.
And every PC,ir comes with cassette
BASIC built into the system board.
PC.irmakes it easy and affordable
to start small and grow at your own

pace. The $599 PC,ir Entry Model. for
example, comes with 6-IKB of mem
ory, runs cartridge programs, and
can easily be expanded into a diskette
model. The PC.ir Enhanced Model at
$999** offers 1281\.B of memory
enough to run many programs from
the IBM PC software library- and a
360KB diskette drive.
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Carlriclge-basecl programs for PC.ir
include /_,olus 1-2-3 1".

No matter which model you
choose, the IBM PC.ii:s U ports for
plug-in options make it easy to add to
your system, from more memory, to a
modem.joysticks IPC.ircan accommo
date twol. color monitor; or other
peripherals.
Kns and colors. The IBM PC.ir now
comes with a new typewriter-style
cordless keyboard that frees you
to work up close or across the
room from the system unit.
While PC.ir can be con
nected to just about any display.
including your TV set, the IBM
PC.ir Color Display offers some
real advantages at a very rea
sonable price.
It has a built-in speakerand
an earphone jack for educa
tional and entertainment pro
grams that feature music and
sound effects. The non-glare
RG B screen gives you better
character definition and clarity
than a color composite monitor:
And since the PCirColor Display
is designed to be placed on top
of the system unit, it's a space
saving addition to your PC.ir
system.
Whatever monitor you
decide to add to your PC.ir sys
tem. there's no extra expense for
an additional interface card.
Ports for both monitors and
serial printers are built in.

•We ight docs nol i nc ludP power pack and
monitor:
** Pri ces shown appl~ al I B\I Product CPnlt>rs.
l.olus 1-2-:l is a lrad1•111ark of l.olus llewlop
me nl Corporation .
Managing Your Mmwy i~ a lrndl'ntark of
MECA.

Fi r,.;m S1ring . It didn't take the IBM
PCJr long to make the team. In its first
year of eligibility. PC.ir was picked by
coach Grant 'foaff to play a key position
for the Baylor University football
team.
Coach 'foaff has a practiced eye
for players with potential. He's coached
the Baylor Bears lo two Southwest
Conference championships. b · n
named Southwest Conference Coach
of the Year five times. and was National
Coach of the Year in 197.1.
The Bears' coaching staff has
used computers to help analyze scout
ing reports and playing patterns of
opposing teams for nearly ten years.
In the beginning. though. there was a
lot of competition
for a lim
ited amount
of computer
time.

Coach 'foaff and his assistant
coaches had to write up all their game
and player information and then have it
keypunched. After that came a wait for
processing time on Baylor University's
mainf ramecomputers. time that had to
be shared with other departments and
the university administration. Analysis
of a game often wasn't available until a
week alter it had been played.
PC.irhelped change all that.
\\i1111i11 g ' li·111lt·11l'i1· ·• Coach 'Ieaff
calls the IB~ r PC.ir ·the ideal football
coaching tool.- With up to .5121\.B of
available memory. ifs powerful
enough lo make his staff i ndependenl
of the University's central computers.
And PC.ir and the PC.ir Color Display
are inexpensive and compact enough
to be used in offensive and defensive
staff meeting rooms.
Using software developed by
Coach 'Ieaff. PCJr enables the Bears·
coaches to enter information as they
view game film of an opposing team
and to see results immediately. When
play-by-play statistics of several games
are compiled and analyzed on PC.ir.
the coaches are able to identify tenden
cies of a team in given situations.
They're then able to adjust their own
game plan accordingly.
\\ hen Baylor plays new oppo
nents. for instance. the two
teams exchange fi lrns of past
games. PC.iris used to analyze varia
bles such as down. distanc<'. and type
of play. Tlw Baylor coaches Pnler the
game with n 111ch the sarne IPvel of
knowledge as if Lh ~ ·c1 played
the new team for years.
Tll<• IBM PC.ir lwlps out
with other coaching duties as
well. 'li·arn statistics. infor
mation about possiblP re
cruits. and mmwrous

business and financial chores are all
part of its workload.
Other coaches around the coun
try had a chance to see the benefits of
computerized coaching techniques
this summer when members of the
Baylor coaching staff demonstrated
their programs at the nationwide foot
ball and basketball clinics sponsored
by The Coaches. Inc.
Coach 'foaff points out that a PC.ir
could make the difference between
winning and losing to teams-small
high schools. for example-with a lim
ited budget and coaching staff. Using
the PCjr. he says. '"is like adding two or
three men to the staff."
Not bad for a 11 l-pound. first-year
player:

Mu xi 11111111 1•t·u ri t ) · Some informa
tion belongs under lock and key. But
the rapid growth of personal comput
ing and computer networks makes it
increasingly difficult to keep it there.
Data Encoder software from IBM
can help ensure that sensitive infor
mation- personnel and payroll re
cords. for instance- is available only
to those with a need to know. It uses the
Data Encryption Algorithm developed
by IBri l -a nd adopted as a U.S. Gov
ernment Standard- to encode and de
code IBM Personal Computer data
files and programs.
YOu don·l have lo be a master
cryptographer lo use
Data Encoder. For
Ill mb 1· of the IBM
Personal Computer Fam
ily with 1921\.B of mem
ory. there's a full screen
interface with menus and
help screens. Systems
with 1281\.B use easy

PC)r is a team µlayer for

Coach Gratll 1caff.

DOS-like commands. You designate
The vu·w from the lop. It's worth
the key that triggers encoding and
noting that programs developed with
decoding procedures.
the help of ADMS can run under 'fop
Files protected by Data Encoder
View, IBM's new multitasking operat
can stil I be sent through IBM Personal
ing environment.
Communications Manager or any
'fopView's multitasking capabili
other communications program with
ties allow you to work quickly and
a text transparency feature. Without
efficiently with a wide range of appli
Data Encoder software and the proper
cation programs. You can switch rap
security key, however: the information
idly from one program lo another
remains unintelligible.
without reloading diskettes and can
So much for prying eyes.
copy in formation fromoneapplication
In the dl'm: While some people are
to another: Sales figures from a
determined to keep things confiden
spreadsheet program and a docu
tial, others want nothing less than
ment from a word processing pro
perfect clarity. The fol
gram, for example, can be used
lowing new mem
concurrently to produce a sales
bers of IBM's
report combining financial
growing fam
information and text.
ily of pro
0..
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gram m 1 n g
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The IBM Profes
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vices such as
sional Debug Facility can
·.~g~··
a mouse. All
,,
~ ....,..,
f
help make short work of
are
ea
~
lures that enable
improving your assembler
you to work easily with
language programs. It in
a variety of applications.
cludes a Resident Debug 'fool
for full function, full screen in
Data Encoder software fmm IBM.
teractive debugging, a Disk Re
pair Program, and a Non-maskable
There's also an IBM 'lbpView
Interrupt card for access to a system
Programmer's 'foolkit available that
that's locked because of program
contains the routines, utilities, and
error.
systems related information neces
The IBM Personal Computer Ap
sary to develop applications that run
plication Display Management System
under 'fop View.
(ADMSl simplifies creation of clear:
informative screens for application
programs. Since screen development
is one of the most time-consuming
programming tasks, ADMS can help
dramatically increase your applica
tion development efficiency and pro
ductivity.
ADMS consists of two parts. The
l\'lt>1lit'val a1h1·11t11rn;. The ideal game
Application Display Designer is a
is easier to define than to find: it
screen building program that signif i
should be entertaining arul enlighten·
cantly reduces the program coding
ing. There are new programs from
required for an application. The Ap
IBM that manage wonderfully to be
plication Display Manager is a run
both.
time program that interprets the
King's Quest from IBM. for ex
screen design code.
ample. is chiefly for fun but does im
Screens defined with ADMS re
part a few important lessons. The hero
main independent of the application
of this colorf u I three-di men
program, so they can be modified or
sional adventure game. the valiant Sir
redefined without affecting the logic of
Grahame, is sent by the King of Daventhe application.
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try to search the countryside for three
magical items that will prevent the

King's ()uest software from/BM.
kingdom's collapse. Along the way. he
encounters dangerous creatures,
makes new friends, and avoids-or
tries lo avoid-treacherous terrain.
King·s Quest is unusually enjoy
able because you interactively control
Sir Grahame's wanderings. helping
him duck. jump, or swim his way
through the quest. Many tasks can be
solved in different ways, and more
creative solutions are awarded higher
scores.
Hence also the educational value.
Cleverness and imagination are re
warded. And a few valuable practical
lessons are reinforced along the way.
Looking. for instance. before one leaps
into alligator-filled moats and deep.
dark holes.
King's Quest runs on the IBM
PC.ir and makes good use of some
special PC.ir capabilities. Sir Gra
hame's movements. for example, are
unusually smooth and realistic be·
cause multiple video buffers in main
memory are used instead of a single
chip to create the animation effects.
PC.ir's three voice sound creates an
impressive variety of sound effects.
such as a fanfare of horns when the
castle dooropens. And PC.i1's ability to
produce 16 colors lends a touch of
realism to an imaginary kingdom.
~l o d 1• rn rnm·l1i11 1•:-:. But can a pro
gram with more serious didactic in
tent be as enticing as Sir Grnhame's
rough and tumble lessons'( Yes. if it's
Rocky's Bools 1". winner of Learning
magazine's Software of the Year award
and of high praise from The New l<irk

Times.
In fact. Rocky's Boots from IBM
is also a quest for creative solutions to
a series of different games. Along the
way. both children and adults can
learn the basics of electronic circuitry
and of the Boolean logic that drives
computer operations.

Lest that sound too intimidating,
remember that the learning is a by
product of games in which you build
various simulated machines on your
display screen. Early sections of
Rocky's Boots guide you through basic
instructions about building and acti
vating simple electronic devices.
fou're also introduced to the vari
ous "spare parts" and "tools" -such
as clackers, boppers, alligators. and
alligator detectors- that may come in
handy. Later in the program there are
more challenging games to play using
the machines you've built.
All in all. Rocky's Boots is as
thoroughly engrossing as King·s
Quest. And on one point at least. it's
easie1: Sir Grahame has to make '
without an alligator detectm:
Cl11·i1"lmas cl1cc1: Rocky's Boot:
and King's Quest are part of a
special Christmas collection of
entertainment and educa
tional software from IBM.
Some others in the Christn ___
collection comef rom thesameseriesof
IBM learning games as Rocky's Boots.
They include Bumble Games"'. Bum
ble Plot'". Gertrud • Puzzles ..11• Ger
trude's ec r et "'. and Juggles'
Butterfly "'. See your authorized IBM
Personal Computer deale1: ll3M Soft
ware deale1: or IBM Product Center
for complete details.
The LPar11i11g Co111part\l'l'Sl'l'Vl'S all r·ighls i11
the .Juggles_ Bu111ble_ (,p1·tnrd1•. a11d Ho!'k)
charal'lers a11d their 11a111es as a tradP111tll'k
a11d u11dpr !'op~right law.
Bu111bleGa111es. Bu111ble l'lol. <;1·rtrnd1;s l'uz
zl1•s. 1;1·1·trud1;s Secrels. Juggles· llutter·fl~·.
Htl(·ky·s Boots. a11d Tlw L1•ar11i11g C11111pa11y
an• ln11IP111arks of Tiu• Learni11g Cor11pa11).

mation and Statistical 'Iech
niques. The Engineering an.cl
Scieniific directory includes
program descriptions, mini
mum configuration require
ments, initial availability
dates, and vendor information.
If your department or la
boratory is suffering a back
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Oireclory of engineering an.cl
scientific programs for IBM
Person.al Computers.
work, one of these programs
in original form or with a little
modification -may be the
answei:
For information about
where to get the IBM Engineer
ing an.cl Scienltfic di rectory. see
the box at the end of this issue
of Read Only.
•[Bi\] has 11ol evaluated lhese pro

gra111s a11d 111akes 110 co111111e11t. war
ra11ly. or guara11lee as lo tlll'ir
fu11ctio11s. quality. or perfon11a11CP.

F111l IJi1"0clos11re. If business applica
tions or entertainment programs
aren't what you're afte1: there's a new
software listing available from IBM,
one with a long title but a specific
purpose: the directory of Engineering

and Scien.ltj'ic Programs for IBM J>er
srlflal Computers Available fm111 Non.
IBM Sources.*
It lists programs in a wide variety
of engineering/scientific categories,
from Computer Graphics to Lab Auto

Livin!! Oangt•r ousl)' Diskettes lead
dange7'ous lives. When they're not be
ing folded, stapled, or otherwise ren
dered unfit for service, you might
think they could at least spend a quiet
evening in front of the TV set.
But no. Danger lurks there, too.
A11 color TV sets and many color mon i
tors have a degaussing coi I around the
face of the tube that demagnetizes the
shadow mask inside the tube when the
set is turned on.
If you keep your diskettes any
where near (within a foot or so) the
front of your color monitor or TV set,
they may be exposed to a large shot of
AC magnetic field every time you turn
on the powe1: This could have a fatal
and irreversible effect upon the data
stored on the diskettes.
Donl degauss your diskettes.

0000 000000 0
JOBI 0

Cll~TOJ!I

IBM CHEDIT CAHD
The new IBM Credit Card gives you a
convenient way to get started in per
sonal computing or to add hardware
and software to your IBM Personal
Computer system. It's available with
any purchase of $:~1 )(I or more. )'0u can
apply for the card and make a pur
chase with it on the same day. See your
IBM Product Center or participating
authorized IBM Personal Computer
dealer for details.
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LISPCRAFT
Reviewed by Jerry Smith

A

variety of software products available recently make
use of programming techniques that originated in the
field of artificial intelligence (Al). Examples are database
systems that can process simple English queries and packc
ages for solving systems of equations. These products are
indicative of an increasing acceptance of the develop
ments in Al. As a result. we may expect an increased in
terest in the tools and techniques of this discipline. One
of the oldest tools used by Al researchers is LISP. a list
processing language. Several LISP interpreters are avail
able for microcomputers.
LISP as a programming language is quite different from
sequentially rigid. procedural languages. such as PL/I and
FORTRAN. With these procedural languages you are
always aware of and confronted with the computer's basic
architecture. much like programming in assembly lan
guage. LISP. on the other hand. provides you with a
ILLUSTRATED BY ALEXIS GRACE

the list. which becomes the
programmer's basic build
. ing block. In writing a text
for such a language. it
would be easy to introduce
LISP via a comparison with
the more primitive lan
guages already mentioned.
Fortunately, Robert Wilen
sky in LISPcraft avoids this
approach from the very
beginning. rarely making
comparisons with other lan
guages.
Wilensky begins with a
discussion of the basic ex
pressions in LISP in terms
of arguments and common
ly used functions. He uses
this opportunity to acquaint
the reader with LISP's ap
proach to expression eval
uation. While the author
appropriately avoids com
parison of LISP to other
languages. he seems aware
of the likelihood that the
reader will make such an
association.
The evaluative. functional
nature of LISP is very con
ducive to interactive programming. Wilensk y uses this
feature of LISP to its full potential by illustrating each new
feature of LISP with a sample interaction. The reader is
thus an active participant in spirit. if not in fact. While
reading the text I was logged on to my computer. actively
following the examples. In addition to the immediate feed
back you get. this encourages the noting and document
ing of differences between your version of LISP and that
used by the author.
With LISP there is no accepted language standard. The
dialect of LISP used in this text is FranzLISP. Lack of a stan
dard for a language often makes choosing and reading
a text a less than pleasant experience. (I have found this
to be the case with several Pascal texts.) Wilensky de-em
phasizes this in two ways. First. he concentrates on the
basics. Only after developing the central idea of a feature
(continued)
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CET SERIOUS. STOP PAY ING HICH PRICES NOW!
THOUSANDS OF AVAILABLE ITEMS. CAU.. FOR COMPLETE PRICING.

SYSTEMS
DIMPC

256K. Two 360KB Disk~. Color
Graphics/Monochrome Graphics board,
Parallel Printer Port. Monochrome Display
(Amber / Gteen). DOS 2 .I.
UST PllCE $2950.00 - ONLY $2095.00
CAil. FOR otHl!R BUNDLED SYS11!MS
SOPEil XT . . .. . . .. . .. .. .. . .. $2795.00

IBM SOFTWARE
WttJS 1·2-3 ... . .............. $299.00
WttJS Svmphony . ... .. . .. . . . . . 449.99
MIOOPIO Wordslar .... . ... . .. 249.00
ASCII Eq.... For IBM .......... 125.00
Wordslar Professional .... .. ...... 359.00
Infoslar. . . ................ . . . . . 249.00
Mullimale .. . .......... ... ..... 269.00
MICJlOSOPT Word . . .......... .. 229.00
Word W/Mouse . .. .... .. .... . .. 279.00
Mulliplan ................ . .... . 139.00
Project ... . ................. . .. 159.00
ASHl'ON TAIE Friday ..... . ..... 179.00
dBASEil .... .. . ............... 280.00
dBASE ill ...................... 359.00
Framework . . .................. 389.00
LIFE1lW! SOFIWAIU! Volkswriter .. 119
Votk.swriter Deluxe ... .. . . ... . .. . 169.00
FO.I • Gl!lil!R Quickcode . . ..... 139.00
dUlil .. . ... . .. . ................ . 59.00
dGraph ....... . ............ . .. 149.00
MICJlOJtM RbaseAOOO ......... 295.00
PFS Write ........ .. ....... .. .... 89.00
Rle . . . ... . . ...... . ............ . 89.00
Reporl ............ . ...... .. . . .. 89.00
Proof . ............ .. .... - ...... 79.00
Access ............ . ........ . ... 79.00
l!NERGllAPllICS ............ . .. 269.00
NORl'ON t1IWTil!S ............. 59.00

IBM HARDWARE
AST 5:x Pack Plus 64K .. .. .. .... . 259.00
MegaP!us II ............... ... . . 259.00
PC Nel 1 Starter Kit ............ . . 630.00
QUADIAM Quadboard 0-K. .. .. . . 219.00
Quadcolor I or Microfazer 64K . ... 205.00
Quadlink .. ..... ... ... .. . ... . . . 479.00

MICJlOSCll!NCE
IOM8 W111Chesler .. .. . ... .. .. ... 859.00
HERCUlES Mono Graphics ....... 329.00
Color Card .. . ..... . .. .. ........ 199.00
PIJINIJIONICS Colorplus ........ 389.00
SlB Rio plus 64K . .... .... . . . ... 249.00
Super Rio . .................... . 259.00
Graphix +II NEW ...... • •• • ... .. . 309.00
l1!AC 558 ............ .. ....... 135.00
55F ......... . .......... .. .... . 180.00
TANDONTM100·2 ...... . . .. .. . . 179.00
TAU.GJASS

12M8 Exlemal W/Tape . .. ..... . 2799.00
RAM 64K upgrade .. ............. 35.00
MOUSB SYS11!MS Optical Mouse . . . 189
A1SO - .ICOMP, PBSYST. ORCHID,
TITAN AND OI1IERS

PRINI!RS lEnER QUAUIY
BROnlElt HR-15 .............. . 375.00

HR-25 . . .. . ........... .. .. . . .. 629.00
HR-35 ............ ... .. . .. ... .859.00
JIJKI 6100 . .. ........ .. ........ 429.00
NEC 2030 . . .. .. . .. .. .. . ..... .. 659.00
2050 ............... . ......... 799.00
3530 .... . ..... - .. .. .. - .. .. . 1229.00
3550 . .. .. .. .. .. .. .. . .. .. . .. 1539.00

PRINI!RS DOT MATRIX
STJIJI MICRONICS Gemini !OX . . . 259.00
Gemini 15X . .. .... ... .... ...... 389.00
BPSON RX- 80 FIT ...... .. . . .... 329.00
FX·80 ... . .... ...... . . . .. ..... . 359.00
FX-100 ........... ... .. .... .... 669.00
OlaDATA 92A ....... .. ... .. ... 389.00
93A ......................... . 649.00
84A . .... .. . ... .. . .. ... . . . ... . 949.00
PANASONIC 1091 . .. .. •..•. . . . .. CAil.
TOSBIBA 1350-P . . . . . . . . . . . . . 1~.00
BPSON LOlSOO . . . . . . .. .. . . .. 1299.00

MONl1'0RS
AMDl!K 300 ................ . . . 129.00
300A .... ...... . .... .. .. .. . ... 145.00

310A ... ...... . . .. ..... . . . .. . . 169.00
Color!+ ................... . ... 269.00
Color U..... . . . . . .............. 459.00
TA.IAN Composite Amber . . : ... . 119.00
121/122 .. . . . ... . ...... . ..... . 149.00
420 CRG8) ...... .. . .. ......... . 439.00
415 CRG8) . .. . . .. ...... ... . . .. . 489.00
PttINCETON GllAPllICS HX-12 . . . 469.00
SR-12 ................... . .. .. . 849.00
MAX-12 . . ... . . . ............... 189.00
Zl!NJI1I ZVM -122 Amber . . .... .. . 95.00
ZVM-123 Green . ..... ... . .. . ... . 95.00
NEC 1201 Hi Res Green . . .. . ... . 139.00
1205 Hi Res Amber ... .. . .. ..... 139.00
1206 Green ....... .. . .... . .... .. 99.00
JC1216 Color. . ........ . ....... . 359.00

MODEMS
HAYBS 1200 ............. . ... .. 469.00
12008 ............. . ....... . .. 389.00
300 ......................... . 199.00
Micromodem / /e ...... . . . . . . . . . 219.00
ANCHOR Mark X ..... .. ...... .. 109.00
Mark XIl ....... .. ... ....... ... . 259.00
Voiksmodem ....... .. .. ... ..... 59.00
NOVATION Smart Cal Plus .. . . . . .. CAil.
Access 1-2-3 .. .. .. ........... .. 419.00
Apple Cal Il . . . . .. .. . .. . .... ... . 239.00
) -Cal .. ....... .. ..... ... . .. ..... 99.00
U.S. ROBOTICS PC Modem ... . . . 365.00
Password ............. .. . .. . .. . 349.00
PROMETHEUS Promodem 1200 .. 329.00

APP1E PRODUCIS
MICRO SCI A2 drives ......... .. 179.00
IUINA EI.IIE I. ..... .. .... . .. . .. 219.00
l1!AC drive ..... .. ........ . .... 189.00
APPU! Compatible drive .. ... ... . 169.00
WBSPER lnlerface .. ... .. . . .. .. . . 69.00
llUFPERJ!D 16K ...... .. ....... . 139.00
SYSTEMSAVBR Fan .. . ....... .. . 69.00
MICROSOPT Premium /le ... .. . . 279.00
Softranl CPIM ...... . ...... . ... . 29.00
Muiliplan .... . ...... . .. .. . . .... 129.00
MllC Multiplan (Maclnlosh) ..... . 129.00
Basic (Maclnlosh) .. .... . .. . .... . 109.00
APRICORN Serial Card ... . . .. .... 69.00
Card .. .... .. .. ..... . .... .. 59.00
ASCII Express Professional . . . . .... 89.00
MADl1. SI S ..... .... . . . ..... .. 19.00
DI S .... .. ......... .... .. . .... . 27.00
!:OAIA Touch Tablel . . .. . .. . . . . .. 79.00
HAYBS Mach ill JoyStick .. . .. . ... . 39.00
TllUNDl!llCUlCK . .. . . .......... 119.00
MOCJaNGllOARD .. ... .......... CAil.
APPU!MOUSE U .............. . 129.00
VIDB.I Ull!aterm ... ... . .... . . .. . 179.00
80 COUJMN/ 64K !nleiface I le only 99.00
80 COUJMN Card ll + only .. .. .... 59.00
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does he pay particular attention to the specifics of
FranzLISP. This approach is beneficial to users and non
users of this LISP dialect. Second. for the benefit of
FranzLISP users. the author provides in later chapters
specifics of and enhancements due to this dialect. By this
time. users of other dialects are not distracted and
FranzLISP users obtain useful information. This approach
also facilitates the use of the text as a reference manual.
There are two cases in which the nonstandard nature
of LISP is readily apparent-debugging and error handling.
These are concerns with any book about a programming
language. Wilensky handles them in separate chapters. He
has divided his material into relatively small. focused
chapters and follows each chapter with concise summaries
and exercises.
I remember first studying LISP and being somewhat con
fused over the different types of functions available. This
is a critical issue because functions and function calls are
central to LISP. I find that this text almost anticipates such
confusion and builds upon each discussion of function
type in a straightforward, comparative way. Wilensky con
centrates on lambda functions first. After the reader is
comfortable with these functions. which always lead to
evaluation of arguments. the author introduces other
types. such as 11lambda functions. which do not cause eval
uation of arguments. Additionally, he explains functions
with respect to EXPRs. FEXPRs. and LEXPRs. The discus
sion here is excellent.
Another aspect of LISP for which a clear understanding
is critical is variable scoping. LISP uses what are essen
tially global and local variables. Variables that are not
passed as arguments. but that exist outside of and are
referenced by functions. may have their values change.
These are called free variables. Since LISP programs ex
ecute interpretively. potentially calling any LISP function
already defined. it is impossible to determine the limits
or ramifications of free variable referencing until execuc
tion time. This is frequently termed dynamic scoping. as
op.posed to lexical scoping in languages such as PLIL in
which you can determine a variable's scope by context.
A final aspect of LISP that is critical in any text is LISP
internals. Wilensky discusses the binary-tree approach
used by LISP for storing lists and the way in which LISP
manages its symbol table.
Another aspect of LISP that the author covers nicely is
recursion. the process whereby a function calls itself. The
discussion is complete and supplemented with diagrams.
important for users who are accustomed to languages that
do not let you use recursion. Wilensky also covers itera
tion. for those who prefer this approach to recursion. He
gives examples contrasting these totally different ap
proaches to implementing repetition in a program with
consideration for the advantages of each approach. Con
ditional testing and logical operators are handled in an
early chapter. with these features being used frequently
in subsequent examples.
Although the chapter on reading and printing is essen
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tially complete. I would have appreciated more examples.
However. I also recognize that input/output is implemen
tation-specific.
Earlier I mentioned the possibility that programmers
new to LISP could be adversely affected by prior knowl
edge of dissimilar languages. A tendency to structure LISP
programs like those written in other languages is harmful
to the extent that you may not make the most of those
features inherent in LISP. Wilensky addresses this issue
with two chapters on LISP applications. This gives' the
reader/programmer a flavor for LISP and the power in
herent in its list-processing approach.
LISPcraft addresses the critical issues well. as should any
text. However. it is the organization and method of presen
tation that makes it such a good text and reference.

jerry Smith (1500 l..JAyton l..JAne. Signal Mountain. TN 37377) is
an assistant professor of computer science at the Universit!} of Tennessee
Chattanooga with research interests in database and knowledge-based
S!Jstems.
TALKING COMPUTERS AND TELECOMMUNICATIONS

Reviewed by Michael O'Neill

T
Computers and Telecommunications

he title of this book and the description on the dust
jacket are misleading. I got the impression that Talking
might be an introductory
survey of the whole range of computer applications in tele
communications and was concerned with the social forces
that formed this technology, as well as the technology
itself. In fact. Talking Computers is not a survey. does not
cover a wide range of topics. and is not especially con
cerned with the origins of the technology it does deal with.
The book is actually a discussion of the technical aspects
of two specific topics. The first part of the book deals with
design considerations for equipment to automatically dial
and answer telephones. This section details the various
control signals used by the phone system and describes
what sort of circuitry is needed for recognition and genera
tion of those signals.
The second part describes some of the equipment avail
able for the computer-controlled electronic generation of
speech. The author treats. in great detail. Moser encoding
(used by National Semiconductor) and linear predictive
coding (used by lexas Instruments). He also includes
material on the production and characteristics of natural
speech and a chapter on the digitization of speech wave
forms. A final chapter gives an introduction to and evalua
tion of work in automatic speech recognition. Except in
sofar as telephone-quality speech reproduction is con
sidered a standard for speech generation. there is no con
nection between the two parts of this book.
This is not a how-to book; it is a how-to-go-about-it book.
You will not find fully elaborated designs here. Instead.
the author provides general guidelines and presumes that
(continued)

BVAD Offers Grownup Solutlons
To Your Coprocesslng Needs
DS2: The 082 is our popular performer. It con
tains a ZBOB processor, 64K bytes of RAM and a
8250 UART, addressable by the IBM as either
COM1 or COM2. With each 082, BYAO provides a
licensed copy of Digital Research lnc .'s CP /M®
80 Version 2.2 operating system. The package
also includes all BYAD's software utilities which
expand the base capabilities of CP /M, allowing
the 082 to interface to other CP/M systE ms.
.'
BYWAY 100: The BYWAY 100 Coprocessor
may function as a programmable front end com
munications controller. It is equipped with a ZBOB
processor, 64K bytes of RAM and an 8250 UART.
The UART is only addressable from the BYWAY
100's ZBOB, thus freeing up the IBM PC for pro
cessing other tasks simultaneously, BYAD pro
vides its utilities and CP /M-80 as a development
environment. Additional support software is
available.
BYWAY 200: BYAD offers its newest product,
the BYWAY 200 Coprocessor, as the ultimate front
end communications controller for the OEM and
end user. The BYWAY 200 contains a ZBOB pro
cessor, 64K bytes of triported DRAM, a 4-channel
OMA controller, 2 high speed serial ports and 3
sockets for EEPROM, EPROM, BK by 8 I RAM, and
PROM. It can be programmed to support all
asynchronous, synchronous and data link
protocols.
Multi-User Capability: BYAD's product fam
ily now allows you to convert your IBM PC into a
multi-terminal, multi-user system. This capability
can be accomplished by "stacking" multiple
BYAD systems into a single PC. Each system runs
a copy of the MT86/80™ software, using a low cost
asynchronous CRT.
We are sure you'll agree with us that
BYAD offers the IBM PC user mature,
. sophisticated coprocessor capabilities.

111•~A"'-

111Dilt.I
BYAD Inc.

BYAD Inc.
95 West Algonquin Road
Arlington Heights, Illinois 60005

(312) 228-3400
(DEALER INQUIRIES WELCOME)

CP/M is a reg istered lrademark of Digital Research.
IBM is a registered trademark of International Business Machine Corporation.
MT86/80 is a trademark of Brainchild Computer Works. Inc.
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64K 5100 STATIC RAM
$179~R

BOOK REVIEWS

NEW!
LOW POWER!
150 NS ADD $10
BLANK PC BOARD
WITH DOCUMENTATION

""-----'$=55......__

• U1e1 new 2K x 8 (TMM 2016 or HM 6116) RAMs.
* ~~~~es:~~~.orls IEEE 696 24 BIT Exlended

FULL SOCKET SET

• 64K draws only approximately 500 MA.

$14.50

•

FULLY SUPPORTS THE
NEW IEEE 696 S100
STANDARD

•

(AS PROPOSED)

•

FOR

56K

PRICE CUT!

__.FEATURES:

SUPPORT ICs + CAPS
$17.50

mMNio~:~: 1!~~ :~·1~ia~dS. vg~~g'~R ~~~e~
~~~~~:::L~~AAT~~~~) (BOTH LOWER 32K

AND ENTIRE BOARD).
• 2716 EPROMa may belnatalledln any of top48K.
8

0

~~ydf:a~~=dtofo :r~~~~o :in~~~.Al~ :i~~1::':.~
~~:k ~~':,'tlr~~e~~~:~cta with yoursyatem monitor,

KIT $165

* :~r~~~':::-a~":,~'.:li!\e~st~l~~~~~~~a~dAM and

ASSEMBLED AND
TESTED ADD S50

• BOARD may be partially populaled aa 56K.

~1--~~~~~~~~~~~~~~~~~~~~~~---1

:fl 256K S-100 SOLID STATE DISK SIMULATOR!

:::> WE CALL THIS BOARD THE "LIGHT -SPEED· 100" BECAUSE IT OFFERS
0 AN ASTOUNDING INCREASE IN YOUR COMPUTER'S PERFORMANCE
~ WHEN COMPARED TO A MECHANICAL FLOPPY DISK DRIVE.

z
0..

:::>
>

• Uses new Intel 8203-1 LSI Memory
Controller.

8~·~fJJif!~
w

w

...a:

FEATURES:
• 256K on board, using + 5V 64K
DRAMS.

PRICE CUTI

0

~fJ~iiiii;I

~·H+l~...,.,f'..I
H!i~:H-H+li.O!J

j

• Requires only

4 Dip Switch
Seleclable 1/0 Ports.
• Runs on 8080 or ZBO 5100 machines.

'*

~J'g!~h:rLI~~l~OM~~~ri,s~~"L?n~ r~~lld

State Disk Storage.

• Provisions tor Batlery back-up.
.• Sotlware to mate the LS-100 to your

CP/M• 2.2 DOS Is supplied.

BLANK PCB
(WITH CP/M• 2.2
PATCHES AND INSTALL
PROGRAM ON DISKETTE)

• The LS-100 provides an increase In
speed of up to 7 to 10 limes on Disk
Intensive Software.
• Compare our price! You could pay
up 10 3 times as much for similar
boards.

s5995

~
::::;

(8203-1 INTEL $29.95)

#LS-100
(FULL 256K KIT)
~p--~~~~~~~~~~~~~~~~~~~~~~-.

~

THE NEW ZRT-80

~

CRT TERMINAL BOARD!

:::>

A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN
ASCII KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TO MAKE A
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR
WITH A MODEM FOR USE WITH ANY OF THE PHONE-LINE COMPUTER
SERVICES.

0
LL

O
~

a:
W

FEATURES:
• Uses a Z80A and 6845 CRT

t-

Controller tor powerful video

capabilities.

W

J:
Q

t-

U
UJ

• RS232 al 16 BAUD Rates from 75
to 19,200.
• 24 x 80 standard lormal (60 Hz).
Optional formats from 24 x 80
(50 Hz) to 64 lines x 96 characters
(60 Hz).
* Higher density formats require up to

*

~

•

Cl)

•

iil

~:sd~l.~~~N~K8~:o6~lt~A:.~~
Gen. and USART combo IC.

3 Terminal Emulation Modes which
are Olp Switch selectable. These

UJ

Include the LSl-ADMJA, the Heath
H-19, and the Beehive.

..J

<
Cl)

j

Composite or SpUt Video.

•

BLANK PCB WITH 2716
CHAR. ROM, 2732 MON. ROM

: ~~~is~1~~~~00~~~!~11~t~~ync.

s599s

CZ: • Small Size: 6.5 x 9 Inches.

*

Upper & lower case wllh descenders.
7 x 9 Character Matrix.
• Requires Par. ASCII keyboard.

*

WITH 8 IN.
SOURCE DISK!
(CP/M COMPATIBLE)

SOURCE DISKETTE • ADD $10
SET OF 2 CRYSTALS· ADD $7.50

$12995

# ZRT·BO

(COMPLETE KIT,
2K VIDEO RAM)

Digital Research Computers
P .O . BOX 461565 • GARLAND, TEXAS 75046 • (214) 225-2309

you have enough knowledge of hardware and software
to choose the method best suited to your needs. Kuecken
includes a number of circuit diagrams and BASIC com
puter programs. but these are used more to illustrate prin
ciples than to exemplify practical systems.
The author has evidently had extensive experience
designing the types of systems he discusses. He offers
much practical advice about such matters as how well you
can expect real telephone signals to conform to published
standards and how well you can expect speech-synthesis
systems to perform.
A minor problem with this book is the author's tendency
to include more information than is really necessary. This
is particularly noticeable in his discussion of the Texas In·
struments speech-synthesis chip; he gives a more exten
sive presentation of the internal workings of this chip than
is really needed to apply it. and the applications informa
tion gets buried in all this detail. In the chapters on sound
and speech and their generation. the author lets his in
terest in music carry him away. He includes a good deal
of information that is not relevant to the subject of speech
generation. Although I share Kuecken's interest in music
and I think that his use of a musical perspective is a good
way to introduce the subject of sound. his inclusion of ir
relevant and speculative material will confuse many
readers. (One practice of the author's that I would be glad
to see used elsewhere is his inclusion of musical-note
equivalents of frequencies. These help to clarify the rela
tions between various frequencies.)
I have noticed two errors of fact in Talking Computers. The
first one occurs when the author describes the produc
tion of musical waveforms using the Fourier transform. i.e..
by adding together sine waves of various frequencies. So
far. so good. He then claims. incorrectly. that this is similar
to the operation of a Moog synthesizer. (The Moog ma
chine works by filtering a complex waveform; see refer
ence I.) That error is not especially important. The second
error is. Kuecken claims that the fast Fourier transform re
quires about 2N operations; it actually requires a number
of multiplications proportional to NlogN (N is the length
of the sequence to be transformed; see reference 2). This
may be a typographical error; still. the text is wrong.
Kuecken has written an eminently readable book. Those
who are interested in the topics covered by Talking Com
puters and Telecommunications should find it useful. I hope that
the misleading dust-jacket copy does not prevent it from
reaching its proper audience.
REFERENCES
I. Moog. R. A. ''A Brief Introduction to Electronic Music Syn·
thesizers." BYTE. December 1982. page 278.
2. Brigham. E. 0. The Fast Fourier Transform. Englewood Cliffs. NI:
Prentice-Hall. 1974. page 8.

TERMS: Add $3.00 postage. We pay balance. Orders under
$15 add 751J: han~ling. No C.O.D. We accept Visa and Master
Card. Texas Res. add 6-1/8% Tax. Foreign orders (e xcept
Canada) add 20% P & H. Orders over $50 add 851J: for insurance.

Michael O'Neill (2227 Dwight Way #4. Berkeley. CA 94704) has
been a programmer for 20 years.
(continued)
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The only Modula-2 native code compiler

for 8086/8088-based 1nachines
and VAX® syste1ns.
All the strengths of Pascal, plus
improvements in every respect.

Profossional support from the
pt.·o,,lc wlu~>wrote I,OGITECH
Modula -2 is Niklau·s Wirth's second MO) LA- -.
generation programming solution. All
the best features of his Pascal language
plus major features for true modularity,
support for multi-tasking, type check
ing between program modules, syntax
improvements, and features for in
creased portability (to name just a fewl.

A complete program development
svstem.
LOGITECH MODULA-2 includes a com
plete implementation of Wirth's design,
plus 8086 large model support and ad
ditional LOGITECH modules (including
display handling and dynamic string
handlingl.
A complement of powerful debug
ging tools-including compile-time er
ror checks and symbolic debugging-is
included.

LOGITECH's Modula-2 is a professional
development tool, backed by the most
professional support available for Mod
ula users.

LOGITECI l's complete Modula
t'amilv:
• MODULA-2/86 ™ native code 8086/
8088 compiler
• MODULA-2/VMS'M VAX-resident
compiler
• MODULA-2/VX86 ™ VAX to 8086/8088
cross compiler

Don't start anoihcr project
without considering
LOGITECH MOllUl . A-2.
Trademarks : M00UlA ·2/ 86. MODUL A-21VX86. M00 UlA ·2/VMS-LO GITE CH . Inc
Registered 1Udemarks: VAX - Digi t al Eau1nment Cornor .11ion
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• 'fo order, or for more information, .• f.
I················••
call or write:
•
•
•

•
•
•
•

Chris Cale, 805 Veterans Blvd .
Redwo~d.Cit:'· ~A .:3.4063
(-t L>) .~6;>- J8;>2
In Europe conlad: Willy Slci~cr,
LOGITECH SA, Switzerland.

•
•
•
•
•

(0:21)77 -45 -45

•

i ~ LOGITECH i

-··················

_

-- ----

It's always smart to think.
before you do.

BOOK REVIEWS

Quick•Plan(@
The Executive Project Planning System

•
1

·

&

XT

A

Features:
•
•
•
•
•

ASSEMBLY LANGUAGE PRIMER FOR THE IBM PC
Reviewed by John Figueras

Menu driven.
250 activities I 500 connectors.
All input can be edited with full feature editor.
User specified time units - minute, hour, day, week, month.
Precedence logic (Activity on Node capability) with
Finish-to-Start, Start-to-Start, Finish-to-Finish, Start-to·
Finish, Logic Connectors.
Activities and Resources can be transferred between
projects.

• Both printed copy and screen displays can be used for
output.
• Assignable and selectable Activity Numbers and Activity
Codes.
• Multiple currencies (with a currency converter within the
program).
• Six resources per activity.
• 100 item resource library.
• All activities can carry Time, Cost, and Resources.
• Permits specified dates with constraint options.
• TAILS and LAGS to simplify modelling.
• Memory resident system for maximum computational
speed.
• Network logic display with ability to zoom, spread, and
isolate activity displays.

QUICK·PLAN RUNS ON MS

obs·

forDataGeneral OT*, DEC Rainbow+•, HP 150*, IBM
Compatibles*, Texas Instruments PC*, and WANG
PC*; 80 or 132 wide printer with 384K RAM and a
graphics option.
Having been successfully placed in offices worldwide,
Quick·Plan is recommended by users as the man
agement tool of the future.
PLEASE ALSO CONSIDER OUR " BIG" MANAGE
MENT AND PROJECT PLANNING SYSTEM
(MAPPS) .

@
I

Mitchell
Manage111ent
Syste111s Inc.
FORMERLY STRUCTURAL PROGRAMMING INC.
Weslborough Othce Park
2000 West Park Drive
Weslborough. Mass 01581 US.A
Telephone f617) 366·0800

TWX 7 10·347 - 1054

"Regislered trademarks of Data General. Digital Equipment Corp .. Hewletl Packard.
International Business Machines. Texas Instruments and 'Nang Laboratories.

nyone who is new to assembly-language program
ming on the IBM Personal Computer (PC) and feels
completely at sea will find a welcome port in Robert La
fore's Assembly l.Linguage Primer for the JBM PC & XT
The problem for beginners in 8088 assembly language
is twofold. There is. of course. the language itself. with
its several peculiar ways of addressing memory. its hun
dreds of mnemonics. and the question of how to apply
the operations to solve a given problem. But beyond this
is the problem that assembly-language programs must run
in a specific operating environment. A knowledge of the
language alone might enable a person to write a program
to add two numbers. but how is the answer to be dis
played? This is why abstract presentations of assembly
language based solely on chip architecture (such as the
highly recommended The 8086 Book by Russell Rector and
George Alexy. Berkeley. CA: Osborne/McGraw-Hill. 1980)
are poor beginning texts. although they are of great value
to the experienced programmer who wishes to find suc
cinct descriptions of commands without wading through
a lot of exposition.
Lafore recognizes the beginner's plight and has written
a book that teaches assembly language within the con
text of the IBM (MS-DOS) operating system and not as
an abstract expression of the properties of a microchip.
The approach has many advantages for the beginner. First.
it provides orientation in the use of assembly language:
the utility of the op codes can be appreciated. They are
not abstractions with obscure applications. Second. it pro
vides good examples of how to go about organizing an
assembly-language program . What do code. data. and
stack segments do? When do you need to worry about
them? The meaning of the questions and the answers
becomes eminently clear when you encounter the prob
lems of space conflicts within large. unsegmented pro
grams. This topic leads naturally into the concept of the
address segment. which is a rather bewildering notion to
beginners. Lafore makes it easy to understand. for which
he has at least my thanks. Lafore·s strength is that he leads
the reader to appreciate. by means of simple examples.
the virtue of segmentation and how to go about setting
it up in a program.
The author starts gently. postponing arcane considera
tions of binary and hexadecimal arithmetic. which are con
fined to Appendix A. and focuses on the use of DEBUG
to examine memory and assemble small programs (MS
DOS 2.0 contains a miniassembler buried in DEBUG) . The
first four chapters cover DEBUG before the full-size IBM
Macro Assembler is introduced. These chapters provide
an excellent introduction to DEBUG. as well as exposure
to the rudiments of machine-language program ming.
The explanations in chapter 5 of how to use the Macro
Assembler are outstanding: no wasted words. no confu
(wntinued)
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When all else
fails.
Most diskettes are pretty good.
And some of the time that's good enough .
But next time you throw away one that won't
format or you lose the cash flow analysis you 've
been working on for weeks, make a mental note to
try a box of Dysan diskettes.
They're better.
So much better, in fact, that major computer
manufacturers put their names on our diskettes
and sell them as their own.
'
Without fear of failure.
You see, we make our diskettes better with
advanced manufacturing processes that our
competitors have yet to figure out.
And we test them.
Almost to the point of absurdity.
Dysan diskettes are inspected almost a hundred
times as they come down the line. They're tested
to performance levels way beyond industry
standards. And each one is certified to be 100
percent error free.
Then our corporate quality assurance fanatics
come along and check them all over again. For all

the same things. Plus some things only they
understand.
When we're done, you get exactly what you
wanted in the first place. Diskettes that will record
and retain all your data all the time.
We don't expect you to keep all that in your
mental note, but we would like you to remember
your last diskette failure.
And when your computer products dealer
offers you another box of pretty good diskettes,
tell him you 're ready for something better.
Dysan.
Call toll free for the name of the Dysan dealer
nearest you. (800) 551-9000.
Dysan Corporation, 5201 Patrick Henry
Drive, P.O. Box 58053 ; Santa Clara , CA 95050 ,
(408) 988-3472.

Dysan·
Somebody has to be better
than everybody else.
Circle 13 6 on inquir y card.

Oysan is a rc.:gistncd tr.idc:m:1rk of Oys:m Corpo ra tio n.

© 198-i , Oys:rn Corpor;l t ion.

PFS:®is a rcg islt rl'd 1radcmark of Software Pub li shi n g CorpurJt io n.

HowTo

EPSONJXBO,colorprinter.
SMITH CORONA D-300, by TEC, 140 cps._
OKIDATA 92 &> 93, MLB4, (200 cps.)
w/oot. IBM PROMS, Pacemark2410,
(350cps )._ _ _ _ __ _ _ _ __ _
TOSHIBA P-1351&>1340
DATAPRODUCTS PRISM 8050 Color, 132
col. , 200cps . _ _ __ _ _ _ __ __
STAR MICRONICS Complete

SHOP AT
MICRO MART :::::.:::'
B,,.I. PHO~'E ~~~~tir!~t~~;~z~~;~~~b!~::.
l· 0·241·8149!Ft.;;,:
85
._

~'

I

I

Lotus compatible._ _ _ _ _ __ _
LelterQuality
NEC spinwriters

For when you can't stop by your local Micro Mart store.

ORDERSBONLOY

~~8: 3550/le the new
40

New Micro Mart stores are
opening all over the Southeast. But
if we haven't yet opened a store
near you, don't give up. Call us on
the phone. It's the next best thing
to the personal, professional
service you'll find in every one of
our stores. Expert advice, your
best price and immediate support
service. Plus the largest selection l\
of computer products around .
l

Micro Mart has a full range of Form
Handling options and ~eripheral Devices.
0

Floppy Disk Drives
TANDON TM 100-2, DDIDS, 360K. _ __
l / 2 HEIGHT DISK DRIVES From
SHUGART,
PANASONIC,
XTand
AT
compatible._
_ _ _TEAC.
_ _ PC,
__
__

Hard Discs

__
We_ca
_ _r -ry_ all
__..;.
ma..;._r
jo _na
_ _me
_ _b-ran
_ _d_s_s_o_if_ y_ou
__
don't see it-ask for it.

Multifunction Boards
SIXPAK64-384K, multifunc ._ _ _ __
MEGAPLUS 64-512K, max. 8 func ._ _ _
I I 0 PLUS Ser., Clk. , Splr. , Ramdisk, opt.
2nd Ser., Par., Ile Game •._ _ _ _ __ __
QUADRAM QUADBOARD, New Version.
64-384K, multifunc ._ _ _ __ _ __
TECMAR CAPTAIN, 64·384K . multifunc._
TALLTREEJ-RAMII,0-512K, multi_
func., w/J-RAMSoftware . _ _ _ _ __
MICROLOG BABYBLUE II, 64-256K, Z80
coproc ., extra software._ _ _ _ _ __
ORCHID PC Blossom, 64-384K
multifunction with optional PCnet
Piggy-Back . _ _ _ _ _ _ _ _ __
MAYNARD Sandsta.r, mod. Floppy
Ile Hard Disc Controllers. _ _ _ _ _ __

Graphic Cards
PERSYST BoB boa.rd._ _ _ _ _ __ _
STB Graphics Plus rr,color8e mono, w / par.
port&! software ._ _ _ _ _ _ _ _ __
HERCULES Mono &! color graphics cards
support Lotus on IBM._ _ _ __ _ __
PLANTRONICS ColorPlus+ ' Hi.Res color
bd., par. port w/software ._ __ _ __
TECMAR Graphics Master. Hi.Rescolor&
mono supports Lotus. _ _ __ _ _ __
QUADRAM QUADCOLOR I 8e rr. colorcards.
PARADISE SYSTEM Multi-display
or Modular Graphics Cards, color Ile mono.
parallel port. _ _ _ _ _ _ _ _ _ __

Software
Accounting
SORCIM I IUS A/P, A/R, GIL. inventory,
order entry, payroll._ _ _ _ _ _ __

~

fiJro~~WoR~ersion ~G
SNA &: BISYNC 3780, 5251,
3274, 3278.
PC TURBO 186 by ORCHID,
80186 coprocessor board._ _
IRMA/ IRMALINE Replaces
3278's w/PC's .
IRMAGRAPH
Upgrades IRMA
to 3279 graphics
capability._ _
IRMAPRINT
Enhances lRMA
graphics._ __
PCnet By ORCHID,
complete line._ _
BLUELYNX5251
Mod 12 &:! 3276
Emulators by
TECHLAND . _ _ _ __
SANTACLARA PC
Terminal. Local
area network. _ _ __

•

J .Q

~pf"'
(

•

•
•

SOFTWARE LINK Multilink. Allows
multiple users under PCDOS.

• t ers & Pl0 tters
Pr1n

Micro Mart has thousands in stock.
AMDEKAMPLOTII 6
1 tt
t
. pen P o er, suppor s
Lotus.
HOUSTONINSTRUMENTSPlottersand
digitizers.
Dot Matrix
EPSON FXBO &:! 100, RX80 &:. 100
and LQ1500

PEACHTREE PERIPHERALS The P-10, 20 &:!
50, auto boot, int.&:. ext. instal.
SYSGEN 10&20Megw/streamertape._
SYSGEN Image, streamer tape back-up for
yourIBMXT.
BERNOULLITECHNOLOGYHardDisc
Subsystems.

Chips

INTEL 8087 High speed math coprocessor.
64K RAMCHIPS For the IBM-PC
compatibles and their boards.

PEACHTREE A/P, AIR , G/ L, payroll , job
cost, inventory, order entry._ _ __ __
Spreadsheets&: Integrated Packages
ASHTON-TATE Framework. _ _ _ _ __
LOTUS Symphony and Lotus.
- - - -MICROSOFT MultiPlan, comes with choice
of templates._ _ _ _ _ _ _ _ _ __
MDBS Knowledge Man._ _ _ _ _ __
SORCIM SuperCalc 3 , Vers1on2.0, new
·e nhancement pkg._ _ _ _ _ _ _ __

Atlanta, New Orleans, Charlotte, Louisville, Nashville, Raleigh,
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SPI Open Access.
Enhance__
m e_n.,...ts &:
""-==ct
u '"illties
'""'·.,..,- _ _ __
FOX & GELLER Complete line of enhance
ments for dBase II, III & Rbase 4000._ _
NORTON Utilities._ _ _ _ _ _ _ _ __
ROSESOFT ProKey 3.0.. _ _ _ _ _ _ __
CENTRAL POINT SOFTWARE CopyIIPC._
ATI 7raining, critic's choice software
tutorials . _ _ _ _ _ _ _ _ _ _ _ __
SOFTSTYLE SetFX +and Printworks.
Printer control packages._ _ _ _ _ __
SIDEWAYS Inverts printout . _ _ _ __ _
BORLAND Sidekick. _ _ _ _ _ _ _ __
LIVING VIDEO TEXT Think Tank._ __
Compilers & Language !Dols
LATTICE C.Compilers._ __ _ _ _ __
MICROSOFT Complete line . _ _ _ _ __
DIGITAL RESEARCH Complete line._ __
BORLAND Turbo Pascal, Turbo Toolbox
and more.. _ _ ___,,...-...,.....~-----Graphics & CAD
Zsoft PCPaint Brush, mouse driven
graphics w/screen d u mp util._ _ __ _
DECISION RESOURCES ChartMaster/
Sign-Master graphics pkgs.. _ _ _ _ __
AUTODESK AutoCAD._ _ _ _ _ _ __
ENERTRONICSEnergraphics, low cost
graphics & CAD package._ _ _ _ _ __
MICROPRO ChartStar. _ _ _ _ _ _ __
DIGITAL RESEARCH Presentation Master.
Communications
MICROSTUF CROSSTALK XVI.. _ _ _ __
HAYES SMARTCOMII._ _ _ _ _ __
VM ReJay.._ _ _ _ __ __ _ _ __
Word Processors
MULTIMATE With spellingchecker and
tutorial._ _ _ _ _ __ _ _ _ _ __
SAMNAIII, NewFlagshipwd. processor._

.
Office & Project Planning
HARVARD Harvard ProjectManager. _ _
IUS Easy SalesPro.. _ _ _ _ _ _ _ _ __
MICROSOFT Project.. _ _ _ _ _ _ __
Data Base Man~ers
MICRORIM 4000or 6000, Report Writer &
Clout options.. _ _ __ _ _ _ _ __ _
GMS SYSTE.M S Power-base.. _ _ _ _ __
ASHTON-TN?E dBase If & ill.._ _ _ __
MICROSTUF I nfoscope.. _ _ _ _ _ _ __

Modems
HAYES Smartmodem 300, 1200, & 1200B.
NOVATION Complete line of int. & ext._ _
RIXON
1200-4800
BAUD
models._
__ _ __
_ sync.
_ _ &
_ async.
_ _ __
ANCHORAU!OMATION SJgmwnan Mark

XII·--------------

VEN-TEL 1200 BAUD Half Ca.rd for the IBM
portable & XT.. _ _ _ _ _ _ _ _ _ __
POPCOM Popaom_ Int:ernalandexternal.
modems with voice & data
communications._ _ _ _ __ _ _ __

Miscellaneous Hardware
&: Accessories

HAYES Mach II & Mach III Joysticks._ _
PENCEPT Penpad. Revolutionary digitizing
tablet . _ - - - - - - - -- - - -
TOUCHS'rONE TECHNOLOGY Touchstone
1. Ten key pad w I cursor control.._ _ __
QUADRAM MICROFAZER, print buffer:
8 -128K._ _ _ _ _ _ _ _ _ __
'rRIPPELI'!E Backup power supply
200-1000 Watts, and ISOBAR surge
protectors with 4 & 8 plug._ _ _ _ _ __

Monitors&: CRT's
PGS MAX 12, amber, monochrome,
720h x 350v._ _ _ _ _ __ _ _ __
PGS SR-12, 690h x 480v. w/ dua.l scan ed._
PGS HX-12, 690 Dot R.GB.._ _ _ _ __
QUADRAM QUADCBROME. 690DotR.GB._
AMDEK COWRI, IIA& IVT, RGB 's ._ __
AMDEK COLOR300, 500, 600, 700, 710,
725, newcompletelineofHiResRGB's.__
AMDEK 300A/300G, composite monitors.
AMDEK 310A, amber monochrome w/3 yr.
warrantY·---.,....,-.,,.---- - -- -- 
WYSE Terminals, 100. 75, 50, entire line in
stock._ _ _ _ _ _ _ _ _ _ _ _ __

We'd really like you to come by our
stores, but if you can't, call us direct.
When you need the right product at the
right price, remember the service and
support our local store experts and na
tional distribution center can give you.
Ask for expert advice and your
best price.

DYSAN DS/DD. Quantity savings.
MICRO MART DS/DD, a 7 year warranty._
KEYTRONICS 5150 & 5151 keyboards.__
LQ SHEET FEEDERS Cut sheet feeders for
the NEC 3550 & C-ITOH printers.
MOUSE
SYSTEMS
PCMouse,
optical
w/ aoftwa.re._
__
____
_ _ _ __
MICRoson Mouse;Bus
or serial mech. mouse

~~~&.,~;

extension cable ._ __

F(o4Qormation)orthestore1oc••:aneaQrestyou, can
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MICROSOFT Word;w/orwithoutmouse._
LIFETREE VOLKSWRITERDELUXE. _ _
MICROPRO WordStar Professional series
with Tutor, CorrectStar, MailMerge & Star
Index._ _ _ __ __ _ _ __ __ _
SSI Word.Perfect. _ _ __ _ _ _ _ __
PEACHTREE PeachText5000. Personal
Productivity Series._ _ _ _ _ __ _ _
WORDMARC Wordmarc. Critically
acclaimed word processor.. _ __ _ _ __

© Copyright
Micro Mart 1984.
Technology
Corporate Campus
3159 Campus Drive
Norcross, Georgia 30071

J:5

PC Specialist.
-America's
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Miami, Ft.Lauderdale, Tampa, Orlando, Tyson's Corner, Rockville.
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"What Tom Wolfe did for the ori_ginal
astronauts, Levy has done for HACKERS:'·
Meet Peter Deutsch, who was still in short pants when he stumbled
on the TX-0 at MIT; Bill Gosper, the Horowitz of computer key
boards and guru of the Hacker Ethic; Richa.rd Greenb!att, who went
into night phase so often that he zorched his academic career;
Steve (Slug) Russell, who hacked
the first video game and never
made a dime from it; Lee Felsen
stein, who brought the "junkyard
approach'' to computers; Efrem
Lipkin, who loved machines but
hated their uses; John Harris, star
programmer who yearned for
female ,companionship. Learn
how the Eth1c shared by these
adventurers and visionaries
brought about the computer revo
lution that has changed our world.
"A tour de force of storytelling.
It'll hook you from the first page:·
-Whole Earth Software Review
•Joe McGinniss, author of Fatal Vision

DOUBLEDAY
U S C Proudly introduces Our New
"PROFESSIONAL COMPUTER CHASSIS/
POWER SUPPLY" for IBM PC/XT
& Compatibles
Designed to enable easy, straight-forward conversion of IBM
PC/XT & compatibles board·level products into complete
microcomputer·based systems meeting specific performance
and installation requirements.
Fea tur es:
• More than just an other
pretty face
• Sturdy to wi thstand the
vi gors o f us e in the
i ntended en vir onment.
• Good RF att enuation to
elim inate interference w ith
adjac ent elec tro nic
equip ment.
• High ef ficient switching
po wer s upp ly, with all DC
ca bles. plug righ t in.
• Built in fa n, 2 additional
AC sock e ts plus card
racks with p l as ti c guid es.
•Assembled & Te st ed

.. .$179.00
.. $259.00

• Pr o fess ional PC·Chassis (65W) . . .. . . . • . . . • .
• Pro fessional XT-Chas sis (130WJ..
Dealer s & OEM inq uiries invited .

U S Components
1055 Sunnyvale · Saratoga Rd.
Sunnyvale, CA 94086
TEL (408) 730·1399
Terms: Prepaid check or money order, Mast ercard or Visa.
Sh ipping Charges: U.S. FREE, Canada $2.00, COO $5.00 (No COD'S to Canada)
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sion. In this chapter. Lafore instructs us in the use of BAT
files for setting up assembly-language commands. includ
ing the passing of module names using dummy param
eters I%. 2%. and so on. This is the sort of thing that you
see mentioned in IBM's documentation. but the mind
numbing effect of that documentation generally manages
to hide anything of importance. Someone has to shake
you by the shoulders and say. "Hey, this is useful!!" which
is exactly what Lafore does throughout his book. That's
why this is such a great book for programmers relatively
new to the IBM PC.
Another advantage of Lafore's approach of centering on
a specific machine is that you can gain good knowledge
not only of assembly-language but also of the useful sub
routines that are available in MS-DOS and in the IBM ROM
(read-only memory). Many examples show how to take ad
vantage of system routines. and the range of applications
described in the book is large and rich. The author
discusses sound, starting from one note and proceeding
to sirens and scales. He also covers communication with
the outside world. including the keyboard. video display.
and printer: by the end of chapter 4. I was able to write
several routines at the system level for changing print style
on printed output. (Remember. this was my first crack at
8088 assembly language.)
In a large section on graphics. Lafore describes plotting
in black and white or in color. one-point plotting. simple
fill routines. and implementation of Bresenham's algorithm
for drawing lines. He provides a solid foundation for do
ing graphics using machine language.
Another large section covers use of the disk from ma
chine language. including implementation of sequential
and random-access files. A final section discusses inter
facing assembly-language programs with BASIC and Pascal
programs. Appendix B contains eight machine-language
programs for illustrative purposes. including a small file
manager for keeping track of birthdays. and the famous
Sieve of Eratosthenes for benchmarking.
There are many things I like about this book. First. it is
well written: the disfiguring ignorance of the English lan
guage found in much computer-related writing is absent.
Second. the author makes no presumptions about the
reader's knowledge: everything is laid out. even if it in
volves some repetition. which. for learning, is not bad.
Third. the important things in assembly language are
emphasized: no getting lost in the weeds of binary
arithmetic. Explanations are offered with the attitude that
"here's something interesting you might like to know"; the
author makes it clear which information he presents is
essential to programming and what is simply background.
Many texts present all information as being of equal (and
high) importance. with consequent information overload
for the reader. Finally. this book can substantially deepen
your knowledge of the IBM PC operating system. This pro
vides a perspective on the use of system facilities that can
not be obtained by perusing IBM documentation. and
!continued)

No matter ow specialized your
customers' business needs, Canon's new
compact desktop computer is uniquely
designed to accommodate them.
Because the TX-50 is a self-contained
computer that can be customized for a
wide range of specific business
applications.
Its all-in-one design includes:
• A high-performance 16-bit
microprocessor with MS-DOSt operating
system. Standard 128KB memory is
expandable to 256KB.
• Seven-inch high-resolution
monochrome CRT display
• Fifty-function LED keyboard plus
separate ten-key calculator pad and
cursor control keys.
• Three-inch compact floppy disk drive
with 150 K-bytes memory capacity per
side.
• Optional RS-232C serial interface and
Centronics-type parallel interface
available.
• Wire dot impact printer that gives a
© 1984 Canon US.A., Inc.
1

MS·DOS 1s a trademarl< of MICRO SCFI

sharp 5X7 dot matrix and has a maximum
30 characters per line. One original plus
two copies can be made on plain paper in
either black or red.
With such impressive, self-contained
flexibility, the TX-50 is ideal in areas such
as customer operations and counter
service. Especially since the TX-50
provides such a huge range of varied
functions, yet takes up so little space.
Businesses such as gasoline stations,
banks, mail rooms, real estate brokers
and numerous others will find the TX-50
particularly useful for sales, credit, loan or
general customer calculations.
So if you're dealing with business,
whether large or small, and you feel they
need a rather special computer. consider
the new Canon®TX-50desktop computer:
There isn't a desk it won't fit.
For more information:
Call 1-800-323-1717, Ext. 302.
(In llllnois call 1-800-942-8881, Ext. 302.)
Or write Canon U.S.A., Inc.
Systems Division/TX-Series
P.O. Box CN 11250, ll'enton, N.J. 08650

Canon Systems Division
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• spreadsheets
• text

• graphics

In any orderl
fl,ShuffleBufferlr.o
•

•

•

Has Random Access Printing ... an lntelll
gent processor which stores phrases, pas
sages, entire letters, spreadsheets, graphics
and commands, then prints the Information
In whatever order you want, as many times as
you want.
Has FIFO printing (first-In, first-out) ... acts as a
reservoir, accepts data at computer speed,
prints on Its own, freeing the computer for
further tasks.
Has BYPASS Printing ... permits Interruption of
long-term buffer operations for stralght-thru ·
short-term printing.

PWS
Data compression ... expands memory stor
age to 4 times. Infinite copy capablllty. Sim
ple erase feature to clear buffer. Compatible
with virtually any serial or parallel computer,
serial or parallel printer (letter quality or dot
matrix) as well as plotters and modems.

WRAP it all up with SHUFFLE/BUFFER!

·g

Call or write for the dealer nearest you:
lnte.ractive Structures Inc.
146 Montgomery Avenue
Bala Cynwyd, PA 19004
Telephone: (215) 667-1713

which is likely to be unappreciated by the novice user.
In a reference to Appendix D (which covers the DOS
functions). Lafore writes. "It might be educational for you
to look through this appendix. just to get a rough idea
of the kinds of things these calls do. Many of the descrip
tions will be mysterious to you at this point. but by the
time you finish this book. you will be reading appendix
D for relaxation. like the Sunday comics:· The author
points beyond the subject of assembly language and seeks
to give the reader a broader knowledge of MS-DOS that
can be used as a springboard for further learning. This
quote. by the way. is an example of the informal. often
humorous approach Lafore takes.
At $2 I. 7 5 for a paperback. the price is a bit steep, even
though the book has 500 pages. Nevertheless. it is a good
value because it really does what it sets out to do: pain
lessly teach the beginner how to program an IBM PC in
assembly language. In addition. it greatly deepens the
reader's knowledge of the IBM operating system and pro
vides a background that makes IBM's documentation com
prehensible. Someone who knows nothing at all about
programming or computers will not find this book useful:
I came to it with some knowledge of machine language.
although of a much different type (6502). But experienced
programmers and anyone moderately skilled in writing
BASIC would very much enjoy this book.
Assembly Uin9ua9e Primer is a language tutor. and it con
tains many good program ideas. Although it is well in
dexed. it is definitely not a reference text. And the word
"Primer" must be taken literally since the advanced fea
tures of the IBM Macro Assembler are not described

John Fi9ueras (65 Steele Rd .. Victor. NY 14 564) is a retired research
chemist who teaches computer science on a part-time basis at the State
University of New York at Geneseo.
COMPUTER ETHICS: A GUIDE FOR THE NEW AGE

Reviewed by Mark J. Welch

C

omputer Ethics is an overview of many problems facing

our newly computerized society. By addressing
in a short volume the many ethical issues raised by per
sonal computers. the author may make it easier for others
to identify and expand upon them .
·
Douglas Johnson's background is religious. not technical.
legal. or psychological. Thus the book contains more gut
reactions than concrete examples. and the examples are
from current popular media (mid-198 3 newspaper and
magazine articles). His intent is not to solve the problems
or even analyze them carefully; instead. his goals are to
show that computer ethics are desperately needed and
to propose an approach
Although Johnson's book is short and clearly written.
it would have been more useful if it had been either ex
panded to include a more complete discussion or edited
(continued)
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Canon's advanced non-impact
printing technology heralds yet
another achievement-The F-60: a
flexible, high-quality thermal transfer
printer with Graphic Image capability.
Its letter-quality printing is good
enough to use with a word
processor; yet quiet enough to be
seen and not heard. The F-60
operates at a dramatically low 45db,
so it's perfect for even the most
noise-conscious office.
Extreme flexibility gives access to
three attractive printing modes.
Printing speeds range from Graphic
Image at a rapid 80cps, through
Draft and Near:.Letter-Quality to
Letter-Quality at a smooth 20cps and
an impressive high-resolution 36X24
dot matrix.
· But its flexibility doesn't stop there.
A simple system of interchangeable
typestyle cartridges gives an in
credible choice of eight different fonts.
© 1984 Canon US.A., Inc.

The F-60 is also highly versatile.
It handles not only thermal paper
and overhead projection film, but
also plain paper in single sheets, rolls
or fan folded. Its self loading
mechanism automatically inserts
and advances the paper. It's even
compatible with most leading
personal computers.
Plus it prints in a choice of four
bold colors.
And it does it very quietly, and at
a very competitive price.
For upgraded performance,
optional accessories include pin
feed, tractors, roll paper holders and
a serial interface card.
The new F-60 thermal transfer
printer from Canon. You have to
admit it sounds very good. ·
For more Information:
Call 1-800-323-1717, Ext. 300.
(In llllnols call 1-800-942-8881, Ext. 300.)
Or write Canon U.S.A., Inc.,
Printer Division, P.O. Box CN 11250,
ll'enton, N.J. 08650

Canon Printer Division
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Call toll-free 1-800-325-9056
Ask for Department D
44 East University Drive
Arlington Heights, Illinois 60004

Industries, Inc.

Everything that goes into a 3M
diskette is manufactured and/or controlled
by specifications set by 3M. From unique substrates and
oxides, to hole punching and jacket fabrication, 3M does
it all and does it well_ With confidence in your complete
satisfaction, 3M diskettes are certified to be error free
and have an unlimited warranty against defects in
workmanship or materials. And to help introduce you
to the quality of 3M, we·re running a special on their
full range of information processing products,
including
• 3M Diskettes • 3M Mag Tape • 3M Data cartridges

PLUS! Specials on many other products in our full

range discount catalog of computer supplies. Call, write,
or utilize reader service to obtain your FREE catalog with
special offer coupon enclosed.

LYBEN COMPUTER SYSTEMS
1250-E Rankin or. • Troy, Ml 48083 • Phone (3131 589-3440

Simply #1 in service and reliability.
IF IT'S WORTH REMEMBERING, ITS WORTH 3M
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to the length of a journal article.
Several problems raised in Computer Etfiics nave been ad
dressed for many years by dozens of other books. The
potential for error or abuse of large databases has been
a popular topic. Likewise. computer "raiders" have re
ceived extensive coverage in the press. After reading far
too much about both. I was glad that Johnson glossed over
these problems.
I haven't seen much discussion of some other problems.
however. and wish that Johnson had elaborated more on
these. For example. he mentions the disparity in computer
use between rich and poor students; the use of personal
computers to download information and store it long after
errors in the original file are corrected; and the problems
raised by spending more time with computers than with
people
Johnson defines an ethic. explains why it is needed for
computer use. and suggests a number of ground rules.
Understandable. perhaps indisputable. are suggestions
that people should be allowed to see and correct database
information about them ; that society must realize and
allow for disparities in computer access; and that com
puter buyers should be warned about computer uses that
are illegal. including copying programs.
Some of Johnson's suggestions are less understandable
and would probably be met with strong opposition. His
suggestions regarding computer piracy are idealistic. First.
he suggests that we "make it illegal to sell computer pro
grams that can break any type of security codes." Severe
penalties for software pirates. another suggestion. seems
more acceptable.
Next. he suggests that "a law could require companies
to give a purchaser enough lbackupl program disks at a
reasonable cost so pirating is neither feasible nor attrac
tive .. .. If the user is a manager in a corporation with
multiple personal computers. lthe company should! pro
vide an inexpensive way to supply the corporation with
a larger number of disks and manuals:· While few people
would dispute either point. l doubt many software com
panies or users would want a law specifying exactly what
is a "reasonable cost" or an "inexpensive way."
Johnson also suggests that consumer laws be expanded
to give more rights to computer buyers. and that laws pro
hibit storing certain types of personal information on per
sonal computers.
To enforce the laws. Johnson suggests that "spot checks"
be used. While this might help prevent software piracy.
I suspect (and hope) the idea will never gain support.
I took issue with a number of Johnson's proposals and
wished for better proof of several "problems" and a more
thorough discussion of some issues. Nevertheless. Com
puter Etfiics is a helpful overview of some issues that will
undoubtedly be the subject of many books and articles
in the near future. •

Mark J. Welcfi is tfie User News editor for BYTE's Microbytes
- section. He can be contacted at POB 372. Hancock. NH 03449.
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DRESSED OUR
~~#~UNIX* SOFTWARE FOR
~l
YOUR IBM PC/XT

Try it Risk FREE - the first AT&T-licensed UNIX
implementation for the IBM PC/XT. Shipping since
August 1983, Venix/86 is the popular choice among
knowledgeable UNIX users and developers. Here's why!
Multi-User Capability...
Share the same PC, disk, and printer with up to
three users! Simply plug in a CRT and run.
Multi-Tusking...
Edit a file, print a report, run a spelling check,
format a diskette...all at the same time.
Berkeley Enhancements...
Including vi, termcap, more and the c shell.
Real-Time Extensions
With semaphores, raw and asynchronous I/O,
priority, shared data, I/O page addressing.
Quad-Screen Windowing...
Featuring four unique and powerful windows.
MS-DOS Partitioning ...
Keep your DOS files and programs!

Lean and Clean...
192K RAM, 3. 5Mbytes on disk. Proven reliability.
Applications...
Networking, word processors, database managers,
spreadsheets, menu interfaces.
One Source with Unisource...
Unisource is the leading publisher and devel
oper of UNIX software for the IBM PC/XT
and compatibles, DEC Professional 350,
Rainbow, Micro-11, PDP-11, VAX series,
and NCR computers. All our packages are
fully documented and supported by our
800 user hotline. Call for a complete
information kit or to arrange your 30-day
Risk FREE Trial of Venix/86. Unisource
Software Corp. Department 4109
71 Bent St., Cambridge, MA 02141.
Telex 92-1401/COMPUMART CAM

CALL 617-491-1264

Getting UNIX Software
Down to Business
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Hayes. Leading the way
with quality telecomputing
systems for the personal
computers that businesses
use most.

When it comes to communicating
computer to computer-Hayes says it
best. All you need is a Hayes Smart
modem (it's hke a telephone for your
computer) and Smartcom II®software.
to get you into all the right places.
In no time at all. and with no assis
tance at all. you can create. send and
store files. and automatically log on
to information services. The communi
cation possibilities are endless!
Introducing our new Smartcom IL
More connection capabilities.
More convenience.
Now Hayes goes even further to stream
line your communications and optimize
your connections.
Smartcom II software is currently
available for more than 21 personal
computers (with even more to come).
That means you can communicate.

Smartcom to Smartcom. with an IBM PC
and IBM PC AT. AT&T 6300. COMPAQ~
and others.
And that's not all! Smartcom II also
emulates the DEC* VT52 and VTl00/102.
now in widespread use in many busi
nesses. This feature lets your personal
computer"pretend" it's a DEC terminal.
opening the door to a vast installed
base of DEC minicomputers!
We stand on protocol.
In addition to the popular Hayes
Verification protocol. the new Smart
com II also includes the XMODEM
protocol. ensuring accurate transmis
sion to a wide range of personal com
puters and mainframes at information
services. By matching the protocol (or
"language") of a remote computer to
yours. Smartcom II can transmit informa
tion error-free, regardless of interference
on the phone lines.

Voice to data-in the same call!

With Smartcom II, you can easily switch
from voice to data transmission (and
back again). all in the same phone call.
This saves you time and money. since
you don't have to hang up and dial again.
Your Hayes telecomputing system
works-totally unattended.
Smartcom II makes telecomputing
simple. even when you're not there.
It allows your Smartrnodem to receive
a message for you when you're out.
and leave it on your disk or printer.
And you can tell Smartcom II to "save"
the messages you've created during
the day. and automatically send them
at night. when phone rates are lowest.
Getyour hands on the leader.
With an unsmpassedl record of relia
bility. it's a smaJl wonder Smartrnodem

is such a smart buy! Smartrnodem 300™
(the first of the Smartrnodem series)
dials. answers and disconnects calls
automatically. Smartrnodem 1200 and
Smartrnodem 1200B (it plugs into an
expansion slot inside an IBM PC or
compatible). provide high-speed. high
performance communications for busi·
nesses of all sizes.
And, whenSmartrnodemis purchased
with Smartcom II. you have the most
dependable telecomputing system
available for your personal computer.
Everything we do at Hayes is designed
to make communications easier for you.
Feature-rich. direct-connect modems.
Menu-driven software. Concise docu
mentation. And a customer service
organization. second to none!
See your dealer right now for a hands
on demonstration of Smartrnodem and
our latest version of Smartcom II. From
the telecomputing leader. Hayes.
1

1.1

1

"

Hayes Microcomputer Products, Inc.
5923 Peachtree Industrial Blvd.
Norcross. Geor~a 30092 404/441-1617.
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Smartcom 11 isa registered trademarkandSmartmodem JOO. Smartmodem 1200and Smartmodem 12008 are trademarks of Hayes Microcomputer Products. Inc.
•nademarks of their respective companies. ©1984 Hayes Microcomputer Products. Inc.
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December I98 4
e dBASE. LOTUS
DEMYSTIFIED-dBASE II
and Lotus 1-2-3 Seminars.
various sites throughout the
U.S. Both seminars stress
the practical applications of
these two popular pro
grams. The fee is $245 each
or $4 50 for both. Contact
Software Institute ·of
America Inc.. 8 Windsor St..
Andover. MA 01810. (617)
_ 470-3880. December
e ENGINEERING INSIGHTS
Continuing Engineering
Education. Washington. DC.
Among the courses are
"Hands-On Programming in
the C Language," "UN IX: A
Hands-On Approach.·· and
"Internet Systems and Pro
tocols." Tuition ranges from
$730 to $875. Contact Dick
White. Continuing Engineer
ing Education. George
Washington University.
Washington. DC 20052.
(800) 424-9773: in the
District of Columbia. (206)
676-851 5. December
e

HI-TECH EXPLAINE D
Advanced Technology Semi
nars. various sites through
out the U.S. Among the
topics to be explored are
local-area networks. voice/
data integration. CAD/CAM.
WordStar. and Lotus 1-2~3.
Fees range from $19 5 to
$885. Contact Bernie llson
Inc.. 65 West 55th St.. New
York. NY 10019. (212)
245-7950. December

e INTEL WORKSHOPS
Microcomputer Workshops.
various sites throughout the
U.S. and Canada. Intel. the
semiconductor memory
manufacturer. is offering
more than 20 workshops on
microprocessor applications.
A brochure is available.
-
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Contact Customer Training.
Intel Corp., 27 Industrial
Ave .. Chelmsford. MA
01824-3688. (617) 256-1374.

December

e

PROFESSION AL EDUCA
TION-Seminars from the
Institute for Professional
Education. various sites in
the U.S. Programs in statis
tics. management. simula
tion and modeling. personal
computers. and computer
science. Contact the lnsti
tute for Professional Educa
t ion. POB 756. Arlington.
VA 22216. (703) 527-8700.

December

e

SEMI NARS FOR PROS
Advanced Professional Edu
cation Seminars. various
sites throughout the U.S.
Seminar topics include the
IBM PC. dBASE II. local-area
networks. and UN IX. Fees
range from $545 to $745. A
calendar is available. Con
tact the Center for Ad
vanced Professional Educa
tion. Suite I I 0. 1820 East
Garry St.. Santa Ana. CA
92705. (714) 261-0240.

December

e

CONFERENCES. MEET
INGS-Conferences and
Meetings of the Institute of
Electrical and Electronics
Engineers. various sites
throughout the U.S. and the
world. A calendar of con
ferences and meetings com
plete with con tact persons
is available. Contact IEEE
Computer Society. POB 639.
Silver Spring. MD 2090 I .
(301 I 589-8 142.

December-January

e

REF RESHERS FOR
ENGINEERS-Continuing
Engineering Education.
Washington. DC Courses inelude "Communications
Satellite Systems ·· and
"Foundations of Modern
Telecommunications Systerns.' · Fees range from
$79 5 to $920. Contact Con
tinuing Engineering Educa
tion. George Washington
University. Washington. DC
20052. (800) 424-9773: in
the District of Columbia.
(202) 676-8530.

December-January

e DATA COM MU NI CA
TIONS TAUGHT-Networks
and Data Communications
Short Courses. various sites
throughout the U.S. A few of
the courses to be held are
"Introduction to Datacomm
and Networks." "Designing
Digital Communication Systerns:· and ··configuring
Distributed Processing Systerns." A catalog is available.
Contact Integrated Computer
Systems. 6305 Arizona
Place. POB 45405. Los
Angeles. CA 9004 5. (800)
42 1-8166: in California. (800)
352-8251 or (213) 417-8888.
December-February

e

DEVELOPMENT SEMI
NARS-Professional Devel
opment Seminars. various
sites throughout the US.
The Institute for Advanced
Technology, a division of
Control Data Corporation.
presents seminars in a vari
ety of areas. including data
communications. database
management. software engi
neering. CAD/CAM. personal

..... .......................................................

IF YOU WANT !:JOUr organization's public activities listed in BYTE's Event
Queue. we need to know about them at least four months in advance. Send
information about computer conferences. seminars. workshops. and courses
to BYTE. Event Queue. POB 372. Hancock. NH 03449.

computers. office automa
tion. and personnel manage
ment. A catalog is available.
Contact Institute for Ad
vanced Technology, Control
Data Corp.. 6003 Executive
Blvd.. Rockville. MD 20852.
(800) 638-6590: in Maryland.
(301) 468-8576.

December-February

e

LEARN PERSONAL COMPUTING-New York Univer
sity Programs in Personal
Computing. New York City.
Continuing education credits
can be earned as you learn
about personal computers.
application programs. Jan
guages. communications.
and microcomputer tech
nology. Fees and session
lengths vary. A brochure is
available. Contact New York
University, School of Con
tinuing Education. Data Pro
cessing and Systems Analy
sis Institute. 327 Shim kin
Hall. New York. NY 10003.
(212) 598-7771.

December-February

e

INFO PROCESSI NG
SEMI NARS- New York
University Seminars in lnfor
mation Processing. various
sites throughout the U.S.
Seminars to be held include
·-rundamentals of lnforma
tion Processing for Nontech
nical Executives:· ·The
Management of Technical
Personnel." and "Managing
the Data Center:· Contact
New York University, School
of Continuing Education.
Seminar Center. 57 5
Madison Ave.. New York. NY
10022. (212) 580-5200.

December-March

e

M ANAGEMENT
CO URSES OFFERED
Courses from the American
(continued)
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The Little Board™••• $349*
The world's simplest and least expensive CPI M computer

CP/M 2.2

'UNDER $200 IN
OEM QUANTITIES

INCLUDED
• 4 MHz. ZBOA CPU, 64K RAM, Z80A CTC, 2732 Boot ROM

• Mini/Micro Floppy controller {1-4Drives, Single/Double Density, 1-'l sided, 40/80 track)

• Only 5.75 x 7.75 inches, mooots dh:ctly to a 5 1/4" floppy drive
• 2 RS232C St:rlal Ports (75-9600 baud & 75-38,400 baud), 1 Centronlcs Printer Port
• Power Requirement: +SVDC at .75A;
• CP/M 2.2 BOOS

• ZCPR3 CCP

+1~C

at .OSA/On-board - 12V converter

• Enhanced AMPRO BIOS

• AMPRO Utilities lnduded:
• read/write to more than 2 dozen other fo1mats (Kaypro, Televldeo, IBM CP /M86. . •.)
• format disks for more than a dozen other computers
• meoo-based system customization
• BIOS and Utilities Source Code Available

• SCSI/PLUS Adapter:
• Mounts directly to Llttle Board

• Slave 1/0 board control
• 16bldlrectionall/O lines • $99/Quantlty 1

• Full ANSC X3T9JZ

Di:.tr1butor/Dealer / Reps
Inquiries Invited
ZSOA 15 a registered trddel'l'ldrk of Z1l09, Inc

COMPU TERS. IN CORPORATED

a>/ M 15 d registered trademark ot O.g1tal lk searCh

67 East Evelyn Ave.• Mountain View, CA 94041 • (415)962-0230, TELEX 4940302

BEFORE YOU BUY
CABLE ASSEMBLIES,
lWIJ~..._-

22 AWG
lwlsled

conductors

underttood

CHECK UNDER THE HOOD!
DATA SPECT" cable assemblies are the very best. Each
cable is fully shielded to exceed FCC EMl/RFI emission
requirements. The unique P.D.T. technique, introduced by
DATA SPECT" and employed beneath the hood shield,
insures maximum integrity under the most adverse
conditions. DATA SPEC'" has interface cables for all your
requirements: Printers, Modems, Monitors, Disk Drives,
and much more. And all DATA SPECT" cable assemblies
carry a lifetime warranty. Insist on DATA SPEC™ cables in
the bright orange package. Available at better computer
dealers everywhere. For more information, call or write:

A Division ol Alliance Research Corporation

20120 Plummer Street • Chatsworth, CA 91311 • (8181 993-1202
Copyright
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1984 by Alliance Research Corporation
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December-April

e

TRAINING IN KNOWL·
EDGEMAN-1raining Semi·
nar on KnowledgeMan.
Chicago. IL. A two-day train·
ing seminar on the Knowl
edgeMan integrated in·
formation-management
system for 16-bit computers.
Contact KnowledgeMan
1raining Coordinator. Micro
Data Base Systems Inc.. POB
248. Lafayette. IN 47906.
(317) 463-2581.
December 10-11

e

Heavy guage
underhood
shield

P.D.T.

Management Association.
various sites throughout the
US The American Manage
ment Association offers a
wide variety of courses in
such areas as information
systems. office automation.
and communications. A
catalog outlines each course.
Contact American Manage
ment Associations. I 3 5 West
50th St.. New York. NY
10020. (212) 586-8100.

Patent PND.

Circle I I I for Dealer inquiries.
Circle I I 2 for End-User inquiries.

STRATEGIC ISSUES
CONSIDERED-The 1984 /
1985 Strategic Issues Con
ference. Americana Canyon
Hotel. Palm Springs. CA. The
theme for this conference is
.. Positioning for Success in
the New Computer Market:·
A keynote address will be
delivered by John Sculley.
president and chief ex
ecutive officer of Apple
Computer Inc. Contact
Corky Holden. Info Corp..
2083 3 Stevens Creek Blvd ..
Cupertino. CA 95014-2107.
1408) 973-1010.
December I 0-1 3

e COURSE COVERS C
C Programming: A Hands
On Workshop. Seattle. WA.
This course explains how to
design and write C pro
grams and how to evaluate
the C language for specific
applications. The tuition is
$995. Contact Irene Paster
nack. Specialized Systems
Consultants. POB 7. North
gate Station. Seattle. WA
98125-0007. (206) 367-8649.
December I 0-14

e

FIFTH GENERATION
COMPUTERS-Fifth Genera
tion and Super Computers:
An International Symposium.
Rotterdam. The Netherlands.
Lectures and panel discus
sions will be featured. Pro
totypes of several Japanese
machines are expected to
be shown for the first time
outside Japan. Contact Fifth
Generation and Super Com
puters Symposium 1984.
Rotterdam Tourist Office.
Stadhuisplein 19. 3012 AR
Rotterdam. The Netherlands:
tel (OIO) 14 14 00; Telex:
21228 vvvnl. December 11-13

e

DEC SHOW
DEXPO West 84. The Sixth
National DEC-Compatible In
dustry Exposition. Disney
land Hotel. Anaheim. CA.
Products and services that
support Digital Equipment
Corporation's machines will
be displayed. Contact Ex
poconsul International Inc..
55 Princeton-Hightstown Rd.
Princeton Junction. NJ
08550. (609) 799-1661.
December 11-14

e

TECHNOLOGY UP
DATE-Hi-Tech Update "84.
Delta Ottawa Hotel. Ottawa.
Ontario. Canada. A series of
presentations designed to
inform senior management.
engineers. and consultants.
Sponsored by the Carleton
University Faculty of Engi
neering. For further details.
contact Conference Coll Inc..
1138 Sherman Dr. Ottawa.
Ontario K2C 2M4. Canada.
(613) 224-1741.
December 12-13

e

EDUCATIONAL COMPUT
ING-The Second Annual
International Computers in
Education Conference.
Queen Elizabeth Hotel.
Montreal. Quebec. Canada.
More than 100 exhibitors
and 12 5 speakers will par
ticipate in conferences spon
sored by the McGill Univer
sity Faculty of Education.
For more information. con
tact GEMS Conference and

EVENT QUEUE

Consulting Services. POB
367. Snowdon. Montreal.
Quebec H3X 3T6. Canada.
(514) 735-1388. December 12-14

e MICROS MARCH TO
ATLANTA-The Fourth An
nual Southeast Computer
Show and Software Exposi
tion. Civic Center. Atlanta.
GA. For details. contact
CompuShows. POB 33 I 5.
Annapolis. MD 21403 . (800)
368-2066: in Annapolis.
(301) 263-8044: in Baltimore.
(301) 269-7694: in the
District of Columbia. (202)
261-1047. December 13-16

e CAD/CAM SEMINAR
Carl Machover on CAD/CAM.
Cathedral Hill Hotel. San
Francisco. CA. Contact Carol
Every. Frost & Sull ivan Inc..
106 Fulton St.. New York .
NY 10038. (212) 233-1080.
December I 7-19
e

SOFTWARE MANAGE
MENT CONTROL-Con
figuration Management of
Software Programs. Washing
ton. DC Intended to show
those working in software
management how to control
development. maintenance.
and operational costs.
Familiarity with MIL-STD
480. 483 . and 490 is helpful.
but there is no prerequisite
for this course. The cost is
$730. Contact Stod Cor
telyou. Continuing Engineer
ing Education. George
Washington University. Wash
ington. DC 20052 . (800)
424-9773 ; in the District of
Columbia. (202) 676-8520.
December 17-19

e BRIEFING ON
ADVANCED LANGUAGES
Structured Techniques Using
Fourth Generation Lan
guages. Dallas. TX. This
seminar explains how struc
tured techniques and fourth
generation languages can be
used. The fee is $79 5. Con
tact Software Institute of
America Inc .. 8 Windsor St..
. 1ndover. MA 01810. (617)
470-3880. December 18-20

e

BUSINESS GRAPHICS
SEMINAR-Carl Machover
on Business Graphics.
Cathedral Hill Hotel. San
Francisco. CA. Contact Carol
Every. Frost & Sullivan Inc.
I 06 Fulton St.. New York.
NY 10038. (212) 233-1080.
December 20- 21

January 1985
e

NETWORKS MADE
CLEAR-Computer Semi
nars. various sites through
out the U.S. A series of
seminars that covers com
puter databases and such
applications as local-area
networks and graphics. Con
tact Technology Transfer In
stitute. 74 I Tenth St.. Santa
Monica. CA 90402 . (213)
394-8305. Januaq1-February

e

HANDS-ON LEARNING
Hands-On Computer Semi
nars. Wintergreen . VA.
Seminars offered are " Intro
duction to Personal Com
puting." " Word Process
ing/Information Manage
ment ." and " Spreadsheet
ing/Graphing." Each spans a
four-da y period and pro
vides I 4 hours of hands-on
practice. Rates. which in
clude lodging and ski-lift
tickets. vary from $570 to
$975 . depending on accom
modations. Contact Dr.
M. D. Corcoran. Wintergreen
Learning Institute. POB 7.
Wintergreen. VA 22958.
(800) 32 5-2200; in Virginia.
(804) 325-1107 .

100% FLAWLESS
COPIES . ..
• • • FAST!
No need to tie up your valuable computer to duplicate
diskettes ... when VICTORY can provide you with a
duplicator that will do the job flawlessly, and much
faster. One button operation automatically formats,
duplicates and verifies up to 8 diskette copies at the
same time.
VICTORY can supply you with literally dozens of
standarized formats to match the protocol of virtually
any current computer. In addi
tion, built-in utilities enable
you to read or devise any for
mat you may require. If that's
not enough, VICTORY can
help you with unusual or
unique formatting, serializing
or copy-protecting problems.
VICTORY duplicators are
designed to be reliable. Each
of the copy drives has a
separate controller to increase
copying throughput and
ensure maximum uptime.
VICTORY Duplicators use
industry proven drives com
bined with 100% digital tech
nology ... there are no
analog circuits to slowly drift
out of tolerance.
Let us help free you from
your disk-duplicating bottle
neck at a surprisingly
attractive price. Write or call:
VICTORY ENTERPRISES
TECHNOLOGY, INC., 8910
Research Blvd ., Suite 82,
Austin, Texas 78758
(512) 450-0801.

January-Maren

e

TELECOMMUNICATIONS
CONFERENCES-Telecom
munications Program.
various sites throughout the
U.S. "Satellite Technology
for the Nontechnical
Manager'· will be offered.
Contact Phillips Publishing
Inc .. Suite I 200N . 7315
Wisconsin Ave .. Bethesda.
MD 20814 . (301) 986-0666 .

January-May
(continued)

Victory Enterprises
Technology, Inc.
Circle 378 on inquir y card.
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Now Your
Computer
Can See!

$295.00 *
A total imaging system complete
and ready for plug-and-go opera
tion with your personal computer.
The MicronEye·· offers select
able resolution modes of 256 x 128
and 128 x 64 with operating speeds
up to 15 FPS. An electronic shutter
is easily controlled by software or
'
manual functions, and the included sample programs allow you to con
tinuously scan, freeze frame, frame store, frame compare, print and pro
duce pictures in shades of grey from the moment you begin operation.
Only the MicronEye·· uses the revolutionary IS32 OpticRAM·· image
sensor for automatic solid state image digitizing, with capabilityfor grey
tone imaging through multiple scans. And with these features, the
MicronEye·· is perfectly suited for graphics input, robotics, text and
pattern recognition, security, digitizing, automated process control and
many other applications.
The MicronEye·· is available with immediate delivery for these com
puters: Apple II, IBM PC, Commodore 64 and the TRS-80CC !trademarks or
Apple Computer Inc.. International Business Ma·
chines. Commodore Corp.. and Tandy Cor~
respectively).

Phone for MicronEye·· informatior
on the Macintosh, Tl PC and Rs23;
(trademarks of Apple Computer Inc. and Tex as Ir
strum ents respectively.)

'(Add 5J0.00 for shipping and handling I Feder<
Express Standard Air!; residents of the fol!owin~
states must add sales lax: AK. AZ. CA. CO. CT. FL
GA. IA. ID. IL. IN. LA. MA. MD. ME. Ml. MN. NC. NE
NJ. NY. OH. PA, SC. TN. TX. UT. VA. VT, WA. Wl.J

TECHNOLOGY, INC.
VISION SYSTEMS
2805 East Columbia Road
Boise, Idaho 83706
(208) 383-4106
TWX 910-970-5973

e SME CONFERENCES,
EXPOS-Conferences and
Expositions from the Soci
ety of Manufacturing Engi
neers. various sites through
out the U.S. For a calendar.
contact the Society of
Manufacturing Engineers.
Public Relations Depart
ment. One SME Dr., POB
930. Dearborn. Ml 481 21.
(313) 271-0777
January-November
e

SYSTEM SCIENCE
EXAMINED-The Eighteenth
Annual Hawaii International
Conference on System
Sciences: HICSS-18. Hono
lulu. HI. A series of con
ferences devoted to ad
vances in information and
system sciences. Major topic
areas are hardware. soft
ware. decision-support and
knowledge-based systems.
and medical information
processing. Contact Nern B.
Lau. HICSS-18 Conference
Coordinator. Center for Ex
ecutive Development. Col
lege of Business Administra
tion. University of Hawaii.
2404 Maile Way, C-202.
Honolulu. HI 96822. (808)
948-7396. January 2-4

e

PCB MANUFACTURING
Printed-Circuit Fabrication
Technical Seminar. Sheraton
Twin Towers Hotel. Orlando.
FL. Multilayer processing.
trends in manufacturing and
materials. and computer
aided manufacturing will be
explored. The registration
fee is $3 50. which includes
materials. luncheons. and
admission to a trade show.
Contact Laura Harrel. PMS
Industries Inc .. 1790 Hem
bree Rd .. Alpharetta. GA
30201, (404) 475-1818.
January 3-1 0

e

Now otyour
computer store.

PE:~MA POWE~®

E1ecrron1cs inc.

5615 Wesr Howard Avenue• Chicago . Illino is 60648 • (312)64 7-9414
86
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GIZMOS GALORE
Consumer Electronics Show.
Convention Center. Las
Vegas. NV. One of the
largest shows of consumer
electronics products. Contact
Consumer Electronics Office.
Suite 300. 2001 Eye Street

NW. Washington. DC 20006.
(202) 457-8700. January 5-8

e

MANAGE RESOURCES
WISELY-Managing Com
puter Resources. Winter
green. VA. Focuses on net
working. system design. per
formance evaluation. and
operational difficulties en
countered by managers and
executives. Rates include
lodging and ski-lift tickets
and vary from $570 to $769
depending on accommoda
tions. Contact Dr. M. D. Cor
coran. Wintergreen Learning
Institute. POB 7. Winter
green. VA 22958 . (800)
325-2200; in Virginia. (804)
325-1107. January 7-11

e

STERLING COMPUTER
SHOW-The Fourth Annual
Sauk Valley Computer Club
Computer Show. Northland
Mall. East Lincolnway. Ster
ling. IL. Businesses. schools.
and users groups from the
area will display and demon
strate computers and related
services. Admission is free.
Contact Sauk Valley Com
puter Club. POB 702. Ster
ling. IL 61081 January 12-13

e SCSI DEVELOPMENTS
Small Computer Systems In
terface [SCSI) Forum. Fort
Lauderdale. FL. A seminar
and exhibit devoted to SCSI
controllers and peripherals.
Contact Mr. J. Molina. SCSI
Forum Ltd .. POB 2625. Po
mona. CA 91768-2625. (213)
410-3952. January 15
e

BUSINESS COMMUNICA
TIONS-The Second Annual
Business Telecommunica
tions Exposition: BitfeJCom
Northeast. Aspen Hotel
Manor. Parsippany. NJ.
Seminars and product dis
plays. Preregistration is com
plimentary; $10 at the door.
Contact Michael C. J.
Houston. T. E. G. Inc.. The
Exposition Group. 8 3
Barnegat Blvd .. Barnegat. NJ
08005, (609) 698-7020.
January 16-18
(continued)

THE PROFESSIONAL 'S CHOICE
Lotus

1-2-3

WORD PROCESSING/
EDITORS

Easywnter II System
fancy Font
fma l Word
Microsolt Word
Microsolt Word/Mouse
Multi mate
PeachText 5000
PfS: Write
Samna Word Ill
Volkswriter Deluxe
The Word Plus !Oasis)
Word Perfect ISSIJ
WordPlus-PC with The Boss
WordStar
WordStar Prolessional
IWS/MM/SS/S~

WordStarOplions ak
iMMISS/SIJ
XYWrite II+

COMMUNICATIONS/
PRODUCTIVITY TOOLS
Crosstalk
Memory Shilt
Move It
Prokey 3.0
Relay
Smarlcom II

Abstat
BPS Business Graphics
Chartmaster
OR Draw
Energraphics w/Plotter
Execuv1s1on
fast Graphs
Graphwriter Combo
MS Chart
PC Draw
PfS: Graph
Sign master
Slatpak·NWA
Slatpac·Walonick

Alpha Data Base

$279
$189
$229

SPREADSHEETS/
INTEGRATED PACKAGES
Aura 5
Electric Desk
Framework
Integrated 7
Jack 2
Lotus 1-2-3
Multiplan
Open Access
Smart System
SuperCalc 3
S~m~hony
T I olver
VisiCalc IV

GRAPHICS/STATISTICS

DATABASE SYSTEMS
$21 9
$159
1189
239
$299
$269
$199
$ 95
$Call
1169
109
1249
319
219

Co~dao~a1~r' II

dBase II
dBase Ill
DB plus
Friday
lnfoStar+
Knowledgeman
PfS: f1le/PfS: Report
Power base
2uickCode
:base 4000
TIM IV
Versalorm

LANGUAGESh,UTILITIES
Concurrent w indows
Digital Research
CCompiler
DR Fortran 77
Lattice ·c·
Microsolt CCompiler
MS Basic Compiler
MS Fortran
Norton Utilities

1179
299
369
89
r9
179
289
F99
169
159
r269
9
249
249
$219
$219
$219
$299
$309
$249
$239
$ 59

$329
$229
$369
1339
329
$309
$135
F99
579
$219

PROJECT MANAGEMENT

r29
269
159

ACCOUNTING MODULES

$119
$ 79
$109
$ 95
$ 99
$109

Harvard Project

Mi~~~;nePro1ec1

Sc it or Pro1ecl 5000
Vis1Schedule
BPI Accounting
IUS Easy Business System
MBA Accountin~
Open Systems ccounting
Peach~ak 4 iGL/AP/ARJ
Peach rec Account ing
Real World Accounting
Star Accounli'Jl,Partner
iGL/AP/AR AY)
Siar Accounting Partner II

f279
229
$259
$199
p19
279
$219
$399
$169
$279
95
199
f329
299

$169
$129

HOME/PERSONAL FINANCE
Dollars and Sense
financier II
Home Accountant Plus
Sundex-CPA

$119
$119
$ 99
$109

HARDWARE I
PERIPHERALS*

$239
11 69
299
$199

r
319
369
429
239
299
469

F49
699

AST Six Pack Plus i64k)
Quadboard !Ok)
Hayes 1200B with
Smarlcom
Hayes Smarlmodem 1200
Keylronic 5151 DLX
IRMA
Hercules Graphics Board
Epson f X- 100 Pr inter
Comrex II Printer
Cltoh Prowriter
Okidata 93A
Toshiba Pl351 Printer
64K Memory

Framework

'969

i

PROFESSIONAL
DEVELOPMENT
Management Edge
Think Tank

· •ao9

$269
$Call
$399
$489
$209
$995
$349
$Call
$Call
$Call
$689
$Call
$ 55

· SY-mphony
14Z9

MultiMate

'Z69
R:base

4000

Volkswriter
DLX

'169
WordStar
Professional

'Z69

sz79

AST6 Pak
Plus

Smartmodem

'Z69 .

12008

•999

·call for sh1pp1n9.

Smartmodem

LOWEST PRICE GUARANTEE!!
We will match current nat ionally
advertised prices on most products.
Call and compare.

1200

'489

FREE!
Diskette Library Case
wit h your order. Th is attractive
case pro tects, indexes and stores
10 disket tes for quick retr iev al.
Normal ly a $ 10 va lue, it is now
avai lab le FREE to Soft li ne customers
TERMS:
Checks-allow 14 days to clear. Credit processing-add 3%. COO orders-cash. M.O. or certified
check-add $3.00. Shipping and handling UPS surface-add $3.00 per item (UPS Blue $6.00
per item) . NY Stale Residents-add applicable sales tax. All prices subject to change

Softline Corpora r1 on
P.O . Box 729. Brooklyn. NY 11230
TELEX: 421047 ATLN UI

I

Nowlast minutepresentations
can be maOe from
yourpersonalcomputer.
Incolor. In house. lnminutes.
Introducing Polaroid Palette.
Whether your presentation is in 30
minutes or 30 days, the new Polaroid
Palette Computer Image Recorder will
make it easier: Priced at under $1800"; it
lets you make Polaroid instant 35mm
slides or prints from personal
computer-generated data. Right at your
desk. So now you can create a presen
tation in minutes. Without sending out
for processing, paying premiums for
rush service or risking the security of
your confidential information.
Wor~ with the

graphics
packages ofthe IBM PC or XI;
DEC Rainbow, Apple Ile and II+
as well as other pcs.
The Polaroid Palette is designed to
work with many graphics software
packages. In fact, when using such
popular programs as Graphwriter,
Chart-Master, Sign-Master, DR Draw
and DR Graph, Palette can virtually
double both the horizontal and vertical
resolution of your monitor Plus, a

"backfill" feature reduces raster lines
for a smoother, more finished appear
ance. The result-presentation quality
slides. On-the-spot.

Color 35mm slides, even rom a
black and white CR'I
Think of it as an artist's palette. Be
cause Palette "paints" your graphs,
charts and text. You're choosing from
up to 72 colors. If you don't want red,
press a few keys-it's green. And if
you're not the artistic-type, Polaroid
has developed a menu of color sets:
combinations of colors that have been
specially coordinated to complement
your presentations. And all of this is
yours, even if you have a black and
white monitor.

Lets you make last minute
changes or add
up-to-the-minute information.
The Polaroid Palette is the fast, con
venient, low-cost way to prepare slides
for your presentation. And perhaps

even more important, Palette allows
you to keep confidential information
confidential. You won't have to send
your work out to anyone again.
So why wait until the last minute to
find out about Polaroid Palette' Call
this toll-free number or return this
coupon. Because with Palette you'll
make your deadlines, in no time.

,----------------1
I For a demonstration, ca ll coll-free, o r mail the
coupon to Polaroid Corp., E. I. Marketing, Depc.
I 604, 575 Technology Sq., Cambridge, MA 02139.

: CALL 1-800-225-1618
I 0 Send information.

0 Have repr esemative call.

I

B- 12 /84

I

N:•mc

I

Com1x111r - -- - - - - -- - - 

TI1lc- - 

I M lt l r c " ' - - - -- - - - - -- 
1
I Ciry _ _ _ _ _ _ srate _ _ Z i p - 
1 Telephone ..>..
( _ __,__ _ _ _ _ __

I
I

_

PC make and modeJ _ _ _ __ _ _ __

iL ________________
ii Polaroid JI
I
I

•suggested list price. Pol:iroid*

Circle 308 on inquiry card.
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Third Annual Conference on

EVENT QUEUE

INTERACTIVE
INSTRUCTION DELIVERY
in Education, Training
and Job Performance
February 13-15, 1985
Sheraton Towers Hotel
Orlando, Florida
Presentations cover applications in:

• Videodisc
• !t1icrocoH1puters
• Software Development !t1ethodology
Exhibitors include:
MetaMedia Systems
Applied Science Assoc. Inc .
Pioneer Video, Inc.
Creative Technologies Corporation
LaserVideo, Inc.
NCR Corporation - Video Systems
Capital Video Communications, Inc. Sony Corporation
General Electric
Panasonic Industrial Company
Creativision
Digital Equipment Corporation
Kinton, Inc.
Raytheon Service Company
ICS-Intext
Online Computer Systems
Hazeltine
3M Optical Recording Project
Hitachi
Digital Techniques, Inc.
For further information contact:

A -, Society for Applied Learning Technology
v

256K Ram, Color card,
Monitor, Parallel Port,

DOS
$1995

call for other configurations

IBM P.C.
256K Ram , !.? -Floppy drives,
10 Meg. hard drive,
Mono card, Monitor, DOS

$2795

call for complete details

Printers

Modems

Brother HR-15 ...... 5365.00
Epson FX-80 . . .. .... 399.00
Juki 6100 . ...... .. . . 399.00
Software
dBase Ill ..... . . .. .. . 399 .00
PFS: Write . .. . .. .. . . . 84.00
Lotus 1-2-3
. . . . . 299.00

Hayes 1200 .....•.• 5445.00
Hayes 12008 . . . . . . • 369.00
Pro-Modem . . ....... 310.00
Accessories
AST Six Pak Plus . • • 249.00
Teac 558 •..•.••.. 179.00
10 Meg. Internal drive 750.00

Call for pricing on our complete line
of fine computing products

YOU CAN'T BUY COMPUTERS FOR LESS
(619) 579-2730 (800) 782-4242 (CA only)
]1155 Avocado lllvd ., Suite 140•227

La Mesa, California 92041

Prices sub1 ect to change without notice .
•

90

Pr1Ces retlect 2 112% ca sh discount • Ouant1t1e s l1m11cd
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COMMUNICATIONS
INDUSTRY CONFERS
COMMTEX International and
The 1985 NAVA. Convention
Center. Anaheim. CA.
COMMTEX features audio
visual. video. and microcom
puter products for business.
education. and government.
NAVA. the conference and
convention of the Interna
tional Communications In
dustries Association. is
made up of numerous semi
nars. general sessions. and
special-interest group
meetings. Contact Interna
tional Communications In
dustries Association. 3 I 50
Spring St.. Fairfax. VA
22031-2399. (703) 273-7200.
January 16-21

e

·50CulpeperSt., Dept. B
Warrenton, VA 22186 (703) 34 7-0055

-
---
----·
---
- - ---
-----
-IBM
- -·P.C

e

c:::J

~

Circle 404 on inquiry card

MEASUREMENT
SCIENCE-Measurement
Science Conference. Marriott
Hotel. Santa Clara. CA.
Technical sessions will ex
plore such topics as laser
and optical-fiber metrology.
time and frequency mea
surements. and the effects
of data networks on calibra
tion. Exhibits and formal ad
dresses highlight this event.
Registration details are
available from Darlene
Diven, Measurement Science
Conference. POB 61344,
Sunnyvale. CA 94088-1344,
(408) 756-0270. lanuary 17-18

e

OPTICAL ENGINEERING
SYMPOSIUM-The 1985
Symposium on Optical and
Electro-Optical Engineering
and Instrument Exhibit. Mar
riott Hotel. Los Angeles. CA.
This symposium. sponsored
by the International Society
of Photo-Optical Instrumen
tation Engineers (SPIE). is
made up of conferences. ex
hibits. and tutorial short
courses. Contact SPIE. POB
IO. Bellingham. WA 98227
0010. January 20-2 5

e UNIX USERS UNITE
The 1985 UniForum: The In
ternational Conference of
UNIX System Users. Info
mart. Dallas. TX . More than

400 companies are expected
to exhibit UNIX-related
equipment. A conference
program is planned. Uni
Forum. sponsored by the
/usr/group. will be held in
conjunction with the grand
opening of Dallas's Interna
tional Information Process
ing Market Center (lnfomart)
Contact Professional Exposi
tion Management Co.. Suite
205 . 2400 East Devon Ave..
Des Plaines. IL 60018. (800)
323-5155: in Illinois. (312)
299-3131. January 21-25

e

IN-FLIGHT COMPUTING
EXPLORED-Meeting of the
Radio Technical Commission
for Aeronautics. Washington.
DC. An industry committee
will look into the possible
effects that battery-operated
portable computers may
have on an airplane's naviga
tional equipment. The com
mittee. called SC-156. meets
at 9:30 a.m. Contact the
Radio 'lechnical Commission
for Aeronautics. Suite 500.
14 2 5 K St. NW. Washington.
DC 20005. January 22-23

e MICROS. COMMUNICA
TIONS, AND BUSINESS
Microspeak '85. San Fran
cisco. CA. This conference
will focus on ways to set up
a cost-effective microcom
puter communications sys
tem. The fee is $695 . Con
tact Stephen J. Schneider
man. Micro Communica
tions. 500 Howard St.. San
Francisco. CA 94105 . (415)
397-1881. January 22-24
e

SEMICONDUCTOR
EQUIPMENT. CONFERENCE
Advanced Semiconductor
Equipment Exposition and
'Iechnical Conference. Con
vention Center. San Jose.
CA. Admission to the show
is free with preregistration.
Contact Joyce Estill. ASEE
'85 Show Manager. Cartlidge
& Associates Inc .. I IOI
South Winchester Blvd.
#M259 . San Jose. CA 95128.
(408) 554-6644 .
January 22-24

.<h.. ._,.,

High performance to cost ratio...

Programming Chips?

EVENT QUEUE

Pm;.rn

e COURSEWARE TIPS
Selecting and Evaluating In
structional Courseware.
Princeton. NJ. This seminar
shows teachers how to iden
tify sources and the effec
tiveness of educational
courseware. how to evaluate
courseware. and selecting
and using courseware direc
tories. clearinghouses. data
bases. and published
reviews. Hands-on experi
ence is provided. The fee is
$12 5. Contact Educational
Testing Service. Princeton. NI
08541. (609) 734-1108.
January 24
e

INSTRUCTIONAL
COMPUTING CONFERENCE
The 1985 Florida Instruc
tional Computing Con
ference. Sheraton 1\vin
Towers Convention Center
and Howard Johnson's
Florida Center Hotel.
Orlando. FL. This fifth an
nual conference will feature
more than I 00 sessions on
instructional and adminis
trative computing as well as
general conference sessions.
More than 130 companies
will exhibit. Contact the
Florida Department of Edu
cation. Educational Tech
nology Section. Knott Build
ing. Tallahassee. FL 3230 I.
(904) 487-3104.
January 28- 31

e

NETWORK CON
FERENCE, EXPO-The
Seventh Annual Communica
tions Networks Conference
and Exposition. Convention
Center. Washington. DC.
Contact Communications
Networks 1985 . POB 880.
Framingham. MA 01701.
(800) 2 2 5-4698; in Massa
chusetts. (617) 879-0700
January 29- 31

e

GERMAN TRADE SHOW
Micro-Computer '85. Hall 4.
Fairgrounds. Frankfurt. West
Germany. More than 200 ex
hibitors of hardware. soft
ware. accessories. and ser
vices will display their
wares. Other features in-

elude seminars. workshops.
and discussions. Contact Mr.
Philippe Hans. German
American Chamber of Com
merce. 21st Floor. 666 Fifth
Ave. New York. NY 10103.
(212) 974-8856.

January 29-Fe8ruary 3

e

PAN AMERICAN CON
FERENCE-The First Inter
national Information Man
agement Congress Pan
American Conference.
Caribe Hilton International
Hotel. San Juan. Puerto Rico.
Seminars and product ex
hibits on advanced micro
graphics and office automa
tion. Contact IMC. Pan
American Conference. POB
34404 . Bethesda. MD 20817 .
(301) 983-0604 .
January 30- 31

February 1985
e OEM CONFERENCES
OEM-Only Regional Invita
tional Conference. various
sites throughout Europe.
For a schedule. contact
Beatrice Labbe. Conference
Director-Europe. B. J.
Johnson & Associates. 31 51
Airway Ave. #C-2 . Costa
Mesa. CA 92626. (714)
957-0171. February-March
e

AUTOMATED FACTORY
EXPLORED-Automated
Manufacturing. Don CeSar
Hotel. St. Petersburg. FL.
Contact Eleanor Bernet.
Frost & Sullivan Inc. I 06
Fulton St.. New York. NY
10038. (212) 233-1080.
Fe8ruary 4-5

e

TECHNOLOGY AND THE
OFFICE-The I 98 5 Office
Automation Conference.
Georgia World Congress
Center. Atlanta. GA. The
theme for the sixth annual
Office Automation Con
ference is "Today's Partner
ship: People and Tech
nology... More than 4 5 tech
nical sessions are planned.
(continued)

MODEL7956 . . . . . . .. ...... . . .
(with RS232 option) . . .. $1099.
MODEL 7956 (stand alone) $ 879.
GTEK's outstanding Gang Pro·
grammer with intelligent
algorithm can copy 8 EPROMS at
a time! This unit is used in a pro·
duction environment when pro·
gramming a large number of chips
is required. It will program all
popular chips on the market
through the 27512 EPROMS. It
also supports the Intel 2764A &
27128A chips. It will also program
single chip processors.

i .mw... looftwore from GIEK

MODEL 7228 · $549
This model has all the features
of Model 7128, plus Intelligent
Programming Algorithims. It
supports the newest devices
available through 512Kbits; pro
grams 6x as fast as standard
algorithims. Programs the 2764 in
one minute! Supports Intel 2764A
& 27128A chips . Supports
Tektronics, Intel, Motorola and
other formats.

EPROM&PAL

PROGRAMMERS
-'I'hooe features are standan:! from GTEK
llirpttiblewith ell RS232 Slrial inlJrlB.E pen. • Aul:D se.rt baud rate• With er witln1t hard
shaking• Bidire:tional Xon'Xoff • CIB'lJI'R~ •Reed pinoowpebbleROMS• Nol»'
saiality module. • Intel. Mrurola. MCS86 Hex fcrmat.9 • Split facility fer 16 bit data path>•
Raid. ~ famit;taj list <nnmarili • Intarupt drivm - irogra<n and V1riy rm! tirre while
SBrling data • Program single byte, block. er whole EPROM • lntelligmt ~ di9Bn bad
aM/er era..<mble EPROM • Verify erasure and cn:npere axnmand.• •Busy light • Wmp1e!2 with
Te>ctool nro in!Htim fem! 91.Cket and in~ 120 VAC paMr 1240 VA050Hz available) •

•

MODEL 7324 "Sll99
MODEL 7128 - 8429
This unit has a built-in compiler.
This model has the bighesL
rhe Model 7324 programs all
performance-to-price-ratio of any
unit. This is GTEK '$ most popular
v!MI. National and TI 20 and 24
unit! It supports the newest
Jin PALs. Has non-volatile
memory. It operates stand alone
devices available through
ir via RS232 .
256Kbits.
. . $ 599
IODEL 7316 Pal Programmer . . . . . . . . . . . . . . . . . . . . . . . . .
Programs Series 20 PALs. Built·in PALASM compiler.

DEVICES SUPPORTED
by GTEK's EPROM Progranuners

NMOS
2758
2716
2732
2732A
2764

NMOS

2764A
27128
27128A
27256
27512

2508
2516
2532
2564
68766

68764
8755
513 3
5143

CMOS

EEPROM

27C16
27C16H
27C32H
27C64
27C256

521 3 l2816A
5213H 12817 A
52B13
X2816
48016

MPU'S
8748
8748H
8749H
8741
8742H

8741H
8744
8751
68705

UTILITY PACKAGES
GTEK"s PGX Utility Packages will allow you to •pocily a range of addresses to
send to the programmer, verify erasure and/or set the EPROM ~YI"'· The PGX Utili
ty Package includes GHEX, a utility used to_.&<merat,e an Intel HEX file.
PALX Ut111ty t'ackage - for use with GTEK '9 Pal Programmers - allows
transfer of PALASM® source file or ASCII HEX object code file.
Both utility packages are available for CPM.® MSDOS,® PCDOS,® ISIS® and
TRSDOS® operating systems. Call fo r pricing.

A VOCET CROSS ASSEMBLERS
These assemblers are available to handle the 87 48, 8751. Z8. 6502, 68X and other
micror.rocessors. They are available for CPM and MSDOS computers. When order
ing, p ease specify processor and computer types.

ACCESSORIES
Model 7128·Ll, L2, L2A . . . . . .
. ... IOEM Qu
ityl $259.
~ode! 71 28·24 . . .
. .. $329.
:ross Assemblers
. . . . . . $200.
>IM48 Simulatnr
. Call for pricing
'GX Utilities ,
. Call for pricing
'ALX .
Call for pricing

CliEK

XASM lfor MSDOSI
$250.
UIV Eraser DE-4 . .
$ 80.
RS232 Cables . . . .
$ 30.
8751 Adapter . . . . .
. $174.
. . . $135.
8755 Adapter . . . .
48 Family Adapter . . ... . ... . .. $ 98.
68705 Adapter . . . . . . Call for pricing

Development HardwarelSoftware
P.O. Box 289, Waveland, MS 39576
601/467·8048
, INC.

GTEK. PALASM, CPM, MSDOS, PCDOS, ISIS, and TRSDOS
are all registered trademarks.
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KMA "DISCOUNT" SOFTWARE
MOST ORDERS SHIPPED NEXT DAV
RE CREATION/EDUCATIONAL

BUSINESS/HOME/UTILITIES
Accountmg Parlner
Accounl1ng Plus GLJAP/AR/INV
Bank Slfeel Wr1le1

Blacks Law 01c11ona1y
Bookkeeper 111
BPI GUARJAP/ PAY/I NV

C!nal GUAR/APJPAY
OOase 11
OG1aph

ea

ea
ea

01sk Orrve Anoly1e1

Donar & Sense
Federal Olhc1a1 for ms
Fi1day
Home Accountanl
tn1os1ar

Landlord
Mul!!plan
Peachtree APJARJGl/1NV/PAY

ea

Peach Te.xi
Pe1sonal lnves101

?67 50
?56 75
55 95
85 97
6598
?6750
18000
395 00
189 00
35 95
1?900
65 00
199 00
61 97
?8000
38775
147 00
450 00
?56 75
111 50

PFS Wr1!e /F 1le/ Rep/ Graph

ea 93 75

Pro!1n

199 75
189 00
138 75
56 97
100 00
138 00
167 40
175 00
ea 115 00
?80 00

Owck Code
S!Ock Portlol1 0 System
Ta~ Advan1a9e
Ta..- Break Annual

l ax Break Planner
Tax Decisions
Tax Preparer
Wes!ware GlJAP tA RJPAY /I NV
Wordstar

ETC

ElC

ETC

EVENT QUEUE

33 98
ea 33 97
?7 97
?7 97
43 97
73 97
3397
33 97
43 97
33 97
3397
33 97
J? 67
33 97

Advenlu1elaniJ
Algebra 1·4
Alphabet Circus

8101ogy Facts

Coasr 10 Coasr Ame11ca
Computer Prep for G1e

C1ypto C1ibe

Omo saws
Oinosaw 01g
E1emen1ary Science Facts
Fleer Feel
tn1ured Engine
Jungle Hun!
lucky·s Magic Ha r

3397

Matchmake1 Gra mmar

Shapes & Colors Rodea
Speed Reader II

43 97
3?67
3? 67
7397
3?67
ea 33 97
30 97
?7 97
61 97

Spelhng Grade 2-8

ea 33 97

Mat h Blaste r

Moon Pa!r ol

Ms Pac Man
Owlcat Sar 115 HIJ
Pole Pos1110n
Sa! · Malh/VerOal
Sea Ho1se Hide & Seek

34 00
3097
3597
3097
3040
33 97

Summer Games
Teach Yoursell App1e Basic
Typing lnshuc lor
Wet1s1e1 The Word Game
Word Mas1e r
Zaxxon

ElC

ElC

ETC

CAL L FOR PROOUC l S N01 US1EO
~y RES10EN1S AOO APP LI CABLE lAX
All PRICE S SUBJEC l 10 CHANGE WIT HOUl NOllCE ANO AVAll ABl ll lY

ORDERS: (800) 332-0429

KMA SOFTWARE

P0 BOX 14
FRESH MEADOWS, NY 11365

INF OR MA TION: (212) 591-2772

Full-conference preregistra
tion fees are $I 00. which in
cludes admission to the ex
hibit area. Student. one-day.
and exhibit-only rates are
$I 0. $40. and $30. respec
tively. Full-conference
registration at the door is
$125 . Contact OAC '85.
American Federation of In
formation Processing
Societies Inc.. 1899 Preston
White Dr .. Reston. VA
22091. (703) 620-8952.
February 4-6

e

SHOW AND CON
FERENCE-Mini/Micro
West-85. Hilton Hotel.
Anaheim. CA. A computer
conference and exhibition.
Contact Electronic Conven
tions Management. 8110
Airport Blvd .. Los Angeles.
CA 90045. (213) 772-2965 .
February 5-7

$599
l'\!.sembl('d. Tnied

rncJud~CP/M]OondW::

New Items:
• MSOOS Coproces<;ar

• 68COO (Clpf()(l'Sl.Qr
• 80X14 LCD Dn..n
• H;1()1RM101sk
• 3Y1"S1nglrBo.1rcJ

Mountain Bide OomPuter

@@

Video. 128l(b , CP/M Plus™, ilnd more
lBOCPU

MS.C·ICO

use~

the mon popul.:ir m1ooproceu0<. tnl'
MSC.ICOrun~.1t 4 MHZw1lMOut
Triewholesystemrs incorpor,11ed1tKOil
t"9" q!J<lhty ro.x l;1yer PC board me;1suring only l'!Smm
x 250mmr 10· >< 6"]. The system rC"quirt's only 1 2 Amps
;~ ~ S v o1n;1nd0.1 Amps.:it ± 12 Volts.

ZBO. <H•H m;1mCPU
;1nywil•t~t .lle~

Two R5.ZJ2C Ports

MSC·ICO communica tes w1lh primers. modems. plo1
1en. ;1nd other Stilndiltd RS232C devices 1hrougr1 •[S
two lena l ports These por11 are 1ndepenck-ncty pro·
gr;1mmab1e lot baud r;1tes. stop boU. diltil torm.11 ilnd
piltily. Synchronous commurnc <'t lon on Port A il.
JUmpC'I ~"1eCt<tble.

B.;iinked CPIM Pl us Included

Cenircnlcs P.;iirallel Port

(PIM P! u\ f) 0 b.1nkC"d) IS included on d 1~~ Wlttl <III
mJnUills, CP IMPI U\1~ upwilrdly compilroble w r!h (PIM
2 2 Jnd includC'S Che SID debugger. tt1e MAC and' RMAC
macro ;m ernbler~ ,1nd me LINK.SO loader. MSC.JCO's
( uuorn BIOS prov1aes support 1or multiple Mli: 101man
.:ind VOdevll'.econuol. System spec<lic sof1ware 101 d•sk
lormamng. disk copying. delmrn9 lunC11on keys and
mod1fyiog screen auubu!es 1s also mCluded.
128Kb RAM
One 64K b<tnk ot memory Is devoted to CPIM .;md us
d •sh '"'""blocks. wllile me other MK bank is devOtt'< !
to applo c.1 tt0ns programs. Thi\ <trrangement not only
provrdesmorememoryfo1progr<1ms.butn srg nil•tanUy
1ncreases thespeedolel1skl10

A 51,1nd.11d Cenironics pai.lllel port i' llow~ MSC·ICO to
communiif.lre w1ltl printer~ i'n<I Olher parilllet devKe s

lnrcrn;.I Floppy Disk Controlle r

MS(. ICOn<indres ShugilrllANS! stilnclarcl fl oppy el•Sk
dnve~m<' v.ltu.•cy c l i1zes il nd lo1m;11s
• s· · 5SSD,24lKb
• s·· DSDD. 1.2Mb
• S. t / 4 .. DSDD, J20Kb
• 5 ·1'4.. DSOD,800Kb
• 5 -f/4 .. OHD,1. 2Mb

Up to four drives cl ;1ny densr[y or size C<Jn IX con·
neaed toMsc.rco Both S !14.1nd 8 inchconnectors are
on·bo.1rd to m ~ kt• dtsk dr•ve connewons easy.
Hl9h Speed CRT Con t roller

MSC .1coconi;1ons ,m BO >< 14 hne memory mapped CRT
controller. Video oulput ~composite or se p;:u.ite 10
m;11ch any mo1111or Aunbuces such ilS 1n1e11 .:mddelett'
line. reverse Video. ;ind sem1g1aph1cs are supported
Cursor eJ.Cape \equences ae iV1 e~1em1on of DEC's
VTS2 ilnd c;1n be easily reprog1<11mnrd 10 emulille most
st.lndilrdtermrrl(IJS

P.illr<lllel Keyboi'lrdPo r t

MSC.lCO (Onnecu to any ASCI I paralle l kl.'yboi11d ol
pos111ve or nega11ve poli1f1ty w 11t1 ii negat ive strot;e. A
cypr.aneatl bull er ;1na progr.Yl'lmilb1e lunrnon keys a re
provided byMSC.ico·~ custom BIOS.
16 Sir TTL lfO Port

Th1\ port allow~ you to <Kcess printe11. re1.ty1. LED's.
DACS. AOC~. sw1tchC'S. EPROM pr09"arrimC"rs and
manyo!hC'rdevKes
The bill!('ry b.icked u p clo<k <<tlenda r p1ov.des tm1e .-ind
d ate 1rilorm;mon to CPIM lor IP!e 1Cilmp11'l9 l l1l!' doc k
bi;- acceHed lrom apphcauom P•OQ• <tms
Extern.;ii l Bi.n

c;.11 also

MSC KO'~ SO pm bus connector p1ovidese~ p.in sion f or
a t1;1rd d11~ conirolle1. RAM fll~k . gr<1pt1iu or a 68000
systC"m Pleitse call 01 Wille' for more info1m,1t1on on
MSC-JCO SOllves Th'le Ollnd Mont')'

M;onul ;o c1u redby

Jouttuu" Pacific Ll"111ed
1318 TsurulT' (hUO Tsurum1 YOhOham<i JAPAN 230
~045501BS42

Tt>t>.t 3821320SPACIFJ

U)A0,.!11b"101

ARTISOFT. l"c.
P 0

e

e

STRIDE TO FAIRE
Stride Faire '85 . MGM
Grand Hotel/Casino. Reno.
NV. This is the second an
nual technical trade fair
sponsored by Stride Micro.
formerly known as Sage
Computer. Contact Laura
Smith. Stride Micro. 4905
Energy Way . Reno. NV
89502 . (702) 322-6868.
February 8-1 0

e

SOFTWARE MANAGE
MENT CONTROL-Configu
ration Management of Soft
ware Programs. San Diego.
CA. See December I 7-19
for details. February I l - 13

Bo.t414]6 TUl50rl Afllona85719 'S' 1601/327 430S

e

Circle 3 3 for Dealer inquiries. Circle 34 for End -User inquiries.
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COCO CONVOCATION
Rainbowfest. Irvine Marriott.
Irvine. CA. A show for users
of the Radio Shack TRS-80
Color Computer. More than
50 exhibitors are expected.
Contact Fa\soft Inc.. POB
385. Prospect. KY 40059.
(502) 2 2 8-4492.
February I 5-17

MANUFACTURING EXPO
Florida Computer Manufac
turing Expo. Centroplex
Expo Center. Orlando. FL
Hardware. software. periph
erals. and accessories will
be displayed. A seminar
program is planned. Contact
Great Southern Computer
Shows. POB 65 5. Jackson
ville. FL 3220 I . (904)
356-1044. February 5-8

th e1eop1 1on~

With MSC.i'CO's tow cou .and Qu,Jlr!y work,manmrp.
why 'pend ume. en_e rgy ilntl money to tles•gn. debug
;1na 1es1 you r own sys1em Wt1e1hc-r you require 51ng1e
v niu or lilrge volume qu,1nlities w~ can mee[ your
needs Ord!.'1 your ev<1lu<1llori um! loday l

e

e SOFTWARE UPDATE
The Second Annual Interna
tional Software Update.
Waiohai Resort Hotel. Kauai.
HI. An international lineup
of speakers will focus on
domestic and international
marketing concerns and
future trends in microcom
puter software. Attendance
is limited. Contact Raging
Bear Productions Inc.. Suite
17 5. 2 I Tuma! Vista Dr ..
Corte Madera. CA 94925 .
(800) 732-2300: in California.
(415) 924-1194.
February 16- 20

e
Powerful Single Board Computer
Includes CP/M Plus'" on Dislc

of the Texas Computer Edu
cation Association. Hyatt
Regency Hotel. Austin. TX.
The theme for this con 
ference is "New Directions
for Education Using Modern
Day Technology." Contact
TCEA Conference. POB
2573. Austin. TX 78768.
February 13-16

COMPUTERS FILL
EDUCATORS' TALL ORDER
The Fifth Annual Conference

MICROS FOR EDUCA
TORS-Association of
Teacher Educators National
Conference. Riviera Conven
tion and Resort Hotel. Las
Vegas. NV. Exhibits and
demonstrations of micro
computers. microcomputer
products. and communica
tions equipment will be fea
tured. Contact Peter C. West.
Learning Center. College of
Education. Gabel Hall 8.
Northern Illinois University,
DeKalb. IL 60115. (815)
753 -1241. February 18-19

e

MANAGE YOUR
COMPUTER-Managing
Computer Resources. Winter
green. VA. See January 7-11
for details. February 18-2 2
(continued)

Powerful CPIM® Software.
For Apple, Osborne, Kaypro, Rainbow, NEC, Epson, Heath, Xerox and others.

Now only

$

3995

NEVADA

NEVADA

COBOL.

PASCAL:

When we introduced Nevada COBOL in 1979, it was loaded with
innovations. Today's, Edition 2.1 is even better'
D Extremely Compact. You can compile and execute up to 2500
statements in 32K RAM, 4000 statements in 48K, etc.
D It's based upon the ANSI-7 4 standards with level 2 features such
as compound conditionals and full CALL CANCEL.
D You get a diskette, 165-page manual with lots of examples and 16
complete COBOL source code programs.

Also available: COBOL Application Packages, Book 1

each!

$9.95

This newest addition to the 8-bit Nevada product line has many
advanced features:
D 14-digit precision, BCD Math, no round-off errors with decimal
arithmetic for business and floating point + 63 - 64 for scientific.
D A very nice TRACE style debugging.
D Arrays up to 8 dimensions and 64K strings.
O External procedures and functions with dynamic auto-loading.
O One-step compile, no assembly or link required.
D No limits on size of procedure, nesting levels, recursion .
D Requ ires 60K RAM and one disk drive with at least 90K storage.
D You get a 184-page manual and diskette rev. 4 .1.

NEVADA

NEVADA

FORTRAN"

BASIC'"

O FORTRAN IV based upon ANSl-66 standards with some 1977

O This interpreter has a built-in f ull-screen editor.

level features.
D IF .. THEN . . ELSE constructs.
D A very nice TRACE style debugging.
D 150 English language error messages.
D You get a diskette, including an 8080 assembler and Nevada
FORTRAN rev 3.2, 214-page manual and five sample programs.
Requires 48K RAM.

D
D
D
D
D

NEVADA

EDIT'M

D A full-screen video display text editor rev. 3.1 designed specifi
cally to create COBOL, PASCAL and FORTRAN programs.
O See the review in May 1983 Microcomputing.

:t»

Single- and Multi-line functions.
BCD Math-no round-off errors.
Full Matrix operations.
Requires 48K RAM .
You get 220-page manual and diskette rev. 2.5.

NEVADA

PILOT'M

0 See review in January 1983 MICROCOMPUTING.
D You get a diskette rev'. 6.1, 131-page manual and ten useful
sample programs.

r---------------------------------------------------------------------,
This is alimited time offer, so order yours today'

1

1
1
I
I

1

Please send me: Software Packages
0 FORTRAN 0 EDIT 0 PASCAL 0 BASIC 0 PILOT
Send my order for
packages @$39 .95 each Total _ __
COBOL Applications Package@ $9.95 each Total _ __
California deliveries add 6% or 6.5% sales tax
Outside North America, add $6.00 per package for
shipping. (Postage paid within North America.)
Checks must be in U.S. Dollars and drawn on a U.S. Bank.
0 Check enclosed
0 COD if COD add $4.00
TOTAL _ __
D MasterCard
D VISA

0 COBOL

t

ELLIS COMPUTING, INC.

3917 Noriega Street
San Francisco, CA 94122
Phone (415) 753-0186
s1Nce 1977
The CP/M Operating System, an 8080, 8085 or Z-80 microprocessor, and 32K
RAM are required, unless stated otherwise above.
Diskette format:
0 8" SSSD (Standard CP/M IBM 3740)
51/4'' Diskette for:
0 Apple CP/M
D North Star Double Density
0 DEC VT 180
0 North Star Single Density
D DEC Rainbow
0 Osborne Single Density
D Epson QX-10
D Sanyo 1000, 1050
D Hea th Hard Sector (Z-89)
D Superbrain DD DOS
D Heath Soft Sector(Z-90, Z-100)
3.X (512 byte sec)
D IBM-PC (Requires Z-80, CP/M-80 card) D Televideo
0 Kaypro Double Density (NCR)
0 TRS-80 Model I Base
0 Micropolis Mod II
Omapper
0 NEC PC 8001
0 Xerox 820 Single Density

Satisfaction is guaranteed-or your money back. If for any reason
you're not completely satisfied, just return the package-in good
condition with the sealed diskette unopened-within 30 days and
we'll refund your money.

Card # _ _ __ _ _ _ _ _ _ _ _ __ _ _ _ Ex p. - - -- - 
Signatu re _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ __
Ship to: Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ __
Str e e t - - - - - -- - - - - - - - - - - - - - - -- 
City/St/ZiP - - - - - - - - - - - - -- - - - - - - - -
CP/M is a registered trademark of Digital Research, Inc. Microsoft is a registered trademark of Microsoft
Corp. TRS-80 is a registered trademark of Tandy Corp. Apple II is a trademark of Apple Computer, Inc.
Osborne is a registered trademark of Osborne Computer Corp. Xerox 820 ts a trademark al Xerox Corp.
0

1
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TRAN. Nevada PILOT. Nevada EDIT, Nevada PASCAL, and Ellis Computing are tradema rks of Ell is Com·
1984 Ellis Computing. Inc.
puling. Inc.
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Circle 65 on inquiry card.

EVENT QUEUE

COMPETITIVE EDGE
P.O. BOX 556 •PLYMOUTH, MI 48170 • (313) 451-0665

Featuring Multi-User Business Systems
LOMAS DATA PRODUCTS INC.
Thunder 186™, 256K, CCP.M® -86, 4 Slot, 2-5" DRS SU ...... $1995
S-100 PC™ 8086, 256K, CCP IM® -86 Single User System ....... 2396
S-100 PC™ 8086, 256K, CCP/M® -86 10 MByte Hard.disk ....... 3695
S-100 PC™ 8086, 512K, CCP/M® Multi-User IOMB HD ........ 4795
S-100 PC™ 286, 256K, CCP/M® 86 Single User System ......... 3095
S-100 PC™ 286, 256K, CCPIM® 8610 MBYTE Hard.disk ...... 4395
S-100 PC™ 286, 512K, CCP/M® Multi-User IOMB HD .. ...... 5195
Up to 40 Megabyte Hard Disk, 1024K Main Memory Available.
286 - $1116, Hazitall - $275, LDP72 - $220, 256K DRAM ...... 636

e

DIGITAL USERS MEET
DECUS Canada Spring Sym
posium. L:Hotel. Toronto.
Ontario. Canada. This sym
posium covers a variety of
topics of interest to Digital
computer users. Contact
Jeanne McNeish. DECUS.
100 Herzbug Rd.. POB
13 000. Kana ta. Ontario K2 K
2A6. Canada. (613) 592-5111.
ext 2782. Februar!J 19-22

CompuPro® Components Systems by Competitive Edge
Single User 85/88, 64K, CP IM® 2.2, 2-8" Floppy I 0 Sit .. . ...... 2995
Multi-User 85/88, 256K, CCP/M® 8-16™, 2-8" Flpy, 10 Sit .... .4095
M-User 9 Ser, 85/88, 512K, CCP/M, 1-8" 40MB HD, 10 Sit. .... . 6595
286, 128K, CP/M® -86™, 2-8" Floppy, l/0-410Slt ... ..... . .... 3799
ULTRA HIGH SPEED 8 BIT & 16 BIT SYSTEM BELOW
Macrotech 286/Z80H, 1024K, 12 Serial, 40MBHD, 20 Sit ....... 13695
Macrotech 286/Z80H in place of 85/88 ADD ................... 779
RAM 22™ - $995, RAM 23™-128- $555, Disk IA TM ....... . $459
1/0-4- $297, 286/287 CPU™- $1276, CPU 68K™ ... . . ...... $459
CPU 8086™ - $495, I/0-3 .................................. 459
MACROTECH

e

286/ZBOH Direct Replacemenl for 85/88, Cash Price . • , . • • • • • • • • • • • • • • • • • • • • . . • 1095
512K Static RAM Board to 12MHz List $2895 . •••••••••.....• ,. ••.•••• ,. ••••• •. • .. 1975

TELETEK
Systemaster® , ZBOA, 64K, 2-8" Single Sided Drives . . . . . . . . . . . . . . . . . . . . . . . . . .
. . 1695
. .. 2195
Systemasler® , Z80A, 64K, 2-8" Double Sided Drives . _.... . . • . • • .
Two User Turbodos® System 2 ZSOA Slaves 2-8" DSDD . . . .
. . ...... .. . ... • , . . . . . 3595
Four User !OMS HD Turbodos System 4 slaves I 8" .. •••• , • , , • , • • . • . . • . . • . • • . . . ... 4999
Up 255 Megabyte Hard Disk & 16 Slaves 8 o r 16 Bit
. .....••.••• . 1035
Systemaster II 8MHZ- $875, SBC 86128K 8MHZ . • . •.••. •.
SBC 8MHZ 8086. 8MHZ 8087. 128K -$1595, SBC86/87 5MHZ .
. ..... . . ........ 1195
ALL PRICES SUBJECT TO CHANGE AND GOODS ON HAND
Thunder 186 , S-100 PC 1rademarks of Lomas Da1a Products, Inc:. Systemas1er regis1ered
trademark of Telelek Enterprises, CP/M, CCP/M-86 are registered trademarks of Digital
Research, CCP/M 8-16. CPU 286, Interfacer J & 4, RAM 22, RAM 23, CPU 68K, Disk I A,
CPU 8086, lrademarks of CompuPro a Godbout Company, Turbodos is a registered trademark
of Sof1ware 2cxx> Inc.

I

COMMUNICATIONS FOR
EXECS-Info/Central. O'Hare
Exposition Center. Chicago.
IL. This show and con
ference on computers and
communications is tailored
to the needs of executives
and data-processing man
agers. Mainframes. micro
computers. telecommunica
tions systems. and micro
graphics are a few of the
areas to be addressed. Con
tact the Show Manager. Info/
Central. 999 Summer St..
Stamford. CT 06905. (203)
964-8287. Februar!J 20-22

e

COMPUTERS IN
EDUCATION-The Role of
the Computer in Education
5. Arlington Park Hilton.
Arlington Heights. IL. A
range of topics of interest to
educators will be presented.
Contact Rick Nelson. Micro
Ideas. 2701 Central Rd ..
Glenview. IL 60025. (312)
998-5065. Februar!J 20-22

e

BUSINESS GRAPHICS
Computer Business
Graphics. Bonaventure Inter
continental Hotel. Fort
Lauderdale. FL. Contact
Carol Every. Frost & Sullivan
Inc.. I 06 Fulton St.. New
York. NY I 0038. (212)
233-1080. Februar!J 20-23

e

COMPUTER FAIRE
The Fourth Annual IEEE
Computer Faire. Huntsville.
AL. Sponsored by the In
stitute of Electrical and Elec
tronics Engineers Inc. For
more information. contact
Terry Mizell. POB 5188.
Huntsville. AL 3 5805. (205)
532-2036. Februar!J 22-23
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Circle 277 on inquiry card.

e

FARM AUTOMATION
Agri-Mation. Palmer House
Hotel. Chicago. IL. This con
ference and exposition will
focus on the role of automa
tion in agriculture. Contact
the Society of Manufacturing
Engineers. One SME Dr..
POB 930. Dearborn. Ml
48121. (313) 271-1500.
Februar!J 2 5-28

e

COMPUTING IN
ANESTHESIA-Computing in
Anesthesia 85 . The Third In
ternational Seminar. Miramar·
Sheraton. Santa Monica. CA.
Medical and computer spe
cialists will describe their
research and use of com
puters in data acquisition
and display. monitoring.
education. database man
agement. and knowledge
based systems. The fee is
$300. Contact the Program
Chairman. Computing in
Anesthesia 85 . Anes
thesiology Education Foun
dation. Federal Building.
POB 24230. Los Angeles.
CA 90024 . (213) 825-7561.
Februar!J 2 5- March I

e

AUTOMATION FOR
ELECTRONI CS-Automated
Design and Engineering for
Electronics. Anaheim Hilton
and Towers. Anaheim. CA. A
conference and exposition
covering the design of elec
tronic circuitry. Contact
Michael Indovina. Cahners
Exposition Group. Cahners
Plaza. 13 50 East Touhy Ave..
POB 5060. Des Plaines. IL
60018. (312) 299-9311.
Februar!J 26- 28

e

BETTER DOCUMENTA
TION-Writing Better Com
puter Software Documenta
tion for Users. Atlanta. GA.
A course to help you write
clearly understood computer
documentation. The fee is
$4 75. Contact Elaine Had
den Nicholas. Department of
Continuing Education.
Georgia Institute of Tech
nology, Atlanta. GA 30332
0385. (404) 894-2547.
Februar!J 26-28 •
Circle 12 on inquiry card. 
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THE TANDY

1000

by G. Michael Vose ....... . .. .... ... . 98
CIARCIA"S CIRCUIT CELLAR:
BUILD THE POWER

1/0

SYSTEM

by Steve Ciarcia . .. ................. I 0 5
C·LANGUAGE DEVELOPMENT TOOLS

by G. Michael Vose ................. 119
AN INTRODUCTION
TO FIBER

Qpncs.

PART I

by Richard S. Shuford . . . . . . . . . . . . . . . 121
SOFTWARE FRAMEWORKS

by Gregg Williams ... .... ...... . .. .. 124

BYTE'S FAVORITE STORIES concern new technology and the extension of real
computing power to more and more people. This month's features include
articles in both categories. The Tundy I 000 doesn't break through any
technological barriers-though it does make clever use of gate arrays to handle
multiple graphics modes-but this new machine provides remarkable com
puting power at a surprisingly low price. The price seems even better when
you've tried the software that Tundy bundles with the machine. Building on
the ideas in the Model 100. Tundy has provided useful and friendly applica
tions that work well with one another and present a consistent face to the
user. The Tandy 1000 will give a lot of homes the advantages of a fully func
tional 16-bit machine.
Steve Ciarcia writes one article each month for BYTE. Writing the article is
the easy part. The hard part is inventing the device that the article will describe.
This month's invention is a 64-channel power 1/0 system. It can extend a com
puter's reach into the real world. even to the point of becoming an industrial
grade. closed-loop control system. If you'd like to make some changes in the
way the universe operates. Steve's power i/O control system is a good place
to start.
Despite its strengths. the C programming language doesn't always make
things easy for the programmer. Now that C is popping up almost everywhere.
programmer's aids are beginning to appear to help those of us who haven't
had access to UNIX systems for the past 10 years. Mike Vose gives us a preview
of three such aids: the Safe C Compiler/Profiler. which discovers run-time er
rors; the lnstant·C interpreter. which reduces the need to cycle through the
whole process of compilation; and the C Source Debugger. which permits
debugging in C instead of in machine language.
Fiber optics promises to increase communications bandwidth and transmis
sion speeds to such a degree that the community of personal computer users
in North America will come closer together even as it grows more populous.
There are already some local-area networks that use fiber optics. This new
technology. which encompasses the fascinating phenomenon of total inter
nal reflection. is one that we all need to understand better. To that end. Richard
Shuford offers an introduction to fiber optics.
Finally. Gregg Williams examines another approach to software development.
the world of software frameworks A software framework is a program that
defines much of an application program's standard operating environment.
freeing the programmer to concentrate on the application. The result should
be increased programmer productivity. Gregg takes a close look at the soft
ware framework embodied in Apple's Toolkit/32.

-Phil Lemmons, Editor in Chief
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BY

G. MICHAEL VOSE

THE
TANDYlOOO
EditJJr's note: The following is a BYTE product description. It is not a review. We provide an
advance look at this new product because we feel it is significant. We plan to provide a complete
review in a subsequent issue.
THE TANDY 1000, Tundy Corporation's latest addition to its Advanced Tech
nology Series (ATS), is fully compatible with the IBM Personal Computer (PC)
and has a price ($1358.95) comparable to that of the IBM PCjr. In its minimum
configuration of I 28K bytes of memory, single 360K-byte disk drive, and mono
chrome monitor, the Tandy 1000 will run Flight Simulator and most other IBM
PC and PCjr software.
The price of upgrading the Tandy IOOO's memory and storage capacity is in
keeping with a low-cost philosophy. Adding color involves simply attaching a
color monitor; .both monochrome- and color-monitor adapters are standard,
as are many other features. The price of the Tandy I 000 includes MS-DOS 2. 11 .
GW-BASIC. and a new integrated software package called DeskMate.
THE LINEUP
The Tandy 1000 (the word "Model" and the moniker "TRS-80" will no longer
appear in the names of landy computers) carries a base price (without mono
chrome monitor) of $1199. This price includes a keyboard that is identical to
the landy 2000's; a system unit containing an Intel 8088 microprocessor that
runs at 4. 77 MHz; I 28K bytes of RAM (random-access read/write memory);
monochrome- and color-monitor adapters; a television interface, which requires
a separate RF (radio frequency) adapter; a double-sided double-density 5 Vi-inch
disk drive (360K-byte capacity); a three-voice sound generator; a built-in speaker
and audio output jack; a parallel printer adapter; twin joystick ports; a PCjr
compatible light-pen interface; and three expansion slots that accept Tundy or
other maker's IBM PC expansion boards (as long as they are I 0 inches or less
in length). A dealer-installed second disk drive costs $299.95; user-installable
options include a I 28Kbyte memory-expansion board with DMA (direct memory
access) for $299.95; a 300-bit-per-second internal modem for $179.95; an
RS-232C interface for $99.95; and theTRS-80 Touch Pad for $59.95 . ATS monitors
sell for $159.95 (monochrome) and $549.95 (color). Tuble I is a feature/price
comparison of the landy I 000. the IBM PC and PCjr, and the Sanyo MBC-5 50.
THE TANDY APPROACH
The technology behind the Tundy 1000 breaks little new ground. The machine's
engineering goals were low cost and IBM PC compatibility. To achieve these
goals. some trade-offs and innovations were necessary.
The trade-offs involved making RS-232C circuitry optional and providing DMA
circuitry only above I 28K bytes of memory. Eliminating DMA hardware (hard
ware that enables direct transfer of data within memory or to and from periph
erals. bypassing the microprocessor) from the circuitry
G. Michael Vose is a
on the landy I OOO's motherboard (see photo 2) saves
BYTE senior technical
money at a minimal sacrifice in performance, particularly
editJJr. He can be con
since DMA becomes crucial primarily for memory
tacted at POB 372,
hungry applications. Similarly, RS-232C circuitry is no
Hancock. NH 03449.
longer essential in a world dominated by parallel (continued)
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printers and internal modems-it now falls into the category of special
equipment.
The landy IOOO's major innovation is a video-circuit redesign, which lowers
costs and provides compatibility with the IBM PC and PCjr (see 'Tandy Tulks
About the 1000" on page 103).
THE VIDEO CIRCUITRY
The engineering design of the landy I 000 incorporates a revamped video cir
cuit that combines the techniques used to build the circuitry in the PC and PCjr.
This design provides compatibility with both IBM machines but overcomes the
inherent speed deficiencies of the PCjr video-circuit design. This is accomplished
by a video gate array integrated circuit (IC) that works in conjunction with a
Motorola 684 5 CRT (cathode-ray tube) controller. The video gate array helped
Tandy reduce costs by replacing a number of other !Cs.
The video subsystem works in either color or monochrome mode. It drives
either a monitor or. with an added RF modulator, a standard television set.
In alphanumeric mode. the video circuit displays characters in 80 or 40 col
umns by 2 5 rows. Sixteen foreground and background colors are available. ex
cept with character blinking. which reduces available background colors to eight.
In graphics mode. low resolution provides 16 colors and 160 by 200 pixels.
medium resolution provides 4 colors and 320 by 200 pixels. and high resolu
tion offers 2 colors and 640 by 200 pixels.
Like the PCjr's, the video subsystem of the 1000 shares RAM with the central
processing unit. In the PCjr. this memory sharing requires that the central pro
cessor sit idle for as many as two out of every three microprocessor clock cycles.
The Tundy 1000 design shares central-processor time more efficiently and
seldom idles the microprocessor for more than a single clock cycle. The result
is a faster display update rate. comparable to that of the PC. without sacrificing
PCjr compatibility.
The custom video array in the Tundy 1000 also contains a 2K-byte ROM (read
only memory) character generator similar to the PC's. While many of the video's
functions are susceptible to software control. this code is displayable only and
cannot be read or written to by software.

IBM PC COMPATIBILITY
The Tandy 1000 is compatible with the IBM PC. with some exceptions. most
of which will be important to system programmers but not to users. Some of
these exceptions have been taken care of by the IOOO's BIOS (basic input/out
put system). licensed from Phoenix Software (Norwood. Massachusetts). a
purveyor of PC-compatible BIOS software.
The Tundy I 000 keyboard. for example, is identical to that of the Tandy 2000.
(See the product description 'The Tundy TRS-80 Model 2000: A Powerful New
MS-DOS Machine" on page 306 of the March BYTE; also see the system review
"The Tundy Model 2000" on page 239 in this issue.) This keyboard produces
scan codes at the hardware-interrupt level that are different from IBM's. There
fore. PC software that accesses keyboard ports directly will not function on the
Tandy 1000. At the BIOS level. however. Tundy's ASCII (American Standard Code
for Information Interchange) and extended ASCII codes are the same as those
the PC generates. with a few exceptions; since the I 000/2000 keyboard has
90 keys. it generates all 83 PC scan codes plus a few of its own.
Because the Tundy I OOO's video circuitry is substantially different from that
of the IBM PC. software written for the monochrome adapter on the PC re
quires modification to run on the I 000. The underline attribute. for example.
is not available for the monochrome monitor.
Like the PCjr, the Tandy 1000 uses 16K to 32K bytes of RAM for video memory.
while the IBM PC stores video memory on the monochrome or color/graphics
adapter board. And while BASIC resides in ROM in the PC. it is fully memory
resident in the I 000. Thus, the landy I 000 has less available RAM and will re
quire more memory than the PC to run some PC applications.
As mentioned before, the Tandy I 000 gains DMA capability with the addi
tion of the l 28K-byte memory-expansion option. Therefore. applications that
require DMA. such as serial communication or programs that require direct ac
cess to the floppy-disk controller. will require this memory upgrade.
IBM provides hardware switches that must be set to configure the PC for mem
ory size and other functions. Such switches are absent from the Tundy I 000.
which has ROM routines that determine the system's configuration on (continued)
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boot-up and store this data in locations known to the BIOS. Software that reads
IBM's switches rather than using BIOS calls for this purpose will require
modification.
The Tundy I 000 joysticks are software-compatible with the PC (even though
they remain hardware-compatible with the TRS-80 Color Computer). However.
PC joystick programs may require a software timer and therefore may not run
without modification on the I 000.
Some chip port addresses map into more than one memory location on the
IBM PC. There are no dual mapped ports on the Tundy I 000. To run successful
ly on the I 000. software should address ports as documented in the IBM tech
nical reference manual.
The Tundy !000 is as compatible with the PCjr as it is with the PC. The major
incompatibilities are similar to the PC incompatibilities listed earlier. Another
difference is that the I 000 has no cassette interface. While not a compatibility
issue. the· I OOO's sound-chip signal is available to both the internal speaker and
the external audio jack. which means that sound-generating PCjr software can
run without needing an external speaker.
Interestingly. the Tundy I 000 is less compatible with its larger brother. the
Tandy 2000. than it is with the IBM PC. Put another way, the Tundy 1000 and
the IBM PC are compatible with the Tundy 2000 in the same way; that is. the
2000 can read and write to Tandy !000 disks. but the !000 cannot use Tandy
2000 disks (nor can the IBM PC). The key to software compatibility at this level
is the use of MS-DOS function calls.
SOFTWARE
Since itis an IBM PC-compatible computer. the Tundy !000 uses MS-DOS (ver
sion 2. I I) for its operating system. Tundy indicated it plans to offer its own ver
sions of approximately 40 initial software packages for the I 000. including Lotus
1-2-3. Multiplan. Microsoft Word. DR Graph. Friday!. the PFS family, Finance
Manager. and accounting and communications software.
Because the Tundy !000 will not read Tundy 2000 disks. 2000 software will
not run as is on the I 000. IBM PC programs will run. but with the exceptions
noted earlier. In addition. the I 000 runs Microsoft's GWBASIC and applications
written in it. although .it will not run PC-BASIC. a superset of GW-BASIC. Several
educational packages are being readied for the I 000. many of which will be
available by Christmas. including Facemaker. Kindercomp. and Alphabet Zoo.
The most popular software offering for the Tundy !000. however. may prove
to be DeskMate. an integrated softwar~ package that comes bundled with it.
This package provides six main applications. including text editing. spreadsheet.
file management. communications. calendar. and electronic mail. in a single sys
tem patterned after the TRS-80 Model IOO's built-in software. DeskMate also
provides several functions that are available at any time-even within its main
applications-including help, a four-function calculator. an alarm keyed to the
calendar. auto-dialing of any phone number in any file. printer formatting. and
access to the system date.
DeskMate is an introduction to productivity software. envisioned as an offer
ing that will provide usable software without additional expense. As such. the
individual applications do not provide the same functionality as stand-alone
products. The spreadsheet. for example. offers only 99 rows by 99 columns.
Written partly in C and partly in assembly language. DeskMate provides what
might be described as "executive-level" performance. Tundy apparently expects
users who require high-powered applications to purchase those separately.
The design of DeskMate emphasizes integration and simplicity. A central dis
play area lets you share files among applications (see photo I). Also. the appli
cations make heavy use of the IOOO's function keys. and they use the same keys
for similar functions. regardless of the application.
The DeskMate text editor offers standard insert/delete/overtype functions plus
rudimentary block operations. including block move and block delete. You can
merge files. but the editor limits the formatting of files to control of the left and
right margin size. page size. and a choice of single- or double-spacing of lines.
The DeskMate spreadsheet provides average, summation. maximum and mini
mum value, and transcendental functions. You can specify portions of the spread
sheet as text. within which you can use text-editing functions. Format commands
provide integer. dollar. and decimal formats plus right and left justification. You
can embed an input request in a spreadsheet cell using a question mark followed
by a prompt string so that during a subsequent calculation. the pro- (continued)
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A

t 1andy Corporation headquarters in
Fort Worth. Texas. we spoke with
people involved with the 1andy \000 proj
ect. including John Patterson. vice presi
dent for research and development: Bill
Wilson. director of computer develop
ment: Dale Chattam. manager of com
puter design; and Ed Juge. director of
computer marketing.
BYTE: What did your engineering team do to
enable you to build. essentially, an IBM PC and
sell it for substantially less than IBM does?
TANDY: First of all. we started off with very
strict goals for costing. Our target price
was lower than we wound up at but. as
with most projects. we kept adding fea
tures and ended up with a little higher
price point. We are also friends with the
designers of the Color Computer and they
have a technology of low-cost design that's
evolved over time. Beyond that. frankly. we
borrowed some ideas from IBM. We took
a look at the PCjr and the PC and it turned
out that there's not a lot of difference in
the cost of the electronics between the PC
and the PCjr. We basically took the best
features of both products. from a cost
standpoint. We also have all of our logic
circuitry on one board. compared to the
PCjr. which has a main logic board. a
memory board. and a floppy board. The
PC has a main logic board. a floppy board.
and a video board. Going to one board
as opposed to three was a major cost
advantage.
BYTE: Was the decision to leave DMA off the
main CPU board done for cost reasqns?
TANDY: Sure. We felt that most !28K-byte
programs would be PCjr-type programs.
and the PCjr didn't have the DMA. It's only
when you are running a certain class of
program-programs that need 2 56K bytes
of memory. the real PC programs-that
you need DMA. So you only pay for it
when you need it.
BYTE: That's a clever idea.
TANDY: It's actually a straightforward thing
to do. we'd just never done it before. We
don't know if anyone else has or not.
· BYTE: Another design decision that you made to
save money was to offer RS-232 circuitry as a

separate optional board.
TANDY: That was a trade-off. The choice
there was to go with the parallel interface
for the printer as opposed to RS-232.
since a11 of our printers . are parallel
printers. People that are using an RS-232
are basically going to be using a modem.
and these days modems are less often
something you buy and plug into an

TANDY TALKS ABOUT THE
RS-232 port-they tend to be built in and
so forth. So the decision not to build in
an RS-2 32 was a matter of volume for the
machine. not a technical problem.
BYTE: ls there anything else that you've done from
an engineering standpoint that contributes to your
ability to make this machine at a significantly lower
cost?
TANDY: Well. for one thing. the project
started of! with the concept that we had
to design some custom parts in order to
make it acceptable from a cost standpoint.
The video circuit that we designed. for
example. is a custom part. You get an
awful lot of function out of it for low cost.
We designed another custom part for the
printer interface. We took about a dozen
!Cs !integrated circuits! and rolled them
into one small custom IC. We've also been
aggressive about forecasting high volumes
and going after our vendors to buy the
parts at the right price.
BYTE: Are you dealing with any major component
shortages?
TANDY: As a matter of fact. we've seen a
recent turnaround . Availability is
improving on memory parts and on some
of the 8088-series parts. We've seen some
better pricing in the last month or two. The
whole industry appears to be loosening
up a bit.
BYTE: Is this machine built so that you can take
advantage of economies of scale. and perhaps drop
the price if you have to. to stay competitive?
TANDY: We would never have designed a
computer without that in mind. If you do,
you're just not going to be in business for
long. On the other hand. there's nothing
outrageously unusual done to accomplish
that. For example. we are taking more and
more advantage of custom circuit design.
which is the wa y the industry is going.
We're pursuing an aggressive cost
reduction program on this machine
already, as well as on our 'Jandy 2000. so
that we'll have the option to do what we
want to in the future.
BYTE: Compare the I 000 to the IBM PC and
PCjr for us. What's different?
TANDY: Well. the video circuitry. for one
thing . That design is the heart of the
machine. We managed to overcome some
of the problems the PCjr has. The basic
architecture of the two machines is the
same. but the implementation is different.
IBM advertises in its manual. for
example. that the PCjr has two wait states
on the memory accesses. But by our mea
surements. it is more on the order of six
wait states. We wound up with between

1000

one and two wait states. We basically had
a chance to take their approach. see the
flaws in it. and reengineer it. You can
always reengineer something and do a
better job. So our machine is quite
compatible with the PC. and yet it is more
like the PCjr in terms of the architecture.
BYTE: Did your design both increase speed and
decrease cost?
TANDY: Well. it decreased cost over the PC
and increased the speed over the PCjr.
The architecture conceptually is similar to
the PCjr in the way the video's set up.
Basically. they need to do two video
accesses in a fixed period of time. I. I
microseconds. We went in and designed
the memory circuitry just a little bit tighter
to provide for four accesses in that same
time frame. What we did was to give the
video every other access and the CPU
every other access so that now you get
the CPU in there twice during the same
time period. Thus the average wait to get
to the CPU memory goes down from a
maximum of I. I microseconds to half of
that.
We ran some benchmarks and found
that a BASIC program running out of ROM
on the PCjr .is slower than the same
program running entirely out of video
memory on the 1000. In fact. the PC was
benchmarked at 24 seconds. the I 000 was
benchmarked at 23 seconds. and the PCjr
was benchmarked at 29 running out of its
ROM BASIC. So we think we're compar
able in speed to the PC.
BYTE: Was that with or without OMA?
TANDY: That was without it. Now. when we
added the extra memory in. that increased
our speed and we were benchmarked at
21 seconds. So with 2 56K bytes of mem
ory or more. I think we may run slightly
faster than the PC. The PC. as you may
know. has one fixed wait state in every
memory access. They designed that
several years ago when memory parts
weren't quite as fast as they are today.
BYTE: Is there anything else about the Tandy
I 000 that makes it tech110logically different from
the PC?
TANDY : Well. since we were after
compatibility. we didn't get a lot of
freedom. We do have the 'Jandy 2000
keyboard. which.is a very good keyboard.
technologically-we put a lot of money
into it to make it better. There are also a
few minor improvements in the video. For
example, in text mode. our video gives
you slightly better separation between
lines and characters. That's a minor thing.
but it will make the text more readable on

the color monitor. We also have more
colors than the PC does. 4 colors in the
640 by 200 resolution mode and 16 colors
in 320 by 200. We did leave out the hi
res. hi-dot-rate mode. however.
We think we did a slightly more clever
design in how we took advantage of the
memory circuits and so forth. Also. there
were some limitations on the PCjr that
there was no reason for. But then. we
didn't have to worry about knocking off
one of our other machines when we de
signed the 1000. so we didn't put any
restrictions on it. Still. if somebody is
going to knock off your machine. it's prob
ably better to do it yourself than to have
somebody else do it. IBM apparently
didn't reason that way.
BYTE: How hardware-compatible is the I 000 with
the IBM PC?
TANDY: If there are expansion cards. for
example. that are compatible with the IBM
PC. and they are not over I 0 inches long.
they can be plugged into the I 000.
BYTE: Including IBM PC serial cards?
TANDY: We have tested IBM serial cards.
in fact. the card we are going to offer is
basically 100 percent PC-compatible. Of
course. the cards we offer would also plug
into an IBM if anyone wanted to buy them
for that purpose.
BYTE: Did you consider a higher clock speed for
the CPU board to give you a performance

advantage over the PC?
TANDY: That's a compatibility issue. too.
To get the maximum compatibility. you
have to run at the same clock speed. The
2000 is our high-performance system. If
people want high performance. that's what
they ought to be buying. With the I 000.
we've been trying to get equivalent
performance. There's another complicated
issue here. Our video timing and our CPU
timing is tightly interwoven in order to
share memory. So even if you were to run
the CPU faster. you wouldn't be able to
take full advantage of that higher clock
speed. It would probably be a lot more
difficult to design it that way, also.
BYTE: Did what you learned in building the 2000
contribute significantly to the I OOO's design?

Namely, did you save any money? ·
TANDY: The design methodology of the
2000 helped us determine how to set up
tile program. how to staff it. how long it
would take to get the design done. and
some things about working with custom
IC vendors. But the two designs are not
architecturally very similar. The 2000 uses
a lot of new technology.
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PRICES
Tandy 1000

IBM PC

Base unit
128K-byte expansion
Color adapter
Parallel port
Serial port
MS-DOS
BASIC
Power adapter

$1199.00
$299.95
standard
standard
$99.95
standard
standard

$1995.00

Total

$1598.90

standard
·standard
standard
standard

IBM PCjr

Sanyo MBC-550

$999.00
$325.00
standard
$99.00
$45.oo·
$65.00
$75.00
$150.00

$999.00
$240.00
standard
standard
$100.00
standard
standard

$2479.00

$1758.00

$1339.00

optional
optional
optional
standard..
none
five
optional
optional
optional

standard
standard
optional
standard ..
none
none
none
optional
optional•

standard
standard
standard
standard
six
none
optional
standard
optional

$244.00
$75.00
$100.00
$65.00
standard

FEATURES
Monochrome graphics
Color graphics
DOS
BASIC
Bundled software
Expansion slots
Hard disk
Parallel port
Serial port

one*"*
three
optional
standard
optional

• The PC jr's serial port requires a $45 adapter cable.
•• IBM's standard BASIC is in ROM and cannot write to disk.
••• The Tandy 1000's one bundled software package includes six applications.

Tuble I : A comparison of the prices and features of the Tandy 1000 with the
IBM PC. the IBM PCjr, and the PC-compatible Sanyo MBC-5 50. The base
prices include a system unit with 12 8K bytes of RAM (except the IBM PC.
which comes with 2 56 K bytes of RAM) and a single 360K-byte disk drive. Note
that the IBM PCjr requires a power-supply adapter if both the l28K-byte

·

memory expansion and the parallel port are installed.

gram will wait for data input before proceeding.
The list manager, called the Filer, is a screen-oriented database manager, at
least in terms of forms creation. You title fields within the first 20 characters
of a screen line and can use the rest of the line for the data portion of the field.
You can add more lines, up to a maximum of 2 55 characters per field. The total
number of single-line fields (or fields plus extra lines within fields) is 21 . You
can also specify the field for automatic sorting of the file so that when new
records are added, they are inserted in proper sort order.
You can display or print the data in a Filer data file in horizontal format. show
ing only part of each record. according to any criteria specified by the Find
command's parameters. You can copy data from a Filer data file into a text file.
Electronic mail capability lets you create messages for transmission to other
DeskMate machines by the Telecom application.

CONCWSIONS
The DeskMate software adds sufficient value to the Tundy I 000 to make the
computer a significant offering. regardless of configuration. The PC clones have
not come bundled with software except in a few cases. such as the Seequa
Chameleon or the Sanyo MBC-5 50. This software generally is an amalgam of
moderately successful programs from years past. An integrated application de
signed for limited workstation-like tasks seems a better approach than giving
away full-blown applications to a buyer who probably prefers to choose his own
word-processing or spreadsheet software.
In appearance and feel the Tundy IOOO closely approximates its larger brother,
the Tundy Model 2000. but it is not identical to the previously announced PC/XT
like Tundy 1200 (see page 42 of the What's New section in the November BYTE).
Like most IBM pretenders. the Thndy I 000 is not l 00 percent compatible; how
ever. it appears to be as close as any other compatible. plus it offers more PCjr
compatibility than even a PC.
Since Tundy tightly controls the making of its computers. it should be able
to respond to future IBM price drops for the PC series. Tundy's electronics line
is diversified enough to guarantee that the company will be around to provide
service for its products-a consideration not to be overlooked. •
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C·I·A·R·C·I·A'S C·I·R·C·lJ·I·"f C·E·L·L·A·R

BUILD THE POWER
1/0 SYSTEM
BY STEVE CIARCIA

Controlling the power to the real world
with your computer
If you've been reading the
Circuit Cellar for any
period of time. you·ve
probably noticed that I
have a definite prejudice
toward computer control.
You'll never read about
the merits of various DOS (disk operating
system) utilities in a Circuit Cellar project.
but it is conceivable that you'll come across
a computerized. time-of-day-activated dog
feeder.
Seriously. though. over the years I've
presented a variety of sensors. monitors.
and controllers that could turn your com
puter from a mild-mannered games ma
chine into the HAL 9000 of the neighbor
hood. These capabilities. be they menacing
or beneficial. are directly the result of mak
ing the computer aware of the real world.
I define "real world" as conditions that
occur external to the computer. A I 00-watt
table lamp next to your computer is in the
real world. The computer is unaware of the
lamp's presence because the computer is
not connected to the real world. Unless
something happens within the address and
memory space of the computer. however.
it is unaware that anything else exists.
To remedy this condition of ignorance. we
must construct an interface that allows the
computer to recognize the occurrence of
real-world activities and respond according

COPYRIGHT le) 1984 STEVEN A. CIARCIA. ALL RIGHTS RESERVED.

ly. This real-world interface is a translational
device of sorts: the computer sees it as
simply another addressable peripheral
device. such as a cassette recorder or
printer. yet the information communicated
comes from the real world or is directed to
the control of real-world events. such as
turning on the lamp.
In the case of the lamp. the appropriate
control element would be an electronic sub
stitute for the mechanical switch to turn the
light on and off. However. is the light really
on? Of course we can see it. but. unless we
provide additional sensing capability. the
computer knows only that it has turned the
light on. not that it is on.
Additional real-world conditions must be
monitored to know this with certainty. One
way is to physically read the 11 5 volts (V)
AC applied to the bulb or monitor a thermo
static sensor attached to the bulb.
All this might sound absurd. but that is
because we take for granted that it is easy
to turn a light on and see that it is in fact
on. In critical control situations. more than
simple on/off activation is required Free
(continued)

Steve Ciarcia (pronounced "see-ARE-see-an") is an elec
tronics engineer and computer consultant with experience
in process control. digital design. nuclear instrumenta
tion. and product development. He is tne author of
several &oaks about electronics. You can write to fti m
at POB 582. Glastonbury. CT 06033.
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quently. as in industrial applications.
both the actions and the results must
be monitored to produce reliable con
trol conditions. (Open-loop control
systems such as the BSR X-10 are
generally unsuitable for industrial
applications.)
One of the prime components of
any real-world interface is discrete-bit
ACJDC power input and output. which
is on/off control and monitoring of

11 5-V AC or 5- to 48-V DC devices.
With an ACJDC power 1/0 (input/out
put) interface. we can control and
monitor motors. lights. high-voltage
AC systems. and process-control and
monitoring devices.
This month's project is a discussion
of the design and construction of an
AC/DC power 1/0 (power 1/0 hereafter)
interface with particular emphasis on
the internal configuration of the solid-
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Figure 2: Figure I used as a high-speed
diode-diode optocoupler.

Figure I: A typical transistor

optocoupler.
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Figure 4: Figure I used as a digital-signal optocoupler.
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state relays (SSRs) and receivers. The
emphasis is on an industrial quality
control interface that meets the needs
of both the experimenter and the in
dustrialist. Beyond the homebrew
relays and receivers that you can
build. I'll describe a true closed-loop
power 1/0 control system using the
Circuit Cellar Z8-based computer sys
tem (which I've described and used
numerous times) and commercially
available components.
DISCRETE~BIT INTERFACE
Generally speaking. most computers
are parallel in function. If you are
using an Apple II or IBM PC. commu
nication between the processor and
its peripheral devices is handled 8 bits
at a time presented in parallel. A
parallel printer. for example. receives
its character data as a 7- or 8-bit
parallel word and sends its status and
operating conditions back in a similar
manner.
Most peripheral devices use all 8
bits at a time because they are most
often communicating 8-bit data or
ASCII (American Standard Code for
Information Interchange) characters.
Externally connected devices such as
a light and a thermostatically con
trolled switch are single-bit devices
However. since the internal function
of the computer is word rather than
bit wide. each bit of the 8-bit word is
used to separately receive or control
an external event. If it were a 16-bit
computer such as the 68000. each
word would have 16 discrete bits of

110.
Within the computer. one or more
memory locations (or 1/0 port loca
tions if it's a Z80 or 8080) are set aside
and the addresses decoded as paral
lel J/O ports. If configured for output.
each bit in a port is then connected
to a discrete module that converts the
TTL (transistor-transistor logic) level
presented to it to a high/low. on/off
voltage-level output. If the module is
for AC control. it will convert a TTL
high to 115 V AC and a TTL low to 0 V
AC. DC output modules function as
simple contact closures with the volt
ages dependent upon your proposed
application.
When the addressed location is an
input port. each bit is attached to an
input receiver that converts a high
voltage input level to a TTL logic I
and a low-voltage input level to a logic
0. The exact range and switch point

of the module have to be selected for
the application. and there are dif
ferences depending on whether the
applied voltage is AC or DC.
With a single parallel 1/0 location
(port). eight separate devices can be
controlled and eight discrete events
monitored. To properly coordinate
the activity. bit rather than word
manipulation becomes essential.
The 1/0 modules provide level con
version and isolation between the
computer and the external device.
Depending upon the components
employed 1/0 interfacing need not be
a prodigious task.

feed 11 5 V AC back into the com
puter.
The simplest isolation device is the
electromechanical relay. You can easi
ly attach a reed relay to each output
bit and the isolated contacts used to
switch the AC line. Similarly. you can
connect the external voltage to a relay
whose contacts are attached to an in
put bit. When the input level is high
enough (determined by series

resistors). the contacts close and the
computer senses the condition.
There is nothing wrong with using
relays. For many years. this was the
only method available. and it still
works. to a point. However. relays are
large. expensive. slow. electrically
noisy. and subject to wear. They have
been replaced with solid-state opto
electronic components that are small.
(continued)

+5V
4.7K

74LS14

ISOLATION IS THE KEY

The most important factor in 1/0 in
terfacing. especially with AC line
voltages. is isolation. The computer
you are using most likely operates on
5 V. If 115 V AC is applied to an un
isolated input port. you are definite
ly going to produce smoke! High
voltage inputs must be safely con
verted to 5 V. and output devices
must have no way to inadvertently
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R=----
0.0lAMPS

Figure 5: A DC input receiver.
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Figure 6: A half-wave AC input receiver with constant-level output.
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Figure 7: A full-wave AC input receiver with constant-level output.
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tocoupler. It consists of a GaAs
(gallium arsenide) infrared LED (iight
emitting diode) and a silicon NPN
INSIDE AN 0PTOCOUPLER
phototransistor separated by a glass
partition. The thickness of the glass
The essential ingredient in this project
is the optoisolator and its use as an
determines the isolation level of the
component. A typical isolation value
110 control device for AC and DC volt
ages. With it. we can configure high;
is I 500 V. This means that the poten
tial difference between the input and
performance solid-state relays and
output sides of the optocoupler must
solid-state input receivers. The exact
be Jess than I 500 V. or it will break
configuration. as I will explain.
down and expose the computer to
depends upon the application and
the excitation source.
hazardous voltages. (While this seems
The simplest and most frequently
unusually high. remember that these
used optoisolator is the transistor ope relays ·often switch inductive loads
that produce high-voltage transients.
Proper "snubbing" and transient sup
pression must be employed or these
74 LSl4
74LS 8 6
limits can be exceeded.)
FROM ANY
2
I
RECEIVER L-~~
-r:L
Figure I is the typical transistor op
}-=--.--{___>
TO
INTERRUPT
OUTPUT
51 n.
REQUEST LOGIC 
tocoupler. A current is applied to the
11' sec PULSE
LED. which induces a base current in
GENERA TED WITH
JO.l/'F
ANY CHANGE·OF
the phototransistor proportional to
STATE INPUT.
the light radiated by the LED This in
turn allows current to flow between
+SV
the collector and emitter of the tran
. sistor. A typical LED current is IO to
50 milliamoeres (mA). A I 0-mA cur
rent greatly extends component life.
+sv
however.
Generally speaking. optocoup!ers
14
are not tremendously fast due to the
P R vcc
OPTIONAL INTERRUPT
large photosensitive base area and
REQUEST/ACKNOWLEDGE
zD
INT REO
Q
resulting junction capacitance. In
.
LATCH
?4 L S74
solid-state-relay applications. however.
speed is not an i~ sue. and it will not
J CL
iNTREO
present any problems for us. As a
GNO CLR
matter of education. though. various
I
connection
methods for the opto·
I NT ACK
coupler are available depending
upon the excitation signal and
response required.
If speed is a cons1aeration. the op
Figure 8: The change-of-state detector and interrupt-request latch.
tocoupler should be connected for
inexpensive. fast. optionally noiseless.
and have no wear in proper use.

Generally speaking,
optocouplers are not
tremendously fast
due to the large
photosensitive base
area and the
resulting junction
capacitance.
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Figure 9: The block diagram of an optoisolated input circuit.
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Figure I 0: A simple DC output module.
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Table I: Resistor values for figure I0.

47K

330.R

GE
034

+

DC INPUT
VOLTAGE

5

12
24
48
120

R1
390
1.1k
2.4k
4.?k
12k

1

R2
200
200
470
1k
2.2k

diode-diode operation. as in figure 2.
The output signal is directly received
at the base connection. Typical
response time is 2 to 5 microseconds
(µs) as a diode-transistor coupler but
only 50 to I 00 nanoseconds as a
diode-diode coupler. The one disad
vantage is the much lower output cur
rent. which must be amplified.
While most experimenters think of
optocouplers as digital devices. a tran
sistor optoisolator can also be used
with analog signals. as shown in figure
3. A constant bias current is applied
to the LED to turn the transistor on
enough to be within its linear range.
Next. an analog input signal (modula
tion voltage) is also applied to the
LED. which varies its light output pro
portionally to the modulated input.
The emitter current in the phototran
sistor similarly follows this variation.
Most optocouplers are used for
digital isolation. as shown in figure 4.
A I 0-mA LED current simply turns the
transistor on or off with the inverted
and non inverted responses available
at the collector and emitter. respec
tively.
While the transistor optocoupler is
the one I've chosen to describe. op
tocouplers are available with tran
sistors. silicon-controlled rectifiers
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Figure I I: A normally open DC output module.
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Figure 12: A normally closed DC output module.
(SCRs). and Triacs as output devices.
In some applications. the latter
devices are more appropriate.
DISCRETE-INPUT AC/DC
RECEIVERS

The discrete-input DC receiver is by
far the easiest module to construct.
As demonstrated in figure 5. it is
nothing more than an LED and a cur~

rent-limiting resistor. I have added a
series-blocking diode to protect the
optocoupler from reverse connection
and a 74 LS I 4 Schmitt trigger to pro
vide cleanly switched levels to the
computer.
DC input receivers are generally
preset as 5-. 12-. 24-. 36-. or 48-V
detectors. The series-input resistor
(continued)
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Due to the
sinusoidal properties
of the signal, acquiring
AC inputs is somewhat
more complicated.

sets the range. which is selected to
allow a current of I 0 to 20 mA
through the LED at the desired DC
sense point. While various input
protection methods exist. the resistor
should be selected for a single high
level input rather than a range of in
puts. When the input is at the desired
input voltage. the output will be an
LSTTL (low-power Schottky transistor
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RELAY
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AC I------~

150.ll.
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Figure 13: A discrete-component non-ZVS solid-state relay.

Photo I: The circuit board is a prototype of a typical non-ZVS solid-state switch like
the one described in figure 13. A simpler alternative is to use the solid-state relay
shown to the right of the board.
110

transistor logic) logic I; otherwise. it
will be a logic 0.
Due to the sinusoidal properties of
the signal. acquiring AC inputs is
somewhat more complicated. Unlike
relays, which are too slow to be
seriously affected optocouplers are
fast enough to respond to every cycle
of the input producing a pulse rather
than a constant-level output. Proper
reception by an even faster computer
requires that these signals be inte
grated to an on/off steady-state level.
as described in figures 6 and 7. Figure
6 is a half-wave detector that uses a
30-millisecond (ms) retriggerable one
shot: figure 7 is a full-wave detector
that employs a simple RC (resistor
capacitor) circuit to integrate the
pulse output. In either case. a logic I
output signifies that a 11 5-V AC input
is present.

BYTE • DECEMBER 1984

One infrequently mentioned but im
portant issue regarding discrete-input
receivers is change-of-state detection.
"Change of state" means simply that
a receiver has changed its input level
since the last time you looked at it.
This might seem trivial if you have
only one input module but is quite
essential if you are monitoring 64
devices.
The change-of-state condition can
be determined and indicated either
through hardware logic or software
programming Figure 8 is a hardware
change-of-state detector. Whenever
the input module's level goes from 0
to I. or I to 0. a l-f.tS pulse is
generated at the output of the
7 4LS86 exclusive OR gate. This signal
can be used to directly interrupt the
processor or set a change-of-state flip
flop. as shown. The flip-flop retains its
set condition until reset by the inter
rupt program If eight input modules
are used there would be eight sets of
this hardware with the outputs com
bined to generate a single "someone
changed" interrupt. Figure 9 diagrams
this approach. The advantages of the
hardware change-of-state detection
are that it is transparent to the user
and requires little processor over
head.
An alternative approach is to scan
the inputs in software periodically and
compare the old and new readings to
find changed states. In sophisticated
control systems. a background inter
rupt routine periodically scans the inc

put channels. Any changed states are
represented as a byte in a table avail
able to the application program. More
on this technique later in our real
application.

DC POWER OUTPUT
CONTROL DEVICES

,-----------------,
I

27 K

I
I

+o-----~

As previously mentioned. mechanical
relays have been and can still be used
in power-control applications. In new
designs. however. the cost-effective
approach is to use SSRs.
Solid-state relays come in a variety
of flavors. depending upon the appli
cation. Unlike mechanical relays.
which are nonpolarized. SSRs can be
either polarized or nonpolarized DC
SSRs are normally polarized; AC SSRs
are not
Figures 10. 11 . and 12 illustrate three
kinds of DC output control modules.
While they technically are SSRs.
polarized switches such as DC output
control modules are quite different in
component configuration and are
generally referred to as DC output
units rather than SSRs. Figure I 0 is a
very simple DC module using an
H11 CI photo SCR. which in turn trig
gers a higher-current SCR. Because it
uses an SCR. this type of circuit
simulates a latched-output relay A
voltage level applied to the LED input
turns on the SCR and allows current
to flow through it The amount of
voltage that will turn on the SCR is
determined by RI and R2 , as shown
in table 1. Both the LED input signal
and the external load current must be
removed to turn off the SCR.
This seems to be an absurd situa
tion if the purpose of the DC output
module is in fact to control the exter
nal current. Because of this. SCR relay
devices are not normally used for DC
resistive loads and are reserved inc
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Figure 14: A normally open ZVS circuit.
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Figure 15: Another normally open ZVS circuit.

(continued)
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Figure 16: A ZVS stand-alone SSR.
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Figure 17: An isolated zero-voltage sensor.
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Figure 18: Tfie block diagram of a typical externally controlled zero-crossover AC output circuit.
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Figure 20: Mounting-connection diagrams of four Gordos Arkansas power 110 inter{ace modules.

stead for commutating loads such as
motors. With a DC commutating
motor. the output current is inter
rupted many times a second as the
motor shaft turns. allowing the SCR to
turn off when the LED is extinguished.
All other DC control applications
rely on transistor control elements.
which exhibit fewer peculiarities but
involve more components. Figures I I
and 12 demonstrate two typical 2 5-V
DC output-module designs. Figure 11
is configured to have a normally open
output: figure 12 has a normally
closed output. These units are non
latching and can be turned on or off
in direct response to the logic levels
from a parallel output port

AC POWER

OUTPUT

CONTROL DEVICES
When we use the term "solid-state
relay." we are generally talking about
AC power output devices. These SSRs
are nonpolarized and intended for

GORDOS
MODEL OACS
AC OPJPUT MODULE

IOOW
LIGHT

LOG IC 0 • ON )
LOGIC I •OFF

CONTROL
INPUT

+ sv

llSVAC

3.31<

~-----~LEO

220

Figure 21: Tlie connections for a Gordos AC output module.

use only with AC loads.
Figure 13 and photo I show the cir
cuit of a general-purpose off-the-shelf
component-configured SSR module
suitable for control of lights and light
load appliances. The circuit employs
an MOC301 l photoisolated Triac that

in turn controls a power-output Triac.
Input-protection circuitry has been
added to the LED side of the module
so that it can be used within a 3- to
2 5-V input range. (This input circuit
can be added to any of the optoc
(continued)
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isolators. However. if it is going to be
attached only to a computer's parallel
output port. you can dispense with
this extra circuitry and use the simple
resistor-input configuration of figure
9.) The additional resistors and capac
itors form a "snubber" network that
dissipates the transients produced

when the Triac is connected to induc
tive loads.
As with any relay function. line tran
sients are produced when a voltage
is suddenly applied to an inductive
load. While snubber networks.
varistors. and transient suppressors
offer some relief. the solution is to

Photo 2: The commercial 110 modules used in this project are hybrid circuits
containing laser-trimmed resistors as well as discrete and integrated components. 'IWo
Gordos Arkansas Inc. modules are shown unpotted to demonstrate their complexity. The
module on the left is an AC output (type OAC 5) and the unit on the right is an AC
input (type IAC 5).

minimize the cause If the lriac or SCR
can be turned on only when the load
voltage is at or near zero. no tran
sients will be produced. The circuit
that senses this condition is a zero
voltage switch (ZVS) or zero-crossover
trigger network.
The ZVS may be built into the in
dividual SSR (increasing its cost con
siderably if done with discrete com
ponents) or applied as a synchronous
trigger to non internal ZVS solid-state
relays. Figures 14 and I 5 are opto
isolated discrete-component zero
voltage switches that. when individu
ally combined with the circuit in figure
16. produce a stand-alone ZVS output
relay. Generally speaking. most com
mercial relays contain internal ZVS
switching to improve performance. To
keep costs down. these SSRs are con
structed using hybrid technology
rather than discrete components.
If you are building an AC J/O inter
face with commercial modules that in
clude ZVS. it need be of no further
concern. If you are building this inter
face from scratch. however. you can
either build each relay module with
internal ZVS or provide an external
ZVS signal that is routed to an AND
gate along with the control signal
from the computer and applied to a
non-ZVS switch. such as the one in
figures 14 and 15. A circuit that
detects zero crossing is demonstrated
in figure 17. and a block diagram of
this synchronous switching concept is
presented in figure 18.
Figure 19 is the circuit for a com
puter-controlled AC output interface
using the devices I've described thus
far To turn on the individual output
channels. you merely set a logic I out
put at that bit position. This is most
easily accomplished with an OUT
command in BASIC. Once the bit is
set. the SSR will turn on at the next
zero crossing of the AC line.
NOT THROUGH YET

Photo 3: Eight of these 110 modules can be mounted together on a single board.
Individual boards can be separately configured as AC-DC output or AC-DC input. The
Circuit Cellar Z8 Power 1/0 prototype board in the photo has four AC outputs (black
modules) and four DC outputs (red modules).
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Ordinarily. the project would end
here. I've demonstrated how to build
the 1/0 modules. A two-line BASIC
program with INP and OUT instruc
tions is all that it takes to control
them. Unfortunately, knowing how to
build a solid-state relay is different
from assembling a practical control
system.
Rather than leaving these practical
matters as an exercise for you. I'd like
to describe the 64-channel power 1/0

system I ultimately configured. The
description. though somewhat com
plex in detail. is intended to provide
a basic understanding of the system
software necessary to implement a
reliable high-performance industrial
grade closed-loop control system.
Utilizing the basic concept but sub
stituting commercially available power
1/0 modules and a dedicated com
puter. a rather sophisticated program
mable power 1/0 control system can
be configured.
The commercial modules I chose
are made by Cordas Arkansas Inc.
Shown in photo 2. these potted
modules are designed using thick-film
hybrid technology for high-density
packaging. Figure 20 is a diagram of
the contents and connections of four
typical Cordas power 110 interface
modules. Figure 21 demonstrates the
physical connections for an AC out
put module.
The computer I chose is the Z8 sys
tem/controller. which I've used in
many Circuit Cellar projects. Based on
a project presented in fuly and August
1981. the Z8 system/controller is a 4c
by 4YHnch single-board computer
with on-board tiny BASIC or FORTH.
6K bytes of RAM (random-access
read/write memory! or EPROM
(erasable programmable read-only
memory). two parallel ports. and one
serial port To the Z8 computer. I've
added the Micromint BCC3 3 memory
and parallel 110 expansion board.
which adds 8K bytes of memory.
three parallel ports. and a cassette
storage interface. to interface to the
power 1/0 modules.
(If you have either built the original
Z8 computer/controller and wish to
update it to the system/controller con
figuration or would like to build the
memory and 1/0 expansion board for
your existing system. just send me a
preaddressed 9- by 12-inch envelope
with $2.30. postage !overseas. just
send name and address and $4 in in
ternational mail coupons! and I will
send you the schematics and manuals
for the two boards.)
The three parallel ports on the ex
pansion board are configured as an
1/0 bus with input. output. and con
trol capability The power 1/0 modules
are separated by function (input or
output) and arranged eight modules
per 1/0 card. Both AC and DC modules
may be on one card but only if they
are all the same function. Up to 16

boards (64 input and 64 output
modules. addressed as input boards
0 through 7 and output boards 0
through 7) can be accommodated
with a single BCC3 3 expansion board.
(Eight expansion boards can be put
in the system if you are trying to con
trol a small city)
The computer communicates with
the 1/0 cards through the expansion
board parallel ports. Port A functions
as an 8-bit input bus. port B as an
8-bit output bus. and port C as the
control lines for the individual 1/0
cards Each power 1/0 card has a set
of eight two-position jumpers. a
74LS374 output latch. and a 74LS244
input buffer (see photo 3 and the
schematic in figure 22). Photo 4 shows
some of the cards mounted in a card
cage.
A single jumper selects board ad
dress and function. The eight output
lines of port C are attached to the
center position of the eight jumpers
(boards 0 through 7). Only one of
these lines is active low at a time: all
others are at logic I. The line that is
low enables the power 1/0 card
jumpered to it Within that enabled
card. a jumper installed to the center
and left side (0) will enable the LS3 73.
If installed between the center and the
right side (I). it selects the LS244. A
second jumper Tri-states the LS3 7 3
when the board is configured for in
put If the jumper were in the #31 posi-

The process of
interjacing with the
power IIO cards is
relatively simple and
can be accomplished
directly in BASIC
if speed is not
a critical factor.
tion. this would be addressed by bit
3 on port C. and it would be an input
only card.
Figure 2 3 shows a detailed block
diagram of the power 1/0 system. It
can be all AC input. DC input. AC out
put. DC output. or a mixture (in
groups of eight similar functions).
When you want to set the eight out
put modules on board 2. you merely
set the bit pattern on port B and then
strobe bit I on port C (board 2 enable
line) to latch that data into the LS373 .
Conversely. to read the eight input
channels on board 3. you would set
bit 3 of port C low. read and store the
data input to port A and set bit 3 of
port C high again.
The process of interfacing with the
power 1/0 cards is relatively simple
and can be accomplished directly in
(continued)

Photo 4: Up to 16 boards (8 input and 8 output) can be supported from each 1/0
expansion board in a Z8 system. Up to 4 expansion boards can be mounted in a card
cage. The photo shows 3 expansion boards installed. The green connector protruding out
of the cage is for external wiring connections.
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BASIC if speed is not critical. With 8
or JO modules. it is not a problem to
scan and record change of state. read
the real-time clock. and still meet the
requirements of the application.
While the simplified hardware for
the power 1/0 system is important. it
takes more to produce an industrial
grade control system. It is counter
productive to run time-consuming.
repetitive tasks in BASIC that can be
done more quickly in assembly lan
guage. For that reason. I've added a
set of interrupt-driven utilities that
greatly simplifies the interaction be
tween user and power 110 system and
allows the use of BASIC (unless you
prefer assembly language). even with
64 active !10 channels.
These Z8 assembly-language rou
tines. flowcharted in figures 2 4 and
25. operate as background tasks to
any user application programs and
are completely transparent. In addi
tion to real-time clock functions. they
allow the user to interact with the 1/0
system through a table of 64 input
and output values rather than setting
and reading expansion ports. To turn
output channel 16 on. we simply load
a value greater than 0 into table loca
tion 16. To turn output channel I off.
we load 0 into table location I.
Conversely. ail inputs are con

ZS BASIC
SYSTEM I
CONTROLLER

tinuousiy scanned and the present
values loaded into a similar channel
table for examination. In addition to
the present value. a separate indica
tion of change of state by board and
channel number is also produced
The change-of-state indication is
maintained until the user reads the af
fected channels The result is a sim
ple BASIC single-byte read-and-com
pare to find any input channels that
have changed and a single-byte write
to make a corresponding control
output.
The user can drive seven subroutine
calls in dealing with the power 1/0 sys
tem. They are
I. System initialization.

2. Read an input channel's change-of
state flag (I bit).
3. Read an input channel's data bit
and reset change-of-state flag
4. Set an output-channel data bit (I on
or 0 off).
5. Read an input board's change-of
state flags (8 bits).
6. Read an input board's data bits and
reset change-of-state flags
7. Set an output board's data word (8
bits. I on or 0 off).
In addition to these subroutines
called by the user. other routines

By the time you read
this, the Circuit Cellar
could he rewired. But I
might experiment with
my new home~control
system.
under interrupt control update the
clock/calendar values and the power
110 boards and data/change tables
The completed software fits on a
2716 EPROM on the I/O expansion
board. Unfortunately. I don't have
room enough here for a complete
program listing. but I will send you
one if you write to me.
IN CONCLUSION

What started out as a very simple
solid-state-relay project got a little car
ried away. I use all the devices . I
design. and this is no exception By
the time you read this. the Circuit
Cellar could be completely rewired.
On the other hand. I might wait a
month and experiment a little more
with the new Circuit Cellar Home Con
trol System that's in the works. Come
(continued)
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Figure 2 3: Tfie &lock diagram of tfie Z8 power 110 system.
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Figure 24 : A flowchart of the Z8 AC 1/0 system initialization and interrupt
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Figure 2 5: A flowchart of the Z8 AC

puter control fana tics. hold on to your
hats. I've just begun.

Editor's Note: Steve often refers to previous
Circui t Cellar articles. Most of these past ar
ticles are available in reprint books from
BYTE Books. McGraw-Hi ll Book Company.
POB 400. Hightstown. NI 082 50.

CIRCUIT CELLAR FEEDBACK

This month's feedback begins on ·
page 375.

The following ar e available from
The Micromint Inc.
561 Willow Ave.
Cedarhurst. NY 11 596
(516) 374-6 793 for information
(800) 64 5-34 79 for orders

I/O board update routine.

Ciarcia's Circuit Cellar. Volume I covers articles

Tired o f weak power su p plies? llme
in next month. when I ta lk about
linear power su pplies. •

I . Assembled and tested Z8power1/0 board
without power 110 modules . ..... . . $159
2. AC input or ou tput modules. types IAC5.
IDC5. OAC5. an d ODC5 . . ..... $15 each
3. Eight-slot motherboard and card cage
usable for 1/0 boards or Z8 .. . please call
4. Z8 system controller.
. .. $149

that appeared in BYTE from September 1977
through November 1978. Volume JI covers
December 1978 through June 1980. Volume
Ill covers July 1980 through December 198 1.
Volume I V covers January 1982 through June
1983 .

Special thanks to Bill Curlew for his software
expertise. Diagrams of Gordos modules
reprinted courtesy of Gordos Arkansas Inc.

Please include $4 for shipping in the con
t inental Un ited States. $10 elsewhere. New
York residents please include 8 percent sales
tax.

To receive a complete list of Garcia's Cir
cuit Cellar project kits. circle 100 on the
reader -service in q uiry card at the back
of the magazine.

NEXT MONTH
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C---LANGUAGE

DEVELOPMENT TOOLS
G. MICHAEL VOSE

Editor's note: The following is a BYTE product description
lt is not a review. We provide an advance look at these new
products because we feel they are significant We plan to pro
vide complete reviews in subsequent issues.
BASEMENTS AND GARAGES may have been the
birthplace of the technology that has evolved into
the modern microcomputer. but researchers at one
of the world's largest corporations created the C pro
gramming language. In the eighties. Chas evolved
into the software development tool of choice for
many serious programmers. Bell Labs' UNIX-driven

ILLUSTRATED BY RICHARD GOLDBERG

language has been adapted for use with other oper
ating systems and used to create a multitude of
significant personal computer programs. including
VisiCorp's Visi On. Microsoft Windows. and the
outline processor. MaxThink.
C falls into the mid-level language category-higher
than CPU (central processing unit) register- and
memory-manipulating. low-level assembly languages
but lower than machine-isolating. high-level lane
(continued)

G. Michael Vose is BYTE's senior technical editor for themes.
He can be contacted at POB 372. Hancock. NH 03449.
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guages like Pascal and
Ada. Mid-level lane
guages provide easy
access to memory and
the CPU while retaining
the control and data
structures of classic
high-level langi..;ages.
This access enables bit
shifting and manipulae
tion using a rich set of
operators for incree
menting. decremente
ing. and performing
Boolean operations.
While C grew in
popularity. many pro
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er designed to uncover
run-time errors. It is not
a production compiler;
it is simply a develop
ment tool designed to
increase programmer
productivity (while
decreasing the pro
grammer's frustration
level). ·
Safe C adds a source
to-source preprocesse
ing pass to the normal
C compile cycle (see
figure I). Safe C inserts
checkout code into the
original source file and

grammers agonized
then compiles the reFigure I: Adding a prepnx essi11g pass lo a typical
over its complexity and
C compile cycle.
suiting file. The check
the lack of debugging
out code swells the
tools like the monitors
original source in size
for tracking errors in assembly-language programs. by a factor of two or three.
utilities that enable you to set breakpoints in the
As the compiler compiles the modified source file.
code and use single-step execution. Outside of the the checkout code prompts the generation of error
UNIX realm. where C debugging facilities are part messages for every possible run-time error en
of the operating system (which is itself written in C). countered. Multiple errors generate a stream of error
programmers faced a barren landscape.
messages. Safe C error messages are warnings
In microcomputerdom. however. where entrepree only-the compiled code is executable. and the pro
neurial fervor thrives. vacuums do not exist for long. grammer must decide whether to heed the warnings
Recent months have brought forth a number of new generated.
C-language development tools and debugging aids.
The error conditions detected by Safe C include
Many of these tools were created specifically for the
• out-of-bounds array indexes
microcomputer programmer.
• arithmetic overflow and division by zero
In this product description I'll look at three of these
• overflow in standard string routines
products: the Safe C Compiler and Profiler from
• mismatch of actual and formal function
Catalytix Corporation of Cambridge. Massachusetts;
parameters
the lnstant-C interpreter from Rational Systems Inc.
• misuse of standard 1/0 (input/output) routines
of Newton. Massachusetts; and the C Source Debug
• indirection through and stack corruption by stray
ger from Mark Williams Company of Chicago.
pointers
SAFE (

COMPILER/PROFILER

One of the more significant problems a C program
mer faces is run-time error detection. Running a C
program in the early stages of its life cycle resembles
a Cessna pilot trying to land a 747 -he might know
how to fly but isn't sure which are the right controls.
Unlike Pascal compilers. C compilers do not pro
vide extensive run-time error checks during compila
tion. C compilers cannot check for array indexing
errors. divide-by-zero. and similar run-time errors. C
programmers have no tool to verify the correctness
of argument data types passed to functions or to
detect the existence of a stray pointer. Dangling
pointers can cause system crashes on many micro
computer implementations of C.
The Safe C Compiler/ Profiler is a checkout compile
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The compiler also reports standard syntax errors.
Probably the most important function the Safe C
Compiler provides is detecting mismatches in func
tion parameters. Cs main strength derives from its
modularity. Ideally. C programmers write their pro
grams as small. individual units that are later linked
together. The potential for error among the inter
acting parts is high. mostly due to the passing of
arguments of the wrong data type.
The Safe C Profiler is a dynamic software develop
ment tool that provides both function and statement
execution counts. When a programmer needs to
know where a program spends most of its time. the
Profiler provides a count of the times a function is
called and. within functions. the number of times a
(continued on page 382)

PART I
AN INTRODUCTION TO

FIBER OPTICS

Light tamed hy glass waveguides
offers wide communication bandwidth
BY RICHARD S. SHUFORD
\exander Graham Bell 's many inven
tions included the photophone In
this device. which he demonstrated
in 1880. a beam of sunlight was reflected
off a shiny diaphragm mounted on an
acoustic horn The light beam was aimed
at a distant selenium photocell connected
to a speaker: speech could be understood
at a distance of 700 feet
But the photophone's short-haul line-of
sight communication was practical in few in
stances. so lightbeam transmissions were
shelved for the better part of a century un
til another field of research caught up and
furnished a means whereby information
bearing light could be channeled and
directed where it was needed.

A

PHOTOC RAP H ©C H AR LES FALCO ' SC IE NC E SOU RCE. PR

In the midc! 960s. C K. Kao and G. A
Hockham at ITT's Standard Telecommuni
cation Laboratories in England suggested
an idea for directing light waves where
they were needed. By I 970. scientists at
the Corning Glass Works had made the con
cept work. Pieces of silica glass stretched
as thin as a human hair became easily
bendable and could serve as practical
waveguides for light waves-and the field of
fiber optics was born At the same time.
semiconductor technology made possible
the fabrication of efficient light sources that
(continued)

Richard S. Shuford is BYTE's special-projects editor.
He can be contacted at POB 372. Hancock. NH
03449.
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Figure I: When a ray of light hits the boundary between two media with different indices of refraction, one of two things can
happen. In figure Ia, where the angle of incidence is rather steep, the path of the ray is bent as it enters the second medium. But in
figure Ib, the angle of incidence is below the critical angle, so the beam is reflected back into the first medium.
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Figure 2: The three types of optical fibers. The step-index multimode fiber (2a) has a sharp transition of refraction index n at the
core/cladding boundary. The graded-index multimode fiber (2b) features an index that gradually changes
across the axis of the core. The single-mode fiber (2c) has a much smaller core that supports the propagation of only a single ray
of light moving along the core·s axis.
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could be modulated with an external
signal.
FIBER OPTICS:
PROS AND CONS

The greatest attraction of fiber-optic
technology is the bandwidth of light
transmission. Light in the visible and
near-visible spectrum has character
istic frequencies so high that they are
rarely discussed as such: hundreds of
gigahertz (GHz). or billions of cycles
per second According to theory. a
carrier wave composed of these high
frequencies can transmit meaningful
information at a tremendous rate; the
Nyquist limit for the fastest-changing
signal a carrier wave can convey in a
perfect medium is one-half of the car
rier's frequency. Light. tamed by a
fiber-optic waveguide. offers the great
communication capacity modern
technology increasingly demands.
Optical fibers have other good
qualities. The wide bandwidth is ac
companied by low loss. compared
with metallic media. Fiber-optic cables
are immune to interference from elec
tric and magnetic fields: a fiber can
be installed in an electrically noisy
engine room without shielding Con
versely. no radiation escapes the fiber
cable to interfere with its environs.
Fiber-optic links may be tested in
highly accurate ways that can locate
imperfections. including any surrep
titiously installed taps in networks
carrying confidential data. The
nonconducting fiber never plagues
electronic equipment with voltage
leaks or ground-current loops-in fact.
you can think of the fiber-optic link as
just an extremely long optoisolator
Furthermore. fiber cables are small
and lightweight and fit where copper
wires won't.
But there ain't no such thing as a
free lunch. Optical fibers do have
some disadvantages.
The most obvious drawback lies in
the physical handling and installation
of fiber-optic cables. The techniques
for dealing with a communication
channel made of glass differ radical
ly from those for dealing with copper
· wire: a technician skilled in soldering
conventional coaxial cables may
blanch when shown the unfamiliar
tools used to splice and install con
nectors on optical fibers. And the con-

nectars themselves come in bewilder
ing. proprietary variety (although a
few standards are emerging).
Another drawback is the complex
interface equipment fiber-optic cables
require to make use of all that band
width. The circuitry that forms the
"funnel into the fiber" must operate
in two discrete realms: electronics and
photonics It must be of high quality
for the most efficient transfer of the
signal and must compensate for the
quirks that appear in any apparatus
that blends two kinds of technology.
The simplicity and economy of the
fiber-optic waveguide itself are offset
to some degree by the expense of the
interface equipment.
But because fiber optics is a new
field. researchers are making rapid
progress in solving or reducing the
seriousness of the problems involved.
and costs are being driven down.
Fiber-optic cables have already shown
their cost-effectiveness in long
distance telecommunication applica
tions. where their low loss enables
telephone companies to employ
fewer repeaters over long. continuous
runs than with conventional cables.
And certain other applications that
demand one of the qualities at which
optical fibers excel have also reached
the break-even point in competition
with copper.
Fiber-optic communication is now
finding its place in computer systems.
especially in wideband links within
multiprocessor arrays and in high
performance or high-security
distributed networks. And even small
scale microprocessor-based equip
ment can use optical fibers to good
advantage because of their immuni
ty to interference.

How OPTICAL
WAVEGUIDES WORK
In an optical fiber. light goes in one
end and comes out the other. no mat
ter how many twists and turns the
fiber makes along its length. This
defies our everyday experience that
light travels in straight lines. The fiber
can perform this feat because its
designers have carefully applied a
phenomenon that is a cousin to
refraction: total internal reflection.
Refraction occurs because light
moves faster through some materials

than through others. (It moves at its
well-known 186.280 miles-per-second
speed only in a vacuum ) In the sim
ple case of a glass-to-air interface. a
light wavefront within the glass (rep
resented in figure I in simplified form
as a ray) approaching the boundary
at a relatively steep angle has its
direction changed as it suddenly en
counters a region where it can travel
at a faster speed The amount of
change in the refracted angle varies
as a function of the incident angle up
to a certain critical angle (about 4 2. 5
degrees for glass/air). If the angle at
which the incident ray approaches the
boundary is lower than this critical
angle. the light is reflected back into the
glass at an angle of reflection equal
to the angle of incidence.
An optical fiber consists of a cylin
drical inner core and an outer concen
tric shell. the cladding (The cladding is
usually enveloped by protective outer
layers. but these play no functional
role) The core is made of transparent
glass (or sometimes plastic) with a
relatively high index of refraction: the
cladding. of glass with a relatively
lower index. Light enters from one
end. and internal reflection occurs at
the core/cladding interface. just as at
the glass/air boundary in the example.
letting the light emerge from the other
end as if the fiber were a pipe. (A
typical core/cladding critical angle is
8. 5 degrees)
TYPES OF OPTICAL FIBERS

Optical-fiber waveguides are made in
two major classifications. one of
which is subdivided into two varieties.
The major division is between fibers
that convey light in single or multiple
modes. where a mode can be thought
of as a group of rays bouncing
through the waveguide at a given in
cidence/reflectance angle. The multi
mode fibers are differentiated by the
profile of the refraction index across
the fiber's diameter.
Figure 2 shows the three kinds of
fibers. The step-index multimode fiber (2a)
features an abrupt transition of refrac
tion index at the core/cladding boun
dary The graded-index miiltimode fiber
(2b) exhibits an index of refraction
that reaches a peak in the center of
the core and gradually tapers off to
(continued on page 388)
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"toolkits" save
programming
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e are certainl y
oeginning to see
some wonderful
software-fast. use
ful programs that
give us color graphs.
windowed informa
tion. and mouse
based cursors Unfortunately. such software
involves a tremendous amount of program
ming. Since more time at the programmer's
computer usually translates to more dollars
at the software store's cash register (in a
market where software prices are high
enough as it is). both you and the software
publisher are part of a two-sided dilemma.
On the publisher's side. the dilemma has to
do with choosing between producing the
more compl icated software and raising its
price. or not producing it because he
believes he will not be able to sell it profit
ably. On the user's side. you can either buy
the software you see or not-you have lit
tle direct influence on what software gets
developed Unless we can all improve our
standard of living so that we won't mind
spending $12 00 for a spreadsheet. it looks
like it's up to the software publisher to come
up with an answer to this problem
There is one sure way to keep a product's
price from rising-reduce manufacturing
costs. You can be sure that software pub
lishers are looking at every phase of their
operations for places to cut costs. and since
development represents the largest per
centage of that cost why not start there?
The quest for lower development costs has
given us such things as new programming
languages. productivity tools. and program
generators. A promising solution being
used by several software developers is that

..- .· ..

(continued)
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A software framework

defines much of an
application's operating
environment so that
the programmer can
concentrate on the
application itself.

of the software framework. a program
(often enhanced by a programming
language and/or environment) that
defines much of an application's stan
dard operating environment so that
the programmer can concentrate on
implementing the application itself. In
this article. we will look at Apple Com
puter's Toolkit/3 2 as a representative
example of this type of software. Tool
kit/3 2 significantly reduces the time
needed to create an application that
runs in the Lisa·s desktop-metaphor
environment.
(You should not confuse my concept
of "frameworks" with the Framework
integrated-software package from

YOU R
. PROGRAM

SUPPLIED
SUBROUTINE

SUPPLIED
SUBROUTINE

USER
SUBROUTINE

SUPPLIED
SUBROUTINE

Figure I: Creating an application program using a subroutine library. When you

must make an application given a library of useful subroutines. you must write the
driver program and whatever custom subroutines (shaded) are needed to create the
application. If the application is embedded in a sophisticated user interface. you will
spend a long time "reinventing the whee/" (writing the code to implement an
already-specified user interface).

SUPPLIED
DRIVER
PROGRAM

SUPPLIED
SUBROUTINE

SUPPLIED
SUBROUTINE

USER
ADDITIONS

USER
SUBROUTI NE

SUPPLIED
SUBROUTINE

USER
ADD I TIONS

Figure 2: Creating an application program using a software framework If you
have been given a software framework that implements the user interface but nothing
else. you need only write code that implements your application. In some cases. you
will write entire subroutines; in others. _you will modify ones already in the software
framework .
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Ashton;Iate. which was announced
after I had finished writing this article.)
CONVENTIONAL
PROGRAM DESIGN

Software has too often been cobbled
together on an entirely custom basis
that is. each program is created with
out making use of any previously writ
ten code. Sometimes. a software de
signer who has a number of similar
programs to write will create a library
of useful subroutines that can be
copied as needed into programs In
some cases. as with the Macintosh
Application 1bolbox in which a 64K
byte ROM (read-only memory) of rou
tines is built into Apple's Macintosh
computer. these routines can be quite
powerful and can eliminate a large
amount of needless programming. In
such cases. the programmer will write
a main program that makes heavy use
of their own subroutines as well as
those supplied (see figure I)
What is wrong with this setup? No
thing-it's just that it often isn't
enough. Much of the main program
is merely program "glue" that coor
dinates the calling of the supplied
subroutines. When a program is so
phisticated enough. though. even the
coordinating software is complicated.
Consider the Lisa applications. all of
which use the same user interface.
The application program must inter
act quickly with user input (keyboard.
mouse. and mouse button) to create
complicated output in the form of
graphics. text. and windows. In addi
tion to performing its dedicated func
tion (e.g.. drawing graphs. maintaining
a spreadsheet). an application must
do many things that do not change
from application to application: up
date the video cursor when the
mouse is moved; display a pull-down
menu when a menu title is selected
(cursor on title. mouse button pressed
and held); execute a given task when
a menu item is selected (cursor on
item. mouse button released); move
a window when it is being dragged
(cursor on window title. mouse button
pressed and held); resize a window
when its "grow box" is pulled (cursor
on box. mouse button pressed and
held); receive characters when they
come in from the keyboard; redraw
hidden parts of a window when it is

In the toolkit
approach, the
supplied program is
in control and
coordinates system-
general behavior, such
as moving windows.

brought from behind several other
windows (mouse button clicked when
cursor is on some visible part of win
dow): expand a selected icon to a win
dow (cursor on icon. mouse button
pressed twice quickly); and numerous
other less visible tasks. Given all this.
using a set of subroutines to develop
such a program is like asking for a ride
downtown and being shown to a
warehouse of auto parts-you don't
want to build the car yourself. you just
want to get downtown .
THE TOOLKIT APPROACH

Bruce Blumberg. J. Peter Young. and
Larry Rosenstein of Apple's Apple 32

Listing I: An example of Clascal code. This code. part of a five-page listing
that creates the Lisa Boxer application. defines the methods that the class
TBoxView responds to (i.e., the messages that objects of that type understand)
and the code that executes when this class is created. Methods are capitalized.
while fields are not. See the text for more details.
METHODS OF TBoxView;
FUNCTION (TBoxVie w.)NEW((it sHe ap: THeap; itsPanel; itsExtent: LRect;
itsBoxList: TList; itsPrintable: BOOLEAN): TBoxView);
BEGIN
($1FC fTrace)BP(11 );($ENDC)
SE LF : = SubO bject(TView NEW(itsHeap, itsPanel, itsExtent. itsPrintable).
SIZEOF(SELF));
SELF .boxList : = itsBoxlist;
($1FC fTrace) EP;($ENDC)
END;
(This returns th e b ox containing a certain point)
FUNCTION (TBoxView.)BoxWith((LPt: LPoint): TBox);
VAR box:
TBox ;
s:
TListScanner;
BEGIN
($tFC fTR ACE)BP(1 1);($ENDC)
boxWith : = NIL;
s : = SELF boxlist.Scanner;
WHILE s.Scan(box) DO
IF LPtlnlrect(LPt, box.shapeLRect) THEN
boxWith : = box;
($1FC fTrace) EP ;($ENDC)
END ;
(This draws th e li st of boxes)
PROCED URE (TBoxView.)Draw;
VAR box:
TBox;
s:
TlistScanner;
BEGIN
($1FC fTrace)BP(10);($END C)
s : = SELF .box list.Scanner;
WHI LE s. Scan(box) DO
box.Draw;
($1FC fTrace) EP ;( $ENDC)
END;
CREATION
BEGIN

c Box : = NewClass('Ap p le', 'TBoxView ', SIZEOF(TBoxView), 1. 1);
END ;

division have devised an alternative.
Imagine a completely functional Lisa
application that all ows you to pull
down menus. create. move. scroll. and
rearrange windows. update the video
display to correspond to mouse
movement. and do all the other things
associated with the Lisa user inter
face-onl y the w indows and menus
are blank. Then you (as programmer)
need only add or modify code to
show what's in a window and. in
general. specify the behavior neces
sary to your application (as opposed
to being generic to the Lisa user in
terface). Apple's Toolkit/ 32 gives you
this capability.
The difference in philosophy is sig
nificant. In the traditional approach
(figure I). you are responsible for or
chestrating correctly both system
general and application-specific be
havior. In the toolkit approach (figure
2). you only have to modify and add
subroutines to get your application to
work. The supplied program is in con
trol and coordinates system-general
behavior (e.g.. moving and scrolling
windows): it calls your code when it
needs to know what application
specific behavior you want (for exam
ple. what to show in a certain window).
There is nothing wrong with the
toolbox (subroutine library) ap
proach-it is certainly better than hav
ing to write everything from scratch.
It's just that most software developers
don't want the absolute freedom to
combine library subroutines arbitrar
ily-they just want to adapt their pro
gram to run correctly within the stan
dard desktop-metaphor environment
and do it as quickly (and. therefore.
as inexpensively) as possible.
AN EXAMPLE

Let's see how a simple application can
be written using an application frame
work like Toolkit/32 . In a few hours.
the people at Apple created a simple
application called Lisa Boxer. In it. any
window opened contains two shaded
rectangles that can be moved around.
The specific code needed to do this
was five pages of Pascal-like code
not much at all. considering the
amount of space and comments a
structured program includes (see
listing I for a segment of the code)
(continued on page 394)
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DATA COMMUNICA'flONS has generally been considered a distinct subset
within computing. It's not an easy topic to become familiar with for a variety
of reasons. A major one is expense-not so much for modems .and com
munications software (although neither of these is cheap) as for line and con
nect charges. You can run up a phone bill of coronary proportions faster than
you ever thought possible. As a result. progress in getting the actual benefit
from data communications has been left up to corporations and insomniacs.
Nevertheless. progress is being made. and several of the articles in this sec
tion will attempt to impart tricks of the trade.
Specifically. Suzana Lisanti's article about using on-line databases to their
best advantage may give you some ideas for getting into and out of informa
tion repositories as quickly and efficiently as possible.
David Barr and George Rogers also present some suggestions on what to
do to get the most out of communicating. Their particular concentration is
on those criteria that make useful or useless communications software.
One of the best ways to reduce the amount of money you spend on com
munications is to reduce the amount of time you spend on line. One of the
best ways of cutting your connect time is to speed up your transmission rate.
Ahal Most of the time you're told. "You can 't get there from here." when you
try to pass data at rates higher than 1200 or 2400 bits per second. Kim Max
well's article will tell you why you've been confronted with this particular brick
wall and what movement toward a remedy may be in the wind.
Micro-to-mainframe communications may be the key to greater freedom for
the individual data-communications application. It's an area that carries with
it tremendous potential for working at home. keeping in touch with the office
while traveling. and driving yourself crazy when the pieces don't fit together
the way they're supposed to. Barry Arnow has written an informative piece
that gives you the basics. points out the pitfalls. and guides you to some possi
ble solutions to the problems of connecting your micro to a mainframe
Finally. there is the field of local-area networking. For all the hoopla that
the megabucks associated with LANs have recently generated. it's not all that
difficult a discipline to master. As Ed Mier points out. the technology of local
area networking (Ethernet-style) is well established and not particularly
mysterious or frightening once you get past the price tag. Scott Haugdahl
creates a further sense of familiarity by pointing out the many personal com
puter local networks at your disposal. You can pick from a broad array of op
tions and. rather than let the variety bewilder. look at it as the high-tech
equivalent of a fruit stand during apple season. Once you know the best uses
for the different varieties. it's easy to decide whether you want a pippin or
a Granny Smith. You get to take your pick from among some known quantities
All in all. the application of data communications to personal computing
is a nontrivial "next step" that can extend your reach (without compromising
your control) into new. or certainl y broader. areas of information creation.
management. and retrieval. Now if we could just do something about the
price... .

-Glenn Hartwig, Technical Editor
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THE EVOLUTION
OF A STANDARD
ETHERNET
BY EDWIN E. MIER

Alternatives in wide.--hand
coaxial cable local networks
TO MANY. the world of data commu
nications revolves around the familiar
RS-232C interface. relatively low
speed modems. and dial-up tele
phone lines that have changed little
over the past 50 years. But. while
these basic elements satisfy most
rudimentary transmission needs. a
host of newer communications
schemes and products offer phenom
enally greater capabilities-provided.
of course. that you are willing to pay
the price.
Today's networking products sup
port data rates a hundred times faster
than modem-based phone lines. allow
simultaneous interconnection of hun
dreds of user devices. and offer much
better transmission-error rates than
dial-up phone lines. These networking
schemes (sometimes called local-area
networks or LANs). differ significant
ly from phone-line-based networks in
four main areas: geographic scope.
network topology. data rates sup
ported. and transmission media.
As the name implies. local networks
are constrained in the end-to-end
distances they support. !Editor's note:
the author forgoes the IEEE Project 802 com

mittee-generated "local-area network" conven
tion as a confusing redundancy I Though
the "local" in local network is general
ly in contrast with the "long-haul"
nature of the telephone network.
there is still considerable variety
among products. Maximum distances
between user devices may range from
several hundred feet to 30 miles.
Local networks are oriented toward
single buildings or campus-like en
vironments. where the space between
network stations is freely accessible
to the network's operator. Unlike
phone-line connections. which may
span continents. local networks
presume that rights-of-way are not an
issue and that cable runs-through
conduits. under floors. underground.
etc.-to each station location present
no legal problems
TOPOLOGY

One of the most significant dif
ferences between local networks and

Edwin E. Mier is Western Bureau Manager
for Data Communications magazine. He
can be contacted at 42 5 Battery Street. San
Francisco. CA 94111.

other communications arrangements
is in their topology. or logical and
physical configuration. Dial-up phone
line circuits connect only two parties.
resulting in a point-to-point physical.
as well as logical. connection. Local
networks. by contrast. connect many
stations logically and physically. usual
ly over the same shared transmission
medium (see figure l). Each function
ing device on the local network
generally may access any other
device. or any group of devices. at any
time.
The topological uniqueness of local
networks-where a common transmis
sion channel is shared by many users
at the same time-necessitates high
transmission speeds. Compared to
phone lines. which support no more
than about 9.6K bits per second. local
networks usually operate at data rates
at or above I megabit per second.
This is to be expected because many
of the terminal nodes need a portion
of the overal I data-carrying capacity.
or bandwidth. By contrast. only two
users need to share the bandwidth of
a phone-line circuit.
(continued)
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Local networks employ a variety of
transmission media in addition to the
twisted-pair copper wire. The most
common is a coaxial cable. usually
\4-inch to Vi-inch in diameter. con
sisting of a central conductor sur
rounded by a dielectric insulator. all
contained within a wire-mesh or
extruded-metallic sheathing. A newer
medium used in local networks is
lightwave. or fiber-optic. cable.
Coaxial-cable transmission uses one
of two technologies: broadband.
where multiple channels are fre
quency-divided over a wide radio
frequency (RF) bandwidth of about
400 MHz; or baseband. where a
single modulated carrier signal carries
the traffic of all the attached stations.
The cable television (CATV) industry
DIAL-UP PHONE LINE

has used broadband transmission
widely for years. and essentially the
same technology. with the addition of
RF data modems. has been carried
over for use in data networks. Base
band coaxial transmission for local
networks was first applied in the early
1970s. Originally an experiment
within Xerox's Palo Alto Research
Center. it resulted in the Ethernet
local-network concept.
ETHERNET

The term "Ethernet" has become al
most synonymous with local net
works. Ethernet was among the first
commercial local-network offerings. It
is one of the more prevalent designs
in use today but it is by no means rep
resentative of all local networks.
MULTIPOINT DEDICATED PHONE LINE

Still a trademark of Xerox Corpora
tion. Ethernet was first unveiled com
mercially in the late 1970s as a
method for connecting Xerox office
products. However. the concept of a
single transmission cable. capable of
interconnecting a variety of computer
based devices. quickly caught on
within the industry.
In 1980. the first Ethernet technical
specification. Release 1.0. was made
public. coupled with a joint announce
ment by Xerox. Intel Corporation. and
Digital Equipment Corporation (DEC).
that all three would adopt the same
compatible Ethernet local-network
scheme for the attachment of their
respective products and systems. This
gesture was made. not surprisingly. at
the same time that the Institute of
Electrical and Electronics Engineers
(IEEE) was beginning to define a stan
dard for local-network structure and
operation.
LOCAL-NETWORK STANDARDS

PHYSICAL' POINT-TO-POINT
STATIONS POL L ED
BY MASTER

LOGICAL' POINT-TO-POINT

PHYS I CAL' POINT-TO-MULTIPOINT
LOGICAL' POINT-TO-POINT

TYPICAL ETHERNET-LIKE LOCAL NETWORK

MICROCOMPUT ER

PRINT SERVER
ETHERNET
FILE SERVER

TERMINATOR
PHYSICAL= PO INT·TO
MULTIPOINT
LOGICAL= POINT-TO
MULTIPOINT

M I N I COMPUTER I
MA INFRAME

Figure I: The topologlj of the local network shows that'manlj stations can be
connected-both logicallij and ph1jsical/1j-over the same medium.

Clearly. no major computer vendor
wanted to jump on the Ethernet band
wagon until it became reasonably cer
tain that the overpublicized local
network scheme would in fact be
adopted as a standard.
As it turned out. the IEEE local
network standards group. the Project
802 committee. decided to develop
several different local-network stan
dards. the first of which was similar to
the original Ethernet specification en
dorsed by Xerox. Intel. and DEC (see
the text box "The Ethernet Specifica
tion" on page 134 for more informa
tion). The IEEE divided its work into
three major subgroups. each dedi
cated to a different type of local
network access method.
The IEEE 802. 3 subcommittee
worked on the standard that essential
1y followed Ethernet: a I 0-megabit
per-second baseband coaxial cable
based local network that used an
access-control method called carrier
sense multiple-access with collision
detection (CSMA/CD). This access
control method and several other
aspects of Ethernet had some unde
sirable design limitations (some of
(continued)
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t C did for Programming
s has done for C Programming

MWC86 gets yo
ning faster and use
than any other comp
Then csd, Mark Willia
C Source Debugger, helps
faster. That's The C Progra
tern from Mark Williams Com pa

MWC86
MWC86 is the most highly optimized
C compiler available anywhere for the
DOS and 8086 environment. The bench
marks prove it! They show MWC86 is
unmatched in speed and code density.
MWC86 supports large and small
models of compilation, the 8087 math
coprocessor and DOS 2.0 pathnames.
The compiler features common code
elimination, peephole optimization and
register variables. It includes the most
complete libraries. Unlike its competi
tion, MWC86 supports the full Clan
guage including recent extensions such
as the Berkeley structure rules, voids,
enumerated data types, UNIX* 110 calls
and structure assignments.
Quality is why Intel, DEC and Wang
chose to distribute MWC86. These in
dustry leaders looked and compared
and found Mark Williams to be best.

"Of all the compilers reviewed, MWC86
would be my first choice for product
development. It compiles quickly, pro
duces superior error messages, and
enerates quick, compact object
library is small and fast a
the industry st

not content to
write the best C compiler on the mar
ket. To advance the state of the art in
software development, Mark Williams
wrote csd.
csd C Source Debugger serves as a
microscope on the program. Any C
expression can be entered and evalu
ated. With csd a programmer can set
tracepoints on variables and expressions
with full history capability and can
single step a program to find bugs. The
debugger does not affect either code
size or execution time. csd features
online help instructions; the ability to
walk through the stack; the debugging
of graphics programs without disturbSIEVE
Time in Seconds

ta Large Model

1.51

• Small Model
Si ze in Bytes
l!J Large Model
Iii Small Model
1.2g

User Friendly
MWC86 is the easiest to use of all
compilers. One command runs all
phases from pre-processor to assembler
and linker. MWC86 eliminates the need
to search for error messages in the back
of a manual. All error messages appear
on the screen in English.
A recent review of MWC86 in
PC World, June, 1984, summed it up:
MWCl\6
•Unix is a Trademark of Bell Laberatories.
Circle 385 on inquir y card.

Dl~I

L

Cl

MS

ing the program under test; and evalu
ation, source, program and history
indows.
csd eases the most difficult part of
development - debugging. Because
csd debugs in C, not assembler, a pro
grammer no longer has to rely on old
fashioned assembler tools, but can
work as if using a C interpreter - in
real time.
The C Programming System
from Mark Williams now supports
the following libraries:
Library
Company
Windows for C
Halo
PHACT
The Greenleaf Functions
Btrieve

Creative Solutions
Media Cybernetics
PHACT Associates
Greenleaf Software
SoftCraft

The C Programming System
from Mark Williams
The C Programming System from
Mark Williams delivers not only the
best C compiler for the 8086 but also
the only C source level debugger. That's
why it does for C programming what C
did for programming. The Mark Wil
liams C Programming System gives the
programmer the MWC86 C compiler
and the csd C Source Debugger for
only $495. Order today by calling
1-800-MWC-1700. Major credit cards
accepted.
Technical support for The Mark Wil
liams C Programming System is pro
vided free of charge by the team that
developed it.

•

Mark Williams Company
1430 W. Wrightwood Ave.
Chicago, IL 60614
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devices listen to all transmissions all
the time) and another that uses a ring
topology. Both employ an access
mechanism called token passing. IBM
favors the token-ring approach. where
each device in the ring retransmits
every message it receives in tum The
token-bus subcommittee developed a
specification now known as IEEE

which I'll discuss later). but the majori
ty of the IEEE participants accepted
the fact that Ethernet was the closest
thing to a de facto industry standard
at the time.
The IEEE also developed two other.
considerably different. local-network
"standards": one employing a bus
topology (akin to Ethernet's. where all

802.4. while the token-ring scheme
was designated IEEE 802 .5. Both of
these "Ethernet alternatives" have
only recently been approved as
standards.
·
Despite the fact that all three local
network alternatives (802.3. 802.4.
and 802.5) were under development
(continued)

THE ETHERNET SPECIFICATION

T

he Ethernet specification. which is
now also an IEEE standard (IEEE
802. 3). spells out every detail of
Ethernet construction and operation
(see figure 2) . To be "Ethernet
compatible. " a local network or board- ·
level interface must conform to every
detail relating to cabling. control.
physical interfaces. and packet structure.
The following is a capsulized summary
of the specification.
Ethernet requires a 50-0 (ohm) coax
ial cable. with impedance varying no
more than + or - 2!1 The maximum
signal loss from one end of a cable "seg
ment" to the other is 8. 5 dB (decibels)

at I 0 MHz. Cable shielding may allow
for an ambient field of no more than 2 V
(volts) per meter (for operation up to 30
MHz). and a transfer impedance of no
more than I mn (milliohm) per meter for
operation from 0. I to 20 MHz. The cable
itself consists of a 0.0855-inch center
conductor of solid tinned copper. a
foam polyethylene or foam Teflon core
insulator, and a PVC (polyvinyl chloride)
or Teflon fluorinated ethylene propylene
(FEP) jacket The outside cable diameter
must be 0.405 inch.
Up to 100 transceivers. or taps, may be
placed on a cable segment. but they
must not be closer together than 2.5

PACKET FORMAT
MIN. PACKET
SP ACI NG 0
9 .6µs

r

- - CRC COVERS THESE f'IELDS

.--- ---.- - - . ----.----.----.---------,,----"'---..
OEST
ADDRESS

PR EAMBLE

I

64
BITS

I

SOURCE
ADDRESS

oe

I

08

BITS

I

SliS

I

TYPE
FIE LD

I 1&

I
I

SITS

DATA Fino

46· 1500
BYTES

CYCL.IC REDUNDANCY
CHECK ICRCl

I

PREAMBLE

32
BITS

MIN . PACKET SIZE ~ 72 BYTES
MAX . P AC KET SIZE o 152 6 BYTES

CONFIGURATION
COAX ·CAB LE SEGMENT
MAX . 1500 FEET

TE RMIN ATOR

-

UP TO 100 TRANSCEIVERS 

T ERMINA TOR

'\._TRANSCEI VERS , PASSIVE TAPS
TR ANSCEIVER CABLE
MA X. 50 METERS

Figure 2: Tfie Etfiernet specification. as defined by Xerox and later tfie Project
802 committee of tfie IEEE. covers pfiysical and logical dimensions.
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meters. Single cable segments may be
I 500 feet in length; extensions are possi
ble if you use "repeaters," which
regenerate the signal from one cable
segment to another.
Ethernet cable attachment is "passive":
that is. the cable is not broken or cut.
and the tap (a "vampire" type with two
piercing "fangs") can normally be in
serted or extracted without affecting
other communications over the cable.
The transmit power level is - 1.02 5 V DC
(direct current) (at 41 mA (milliamperes):
variations are from -0. 9 to - 1.2 V (36
to 48 mA). Voltage must never be
positive on the coaxial cable.
The transceiver encodes data on the
cable using Manchester encoding to en
sure a signal transition in the middle of
each bit "cell:' or data transition. Each
bit cell is 100 ns (nanoseconds) long ( +
or - 0.01 percent). The data rate is IO
megabits per second. The transceiver
cable. up to 50 meters in length. consists
of four pairs of #20 or #22 gauge wire
inside an insulating shield jack~t Im
pedance is 78 n and maximun signal
loss is 3 dB at IO MHz. One male and
one female I 5-pin D-series connector
terminates either end of the transceiver
cable. Naturally, pin assignments are all
specified in the standard.
The minimum size of a packet is 72
bytes: the maximum packet size is 1526
bytes (see figure 2). No device may
transmit if a carrier is detected on the
cable, and a minimum waiting period of
9.6 µs (microseconds) must be observed
after one transmission before another
can begin. In the event of a collision.
devices must back off for a random
period of time before retransmitting. The
period is determined by a "back-off"
algorithm designed to accommodate up
to 1024 stations on the cable.

Circle 256 on inquiry card. 

ETHERNET

at the same time. Ethernet implemen
tations began to mushroom when the
IEEE's CSMA/CD specification (802 .3)
finally began to solidify. In fact. the
DEC-Intel-Xerox triumvirate. which
pioneered the initial Ethernet "stan
dard." made several subtle changes to
their specification to bring it in closer
alignment with the IEEE 802.3 docu
ment.
As a result. I EEE's 802. 3 and Ether
net are today virtually identical. Tech
nical gurus familiar with both specifi
cations maintain that a later-release
Ethernet implementation will handle
all the functions required by the IEEE
802.3. and that the remaining dif
ferences will be inconsequential.
ETHERNET PROS AND CONS

The Ethernet specification. and the
IEEE 802.3 document that embodies
it. allows devices with compatible in
terfaces to be interconnected over a
shared coaxial cable. However. with
out higher-level software. devices
from different manufacturers are still
not able to communicate. This is
because the true differences between
computers are not addressed by the

Ethernet standard. only their ability to
exchange bits on a physical level.
It is at these higher levels that many
who buy Ethernets or Ethernet-com
patible products are sorely disap
pointed. Tuble I shows a comparison
of the characteristics of the leading
Ethernet-compatible board manufac
turers. It should be noted that. even
though the microprocessor chip sets
employed are different. all will interact
reasonably well together over the
common Ethernet cable. However.
note that there are two different
higher-level protocol sets employed
by the different manufacturers: XNS
and 1CP/IP.
The Xerox Network System (XNS) is
perhaps the most prevalent of the
high-level protocols employed in
Ethernet interfaces today. It is a
derivative of the software developed
by Xerox for handling network mes
saging and logical session manage
ment between devices over the Xerox
Ethernet.
The Transmission Control Proce
dure/Internet Protocol (TCP/IP) is a set
of network software utilities that per
form the same functions as XNS.

Table I: A significant point is that vendors supporting the XNS protocol and
those supporting the 1CP/IP protocol produce noncompatible gear.
Ethernet Plug-In
Board Vendor

On-Board
Micros

High-Level
Protocol Set

Host
Environment

Bridge Communications M68000,
Cupertino, CA
AMO Lance
Ethernet Controller/2

XNS

UNIX
(OEM to
Honeywell)

Communication
Machinery Corp.
Santa Barbara. CA
ENP Series

M68000,
AMO Lance

XNS,
or TCP/IP

UNIX, RSX,
VMS

Excelan
San Jose, CA
EXOS 200 Series

Intel 80186,
82586

TCP/IP

UNIX (OEM
to NCR)

lnterlan
Westford, MA
NET/PLUS Series

Current AMO
2901 Bit-Slice XNS
Intel 80186,
82586 planned

UNIX, RSX,
VMS, OG
AOS, ROOS

3Com
Mountain View, CA
Ether Series

None,
uses host
processor

IBM PC, Tl
Professional,
HP 150

XNS

Cost
$1500-$3000

$2000-$3000

$2000-$4000

$1400-$3200

$800

TCP/IP is borrowed from the software
developed by the Department of
Defense for use in handling network
connections over the early Advanced
Research Projects Agency Network
(ARPANET). a long-haul packet-switch
ing network constructed in the 1960s.
In their zeal to market early Ether
net-compatible products. manufac
turers chose one or the other of these
high-level protocol sets. As a result. an
interface from a vendor using one of
these protocol sets generally will not
work with an interface board that
employs the other. Ironically, this
subtle difference in software. quite
often fixed in the Ethernet interface's
ROM (read-only memory) firmware.
negates the universal interconnectivi
ty that was the whole point of the
Ethernet local network.
(OST SHARING

Early Ethernet interfaces cost be
tween about $2000 and $3000. Each
consisted of two. and sometimes
three. plug-in boards. Users with
several microcomputers to network
generally scoffed at the idea of using
Ethernet because of the cost. The few
early Ethernet installations typically
connected high-performance mini
computers from the same vendor.
such as DEC VAXes. where high
speed communications within a pro
cessor "cluster" were needed and
board space and cost were not as
critical.
The first big break for Ethernet
came when vendors realized that a
single interface could be shared by
many devices, thereby significantly
lowering the Ethernet cost-per-device
attachment. These multiport stand
alone interface units generally offer
RS-2 32C ports for attaching terminals
and microcomputers in the dumb.
asynchronous-terminal mode. A few
examples of these terminal servers
currently include:
•lnterlan·s NTS-10 Network Terminal
Server, either in 4- or 8-port versions,
incorporates Intel 80186 and 82 586
(Ethernet) microprocessors with I 28K
bytes of RAM (random-access read/
(continued)
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ETHERNET

write memory). Cost for an 8-port
server is $3200. or $400 per attached
device.
•Bridge Communications· CS/I Com
munications Server is available in 8-.
16-. 24-. or 32 -port versions. The CS/I
reportedly will support asynchronous
and bisynchronous terminal devices
via RS-2 32C. RS-449. and CCITT (Con
sultative Committee for International
Telephony and Telegraphy). Price for
a 32-port version starts at $9900. or
roughly $315 per attached device. The
CS/I is said to be driven by a
Motorola 68000 processor with up to
5I 2K bytes of RAM.
•Ungermann-Bass's NI0-150 Network
Interface Unit supports up to six
RS-232C-equipped ports. A six-port
unit costs $2800. or roughly $450 per
device.
There are other manufacturers of
shared Ethernet interfaces. and prices

are expected to drop even lower as
spec ialized Ethernet chip sets
become widely available and imple
mented. Via these multiport adapters.
you can reasonably expect attach
ment prices per device to eventually
nestle into the $2 50 to $300 range
Ethernet terminal connections then
would be reasonably competitive with
other local-area transmission means.
such as short-haul or limited-distance
modems and twisted-pair phone lines.
(HIP SETS

The greatest boon to Ethernet and
Ethernet-like local networks is the
reduction of the complex control cir
cuitry to several semiconductor chips.
A number of chip suppliers have
decided to vigorously pursue this
market. the two most notable being
Advanced Micro Devices. or AMD.
and Intel.
The AMD Ethernet microprocessor.

called Lance. will reportedly handle
most Ethernet packet-forming and
network-control functions and will in
terface with a number of 16-bit micro
processors. including the 8086.
Z8000. Motorola 68000. and DEC
LSI- I I. The Lance is generally
employed in the same board with one
of these processors. along with an
other chip called the serial interface
adapter (SIA).
The SIA. increasingly based on
bipolar technology and available from
chip makers such as Seeq and Fujit
su. performs many of the Ethernet
synchronization and Manchester en
coding (a straightforward modulation
technique in which an electrical pulse
represents either the clock signal or
logical I and the absence of a pulse
equals logical 0) functions associated
with the cable transceiver. Ethernet
board suppliers adopting or planning
to adopt the Lance microcomputer
reportedl y include Communications
Machinery Corporation (CMC). Bridge
Communications. and DEC.
Intel's Ethernet chip offering is the
82 586. which is said to be a more
generic microprocessor than the
AMD Lance. although still oriented
toward Ethernet network processing.
When large quantities of this chip are
available. deployment with one of
Intel's generic microcomputers. prob
ably the 80186 or 80286. will com
prise the Intel-based single-board
Ethernet interface. The 82586 re
portedly costs more than AMD's
microprocessor. although the current
$80 price tag for quantity purchases
is expected to drop. Ethernet inter
face suppliers said to be awaiting
delivery of the Intel chips include
Hewlett-Packard. Exce\an. and
lnterlan.
ETHERNET SUPPORT

End users typically have two choices
for implementing an Ethernet: they
can either buy plug-in boards for their
processors. which requires some host
software modification. or they can
buy Ethernet interfaces from the com
puter manufacturer. which generally
come complete with software for
(continued)
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Circle 218 on inquiry card.

11

R UJRREHOUSE
1 -800-528-1054

CALL TOLL FREE
PRINTERS
Anadex

*SPECIALS OF _THE MONTHS
COLUMBIA COMPUTERS

S 1 1 29
52039
52259

9625B...............
WP6000.....
DP6500........

Brother
DX-15........ . . . . . .
HR-25
HFl~35.......
.. , . . .

. .5369
....5649
. . . . . . . ..5B75

. . . , . . ..
.

C-ltoh

H5459
H5909
51189
H5315
“$435
“$509
..$335

A10-20 . . . . . . . . . . . . . , . . ,

F-10 Parallel orSerial ..... ..
55 CPS Serial or Parallel . . . .
8510 Parallel(Prowriter) . . . . .
B510SP
B51OSCP.
B510EPl......... . . . . ..

Comrex

.....5339
.....S499
.....5129

CR-2 Paralle . . ..
CR-2Serial. . . .. .
CR-2 Keyboard . . . . .
CR-3 . . . . . . . . . , . . . , . . . .

-

All systems include fifteen software packages with a $3,200 value.

MPC4210 MPC4220

PRICED TOO LOW

MPC4610 MPC4620
I
Columbia VP

TO ADVERTISE
Call for Prices.

TE<214AR- HARD DISK sue-svsrems

...Call

.

Datasouth

D3150 . . . . . . . . . . .
D8220 . . . . . . . . .

Macintosh

51149
51469

Diablo
620 . . . . . , . , . .
. .,
630AP|......
63OECS
630ECS/lBM.....

...

. . . . . . . . . . $694
S1499
51659
51669
51139
52649
S 529
S 759
5 839
$1639
51119
S 999

Series36.....,
80lF

P12COl.....
P32COl..H.
S32CQl...H
P38

EpSOl1 All Printer Models . . . . . . . .

5 Megabyte Removable . . . . . . . . . . . . . . . . . $1480
10 Megabyte Fixed . . . . . . . . . . . . . . . . . . . . . .S1480
' 10 Megabyte Fixed/5 Megabyte Removable S2450
|_ Dual 5 Megabyte/both removable . . . . . . . . .52450

Call

VIDEO TERMINALS
ADDS

A-2Green..... . . . . . . . . ..
A-3 . . . . . . . . . . . .

.

Viewpoint60 .....
Viewpoint 90 . . . . . . . . . .

Altos

Smart ll . . , , . . .

Juk|

OVT 102 Green . . . . . . . .

5500 . , . . . . . . .
6100.....
6300 . . . . . .

. . Call
. . Call
. . Call

. . . . , ..
. . . .

. ..

NEC
2010.2015. 2030 . . . . . . ..
2050 . . , . . . . . . . ,
3510 .3515/3530
3550 . . . . . . . . . . . .
7710 .7715. 7730
P2.P3
_ .....,.........

..

.....5639
..5669
51215
51359
S1649

.......Call

Okidata All Printer Models . . . . . . . ...CaIl

Panasonic

1091 . . . . . .
1092 . . . , . .

. . . . ..
....

.,...$299
. 5445

Qume

Letter Pro2O Parallel or Serial . . . . . . . . . .5619
51369
11/40W/lnterlace ........,..
11/55W/lnterlace .......
51569

Silver Reed

EXP400 . . . . . . . . . . .
EXP500 Parallel. . , . .
EXP500 Serial . . . . . .
EXP550 Parallel. . . . .
EXP550Seria| .. ...
770Parallel . . . . . . . ..

...

770Ser|al . . . . . . . . . . . . . . .

..5245
..5339
.5339
..S399
..5399
..57B9
..57B9

Star Micronics
All Printer Models . . . . . . . . . . . . . . . . . . . . . . . Call
Tally
MT 160L . . . .
MT 1BOL . . . .
Spirit80.............

.

.

. . 5555
. . S769
. . 5245

P1340 Parallel or Serial . . . .
P1351 Parallelorserial. . . . . ..

. .5709
51249

Toshiba

Qume

Super Price
CALL

MONITORS

AUOS All Computer Models . . . . . . . . . . . Call

Amdek All Monitors . . . ..

QVT 102 Amber. . .

O\/T105 Amber .

_ . . . . . . .

Televideo

Columbia .................... . .

5699

PC-5201A-90 Battery Pack . . .
PC-8206A 32K Flam .........
PC-8271A-01 AC Adaﬁter . .
PC-8271A-02 AC AdaDler . .

$439
5559
S515
5635
$100
5905
S985
5979
5385

910............ . . . . . . ..
9'lO+....... ..
914.....
924.. ..
925....

950..
970 . . . . .

NEC

BOOA (User Station). . . . .
Persona|Terminal . . . . . . .

Wyse

50 . . . . . .

. . . . . . ..

75 . . . ,

..

Zenith z-29........... . . . . . . . . ..

S489
5565
S599

DISKETTES
Maxell

MD-1 (Oty100] . . . . . . . . . .

PC-8281A Recorder . . . . . . . . .

Northstar

All Computer Models . . . . . . .

Sanyo MBC-77 Portable .
MBC-550System.
MBC-555 System . .
MBC-550-2 System
MBC-555-2 System

.... ....
. . . . . ..
....
.....
.

Televideo
802i-l . .
803
BOSH . .
806/20.
TPC-1 . .

. , . . . , . . . . . .

. , . . .

. .
. . . . .,
. . . . , . . . .

TPC-2 Dual Drive . . .
TPC-2 Single Drive. .
1605. . . . . . . . . . , . . .

Zenith

Z-150 Single Drive. . . . .
Z-150DualDrive
Z-150 W/10 Megabyte. .
Z-160 Single Drive... . .
Z-160 Dual Drive ......

.....

........S459
.......517
......$305
.....S17
517
. . . . . . . ..$89

CRT-30 . . . . . . . . . . . . . . . . .
CRT-36 . . . .
CRT-50 . . . . .
CRT-70 . . . . . . . . . . .
..

..

Taxan 12"Amber _ . . . . ..

.

Call

Call
.....Call
.....CaIl
.....CalI

. . . . . . . ..CalI

. . . . . ..$4285
.H.51765
.H.S285O
.H.HS464O
.H. 5859
.H.US1749
H.H.515O9
. . . . . “$1729

. . . . . . . . . .SaV9 25%

....Save 25%

. . . . ,....Save25%
..
....Save25%
. . . . . . . . . ..Save 25%

MD-2 (Qty 100) . . . . . . . . . .

$1 75
$225

5% SS/DD (Qty 100) . . . . ..
5% DS/DD(Oty100] . . . . . .

$175
5245

Anchor Automation
Mark XII . . . . . . . . . . . . , . . . . . .
Hayes

. . . . . . . .5239

5135

Smarlmodern 300 Baud . . . . . .
Smartmodem 1200 Baud .. . .
Smartmodem120OB Baud (IBM)
Microm0demllE(Apple] . . . . . .

........51B9
........S459
........ S389
. . . . . . .. 5214

Scotch

Elephant

5% SS/SD(Qty100) . . . . ..

H--Call

Call Princeton Graphic
HX-12 . . . . , . . . . . , . . . . . . . .
Personal Computer. . . .Call
Sanyo

5469
5459
S485
$849

$399
5419
$816
$850
5449
55 1 9

0\/T103 Green .. .
OVT 103 Amber . . .
QVT10B Green . , .

MODEMS

. .5419

. . .599

..5149

...CalI

.5549

Sony

19" RGB(KX1901A) .....
25" RGB (KX2501A) , , y _

. .5709
5 1 O89
.. 5125

Visual

Commuter . . . . . . . . . . . . . . . ..

From S1469

Zenith

ZVM-122 Amber . . . . . . . . . . ,.
ZVM-123Green
ZVM-124 . . . . . . .
ZVM-133Color/RGB
ZVM-135 Color/RGB W/Audio

...595

I...s9s
..$129
..541O
..5459

DISK DRIVES

lomega

Bernoulli Box lor IBM
10Megabyte....... . . . . ..
20Megabyte....... . , . . ..
Rana

S1950
$2660

Elilel
E|ile||.......
Elilelll

Controller (W/Drive Only] .
1000W/DOS lor Atari . ..

.
....

.51 99
.5269
.5399
. . .569
. S305

TEC MAR
Graphics Master . . . . . . . . .
128K Dynamic Memory . . . . .
256K Dynamic Memory .....
Captain 128K . . . . . . ......
Captain 256K . . . . . . . . . . . . . . .

.
.
.
.
.

.5449
.5225
S299
. $299
.5399

RaCai'vadiCAllMode|s . . . . . . . . ..ca||
US RObOIiCS Password 1200. . . .. $319

Order Line: 1-800-528-1054
Order Processing &
Other Information: 602-954-6109

_GEMINl_
10X or 10XPC
with
Cable & Paper

COMPUTERS

PC-B201 Computer . . . . . . . . . .

lnforunner

Riteman . . . . . . . . . . . . . . . . . . . . . . . . . . . .5249

10 Megabyte in Mini Cabinet . . . . . . . . . . . .$1175
15 Megabyte in Mini Cabinet . . . . . . . . . . . .S2050
5 Megabyte Removable in Mini Cabinet. . .$14-95

2222 E Indian School Rd.
Phoeniit, Arizona 85016
,ME,_,,M
%

Store Hours: Mon-Fri 10-5:30 Saturday 9-1
Order Line Hours: Mon-Fri 8:30-5:30 Saturday 9-1

1

—
[@|

Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer's warranty. Please add
$8.00 per order for UPS shipping. Prices & availability subiecl to change without notice. Send cashiers check or
money order...all other checks will delay shipping two weeks.
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ETHERNET

specific processors and network ap
plications.
For the most part. computer manu
facturers are licensing Ethernet inter
faces from one of the plug-in board
suppliers. Honeywell. for example.
added its own software interfaces to
Ethernet hardware acquired from
Bridge Communications. Honeywell
now offers Ethernet adapters for its
DPS 8 and 88 mainframes. DPS 6
minicomputer. and 6/10 and 6/20
microcomputers.
Other computer vendors that have
jumped on the Ethernet bandwagon
include DEC. Hewlett-Packard. Data
General. AT&T (for its 3B UNIX-based
systems). Texas Instruments (for its
complete line of System 300. 600.
800. and 900 series processors) and
NCR (for its Tower multiuser system).
NCR now offers a personal computer
local network believed to be licensed
from Corvus. which sells a popular
low-cost Ethernet-like local network
for a variety of vendors· microcom
puters.
Corvus claims that almost 60 per
cent of all personal computers now
connected to local networks use the
Corvus Omninet. Omninet operates at
I megabit per second. employs the
same standard twisted-pair wiring
used for telephone communications.

and features software support for
many of the most popular microcom
puters. including IBM"s PC and PC XT.
DEC's personal computers. Tl 's Pro
fessional. Apple lls. and Zenith's. In
addition. Corvus sells one or more of
its print and file servers with each of
its Omninets.
Logically speaking. Corvus's Omni
net is similar to Ethernet in design.
but it is not compatible with Ethernet
because it uses twisted-pair wire for
data transfer instead of a coaxial
cable. The Omniners 1-megabit-per
second data-transfer rate saves con
siderably on the cost of transceiver
circuitry. Omninet employs a bus-type
structure like Ethernet. and a CSMA
access method. However. rather than
the collision detection employed in
Ethernet. Corvus employs a simplified
scheme called collision avoidance.
which reduces costs by shrinking the
amount of logic and processing re
quired to handle this function.
Corvus is a local-network vendor
that has deviated from the Ethernet
standard and improved on many of
the Ethernet design limitations that
have kept costs high. The company
has had unquestionable success. Cor
vus boasts of a per-microcomputer
connection cost of under $500. In
comparison. Ethernet-compatible inc

terfaces. including the necessary com
puter-specific software. t ypically still
cost at least $I 000.
Corvus is believed to have designed
its own semiconductor chip set. which
is reportedly being produced by an
unnamed Japanese manufacturer.
This chip set is expected to further
reduce the cost of the company's
local-network interfaces. Corvus is
also expected to use the new chips in
a higher-speed Omninet version.
operating at 4 megabits per second.
with first deliveries expected some
time in 1985.
ETHERNET COMPETITION

Ethernet has unquestionably made
great strides. given its adoption as an
IEEE standard and the appearance of
affordable Ethernet-compatible con
troller chip sets. but the long-term
Viability of the local-network scheme
is still the subject of controversy. Two
things could determine whether
Ethernet has a prosperous future or
is relegated to obsolescence. One is
the impact of IBM"s local network; the
other is the possibility that significant
changes to the existing Ethernet stan
dard. now under consideration by the
IEEE. may be adopted
In August IBM announced its PC
0

(continued)
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RECEIVE KEYBOARD MODULE FREE!
1·800-53-BYTEK .
BYTEK® Computer Systems Corp.
(305) 994-3520
4089 S Rogers Circle
Boca Raton FL 33431
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Distributor Inquiries Welcome

Circle 48 on inquir y card.

LOOK WHO BUYS
SOFTWARE
FROM US!
. .·{.·.......

.,.......

-

I

f you order software from
us, you're in good company.
You see, some of our best cus
tomers are America's biggest
corporations.
Maybe they're attracted by
our low, low prices (big compa
nies are price-conscious too!).
Or maybe when you're an
"IBM'; you're looking for some
thing extra. Like the personal
service, giant inventory, and in 
depth technical support you'll
find at 800-SOFTWARE.

,.__,,

You see, when you call us,
we'll take care of you like our
business depends on it. Because
it does. Which means when you
place an order, you can be sure
we'll fill it promptly. And that
our unique Order Tracking
System'"' is keeping tabs on your
order every step of the way.
Most important, we'll be
there if you need us after your
software arrives. We'll make
sure that you'll receive the finest
technical support and customer

service in the industry. And that's
a promise. If you purchase in
large quantities, you'll be delight
ed by the service our National
Accounts Program provides.
Next time you're looking
for low price and great service,
do what IBM. General Electric,
and a lot of other big companies
do. Pick up the phone and give
us a call.
We'll show you why some
hard-headed companies buy
their software from us.

CHECK OUT All OUR INCREDIBLE BUSINESS SOFTWARE PRICES:

I

Lotus 1-2-3
$319

dBase 11/111
$309/$399

Framework
$399

Word Star Pro Pack
$299

Lotus Symphony
$449

Crosstalk
$105

SuperCalc 3
$219

Hayes Modems 1200/12008
$499/$425

AMDEK"Monitors
ASHTON -TATE'dBase 111111
Framework
Friday!
AST.. PRODUCTS
ATl'" & COEX '" TRAINING
DIGIT AL RESEARCH '
FOX & GELLER
HAYES '"
Smartmodems
1200/12008
All Other Products
HERCULES '"
Graphic Card
fMSf'"
4-Point Graph ics
PC Paintbrush

LIFETRffVolkswriter Deluxe
Lorus·
1·2·3
Symphony
MAXELL'" DISKETTES
MEMO REX '" DISKETTES
MICROPRO''
WordStar
WordStar Prof Package
lnfoStar
Chart Star
TelMerge
All Other Products
MfCRORIM'
RBase 4000
MICROSOFT'•
Multiplan
Word w/Mouse

CALL
$ 309/$399

$399
$219
CALL
CALL
CALL
CALL

$499/$425
CALL
$375
$129
$149

Fortran
All Other Products

$179
$319
$449
CALL
CALL
$209
$299
CALL
$239
$ 99
CALL
$309

MICROSTUF' Crosstalk
$105
MUlTIMATE'
$299
NORTON UTILITIES'"
$ 59
OUADRAM '
CALL
ROSES OFT""
Pro Key
$ 99
SOFTWARE PUBLISHERS '- IPFSI
CALL
SORCIMllUS'SuperCalc 213
$159/$219
EasyWriter II System
$195
IUS Easy Business Accounting
$299/mod.
All Other Products
CALL
WESTERN UNION EASY LINK "'
FREE

$149
$359

WE ALSO CARRY HUNDREDS OF OTHER PRODUCTS!
. . . WRITE:

-

~!~~~E.~r~rr~~~~;i 4
~·,.,.,.,.,._. .tJ4IHt-~IW;i1n• I.,.,.,_~

~

~

800-SOFTW'•R.
ED
II.

lllllm: ~lri'•••nfl '"'•'r1101.-rnl1,.~.. mHlo. ,
-

TO ORDER CALL TOLL FREE:
800-227-4587 or 415-644-3611
Circle 4 on inquiry card.
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ETHERNET

Network. a broadband-based local
network that is not affiliated with the
cabling system it had unveiled a few
months earlier (see "The IBM PC AT'
October BYTE. page I 08. for more in
formation). IBM's still-unannounced
local network for its cabling system
will employ the same token-passing
specification that the company

142
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helped define within IEEE 802. 5.
The IBM token ring and Ethernet are
widely divergent schemes. though
both employ a compatible link-level
control (LLC) protocol that the IEEE
has insisted be common to all of its
local-network specifications. This
means that a "gateway" type of pro
cessor can reasonably be expected

Circle 15 4 on inquiry card.

now that IBM has entered the local
network market.
Gateways. however. tend to be bot
tlenecks. especially when they con
nect two or more high-speed local
networks. So. while rudimentary inter
connection between IBM token rings
and Ethernets can be expected to ac
commodate already-installed Ether
nets. IBM's dominance in mainframes
and microcomputers could signal a
slow death for Ethernet and Ethernet
compatible products.
There is also a possibility. some say
a probability. that the IEEE may sig
nificantly alter. or add to. the existing
Ethernet standard. which could make
current products obsolete. Ethernet
vendors are expected to resist any
drastic changes by the Project 802
committee. but changes that address
some of Ethernet's limitations are
nevertheless expected. These are em
bodied in two proposals now circulat
ing within the IEEE: one is called Star
LAN and the other is a modification
to the Ethernet cabling called
Cheapernet.
Star-LAN calls for a twisted-pair ad
junct to Ethernet through which user
devices would be connected in a
"star" topology from a small central
ized bus-based local network with a
gateway to a conventional Ethernet.
Devices would transmit and receive at
I megabit per second over the sim
ple twisted-pair extension to a still
unspecified Ethernet interface. The
current Ethernet standard allows a
device to be no more than 50 meters
from the main cable. attached via an
expensive transceiver-to-device cable.
The Cheapernet proposal calls for
a thinner. cheaper coaxial cable than
is now used in Ethernets. Because this
type of cable wouldn't offer the same
electrical characteristics as the cabling
in the Ethernet specification. it could
only be used over shorter distances
and with fewer devices. Still. many
IEEE members are said to favor the
proposal which. if approved could
result in lower-cost components.
These components. in turn. would
probably not support the specifica
tions delineated in the original
Ethernet. •
Circle 292 for Dealer inquiries.
Circle 293 for End-User inquiries. 

Get yourself a
This little critter comes with specially--designed software
that ilies through the maze of keystrokes on the most
popular business programs faster than you
can say "cheese."
Microsoft®Mouse puts the power to run
Multiplan~ Lotus 1--2--3~ VisiCalc®and
WordStar®in the palm
ofyour hand. Click
the left button on
the mouse, a custom
menu appears. In
English, not hierogly-
phics. Click the right
button and execute your
command: move text or data, edit, format, print. All at
blinding speed without touching the keyboard.
It also lets you create your own menus for editing and
formatting existing application programs. So people can
learn programs quicker and do more productive work as
they learn.

The mightiest mouse.

Microsoft Mouse runs circles around other mice.
It is the high performance mouse for the IBM®PC and
PC XT From the company known for high
144
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trained mouse.

performance software. Microsoft BASIC is the language
spoken by nine out of ten microcomputers worldwide.
MICR@SOFt Our MS:~DOS operatin~ system tells
The High Performance Software your IBM PC how to think.
So don't monkey around with any other mouse. Call
800--426--9400 (in Washington State call 206--828--8088)
for the name of your nearest Microsoft dealer Then ·
go with Microsoft Mouse.
The mouse that soars.
Microsoft ;rn<l Multirl:m :ire rcgis1crcd rradcmarks;md MS is a trademark of Microsoft Corporation.
Lotus 1-2-_) is ;1 trademark of Lo1us Development C erporation. VisiCalc
is. a rcf_!\:<.tcrcd tradt:m:i rk of VisiCorp. WordStar is a registered {rademark of MicroPro.
IBM is a rcgish.:rcd rradcmark of lntem;1.1ion11 I Business Machines Corporation.

"
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The VERSABUSINESS™ Series
Each VERSA8USINESS module can be purchased and used independently,
or can be linked in any combination to form a complete, coordinated business system.
VERSARECEIVABLES™

$99.95

VffiSARECEJVABLES'• is a complete menu·driven accounts rece ivable, invoicing, and

monthly statement-generating system. It keeps track of all information related to who
owes you or your company money, and can provide automatic billing for past due ac·
counts. VERSARECEIVABLES- prints aU necessary statements, invoices, and summary
reports and can be linked with VERSA(..EDGER II'" and VERSAINVENTORY'".

VERSAPAYABLEST•

$99.95

is designed to keep track of current and aged payables, keeping you
in touch with all information regarding how much money your company owes, and to
whom. VERsAPAYABLESN maintains a complete record on each vendor, prints checks,
check registers, vouchers, transaction reports, aged payables reports, vendor reports,
and more. With VERSAPAYABLESN, you can even let your computer automatically select
which vouchers are to be paid.

VERSAPAYABLESN

VERSAPAYROLL'•

$99.95

is a powerful and sophisticated, but easy to use payroll system that
keeps track of all government-required payroll information. Complete employee records
are maintained, and all necessary payroll calculations are performed automatically, with
totals displayed on screen for operator approval. A payroll can be run totally, automati·
cally, or the operator can intervene to prevent a check from being printed, or to alter
information on it. If desired, totals may be posted to the VERSAl..EDGER 1r· system.

VERSAPAYROLL-

VERSAINVENTORY'•

$99.95

isa i;omplete Inventory ~-0ntrol svstem that gives,yo_µ instant access
to data on anY. item. \IER,51\INVEN'TORY"' keeps track of all infom1ation related to what
items are in sto lo, out of:stocl<, on backo~r, etc.• stores sales and priCing data, alerts
you when an Item falls below a weut reoriier point, and allows~o.u to enter and print
invoices directly or to link witl\ the VE!!sARECE!VAllLES~ system. l:IE!fSAINVENTORV- p.ints
all needed invenforY. listings, reports of items below reorder poin~. inventory value re·
ports. period and Y.ea•·ta-date sales repQrts, price lists, inventory checklists, eto.

V ERSAINllENTORY'"'

VERSALEDGER 11'"

$149.95

VERSAlEDGER II'" is a complete accounting system that grows as your business
grows. VERsAlEDGER fr• can be used as a simple personal checkbook register,

expanded to a small business bookkeeping system or developed into a large
corporate general ledger system without any additional software.
• VERsAlEDGER II'" gives you almost unlimited storage capacity
(300 to 10,000 entries per month, depending on the system),
• stores all check and general ledger information forever,
• prints tractor-feed checks,
• handles multiple checkbooks and general ledgers,
• prints 17 customized accounting reports including check registers,
balance sheets, income statements, transaction reports, account
listings, etc.
VERsALEDGER rr· comes with a pFbfessionally-written IM page manual de·
sigped for first-time users. The VERSALEDGER ll"' manual wiD help.you b,ewme
quickly familia< with VERsALEooER II'", using complete sample clata .files
supplied on diskette and more than 50 pages of sample printouts.

SATISFACTION GUARANTEED!
Every VERSA BUSINESS'• module is guaranteed tooutperformallothercompelitivesystems,
and at a fraction of their cost. If you are not satisfied with any VERSA BUSINESS"' module, you
m ay return it within 30 days (or a r efund. M anuals for any V ERSABUSJNESS"" module may be
purchased for $25 each, credited toward a later purchase of that module.

To Order:

Write or call Toll-free (800) 4-31-2818
(N. Y.S. residents call 914-425-1535)

* add $ 3 for shipping in UPS areas
* add $4 for C.O.D. or non-UPS areas

Circle 399 on inquiry card.

50 N. PASCACK ROAD, SPRING VALLEY,N.Y.10977

-

"add $5 to CANADA or MEXICO

~

,;;;;,,,.

* add proper postage else\·;here

DEALER INQUIRIES WELCOME
All pnces and spec1f1Cahons subJect lo change I Delivery subiect to availability.

~

• TRS-80 is a trademark o r the Radio Shack Divisio n of Tandy C cr p. - • APPLE is a lrademark o f Apple Corp. •1BM 1s a trademark of IBM Corp. ·*OSBO RNE is a trademark of Osborne Corp.
*CP/M is a trademark of Oigilal Research · • XEROX is a lrademark of Xerox Corp.
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LOCAlfAREA
NETWORI<S FOR
THE IBM PC
BY

J.

SCOTT HAUGDAHL

Be sure of your networking goals and needs
before you invest in expensive technology
THERE ARE 40 OEMs (original equip
ment manufacturers) of personal com
puter local networks in the industry;
I8 (not including third-party OEMsJ of
these are basically only for the IBM
PC. None of these systems is fully com
patible with any of the others. Most
were introduced in I983. and many
are from "me-too" vendors that have
jumped on the IBM PC local-area
network (LAN) bandwagon, Tuble I in
dicates the wide variety of local net
works available for the IBM PC.
Every vendor usually claims that it
has the best technology. the best
idea. the best implementation; clear
ly. this cannot be true for all of them.
Manufacturers would like you to
believe in the idea of the turnkey
system. the kind of information source
or utility that you simply plug your
computer into and it works beautifully.
No system is really as turnkey as we'd
like it to be. mainly because the tech
nology is so new. The oldest personal
computer LAN vendors are three to
four years old.
As everyone should be aware of by
now. a revolution has taken place over
the past IO years in silicon and intec

grated circuit technology. The result
is that the cost of a central process
ing unit is really a small fraction of the
cost of a whole system. The real cost
is in the electromechanical peripheral
devices connected to a system-disk
drives. printers. etc .. and the neces
sary support circuitry it takes to drive
them. Thus. with LANs you want to
preserve the benefits of stand-alone
microcomputers. namely. use of your
favorite software and peripherals and
having a machine all to yourself. as
well as adding new benefits from net
working. Besides sharing expensive
peripherals. you can add electronic
mail. multiuser databases. high-speed
communications between personal
computers. minicomputers. and main
frames. and a slew of multiuser ap
plications such as accounting and in
ventory control.

I Scott Haugdalil is a systems specialist at
Arcliitecture Teclinology Corp. (POB 24344.
Minneapolis. MN 55424). a consulting firm
tliat specializes in computer arcliitecture. in
cluding local-area networking systems. He is
coautlior of tlie company's "Personal Com
puter Local Network" seminar series.

An interesting technological issue
often ignored by manufacturers is the
concept of open versus closed sys
tems. Open systems are basically sys
tems that are built to a published
specification-either standardized or
designed in a nonproprietary way
With open systems. all the design
details of the implementation are
published; closed systems are com
pletely proprietary. Most systems that
follow de facto standards. such as
Ethernet or Arcnet. and those that
follow "committee" standards. such as
IEEE-802 or those of the National
Bureau of Standards. tend to be open
systems. Open systems that follow
standards also typically allow the user
to buy equipment that will work on
a specific network from more than
one vendor. Most of the microcom
puter local networks. however. tend to
be highl y proprietary. leaving the end
user at the mercy of the vendor.
Unfortunately. there are still some
technical drawbacks to microcom
puter LANs. The worst problem is the
need LANs create for very complex
and specialized software to handle
(continued)
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the communication that will take
place over the network. Also. when
you are working with a complete sys
tem that is going to be spread out
over thousands of feet. something
may fail and it may be difficult to find
out exactly what has failed and where.
In the past. with the stand-alone per
sonal computer. if you couldn't read
a disk drive you had a pretty good
idea that something was wrong wit h
either the disk drive or the disk.
Unique expertise is usually needed
in day-to-day operations to maintain

and administer these systems. Also.
the manufacturer should provide
diagnostic tools to help you maintain
the network. These are typically soft
ware programs that do a variety of
tests. such as testing the network or
the network interface in a particular
computer. You should also be able to
diagnose and repair problems con
current with the normal operation of
the network. For instance. if you have
a computer that fails. you should be
able to take the computer off the net- ·
work and fix it and then put it back

on without having to interrupt the
normal use of the network.
The cost of the transmitting cable
is probably one of the most deceiv
ing things about LANs. Many vendors
tout "low cost" when describing this
item. whether it be coaxial cable or
twisted-pair wire. The real cost is not
the cable itself but how much it costs
per foot to install it in a system. A
number of companies have actually
paid as much as $1000 per foot for
installation.
(continued)

Table I: A Sllrvey of local-area networks tliat Sllpport the IBM PC and their featllres
VENDOR

NETWORK

MEDIUM

AST Research
Christai n Rovsing
Corvus
Davong
Fox Research
Great Lakes Computer
Gateway
Communications
IBM
IBM
3M
Nesta r
NCR
Novell
Novell
Orchid
Percom Data
Protean
Standard Data
Tecmar
3Com Corporation
U ngermann-Bass

PCnet II
X-Net
Omninet
Multilink
10-Net
Great Net

T
T
T

U ngermann-Bass
VLSI Networks Inc.
XCOMP

G-Net
Cluster
PC Network
LAN/ I
PLAN 4000
Decision Net
NetWare/X
NetWare/S
PC net
PerComNet
proNET
STANDARDNET
Elan
Ethernet
Net/One PC
Baseband
Net/One PC
Broadband
1SS3-Net
XN ET

DATA RATE

SERVER TYPES
OS
ADDRESSABLE LINK
PROTOCOL DISTANCE"• SUPPORTED SUPPORT
NODES •

D,P
32
D
DP
F,P,32

M
M
M,P,C
M,P,C
M
M

E
E
E

10
10
2
22+
22
10
10
2
10
10
10
2
10
10
10

F,P,32,G
D
F,P,32,G
G
D,P,32 ,G
F
F,P
F,P
D.P
D
F,P
D,F,P
D
D.P
D,P ,32 ,G

M
M
M
M
M,P
M,C
M
M,C
M
M,C
M
M
M
M
M

64K+

cs

22+

D,P ,32,G

M

2S6
2S6

cs
cs

2
10

D
F.P

M
M

64K
64K+
64
2SS
2SS
64

C,F
C,F

1.43M
37SK
2M
2.SM
2.SM
1M
1.43M
SOOK
SSOK
1M
10M
3M
10M
10M
10M

2S6
64
64
2SS
64K+
64
2S6
24
64K
2S6
2S6
2S6
64K+
64K+
64K+

T

SM

c

3M
2.SM

c
T

c
c
c
c
c
c
T

c
c
c
T,C,F
c
c

T

T

cs

10
22
10
22

SOOK
1.SM
1M
2.SM
1M
SM

p

cs
A
cs
p

cs
cs
cs
A
A

cs
cs
p

cs
TP
TP

cs

OTHER
PCs•••

y

y
y
y

y

· Theoretical maximum number (see text of article)
· · Repeaters may be necessary to achieve the distance indicated
••• Other than the IBM PC
LEGEND
MEDIUM
T = twisted-p air
C = coax
F = fiber
DATA RATE
K = kilobits per second
M = megabits per seconli
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LINK
A
E
CS
TP
P

PROTOCOL
Arcnet
= Ethernet
= CSMA
= token passing
= proprietary
=

DISTANCE
2 = less than 2000 feet
10 = less than 10 .000 feet
22 = less than 22.000 feet
22+ = 22.000 feet or more

SERVERS
D = disk
F = file
P = print
32 = 3270
G = gateway

OPERATING SYSTEM SUPPORT
M = MS-DOS
C = CP/M-86
P = p-System

I! erfect
C ompatibility

IBM PC LANs

IBM™& ACP
Circle 30 on inquiry card.

HARDWARE

EXPANSION BOARDS CONT.

QUAD RAM
Quadboard w/64K to 384K . .. . . ... . . $ 279

COMPUTER SYSTEMS
IBM
PC w/256K 2 OS/DD Disk Drives ... .. $ Call
PC w/256K 1-360K Drive
1-10MB Hard Disk . ... . .. $ Call
COMPAQ
w/256K 2 OS/DD Disk Drives . ... . ... $ Call

CO~MUNICATION

PRODUCTS

HAYES
Smartmodem 300 .. .. . .. .... . .. . . $
Smartmodem 1200 .. ... ..... . .. .. $
Smartmodem 1200B w/Smartcom II .. $
Smartmodem-to-IBM 6 ft . Cable . .. .. $
Smartcom II . . ... .. . .. .... .. ... .. $

209
489
419
25
99

TAC

Irma (Emulates 3278 Terminal) . . . . . $ Call
Irma Line (For Remote Emulation) . .. $ Call

FLOPPY & HARD DISK DRIVES
CONTROL DATA
Full Size 320K OS/DD ..... ... .. ... $ 199
Half-Height 320K OS/DD w/Bracket . .. $ 169
DAVONG
10 MB to 41 MB Hard Disk lnt./Ext. . .. $ Call
IOMEGA
Bernoulli Box (10 or 20MB) .... .. .. . $ Call
TALLGRASS
12-70 MB Hard Disk w/Tape Backup . . $ Call
TEAC
Half-Height 320K OS/DD w/Bracket . . . $ 159
Half-Height 640K OS/DD w/Bracket . . . $ 215
MAYNARD ELECTRONICS
10MB Hard Disk WS-1 (XT Lookalike) .. $ 899
10MB Hard Disk WS-2 (XT Lookalike) .. $1049

EXPANSION BOARDS
MAYNARD ELECTRONICS
.
Modular Memory Brd. w/64K to 576K . $ 219
Modular Multifunction Board .. . ..... $ 95
AST RESEARCH
(All AST boards include SuperDrive, SuperSpool
and 1 year warranty)
SixPack Plus w/64K to 384K . . . ... . .$ 269
MegaPlus II w/64K to 512K ...... . .. $ 269
Memory Board II w/64K to 384K . . . .. $ 239
1/0 Plus II . . ...... . . . ..... .... . . . $ 139
MegaPack w/128K or w/256K .. . . . .. $ Call
Parallel, Serial, Game Options . ...... $ 35
ORCHID TECHNOLOGY
Blossom w/64K to 384K .. .. ...... . $ 249
TECM AR
Captain w/64K to 384K w/Software . .. $ 269

WE 'LL GIVE YOU s10 DO
•

PRINTERS & PLOTTERS
C. ITOH
Starwriter Letter Quality 40 cps ... . .. $ 999
Printmaster Letter Quality 55 cps . .. . $ Call
Cut Sheet Feeder (Feeds 200 sheets) . .$ 395
EPSON
(All Printers include GRAPHTRAX-Plus)
RX-80 (120 cps, 80 cols) . . .. .. .. . . .$ Call
RX-80 FIT (120 cps, 80 cols) .. . ..... $ Call
RX-100 FIT (100 cps, 132 cols) . . . ... $ Call
FX-80 FIT (160 cps, 80 cols) . . . .. . .. $ Call
FX-100 FIT (160 cps, 132 cols) . .. . .. $ Call
Epson-IBM Cable . . . . . . . . ..... . . $ 30
HEWLETT PACKARD
HP-7470A Two Pen Plotter . ..... . .. $ Call
HP-7475 Six Pen Plotter. ...
.$ Call
HP-IBM Cable (works w/Lotus 1-2-3) .. $ 50
NEC
NEC 3550 Letter Quality 35 cps . .. . .. $1599
NEC 2050 Letter Quality 18 cps . .. . .. $ 799
Bi-Directional Tractor ....... . . . ... . $ 235
Cut Sheet Feeder (Feeds 200 Sheets) .. $ 299
NEC-IBM Cable . .. ....... . . . . . .. . $ 30
OKIDATA
Microline 83A (120 cps, 132 cols) .Best Price
Microline 92 (160 cps, 80 cols) . .. Best Price
· Microline 93 (160 cps, 132 cols) . . Best Price
Microline 84 (200 cps, 132 cols) .. Best Price
Plug n' Piay .. ... . .. . . .. . . . . .. Best Price
Okidata-IBM Cable
. . . . . ... . $ 30
SILVER-REED
EXP 550 (20 cps, 132 cols) .. . ...... $ 595

VIDEO-MONITOR BOARDS
HERCULES

Graphics Card .. $
Color Card ... .. $
PC COMPONENTS
Bi-Graphix I . . . . $
PARADISE SYSTEMS Multidisplay .... $
PC+ PRODUCTS
Colorplus ...... $
STB
Graphix Plus . .. $
QUADRAM
Quadcolor I . . .. $
TECMAR
Graphics Master $

359
179
Call
339
419
359
199
499

MONITORS
AMDEK
Video 300 Green Screen ..... . . . . .. $
Video 300A Amber Screen ...... . . .$
Video 310A IBM Monochrome in
Amber .. . . .. ..... . . ..... .. . .. $
PRINCETON GRAPHICS
HX-12 RGB Hi Resolution Color .. . . . .$
Max-12 IBM Monochrome in Amber . . $
SR-12 Hi Resolution Color ...... . ... $
Sim.ply refer to this rele '. ence.number-BY3 wilh your order
and recerve $10.00 credit toward your next purchase.'
"Minimum order $100.00. Limll one credil per cuslomer.

140
Call
170
499*
Call
Call

You probably won't see the trans
mitting cable cost in an IBM PC LAN
cost estimate because these systems
tend to be broadband types installed
in metropolitan high rises with previ
ously installed cable. On the other
hand. cable cost can still be a cost fac
tor in these IBM PC networks. espe
cially if there are a lot of nodes on the
system. They call for a lot of wire. and
the environment may require union
people or an electrical staff to install
the system. All of these cost factors
are important.
The way a vendor has designed the
network interface board that connects
the IBM PC to the network. varies
dramatically from vendor to vendor.
Unfortunately. most end users don't
really take a look at the hardware:
they care more about the functionali
ty at the application level.
I This is unfortunate because the per
formance of these systems has to do
with how intelligent the network inter
face board is. Does it use very-large
scale integration (VLSI) data-link con
trollers and/or dedicated central pro
cessors? Or does it use a lot of basic
building blocks. such as small-scale in
tegration (SSI)? Does it support direct
memory access (OMA)? How about
interrupts? Does it require a lot of pro
cessor time. for example. from the
IBM PC's 8088 processor to service
the card? Or can the IBM PC go off
and do its own thing and be inter
rupted for example. if a packet has
been received? In some systems you
can send a packet of data to the
network-controller board and go away
to perform another task. The con
troller will form the packet (add
headers. addressing. checksums. etc.).
sense when the network is free (or
wait for a free token). and send the
packet to the receiving node. all
without any intervention from the IBM
PC On the other hand. some systems
require constant attention from the
host central processor. adding a
tremendous amount of overhead to
the system to support the network. In
addition. intelligent controllers re
quire less software to support the
network-software that has to be de
signed. debugged. maintained. etc.c

~rfect
~ompatibility

IBM PC LANs

IBM-&ACP

-

DISK CONTROLLERS
which /eaves more memory in the
IBM PC for the individual user.
Most LAN data-link protocols in use
today were derived from one of two
general schemes known as carrier
sense multiple-access (CSMAJ and
token passing. The Xerox-developed
Ethernet uses the best-known imple
mentation of a carrier-sense multiple
access protocol; Ethernet assumes
that its nodes will be connected in a
bus-type layout and adds collision
detection (so the protocol is called
CSMA/CDJ On the other hand. Data
point Corporation used token passing
over a bus layout in designing its
popular Arcnet protocol. Several semi
conductor houses are offering or will
soon offer special chips for handling
these and other protocols. but some
local networks. such as Omninet from
Corvus and Netware/X from Novell.
rely on a dedicated microprocessor.
SERVERS

Let's take a look at servers. since they
are key to supporting LANs. A server
could be an IBM PC or a specialized
"black box" that performs some func
tion at the request of a client.
In general. how can you compare
two or more servers? There are a few
questions you might ask. What is the
capacity of the server? In the case of
a file server. how many megabytes of
storage can it support? In the case of
a print server. how many printers can
it support? Can it print concurrently
on more than one printer? Does it use
virtual printing. spooled printing. or
a combination of both? Can you have
more than one of a certain type of
server on the network?
Because all these servers support
multiple users. you 're going to need
some sort of password protection
scheme. as well as some means of
protecting the data of one user from
another. Also. because large amounts
of disk storage are typically handled
by a file server. it should support
some form of backup. such as a
streaming-tape drive. Some servers
support other functions. such as a
network-wide real-time clock/calendar.
and synchronization of processes on
(continued)

MAYNARD ELECTRONICS
Standard Disk Controller . . ... . . . . . . $
with Parallel Port .... . ..... . ... . $
with Serial Port . ...... . ......... $
Sandstar Modular Disk Controller . . . . $
All Sandstar Modular Options Avail. . . $

115
165
175
209
Call

SOFTWARE
ASHTON TATE
dBase II .. . .. .. . . . .. ... . . . . . .... $
dBase Ill . . .... . .... . .. . .. . .. ... . $
Framework . . .... .. . ... ... . . ... . . $
FOX & GELLER
Quickcode II or Ill ........ . . . . .. . .$
dGraph (Requires Graphics Card) .. .. $
dUtil (Utilities For dBase II or Ill) . . . . .$
FUNK-Sideways .. . .. . .... . ... . .. $
HAYES-Smartcom II .'. . ..... .. ... $
IMSl-4 Point Graphics (Rated #1) ... $
(lnhance Lotus Graphics)

285
Call
Call
169
Call
Call
49
99
89

INDIVIDUAL SOFTWARE
Tutorial Set (IBM PC/XT and DOS) . . . . $ 79
Typing Instructor . . ......... . . . . . . $ 39
INFOCOM-Zork I, II, Ill .. ...... .. $ 29
All games available .. . . ........ . .. $ Call
INFORMATION UNLIMITED SOFTWARE
EasyWriter II System . .
. .. . .. $
Accounts Receivable .... . .. .. . ... . $
Accounts Payable . . . . . . . . . .
.$
General Ledger .. .. .. .. .. .. .. . .. . $
Payroll ... . .. . ... .. . .. .. .... .... $

195
299
299
299
369

LATTICE
C-Compiler .... ... .. .. . . . .. .... .. $ 299
C-Food Smorgasboard .
. $ 110
LIFETREE
Volkswriter Deluxe w/TextMerge .. ... $ 169
LOTUS DEVELOPMENT
Lotus 1-2-3 (Version 1A)
Symphony . . ...... . . .. .
Symphony Upgrade . .. . . . .. .

. . . $ Call
. .$ Call
. .$ Call

MICRO DATA BASE SYSTEMS
Knowledgeman . . ...... .. . . ... ... $ 299
MICROPRO
Wordstar w/Tutorial on Disk . . ... .... $ 229
ProPack (Wordstar/MailMerge/
CorrectStar/Starlndex) . . . .
. $ 329
Professiona!Plus (ProPack plus
Te!Merge Electronic Mail System
Mailing List Management and
Business Letters) .......... .. .. . $ 369
MICRORIM
R.base4000 . . . ................. $.299
Clout ... .. . . .. . .. . . . ...•.... ... $ 139
Extended Report Writer . .
. .. $ Call
MICROSOFT
C-Compiler . . . .. . .. ... .. . .. . . . .. . $
Flight Simulator . ... ... . . .. .. . . .. . $
Multiplan (New Version) .. . . . . ... .. . $
Project (Project Manager) . . . . . . . .. . $
Chart ... .. ..... . ......... .. . . .. $
Word
.. . .. . .. . . . . . . . ... .. $
Word w/Mouse ..... . ........... . . $
Mouse w/Software .
. .. $

349
35
149
180
180
239
299
159

•
•
•
•
•
•

No Credit Card Surcharge
Special Corporate Accounts Division
Company P.O. Accepted
Training
Equipment Maintenance
Next Day Shipping

MICROSTUF
Crosstalk XVI (for Hayes
Smartmodem)
... ..... . . $ 99
MORGAN COMPUTING
Trace 86 (Assembly Language Debug) $ 99
Ted (Program Editor) ..... . . .... . .. $ 79
Professional Basic (170K Work Space
w/8087 Support) . .
. ... . . $ 235
MULTIMATE INTERNATIONAL
Multimate . . ....... . . . .. ... .. .. . $ 269
PETER NORTON
Norton Utilities ... . . . . ........ .. . . $ 55
ROSESOFT
Prokey (Newest Version) ...... ... . . $ 95
SATELLITE SOFTWARE INTERNATIONAL
Word Perfect (includes Speller) .. .... $ 269
SOFTWARE PRODUCTS
Open Access .. . ........ ....... . . $ 299
SOFTWARE PUBLISHING
PFS/Access .. . .. . .. .......... . .. $ 65
PFS/File . . . . . . . . . . . . . .
. .. $ 89
PFS/Graph ... . . . ...... . . ... . . . . $ 89
PFS/Report . . ....... . ......... .. $ 79
PFS/Write . . . . . . . . . . .
. ... . .. . $ 79
WANG PUBLICATION
Random House Proof Reader (SOK) .. $ 45
WORDTECH SYSTEMS
dB/Compiler (True dBase II
Compiler) .. ................ . .. $ Call
OUR POLICY
• We accept VISA. MasterCard. Money
Orders. Certified Checks. Cashiers Checks.
Personal Checks. Wired Funds • We do not
charge your card until we ship • No sur
charge added on VISA and MasterCard •
Allow one week for personal and company
checks to clear • COD rr.aximum $500 Cash
or Certified check on delivery • Please use
local phone number for order status inquiries
• Prices subject lo change without notice •
Returns may be subject to restocking fee.
SHIPPING (U.S.). For monitors. and hard
disk drives add 2% to all orders. Blue label
and Next Day Air available. For all other
items add $4. Most orders shipped next day.

When you need competitive prices,
prompt service and complete sup·
port, call US.
Circle 31 on inquiry card.

APPLIED COMPUTER
PRODUCTS INC.
1916 Welsh Road #6, Philadelphia. PA 19115
215-934-6990
Telex 756876 UD

1-800-223-3860
•tsM is a registered trademark of
International Business Machines.

DATA EXCHANGE/64K
SPOOLER

IBM PC LANs

The disadvantage
of dedicated file servers
is cost, because they
can no longer be used
as workstations.

The ADS-8212 DATA EXCHANGE/64K is a computer independent
interface converter and print spooler. It can be installed between
virtually any computer and any peripheral.
Data can be input in either serial or parallel, stored in its 64K
bytes of RAM. and output serial or parallel. Serial ports support baud
rates from 50 to 19 200 and both hardware and software hand
shaking The input and output ports are completely independent;
input data with one protocol and baud rate and output it with a
different protocol and baud rate. Selections are dip switch
selectable.
A unique feature is its ability to make unlimited numbers of
copies. Hitting the copy button will send another copy to the
printer. When done making copies. hit the reset button to clear the
memory.
Included with the DAT A EXCHANGE/64K are two 4 foot
output cables, one parallel cable with standard
Centronics type connector and one serial
cable with standard DB 25 connector.
RS-232 HANDSHAKING:
Standard plugs are supplied for
RDY/BSY (OTA)
Xon/Xoff
input ports.
ETX/ACK

Suggested list price: $339.00
Dealer inquiries welcome.
DATA EXCHANGE/64K

INPUT
RS-232

-

50 TO 19.2K BAUD

..............

.......
/

PARALLEL



,,..,,

~------~
/

RS-232

-

50 TO 19.2K BAU D

'< ......

;KBUFFE~

_..--__.:'"

OUTPUT

PARALLEL

-

-

Available al your local dealer or conlact:

r.r.n
!'o~!~o~ne~!~A!~!.TEMS
~
2630 California Street
Mountain View, California 94040 • Phone: (415) 941-7914
Telex: 704 969 INTERAX UD

the network by semaphores (flags that
are typically implemented by subrou
tine calls to the network operating
system) or lock tables.
Let's look at dedicated versus non
dedicated file servers_ Clearly. with a
dedicated machine. you might hope
to provide high performance through
dedication. The server doesn't have to
worry about anything except servic
ing requests and is probably more
secure than the nondedicated
machine; if nothing else. you can lock
it up in a back room somewhere and
make it physically secure. It is also
more secure in the sense that a user
program cannot interfere with the
server and crash it (as can happen
with a nondedicated server) .
The disadvantage of dedicated file
servers is cost. because they can no
longer be used as workstations. How
ever. costs can more than be re
covered because response times will
be better. thus saving people's time.
I am beginning to see more and
more nondedicated servers. par
ticularly in some of the "low-cost" net
works that bill themselves as being
"easy to afford and easy to install:·
Basically. this means that the user and
server processor can coexist in a
single machine. so users. for example.
can have PC X'TS and share their hard
disks with other users on the network
at the same time they are running a
spreadsheet program. These nonded
icated servers clearly have the cost
advantage because you don't have to
buy a dedicated machine.
They have some disadvantages. too.
Nondedicated servers require a multi
process operating system. which will
generally degrade performance. An
example of this degradation can be
seen on the IBM PC. Every time you
(continuedl
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Circle 27 on inquiry card.

Kamerman
Labs combines
the speed and storage capacity
of hard disk technology with prices you can't affo
A dramatic leap in perfonnance for
your personal computer.
Even the smallest Kamerman Labs
hard disk unit gives you 30 times the
storage capacity of a typical floppy
disk. Sophisticated business and pro
fessional data storage requirements
can now be handled with ease.
Better yet, you can access data up
to 10 times faster than with floppies.
Spend more time working and less
time waiting.
And it's easy to use. Kamerman Labs
lets you boot directly off the hard disk,
just like the IBM XT.
IBM is a registered trademark of International Business
Machines Corp.
Compaq is a trademark of Compaq Computer Corp.
Corona is a trademark of Corona Data Systems.

A complete backup solution.
Backup of hard disk data is a critical
requirement in many microcomputer
applications, so Kamerman Labs offers
several reliable and cost-effective
backup devices that are fully com
patible with our hard disk units.
Lower prices than ever.
Because you deal directly with
Kamerman Labs, we offer you re
markably bw prices. Finally, you can
realize the full benefits of hard disk
technology without the excessive
costs.
Leading Edge is a registered trademark of Leading Edge
Products. Inc.
Eagle is a registered trademark of Eagle Computers.
TAVA is a trademark of TAVA Corporation.

Kamerman
LdJs

to pass up.

Tested and formatted.
All Kamerman Labs systems have
been thoroughly tested and formatted
before delivery.
Full warranty and technical support.
Kamerman Labs backs all its prod
ucts with a full one-year warranty on
both parts and labor. Plus you get
prompt technical support through a
toll-free hotline number.
To order, call toll-free
800-522-2237.
In Oregon, Hawaii and Alaska call
503-626-6877.
All Kamerman Labs Units come in eitherinternal or external

coofigu ations.

Circle 214 on inquiry card.

8054 S.W. Nimbus, Bldg. 6, Beaverton, 0 97005
Phone 503-626-6877

IBM PC LANs

press a key on the keyboard. you
generate a high-priority interrupt. If
your nondedicated server machine is
used by a typist. you may see the per
formance of the file server that hap
pens to coexist in the same machine
degrade to intolerable levels. Likewise.
if suddenly IO stations on the network
try to share your disk. it may take a

very long time to recalculate your
spreadsheet program.
There is also the issue of security:
a programmer may be able to make
direct calls to the BIOS (basic input/
output system) and circumvent the
server's security mechanism. gaining
access to files and passwords.
Another trade-off is centralized ver-

Graphics Takes A
Quantum Leap Forward!

THE INOVION PERSONAL
GRAPHICS SYSTEM FEATURES :

• The most advanced color mapping
capabilities available .
• 250,000 simultaneously displayable
colors .
• A palette of 2.1 million colors.
• Frame Grabber/Digitizer to capture
TV, VCR or Video Camera pictures.
• Quality three dimensional texture
capabilities .
• Built in Icon/ Menu software.
• Completely Mouse/Trackball driven
• Fonts, Brushes, Microscope, Pat
terns, and Rotations.

•
•
•
•
•
•
•

•

A complete stand alone system .
A 19" enhanced color monitor.
780K Graphics Memory.
512 x 480 pixel display with 24 bits
per pixel.
RS232C port allows access to all
system functions and memory .
NTSC composite video and NTSC
RGB siQnal.
1 year warranty on graphics genera
tor and 90 day warranty on
enhanced monitor.
Special introductory 30 day satis
faction guarantee.

•ONLY S3,495 complete•.

sus decentralized file service. A cen
tralized file service means there is one
file server on the network. controlling
the resources and simplifying man
agement. so that you don't have the
problem of multiple file copies exist
ing in widely distributed places (as
with decentralized file services). You
may be able to take advantage of the
economies of scale here: instead of
bu ying IO IBM PCs with IO small hard
disks. you might be able to buy one
centralized file server with a large
hard disk that can be shared.
However. the server is a potential
bottleneck. particularly if you don't go
with a high-performance processor. A
lot of users on the network can try to
access the file server simultaneously.
Clearly, if that server should ever fail.
all the disks that are on the network
are going to be down. The server then
becomes a central point of failure.
Most of these centralized networks
use off-the-shelf IBM PC XTs as
servers. Often. PC XTs that were pur
chased before networking was con
sidered can be used If someth ing
goes wrong with the PC XT. another
one can often be swapped in. On the
other hand. high-performance servers.
such as Nestar's PLAN 4000 server
(based on multibus architecture and
using a 68000 processor from
Motorola). can offer substantially bet
ter network disk-sharing performance.
Finally. there is a real difference be
tween file and disk servers. The terms
are often used interchangeably, but
most vendors· "file" servers are really
disk servers.
Disk servers service users· requests
for disk 1/0 (input/ouput) at a low level.
This requires a low-level modification
of the users· workstations to intercept
BIOS requests for reading and writing
disk sectors. Thus the server is really
a disk "volume" server. and file 1/0 is
handled directly by the operating sys
tem in the PC
File servers service users· requests
for disk 110 at a higher level This high
level modification to users· worksta
tions is performed at a level that in
tercepts DOS requests for file opera
tions. such as opening. reading. and
(continued)
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Circle 192 on inquiry card.

Not long ago, PC Magazine called MOBS Ill "The most complete and flexible data base
management system available for microcomputers." That's a powerful statement. But then,
MOBS Ill is an amazingly powerful software package. So powerful, in fact, that it lets you build
mainframe-quality application systems on your micro or mini. MOBS Ill is not for beginners. It's for appli
cation developers with large data bases or complex data interrelationships who want to define data base
structures in the most natural way-without resorting to redundancy or artificial constructs. It's for profes
sionals who can appreciate its extensive data security and integrity features, transaction logging, ad hoc
query and report writing capability and its ability to serve multiple simultaneous users. And if you want the
power and the glory that only the world's most advanced data management system can provide, MOBS Ill
is for you. For information on MOBS Ill and our professional consulting services, write or call Micro Data
Base Systems, Inc., MOBS/ Application Development Products, 85 West Algonquin Road, Suite 400,
Arlington Heights, IL 60005. (800) 323-3629, or (312) 981 -9200. MDBS III. ABSOLUTE POWER.

II

Circle 2 54 on inq uiry card.
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closing. The server then has control
over files and can enforce automatic
file locking to prevent a file from be
ing written to by two or more users
simultaneously. Another advantage of
file servers is that disk space for in
dividual users does not have to be
preallocated. A user's storage space
can grow dynamically as space is
needed.

IBM PC LOCAL NETWORKS
Note that while the systems in table
I are designed for the IBM PC. some
may work as well with compatibles.
Since more than 30 microcomputers
are reasonably compatible with the
IBM PC. there are more than 500
combinations of PC-compatibles and
LAN systems. It is often up to the user
to find out what works together and
what doesn·t. You should also note
that all of the vendors listed plan to
support the PC AT as well.
3COM ETHERSERIES

3Com. a privately held company that
went public this spring. has a number
of Ethernet products. one of which is
the EtherSeries line for the IBM PC.
3Com got its start designing and sell
ing Ethernet components. trans
ceivers. cables. and some board-level
products. In December 1982 it intro
duced the first Ethernet board for the
IBM PC. based on the VLSI data-link
controller from Seeq Technology. At
that time. the board was really just a
hardware product with some crude
software. but now with the Ether
Series. 3Com has a systems-level
product. To no one's surprise. the
EtherSeries product is beginning to
dominate 3Com's sales and now ac
counts for about 50 percent of the
company's revenue.
EtherSeries is a complete Ethernet
system for the IBM PC. The file server
(actually a disk server) can be either
a PC XT. an IBM PC made to look like
a PC XT. or a 3Com machine. IBM PCs
require the 3Com EtherShare soft
ware package and one EtherLink in
terface card. Alternatively. you can
buy the higher-performance 3Com
server that is based on the Altos 586
workstation. which uses a high-speed
156
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8086 processor. The IBM PC version
does not require dedication Both ver
sions can download the disk
operating system (DOS) to diskless
IBM PCs (which contain an optional
boot ROM lread-only memory! on the
network interface card).
EtherShare manages virtual disks at
the volume level. Passwords are re
quired to "Jog on:· and optional pass
words can be placed on volumes.
Volumes can be made private for in
dividual use only. public for use by
several users in a read-only fashion.
and shared for multiple read/write ac
cess. However. there is nothing im
plied in EtherShare that protects
multiple writers from corrupting each
other's data by writing to the same
disk area at the same time. The ap
plication software must take advan
tage of semaphores and locks that are
provided by EtherShare.
EtherShare can provide other server
functions such as spooled virtual
printing (EtherPrint) and electronic
mail (EtherMail). An interesting fea
ture of the print server is that you can
have multiple users spooling data
simultaneciusly without interfering
with each other. The server maintains
buffer spool files on the disk. and the
first file to "close" (or time out while
waiting for more print data from the
network) starts printing. EtherMail
runs on top of EtherShare. as does
EtherPrint. so that you can have
EtherMail. EtherShare. and EtherPrint
all running on the same machine.
EtherMail provides electronic mail for
all the users on the system. sets up
mailboxes for them on the file server.
and can find other users mailboxes on
other EtherShares in the network. So
EtherShare really becomes a multi
purpose server.

IBM CLUSTER
CONTROL PROGRAM
IBM gave its "stamp of approval" to
IBM PC local networks on March I.
1984. at the same time it announced
the IBM Portable PC.
IBM's Cluster Control Program is de
signed to be a low-cost. entry-level
system. as you will see when you look
at the technical specs. (The Cluster

Control Program name is somewhat
deceiving: "program" refers to the en
tire system. not to a piece of software.)
Compared to other more sophisti
cated. more mature networks that are
available today. I see this system as
primitive at best. IBM wanted to
design a simple system that could be
used by the "average·· end user. The
company didn't call it a LAN because
it didn't want it compared with high
performance LANs.
The Cluster runs at a modest 3 7 5K
bps (bits per second) and uses a
carrier-sense multiple-access protocol
with collision avoidance (CSMA/CAJ .
It uses 7 5-11 (ohm) CATV-type coaxial
cable. You can run the main bus con
nection as far as 1000 meters instead
of the typical I 000 feet. partly
because of the modest data rate. The
addressing structure allows as many
as 64 users per cluster. In practice that
number would be far less. depending
on the applications and the kind of
things you do.
The Cluster supports the IBM PC. PC
Xl PC Portable. and the PCjr. There
are two different versions of the
adapter. one for the PCjr and one for
all the other machines. The PCjr
adapter plugs into the side of the
machine. which. at least in the initial
shipments. contains a power supply
that is inadequate to power more than
the PCjr and the adapter. In order to
have the Cluster adapter and a disk
drive. printer adapter card or internal
modem plugged in. you must have
the power-expansion adapter. which
was announced this summer.
The network software requires DOS
2.1 and supports station-to-station
communication: you can send files or
messages back and forth between
users. The package also has some
diagnostics to help identify problems
(for example. the network card) and
it includes disk-server capabilities for
the PC XT.
The disk server. like the hardware
itself. also supports the IBM micro
computers previously mentioned. It
requires a PC XT or a PC made to
work like an XT. As an option. the IPL
(initial program load) allows you to
(continued)

Take control ofyour computer.
II
I
,...... .-·-··- - ·
 ·· ··
_I

-

The Controllers™
The Expanders™
Controlpower and expand
withfloppy or hard disks.

The Backups™
Backup powerfor peace
ofmind and memory1.
Backup Power Source 1
•delivers up to 225 watts @ 120V.AC
• 40 minutes of power at 503 load
• visual and audible power interrupt alarm
•fast automatic switching
(Witbi11 6 millisec1nul1· ofpeak voltage deleclion)
• 2 Outlets
• AC surge suppressor
• 3 stage noise filter
• thermal output protection
• !EC power connector
• attractive metal enclosure
• 3 ~" high, 16" wide, 11" deep

$379 95cvmplete*
Backup Power Source 2
All the features of Power Source 1 plus:
• 6 outlets controlled by front switches
•switchable visual and audible alarm
• 10 amp master switch circuit breaker
• cross suppression between all 6 outlets
• optional 2 hour auxiliary power pack

$499 95 complete*

Auxiliary Power Pack
• 2 hours of power at full load
• plugs directly into either of our backup units
•includes 6 rechargable 12V power cells
• backup units keep power cells at full charge
•heavy duty power cable
• 3W' high, 16" wide, 11" deep

$29995 complelr!'

- l

Power Expansion 1
• 1 stage noise filter
•AC surge suppression
• !EC power connector
• attractive metal enclosure
• 3~" high, 16" wide, 11" deep
• optional internal power supply
•optional floppy and hard disk drives
Power Expansion 1 . . ... . . . .... $14995•
w/Internal Power Supply .. ... . $21995•
w/Power Supply, DS/DD Drive, All Cables
and Instructions. Expands XT
or Compatible . ....... ... .... S3499s•
w/Power Supply, Half Height lOM Hard
Disk Drive, All Cables and Instructions.
Expands PC or Compatible ... $114995•
20M Drive . .... . .. .. .. . . . . $144995•

Controlpower, peripherals,
spikes, andglitches.
Power Control I
• 4 outlets control computer and 3 peripherals
• AC surge suppressor
• attractive metal enclosure
• 1~" high, 16" wide, 10" deep

$6995 complete*

Power Control 2
All the features of Power Control I plus:
• 10 amp master switch circuit breaker
• 1 stage noise filter
• !EC power connector

$89 95 cumplete*

Power Control 3
All the features of Power Control I & 2 plus:
• illuminated switches
• 3 stage noise filter
• cross suppression between all 4 outlets

$12995 complete*

Power Expansion 2

•All prices suggested retail.

All the features of Power Expansion 1 plus:
• 6 outlets controlled by front switches
• 10 amp master switch circuit breaker
• LED ground and line indicators
• 3 stage noise filter
• cross suppression between all 6 outlets
• optional internal power supply
•optional floppy and hard disk drives
Power Expansion 2 .. .. . .. . . .. . $19995•
w/Internal Power Supply ... . .. $26995•
w/Power Supply, DS/DD Drive, All Cables
and Instructions. Expands XT
or Compatible .... . .. .... ... J 3999s•
w/Power Supply, Half Height 10 Hard
Disk Drive, All Cables and Instructions.
Expands PC or Compatible .. . $119995•
20M Drive . .. . . .... .. ... .. $149995•

Available at fine computer stores everywhere,
or by mail or phone. MasterCard and
Visa accepted. Dealer inquiries invited

Relax
Technology
The company that works
so y()U can relax
andget down to business.

3101 Whipple Rd. #25
Union City, CA 94587
415/471-6112

5 individual Sl/Jitches
giveyou control Oller
peripherals
L.E.D. ground and
lineindicators
Optional JOM hard disk
or optional DS/DD floppy

""'Organizes pol/Jer wires
6 cords in - 1 cord out

Circle 326 on inquir y card.
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download the DOS 2. l operating sys
tem from the PC XT right into your
workstation: in fact. the PCjr is sup
ported in this way because it does not
have a disk drive when it is on the
network.
The disk server supports sharing at
the volume level and supports only
two volumes at one time per user. You
can mount only two virtual disk
volumes at one time. one of which
can be a public volume shared by all
users on the system (read only). and
the other a user's private volume.
However. you'll start seeing more and
more sophisticated software to sup
port the system as third-party soft
ware vendors jump on the band
wagon.

IBM PC NETWORK
In mid-August of this year. IBM an
nounced its first "real LAN.'' the IBM
PC Network. The PC Network is based
on broadband technology developed
by Sytek Inc. Sytek supplies the PC
Network Adapter Card and the Net
work Translator Unit. or head end. to
IBM. The Network Translator comes
with a connector assembly for attach
ing as many as 8 IBM PCs within a
radius of 200 feet. A cabling compo
nent. consisting of cable segments. a
network-base expander. and various
network distance kits. is used to in
crease the number of networked IBM
PCs from 8 to 72. In addition. IBM is
an OEM of Sytek for LocalNet/IBM PC
protocols. modified Sytek LocalNet 20
protocols that are used in the Adapter

THE

Card for higher-level protocol imple
mentation.
The IBM PC Network operates at 2
megabytes per second on one chan
nel of a midsplit broadband system
for distances up to 1000 feet. With the
components that are available from
IBM. the maximum number of IBM
PCs supported on the network is 72.
These limitations. however. appear to
be due to IBM marketing decisions
and are not inherent in the design.
The PC Network is designed for the
IBM PC PC XT Portable PC and the
new PC AT Unlike the Cluster. it will
not support the PCjr. It is being pro
moted . as offering highly reliable.
maintenance-free operation and has
extensive self-test and diagnostic
capabilities.
The Adapter Card for the PC Net
work uses an Intel 82 586 Ethernet
data-link controller chip to provide ac
cess control. An Intel 80188 micropro
cessor running at 6 MHz and I 6K by
8 RAM (random-access read/write
memory) data buffers are used for
protocol processing. packet assembly/
disassembly. and other control func
tions. A custom VLSI chip. jointly de
veloped by IBM and Sytek. is used to
implement protocols up to Level 5.
the session level. Up to 16 active
aliases and 32 active sessions are
allowed per IBM PC Release 3.1 of
DOS will be required to support PCs
on the network.
IBM representatives have stated
that the PC Network Adapter Card will
work on third-party installed networks.

$2395 DEvELo PM ENT SYSTEM

Up to 128K bytes of EMULATION ROM
(BK standard) allows you to make pro
gram patches instantly. Since the target
ROM socket connects data and address
lines to both the analyzer and the emula
tor, no expensive adaptors or personality
modules are needed.
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Certainly Sytek will help anyone who
wants to install IBM PCs on its Local
Net 20. anyone who wants to install
more than 72 nodes. or anyone who
wants to develop large integrated
local networks. IBM appears to be
targeting small businesses. the mass
market. and large non-IBM accounts
with this product. The Network
Adapter Card is currently available.
but the network software IDOS 3 I)
will not be available until early next
year.
IBM has also stated its intention to
interconnect the PC Network to its
token-ring network (announced. but
not commercially deliverable for an
other two years). and that all PC Net
work software will also run on IBM
PCs directly attached to the token
ring. Thus. software developed for the
PC Network will not become obsolete
when IBM begins to implement its
token-passing ring network. However.
it is not clear how the Cluster fits into
IBM's overall LAN strategy. if at all.
One nice application for the broad
band I BM PC network would be to
support several "subnetworks" of
Cluster systems.
0

ORCHID TECHNOLOGY S PCNET

Orchid Technology's PCnet is available
from a number of different vendors
in addition to Orchid. ASTs PCnet.
Santa Clara Systems· PCnet. and
IDEAssociates· IDEAnet are all
basically the same system
PCnet is a CSMA-type system that
(continued)

Turns any personal computer into a complete micro
computer DEVELOPMENT SYSTEM. Our integrated
. control/display program runs under MS-DOS, CP/M,
ISIS, or Apple and controls the UDL via an RS-232 port.

The powerful BUS STATE ANALYZER
features four-step sequential triggering,
selective trace, and pass and delay
counters. Symbolic trace disassemblers
and debuggers are available for Z-80,
8048,6500,6800,8031,8085,Z-8, 1802,
8088/80188, 8086/80186, R65 and 68000.

The PROM GENERATOR also doubles
as a STIMULUS GENERATOR.
For further information, call or write:

~~~~M
Instruments

172 Otis Ave. Woodside , CA 94062

(415) 851-1172
Circle 297 on inquiry card.

~\

Would you hire an entire band when
all you need is one instrument? Of
course not.
So why use a whole orchestra of
computers when all you need is one
to develop software for virtually any
type of micro-processor?
The secret? Avocet's family of
cross-assemblers. With Avocet
cross-assemblers you can develop
software for practically every kind of
processor - without hauing to
switch to another deuelopment
system along the way!

I

Cross-Assemblers to Beat the Band!
Development Tools That Work
Avocet cross-assemblers are fast, reliable
and user-proven in over 4 years of actual
use. Ask NASA, IBM, Xerox or the
hundreds of other organizations that use
them. Every time you see a new micro·
processor-based product, there's a good
chance it was developed with Avocet
cross-assemblers.
Avocet cross-assemblers are easy to use.
They run on almost any personal com
puter and process assembly language for
the most popular microprocessor families.
Your Compu ter Can Be A
Complete Development System
Avocet has the tools you need to enter
and assemble your soft-ware and finally
cast it in EPROM:
VEDIT Tex t Editor makes source code
entry a snap. Full- screen editing plus a
TECO-like command mode for advanced
tasks. Easy installation - INST ALL pro
gram supports over 40 terminals and
personal computers.
Customizable
keyboard layout. CP/M-80, CP/M-86,
MSDOS, PCDOS .............. $150
EPROM Programmers let you pro
gram. verify, compare, read, display
EPROMS but cost Jess because they
communicate through your personal
computer or terminal. No personality
modules! On-board intelligence provides
menu-based setup for 34 different
EPROMS, EEPROMS and MPUs (40-pin
devices require socket adaptors). Self
contained unit with internal power supply,
RS-232 interface, Textool ZIF socket.
Driver software (sold separately) gives
you access to all programmer features
through your computer, lets you down
load cross-assembler output files, copy
EPROM to disk.
Model 7228 Advanced Programmer
- Supports all PROM types listed. Super
fast "adaptive" programming algorithm
programs 2764 in 1.1 minutes.
Model 7128 Standard Programmer 
Lower-cost version of 7228. Supports all
PROM types except "A" versions of 2764
and 27128. Standard programming algo
rithm programs 2764 in 6.8 minutes.
Circle 36 on inquiry card.

Target
Avocet
Microprocessor
Cross-assembler
XASM04 NEW
6804
XASM05
XASM09
XASM18
XASM48
XASM51
XASM65
XASM68
XASM75
XASM85
XASM400
XASMF8
XASMZ8
XASMZ80
XMAC682 NEW
XMAC68K NEW

6805
6809
1802/1805
8048/8041
8051
6502/65C02
6800/01, 6301
NEC 7500
8085
COP400
F8/3870
Z8
280
68200
68000/68010

Model 7956 and 7956-SA Gang Pro
grammers - Similar features to 7228,
but program as many as 8 EPROMS at
once. 7956-SA stand-alone version copies
from a master EPROM. 7956 lab version
has all features of stand-alone plus RS
232 interface.
EPROM: 2758, 2716, 2732, 2732A, 2764, 2764A,
27128, 27128A, 27256, 2508, 2516, 2532, 2564, 68764,
68766, 5133, 5143. CMOS: 27C16, 27C32, 27C64,
MC6716. EEPROM: 5213, X2816A, 48016, 12816A,
5213H. MPU (w/adaptor): 8748, 8748H, 8749,
8749H, 8741, 8742, 8751, 8755.
7228
Advanced Programmer
$ 549
7128
Standard Programmer
429
Laboratory Gang Programmer 1099
7956
7956-SA Stand-Alone Gang Programmer 879
PDV
Driver Software
95
481
8748 Family Socket Adaptor
98
511
8751 Socket Adaptor
174
135
755
8755 Socket Adaptor
30
CABLE RS-232 Cable (specify gender)

CP/M-80

CP/M-86
IBM PC, MSDOS**

$ 250.00
200.00
200.00
200.00
200.00
200.00
200.00
200.00
500.00
250.00
300.00
300.00
200.00
250.00
595.00
595.00

$ 250.00
250.00
250.00
250.00
250.00
250.00
250.00
250.00
500.00
250.00
300.00
300.00
250.00
250.00
595.00
595.00

AVOCET'S SUPERB 68000 CROSS
ASSEMBLER - With exhaustive field
testing completed, our 68000 assembler
is available for immediate shipment.
XMAC68K supports Motorola standard
assembly language for the 68000 and
68010. Macros, cross-reference. struc- 1
tured assembly statements, instruction
optimization and more. Linker and
librarian included. Comprehensive, well
written manual. XMAC682 for MK68200
has similar features.
Call us toll-fre e for some straight talk
about development systems.

1-800-448-8500
(in the U.S. Except Alaska and Hawaii)
VISA and Milslercurd ilCCep!ed. All popular disc formilts now <ivailuble

~~~\~~~ OE~'lJQiLJ~RJ:fs"~~lfE'l>. shipping and handling ·· cilll for exac1
•Trademilrk of Oigitill Rese<irch

HEXTRAN Universal HEX File Con
verter - Convert assembler output to
other formats for downloading to de
velopment systems and target boards.
Also useful for examining object file,
changing load addresses, extracting parts
of files. Converts to and from Intel,
Motorola, MOS, RCA, Fairchild, Tek
tronix, Tl, Binary and HEX/ASCII Dump
formats. For CP/M, CP/M-86, MSDOS,
PCDOS . ... .... . ... ......... $250
Ask about UNIX.

*•Trudemilrk of Microsoft

AVOCET y
SYSTEM§ INc~
DEPT.1284-B
804 SOUTH STATE STREET
DOVER, DELAWARE 19901
302-734-0151 TELEX 467210
DECEMBER 1984 • BYTE
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Circle 344 on inquiry card.

IBM PC LANs

uses coax ial cable as a transport
medium. It also supports collision
detection and is software-intensive.
The network board has no VLSI or
central processor. It requires constant
attention from the PC's processor to
support all the data-link functions to
form the packet. ship it. watch for col
lisions. etc. Benchmarks for PCnet are
beginning to run slower than other
systems. due in part to overhead to
support the networking function. as
well as Orchid's proprietary multi
process operating system. Again. the
network board provides only a physi
cal interface between the IBM PC and
the network. It also turns out that
PCnet really runs at the raw data rate
of 880K bps-not I megabit per sec
ond. as stated in Orchid's brochures.
PCnet uses 75-Q CATV-type coaxial
cable. It can run as long as 3000 or
7000 feet. depending on the cable
type.
PCnet is available with a number of
options. You can get a multifunction
memory board. some ports. and a
diskless board that allows you to boot
from the network. eliminating the
need for floppy-disk drives at the
workstation .
Like most of the other systems.
PCnet does not require a dedicated
disk server. You can have two different
types of workstations: user PCs and
shared PCs. User PCs cannot share
their peripherals (with the exception
of a printer) with other users on the
network. On the other hand you can
make your peripherals. such as a hard
disk on a PC XT. available to other
users.
PCnet supports a distributed sema
phore system. The semaphore table
is maintained at each and every
machine in the system. This also adds
overhead to the system because
tables at all PCs must be updated
when they change. One of the more
interesting features on the system is
the remote execution command.
which allows you. for example. to
compile a Pascal · program on a
remote machine in the network.
You must be careful when sharing
peripherals in PCnet. It is possible to
mix output on a printer being shared
160
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by more than one person because
there is no implied semaphore lock
ing: either you have to build a network
print utility that uses the distributed
semaphore system or you have to
have everyone who wants to use a
shared printer use a procedure that
says. "Try to lock the printer by enter
ing a semaphore lock command from
the keyboard before you try to print.
If it's in use. try later. Unlock the
semaphore when done."
AST now has a lower-cost version of
PCnet available called PCnet II . which
runs at 800 bps. uses a collision
avoidance scheme. and is software
compatible with PCnet. AST has also
developed its own more efficient soft
ware for PCnet II.
UNGERMANN-BASS NET/ONE
PERSONAL CONNECTION

Ungermann-Bass has built a reputa
tion with its Ethernet products. which
make up the Net/One product line.
These products are basically intelli
gent boxes that enable you to con
nect any computer. mainframe. or per
sonal computer to Ethernet. The first
products supported terminals in main
frame environments connected via
Ethernet. which allowed users to
establish virtual terminal connections
with a host.
The newest Net/One product is the
Net/One Personal Connection for the
IBM PC. introduced at the end of last
year. This product puts Ungermann
Bass head to head with 3Com; it is ag
gressively priced as well. It is a true
Ethernet system and employs the
high-level Xerox Network Systems
(XNS) protocols It is also the first true
LAN for PCs to offer a broadband
option.
Like most of the other systems
based on the IBM PC. the servers are
all designed around the PC XT They
are available as a file server. a print
server. and an SNA (Systems Network
Architecture) Gateway. Multiple
servers of the same or a different type
are allowed on the same network and
do not have to be dedicated.
The network-interface card is called
the Network Interface Unit (NIU). a
(continued)

Windows WJth A View
These ore
Toward The Future
coders'
The Window
Machine'" occupies
only 12K! Written in
tight, fast Assembler,
it performs like a
racing engine ... with
more power than
you'll probably ever
need. Yet, it's an
engine designed to fit
in the vehicle of
your choice ... from a
"stripped-down"
128K IBM PC to a
fully loaded AT. The
programs you write
today will run on
the broadest range of
machines possible ...
now, and in the
future;

Windows Bigger
Than Your Screen?

windows .. .
designed to be
built into the
programs you
are writing.
They can
overlap, move
anywhere on
the screen,
grow, shrink,
vanish or blink
They can be
bordered in
anything from
a simple line to
flashing
asterisks ... or
even no border
at all. And
you can have
up to 255 of
them at a time!
Color or
monochrome
... of course!

Here's where the
VSI part of our name
fits in. VSI means
Virtual Screen Inter
face. Behind eac h
window, there's a
much bigger picture.
VSI defines virtual
screens rather than just windows. The
window itself shows whatever portion of
its virtual screen you wish to exhibit at
any given point in your program. Each
screen can be up to 128 x 255 [columns x
rows, or rows x columns). And there are
more than 100 screen primitives at your
command.

Multlllngual Windows
You can order The Window Machine
with the language interface of your choice:
C, Pascal, Compiled Basic, Fortran, Cobol.
or Pl.I. We've even recently completed

Why did Simon &
Schuster, 3COM,
Tymshare, and ~•51
rhe Window
W
Machine'M
Revlon choose
/or r~e lBMPC. XT. AT.lllMCumpol ihf
VSl-The
W1.'n. .d.~
OW==:--:
The:=-~Mach
Wlndow/, 1~ez:u::~ow
•
s
Machi.De?
•
dh
Come
[an Ow 't fOf •
You Can buy l ' ?)
SU Cha 10W Prl Ce
---------------------------.
figured if you wanted ribbons and bc·np
you could always add them yourself.)
And by offering you the produr.t our
selves. we were able to cut out all the
middlemen and save you a tremrndous
amo unt of money.

~

Avmlabl
uml ih" Won~. T.I.. HP 150. aocl To nti)• 2000.

-c--

....

.Screens
Mulripl e virrua1
/up lo 255)

• Choice of Borders
(including fl ashing borders!
Support for all Color ond
Monochro me Video Allribul cs
(no gropli ics card required)

Built -in Diognos rics

• And much. much more

ORDER YOUR COPY OF
VSl-THE WINDOW MACHLNE TODAY
For Visa, MasterCard and

•

an interfa ce for Turbo Pascal*. so that
now true. full-featured windowing can be
utilized with this fine compiler. (Turbo's
own built-in "windowing" procedure is
extremely limited).

American Express orders call toll free:
1-800-227-3800 ex t. 986

Tbe Window Macbioe' \59.95Sh1ppmg and handlmg included
LANGUAGE INTERFACE:
Dl.atli i:e ~ [~ealiH Cobol DMic:rosoll Basic Compilu 0 Mic:~:;oft ~ortraa
DPl.I OM1crosolt Pascal OTurbo Pascal lful ~ fea:u:e~ :::.;;; ;vi:Jdo;\·mgl
CO~ll'UTER

We decided to save you a lot of money.
So. we left behind fancy binders, mono 
grammed slip cases and plastic pre
sentation boxes. Instead, you' ll find an
extremely powerful tool and a 200 page
manual written with an eye toward
simplicity, clarity and comp leteness . (We
•Turlm l'(lsi:ol is

CJ

- --

Sta1e _

Cily

[.. Cht!~ k

1

------ 1

Address - - - - - -- - --

Windows That Won't Break You

I
I
:

[ it,fo;wy Order

GVISA

OMnslerCHrd

Card;

--

Zi p Code _

_

_

0 Amerir.an Expr ess
Exp. Date_ __

•C.ilil•rnia r~ ~~t!u~ t s: '.ii·. ~::::~:.:drJ.Ordrrsc:.;'.~::!~ :Ju USn:
fnr shippir.;;;md h;1ndhn;t

t:~.:asr

o:!t.I S:.

AM!EK S\'STEMS
11;1S. S.riic~•· nnr-•~ Road

SanJo;e.CA951B

Tmdemurk of Borlaml l1111:rnatirnwl
--

AMBER SYSTEMS, INC.1171 S. Saraloga-Sunnyvale Road, San Jose CA 95129
Circle 2 2 on inquiry card.

FOR DEALERINQUl.RlES: CALLOUR800 NUMEER
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It's the buzz of the indu t1y-our new letter-quality
printer that zips along at 40 char acters per second and
sells for less than a thousand dollars! Its 13" print line will
handle your spreadsheets and every imaginable kind
of correspondence-plus graphics! Quiet, too
less than 60 dbA. And the 3K buffer memory
(expandable to 15K) lets you use your computer
for other purposes while the JUKI is printing.
Compatible with most computers. (You can
even get an optional tractor feed and cut-sheet
feeder for it!) Now you know why JUKI
printers are humming in offices all over the world!

&.JUkl / - - -

: _ --.. ,;;.."f

6300

..JUKl

0

The worker.
JUKI INDUSTRIES OF AMERICA, INC.
NATIONAL HEADQUARTERS:
DA DIVISION
299 Market St. , Saddle Brook, NJ 07662
(201) 368-3666

WEST COAST:
CALIFORNIA DIVISION
3555 Lomita Blvli., Torrance, CA 90505
(213) 325-3093
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IBM PC LANs

board that contains an on-board.
high-performance VLSI Ethernet data
Ii nk controller from Intel. It also has
an on-board. high-performance Intel
80186 microprocessor. 8K bytes of
ROM. and l 28K bytes of RAM. It re
quires an external Ethernet trans
ceiver (3Com offers a built-in trans
ceiver). The network interface card is
a complete microcomputer on a
board. dedicated to handling the XNS
protocols and the data-link function.
It turns out that this card is more
powerful than the IBM PC itself! A
less-powerful. less-expensive version
is available; it lacks the 80186 and its
support RAM and ROM.
A broadband version of the Net/
One Personal Connection is totally
software-compatible with the base
band Net/One and can also run on
existing CATV installations. It runs at
5 megabytes per second and consists
of an RF (radio frequenc y) modem
board that plugs into a slot on ·the
IBM PC with a jumper to the base
band board.
Ungermann-Bass entered into an
agreement with Davong. through
which Ungermann-Bass acquired
sorely needed network software to
make its system work. Davong has
dev~loped a stable networking prod
uct called Multilink (also for the IBM
PC). which has excellent software to
go with it. This will also enable the
Net/One Personal Connection to sup
port CP/M-86 and the UCSD p-System .
as well as MS-DOS.
MIXING IBM PCs
WITH OTHER MACHINES

Let's take a look at two systems that
support not only more than one type
of personal computer but also more
than one type of operating system So
far. all of the systems we've looked at
work onl y with the IBM PC (and some
compatibles) and only support the
MS-DOS operating system (with the
exception of Net/One).
CORVUS

Corvus started by selling the first
5'14-inch add-on Winchester drives for
personal computers. The first net
working product frurn Corvus was

called the Multiplexer. but it was not
a true LAN . It was simply a device that
allowed you to share a hard disk by
partitions. Along came Omninet. a
true LAN. Omninet uses CSMA with
positive acknowledgment (often
called CSMA/PAJ; hence. Omninet can
ensure reliable packet transm ission
and reception by waiting a brief in
stant for an acknowledgment from a
receiving node after sending a packet.
This improves network performance
substantially.
Omninet supports more kinds of
personal computers than any other
network; it has versions for the IBM
PC. Apple II. Corvus Concept. Tl Pro
fessional. DEC Rainbow. and S-100
systems. In addition. a number of
other manufacturers are offering it as
an option with their personal
computers.
The Omninet's address limitation is
63 nodes; once again. the number
would be less in actual practice.
depending on the applications. And
it runs at I megabit per second over
twisted-pair wire. The total cable can
not exceed 1000 feet without re
peaters (an active junction box); up to
4000 feet is possible with repeaters.
The network interface board. called
a transporter. contains an on-board
6801 microprocessor to handle the
network communication details. It
supports DMA as well as interrupts.
Omninet uses a disk server that is
actually a single-board Z80-based
microcomputer with a built-in network
interface The server is available as a
stand-alone box that connects to an
external Corvus drive or is built into
a 5~-inch Winchester disk assembly.
Corvus is actually the first vendor to
integrate a network controller into a
disk drive. As many as eight drives
with the built-in Omninet interface can
be attached to the network.
The software to support networking
is called Constellation. The early ver
sion was called Constellation I and
supported only the Apple II. Con
stellation II is for IBM and for all the
other types of microcomputers. It
supports not onl y different types of
PCs but different operating systems as
well. On the Apple. you can run Apple

Pascal. DOS 3. 3. and CP/M; on the
IBM PC. you can run DOS I. I. 2.0.
CP/M-86. or the UCSD p-System.
Security on Omninet is minimal. A
user name and password are required
to boot up a personal computer on
the network. Once users are on the
network. they must also have access
to the volumes they want to use (a
"system manager" decides who can
access what volumes).
Corvus supplies a Spool utility that
enables you to spool files to printers
as well as other (compatible or non
compatible) personal computers.
Users with the same personal com
puters can. of course. share the same
volumes directly. Again . nothing
prevents users from writing to the
same file at the same time and cor
rupting data. but semaphores are
available for users or programmers.
Corvus was one of the first compan
ies in the microcomputer network
business to recognize a need to back
up data. 1Wo years ago it introduced
a product called Mirror. which lets you
dump a mirror image of a Corvus
hard disk to a standard videotape
recorder. Corvus also has a product .
called The Bank. a high-capacity
(200-megabyte) tape-cartridge drive
that interfaces directly to Omninet.
The Bank can be used as a backup to
the disk server and can also be direct
ly accessed by workstations in the
manner of a slow disk server.
One of the more interesting Omni
net products is the SNA Gateway. The
Gateway allows workstations to run
terminal-emulation software and
establish a virtual connection with a
remote host. More than one user can
use the Gateway at the same time. It
supports 3 270 terminal protocols as
well as SNA/SDLC (synchronous data
link control) communications pro
tocols to the host.
NESTAR

Nestar was the first third-party vendor
to produce a true personal computer
LAN. It was called the Cluster/One
Model A for Apple computers. and it
made its debut in 1980. The Cluster/
One is not being sold anymore. now
that Nestar is pushing its PLAN 4000
DECEMBER 1984 • BYTE
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FIR 15 YEARS,
WE'VE BEEi
MAKlll
THE WORLD'S
MIST POPULAR
MODEMS.
llWYllCAI
llYllE.

Introducing the Maxwell Modem·· from
Racal-Vadic.
It's not your fault you didn't buy one
sooner. You couldn't. Unless you happen
ed to be a major corporation. They're
the ones who buy the most modems. And
the modems they buy most are ours.
Now we've taken everything we
know about modems and made one you
can buy.
The Maxwell Modem.
It's designed expressly for personal
computers. And the people who use them.
It's rugged. Reliable. And it even operates
over low-quality phone lines that other
modems can't handle.
But best of all, it's uncomplicated. So
you don't have to know how one works
to work one. There's no control panel to
control. No switches to switch.

The Maxwell Modem and George are lrademarks o I Racal-Vadic. IBM is d regis.lered trademark al International Business Machines Corp. ~ 1984. ri.acal-Vadic
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Instead, every feature makes sense.
Auto-dialing. Auto-answer. And complet.e
unattended operation.
Our communications software is just
as accommodating. It's called George:·
And we've made George so simple to use
you may never have to open your manual.
The Maxwell Modem comes in two
different versions and two different ~peeds:
Internal modems for the IBM PC and com
patibles, and desktop models for virtually
every personal computer. Both are avail
able with speeds of 300- or 1200-bps.

And every Maxwell Modem has diag
nostic features built in. So we can test your
modem right over the phone from our
Remote Diagnostic Center. We'll even pay
for the call.
So where can you get your hands on
a Maxwell Modem? To find our dealer near
est you, just do what modems do.
Call 800-4-VAD/CS.
Racal-Vadic, 1525 McCarthy Blvd.,
Milpitas, CA 95035.

THE
MAIWEll
lllEI.
From Racal-Vadic.
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system. PLAN 4000 is based on the
Arcnet token-passing protocol with
XNS protocols at a higher level: it is
about four to five times faster than the
Cluster/One in end-to-end throughput.
In addition. it now supports the IBM
PC.
.
As for the Datapoint Arcnet speci
fications. the PLAN 4000 network
communicates at the raw data rate of
2. 5 megabits per second over RG-62
(3 270-type) coaxial cable. A VLSI
data-link controller (from Standard
Microsystems) handles this low-level
communication. IBM PCs in this sys
tem can be up to 22.000 feet (approx
imately 4 miles) apart. Active re
peaters (equivalent to the Datapoint
HUBs). which also connect the work
stations to the network. are required
every 2000 feet. Each PLAN 4000 can
support as many as 254 workstations.
but again. a more practical number is
lower.

Nestar has preserved a lot of appli
cation and server software developed
for the Cluster/One and transported
it to the PLAN 4000. Because of its
early development. Nestar has more
servers than any other vendor. These
servers include file (actually a disk
server). print. 32 70. 32 78. SNA. telex.
file transfer. and gateway (between
PLAN systems).
The file server is a high-performance
server machine that uses the
Motorola 68000 processor and is
based on a multibus design. It has a
built-in streaming-tape drive for back
up. disk capacity of more then 500
megabytes. and a built-in modem port
for remote diagnostics. Passwords are
supported at the directory and
volume levels (the file server supports
a tree-like hierarchy of directories and
volumes). PC-DOS 2.0 and the UCSD
p-System operating systems are sup
ported. With Apple lls or Ills. Apple

C the world
from the Lattice perspective.
As a program designer, you know that it's
essential to establish the right perspective.
If you've chosen the C language perspective,
then why not join the many professionals
who use the lattice family of C compilers
and associated tool kits?
Our compilers provide the complete C
language and the portable UNIX function
library across a broad range, including MS
DOS, PC-DOS, CP/M-86, CP/M-80, and a
variety of 68000 environments. Our cross
compilers operate on VAX/VMS, IBM/MVS,
and all UNIX systems.

SOFTWARE

More than three dozen tool kits are available
from us and other vendors, providing
capabilities such as graphics, databases, CRT
forms entry, and window management. No
more need to re-invent the wheel for each
application!
Contact us to learn more about the lattice
perspective on C program development.

LATTICE®

Pascal. DOS 3.3. and CP/M are sup
ported.
Unfortunately. this " Mercedes" of
file servers is rather expensive:
$20.000 for 60 megabytes of hard
disk memory. A lower-cost version.
the PLAN 3000. supports only one
disk of up to 60 megabytes. The
PLAN 2000 is for OEMs and is essen
tially a board-level product that in
cludes software for a disk server
based on the PC XT
The gateway server is currently
unique to Nestar among the personal
computer network vendors. It allows
real-time communication between
two PLAN 4000 networks. For exam
ple. they might be on two different
floors. You can actually transfer data
at 2. 5 megabits per second between
systems: in fact. if you had two PLAN
4000 systems with a gateway server.
you could establish virtual connec
tions with disks on other network file
servers and use them as if they were
local. Nestar overcomes the address
ing limitation by assigning each net
work interface card that ships out of
the factory a unique Ethernet address
(Ethernet has a 48-bit address space.
so each manufacturer can have its
own portion of it). This address is
used by the gateway. So you can ac
tuall y have two stations on two dif
ferent networks with the same Arcnet
address. differentiated by the ir
Ethernet address. The gateway does
support the connection of more than
two systems.

P.O. Box 3072
Glen Ellyn, IL 60138
312/858-7950
TWX 910-291-2190

Personal computer LANs have some
interesting capabilities that tend to
not make software manufacturers
happy. If you take your application
and load it onto a hard disk or a
shared disk. everybody on the net
work can run it. Manufacturers. at
least until now. have licensed their
software to run on a single central
processor.
As LANs become more prevalent
you will begin to see software manu
facturers offering network-wide licens
ing strategies Rather than charging
the price of I 0 copies of VisiCalc to
(continued)
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Circle 224 on inquiry card.

SuperSoft Languages
When Performance Counts
A programmer's most
important software tool is
the language compiler or
interpreter he uses. He has
to depend on it to work
and work weU.
At SuperSoft, we believe it.
That's why we offer three
excellent compilers:
SuperSoft FORTRAN,
SuperSoft C, and SuperSoft
BASIC. They answer the
programmer's need for
rock solid, dependable
performance on
microcomputers.

SuperSoft

Both 8087 support and a RATFOR
preprocessor are optionally available.
FORTRAN (CP/M-80 & 86, MS DOS,
PC DOS): $425
Small model under PC DOS and
MS DOS: $325
8087 support: $50
RATFOR: $100

SuperSoft C
Super Soft C is a high-powered, full·
featured C compiler designed for
serious C applications. It is fast 
both in compilation and execution,
and it is packed with more than 135
library functions (all delivered in
source code form). SuperSoft C
produces optimized assembly code,
and object code can be ROMed.
SuperSoft C (for CPI M-80, CPI M-86,
MS DOS, PC DOS): $350

FORTRAN
With large code and data.
SuperSoft FORTRAN version
2.0 with large code and data
space is now available under
MS DOS and PC DOS. It gives
you the power to compile
extremely large FORTRAN
programs on micros. It allows
double precision and complex
numbers, full IEEE floating
point, and a full range of other
important features for the
serious FORTRAN programmer.

To order call:

800-762-6629

In Illinois call 21 7-359-2112
In conjunction with SuperSoft, Supersoft FORTRAN was developed by Small Systems Se1vices.
Urbana, IL, a leader in FORTRAN development.
Japanese Distributor: ASR Corporation International. TBL Building, 7th Floor, 1-19-9 Toranomon.
Minato-Ku, Tokyo 105, Japan Tel. 03-05025550. Telex 222-5850 ASRT'IO J.
European Distributor: SuperSoft International Ltd.. 50 T he Pantiles. Tunbridge Wells. Kent. England
TN2 5TE. Tel. 0892-45433. Telex: 95441 Micro-G.

SuperSoft
BASIC
The SuperSoft BASIC compiler lets
you get serious with business and
financial programs. It uses BCD
math to give you highly accurate
results for demanding applications.
SuperSoft BASIC is a true native
code compiler that is generally
compatible with Microsoft's BASIC
interpreter. And an additional
bonus - no run time license fee is
required.
SuperSoft BASIC Compiler (for
MS DOS, PC DOS, and CP/M-86):
$300

Also available for programmers:
Star-Edit, a full-featured
programmer's text editor: $225.00
Disk-Edit, an invaluable
programmer's disk data editor:
$100.00

Su
SuperSoft, Inc., 1713 S. Neil St.,
P.O. Box 1628, Champaign, IL 61820

PC DOS is a trademark of International Business Machines.
MS DOS is a trademark of Microsoft.
CP/ M-80 and CP/ M-86 are trademarks of Digital Research, Inc.
Circle 3 59 o n inq uir y ca r d .
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The Smart
Software System.
Smart Software, featur
ing The Smart Spreadsheet
with Graphics, The Smart
Word Processor and The
Smart Data Manager, is
the first software system
with the unique intelli
gence and inherent logic to
perform the way you think.
Which makes applying the
power of a computer to
business tasks more effort
less and effective than ever
before.
It's awesomely power
ful, yet amazingly simple.
And with its greatly ad
vanced and unprecedented
capabilities, it sets new
standards by which all
other integrated business
software will be measured.
ACHIEVING FULL
INTEGRATION WITHOUT
COMPROMISE

Unlike all-in-one inte
grated packages, Smart
Software is structured on
the concept of modular in
tegration. Where each
dedicated application can
achieve its own maximum

potential. So you get the
full power and features of
dedicated software in an
integrated system.
Each application mod
ule maintains its own data
structure. Yet all are cap
able of transferring data,
passing commands and
sharing information
automatically.
This unique system of
integration also allows for
multiple windows; rela
tional files, documents and
spreadsheets in memory
at once; graphics printed
within text; external data
interfaces; and open-ended
application development.
It's a system of integra
tion without compromise.
Integration that is not only
better; it's smarter.

CREATING CUSTOM
APPLICATIONS BY
SIMPLE MENU SELECTION

.;;;> - ··..

- -·

-
__,,,.....ll!:illllt'~...,....~~r.r :~. .

SETTLING THE
EASE OF USE VERSUS

~ POWER DILEMMA

~~~~~~==t~F~~·
~~·~.. .
:.:

Smart Software puts to
rest the ease of use versus
power dilemma with an
exclusive feature called
"confidence levels."
At confidence level one,
beginners don't face intim
idating options; yet level
three provides experts with
all the power they want.
This feature enables
Smart Software to grow in
sophistication as the user's
confidence increases or
needs expand. Even more
importantly, a variety of
users in the same company,
with different experience,
can each work comfortably
at their own level of ability
with the same applications.
This one, innovative
idea could revolutionize the
way all business software
is designed to work. And
only Smart Software has it.

Sm"t Softw"e;,

currently available for the
IBM PC, IBM PC/XT, the

. ... .

i ... ... ......

-~· ·

•

Perhaps the most signi
ficant aspect of Smart
Software is its unique
"project processing" cap·
ability. It allows the user to
set up customized projects,
like a monthly sales report
system or multi-year busi
ness plans, simply by doing
them once.
There's no need to learn
a complex programming
language. The user merely
makes simple English com
mand selections. Smart
Software then remembers
to complete the project in
the same way again at the
touch of a button. Not by
memorizing keystrokes
(like a macro), but by auto
matically learning your
custom sequence of com·
mands and freely adjusting
to changes and edits.
No other integrated
system has a capability
that even comes close to
Smart Software's project
processing.
HELPING PEOPLE
TO WORK SMARTER,
NOT HARDER

Smart Software was
created to work for you,
relentlessly. Structured to
integrate between applica
tions, automatically. And
designed to perform multi
faceted business projects,
brilliantly.
See your local computer
dealer for a demonstration,
or call 800-GET SMART to
order a Smart demonstra
tion disk.**

IBM PC LANs

use it on a IO-node network. the com
pany can charge you for two or three
copies and give you a network-wide
license. 3Com. for example. already
offers network licenses of VisiCalc
and VisiFile. Application vendors are
also coming up with schemes (some
times in concert with vendors of
LANs) to control the number of
copies of one program running at one
time.
OPERATING SYSTEMS

A number of software houses are be
ginning to offer network-operating
systems that will operate on a number
of different personal computer local
networks. These vendors include
Softech (Liaison). Novell (NetWare/
OS). Digital Research (DR Net). Ap
plied Intelligence (PC/NOS) . and
Phoenix Software (PAXNETJ .
Let's take a closer look at Digital
Research's DR Net and Novell's Net
Ware/OS.
DIGITAL RESEARCH DR NET

DR Net (available by the time this ar
ticle is published) is going to preserve
compatibility. at least at some level.
with all the CP/M operating systems.

[

The various operating systems are go
ing to have different roles to play in
the DR Net system. As with the other
network-operating-system vendors.
Digital Research would like to see an
operating system for a wide variety of
networks with a user interface that re
mains unchanged. so users don't
really care which network they are on.
Because Digital Research preserved
compatibility among all versions of
CP/M. 8- and 16-bit systems can in fact
share the same files on the same
network.
The basic idea of DR Net is illus
trated in figure I. The NDOS. a cap
on top of the operating system. per
forms as a true file server rather than
a disk server. NDOS takes a look at
each DOS request that comes
through. If it's for a local peripheral.
the request is passed down to the
local operating sytem and through the
local 1/0 system. When it's a request
for a virtual peripheral. it's shipped
over to the network I/O system and
straight out to the network hardware.
From there it goes out to a server.
comes back ·to the requester. and
passes back to the application. As
many as I6 users can be supported

APPLICATION

NDOS

NIOS

LOCAL 0 S
CONCURRENT
WITH SOFT/NET

XIOS

COMPUTER HARDWARE

NETWORK HARDWARE

Figure I: The structure of DR Net. in which NDOS is a true file server.

at a server simultaneously And
because it's a file server. users are
able to put password protection on in
dividual files.
Digital Research did. in fact. put
record-locking facilities into some of
its earlier operating systems. par
ticularly MP/M . And it has included
those on the CP/M-86 and Concurrent
CP/M-86 products. So you can have
multiuser file sharing with record lock
ing. And because this is built into the
operating system. the application pro
grams don't necessarily have to use
a semaphore scheme to support a
multiuser application.
Some of the operating systems. par
ticularly the more primitive ones. can
only be requesters. For instance.
CP/M-80 and CP/M-86 are basically
only requester operating systems:
MP/M. on the other hand. whether
8-bit or 16-bit. actually was designed
to provide file sharing to CP/M sys
tems.
NOVE LL NETWARE/OS

Novell NetWare/OS software is por
table across a number of different net
works. Novell currently has eight dif
ferent versions of NetWare. applying
to different network hardware. The
versions are NetWare/D for Davong's
Multilink. NetWare/E for 3Com's
EtherLink board. NetWare/G for Gate
way's G-NET (also referred to as the
Novell NetWare/X system). NetWare/N
for Nestar's PLAN 2000. NetWare/O
for the Omninet transporter. NetWare/
P for Proteon·s proNET token-ring sys
tem. NetWare/PC for Orchid's PCnet.
and NetWare/S for Novell's NetWare/S
system . All of these systems use the
PC XT (with the exception of NetWare/
S. which uses a 68000-based file
server) as a (true) file server.
One thing to keep in mind is that
you cannot mix and match NetWare
with the other vendors' server prod
ucts and have them communicate
with each other. Although one of the
nicest file servers around. NetWare is
a highly proprietary. closed system .
The search for a system that
integrates everyone's networking
hardware and software goes on.
(continued)

170

BYTE • DECEMBER 1984

Introducing 1i311SMI I ·
iii stiftwrite iliat mtiliii
communication simpler.
Let's compare. On the top left is TransMIJ,'s simple. single-step

Lets Communi,ate frst screen versus the competition's What do
I do row? first screen. Which would you rather use?
That's just the beginning of what makes TransMIT the software
that makes communication simpler.
Compare the dramatic differences between TransMIT and the
competitor. Differences such as TransMITs optional Menu-Driven
Command Prompts for the novice or Abbreviated Prompts for
the expert. Or TransMIT's ability to send electronic messages
automatically and unattended to a multitude of other systems.
Compare the process language. The competitor requires
its users to learn a computer langu~ before communicating.
TransMIT's proc~s programming uses basic English words.
It's so simple. anybody can communicate the very first time.
TransMIT's modular design allows new concepts to be imple
mented with ease. It even allows a microcomputer to serve as
a terminal to a mainframe or mini.
Best of all, TransMIT allows communications with virtually any
RS 232-C compatible system. Remarkable.
FEATURES

TransMIT

COMPETITION

On-Line Menu-Driven HELP (Single Key)

YES

NO

40-Entry Telephone Directory
w/Configuration Loading

YES

NO

Menu-Driven Process Files Creation

YES

NO

Menu or Command Prompt Options

YES

NO

Electronic Mailbox

YES

NO

Processes Multiple Files w ith a Single
Command Line

YES

NO

On -Line Communication Parameter
Selection•

YES

YES

Save & Reload Cust om Communication
Parameters•

YES

YES

X Modem File Transfer Protocol*

YES

YES

True Break Signal•

YES

YES

*Industry Standard Featu-es

Compare for yourself. When it comes to simplicity; flexibility, fea
tures and endurance, TransMIT is the better choice. If you act
now, we'll even make it a better buy.
today.

can

TransMIT'" is available for IBM PC and Dimension 68000. Z I00 and Apple
versions under development. VT 100, ADM3 and other terminal emula
tions available.

Retai l: $225.00

Introductory Price: $175.00
TransMIT "Trade-Up" Pla n: $150.00
Visa. MasterCard acceptable.

Send us a photocopy o(the registration and
serial number of yrur current communications
softOMJre and receive an additional $25
discaum off the $175 Introductory price.
Trade-Up offer and Introductory price good
thru January 15. 1985.
ATTENTION MANUFACTURERS
AND OEMs: Call for details concerning
porting TransMIT to your machine.
Dealer inquiries invited.

Crosstalk isa trademark ofMicr o Stu(.

MICRO INNOVATIVE TECHNOLOGY, INC.
229 W Bute Street. Suite 627, Norfolk. Virginia 23510

Software Hotline: (804) 622-5988

We Put The Future At Your Fingertips

Electronic Bulletin Board: (804) 622-6844
Trans/\11/T'• is a trademark ofMero lnn<™'.7twe Technology. Inc.

Circle 2 5 8 on inqui r y card .
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Its unfortunate that all
of the IBM PC LANs
are incompatible with
each other.

as they process. they will move the
heads on the hard disk like an
elevator so that the heads won't be
thrashing back and forth. The heads
move by processing per~ding requests
in an order that minimizes disk-head
movement. Currently. only one server
is supported per network. but it can
be used in a dedicated or nondedi
cated mode.
On the PC XT server Novell put in
its own multiprocess operating sys
tem. as illustrated in figure 2. A lot of
processes are taking place at one
time. For instance. server processes
are provided so that six pending re
quests are possible. NetWare/OS has
a disk read/write process that
manages the cache. It also writes out

Let's take a look at some of the
capabilities of the NetWare/OS file
server. NetWare puts a cap on top of
DOS. much like DR Net. NetWare im
plements a number of functions in the
server to increase its performance. For
instance. it dedicates a large portion
of memory as a disk cache and per
forms elevator-seeking on the hard
disk. You can queue up requests. and
INFORMATION RELAY PACKETS BACK
TO NETWORK WORKSTATIONS

INFORMATION REQUEST PACKETS
IN FROM NETWORK

--

........_

MUX

CONCLUSIONS

PROCESS

I :3·R~di""' :: I
DISK
PROCESS

BACKGROUND.
DISK
WRITE
PRO CESS

DISK
INTERRUPT
HANDLER

GBG'B'Fl
PRINTER
INTERRUPT
HANDLER

....

~

-

SYSTEM
MONITORING
PROCESS

l+-1\
~

_,....

i.-

"-.

~

'

"--

blocks that have been modified and
are sitting in the cache. Print spool
ing is a background task that can sup
port as many as three printers at the
server (PC XT). NetWare/OS also has
a console-handling process that sup
ports a wide variety of commands
that you can enter from the console
at the server itself. All these processes
interact to form the NetWare/OS file
(and print) server.
Because NetWare/OS is a true file
server. a file can be automatically
locked while it's open so that the
server won't let somebody else open
the same file. Another interesting
feature is a broadcast command that
can be entered at the console or
user's personal computer. This lets a
user send a one-line message to the
other active stations on the network;
it will appear on the twenty-fifth line
of the personal computer's display.

TIMER
PROCESS

TIMER
INTERRUPT
HANDLER

CONSOLE
INPUT
PROCESS

CONSOLE
COMMAND
PROCESS

CONSOLE
OUTPUT
PROCESS

CONSOLE
INTERRUPT
HANDLER

IDLE
PROCESS

Figure 2: Novell's own multiprocess operating system in NetWare/OS.

It's unfortunate that all of the IBM PC
LANs are incompatible with each
other and that many use highly pro
prietary software. Eventually, there is
going to be a shakeout. and survival
for some vendors may mean revamp
ing their product lines or building
gateways to the more "accepted" per
sonal computer LANs. It's also unfor
tunate that so many vendors have a
lot of hype in their advertising and
marketing. And users may find that.
in the long run . inexpensive systems
actually cost more in terms of lost
productivity due to poor response
times when several personal com
puters are involved.
There are still several missing pieces
to IBM PC local networks (which can
be found in mainframe system s). such
as system accounting function s. per
formance monitoring. and manage
ment tools. And standards are lack
ing at all levels. although more and
more vendors are implementing de
facto standards.
rd like to conclude with six cautions.
First. be leery of vendors· perfor
mance cl aims. Raw data rates of the
network can be deceiving if the sys
tem has poor hardware and complex
(continued)
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...... .. $Call
.. S599/SB79

PC w/64K. 1Drive &Controller
256K. 2 Drives.
256K , 2 Drives, color graphics. printer
adapter &PGS HX-t2 monitor .
256K, 1 Drive & 10 MB Hard Disk .

$2549
S2B99

COLUMBIA
MPC 4210 I PROFESSIONAL
$Call
VP 2220 (Portable w/256K) . • • • . . . • . . $Call
COMPUPRO 10 (40MB. 7 users) . • • • •• $Call

CORONA PC-22(256K, 2 Drives) . •••••. $Call
Portable PC-22 (256K.MS-DOS 2.0) . ••.• $Call
FUJITSU MICRO 16s (BOB6/ZBOA)
. • $1995
NEC
PC·BB01A (ZBOA, 64K, 2 Drives. 12" Monitor.
WordStar,MailMerge, Multiplan, NBASIC). $1149
APC-111 With NEC Printer &Software .
$Call
SANYO
MBC 550-2 (BOBB. 12BK. 1 DSDD Drive (320K).
WordSlar, CalcSlar, EasyWriter) .
SCall
MBC 555-2 (550-2 Plus 1Add. Drive,
Mailmerge, Spellslar & lnloslar) . ...• . $Call
SEEOUA Chameleon/Plus (BOBB/ZBO) • . $Call
SWP Micro Computer Products
Co -Power-BB Board (BOBB w/ 256K. 1 MB)
For KAYPRO 2, 4, 10 & MORROW
$Call
U•lolu~ Patch Now Available••
TELEVIOEO
1605 (BOBB. 12BK. 2 Drives. ODS 2.0) . . .
$Call
TPC.JI (Portable Version of Above) .
$Call
WANG Systems &Accessories . , . • • . • SC all
ZENITH Z-150-52 (BOBB, 2 Dr., 320K RAM) . $1929
Z-160-52 (BOBB, 2Dr.. 320K RAM.portable) . $2079
ZW-150-152 (1 Orive. 10 MB Hard Disk)
$3090

FOR IBM·PC & COMPAQ
AST RESEARCH INC.
MEGA PLUS II (64K , Ser &Clk) . • • . ...
SIX PACK PLUS (64K, Ser/Par. Clk) .
COMBO PLUS (64K. Ser/Par. Cfk) . .•.•..
110 PlUS II (Serial Port. Clock/CaQ .
**OPTIONS**
64K Installed. • . . • • • . . . • • .
Serial/Parallel/Game Port. . . . . • . . . . .
MONO GRAPH PLUS Card .

$279
$259
$279
S129
$45
$45
$399

OUADRAM
EXPANDED DUADBDARD (S. P. Clock, Game)
64K
$259 3B4K .
$429
QUAD 512+ (Serial Port, Maximum 512K)
64K
$229 256K .
$349
DUADCOLDR I (Video Board) .
• S199
HERCULES Graphics Board (720x3B4) . . . . $339
Color Card (RGB.Composile, ParalleQ .•. S169
INTEL BOB7 Malh Co-Processor
$Call
KEYTRDNIC Deluxe IBM Keyboard (5151) . .. $199
MA SYSTEMS PC Peacock (RGB & Composite.
Parallef Port) . . . • • . • • • • . . . , $219
MICROLOG Baby Blue II (ZBOB. 64K, Parallel &
Serial Ports, Clock/Calendar). ...•... $529
ORCHID PC Turbo .
. . • • • . . $Call
PANASONIC JA 551·2 (DSOO Thinline Drive) . $149
PARADISE SYSTEMS Mulli-Oisplay Card . . . $299
Modular Graphics Card . •
S2B5
Module A/B. . . • • , . .
$Call
PLANTRONICS ColorPlus .
$419
STB SYSTEMS Graphix Plus II
$269
Rio Plus 11.
$Call
TANDON TM 100-2 (DSOD Oisk Drive)
S179
TEAC F0 -55B (OSDD Thinline Drive) .
S159
TECMAR Graphics Master (640x400 RGB) . S4B9
The Caplain (w/ DK) .
$239
1st Male (w/ DK). . .
$219
TSENG LABS Ultra Pak
$4B9

CORVUS
Dmnidrive (11 MB)
Transporter
$399 The Bank.
DATAMAC Truster 10. • • • .• .••
DAVDNG
Universal External: 10121 MB • • St B75/S2595
IOMEGA Bernoulli Box
Dual 10 MB Remov. Cartridge Drives • •
SCall
PEGASUS-GREAT LAKES
10 MB lnlernal For IBM .
$959
23 MB External (w/ Controller) .
$1679
OCS 10120 MB (w/5 MB Back-Up) . ..•.• $Call
SYSGEN
10120 MB w/Tape Back-Up . • .
S2295/$2B49
lmage/Oic-File. . • . •
. $799/$1199
TALLGRASS
12 MB External w/20 MB Tape Back-Up . $2399
20 MB External w/20 MB Tape Back-Up . • $2499
TECMAR
Remov. Cartridge Winchester in PC (5 MB)
,10 MB w/ 5 MB Cartridge in Chassis
XCOMP 16 MB External (For IBM. Apple,
Kaypro &Morrow Designs) . .•...•.

Sweet-P . .
$Call Six Shooter. ••• SB59
HOUSTON INSTRUMENTS
DMP-40-2 . • • $749 OMP-29 • . • . S1799
OMP -41/42 • • $2349 DMP-51152 . • • $3529
DT·11Digitizer(l·Bu11onCursor) .•• : ••• $679
DT-114 Oi9ilizer(4-Bu11on Cursor). • •••.• $739
PANASONICVP-6B01A • • • • . • • • • • S1449
ROLAND DXY-101/0XY-BOO.
. . $529/$699
STROBE Model 200/Model 260..... $519/$729

AMOEK
Video 300/300A/310A
.... $135/145/159
Color 300 • • •
$259 Color 500 . • • • • S3B9
Color 600 • •
$459 Color 700 . •••• $529
MONITECH 12" Green/Amber. • . . • . • . • SB9
PRINCETON GRAPHICS HX-12 . . . . •.• $469
SR-12 (690x4BO) .
$609
Max-12 (12" Amber. TTL) . . . • . • . • • • S179
OUADRAM Ouadchrome.
. . . . . . • • S4B9
Duadchrome II .
$459
ROLAND
MB·121G
$135 MB-122G .
$155
CB-141.
$269 CC-141 .
$559
SAKATA
SG-1000 .
• $99 SC-100 . •.•.• $269

-

DOT MATRIX PRINTERS 
IRDTHER/DYNAX OM-40. . • . • . • • . . $959
C·ITDH P1ow1no1 I 8510 AP • • . • . . ... S349
DATA PRODUCTS 8000 Popor liv81 Sen•• . . $Cal

KG-12N/UY . .•• $119
420 (640x262) . $439
$105
$Call

EPSON JX-BO: Color Printer . ..•....•.
L0-1500 . . • . $1109 RX-100 . •• . . .
RX-BO . • • . • $239 RX-BO FIT ..•.
FX-BO
$439 FX-100
MANNESMANN TALLY
MT 160L . . • . . $599 MT lBOL
Spirit-BO . • . . • $269 MT 1602
MPI Sprinter.

$639
$7B9
$Call
$Call

NEC
P2 Pinwriler (lBO CPS, 10" Carriage) .
$649
P3 Pinwriter ( 1BO CPS. 15" Carriage)
SB69
OKI DATA
ML 92 . .
• . $Call ML 93
$Call
ML B4(P) • . . . $Call Pacemark. .
$Call
PANASONIC KX·P1090/1091 .
. . . $269/$309
SMITH CORONA 0-200 (120 CPS, NLO 17x16) . $459
STAR M1CRON1CS
Gemini lOX . • _ . $249 Gemini 15X .
$359
Della 10 . . • . . $345 Radix 10
$525
TEXAS INSTRUMENTS
B50 RO . . .
$4B9 B55 RD .
$759
TOSHIBA
P1340
$719 P1351
S12B9

ESPRIT
Esprit I .
$Call
Esprit Ill . . • . . $Call
DUME 102/102A .
103/lOB (Green) .
TELEVIDED 914/924. . .
950/970 . • • . . . • • .
PersonalTerminal . • . •
w/ 300 Baud Modem .

APPLE Macintosh/lie SYSTEMS.
$Call
ALS CP/M Card . . • . • . • . • . • . . •
$279
Smarlerm II (BO Column Card) .
• $129
DIGITAL RESEARCH CP/M Gold Card w/64K . $339
FOURTH DIMENSION 16K RAM Card .
$55
BO Column Card w/ 64K (lie Only) . . • • • S129
HAYES
Micromodem lie w/SmartCom I • • . • . . $239
Smartmodem 300/1200. . .
. . $199/$479
INTERACT. STRU. PKASD Universal. . . • . . S125
MICROSOFT Premium Soltcard (lie) . . • • • $Call
Soltcard (Apple/Franklin) •. . • .. ... S229
MICROTEK Dumpling-GX .
. . . . • . . $69
NDVATIDN
J-Cal (Auto Orig/Answer. 300 Baud). • • $99
Apple Cal II (300 Baud) . •. ..• •••• $209
212 Apple Cal II (1200 Baud) . ..•... • $399
103/212 Smart Cal (1200 Baud) .•. ..• $3B9
ORANGE MICRO Grappler+ . .....• • _ $109
Butlered Grappler+ (16K) .. .. • . • .. $169
PCPI Applicard 6 MHZ. •.•• .... ••.• $249
RANAElile 111111 . • • • • • • • • • • • • • • • $Call
TRANSENO ASIO .•.•.••.. .•. •.• S125
Modemcard w/Source . ••.• . ••••. $239

MISCELLANEOUS
RAM CHIPS
64K SET . .

• • $39

256K SET ... . $315

DOUBLE-SIDED DISKETTES
3M. .
$30 Oysan.
$32
Maxell . .. • • •. $32 ·verbatim . • • . • $31

$Col
$419
$309

ASHTON-TATE dBase Ill/Framework . •.•• $Call
HAYES Please . . • • • . • • • . •... . • $239
LIVING VIDEOTEXT ThinkTank.
. •• .• $135
LOTUS 1-2-3/Symphony. • . • • . . . $329/SCall
MOBS Knowledge Manager. ••.....•• $349
MICRO PRO WordSlar Pro Pack (IBM) •. , • $Call
MICRORIM R:Base 4000 ••• .•. •• , • $309
MICROSOFT Mulliplan • • • • • . • . • .• $129
SAMNA Word Ill .
• • • • . • • . • • $Call
SATELLITE SOFTWARE WordPerfect • • . . $259
SOFTWARE PUBLISHING PFSWrile .• • .• $105
SOFTWORD SYSTEMS Mullimate . • .
$319
WARNER SO.FTWARE Desk Organizer. •••• $205

Esprit II . . .•.• $499
ESP-6310 . ..•• $579
. .. $429/$439
. . SB49/$519
• . • •. .. $519/$675
• . • . . . . . . . . $Call
• • • • . • . . . $419
. . • . • . . . . . . $528

PRINT BUFFERS
OUAORAM Microlazer
Parallel/Parallel
16K . . S139 64K ... $1B5 12BK . . $239
Serial/Serial. Serial/Parl, Parl/Serial
BK.
S145 16K . .. S155 64K • • $209
INTERACTIVE STRUCT. ShuflleBufler 32K.
$219
PRACTICAL PERIPHERALS Microbufler 32K. . $209
SURGE PROTECTORS
CURTIS Diamond/Ruby . . • • • . . . • $37/$67
NETWORK Wire Tree/Wire Tree Plus . $59/$75
ULTIMA Sf-600. . • • . • . .
$39
EMERGENCY POWER SYSTEMS
Tripplile BC200-10 (battery incl) . ...•. $270
Tripplile BC425-FC (425 Walls) . • • • • $429
SOLA ELECTRIC Mini UPS . . • . • .
$Call

VlSUAl 50155160 .. •. •••• • $559/$689/Coll
1021300 - . - - • .

•. -•

• ••.. $839/ $769

FOR CDMMODORE-64
CARD CD Card?+ G. • . • • • • . • . • •
$49
ORANGE MICRO Grappler CO. • . . • • • $102

WYSE
WY-50 •. .. . S519

WY·IOO

S6S9

ZENITH
ABATI L0-20 (lB CPS, 15" Carriage)
.. $379
AMDEK 5040 (40 CPS) . • .
• S1299
BRDTHER/DYNAX
HR-15 (13 CPS. Oiablo Compal.) . • . •..• $369
HR-25/HR-35 . .
. ..... $619/$B69
CORONA Laser Printer
(beller than HP laser printer)
$2699
DtABLO
620API
$B09 630 ECS/IBM.
$1979
JUKI 6100 (17 CPS, Oiablo Compal.) . .
$Call
NEC
2030 .
$659 3510 .
1269
3550.
$1429 BB50 '
StB79
OLYMPIA Compact R0/2 .
. . .. $3B5/$429
QUA DRAM Duadjel (Ink Jet Printer)
$759
DUME Sprint 1140/1155 .
$1299/$1479
SILVER-REED EXP 500 (parallel or seriaQ . $369
EXP 550 (p or s. 15" carri,ne)
.
• $449
STAR MICRONICS Power Type (1B CPS) •• $339
TRANSTAR T120/T130
$409/$569

s

M9

$649 Z-49 . . .... .

ID -10 . . .

$329 ZTX-11 •.. .

BLUE LYNX 3278
DCA lrma/lrmaline.
tDUcomm 327B
ANCHOR
Mark VI • . . • . S179 Mark XII
HAYES
Smarlmodem 300/1200 .
Smarlmodem 1200B (IBM) . • . •

$259
. S199/$479
$399

NOVATION
Smart Cal Plus 300/1200 w/Mite .
$329
PRENTICE PDPCOM C100/X100 . • . . $359/$379
PROMETHEUS Promodem 1200 . ...... , $369
OUADRAM Duadmodem. • . . •
$Call
TRANSEND PC Modem Card 1200.
. . $419
VEN· TEL 1200 Plus
. . .. $Call

800-843-4302
150 Broadway, Sulla 2212. N.Y., NY 10038
NO CHARGE FOR CREOIT CAROS .
Money Orde r. Cashier's Ck. Personal Ck (2 Weeks To Clear) .
APO Orders Add 6%. Add 3% For Net Terms.

All Returned Non·Delective Merc handise Are Subject To
20%Res tockingCharge
Genf ech Reserves the Right to Change Advertised Prices.

\IJS4"
Circle 165 on inquiry card.
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The Quick Silver Fox™
Jumps Over The Big Btu·e Dog.
We really hate to·pick on the
big guys but compared to the
Silver Fox your basic IBM-PC™
is an overpric.e d dog.

ZS6kRAM
Why? Well, for starters, your
basic Silver Fox comes with 256k
of RAM which acts like a disk
drive so that more of your soft
ware is accessed at the speed of
light rather than the speed of a
mechanical drive head.

I.6 Me1abytea
Youalsohavemorethantwice
as much software to access be
cause the Silver Fox comes with
dual 800k disk drives for a total
of 1.6 Megabytes. Yet the Silver
Fox can read and write to all
popular PC formats.

13 Free Pro1rama
1. MS-DOS
2. HAGEN-DOS™
3. M-DISK
4. WordStar™
5. EasyWriter
6. DataStar
7. ReportStar
8. FILEBASE
9. CalcStar
10. Color Graphics Basic
11. MailMerge
12. SpellStar
13. 25 Games, graphics
and utilities
The best free software bundle
in the business, and the Fox will
run some programs written for
the IBM-PC like dBase II and
Multiplan, and programE' written
for Sanyo's new MBC-550 series.

Reliability
Because the Silver Fox is
born on a totally automated
production line in Japan it is
inherently more reliable than
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BYTE • DECEMBER 191!4

systems built by hand. The Fox
is burned and tested for 14 days
in Japan, and further tested after
final assembly here in the good
old U.S.ofA.

One Year Warranty
The Silver Fox is built better
so we can back it with a limited,
one-year warranty, four times
longer than IBM. We're Scotts
dale Systems and since 1980
we've shipped over $10,000,000
of microcomputer equipment
directly to microcomputer users.
Because we deal directly with
useu, we think we have a better
idea of what you want. So the
Silver Fox includes graphics
with twice IBM's resolution, a
printer port, a keyboard with a
big return key, and a 12", high
resolution monitor as standard
equipment.
Of course, you could spend
$4729 at Computerland for an
IBM-PC that will perform almost
as well as a Silver Fox. But why
bother when you can call

1·800·FOR·A·FOX
and get your

$:1398

to perform like $4729?
For additional information cell 1-800·367-2369, or in AZ,
AK , or HI call 1602) 941 -5856. Or write Silver Fox Computers,
617 N. Scottsdale Road #8, Sconsdale, AZ 85257 .
IBM · PC price is based on a phone quote from the
Mesa, Az Computerland on July 30. 1984. Price included
256k RAM , dual 360K drives (800K's weren 't available ),
software. and a graphics monitor.
Trademarks: Silver Fox and Hagen-DOS . Scottsdale
Systems ltd. IBM · PC, International Business Machines
Corporation. Wordstar , Calcstar, Mailmerge, Spellstar,
and lnfostar, Micropro International. MS-DOS. Mul1 iplan.
Microsoft Corporation. Filebase, EWOP Software, Inc.
d8ASE II. Ashton -Tate.
Ordering: Telemarketing only, Silver Fox price is for
cash, F.0 .B. Scottsdale, price subject to change , product
subject to limited supply. Visa , Mastercard add 3%, AZ
residents add 6%. Returned merchandise subject to a
20% restocking fee. Personal/company checks take up to
3 weeks to clear . No C.0.0.'s or A. P.0 .'s.

software to support it
Second. beware of the "low" cost:
$500 to $800 per connection may not
be the dominant cost when you con
sider that every networking system
will have at least one shared· hard
disk. which is typically a $6000 PC XT.
And recall that installation of the
cable typically costs far more than the
cable itself.
Third. watch out for software integri
ty. Some networks introduced a year
or so ago still have bugs. Also. the
more "distributed" types of systems
(sharing any personal computer's
resources anywhere on the network)
tend to be shaky because of the com
plexity of the multitasking networking
software. And these systems typical
ly require 64K to l28K more bytes of
RAM for every personal computer
than the "nondistributed" types.
Fourth. don't be surprised if your
favorite stand-alone software package
doesn't run on a local network. These
packages are designed for stand
alone personal computers. are often
copy-protected. often make assump
tions about the local environment.
and are clearly not designed for multi
user environments. However. most
software that uses standard BIOS calls
works satisfactorily when used in a
network. provided that users aren't
manipulating the same files
Fifth. watch out for conflicts be
tween the network board and other
add-on boards. There are only a few
OMA and interrupt channels in the
IBM PC. and many third-party vendors
use them. So don't be surprised if you
have to remove your favorite hard
ware board as well!
Finally. no system available today is
truly turnkey For example. the ven
dors don't tell you about the hidden
costs in a system such as personnel
costs. Somebody has to install that
network. People have to be trained.
Someone has to maintain and
manage the system •

Tl1is article is based on tne upcoming Ar
cnitecture Tecnnology "Personal Computer
Local Networks Report." wnicn will be
available at tne time of tnis printing.

Circuit-Board-Design
Without the Tedium
smARTWORK"" lets the design
engineer create and revise
printed-circuit-board artwork
on the IBM Personal Computer.
Forget tape. Forget ruling.
Forget waiting for a technician,
draftsman, or the CAD depart
ment to get to your project.
smARTWORK"" software turns
your IBM Personal Computer
into a professional, high-quality
drafting tool. It gives you
complete control over your
circuit-board artwork - from
start to finish.

smARTWORK™ is the only low
cost printed-circuit-board
artwork editor with all these
important advantages:
D Complete interactive control
over placement and routing
D Quick correction and revision
D Production-quality 2X artwork
from pen-and-ink plotter
D Prototype-quality 2X artwork
from dot-matrix printer
D Easy to learn and operate,
yet capable of sophisticated
layouts
D Single-sided and double
sided printed-circuit boards
up to 10 x 16 inches
D Multicolor or black-and
white display
D 32 user selectable color
combinations; coincident
points can be displayed
in contrasting
:::olors.

smAI< I WUl<K .- Trans
forms your IBM PC into a CAD syste m
for printed-circuit-board artwork.
Display modes include both sin
gle-layer black and white and
dual-layer color.

What makes smARTWORK·
so smart is that it understands
electrical connections. Con
ductor spacing is always cor
rect, lines don't become too
narrow, and connecting lines
do not intersect other con
ductors. smARTWORK can
automatically find and draw
the shortest route between two
conductors. Or you can specify
the route.
1

"'

Duol-layercolordlsploy of a 2" by 4"
section of a 10" by 16" circuit board

The Smart Buy
At $895, smARTWORK™ is an
exceptional value, particularly
when compared to conven
tional engineering workstation
costs.
Call or write us for more
information on smARTWORK'."'
We'll be glad to tell you how
smARTWORK™ helps us design
our own circuit boards and
what it can do for your business.
Send a purchase order, or
major credit card number,
and smARTWORK™ can be
working for you next week.

System Requirements
0 IBM PC or XTwith 192K RAM. 2 disk
drives and DOS Version 2.0

0 IBM Color/Graphics Adapter with

1w1ce scale
hardcopy of your
artwork is produced using
the Epson dot-matrix printers or the
Houston Instrument DMP-41 pen
an d-ink plotter. Quick 1X c hec k plot
is also available from Epson p rinters.

RGB color or b&w monitor
0 Epson MX-80/MX-100 or FX-80/
FX-100 dot-matrix printer
0 Houston Instrument DMP-41
pen-and-ink plotter (optional)
0 Microsoft Mouse (optional)

"sm ARTWORK" and "Wintek" ore trademarks
of Wintek Corporation.

WINTEK CORPORATION, 1801 South St., Lafayette, IN 47904-2993, Phone: (317) 742-8428, Telex: 70-9079 (WINTEK CORP UD)
Cird e 38 7 o n inqu iry card.
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AND NOW FOR SOMETHING
INCOMPLETELY DIFFERENT!
Incomplete, yes.
you have hundreds, even
But it's not just because
thousands of alternatives
we're always bringing
at every step. In fact, an
out new stories in the
Infocom interactive story
Infocom interactive fic
is roughly the length of
tion collection. Nor is it
a short novel in content,
but because you're
simply due to the fact
that with all the writing In CUTTHROATS:" the plot THE HITCHHIKER'S
actively engaged in the
In SUSPECT:" our newest
a motley band of
GUIDE TO THE GALAXYN
mystery thriller, you're a
and re-writing, honing involves
plot, your adventure
hardbitten salts who get wind
by Douglas Adams is the
reporter who gets the scoop
of a shipwreck laden with
most nimd-boggling story
on the society event of the
and perfecting that we sunken
can
last for weeks and
year-the murder of a
treasure near the
we've ever published. In the
remote island whe re you live.
person of Arthur Dent, you'll
Maryland Blue Blood at a
put into every one of
months.
In exchange for your diving
chortle as your planet is
fancy costume ball. Great!
they offer you a piece
demolished. You'll yelp with
Except you're the prime
our stories, our work is ofskills,
In other words, only
laughter as your life is
suspect. And if you can't
the action. Your challenge:
them, the perils of
threatened by a galaxy of
find the real killer, your
you
can complete the
seemingly never done. survive
horrors. Your sides will
the deep, and escape with
next by-tine could be in the
the treasure and your life.
positively split as you search
obituaries.
works
of Infocom, Inc.
The real reason is: an Good
the universe for ... well,
luck!
you'll find out. Maybe.
Because they're stories
Infocom work of fiction
that grow out of your imagination.
can never be complete until you with surprising twists, unique
Find out what it's like to get
become a part of it.
characters (many of whom
You see, as hard as we work at possess extraordinarily developed inside a story. Get one from
perfecting our stories, we always personalities), and original, logical, Infocom. Because with Infocom's
leave out one essential element often hilarious puzzles. Communi interactive fiction, there's room
for you on every disk.
the main character. And that's
cation is carried on in the same
way as it is in a novel-in prose.
where you enter in.
Once you've got Infocom's
And interaction is easy-you type
in full English sentences.
interactive fiction in your
lnfocom, Inc., 55 Wheeler Street, Cambridge, MA 02138
But there is this key differ
computer, you experience
For your: Apple II, Atari, Commodore 64, CP/M8''. DECmate,
DEC Rainbow, DEC RT-U, IBM pc• and PCjr, KAYPRO II,
something akin to waking up
ence between our tales and
MS-DOS 2.0." NEC APC, NEC PC-8000, Osborne, Tandy 2000,
TI Professional, TI 99/4A, TRS-80 Models I and III.
inside a novel. You find yourself conventional novels: Infocom's
•use the IBM PC versionf or your Compaq, and the MS-DOS 2.0
version for your Wang or Mindset.
at the center of an exciting plot
interactive fiction is active, not
and SUSPECT are trademarks of Infocom, Inc.
passive. The course of events is CUTTHROATS
that continually challenges you
THE HITCHHIKE R'S GUIDE TO THE GALAXY is a trademark
ofDouglas Adams.
shaped by the actions you choose
to take. And you enjoy enormous
freedom in your choice of actions-

lnFDCOR\

Circle 191 on inquiry card.
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HIGH~SPEED
DIA~UP MODEMS
BY KIM MAXWELL

The promise and peril
of faster data transmission
Editor's note: "Baud" and "bits per second"
are often used interchangeably and. as an im
precise indicator of speed. you can probably
get away with using either term since it's such
a widespread practice. In actual fact. however.
baud is an indicator of symbols per second
on the telephone line where the symbols can
have more than two states. Bits per second
refers to the information rate between the ter
minal and the modem. In this article. Mr.
Maxwell uses baud and bits per second in their
precise meanings.
MODEMS ENABLE transmission of
computer data over ordinary tele
phone lines. Modems today cover a
vast range of speeds. but the most
common types are very slow. At least
70 percent of all modems are used on
the switched-telephone network. Two
types predominate among switched
network units: AT&T (Bell) 103 com
patibles for speeds up to 300 bps
(bits per second) and AT&T 212 or
Vadic 3400 types for speeds up to
12 00 bps. Faster modems for the
switched network-at 2400. 4800. and
even 9600 bps-have been produced.
but they are not in general use
because they require unusual pro
tocols or simply cost too much. For
leased or dedicated lines. modem
-

Circle 315 on inquiry card.

speeds have reached as high as
14.400 bps
THE SPEED FACTOR

For certain applications. speeds
higher than 1200 bps are either de
sirable or mandatory. I will discuss
some of these applications. examine
why it is difficult to make modems
faster. and then look into the tech
nological future for some indication
of things to come. First. though. lers
develop some practical understanding
of speed. Because each character
sent from a computer requires IO bits.
300 bps translates to 30 cps (charac
ters per second). and 1200 bps trans
lates to 120 cps. A fast typist snapping
out text at I 00 words per minute pro
duces data at approximately I 0 cps.
or I 00 bps. The average person can
read text traveling across a screen at
300 bps. and a speed reader might be
able to follow 1200 bps if he didn"t
blink.
Standard modems. at 300 and 1200

Kim Maxwell. president and founder of Racal
Vadic (15 2 5 McCarthy Blvd.. Milpitas. CA
9503 5). developed the first full-duplex I200c
bps modem. He received his bachelor's degree
in philosophy from Stanford University.

bps. handle applications at keyboard
or reading speeds nicely. Calling a
bulletin board. reading electronic
mail. looking up a stock report. enter
ing information into a database. or
doing a simple database inquiry re
quires no more speed than is current
ly available. But what happens when
you try to transfer files. fill a screen
from a remote computer. send long
documents. or create graphics? Time
becomes more critical. For compari
son. lers develop the time required
at various speeds to send a full
screen. a full floppy disk. and Herman
Melville's novel Moby Dick.
An 80-character by 2 5-line screen
displays 2000 characters. which is also
the approximate number of charac
ters in a single page of double-spaced
text A floppy disk . contains about
356.000 characters. and Moby Dick has
approximately 2. 5 million characters.
Table I gives the time required to
send each unit at standard data rates
ranging from 300 to 9600 bps.
What does this arithmetic mean to
users? A salesperson on the road who
needed to download a disk's worth of
applications programs and data from
the home office would spend more
(continued)
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HIGH-SPEED MODEMS

Seldom, if ever, is
data sent and received
simultaneously.
than two hours in communications
before she could start working with
the information if she used the stan
dard 300-bps modem built into cur
rent portables. However. if she used
a 9600-bps modem. she could ac
complish the same job in less than l 0
minutes.
Consider a programmer using his
personal computer at home as a ter
minal for interactive programming on
his corporate computer. and the sys
tem sends full screens rather than
single characters (very typical today.
given IBM's preference for full-screen
communications). At the common
speed of 1200 bps. he waits 17 sec
onds per screen. which is intolerable
and virtually precludes home pro
gramming. An economical 4800- or
9600-bps modem would make pro
gram ming at home possible for many
computer professionals. For situations
like this. increased speed means a
direct increase in productivity.

While sending character files and
screens creates problems for slow
speed modems. transmitting graphics
over dial-up lines can be staggering.
In some full-color graphics systems.
each pixel requires 16 bits; a screen
of 150.000 pixels requires 2.4 million
bits. Painting a screen under these cir
cumstances takes 33 minutes at 1200
bps and 4 minutes at 9600 bps. Of
course. simpler systems. such as black
and white with one or two levels of
gray. go much faster. But even at 2 bits
per pixel. a 1200-bps modem paints
a screen in 4 minutes. wh ile a
9600-bps modem gets it done in 30
seconds.
So why aren't faster modems used?
Cost. technology. and compatibility.
18ble 2 lists the prevailing standard
and the 1984 cost range for switched
network (full-duplex. explained later)
modems from 300 to 9600 bps.
CURRENT STANDARDS

Compatibility only concerns signals
on the telephone line. but it is vital to
assure intercommunication between
modems made by different com
panies. Bell established de facto stan
dards at 300 and 1200 bps, and these
modem types are widely supported

Table l : The transmission times for various documents at different baud rates.
Speed (bps)
300
1200
2400
4800
9600

Screen

Floppy Disk

Moby Dick

66 sec
17 sec
8.3 sec
4.2 sec
2.1 sec

3.2 hr
48 min
24 min
12 min
6 min

23 hr
5.75 hr
2.9 hr
1.4 hr
43 min

Table 2: Approximate cost of different speed full -duplex modems.
Speed (bps)
300
1200
2400
4800
9600

Standard

Cost Range

AT&T 103
AT&T 212
V.22 bis
none
V.32

$60-$350
$450- $700
$800-$1400
$2500
n/a

by data networks such as 'Iymnet and
'Telenet. The standard at 2400 bps was
established by an international stan
dards group called CCITT (Consulta
tive Committee on International Tele
phone and Telegraph). which is an
agency of the United Nations. Bell
(now AT&T-IS l!nformation Systemsll
helped write V.22 bis (bisynchronous)
and V. 32 and has announced its
2400-bps modem in compliance with
the CCITT recommendation. However.
no major network offers dial-in service
at 2400 bps on a widespread basis
yet. Only one company markets a
product in this country at 4800 bps.
and it conforms to no international or
accepted national standard. Although
no commercial V. 32 modems are cur
rently available. you can expect to see
some in 1985. They will cost several
thousand dollars each. and you will
need two of them.
For several years surveys of
modems available have included
4800- and 9600-bps modems from
many reputable manufacturers. Why
can't they be used on the switched
network. instead of waiting for V.3 2 or
something else to be invented? 1\vo
terms supply the answer: "two-wire"
and "full-duplex." While the bulk of
switched networks comprises carrier
systems that use separate paths to
send and receive signals. the end con
nection to a modem or telephone
uses a single two-wire line that carries
signals in both directions. Higher
speed modems listed in recent sur
veys were designed for leased lines.
which usually bring two two-wire lines.
or a so-called "four-wire" line. to the
modem. creating separate signal
paths for sending and receiving data.
Full-duplex means having the capa
bility of sending and receiving data in
both directions simultaneously. (Note
that a two-wire line is inherently full
duplex. You can talk and listen at the
same time; the brain separates the
mouth from the ear.) For historical
reasons. modems used on the
switched-telephone network must be
full-duplex if they are expected to
operate in a general-purpose environ
ment. That fact is both sad and ironic.
(continued)
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We decided not to burden this ad with the
usual ostentatious, self-indulgent software
hype, not to dwell on the fact we've contained
four accounting modules on a single diskette
for total integration of the most powerful
accounting package available for small
business, nor to stress the sophistication.
creativity, clarity and conciseness of the
program's remarkably proficient reporting
capabilities, nor to mention the tutorial, the
queuing files, or even the fact we've put an
incredible $395 retail price on it. No, as our
professional peers, we realized you'd prefer a
more subtle marketing approach.

Nice Box.

The Shoebox Accountant:'" A complete accounting system for small business. 2160 East Brown Road, Mesa, Arizona 85203. 1-800-292-2962.

Circle 103 for Dealer inquiries. Circle 104 for End-User inquiries.

CYMA®

DECEMBE R 1984 • BYTE

181

HIGH~SPEED

Echo cancellation
rescues the received
signal from the
transmit signal.
Seldom. if ever. is data sent and
received simultaneously; typically.
communication is half-duplex
sending. then receiving. then sending.
and so on. And given appropriate
protocols and buffer management.
half-duplex modems would work fine
on the switched-telephone network.
FULL-DUPLEX ThANSMISSION

But terminals were initially connected
to computers directly. with separate
paths to send and receive data. Com
munications interfaces and software
therefore assumed a full-duplex con
nection. The first switched-network
modem. introduced by Bell in the
early sixties. provided full-duplex
operation by dividing the telephone
line into two subchannels. sending in
one channel and receiving in the
other. Communications interfaces and
software did not have to change in
order to be used with Bell's first
modem The cost of converting all the
networks. computers. ~nd terminals
now installed to half-duplex would be
prohibitive.
So switched-network modems (gen
erally) must provide full-duplex data
transmission over two-wire circuits
that have a frequenc y range (band
width) from 300 to 3400 Hz. How?
First. the modem modulates a carrier;
that is. it changes the state of a car
rier signal. in different ways for dif

MODEMS

ferent modems. The modulated signal
requires a bandwidth (measured in
Hz). or range of frequencies. greater
than the rate of change (modulation)
of the carrier (the baud rate). A
300-baud modem needs at least 300
Hz. a 1200-baud modem needs at
least 1200 Hz. and a 9600-baud
modem needs at least 9600 Hz. But
the switched network only provides
3100 Hz of bandwidth. How can 9600
bits per second possibly squeeze
through? By recognizing that modula
tion can be far more complex than
simply switching between two fre
quencies to send Is and Os. For ex
ample. you can switch among 4
phases. or 8 phases. or even 16
phases of a carrier. If you use 16
phases (or states defined some other
way). you can organize input data into
groups of 4 bits and assign I phase
to each group. Now the carrier can
change state at 2400 baud while the
incoming data can be going 9600 bps.
and it fits.
Fitting. of course. is not quite
enough. since the demand for full 
duplex means that two modulated
carrier signals must fit. going in op
posite directions. Modems up to 2400
bps create full-duplex communica
tions the way Bell did originally, by
dividing the line into two separate
channels. The cost. though. is speed.
To squeeze two 1200-bps channels
into one line. Bell (and Vadic before
it) used a four-phase modulation sys
tem that requires 600 baud. V.22 bis
modems also use 600-baud channels
for 2400 bps. The 4800-bps modem
mentioned above actually sends data
in a band that overlaps the receive
band; interfering signals are sup-

Table 3: Baud rate arid rrumber of carrier states for commorr modem bit rates.
• V. 32 modulation includes redurrdanCIJ for error correction.
Bit Rate (bps)

300
1200
2400
4800
9600
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Baud Rate

300
600
600
1200
2400

Carrier States

2
4
16
16
32·

pressed by a technique known as
echo cancellation. Modems compati
ble with V 32 send and receive 9600
bps (at 2 400 baud) in the same band
at the same time. Again. echo cancel
lation rescues the received signal
from the interfering transmit signal.
Tuble 3 gives the baud rate and car
rier states for the standard modems
available today or expected soon. As
bit rates increase. so does complexi
ty, in geometric proportion. More car
rier states dictate more sophisticated
demodulators. At 2400 bps and
above. the modem requires an adap
tive equalizer to counteract effects of
poor-quality telephone lines. Echo
cancellation at 4800 and 9600 bps
nearly doubles the signal processing
requirements. A V 32 needs to per
form 2.4 million multiplications per
second; an IBM PC can produce
about 100.000 per second.
But as indicated by prices of com
puters and memory. increasing com
plexity has not deterred progress. Af
fordable prices follow in due time. Un
til two years ago. no one manufac
tured a single-chip AT&T 103 modem.
the simplest variety in general use.
Now several semiconductor com
panies offer them. By the end of 1984.
at least one single-chip 1200-bps
modem that is both AT&T 212- and
Vadic 3400-compatible will be avail
able in small quantities. along with
several implementations using two or
more chips. Some of the multichip
versions include the AT&T 103 and
dialing circuits. Several more single
ch ip versions should surface during
198 5 and 1986 from semiconductor
companies and modem manufac
turers.
In 198 5 modem manufacturers like
Racal-Vadic will visit upon the world
two- or three-chip versions of V.22 bis
for 2400-bps operation. using a com
mercial or custom signal processor
and custom VLSI (very-large-scale in
tegration). We will also unleash V.32.
but probably not inexpensive enough
for the casual personal computer
user. They will cost more than the per
sonal computer itself. but the invest
ment will be worth it for many profes
sionals.•

Gifford's
Multiuser Concurrent DOS:
The net that '1VOrksl
~

-

Gifford has the network solution. It's
simple, fast, secure, complete, and it
works. MUitiuser Concurrent DOS is
based on Digital Research's Concurrent
DOS, the only major microcomputer
operating system specifically
designed for networking.
Users can share disks and
printers transparently, and can
also take advantage of true rr 
ti user features like file and
record lockout. And Gifford
has added a bundle of featur
that makes Multiuser Conct
DOS easy to install and use.
get right to work.

Our net is ARCNET.~
Multiuser Concurrent
DOS utilizes Datapoint's
ARCNET, the most popu
lar network hardware in
the industry. It's reliable.
economical, and fa:
you can add users
without overload
ing the network.
You can net
work up to 255
single and multi
user systems. You
can connect single or
multiuser Gifford or CompuPro"
systems as well as IBM PC-XTs ~ Dual
processor Gifford and CompuPro
systems can run thousands of 8or16 bit
CP/Mor MP/Mapplications.PC-XTs
can run 16 bit CP/M and MP/M
programs as well as most popular
MS-DOS applications, such as
Lotus 1-2-3'."

Gifford adds to your
net worth.

reminder messages, message of the
day, automatic startup and shut
down procedures, and easily prepared
files for initializing terminals, printers,
and network nodes.
Gifford's Virtual Terminals'"
-

- -

- -

-

-

-

If you've gone through the ordeal of
typing as many as seven commands
just to get on and off a network,
Gifford has your number.
A single, menu
driven network
command
handles all your
network options.
~-"~~i~! Everything you~
l•
need is right in
front of you. The net
!ffect is simplicity- and sanity.
If you'd like to see how Gifford's
Multiuser Concurrent DOS can
:>Ive your networking problems, or
·. you'd like to know about Gifford's
~~~~&;.lll•iiiii!rr se1ection of multiuser systems and
software options, call (415) 895-0798.
Or write us at the address below.
We'll send you a free networking
:hure and give you the name of
the nearest dealer.

...

fl.11t!f111scr Conrnrrrm DOS ,·s u rradcmark

of Gifford

'::omp11rcr Sysrcms. Concurrcm DOS ,·s cJ rradcmurk of Dig1.10/
f? r.H'cJrc h, !11c. A RCNET i.~ cJ rrudt'nwrk of Dotd{'m·m
Corporutt;m . I BM PC-XT is u rc1:1"srcreJ rrudemurk of IBM
C11rp11ra f/.011. CompuPro is a rc)!1Srercd rradrmurk of
CompuPro Corporu 1io11. /,orus 1-2-3 is u trudl'lllcJrk of lorus
n,·i·1·/,1pmo11 Corp. Virnwl Tcnm.nul s isu rruJcmurk of
Gr/ford Comp111a Sysfl•1m.

ture gives you
immunity
from single
point failure.

Our enhancements of Concurrent
DOS make it possible to get more and
better work done in less time. Network
wide features include electronic mail,
event calendar, inter-terminal
communication, user time
accounting and usage report _ _.,.,6iid~ii&~8ii
generation, telecommunications ~
~lil._a.,ii1
user expandable HELP facility,
Circle 166 on inquiry card.

Gifford nets a big one:
Simplicity.

_1 _ _ - - ~ -- '. ... _ 

@!i!EEftslf!l
A subsidiary of lite/ corporation

2446 Verna court
San Leandro, CA 94577
!41SJ 895-0798

TELEX.· 704521

Houston. TX 1713! 680-1944

THE MULTIUSER eOMPAllY'"
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BYTE Review Comparison Cha rt
Menu driven
Built -In programming language
Command/Batch fi le processing
Custom screen generator
Password protection
Prevents duplicate entries
Data field masking
Lookup file capabilities
Maximum capacities
Files open concurrently

DATAEASE

Condor

dBASE II

Yes
No
Yes

No
No

No
Yes
Yes ( 1)
Yes

Yes
Yes
Yes
Yes
Yes

Data-entry forms per file
Records per file

No limit
No limit
65,535

f ields per record
Characters per record
Characters per field

255
8000
255

Active Index keys

255
Yes

Quick report generator
Complex report writer
Color capabilities
Uses IBM PC funct ion keys
Program file disk space needed
Random-access memory required
List price
Available formats
Format tested
Vers ion tested

Yes
Yes
Yes
590K (3)
192K
$595
Most 16-blt
PC-DOS
2.10

Yes
Yes
No
No
No
No

No
No
Yes ( 1)
Yes (1)

2
65,534
127
1024

65,535
32
1000
254

127

7
Yes
Yes
No
No

Yes
No

270K

96K
128K
$495
Most

(2)
No

128K
$650
Most
PC-DOS
2. 11

PC-DOS

240

NOTES: (1) Requires programming. (2) Very limited capabilities, requires programming. (3) Program flies may be located on more than
one disk.

DATAEASE
Demonstration Diskette
Check one: D IBM PC D WANG D DEC D Tl
D Check attached for $10. Send Information
package with demonstration .
D Send Information only.

Name : --------------~
Title:
Phone: - - - -- 
Company: _ _____________
Street: _______ _ _ _ _ _ __ _
City: _ _ _ State: _ _ _ Zip: _ _ __ _
Software Solutions, Inc., 30S Bic Drive
Milford, CT 06460 • 203-877-9268 • TeleK: 703972
For information call:

800-243-5123
Canada
logiquest. Inc., Montreal; 514-397-9631
Scandanavia
West Soft A/5, Alesund, Mo1way; (47) 71·41141

South Africa
Dataflex, Craig hill; 11724-6353

Free Storage!

A radical v'9= 3 offer in extra length
High Density Data Cartridges.
ll!I ® now offers you the perfect formula
high density storage capacity at 6400
for data storage with our new nine pack
and 10,000 ftpi. And finally, our three
configuration . And to make this an abso
separate shrink wrap packages will allow
you to maximize your department inven
lute value; with the rurchase of each
nine cartridges we'I include a durable
tory and provide fiexibility when working
with small quantities. This is. of course, a
and practical sto r age container. First
you'll have the finest high
limited offer, so call your
density cartridge that . - - . - - -...Dm. .llffllW!lll!llll~ nearest listed DEi distribu
money can buy. Second ,
tor today. When it comes
18
our extra length 5 fifty 5'
to Y
4 " technol ogy. . . 1&1
cartridges have 23% more
has the answers!

@ll· · ••~•m
10150 Sorrento Valley Road• San Diego, CA 92121-1699
Ell

and DE i ar e registered trademarks of Data Electronics, In c.

Authorized DEi Resale Locations:
EASTERN REGION: Acknowledge, Inc., M~ (617) 620-8843 • COMARK, IL (312) 941-2676 •Crown
Computer Products, NY (518) 438-0600 • EDP Supply, NH (603) 893-6118 • Eastern Data Products, NJ
(201) 225-7300 •Global Computer Supplies, NY (516) 485 -1000 • Manchester Equipment, NY
(516) 435-1199 • MISCO , NJ (201) 264-8200 •Nashua Plus, NH (603) 880-2323 • Paragram Sales, VA
(703) 356-0808 •Word Systems, Inc., VA (703) 620-0300
SOUTHWESTERN REGION: Bluebird Systems, CA (619) 438 -2220 •Challenge Computer, CA
(415) 785-1300 •Computer Media Products, CA (619) 565 -7802 •Computer Ribbons, CO (303) 295-0851
• Data Documents, CA (818) 965 -3323 • Data Equipment Supplies, CA (213) 923-9361 •
Emerald Systems, CA (619) 270-1994 • l.D.E.A ., CA (408) 745-1911 •International Memory Products, CA
(213) 450-0132 • Kalleen's Inc., CA (415) 459-5382 • L . H. & Associates, CA (213) 543-5068
SOUTHERN REGION: American Computer Supply, TX (214) 243-3232 •Automated Computer Systems, FL
(305) 594-3819 • Business Data Products, Inc., TX (512) 453-5129 • National Information
Products, Inc., TX (713) 956-2121 • Stannard Computer Systems, TX (214) 423 -7553 • Step Computer
Media, TX (512) 822-2376
NORTHWESTERN REGION: Indal-Davis, OK (918) 587 -2151 •Spencer Systems, KS (913) 268-5244 •
Western Paper Company, WA (206) 251-5300
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WRITING
COMMUNICATIONS
IN BASIC
BY BARRY

J.

ARNOW

Easy terminal emulation and file transfer
ALTHOUGH THERE ARE a consider
able number of off-the-shelf packages
to link microcomputers. as well as
many for linking microcomputers to
mainframe computers. even the most
user-friendly programs can be confus
ing if you lack the appropriate com
munications knowledge Experienced
programmers on both the microcom
puter and the mainframe sides often
lack fundamental information in dp.ta
communications. For this reason.
some of the buzzwords are defined
in the accompanying glossary.
The rather sophisticated configura
tion in figure I illustrates the use of
several sets of terminals linked via ter
minal controllers to a special front
end computer that handles the com
munications. These communications
links to the front-end processor can
be made through any number of
media. Though the future promises
such technological wonders as optical
fibers and laser data transmission.
most current links use ordinary tele
phone lines. either dedicated or
regular switched (dial-up lines). Essen
tially there are three possible
methods for modulating a signal over

a telephone line. Representing each
signal as a wave. you can either
change the frequency. modify the
amplitude. or perform a "phase shift:'
which -is a sudden jump to another
point on the wave.
The most widely used technique for
modulation is the frequency shifting
of Bell I 03 and compatible modems.
In this method. the originating station
uses frequencies of I 070 Hz and 2225
Hz for Os and Is. respectively. while
the answering station uses 20;2 5 Hz
for the Os and 2225 Hz for the Is.
The BASIC programming I discuss
here is for asynchronous. as opposed
to synchronous. communications. Var
iations in the asynchronous protocol.
such as 7- or 8-bit characters. parity
used. and the number of stop bits.
must be established for communica
tions to take place. (The problems

Barry J. Arriow (31 Marshall Dr.. Edison.
NJ 08817) is a professor of computer science
and does consulting in microcomputer train
ing and communications-software develop
ment. He has a B.A. from Temple Univer
sity. an M.S. from the University of Akron.
and a Ph.D. from Rutgers University.

associated with packaged software
generally occur in these variations.
The defaults might vary from package
to package. and the user might not
know how to supply the required
information .)
DUMB~TERMINAL EMULATION

Microcomputers can be used in com
munications because they can
emulate terminals. Once this emula
tion is established. you can easily ex
tend programs to transfer files and
perform uploading and downloading
with mainframes.
The logic for terminal emulation is
depicted in the flowchart in figure 2.
The host or front-end computer ex
pects to receive certain control char
acters in addition to the data charac
ters. The BASIC program in listing I.
which runs on an IBM Personal Com
puter (PC). illustrates a standard use
of such control characters. The ter
minal sends the character. which is
stored with an ASCII (American Stan
dard Code for Information Inter
change) code 19 in the variable
XOFF$. to the host or front-end com
(continued)
DECEMBER 1984 • BY T E
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TERMINAL

TERMINAL
CONTROLLER

HAYS
1200 - $475
MICROMODEM - $225
U.S. ROBOTICS
PASSWORD - $310
IBM PC - $320

COMPUTERS

TERMINAL

ALTOS
586-20 - $5895
586-40 - $7395
SANYO
550-1 - $699
555-2 - $1049

PRINTERS
C-ITOH
F10-$899
8510-$1175
DATASOUTH
DS180 - $1099
DS220 - $1459
DIABLO
620 - $725
630 - $1675
EPSON
FX80 - $439
FX100 - $659
NEC
3510 - $1215
3550 - $1519
OKIDATA
82 - $299
93 - $589
SILVER REED
400 - $269
770 - $839
TELE VIDEO
TPC II - $1729
1605 - $1699

.

TERMINAL

FRONT
ENO
PROCESSOR

TERMINAL

HOST
MAINFRAME I

SOFTWARE

LOTUS
SYMPHONY  $439
MICROPRO
Wordstar  $189
Wordstar Pro - $295
D Base II - $279
Friday  $175
Multiplan - $139
Supercal Ill - $200
TCS - $75
MBSI - $325

TERMINAL
CONTROLLER

123 - $295

TERMINAL

BACK
END
PROCESSOR

BOARDS
AST
Six Pac - $259
Combo + - $259
QUADRAM
Quadlink - $449
Ouadboard - $279

TERMINALS
TELEVIDEO
914 - $515
925 - $699
WYSE
50 - $495
75 - $565

TERMINAL

DATA
BASE

DISCOUNT COMPUTER
4655 N. ORACLE RD. #207
TUCSON, ARIZONA 85705
Prices Sub1ect To Change.
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Figure I: System configuration illustrating the use of more than one set of terminals

linked via terminal controllers to a frant-end computer handling communications.

WRITING IN BASIC

puter when the receiving buffer con
tains more than 2 2 5 characters. The
computer is expected to recognize
the XOFF$ and to stop transmitting
so that the terminal can catch up.
When the receiving buffer is empty.
the terminal tells the computer to
resume transmission by sending it an
XON$ or an ASCII code 17 . The host
or front-end computer may in turn
send these and other control charac
ters after every line of data. making
it necessary for the terminal to edit
incoming information.
At speeds of 1200 bps (bits per sec
ond) or less. it is unlikely that the
receiving buffer will ever have more
than 22 5 characters. If it does. how
ever. you can increase its 2 56-byte
default size when you activate
BASJCA on the IBM PC. Needless to

say. a tightly coded and efficient pro
gram is very important in terminal
emulation. It becomes even more
crucial when such programs are
enhanced to send. and receive files
since the f/O (input/output) performed
slows the programs considerably.
FILE TRANSFERS

The terminal-emulation program in
listing I reads the data being sent to
the host or front-end computer from
the keyboard and displays the incom
ing data on the screen. To send an
existing data file from a disk. you must
change the program statement that
reads the keyboard entry so it reads
the disk file instead. Similarly. to
receive a file from another computer.
the terminal program must write in
coming data to a disk file as well as

SEND DATA FILE

DUMB-TERMINAL EMULATION

READ
RECORD
TO SEND

GET
CHARACTER
FROM
KEYBOARD

to the screen. Essentially. all that
separates file-transfer programs from
terminal-emulation programs is
reading from or writing to a disk
rather than a keyboard or a screen.
However. some kind of coordination
is necessary between the sending and
the receiving programs. You may-in
fact. you should-include error
checking and error-handling routines
as part of the protocol. but they are
omitted from the listings here for the
sake of simplicity.
The flowcharts in figure 3 and the
corresponding BASIC programs for
the IBM PC in listings 2 and 3 detail
the minimum ingredients for a file
transfer. The sending program waits
for a prompt from the receiving pro
gram before transmitting a record.
!continued)

RECEIVE DATA FILE

SE N D
P ROMPT
TO MODEM

RE A D
RECOR D I N

IF CHARACTER
NOT NULL
THEN SEND TO
MODEM

GET ONE
CHARACTER
FROM RECEIVE
BUFFER

RECE IVE BUFFER

WRI TE
REL OJID
ON TO DI SK

YES

READ
CHARACTERS
IN COMM.
RECEIVE BUFFER

SENO
RECO RD
TO MODEM

REPLACE
UNWANTED
CHARACTERS
WITH SPACES

DI SP L AY
CH ARACTE RS

Figure 2: A flowcnart of tne logic for
terminal emulation. See code in listing I.

Figure 3: Flowcnarts detailing tne logic for sending and receiving files. respectively. See

listings 2 and 3.

·
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Listing I: The BASIC code needed to accomplish terminal emulation on an
IBM PC See figure 2 for the flowchart .
10 ON ERROR GOTO 200
20 CLS
30 WAITING=O
40 XON$=CHR$(17)
50 XOFF$ = CHR$(19)
60 OPEN "com1 :300,e,7" AS #1
70 B$ = INKEY$
80 IF B$< >"" THEN PRINT #1 ,B$ ;
90 IF EOF(1) THEN 70 : REM EOF(1) means receive buffer is empty
95 REM Check to see if receive buffer has more than 225 characters
100 IF LOC(1)>225 THEN WAITING= 1: PRINT #1 ,XOFF$;
110 A$ =1NPUT$(LOC(1 ). #1 )
115 REM Check incoming data for unwanted characters
120 FOR I = 1 TO LEN(A$)
130 D = ASC(MID$(A$,l,1))
140 IF (D = 17 ORD = 19 ORD = 127) THEN MID$(A$,l,1) = " "
150 NEXT I
160 PR INT A$;
170 IF .LOC(1)>0 THEN 70
180 IF WAITING THEN WAITING=O: PRINT #1 ,XON$;
190 GOTO 70
200 RESUME

The receiving program in turn sends
a prompt to the sending program
before it reads the incoming record
from the receiving buffer. The par
ticular prompt character used by
these programs is a "?". although a
better choice would be a control char
acter. such as XON$ (ASCII 17). Why?
In the unlikely possibility that a record
consisting of a single question mark
is transmitted through the modem in
half-duplex mode. the sending pro
gram would mistake the character's
echo as a prompt for the next record.
How do two programs actually
begin the file-transfer process? In the
examples in this article. the receiving
program waits for the sending pro
gram to transmit the string RUN. The
first piece of information sent is the
name of the file the receiving program
will use. After this "handshaking." the
actual file transfer begins.
(continued)

Yours For The Making!
Stunning animation that's fast, smooth,

and flicker free! ·

Until now only moviestudiosand ahandful of
programmers could make computer movies.
Now you can too! With easy to use TAKE 1,
you define animation shapes & movements,
"Shoot Scenes" frame-by-frame, add text at
any time, and the1 Jmbine the scenes to
make a complete movie. Perfect for
presentations & demos.

See Your Dealer...
or for direct orders enclose $59. 95 plus $3. 00 lor ship
ping & handling. Mastercard and Vi sa accepted.

616/957-3036

Take 1 requires an APPLE /lc, /le. II+ with 64K.

APPLE

tS

a reg1s1ered 1radcmar1'.

----~---~N
1001 Medical Park Dr. S.E.

190

BYTE • DECEMBER 1984

Grand Rapids, Ml ~9506 Phone 6161957-3036

Circle 40 on inquir y card.

credit

~=l~~~r~~;!

1•800•821•6349

~~t~~~~:~a~~ discounts!

or write: WINSLOW SALES 2120 116th N.E., Bellevue, WA 98005
0 Please send me: Translar 120 0 Serial Interface S328 Translar 130 0 Seria l Interface S448
0 Parallel Interface S378
0 Parallel Interlace S478
Plus $12 .00 shipping and handling for each printer (Add 8 .1% Sales Tax in Washington Slate)
Include my FREE OuickType: my Compuler is :
Operating System
Brand/Model
0 My check is enclosed for $ - - -- - -
0 Please charge my O VISA 0 MaslerCard OAmerican Express
Account Number _ _ _ _ __ __ _ __ _ _ _ _ _ _ Exp . Date _ __ _ __

With each printer
we'll include free
METALINK Ou ick
Type software on a
5X " floppy that
turns your com
puter keyboard into
an electronic typewriter. Supp lies
limited. so act now'

s~gnalur~ ---------------------------D Please send me more inlormation about Transtar prinlers

Name
Company Name
Street ------------~P1.!Su1 1e
City
state ----------~ IP _ _ _ _ __
---------~

Phone (in case there's a question about my order)(_ _ _)

•for a free copy of the manufacturer's warranty, write: Winslow Sales. 2120 11 6th N.E.. Belle vue. WA 98005

Circle 386 on inquiry card.
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Listing 2: The BASIC code required for an IBM PC to send a data file to the
host or front- end computer. The applicable flowchart is shown in figure 3.
10 ON ERROR GOTO 280
20 CLS
30 INPUT "TYPE FILENAME TO BE TRANSFERRED"; NM1$
40 INPUT "TYPE NAME AT DESTINATION COMPUTER (IF DIFFERENT)";NM2$
50 IF NM2$ =" " THEN NM2$ = NM1$
60 OPEN "com1:300,e,7 " AS #1
65 REM Transmit RUN command to receiving program
70 PRINT#1, " RUN"
80 A$= INPUT$(1 ,#1)
90 IF A$<>"?" THEN 80
100 REM Transmit the name. of the file to the receiving program
110 PRINT#1, CHR$(34) ;NM2$;CHR$(34)
120 REM Begin file-transmission phase
130 OPEN NM1$ FOR· INPUT AS #2
140 IF EOF(2) THEN 220
150 LINE INPUT #2,A$
160 SUM=SUM+1
' 170 V$ = INPUT$(1 ,#1)
180 IF V$< >"?"THEN 170
190 PRINT#1, A$
200 PRINT A$
210 GOTO 140
220 IF A$= " EOF" THcN SUM= SUM -1 : GOTO 260
230 V$ = INPUT$(1,#1)
240 IF V$< > " ?" THEN 230
250 PRINT #1 , "EOF"
260 PRINT: PRINT "TRANSFER COMPLETE . . . . . NUMBER OF RECORDS SENT
WAS " ; SUM
270 END
280 RESUME

Listing 3: The BASIC code necessary for an IBM PC to receive a data file
from the host or front-end computer. The flowchart for this code is provided in
figure 3.
10 ON ERROR GOTO 220
20 OPEN "com1 :300,e,7" AS #1
25 REM Wait for RUN command from sending program
30 PR INT "STANDING BY TO RECEIVE"
40 IF EOF(1) THEN 30
50 INPUT #1, A$
60 IF LEFT$(A$ ,3)< > " RUN " THEN 30
65 REM Get the name of the file from the sending program
70 PR INT #1 , "?"
80 INPUT #1, NM$
90 PRINT "THE FILE WILL BE SAVED UNDER THE NAME ";NM$
100 PRINT : PRINT "WAITING FOR DATA TRANSFER TO BEGIN" :PRINT
105 REM Begin file-receiving phase
110 OPEN NM$ FOR OUTPUT AS #2
120 PRINT#1, "?"
130 LINE INPUT #1, A$
140 IF A$= " EOF" THEN 190
150 SUM= SUM + 1
160 PRINT A$
170 PRINT #2,A$
180 GOTO 120
190 CLOSE #2
200 PRINT PRINT "THE NUMBER OF RECORDS RECEIVED WAS ";SUM
210 END
220 RESUME

You can command
almost any system
to wait for data
from the user.
UPLOADING AND DOWNLOADING
In the case of uploading and down
loading. the file transfers are between
microcomputers and mainframes
rather than two microcomputers. With
minor modifications. the send pro
gram in listing 2 can work as an
upload program. Although you must
expect some variations with different
systems. you can give virtually any
system a command to wait for data
from the user. For example. in CMS
(Conversational Monitor System). you
can issue an INPUT command from
within the editor. In UNIX. the com
mand is CAT > filename. In Super
Wylbur. the command COLLECT has
a similar effect. Once the mainframe
is in this wait state. you can upload a
file with the se1d program-without
the handshaking but with the appro
priate change in the prompt or turn
around character. At the completion
of the upload. the terminal-emulation
program lets you issue a command
that takes the mainframe out of the
"data-collection" state. Then the data
can be saved or processed.
The receive program in listing 3 can.
again with minor modifications. down
load files from a mainframe to a
microcomputer. First. the download
program issues a command (TYPE in
CMS. CAT filename in UNIX. and LIST
in Super Wylbur) to the mainframe to
list the file to be downloaded. Then
the program simply saves everything
that the mainframe sends by reading
the data in the receiving buffer and
writing it to the disk. You might want
to build blocks of data or records
before you write the data to the disk
in order to edit it before you copy it.
(Similarly. you can easily filter or
change records before you transmit
them with the upload program.)
Extending the term inal-emulation
program to transmit certain characters
(continued!
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MINI-SYSTEMS

D

Full IEEE 696/S100 Compatlblllty

HARDWARE OPTIONS

D
D
D
D
D
D
D
D
D
D
D
D
D
D
D

BMHz, 10 MHz, or 12 MHz
6B000/6B010 CPU
6B451 Memory Management
Hardw•e Floating Point
Multiple Port I ntelllgent 1/0
64K/12BK Static RAM (70 nsec)
256K/512K/1MB Dynamic RAM (150
nsec)
Graphlcs-Dlgltal Graphics
CAT-1600'
OMA Disk Interface
SMD Disk Interface
V4 " or Va" Tape Backup
5111" or B" Floppy Disk Drives
5MB-474MB Hard Disk Drives
7/10/20 Slot Back Plane
20 or 30A Power Supply
Desk Top or Rack Mount Encl.

SOFTWARE OPTIONS

D
D

0
D
D
D

6BKFORTH 1 Systems Language
CP/M-6BK 20/S with C, &BK-BASIC',
68KFORTH1, FORTRAN n, EMBO
Emulator, Whitesmiths' C, PASCAL
IDRIS 3 O/S with C, PASCAL,
FORTRAN 77, &BK-BASIC', CIS
COBOL1, INFORMIX 5 Relational
DBMS
UNIX• SYS V O/S with C, PASCAL,
FORTRAN 77, BASIC, RM COBOL',
ADA', INFORMIX 5, Relational DBMS
VED &BK Screen Editor
Motorola's MACSBUG and FFP
Package

Trademark 1ERG, 2 Dlgllal Research,
"Whltesmllhs, •Micro Focus, 5RDS,
Inc., 'Bell Labs, 'Ryan Mcfartand,
'U.S. DoO, 'Dlgltal Graphic Systems

30 Day Delivery - OEM Discounts

since 1974

Empirical Research Group, Inc.
P.O. Box 1176
Milton, WA 98354
(206) 872-7665
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GLOSSARY
OF
COMMUNICATIONS TERMS
ASYNCHRONOUS COMMUNICATION: each
character transmitted is preceded by
a special "start" bit and followed by
one (or possibly two) "stop" bits: each
time a character is pressed at the ter
minal keyboard. it is transmitted
through the communications line.

HOST COMPUTER: the microcomputer
or mainframe with which you want to
communicate: the host is usually the
controlling member of the communi
cating pair-you send to it. you receive
from it. and you emulate a terminal
connected to it.

DATA RATE: the rate at which signals can
be transmitted.

LINE DISCIPLINE: the control of data
movement across the communications
line.

FRONT-END PROCESSOR: a special com
munications computer linked directly
to a host mainframe.
FULL-DUPLEX COMMUNICATION: the use
of two different sets of frequencies by
the originating and answering stations.
enabling communications to take place
in both directions at the same time.

units that
transmit a character without echoing
it back to the sender: the echoing is
done by the receiving station.
FULL-DUPLEX

MODEM:

HALF-DUPLEX COMMUNICATION : enables
communications in only one direction
at a time.
HALF-DUPLEX MODEM: the modem
echoes back every character it trans
mits: doubling of characters may be
seen when both the modem and the
receiving station echo back the char
acters.
HANDSHAKING: the establishment of
the communications link.

and to test for responses by the main
frame is also the basis for automatic
log-on programs. Masking out ac
count numbers and passwords and
saving the programs in a protected
form can also help provide a small
measure of system security. which
continues to be a major concern for
individuals and corporations alike.
SUMMARY

Communications between microcom
puters or between microcomputers

MODEM: a device necessary to convert
the Is and Os of computers to different
signals that can be transmitted over
phone lines.
MODULATION: changing signals to
distinguish between Is and Os.
PROTOCOL: agreed-upon rules and con
trols followed by the software to
establish and maintain communica
tions: protocol consists of handshaking
and line discipline.
SYNCHRONOUS COMMUNICATION: an en
tire block of data (such as a full screen)
is transmitted at one time: the data is
usually preceded by several "syn
chronization" bytes and a special STX
(start-of-text) byte and is usually
followed by a special ETX (end-of
text) byte: fewer overhead or nondata
bits are transmitted with synchronous
than with asynchronous communica
tions. so the line is used much more
efficiently.

and mainframes is a relatively simple
project as long as you have a certain
level of communications know-how.
Listings I. 2. and 3 provide short
BASIC routines to accomplish ter
minal emulation. file sending. and file
receiving, respectively. Understanding
the terminology in various manuals
can also be a great help. With the ini
tial basics under your belt. you should
be able to make that first sta'o at com
munications- " Watson. come here. I
want you: · •

CALL TOLL FREE 1-800-251-1212
TENNESSEE RESIDENTS 1-800-342-8398
NASHVILLE RESIDENTS 615-366-3900
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This merchandise is available onlv bv mail

503300CMT
514935CMT
503292CMT
106849CMT
503607CMT
106534CMT
503334CMT
108274CMT
503342CMT
0001DKUW
100100KUW
SPC1KUW
512046CMT
508234CMT
515429CMT
507434CMT

Money Pak (Volume 1 and 21 by Eagle
Money Decision (volume 1) by Eagle
Money Decision (volume 21 by Eagle
Tax Preparer by Ho wa rd Software
Dollars and Sense by Monogram
Milestone by Digital Marketing
Ouickcode by Fo x and Geller
Supercalc II by Sorcim Corporation
dGraph by Fox and Geller
dBase II by Ashton Tate
EasyWriter by IUS
PC Tutor by Comprehensive Software
Koala Pad Touch Tablet by Koala
PC Mouse by Mouse Systems
Advanced 0. B. Master by Stoneware
Leoal Office Manaoer bv Aoolied Software

$229.83
$129 .83
$129.83
$169.83
$99.84
$229 .87
$158.83
$229 87
$189 .73
$379 .82
$139.87
$49.87
$89 .93
$199.87
$379.87
$139.87

524926CMT
105338CMT
109488CMT
109496CMT
109470CMT

Professor Dos by Individual Software
In st ructor by Individual Software
Managing your Business with Multiplan
Managing your Business with Visicalc
Managing your Business with Lotus 1. 2. 3

106088CMT
106062CMT
106997CMT
523837CMT
523852CMT
503201CMT

B· 1 Nuclear Bomber by Ava lon Hill Game Company
Andromeda Conquest by Ava lon Hi ll Game Company
Ouotrix by lnfost
PacMan by Atari
Donkey King by Atari
Serpentine by Broderbund

5218 15CM T
105098CMT
CTFIBMKUW
530543CMT
530527CMT
530519CMT
530535CM T
509182CM T
106542CMT
106971CMT
105627CMT
510016CMT
524306CMT
524314CMT
524363CMT
524348CMT

Home Accountant by Contin en tial
First Class Mail by Continential
Typeface s by Alpha Software
Win Wallstreet: Complete System by Summa
Win Wallstreet: Forecast by Summa
Win Wallstreet: Data Manager by Summa
Win Wa llstreet: Accountant by Summa
CPM/86 IPC/X TI by Digital Research
Market Analyzer by Dow Jones
T.l.M by Innovative Software
lnfostar by MicroPro
Data Capture by Southeastern Software
Checkbook Register by Software Publishing
Business Inventory by Software Publishing
Home Inventory by Software Publishing
General Ledger by Software Publishing

S99.87
$ 79 .87
$74.87
$ 369.87
$139 .87
$115 .93
$199.87
$39 .87
$229.87
$259.87
$244.89
$89.93
$1 5.87
$15.87
$1 5 . 87
$15.87

EDUCATIONAL AND TRAINING PACKAGES FOR IBM

$ 39.00
$29.93
$44.87
$44.87
$44.87

503 219CMT
523886CMT
5 29685CMT
503243CMT
503284CMT

Munaging your Business with Supercalc
Wordsta r Training
Training Base II by ATI
PC Pa l Version 1. 1 by Comprehensive
Spellicopter by Designware

$44.87
$44.87
$49.95
$39.87
$27.83

ENTERTAINMENT PACKAGES FOR IBM

$13 .87
$15.87
$24 .87
$19.87
$19.87
$19.93

106880CMT
106864CMT
106229CMT
522144CMT
504027CMT

$34.87
$34.87
$18.93
$19.87
$6.97

Deadline by lnfocom
Suspended by lnfocom
Apple Panic by Broderbund
Cyborg by Sentnent Software
Gorgon II by Sirius

509356CMT
509620CMT
509638CMT
509653CMT
107 631 CMT
503 714CMT
503722CMT
503730CMT
107672CMT
107680CMT
512558CMT
521849CMT
105155CMT
501775CMT
512087CMT

BUSINESS PACKAGES FOR APPLE
$229.83
530501CMT Win on Wall Street: Complete System by Summa
Money Pac !Money Decisions Volume 1 and 21 By Eagle
$95.83
530485CMT Win on Wall Street: Forecaster by Summa
Personal Investor by PBL
$249.87
530477CMT Win on Wall Street: Data Manager by Summa
Accounts Receivable by BPI
$249.87
530493CMT Trader's Accountant by Summa
Payroll by BPI
$99.83
508317CMT Beagle Basic by Beagle Brothers
Ta x Preparer by Howard Softwa re
$99 .84
513275CMT Flex Test by Beagle Brothe rs
Dolla rs and Sense by Monogram
$219 .87
508846CMT Alpha Plot by Beagle Brothers
Wordstar/CPM by MicroPro
5 1331 7CMT Pronto Dos by Beagle Brothers
$ 1 79 .8 3
Friday by Aston Tate
513234CMT Dos Boss by Beagle Brothers
$ 79.83
Flashcalc lllE and llCI by Visicorp
$179.87
513259CMT Frame Up by Beagle Brothers
Milestone by Digital Marketing
EDUCATIONAL PACKAGES FOR APPLE
$21.97
50 17 83CM T Word Master by OLM
Spellicopter by Designware
$23 .87
512954CMT Toddler's Tutor by Silicon Valley
Alien Counter/Face Flash by Mi lliken
Jar Game/Chaos by Milliken
$23 .87
513309CMT Double Cake by Beagle Brothers
Golf Classic/Batling Bug by Milliken
513101 CMT Meet the Presidents by Versa
$ 23.87
Preschool 10 Builder by (POil
$17.83
501809CMT Fraction Factory by Springboard
$17.83
515049CMT Juggles Rainbow by Learning Company
Memory Builder Concent ration by (POil
$17.83
5 15056CMT Bumble Game by Learning Company
Reading Comp: What's Different by IPDll
$17 .83
515064CMT Bumble Plot by Learning Company
Quantitative Comparisons by !POil
$64 .87
515072CMT Gertrude's Secrets by Learning Company
Step by Step I by IPDll
515080CMT Gertrude's Puzzles by Learning Company
$6 4 .87
Step by Step 11 by IPDll
$53.87
515098CMT Rocky·s Boots by Learning Company
Computer Preparation for the SAT by HBJ
522102CMT Moptown Parade by Learning Company
$23.87
Demolition Division by OLM
515106CMT Magic Spell by The Learning Company
$23.87
Dragon Mix by OLM
$23
.87
504209CM T Sticky Bear Numbers by Weekly Reade r/Xerox
Word Radar by OLM
$23.87
504217CMT Sticky Bear ABC by Week Read/Xerox
Verb Viper by OLM

524850CMT
523811 CMT
514175CMT
523829CMT
522029CMT
106245CMT
106179CMT
50B655CMT
508648CMT
500132CMT
51 2988CMT
500215CMT
532 51 5CMT
512780CMT
512798CMT
501 91 6CMT
106070CMT
106161 CMT
106203CMT
106187CMT
508887CMT
106153CMT
508952CMT
508960CMT
508978CMT
509083CMT

Donkey Kong by Atari
Centipede by Ata ri
PacMan by Atari
Defender by Atari
Serpentine by Broderbund
Sea Fo x by Broderbund
App le Panic by Broderbund
Chival ry by Weekly Reader/Xerox
Fat City by Weekly Reader/Xerox
Monster Mash by Datamost
Wizprint by Sir-Tech
Star Maze by Sir -Tech
Pooyan by Datasoft
Sammy Lightfoot by Sierra on Line
Apple Cider by Sierra on Line
Lunar Leeper by Sierra on Line
And romeda Conquest by Avalon Hill
Alien Rain by Broderbund
David's Midnight Magic by Broderbund
Arcade Machine by Broderbund
Gumball by Broderbund
AE by Broderbund
Fender Bender by California Pacific
Brainteaser Boulevard by California Pacific
Ultima/Akalabeth by California Pacific
Micropainter by Datasoft

520635CMT
107615CMT
106096CMT
106146CMT
106831CMT
521179CMT
105734CMT
508309CMT
537498CMT
106534CMT

ENTERTAINMENT PACKAGES FOR APPLE
$19.87
509208CMT Swashbuckler by Datamost
$ 19 .87
509265CMT Aztec by Datamost
$19.87
106559CMT Snake Attack by Datamost
$19 .87
524942CM T Suspended by lnfocom
$18 .93
503565CMT Dino Eggs by Micro Lab
$18.93
503599CMT Death in the Caribbean by Micro Lab
107219CMT Miner 2049er by Micro Lab
$18.93
$29 .97
524058CMT Ch<ss by Odesta
$ 25.83
503631 CMT Checkers by Odes ta
$17.93
107482CMT Frogger by Sierra
$14 .97
509794CMT Dark Crystal by Sierr a On Line
509802CMT Mr . Cool by Sierra On Line
$21 .83
$19.93
107524CMT Jawbrea~erby Sierra On Line
107 599CMT Ulysses and The Golden Fleece by Sierra on Line
$ 21.93
$20.93
524173CMT Cyborg by Sentient Software
$19.83
503896CMT Congo by Sentient Software
$13.97
503904CMT Goldrush by Sentient Software
$17.83
509950CM T Jellyfish by Sirius Software
$ 24.87
503920CMT Freefall by Sirius Software
$39.97
503953CMT Plasmania by Sirius Software
509976CMT Gruds in Space by Sirius Software
$19.93
$23 .87
108175CMT Repton by Sirius Software
$15.87
108191 CMT Space Eggs by Sirius Softwa. e
$15 .87
515445CMT Shamus by Synapse Software
$ 24 .87
515452CMT Picnic Paranoia by Synapse Software
$23.82

$369.87
$149 .87
$114.87
$197 .83
$21.87
$17.87
$23 .97
$17.87
$14.87
$ 17 .87
$23 87
$18 . 93
$ 21.83
$25.87
$19.87
$19 .87
$25.87
$25.87
$ 28 .93
$28.93
$33.87
$25.87
$23.87
$25 .8 7
$ 25.87
$21.83
$24.83
$15.87
$33.87
$24.83
$ 24.87
$ 23 .97
$48 .97
$29.87
$23.87
$25 .93
$19.93
$19.93
$23.97
$19.87
$15.87
$15 . 87
$7.97
$7.97
$8.93
$8.93
$8.93
$21 .93
$18.93
$18 .93

HARDWARE

103853CMT
533851 CMT
508101 CMT
522425CMT
104125CMT
104109CMT
508184CMT
104257CMT
MWlOODPD

Amdek Color Ill Monitor
Color Ill RGB Adaptor
Amdek Color I Plus
Plantronics Color Plus Colorboard Plus Composite
Epson HX20 I 1 6KI Computer
Epson Micro Cassette Drive
CDC 320KB Disk Drive
STB Ramprint IBM
_!'rinter for Timex TS 1000 Computer

$299 .87
$34.83
$269.87
$399.87
$489.93
$99.83
$179 .87
$24 .87
$12.9 7

RAM48DPD
DM1403DPD
VP6801DPD
AT88DDADPD
AT88S1 PDDPD
RFD40S1 DPD
RFD44S1DPD
1016DPD
COLOR 1 DPD

Axion 48K Memory Module for Atari 1400
Data 20 Word Manager for Commodore 64
Panasonic A -4 Type Digital Plotter
Percom Doubler For AT88 (Atari 400/800
Percom Doubler Density Drive w l parallel port
Percom Single Disk Drive 1180•.1 I Atari 400/8001
Percom 2-Headed Single Disk 1360KI !Atari 400/8001
Time x 16K RAM Module ITS1000 & TS15001
Amdek 13" Color Monitor

$99 .97
$ 53 .97
$999.97
$99 .97
$299.97
$329.97
$389.97
$4.97
$199 .97

Points To Remember:

While Supplies Last
Prices subject to change without notice.
Circle 8 5 on inquiry card.

Prices do not incl ud e shipping , handling or appl icable sales taxes.
P.O. Box 251 30 Nashville, Tennessee 37202
IJ[Cl::Ml:ll:.I< I <J84 • l:l Y f I:.
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All MAIL: Colvoy.Laf'ointe, Inc. 12060 SW Garden Place,. ~ OR 97223
TOLL FREE (800) 547·1289
CASH--n-CARRV COMPUTER STORES, INC.--SAN FRANCISCO, PORTlAND, SEATTLE--5EE BELOW

HARDWARE for your APPLE

~

APPLE lie
CALL
APPLE MACINTOSH
CALL
APPLE lle,STARTERSYSTfM BY APPLE CALL
UMITlD Wi\RRAllT't 5 100%Parts & L.alxlr br 90days by u;

DISK DRIVES
UST
•CENTRALPT.. F1ler,1Allrty

OUR
PRICE

PR~ E

&Ap~eDOS

$ 10 $

15

Cl114 Dual Dnves. ~ Heighlfllal pack
(like Apple Duodisk' "I
NEW$ 589 $ 425
Cl30Controller (DOS & PtoDOS)
NEW$ 89 $ 65

rtA't!l . All~ll(D

- --MICRO-SCI

.. Orne $ 345$ 199
A1 Controller Card
$ 100 $ 79

Elite I. 163K, 40Track
Elite 1, 31611, 80 Track
Elite 3. 652K, 160 Track
EliteController

n

RAM

$
$
$
$

379
649
849
145

$ 239
$ 389
$ 499
$ 89

199
179
100
249
425
599

$ 99
$ 39
$ 69
$ 139
$ 229
$ 329
Call

EXPANSION

.COmX,80c~ .

+64KRAM,lor lie. 1Yr.'My
•
RAM Card. 1Yr. 'Ill//. (II+) 1611
1611
•Miaosolt, RAM Card (II+)
• T~an/Satum RAM Card (II+)
31K
RAM Card (II+)
64K
RAM Card (II+)
118K
Solt ware

$
$
$
$
$
$

VIDEO CARDS
.COmX. 80rol. +64K RAM(lle) 1yr. wty
•Videx, VideoTerm 80col. (+ore)
UllraTerm (+ore)
•
Solt Video Switch (II+)
Enhancer II (II+)
FuncbonStrip(ll+)

$
$
$
$
$

199 $ 99
279 $ 175
379 $ 229
35$ 22
149 $ 95
$ 39 $ 25

WeHeve Full VidexUna Call.

Upto35%off.

**SALE

APPLE HARDWARE
OUR
PRICE
$ 99
$ 159
$

12

APPLE SOFTWARE ,

Manl'lo. MainBJ!!'~ (l3QCombo $ 399 $ 199
- - (l3Q
$ 195 $ 115
~(l3Q
~l'oi<111WEr&~Combo

$ 195 $ 115
$ 399 $ 199

MISCELLANEOUS

SURGE PROTECTORS
Q"1il, D.mrld
~
~by

~

s
s
s

s

50 $

29
f,() $ 35
!l'.l $ 52
BO$

46

$ 38
!l'.l $ 57
140 $ 89
~
R!act1
$ 98 $ 63
Kons"'81D<\PC Saver'"lineCord w,~ner $ 50 $ 39
NetworX. 'IY!retree, 4outlet,wAilter-surge $ 70 $ 32
E.PO. Llmln
line

I

s
s

f,()

I 315 $ 275

I 195 S 149
I 115 S 219

Ll Y l I:: • Dl::CEMLlrn

191~ ,I

35
150
140
100
495
315

l ~~ l

~~d~el~~ ~ll~l;ily)

~~

l I

foryour

:~ ~~i?

MODEMS

NEW!
* CONROY·LAPOINTI'" DISKETTES

We guarantee these top quality products with the Co111'oy
lal'llinte name. 5 YEAR LIMITED WARRANTY.
IO ea. SS/SO. 35Track (Apple,ete)
IOOea, SSISD, 35 Track (App~. etc)
lOOOea. SS/SD, 35Track (App~. etc.)
10ea,OS1D0, 40Track (IBM. H/Pl
lOOea, DSIDD. 40 Track (IBM. HIP)
lOOOea. DSIDD, 40Track (IBM. HIP)
IOea,DSIDD, 40Track (IBM-PC Pt~formatted) NEW
IOOea, DS1DD, 40Track (IBM-PC Pt~formatted) NEW
I 000 ea OS/DD, 40Track (IBM-PC Pte-formatted) NEW

CDC. IOOea SSIDD, 40T (Ap~e. IBM)
IOea SSIDD. 401 (Apple, IBM)
100eaDS/OD,40f(IBM,H/P)
IOea OSIDD. 401 (IBM, HIP)
DYSAN, 10 ea SSIDD (Apple, etc.)
IOea DS1DD 48TOBM,H1P,cto)
MAXELL lOeach, MD!, SS/DD
!Oeach, MDZ DSIDD
VERBA TIM, IO each, MD515-0l. SS/OD
lOeach, M03~ DSIDD

$
$
$
$
$
$
$
$
$
$

LIST
PRICE
550
55
750
75
40
69
55
75
49
84

$ 14
$ 120
$ 999
S 17
$ 140
$1190
$ 25
$ 210
$1695

OUR
PRICE
$ 195
$ 21
$ 295
$ 32
$ 27
$ 35
$ 19
$ 26
$ 27
$ 32

GEN ERIK"' DISKETIE-...=,=.cS~=...--..
AS LOW AS $1
,:~~~K
W/J.-_
no llbdl. IOI> llUlil)'.

GUAAANTE'
OH GEMERIK"S

lOOea., SS1SD, 35 Track (Ap~e. Atari)
lOOOea., SS/SD, 35 Track (Ap~e, Atarij
IOOea., DSIDD, 48TPI (IBM, HIP)
IOOOea.. OS/DD, 48TPI (IBM, HIP)

196

$
$
$
$
$
$

DISKETTES

**

LIST
PRICE
lnnpMOo,Buffed!oa1dflrCl'appler+$ 175
8'JifbedCl'appler+ 161 $ 139
(expand to 64K)
Chip Se1, 16K (1ea, 4164) $ 18

BUSINESS & TRAINING

LIST
OUR
$ 25
PRICE PRICE
$ 95
$ 99 •AlS/SiliconValloy,WordHandler
$ 60 $ 39
$ 73
Lisi Handler
$ 50 $ 33
$ 359 •
HandlerPak.(Word.LislSpell)
$ 130 $ 85
$ 239 •AppliedSoltTech.. Versaform
$ 389$ 249
Kensington, System Saver fan
S 90 S 65 Arktronics, Jane w/Mouse 01+ or lie) $ 295 $ 195
Koylronic, KB100Keyboard (II+)
$ 298 $ 219
Jane w/o Mouse (lie)
$ 179 $ 119
Koala, Touch Tablet w/Micro Illustrator $ 115 $ 85
Art1ci, Magic Window II
$ 150 $ 99
Kraft, Joyst<k (Ap II Al+)
$ 65 $ 49 •A1hton-Tate,dBase 11(ReqCP/ M80) $ 495 S 269
Friday (Requiies CP/M 80)
$ 295 $ 199
M&R.
BPI, Job Cost
NEW$ 595 $ 375
•Microsolt, 180 Soltcard (+ore)
$ 345 $ 235
AR.AP.PR or INV.each
$ 395 $ 249
180 Sottcard Ptemium(lle) $ 395 $ 275 •Broderbund,Bank St Speller
•
$ 70 $ 45
•Orange Micro, Grappler Plus (e or+)$ 149 $ 119 •
BankS. Writer(specily 11+,e,c) $ 70 S 45
16K Buffer BoardlorGrapplerPlus $ 175 $ 119 Continental, GLAR.AP or PR, each
$ 150 $ 165
Butlered Grappler Plus, 16K
$ 139 $ 179 •
Home Accoun\an\
$ 75 $ 49
Paymar. Lower Case Chip, Rev. 7(II+ I $ 50 S 19
CD
EX.for
'ffi
M:alc,
Mu~plan,
Ap~e
lie.each
$ f,() $ 40
•PCP!, Apphcard, 141eatures
6Mhz $ 375 $ 275
RH Electronics, Super Fan II
$ 75 $ 59
Dow Jones.~:;~~ ~~~~~~r
i~ u~
$ 599 $ 399
•Titan/Saturn, Accelerator II
Market Microscope
$ 349 $ 219
Tran1end/SSM. AIDll, Serial/Para 1/f $ 115 $ 169 Fox&Geller,Quickcode ordGraph,ea. $ 195 $ 195
TG Products, Game Paddles (II+)
$ 40 S 29
dUtility (\or dBase Ill
$ 99 $ 65
Joystick (II+)
$ 45 $ 29
Hayden, Pie Writer ~ers . 2.11
$ 150 $ 89
Tracball
$ 40 $ · 26 •Howard Solt, Tax Preparer, 1984
$ 150 $ 185
Videx. PSIO l/F Card
$ 219 S 145 Human Ed&e. Sales Edge or Mwgement $ 250 $ 165
Knoware. Knoware
NEW$ 95 $ 64
Living Videotext, Think Tank
NEW$ 150 $ 99
UK. Letter Perlect w/Mail Merge
$ 150 $ 99
Micro Pro, (all require 18C>CP/MCard)
• \\l>rdSlar .. w/Ap~icard &C!!'MSP£CIAL$ 495 $ 295
• \\l>rdSlar Pto\essional. 4Pak
SP£CIAL $ 695 $ 355
• YbdSlar'"+ Training Manual
$ 495 $ 239
• SpelStar••or MailMe!ge''. each SP£CIAL $ 250 $ 129
• nluSlar w/Aool1card &CP/M SPECIAL$ 495 $ 295
Microooft. Multi-~an ~pple DOS or CP/MI $ 195 $ 129
Bluechip, Millionaire
$ 60 $ 39
•Osbome/ComX, (Disk and Book)(Stat. Bus. &Math)
CentralPointSoltware, MACTools $ 40 $ 30
Some Common Basic Ptograms(75ea.) $ 100 $ 49
Conti""'1tal Soflwae. Home Acrountant $ 100 $ 65
Practical Basic Programs(40ea I
$ 100 $ 49
Human Edge, Sales Edge
$ 250 $ 159
PNchlree, Requires CP /M & MBasic. 64K
$ 15 $ 21
Kensington, Swivel
Series
40GL
&AR
&AP,
all
3
$
395 $ 239
Staiter Pak
$ 90 $ 64
•Quark, Word Jug~er &Lexicheck Ole)
$ 189 $ 129
Surge Protector
$ 50 $ 39 Sensible, Sen. Speller°' Bookends. ea. $ 125 $ 79
Microsoft. Multiplan
$ 195 $ 129 Sietra/On-Line, ScreeriW1rter Pio, 1Pak $ 100 $ 135
Chait
$ 115 $ 94
Screenwriter II
$ 130 $ 89
Word or File, each
$ 195 $ 129
The Dictionary NEW$ 100 $ 69
BASIC
$ 150 $ 99
Gen. Manager 11 NEW$ 130 $ 155
BASIC Interpreter
$ 150 $ 99
Homeward
$ 50 $ 45
NEW$ 35 $ 25
Penguin. Transylvania
Software Arts, TK!Solver ~°' lie or lie) $ 299 $ 199
Graphics Magician
$ 50 $ 35 Software Publishing. (specity + or e)
Scarbo<0ugh/Li1htning.Mastertype $ 35 $ 19
PFS:File, PFS:Graph, PFS:Repor\each $ 125 $ 79
$ 125 $ 79
Software Publishing. PFS: File
PfS:Write Ole) $ 115 $ 79
PFS: Report
$ 115 $ 79 Sloneware. DB Master Version 4.0
$ 350 $ 225
PFS: file & Report $ 195 $ 125
DB Utiity Pak I or II
$ 119 $ 82
T /Maker, Clickart
$ 50 $ 32 VosiCOIJ>, full Line In Stock
Call
Videx, Macalendar
$ 89 $ 49
funPak
$ 39 $ 22

ASTAR,RFModulator,touseTV
•CCS, Se<ial lnteriace 7711 (Set BAUD)
.CPS~de.Wild Card 2(copier,+0< e)
Chalkboard, Power Pad (Requires Kill
Digital Ros., CP/M Gold Card (w/64K)
Expand 64K Gold Card to 191K

~:'

Rana

SOFTWARE for your APPLE

MISCELLANEOUS

$ 415
$ 4150
$ 616
$6160

$ 85
$ 750
$ 120
$ 995

~~SSORIES Plli~l p~~c'l

ANCHOR. ~gnalman Mark XII
$
HAYES, IBM-PC Smartmodem 1100B
$
IBM·PC Smartcom 11 Soltware $
Micromodem lie w/Smaitcom $
Micromodem lOO(S·lOObus) $
Sack Chronograph (RS-131)
$
SackSmartmodem 300'.RS-131) $
Smartmodem 1100 (RS-131)
$
IBM-PC to Modem Cable
$
KENSINGTON, Modem 1100
NEW$
NDVATIDN, 1031111 Smarr Cat
$
ACCESS 1·2·3 (1100B+Crosstalk XVII $
AppleCat II 300BAUD
$
111 Apple Cat. 1100BAUD
$
Cat
$
J.Cat
$
112Auto Cat
$
QUADRAM,
"'admodem, Internal IBM
NEW$
Quadmodem. standalone
NEW$

399
599
149
319
399
249
189
699
39
595
595
595
389

715

189
149
695

$
$
$
$
$
$
$
$
$
$
$
$
$

269
409
99
239
275
189
225
489
29
385
415
369
249
S 559
$ 139
$ 104
$ 579

595 $ 425
695 $ 495

MONITORS ~~ESSORIES
AMDEK, Color Series
NEW
~or 300Comp/ Audio
$ 349
~or 500Comp/VCR/RGB/ Audio
$ 515
~or 600Hi Res, RGB /Audio
$ 649
~or 700 Ultra Hi Res, RGB
$ 749
11"Green, H300G
$ 179
11" Amber, #30M
$ 199
12" Amber, #3IOA lor IBM-PC
$ 130
13", ~or IV. RGB. 710Hx400\ 1,(IBMI $ 795
•
•PRINCETON. RGB Hi Res. HX-11
$ 795
RGBHiRes,SR-11
$ 799
ScanlloublerlorSR·l2
$ 149
*
Amber.MAX ·l 1~0<Mono8oard) $ 149
•QUADRAM. Quadchrome 11" RG8Col0< $ 695
•
Quadscreen 17" 968x511w/cable $1995

•ZENITH,
~~g;,~h~~~:'.· ln';;~~
11"Green, l'IM123
11" Amber, l'IM114
11"Color, IVM135

$ 259
$ 395
$ 495
$ 595
$ 119
$ 149
$ 159
$ 685
$ 499
$ 599
$ 179
$ 199
$ 495
$1595

:m ~~~ : 1~

$ 100 $ 89
$ 100 $ 139
$ 599 $ 469

UTILITY & SYSTEM
s

Beagle, GPLE or Alpha ~Ot each
35 $ 27
Ap. Mechanic, Disquick or PlontoDOS,ea. I 30 $ 19
DoubleTakeorUlilityC1ty,each
$ 30 $ 19
Typelaces, Tip Di k H 1or DOS Boss.each $ 10 $ 15
$ 10 $ 15
CentralPoint,F11er,DOSl3&Llil
Copylll'lus(brtcopier)
$ 40$ 30
•
~.Graphics Dump
$ 15 $
9
NEW$ 60 $ 40
Funk Software. Sideways
Hayos, Termin~ PtDiltt Smartmodem)
$ 100 $ 65
•lnsofl. GraFORTH II by Pau Lutus
$ 90 $ 65
Microsoft, ALD.S.
$ 115 $ 85
Fortran 80
$ 195 $ 129
COMPLETE MICROSOFT LINE IN STOCK
Penguin, Complete Graphics System II $ 80 $ 54
Graphics Magician
$ 60 $ 41
Phoenix. loom Gralix
$ 40 $ 34
¥';•lily, Bag ol Tricks
$ 40 $ 29
u:~~·~~.g~SCll Express- The Pro
~ lj6
:~
Utilico, Essential Data Duplicator Ill
$ 80 $ 49

f

HDME & EDUCATIONAL
Alai, Centipede, PacMan or Donkey K.ea $ 35 $ 28
Jun~e Hunt
NEW!$ 35 $ 28
Barron1, Study Program lor SAT
$ 90 $ 60
Beagle Bros., Beag~ Bag
$ 30 $ 19
Bluechip, Millionaire
$ 60 $ 32
~PrintShop
NEW$ 50
34
~alo:le~nner,...:h $ 35 $
Zl
Arcade Machine
$ 60 $ 40
Ap~e Panic
$ 30 $ 20
CBS. large lnvento1y)
35%oll lisl
.coot!nent.al. Home Accountant
75 $ 49
D.uootl. Aztec or laxxon, each
40 S 27
OlMdlon, Speed Reader II
70 $ 45
Word Attack! or Math BlastO'' ea.
50 $ 32
Edu·W-ll.argelnvento1y)
40%olflisl
Harcourt, Computer Prep lor SAT
$ 80 $ 49
Hayden, Sargon Ill (Chess)
$ 50 $ 34
lnfocom, lark 1,11,111, each
$ 40 $ 27
•lnsoft.3 Games,larg/S~der Raid/Grapple $ 81 $ 25
Knoware, Knoware
NEW$ 95 $ 64
Koala, Full line in stock, CALL
35%olflist
35%oH lilt
learning Co., (large Inventory)
Micro1ott. Typtlg Tul0< Ill
$ 15 $ 17
$ 100 $ 69
Monogram, Dollars and $ense
SAM.
$ 100 $ 59
Origin, Ultima 111
$ 60 $ 40
Penguin, 1~1
NEW$ 35 $ 24
Scarborough/Lightning. Mastei1ype $ 40 $ 27
Sierra/On-Line. Ulltma II
$ 60 $ 40
$ 50 $ 35
Sir-Tech, Wizardry
35% off list
Spinnaker, Full line in stock, CALL
SUb logic, flight Simulator II
$ 50 $ 35
"Night Mission Pinball"
$ 35 $ 22
Terrapin, Logo
$ 99 $ 65

PRINTERS ~ESSORIES
DOT MATRIX:
EPSON,LQ150Q 100 &67CPS
NEW $ 1395
Parallel lnterfare lor LQ1500 NEW$ 100
RXBO. 100 CllS
$ 169
RX80. FIT
$ 369
FXBO. 160 cps
$ 699
fXlOO, 160 CllS
$ 895
Apple II Cl'aph1csOump P1ogram $ 15
•MANNESMANNS!lir~ BOcol i!(kps
$ 399
TALLY,
160L 80col 160:ps $ 798
180Ll32all J60:ps $1098
DKIDATA, BIA 80col.. 110cps, para.
$ 349
831. 131ro., 110cos. p.-a
$ 749
84, 1361lli. 100cps, para
$ 1395
91, 80ro, 160cps, para.
$ 599
93. 136cot., 160cps,para.
$ 999
135(f. Pacemark.350cps,para
$1695
141 (f. Pace mar~ 35Qcps,para.
$1995
~Aug'Nfla'i.Tra.m.Oowa!>h $ 50
QUADRAM, "'adjei, Jet ~or Printer
$ 895
$ 499
•STAR MIC.. Gemiri IO"X, 11Qcps
Gemini 15"X, 120cps
$ 549
TOSHIBA. 1351. lOOcps
$1895

LETTER OUAUTY:
AMOEK. s&QI 40 cps, Para &ser.
*TTX. 1014, ll:ps,Para&Ser..~n&fric .~.

$1675
$ 499
1014wiHf, 1ro&llup $ 599
MACpac, Interlace TTX to Ap~e MAC
•JUKI, 6100, IBcp . Para, 3 pitch
$ 599
lll~saireas

lnStoct
lnStoct
lnStoct
lnStoct
lnStoct
lnStoct
$
9
$ 299
$ 568
S 778
$ 319

s 599

$1095
$ 469
$ 695

$2095
$2395

$

'42

$ 795
$ 269
S 419
$1375
$1395
$ 365
$ 439
lnStoct
$ 459

PRINTER INTERFACES and BUFFERS:

IBM-PC Parallel Printer Cable
$ 60 $ 35
Apple 111/F & Cable lor Epson or Gemini $ 95 $ 59
ORANGE MICRD.Grap~e<+, lor Ap~e $ 165 $ 119
PRACTICAL, Mioo!>Jll ln·lile 641<,l\n. $ 349 $ 259
r.taorutt In-line 64K,Ser. $ 349 $ 259
QUAORAM, M exll'ndalie !wlalllY ~ 5ta<l 1Sn•lk>l to 64Kl
Microlazer. w/Copy, PP, BK, #MP8w/PS $ 179 $ 139
Microlazer, wit:opy, PP, 641\ #MP64w/PS $ 299 S 229
Microlazer, w/Copy, PP, 1281<, w,PS
$ 375 $ 345
Microlazer, Snap·on. BK. PP, Epson w/PS $ 169 $ 129
Microlazer,Snap.on, 64K. PP. Epson wil'S $ 299 $ 229
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LIST

SYSTEMS

SxPakRus,64K.S11'1tC•S1W
SxPakRus,64K.SIPICT:IO
9xPakf\Js.2561,S/Plt:C+Sl'N
9xPakf\.IS.38<11<,S/Plt:C•SM

- Call for Details 

256K I°~~.~·- PC or XT

~Om~u~~.1 s)fcak

360K
Disk Drives

1/0 Rus 11, S/P/tc/G
llO f\Js 11, 2S/P/CC/G

~~ti~~;~'1f~i:i

by CDC

PCNet, Cirelli! Board.PCOOI

900ay

~~~~r~~~~~ts

limited Warranty
By Us

LIST

OUR

$2995

CALL

CDmPAa

Portable,
256K. 2 361)1 OrSk Drives

256K. 2 32ill Disk Drives

$1499

CALL

TeleVideo

PC.
25611.2 361)1 Disk Drives , BOBB Chip $2499 CALL

~
Zl50.
256K. 2 32(11 Disk Drives,
for the
IBM-PC or XT

DRIVES

$2799 CALL

UST

~~~~;~:r~Pak ~i= i

CONTR,.OL
DATA

MJJ(;liJ(]M PC MasterCald'~ L53e\ Mulblund~n
S/P/Glt:Cw1thSofRAM'" soft waiewhichprovidesprinter
spooler, RAM disk &many olher !unctions 14995 $3950

4

mf~~

.C
I
l 10a Cl

SAND
STAR
SERIES

*

tm

S 159
$ 199
KB5151 ir, keyblard
NEW $ 255 S 199
Koala Pad'"w/PCDesign
$ 150 S 89
Programmer'sGu~e
S 15 S 14

Mu~fundJon f6) Card MFC

300ay limited Warranty by Factory Authorized Distributor

~H 1 Dual Drive lnstallafion Kit $ 30 S 16
MAYNARD, Floppy Cont fw/ParaPo1t) $ 300 S 239

CDC,

QlW )!lAM

~addisk Internal Hard Disks w1t<introller
IN STOCK --CALL

I 0 MEG IXTI DISK KITS
:v::i~i'C ~~ l~r~M.:l"IJ'~o~~~~ ~

.""'k • h DOS 2.0!2.t. tt;m
t'lele~ Xf C l l - Ill yQu need ~ l<M DOS m~iuaL
E...., ID1"'1ll lnctides 10 M<i•l>r!< ~"d llo Cl>nlrol<J

" ' l)uo\tr tnll>l'ttrtd 11>
CMdMWl~

• ComX lntiml Io rreg Hard Disk &1.4'

lfll

s 869

]KKamerman
Labs

Megaflight 100. IO mbyte Hard Disk Kit

MAYNARD
10 megHard Disk Ill\ WSl

San~ar

Controner whc"'~ 3Sandstar modules

I

*

NEW S 869

$1395 S1150

MEANS A BEST BUY

\ gittw1th your order. Get on our ma1l mghst
now !or 01der forms. and our new newsletter

I
I

andsalesspecialsannouncemenl o_ur
customers are already on our hst

~ad 512 + 64K plus seria_f port

~ad 512 + 256K plus serial pail

~ad 512 + 512K plusserial pail

•

~~~:"~a~~;~r:~o~~~

s

~ad 327B
~adr<! ~
~ IX

Merory Card no RAM
Menor/ Card 256K
Hardllisk IA' Module (HOM)
HardO.Sk Ca~e
f\ra furt Module (Pf'M
Seri~ furt Module (SPM)
Dock Cal. Module fCCMJ
Game Adapter Module fGPMJ
Memory Module "O"K (MMD)

~~·,;,reg~~~·J.~ ~~~

i,i~ :1~~ TG

27

S 49
S 79

S 48
S 43
$ 99

f1~~

$995
$395
95

64

* ComXEconoRAM™ 256K BOARD

$325$295Twoor

moni.

•ComXEconoRAM™ 384K BOARD

$375

wth Fastrak'"RAM Disk Emulator and Spooler Software
Ful~

Compatif:je, I Year Limited Warranty by Co"1X
Accelerator PC (BOB6+ 12BKJ S 995 S 750
Works on DOS I.I. 2.0or 2.1
Prices and availabili ty subject! o change. Call.
PRODUCTS. Joy~ick
$ 45
30 ' - - - - - - - - -- - - - - - 

s

s

s
s
s
s
s
s
s
s
s

UTILITY & SYSTEM

$130
$195

$309
$465
12
$129
$239
$355
$125
$129
$109
$155
$259

s

s
s
s
s
s
s
s
s

- -

~"'oal,,k TOLL

OUR AD
I

1~um COUPON
c1Tv
sTATE_ z1p _ _ 1
~----------------------------~
Circle 9 3 for IBM Peripheral s. Circle 94 for Apple . Circle 95 for all others.

NEW $1195 $1090
NEW $1295 $1545
NEW $1995 $1745

Titan

NAME
ADDRESS

:m
Ca"

Calltorllrl"
~antity Prices

90 Day Warranty by us

S 395

S 265
S 420
S 625

$45

9Each'. 416'1. 200 ns

s
s

s

s
s

Chip Kit

s
s
s
s

s

$ 125
$ 95
$ 195
$ 295
$ 495
$ 695
$ 15
$195
$495
$ 69S
$ 195
$ 250
$ 195
$ 345
$ 495

rn~

Memory

*

HOME & EDUCATIONAL

s

gl~~~)~.5f~;~~:~~+AP

$ 595
$ 325
$ 550
$895
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L~T
UST
OUR
PRICE PRICE
BORLAND, Turbo Pascal
NEW S 50
Sidekick
NEW $ 50
* MICRDRIM, R:base, Series 4000
$ 495 S 285
DIGITAL RESEARCH,
Extended Report Wri er
$ 150 S 89
CP /M-B6'" fPCJ~T)
$ BO
R:base C~ut
$ 195 $129
Concurrent CP /M·86'" wI windows
$ 350
MICROSOFT, Chart
NEW $ 250 S 165
CBASICB6'"(CP/MB6)
$
200
Project
NEW $ 250 S 165
CBASICComf>ler (CP / M·B6or PCDOS.ea) $ 600
Muniplan
$ 195 S 129
Pl/l
(PC
DOS)
$
750
Word
$ 375 $235
Pl /I fCP/M ·B6)
$ 750
Word w~h Mouse
$ 475 $289
Speed Prog. P'<t fCP IM·B6)
$ 200
MONOGRAM, Dollars & $ense
$ 165 S110
DR LOGO-B6 fCP / MB6)
$ 100
MULTIMATE, Muttimate
$495 $295
FUNK SOFTWARE, Sideways
NEW $ 60
NWANALVTICAL,Statpak
NEW $495 $345
HAYES,
Smartcom
11
(Data
Com.)
$ 149
OPEN SYS. Gl.AR,AP.PR,INV or PO.each $ 695 $429
* INSDFT. GnFORTH (lnimolld D graph) $125
* DSBDRNE/CDMX, fBook &Business, Statistics
LIFEBOAT, lattice C.
NEW $ 500
&Math Programs on OS/DD Q;sks)
MICROSTUF, ~k X\1(Data Com.) $ 195
Some Common Basic Programsf70ea.) $ 100 S 69
MICROSOFT, muMath/muSimp
$ 300
Practical Basic Programs (40each)
$ 100 S 69
Business BASIC Comp. $ 600
PEACHTREE, Peach Pak ~~AR!APJ
$ 395 $239
Pascal Compiler
$ 300
PeachText5000
$395 $239
CCompiler
$ 500
QUADRAM, TaxStrate&Y
NEW $ 395 $295
BASIC
Compiler
$ 395
Investment Strate&Y NEW $ 395 S 295
FORTRAN Com~ler
$ 350
SOFTWARE PIJBUSHING,PfSfile
$ 140 S 89
COBOL
Compiler
$700
PfS:Report $ 125 S 79
NORTON.
Utilities
2.0,
14
programs
$
BO
PfSWtite $ 140 S 89
ROSESOFT, Prokey
S130
PfSliraph $ 140 S 89
SORCIM. SuperCalc 3
$ 395 S 245
SSl/SA1'£Wl<.Wordl'e<lect
$ 495 $275
ATARI, Centipede, PacMan o- Donkey.each $ 35
28
""°"al Wordlllrtect $ 195 S 149
27
$ 40
STONEWARE. Advanced D.6. Master
S 595 S 395 *ARMONK. Executive Su ire
BLUE CHIP, Mrlt~na i re or Tycooi,each
$ 60
39
SUMMA, Trader's foreast
NEW $ 250 S 159
BPI SYS1'£MS, ""°"~ Aca>unting
$ 99
Traders Dat1 Manager
NEW $ 200 S 129
63
19
Trade!'sAl:oountant
NEW$ 350 $219 * BROOERBUND, AlJt)ie Panic ~
$ 30
lode f~mn .... 5"pentJl1'. tKh
$ 35
CompfeteSy~em
NEW $ 700 $445
23
CSS. Chas. Goren lt3m Bodi!
NEW $ BO
T/MAKER, I/Maker Ill
$ 275 $169
54
CDMPREHEN.. PC Tutor(f. l or 2.0, ea.) $ 60
40
THDUGHTWARE, Mgl Series
33%oll fist
CONTINENTAL. HomeAccountantRus $ 150
89
VISICORP. Visi:alc 4
$ 250 S 159
DAVIDSON, The Speed Reader 11 ·
$ 75
32
FuR Line In Stock
Cal
Word Attack! or Math~as ter. each
$ 50
34
EPVX.AutoSmorTempleofApshai
$ 40
27
HAYDEN.Sargon Ill (chess)
$ 50
34
INFOCDM, Deadlineor Suspended, each $ 50
33
Zo-k I or Zork II or Zork Ill, each
$ 40
27
25
* INSOFT. My~nx.WordtriJ or ~otrix.ea ch $ 35
MICROSOFT. flight Simulator 11
$ 50
33
MONOGRAM, Dollars & Sense
$ 165 $110
ORIGIN, Ultrma II
$ 60
39
PBL CORP.. Personal Investor
$ 145
99
SCARBOROUGH. MasterType
$ 50
34
SPINNAKER. Snooper Troops I I or 21 $ 45
29
Story Machine or Face Maker
$ 35
24
STRATEGIC, The Warp factor
$ 40
30
SUBLDGIC, N1 ht Mission Pinball
$ 40
27

OUR
PRICE

s
s
s

:• INSOFT.GraFOR»i (animated 30 graphics)
KNDWARE. KnOliare fre~graphics) NEW
LIFETREE. Volkswriter 1.2
Von<swriter Deluxe
* LOTUS, 1·2·3
Symphony
NEW
QUE, Using 1·2·3 (6ook)
LIVING YIDEOTEXT, Think tank NEW
MlCROPRO, WordStare
SPECIAL
*
WordStar Prolessional, 4 Pak SPECIAL
CorrectStar'" frequires 192KJ
NEW
MailMerge ••
Starlndex'"
ProOptions, SS/MM/SI
SPECIAL
lnfoStar'•+
SPECIAL

m:m

S 169 • ~adchrome.12"RGB ColorMonilor
$ 795 S 495
S 395 ~adchrome II, 14" RCB Color
NEW $ 650 S 450
S 399 Amberchrome, 12" Amber
NEW $ 250 $ 165

ARKTRDNICS, Jane w/Mouse
$ 295 $195
ASHTON-TATE.Friday!
$295 $159
Framework
NEW $695 $375
dBase Ill
NEW $695 $369
*
dBase II, (req. PC·DOS & 128K)
$495 $289
dBase II to Ill upgrade
$200 $119
dBase II User's Guide fBook)
$ 30
20
Everyman's DB Primer (Book)
$ 15
12
ATI,Training Programs --Wde line in stock S 75
50
* BRODERBUND. Bank Street Wriler $ BO
56
BPI, Gen'! Acctg,AR,AP or PR .each
$595 $375
Personal Accounting
$195 $125
CDEX. Training for ... fLarge Inventory) $ 70
45
CHANG LABS, Micro Ran
$ 495 $335
* CONTINENTAL, Ullrafile
NEW $ 195 $125
Tax Advantage
$ 70
45
Home Accountant Plus
S150
89
FCM (fifing,Catalogin& Mailing)
$125
79
Property Management
$ 495 $329
DOW JONES. Market Analyzer
$ 350 $219
Markel Manager
$ 300 $189
Market Microscope
$ 349 $219
FOX & GELLER.
~ickcode,dGraph , Gralox .- 01, each $ 295 $195
dUtil fMSDOS or CP/MB6, each)
$ 99
65
HARVARO,Ha1vardPr<jec:t Manage< NEW $ 395 $265
HAYDEN, IBM ~e Writer
$ 200 $135
Pie Spener or Sargon Ill.each $ 50
34
HDWARDSDFT,
Tax Preparer, 19B4---for 19B3year $ 295 $220
HUMANEDGE.~o-&e.ea $250 $159
!US., EasyWnter 11 Sy~em
$ 350 $259
EasySpoler II
$ 1fl()
68

("--FREE GWT- --;iiTo~2060SwGa;;;;;a; ~1i;°ri.(iR91'221- I Use ol our order forms quahf1es you !or afree

~adblard II, 256K, 2Slt:C

~advue,board.Mono!S/P/CC

s

$165 HALF HEIGHT

$6BO S 449
$295 S 225
$795 $625

s 79

s
s
s
s

8,:::i~~r~~ $185 FULL HEIGHT

$ 595 S 435

~:~~::~:::~~~::J:a"~~~~~c rn~

$ 89
$ 199
$ qj5
$ 499
$ 30
$ !B
$ 95
$ 55
$ 49
$ 122

LISI
PRICE

$ 559 S 395
$ 559 S 395

~:~~::~ ~e~~~~~J~o3~~~ ~

NEW $245 $195 *~adlxJard,3841\S/Plt:C/G

$ 329 S 249
$ 499 S 439

@2)

1

f~

MOUSE SYSTEMS.PC f.Wse wf.'dto..e $ 295 S 189

g::: PLANTRONICS

~
AmdlSk v. ~heglrt, internal 320/360\
Amdok Hl 3" Dual flopllies,SOOK

t l~

$ 265 S 185
$ 315 $215
~ !~ S 375
$ 695 f ~

HERCULES ~~~~i:~~~no g~
· KB5150, Std. keyooard
$ 209
Key 1irOOIC
KB5151, Std .keytxJard NEW $ 255

OUR
PRICE

PC-Backup, l&\1B,CaitridgeTapeSy~em $2195 $1795
PC-STOR.41MB!llMB 0.Skllllackup Syslem $5995
Call

r

PC Bo:mr will t.b&! NEW $ 495 S 329

r.o

BOB7MacroPak

AND
ACCESSORIES

PRICE

MICROSOFT ~eart12561 ~ :

CURTIS

MAYNARD

MS DDS 2.1. BOBB Chip, 2 SI P

~ 2I~

OUR
PRICE
S 265
S 319
S 495
S 595

*ComX EcxmoRAM'" 2561 RAMCardw,fastrak'"RAM dok Colorlloard&Coiormai'C. 16color, w/Para
emulatorandspoolefsoftw... $495 $325 Coiorlloard&Oraltsman, 16-.w!PO'a
EconoRAM" JM\ RAM Co<d
$ 549 S 375
.
NEW
UNl1,Monl!Drtilt&swivelbase $ 50 $ 39
PARADISE.MUtlllisptayCard
3to 9 fool keylxlaid ca~e
$ 40 S 30 r'\I I LI.
II. M ,
VerticalCPU"Sy~ernStand"
$ 25 S 19 ~Y""\IJ'
MonochromeExtCa~ePa11 $ 50 S 35 * ~adlink
NEWEST VERSION
HAUPPAGE BOB7Chip
NEW $175 $159 ~adblard,noRAM,expandto 38411

(HCW)

f)SANY05m.

PRICE
$ 395
$ 445
$ 695
$ B95

FREE

1

r"';gn

(800) 547·12891 15031620
F\JrUaod
9877

#812

OREGON ONLY [BOOl 451-5151

HOT LINE

Information on your Older

NO SALES TAX

-

I ORDER DESK HOURS
Mon-Fri--6AM to 6PM PST

<SOJ~~~~ws ~..-;!<:~:~~':F
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b·
Statp Orn mgs
the power of
_:::...L.ame statistics
mdllIIT
your pe so~al co~puter. .

Until now, senous statistical analysis
meant mainframes, computer centers and a lot of extra work for you.
Enter Statpro, the most powerful statistical software system ever
developed for personal computers.
It lets you do almost everything
you do on a main ame on your
IBM" or Apple personal ~ol!'puter.
Including desaiptive statistics,
regression, ANOVA, fact?r and
cluster analysis, to name 1ust a few
capabilities.
And Statpro's awesome pov;.ier
isn't limited to number mm~g .
You can pl~t all your results m f?1:-1e
Color graphl~S, SUCh as SCatter, tna g
and regreSSIOnJilOtS / dendrogramS,
•
histograms an p1e Charts.

hat's more, Statpro has
sophisticated database
b T t'
~ management capa 11 1es
?" which make entering,
manipulating, transforming and
editing data quick and easy.
Most important of all, you get
this incredible power in one integrated, fully documented, easy-to
use package for onlX $795. . ..
Discover Statpro s capabilities
for yourself. Call us tolf-fre.e today
to order a Statpro d~mon?tration
package. We'lf have it on its way to
you within 24 hours.

800 322 2208
-



Jn Massachusetts call (617) 423-0420.
Or call your local deal er.

lilWackworth
Professional Software
Statpro is a trademark o f Wadsworth Professional Software,
Inc. Apple is a reg istered trademark of Apple Co mp uter, Inc.
IBM is a registered trademark of Inter national Business
Machines Corp.

Circle 382 on inq uir y card.
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LOOKING
FOR THE PERFECT
PROGRAM
BY DAVID BARR AND GEORGE DEW. ROGERS

Communications
performance criteria
EVER HAD THIS NIGHTMARE? You
badly need a survey of all the pub
lished spreadsheet software reviews.
If you get it. you enhance your reputa
tion at work by recommending the
most powerful program on the mar
ket. You've decided to be courageous
and phone the mainframe database.
long distance. and pay the crippling
hourly rate. It will cost you a few
dollars. but it will be more than worth
it if you get that next promotion.
Everything goes well for once. You
boot up your terminal-emulation soft
ware. dial the I 4-digit number. sign
on. and the host computer actually
recognizes the password they gave
you when you phoned in your credit
card number the day before. The
database seems relatively easy to
search. as you feverishly enter the
right keywords with one eye on the
clock. The host pauses. and you visu
alize banks of giant hard disk-paks
spinning with a chorus of high-pitched
hums .as read/write heads seek back
and forth. picking out the information
you want. Then the first titles begin
to scroll by on your screen. obedient
ly piling up in a RAM (random-access

read/write memory) buffer so you can
dump them to a disk file after the
session.
But what's the matter with these
titles? There's the odd one on spread
sheets. but nothing like you were ex
pecting. 1.Doks Iike you used the
wrong keyword
Well. no problem. At the start of the
session. the host computer said you
could abort any function by pressing
the Break key. Break key? Your micro
computer certainly doesn't have one
of those. You dash for your terminal
em ulation software's instruction
manual and thumb your way through
it. Meanwhile. all that information you
don't need is scrolling serenely off the
top of your screen. Finally you find an

David Barr is a biologist who uses computers
in his research and for personal enjoyment.
He can be reached at Department of En
tomology. Royal Ontario Museum. Toronto.
Ontario M5S 2C6. Canada.
George deW. Rogers is a chemist and pro
fessional conservation scientist who has been
hacking the Apple since it first appeared He
can be reached at 12 l~ndall Ave.. Apt. C.
Toronto. Ontario M6K 2E2 . Canada.

obscure reference to Break. Sup
posedly. if you key in the sequence
Escape Shift-7. your software will send
out an ASCII (American Standard
Code for Information Interchange)
I 27 character (7F hexadecimal). rec
ognized as a Break by some systems.
You try it but the host keeps spilling
out information you don't need or
want.
Now it's panic time. You 've already
been on the air 20 minutes. you've
had a buffer overflow (you're not even
capturing that garbage anymore). and
those credit-card dollars are totalling
up faster than the dials on the pump
at the gas station. What to do?
You could just pull the plug. How
ever. not only does that offend your
sense of elegance. but you remember
the sign-on warning that any improper
sign-off could result in your being
billed for a full hour or more of ex
pensive mainframe time. Feeling
doomed you sit bolt upright. bathed
in a cold sweat. And then you wake
up. It was all a dream. You didn't pour
all that money down a dry hole. Yet
the frustrations and unnecessary ex
(continuedJ
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pense encountered with the wrong
terminal-emulation program are real.
Which one is for you? It's almost a full
time job deciding which features you
want and which are just superfluous
frills.

FEATURES-WHAT Do You
REALLY WANT/NEED?
Maybe the best way for you to start
is to decide just what you want your
communications program to do. If.
like us. you're interested in learning
about your computer while using it.
your wish list might go something like
this. You want to communicate with
a wide variety of host computers that
answer their own phones. You want to
use freely any functional programs
available on those host systems. You
must be able to send information
from your disks or RAM. And you
want to send information generated
by a program running on your
machine while you are connected to
the host.
Additionally. your communications
software must capture and save
usable information sent from a com
puter at the other end of the phone
line. You might want text. for example.
ready for your favorite word pro
cessor.
Last. but not least. you will eventual
ly want your modem-oriented soft
ware to send information between
two serially hard-wired computers. It's
this latter function that leads us to
suggest you should really be thinking
about communication. not just ter
minal emulation.
We've used everything from the
earliest commercial microcomputers
with their severely restricted memo
ries to new lap-size portables. and
high-powered jobs with hard disks
and RAM disks. We have spent (or
misspent) countless hours communi
cating with all kinds of hosts. and
we've used dedicated. dumb ter
minals as well as microcomputers that
were configured as both dumb and
smart terminals. As a consequence.
we've spent more time than we care
to remember scratching our heads
and wondering why nothing will work.
Along the way we've developed
200
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highly personal. and maybe slightly
opinionated. views of what we'd like
to see in the ideal communications
program. So have a look at our wish
list and tell us if there's any commer
cial program that can do everything
we want. At the very least. our ideas
may give you some guidelines as to
what to seek as you select com
munications software.

SIGNING ON
Unless you're wired directly to the ob
ject of your communicative affections.
you're going to have to deal with "Ma
Bell." There is a whole set of commu
nications software features involved
with getting connected to a host sys
tem and successfully logging on. But
there are often other signals that the
host requires for recognition. such as
a specified number of carriage
returns. control characters. or
assorted punctuation marks. Remem
bering all of these. plus the telephone
numbers to establish the connection
in the first place. can be tedious at
best. It is next to impossible if you
skip around a lot and change your
passwords regularly for improved
security Thus the macro command or
"macro."
Most software manufacturers use
their own names for macros. but. in
general. they let you establish a disk
file with telephone numbers and a
whole sequence of stored commands
(including pauses to wait for host
response). Macro commands can be
used to activate a modem with dial
ing capability and then automatically
satisfy the expectations of the pro
spective host at a single keystroke. A
macro may seem like a frill before you
buy your first communications pro
gram. but if you do much telecommu
nicating. you'll soon come to look
upon it as money well spent. Watch
out. however. for the macro that per
manently redefines some of your
keys. It's disconcerting to type a mes
sage. only to find that every? fires out
your password.
Your microcomputer also has to
match the type of data signals sent
out with those expected by the host.
(continued)

T

he bottom line in data communica
tions is getting information from one
computer to another as quickly as possi
ble without errors. In most cases. this
operation consists of retrieving. organiz
ing. appending to. and directing data
Since computers. for the most part. whir
away autonomously upon our desks. any
dialogue between two or more of them
must be extremely regimented and
specifically defined. Time and protocol are
the critical factors.
Communication is a real-time event.
Electronic signals or data. when trans
mitted. take a finite amount of time to
travel from source to destination. In order
for one computer to retrieve data sent by
another. it has to know the duration of
each data bit and the rate at which new
bits arrive. Sharing this basic knowledge.
the computers are assured of transferring
data discretely and without fragmentation.
Working with the instructions from a
communications program. the computer
translates the data bits into meaningful in
formation. The translation is governed by
rules and standards with which both send
ing and receiving computers comply.
These rules and standards define the pro
tocol. which is the mechanism for pack
aging. routing, and unpackaging data.
That's all there is to it. really. Protocol
tells the computer what the information
is and what to do with it. and time tells
it when it will be there. Provide a computer
with those two elements and you give it
the ability to communicate. Naturally. im
plementing a communications program
with the abstract principles of time and
protocol on the reality of chips and wires
gets complicated. but keeping these two
concepts in mind should make the com
plexity manageable and understandable.

1\vo METHODS
Communication takes place with one of
two basic temporal methods: asynchro
nous and synchronous. With the asynchro
nous method. the arrival and departure
of data is timed by a general clock that
sets a rate. called baud. that measures the
speed of the data transmission in bits per
second. The actual arrival and departure
of ASCII (American Standard Code for In
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THE BARE NECESSITIES
BY LARRY FELSER
formation Interchange) characters is
signalled by information appended to the
raw data. With the synchronous method.
data transmission is timed by the same
baud clock but. in addition. the convers
ing computers share a common clock and
thus are able to time character arrival and
departure without each character having
to carry such signals intrinsically.
Using the asynchronous method. each
character sent down the communications
line carries its own clock bits. The start bit
tells the receiving computer that the eight
bits of an /\SCI\ character are coming in.
The stop bit tells the receiving computer
that the entire character has arrived.
Before being sent out the communications
port. each character must be supplied with
a start bit at the front of its eight bits and
a stop bit at the rear.
Although precise clock synchronization
is not required with asynchronous trans
missions. the sending and receiving com
puters must agree on a baud rate. All
elements in the communications setup
must be set to the same baud. including
modems. computers. and software.
SYNCHRONOUS EXCHANGE

Data communication with the synchro
nous method is more time-restrictive but
requires no appended data bits to indicate
character arrival. In addition to the data
transferred. two synchronously conversing
computers share a consistently oscillating
modulated signal. called the clock signal
'fypically. in the micro world. this clock sig
nal is supplied by the modems and trans
ferred for the duration of the link in
parallel with the data stream. The clock
tells each computer when to sample the
data. ensuring only whole bits are re
ceived. In the initiation of a synchronous
transfer. the sending computer first sends
one or more "sync" characters. The receiv
ing computer uses these characters to
"synchronize watches" with the sending
computer. In this manner. the receiving
computer knows when to expect the next
character.
For example. computer A is in Maryland
and computer B is in New Hampshire. B
is going to send data to A synchronously.
They first determine what baud to use:

this. for the most part. is a function of the
modems. They also have to determine
what protocol to use. which we'll cover
later. Once the baud and protocol have
been set. B calls A. The first character B
sends down the line is a sync character.
which is simply an agreed-upon ASCII
code or its EBCDIC (extended binary
coded-decimal interchange code) equiva
lent. Parallel to the data stream is the clock
signal. which determines the data sam
pling rate. A will be looking for B's sync
character and will not accept actual data
until the sync arrives. Once A has received
this character. it then knows at what time
every other character of B's transmission
will arrive. since B. in its data stream. will
never leave the line idle. During points in
the transmission when no data is sent. B
will send "pad" characters: these pads are
inserted to keep the line in sync at all
times. This is the key to efficient syn
chronous transmission. Since B has first
told A its character arrival sequence with
the sync characters. and since A is assured
that there will always be characters on the
line. there is no need for each character
to indicate its arrival.
This type of timing allows entire blocks
of characters to be sent at once. which is
very efficient. However. the protocol for
size. start and end points. contents. and
sequence of a block in a series of trans
mitted blocks must be defined. In addi
tion. assurance must be given that the
data transmission has been executed with
out error. With the synchronous method.
organization. control. and assurance of
data is the job of protocol.
PROTOCOLS

There are two main types of synchronous
protocol: byte-synchronous and bit
synchronous. The distinction is that bit
oriented protocols recognize and interpret
individual bits of the data stream. whereas
byte-oriented protocols deal only in whole
8-bit characters. (SOL.Cl/Synchronous Data
Link Control/ SNA !Systems Network Ar
chitecture/ is an example of bit-synchro
nous protocol.) Bit-synchronous commu
nication deserves a book of its own and
I won't attempt to cover it here.
Byte-synchronous or bisync protocols

come in many varieties. They were first
developed on mainframe computers. gen
erally for connecting many separate ter
minals to the same CPU (central process
ing unit). The protocols are distinguished
both by the type of terminals used and
the task to be carried out. For example.
the most common terminals. IBM's 3270
series. were designed to communicate in
teractively with the CPU. Most 3270 ter
minals communicate using bisynchronous
3270 protocol. Other devices transfer
batch jobs to. and results from. a host CPU.
Batch jobs are programs or data that are
transferred to the mainframe computer all
at once and queued up to be run by the
CPU noninteractively with the user. For
this type of task an entirely different pro
tocol was developed. A very common
member of this set of protocols is Bisyn
chronous 3780. again taking its name from
a line of IBM terminals and peripheral
devices.
ENTER MICROCOMPUTERS

Within the last few years. microcomputers
have dropped in price to the point of be
ing competitive with commonly used ter
minals. A natural progression in the
modern office is toward giving individuals
the power and flexibility of a personal
computer as opposed to the shared
resources of a single mainframe computer.
Indeed. many offices that could never af
ford computing in the past can now pur
chase a complete computer system for a
price comparable to that of a three-year
old Ford with bad tires.
As sensible an alternative as this may
seem. many companies are reluctant to
give up their mainframe processing. with
its years of investment and the ability to
tap into the often vast and omnipresent
capabilities of host computers. The solu
tion is to provide micros with the ability
to emulate terminals and thus be able to
converse with and utilize mainframe ap
plications. while retaining the quality of
being personal computers.
LLlrrlJ Felser has a B.S. in Mechanical Engineer
ing from Cornell Universit1J and is director of engi
neering operations for IE S1Jstems Inc .. 112 Main
St .. Box 359. Newmarket. NH 03857.
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characters per second) that data is
sent over the phone lines. (See "High
Speed Dial-Up Modems" by Kim Max
well. page 179. for the difference be
tween bit rate and baud rate.) The
capability of your machine to commu
nicate at different speeds depends on
the characteristics not only of your
modem but also of your communica-

This gets us into the rather technical
world of baud rate. parity. and other
aspects of data format. ISee the text
box "The Bare Necessities" by Larry
Felser. on page 201. for an explana
tion of communications formats and
protocol.I
The baud rate is a bandwidth
oriented indicator of the speed (in

What do you get when you cross
1200 baud, free on-line time,
and extra features at a price Hayes
can't match?

Data Rate?
The MultiModem
gives you a choice
either 1200 or 300 bits
per second. So you can
go on-line with the
information utilities.
Check out bulletin
boards. Dial into corpo
rate mainframes. Swap
files with friends.
But Better?
Yes. The Multi
Modem gives you fea
On-Line Time?
With the Multi
tures the Hayes
Modem you get
Smartmodem 1200 '"
CompuServe's
can't match. Features
DemoPak, a free two
like dial-tone and busy
hour demonstration of
signal detection for
their service, and up to more accurate dialing
and redialing. Like a
seven more free hours
if you subscribe. You
battery-backed mem
also get a $50 credit
ory for six phone num
bers. All at a retail price
towards NewsNet's
of just $549-com
business newsletter
pared to $699 for the
service.
Smartmodern.

Multil\/lodem.

Features & Price?
Of course, the
MultiModem gives you
automatic dial, answer,
and disconnect. Gives
you the Hayes
compatibility you need
to support popular
communications soft
ware programs like
Crosstalk, Data Cap
ture, our own MultiCom
PC, and dozens of
others. Gives you a
two-year warranty,
tops in the industry.

USING THE HOST

What do you get?
The new MultiModem,
from Multi-Tech Sys
tems. Isn't this the
answer you've been
looking for?
For the name of
your local distributor,
write Multi-Tech Sys
tems, Inc., 82 Second
Avenue S.E., New
Brighton, MN 55112.
Or call us at
(612) 631-3550.

....
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Trademarks-MullrMOdem. MultCom
PC : Mult1·Tech Systems. lnc .-Compu-·
Serve: CompuServe Information Services.
anH 8 R Block company- NewsNet
NewsNet. Inc - Crosstalk · Microstul.

Inc -Data Capture. Southeastern Soft·
ware-Smar/modem . Hayes Microcom·
purer Produels. Inc

tions software. Most host computers
of our experience can still be ac
cessed at 300 baud (approximately
30 characters per second). Increasing
ly, more can also communicate at
1200 baud. Becuase 1200-baud
modems are becoming more widely
available at a reasonable price. we
predict it will increasingly become the
standard in the future. Eventually you
won't be able to access new systems
unless you can transmit at the higher
rate. You had better take a look at
whether the program you are con
templating can switch baud rates.
either automatically or manually.
The rest of the topic of communica
tion format. namely data length.
parity. and number of stop bits. is
pressingly important. If you can't
seem to make a new host listen.
chances are your software is not send
ing data appropriately. Change one or
more of the basic format variables
and. as if by magic. the host will
understand you Obviously. the ideal
communications program will allow
you to set these variables indepen
dently {and without having to resort
to machine-language programming).
Even better would be a microcom
puter communications program that
would detect the host's data format
and tell you if you have to change
your format. Best of all. the program
would perform the change automati
cally. perhaps just informing you of
what has happened for future refer
ence.

MuftiTech•
Systems '1fl
The right answer every time.

After you're logged on and the host
is responding nicely to your queries·
for information. your next major con
cern is to have the complete freedom
of the host's software. Depending on
your host system's sophistication. this
software may range from a simple set
of menus to word processors. spread
sheets. adventure games. or com
pilers for languages like Pascal. C. and
APL. The rub is. the more diverse
your desired host programs. the
greater your need to send special
signals. Such signals can range to
some of the more exotic extras in the
lconlinuedl

LOMAS DATA PRODUCTS INVITES YOU TO:

SHA.RE THE THUNDER.
The SIOO-PC-TM offers the
following standard features:
0 . High performance THUNDER 186 8Mhz

'

80186 processor
512K bytes of RAM (expandable to lMbyte)
4 serial ports to support up to four users
3 Centronics compatible parallel ports
Concurrent DOS operating system
allows execution of both CP /M-86 and
MS-DOS (PC-DOS) programs
0 51/4'' IBM-PC compatible floppy drive
I
0 40 Mbyte high performance Winchester drive '
0 Attractive 10 slot desktop enclosure
,. _ :~
In addition, a number of options are available including:
larger Winchester drives, more user ports, 80286 proces
sor, graphics support and additional operating systems
(MS-DOS and CP/M-86).
0
O
0
O

8100 BUS boards products & support
for the system integrator . . .
All of LDP boards are fully tested to exacting standards
and carry a one year warranty. We specialize in 16-bit
products & support the major operating systems for 16-bit
processors: CP/M-86*, CONCURRENT CP/M-86*, and
MS-DOS (PC-DOS).
• THUNDER186 - THE ONLY COMPLETE SlOO BUS,
16 BIT SINGLE BOARD COMPUTER AVAILABLE
TODAY.
Concurrent CP/M-86, which in addition to running CP/M-86
programs, runs MS-DOS programs. Comes complete,
ready to plug into an enclosure and run. 256K bytes of
RAM only .... . ...... . .. . . ...... . ...PRICE $1595.00

II

SIOO-PC-TM: The LDP
Multi-user S100 Bus System
offers high performance at
a "low" price . . . plus,
"our" system is expandable
and upgradeable!

~~i;;believable$6995° 0

• LIGHTNING ONE***8086/8088 CPU
8086 or 8088, with 8087 and 8089 coprocessors. Up to 10
MHZ operation . ...... . . . .. . .PRICES start at $425.00
• HAZITALL SYSTEM SUPPORT BOARD
2 serial, 2 parallel ports, battery protected clock calendar.
Hard disk controller host interface ... . . .PRICE $325.00
• LDP 128/256K DYNAMIC RAM
Advanced dynamic RAM with LSI controller for failsafe
operation, parity PRICE 128K-$495.00, 256K-$795.00
• RAM67 HIGH PERFORMANCE STATIC RAM
High speed (lOOns) low power CMOS static RAM 128K
bytes, extended addressing . ... . ... .. .PRICE $995.00
• LDP72 FLOPPY DISK CONTROLLER
Single/double density, single/ double sided disks, both 8"
and 51/4" inch drives simultaneously . .. . .PRICE $275.00
• LIGHTNING 286- 80286 CPU BOARD
Offers 4 times the performance of a 5MHZ 8086 CPU while
maintaining software compatibility . ... .PRICE $1395.00
• OCTAPORT 8 PORT SERIAL BOARD
0 to 19200 baud operation real time clock interrupt. Ideal
for multi-user systems such as MP/M-86* PRICE $395.00
SJOO-PC-TM is a trademark of Lomas Data Products, Inc.
*CP/M-86, MPIM-86 and CONC URRENT CP/M-86 ar e trademarks of
Digital Research.
**MS-DOS is trademark of Microsoft.
***Lightning One is trademark of Lomas Data Products, Inc.
Circle 23 5 o n inq ui ry card.

LOMAS DATA PRODUCTS, INC.
66 Hopkinton road, Westboro, MA 01581
Tel: (617) 366-6434 0 Telex: 4996272
Dealer inquiries invited.

For orders outside the U.S., contact
our exclusive dealers: 0 Australia 
LAMRON PTY. LTD., (02) 85-6228
0 Malaysia - EXA COMPUTER (M)
SENDIRIAN BERHAD, 795284
lll.Cl.\1111 !.: 1118-1 • 13 YT E
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cast of 12 8 ASC 11 characters. In ex
treme cases. a full range of 2 56 dif
ferent characters or character signals
may be necessary. Chances are. your
microcomputer doesn't supply all of
these from the keyboard. If it doesn't.
your software had better do it for yo u.
The best communications programs
let you create a wide range of data
signals from your keyboard. Be
warned. You may have to memorize
an extensive set of multiple key
presses.
Perhaps the most frustrating special
signal is the physical break. Some
communications software talks about
a Break code. It turns out. however.
that they are only talking about a
Control-C {often used to terminate a
program in operation). If your host re
quires a physical break. Control-C {or
any of the ASCII characters you try to
send) will have no effect whatsoever.
What is needed is a momentary ces

sation in the carrier signal. This means
your software must have control over
the electronics of your modem. That
short break in the carrier is detected
by the host and interpreted as a com
mand to interrupt program execution.
The best communications programs
will let you alter the length of the
break. This is crucial. Too short an in
terruption will not be noticed by the
host. Too long an interruption may
cause it to hang up on you. on the
assumption that telephone contact
has been lost. You probably have
already guessed that hosts that re
quire a Break signal differ in their re
quirements for the ideal length of the
break.
DOWNLOADING-BECOMING
THE PERFECT PARASITE

All communications software will let
you perform the functions we've
talked about so far. That is. to qualify

IBM PC & COMPATIBLES
Fantasic busboard for expansion
BA S l C BUs B0 A RD , 0 RA M .....$ I
Can add up to 5!2K RAM+ unlimit1
number of modules listed below:

BM l'C I or 2 to XT upgrade" ROM lllO S . .
. .S il•!
/IV/\ 2.0 UPGRADE ROM BIOS .. . ... . .. . . . . . 85
florr" dri \'c .. . . . . .
. .... 19;;
" 00lll'W subsys1 e1n, 2 s!imlir
s\.i drives,
OWC'rs11ppl\',<'OlltrOlkr.. ..
2.ROO

r.oi.; sli111l i11"

J Mll liard dist w/ comrc
OM l'or llJM PC (old vci

.. BIO

Async 1/0.. . . . . . . . . . . . . . .
. .. ~
"°'' """' rmm " '"" .i; , •
""
Parallel 1/0 ...... . .. ... . . .. . .. . ...... 63
Clock Calendar ................ . . . . .. .69
NETWORK
Game 1/0 ................ .. ........ 69
floppy control ler ............... .. ... l<>O
Com Ethernet n e1work..
. .CALL
Monochrome adaptor....
. . . .... 190
'ile Server w/513 M13 Winchester hard disk,
16 channel AID. . . . . . . . . . . . . .
. . 110
60 M 13 streamer tape backup, latest technology
8-bit 1/0 module. . . . . . .
. ... 69
Bring tile 111ai11jra111e power to PC!
641' RAM kit (9 chips)...
. ....... 45 1-- - - -- - - - - - - - -- i
13USl30ARD with 5121' RAM .... .. ... 450

1----- - - - - - - - - - ---1

Prices subject to change. American Express.
Visa/Mastercard add 3%. F.O.B. point of ship
ment. 20% restocking fee for returned mer
chandise. Personal checks take 3 weeks to
clear. COD on certified check only. NY.
residents add sales tax. Manufacturers' war
1ra nty only. International customers, please
.confirm price before order. Accept P.O. from
Fortune 500, schools and gov't.
Computer Channel
TELEX:
226 Sherwood Ave.
429418
Farmingdale, NY 11735
CSTNY
For information CALL (516) 420-0142
To order CALL 1-800-331-3341
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SYSTEM CONFIGURATION
We assemble systems at special prices,

including software, special operating
systems, shells etc. Call us for business
systems, CAD systems, networking,
LANS, graphics, mainframe links, in
terfacing, application integration

as communications software. a pro
gram must let you contact and log on
to a remote host system and let you
use the host's programs. A program
that does o nly this lets your micro
emulate a "dumb" terminal.
The first additional feature a "smart"
terminal-emulation program usually
provides is "downloading " Download
ing means that your micro can cap
ture and store. temporarily or per
manently. whatever is sent to it by the
host.
The simplest and most widely used
form of downloading is reserving
some RAM as a buffer. Then you store
all incoming characters in the buffer
as they are shown on the screen. Later
the contents of the download buffer
are stored on a disk where they are
accessible to utility programs for fur
ther reference and manipulation. Ac
cessible. that is. if stored as a simple
text file under your operating system.

h1• gh qua 11• ty
d·skettes
I
•••
5%" DSDD Soft Sector w/Hub Ring
13ulk (min.20) ....... . .......... $1.49 ea.
DYSAN, 3M .............. .. . . . .. CALL
Maxwell for 113M AT ............ 6.75 ea.
3Y2" SS for APPLE etc....
. . 4.50 ca.
(* $6 shipping minimum)
reliable surge protector· · · ·
· · · · · · · · 89

TELECOMMUNICATION

STBUAD~:T

$470

TO
SCHOOL
SPECIAL
ZENITH ZTI terminal
built in modem, auto
dial your school computer

FORTUNE 1500
COMPANIES
PORTABLE ON-THE-GO
LET US SOLVE YOUR
Columbia, Eagle, NEC PC 8021,
SYSTEM NEEDS!
ZENITH, TELEVIDEO
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The captured information can even be
printed.
Of course. if the reserved RAM area
gets filled up. recording generally
ceases. The rest of the information is
lost. Even if your micro automatical
ly saved the contents of a full buffer
to disk. the time it took for that would
lose information. The upshot is that
the download buffer should be as
large as possible. at least 30K bytes
to store about l 5 pages during a
single downloading session. Since the
download buffer memory will be
larger the smaller your communica
tions program (CP). another mark of
a good CP is that it occupies a mini
mum amount of RAM.
One way to retain information dur
ing downloading is to set up a system
of prearranged stop and start signals
between the receiving micro and the
host. Sometimes such a system is
known as "handshaking" because the

two computers cooperate during data
transfer. The result is that information
is sent by the host in blocks. because
after the microcomputer has had
enough. it signals the host to stop
sending until the data already sent
has been stored to disk. Then the
micro sends the go-ahead signal and
the host sends until it receives the
next stop signal. Unfortunately. dif
ferent hosts recognize different stop/
start signals. So your CP should have
the option of choosing several dif
ferent variations on this pattern.
There's an additional wrinkle to
altering protocol. A few programs let
you pause after you make the tele
phone connection and change your
protocol in midstream. Those that
don't can make your life difficult by
making you lose data.
A different method of combatting
the problem of potential data loss
during downloading also provides a

solution to garbled data due to tele
phone-line noise. Noise is the pres
ence of random electrical signals (you
can even hear some of them as clicks
or static) in the telephone company's
transmission lines. Depending on how
much is present. your data may be
almost unreadable after transmission.
Fortunately. some commercial com
munications software packages (and
some in the public domain. too) incor
porate an error-checking method of
data transfer that allows only good
(i.e .. unaltered) data to be captured.
For these error-checking communi 
cations programs (Christensen. or
XMODEM. and Kermit are two popu
lar examples). both the host and the
receiving micro have to use the same
convention. Data is sent in bursts of
128 or 2 56 characters by the host. At
the same time. the sum of the bytes
in the packet is sent along with the
(continued)

Come visit us in our
Long Island Showroom

Se Habla Espanol
0

226 Sherwood A 1•e.
Farmi11 da/1!, 'V I' II 735

IBM PC & COMPATIBLES
IBM PC/XT/AT. Columbia, Zenith,
Sanyo, Leading Edge, Televideo
OTHER POPULAR COMPUTERS
Epson, Cromemco, NEC PC, Altos,
North Star, Dual 68000, DEC PDP/VAX
APPLE Lisa/Mac
We also have selected demonstration
models for sale at special prices
PLOTTERS/DIGITIZERS
Amdrk
llouston ln slrumC'nt

6-pcn .'\-Y Plotter.. . . . ... . . . . . .
. .S895
D~vTP-29 8-pcn .'\-Y Ploucr . .
1,795
Df\·IP-40 I pen plotter. . . . . . . . . . .
. . 795
DMP4 I. DMP-12 22xJ4 ". 24.x J6" . . . C..\ l.l.
OMP.S 1. D~vfP-52 22xJ4", 24.xJ6" . CALL
HIPAD DT-1\AA DiE il it<r.. ......
. 725
HIPAD OT- 114 4-b1111011 di,gi1i z1.: r . . . CAI.I.

lkwll'lf Pad.:ard

7.J70A 2-pcn plo11cr
. . 9-tll
7475A 6-pcn plotter .. . . . . . ... , ... l,<1-tO

Cakornp MH4

8-pcn platier. .... . , ..•. , . . ... . 1.<>50
945A/PCI 24 x48" ............... . . CALI.
965A/PCI .14x59". . .. ...... •. ... . . CA I.I .

Cnble:COMSYSTl-.:C N C. ll' l'ORK
Telex: CSTNY 4294 18
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sale on EPSON!!

l 'o >hi il • PIJ40
0 :J•u.pr1,doC"I

2.t win.:. c \ ..:dkm
Think.kt .
. ... , • • . S.a50
I .<1s1.'r.k·1 ........... . .. , . . . . ],JOO
80 rnl.. 160 ..:ps . . . . . . • • . • . . • .. 799
80IO 180 cps.. .
.545
***l:4•1ll'r Qu:1lity***

PH INTER
F:PSIN
FX -~O

PJ,O'ITEH

rn11 ...io

ll\G\TIZER
\)'['.[\.[

AutoC AD '~ is <1 1wo-dimcnsional ..:ompu1cr-<1ickd
drafting <111d design sys1c:m ~ 11i1<1b k for m ;i ny applica 
tions including drawings for an:hi1ec1ural, mcchani..:al.
electrical, PCB l<1 yo11 1, ..:hemical, \l rll~'luml . ;111d civil
engineering.
For thl? ..:onfiguration a\ ~hown in 1hl' abm·L' \lowd1art,

$5,800.00
Packagl' with I Ut\I PC/ .\T al\O <1' ai\abk
............. CALL fOR Dl! 1J\IL~ *"'*••••••••••
smARTWORK ror PCB la~' Oll\.
. ... . 845

MODEMS
HAYES

MORE FOR YOUR IBM PC

Holida~·

u•so:-:

1.()151111
1lewk11 Pm·kard

POWERFUL ADD-ON BOARDS
from AST, PERSYST. PLANTRONIC. TECMAR,
QUADRAM, HER CULES, TITAN, DTC AQU\'\,
MAYNARD, WESTERN DIGITAL

DATABASE 68000 UNIX EXPORT
PRINTERS
EPSON, OKIDATA
full line
Call

AN AFFORDABLE
CAD SYSTEM
FOR ENGINEERS
& DESIGNEA.,.:.:S~L,.__~

USU:
~()YATJ()'.\

Raral-\'adic

Smartmotkm J00/1200 bps . ....... 475
120013 modem for IB~· I PC ..... CALL
JOO/ 1200 bps w/6-tK par<11le l pan . 550
P<1s sword JOO/ 1200 bps modl'm . . .. J50
S111anmodcm J(X)/ 12(X) bps 1110dt'111 .. ·115
PC Cat J00/1 200 bps modem ..... .-$50
~IAX\\' El.L 1200 . .
. ..150

Siar l'mn•r Typl'
18 cps parallel/serial.. ..
. .375
NE(" 2050
20 ..:ps ror I U~· I PC. . ,
. 760
3550
J5 cps for IBM PC ........ .. 1,520
Cltoh F-IO
50 ..:ps.. .. .
. . • . . • . ... 1.350
Juk i <>100
18 cps. .
. .a59
Qume 11 1.in
w/ I B.\I inH.'rral·1.· . .... _ . . . . I ,.HO
Diahlo <>JO
ECS/ IB\I c .\ I. char. set . ,
. . 2.IOI
D~nax HIU5
JJ ..:p ~.
. 910
(omrex Com writer Ill . . . . . . . . . . . .
. 7.aO
Transtar 315
graphi..:, ..:olor..
..a79

TERMINALS
Zenith

7.29

ESPIUl
EXEC lll / I02
Q UME 1112
1113
211GX
\'ISUAI. 55
1112
550
WYSE 511
75

(,Jl(I

.. ....... . CA I.I.

Z49 ...
14" .... . .

.... 880

. .580
. ... 850
.a99
... 875
. 1.0511
. 7<i0
IJ" ~muL VTIO:!: ............ . 920
..:nml. 1 Fl\ olUIO........ ... 2,1150
1-1." ~0 / 1 3.:! l"'OI. .........
.. 559
f\ ,. S J '.\::j,lW .. ••• , • . . . . . . 625

cmul. VTI02 . .

14" . ..... . ............ .
l'IllUl. VTIOO .
emu I. TE l-\4010 ..

MONITORS

Panasonic <1mber super .. ..•.• , . • . • • . . , , , , .... 199
<..:om r ex CR6800 14"'RGB. . ...... . . . . .
. ....... .a89
NEC JCl2l6 RGl3 111oni1or, 6-tChJOO rl'solution..
. .. .aJ5
Amdek 300 12" green monitor . . .
_.
. . 155
Princelon Grnphic H :\'.12 RGB monitor. ..
. . .a 1JO
SR\2 RG I!. ............. . ..... . 6311
Zenith ZVM 12J Green Moni1or . . . , • • , , ,
. 87
Z\'l\1 135 RGB monitor ror I B :\·I PC. . . . . . ... .a75
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800·5444354
VISA
'

j GA Residents
(404) 441-3112

ffi

AST SIX PAC PLU S & MONOGRAPH •. ..... ... CALL
CSS SUPERVISION ................... .. ........ NEW
EVEREX GRAPHICS EDGE ...................... CALL
FORTE DATA PC3278 EMULATOR .. .......... .NEW
HERCULES GRAPHICS CARD .............. .... . 335
IRMA 3278 EMULATOR ................ BEST PRICE
MICRO LOG BABY BLUE (CPM CARO) .........NEW
ORCHID PC BLOSSOM & TURBO .. .. ........ ..CALL
PCjr MEMORY EXPANSION (UP TO 512K) ... CALL
PERSYST BOARDS & CARDS .. ..... .... .... .. .SAVE
QUADRAM ALL PRODUCTS .................... CALL
STB GRAPH IX PLUS II .... ...... ...... ..... .... CALL
TECMAR ALL PRDDUCTS ... ................... CALL
TITAN ACCELERATORS FOR IBM OR APPLE.CALL
TSENG LABS ULTRA PAK .. ............... .. ... NEW

DISK DRIVES
FULL HEIGHTS (FOR IBM) ............... FROM 110
HALF HEIGHTS (FOR IBM).............. FROM 125
ALPHA OMEGA TURBO 10 .................... CALL
EVER EX 10 MEG INTERNAL HARD DISK ....... 950
IOMEGA BERNOULLI BOX (20 MEG) ........ .. 2895
MICRO SCI (FOR APPLE) ... .. ................. CALL
PCir 2ND DISK DRIVE OR HARD DISK ......... CALL
PE!\CHTREE PERIPHERALS ................... CALL
QUllDDISK 6 MEG REMOVABLE ....... ........ CALL
QUENTIN (FOR APPLE & IBM) ................. SAVE
TAl:.LGRASS HARD DISK WITH BACKUP..... CALL
TA~OON TM100·2 ..199 TM65 V1 HEIGHT..175
· ' 10 MEG HARD .. .......... .. .. .......... ... CALL
TEAC 1/2 HT STREAMERS & HARD DISK ..... NEW
TEPMAR 5 MEG REMOVABLE.......... ... .. .. CALL

PRINTERS
ANA DEX .. ..................... .................. CALL
C. ITOH LETTER OUALITY ... .......... .. ...... CALL
EPSON FX. MX. RX ........ .. ......... .. ...... SAVE
NEC SPINWRITER. P2 & P3 ... .... ......... .... CALL
OKIDATA ALL MODELS .. ............. BEST PRICES
Rll'EMAN NEW 3" HIGH MODELS ............ SAVE
STAR MICRONICS GEM INI 10X/15X.... . 279/399
TOSHIBA P1350 & P1340 .......... ............ CALL

MONITORS
AMDEK ..... .. .. .... ... ... .. .. .. ..... ... .. .. .... . CALL
PRINCETON GRAPHICS ........................ SAVE
QUADRAM OUADCHROME.................... CALL
TAXAN ALL MODELS .. .. .... .... ..... ... .. ..... CALL

SOFTWARE
COPY 11 PC ...... ..SAVE
FRAMEWORK ...... 399
LOTUS 1· 2·3..... SAVE
SYMPHONY...... .. 475
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D·BASE 11 1... ....... 399
JANUS/AOA ..... SAVE
MULTI MATE....... 279
10 BASE.. ........CALL
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packet. The program in the receiving
micro captures the data and also
sums the packet's bytes. Only if the
micro-generated sum is the same as
that sent by the host is the data ac
cepted If it differs. the program
assumes that an error has occurred.
i.e.. that line noise has altered the data
in some way That packet is then dis
carded. and the host sends the last
set of characters again.
Notice that with error-checking pro
tocol. the host sends only one packet
of information at a time. It never
sends more until you tell it to do so.
This means that only a small down
load buffer is needed. The communi
cations software pauses and dumps
the buffer onto a disk before advis
ing the host that it is read y for the
next packet. Downloading by one of
these error-checking methods is more
accurate than using a simple down
load buffer. The process can go on all
day without losing information. and
watching two machines perform flaw
lessly in tandem is a kind of high-tech
poetry. But remember. whenever time
is at a premium. error-checking trans
mission is much slower than simple
downloading. and it can get very slow
indeed if there is much noise on the
line.
A software filter is another of those
things that may seem like a luxury but
isn't. When downloading information
to a remote microcomputer. different
hosts will mix in a variety of special
characters (often control characters)
with the transmission. Most frequent
ly found are the carriage return
(Control-M) and the linefeed (Control
!). Depending on your final use for the
data. these special characters can be
annoying. Furthermore. unwanted
control characters can cause func
tional changes in your microcomputer
if they correspond to codes used by
your software. The only solution to
this kind of problem is to have the
communications software filter the in
coming transmission. It must either
discard certain characters you don't
want or replace them with acceptable
alternatives. Filtering is often accom
plished by a translation table. Such a
table allows you to specify before

hand exactly how each incoming char
acter is treated and changed before
it is stored.
One common downloading feature
that doesn't seem too important to us
is the ability to turn on the printer and
transmit characters to it during the
course of direct downloading from
the host. This. of course. gets around
the problem of lost information. but
it can slow you down so much that it
hardly seems worth the trouble.
Besides. once you use paper you can't
erase it like a disk file. You run the risk
of wasting a lot of paper on useless
information. And if you now believe
that unwanted control characters can
screw up a disk file. you should see
what they can do to a printer. There.
control codes are routinely used to
set such functions as paper advance.
font size. etc. As a general rule. it's
probably most efficient to download
directly to a disk file and print any
thing that looks interesting at a later
time.
The only real use we've found for
the printer while we're communicating
is to record the menus of a new host
system . When logging on for the first
time. it is convenient to print out the
menus and sign-on messages imme
diately so you can continue to explore
the system . Otherwise. you may waste
a lot of time re-ca ll ing those menus
for reference. You can't afford too
much delay while you try to remem
ber what to do next. Many host sys
tems are set up with " timed out"
capabilities. In other words. if you
haven't sent a command by the time
the host thinks you should. the system
will automatically log you off and
disconnect.
UPLOADING-I CAN'T BELIEVE
IT ATE THE WHOLE THING

The other side of " intelligent" ter
minal operation is sending stored files
from your microcomputer to a host
computer-what's known to the
cognoscenti as "uploading."
Why would anyone want to upload?
The reasons differ widely and are
pretty specific to the individual.
Perhaps the most common reason is
(continued)

Dare to Cotnpare. Come in. Sit down.

Run both PCs. IBM vs.TI. Side by side.
Compare how they run powerful software.
Like 1-2:-3™from Lotus~ Or BPS Business
Graphics:' Or MultiMate:'
Compare speed. Keyboards. Graphics.
Service and support. Compare everything
a PC can do for you.
And one simple fact
will emerge:

, ,, ,, ,,. , . , , ,, 1

I
~

' .....
~-

IBM Personal Computer
(1-2-3 from Lotus)

..

~

Texas Instruments Professional Computer
(1-2-3 from Lotus)

Take Tl's "Dare to Compare" challenge today. Selected dealers want you to see for yourself
how the TI Professional makes the best software perform even better. You'll also learn how
TI backs you with outstanding service and support, including an optional
....li.s.
24-hour customer support line and extended 1- or 5-year warranties.
Call us toll-free at 1-800-527-3500 for your nearest TI dealers.

TEXAS

IBM isa aademark oflntemational Business Machines. Inc. l.otusand l-2-3 aie ttademarksofl.otus
BPS Business G[aphics is a uademark of Business & Professional Software.,
lncmpo<ated. MultiMate is a ttademark ofSoftWord Systems. Copyright © 1984, Texas lnsuumen• lncorpora<ed.

Dev~lopmenr Co1po1acion.

v

INSTRUM£NIB
Creating useful oroducrs and services for vou.
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The only thing
trickier than getting
onto a system without
pain is getting away
with a clean and
satisfying attitude.

communications with the attendant
waste of time. and maybe money. too.
MACHINE ACCESS-STOP THE
WORLD. I WANT TO GET OFF

When you're telecommunicating with
another computer. you might still
want complete access to your own
machine. (Most CPs don't allow this.)
At the very least you are sure to want
to check your file list (and also to
change data disks during the session).
Maybe you·11 need to review a disk file
before uploading or after download
ing. It should be fairly easy to find
those capabilities. but some programs
don't allow them.
It's still harder to find a CP that will
let you run one of your own programs
while you're connected to the host so
that you can send your program out
put directly over the phone line. This
can sometimes be a very useful capa
bility. as in the job one of us had. to
transfer over a thousand sequential
ly numbered. short disk files over the
phone line to a minicomputer for
statistical processing. We didn't have
a CP that was up to doing the job
automaticall y, so the primitive pro
grammability built into the modem
had to be utilized. A jury-rigged CP
was improvised in BASIC. to minimize
the agony.

that the host computer is being used
for electronic mail (EMAIL)-sending
a message to be read by another user
of the system. Often the EMAIL editor
programs are rather primitive. You
may prefer to use the word-process
ing software on your microcomputer
to prepare and edit messages before
sending them to the host for process
ing.
Maybe you're a writer who com
poses with a portable microcomputer
on the road and you need to store
text files for your magnum opus. You
send them to a mainframe host for
safekeeping When you get home
again. you download the lot for fur
ther editing and printing. Maybe you
use your micro as a "glass keypunch."
Programs and data files prepared on
your own system are later sent to a
mainframe to run big number-crunch
ing jobs.
Whatever your reason for uploading SIGNING OFF-SAY
GOODNIGHT. GRACIE
files to a host computer. the potential
problems are many. All the details of Sooner or later you will want to ter
protocol are just as important as in
minate the current conversation be
tween your microcomputer and the
downloading. In addition. there is
wide variation in the ability of host host and move on to something else.
The only thing trickier than getting
computers to consume your transmis
sion. Some can absorb a seemingly onto a system without pain is getting
endless quantity of characters without away with a clean and satisfying at
a complaint. Others require that the titude. First you'l l have to figure out
data stream be neatly packaged into how to get the host to give up grace
individual lines. separated by carriage fully. It seems they all have different
returns. sometimes accompanied by · requirements for saying good-bye.
If you have a direct-connect
linefeeds.
modem. you'l l also want your CP to
If you are to use these varied sys
tems automatically. your CP must not be smart enough to tell it how to hang
up the phone. Some communications
only be able to read a disk file and
send it out over your modem. but software is tailored only to work with
must also be able to send it in the specific communications hardware
fine and convenient if you happen to
fashion required by the host. If it can't.
have all the parts that work together.
the result will be error messages. con
We think it's a little better to have the
fusion. and usually a breakdown in
208
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flexibility to define macros so that
new hang-up commands can be sent
to a new modem when you need it.
Of course. you can always just " pull
the plug." But that's so inelegant (to
say nothing of kludgy), you run the
risk of endangering your health
through sheer mortification.
GENERAL FEATURES

In addition to the necessary functions
mentioned above. there are a host of
other factors to take into account.
Some. while not crucial. are vexatious
to do without. We know of one pack
age. for instance. which. in its first
commercially available version. didn't
allow files to be read from or written
to any disk drive other than the one
from which the program disk had
been booted. That program disk had
to be removed from the drive before
any intelligent terminal operation was
possible-a constant source of an
noyance. Fortunately. the second ver
sion of the program had the neces
sary option to redirect input and out
put from/to a second disk. Ideally you
should look for a program that can
address any of several disk drives you
may have now or might add in the
future. (This will be especially impor
tant if you add a hard disk at some
point.)
Not all specia l features are so
critical. and some may be regarded as
largely a matter of personal prefer
ence. One CP has an extensive set of
menus to guide you through such in
tricacies as selecting block-transfer
protocol. baud rate. and disk drives.
Another presents you with a blank
screen and relies on memorization of
the control codes necessary to
change options. Changes can be
made. however. without first switching
to a special menu.
.
The first program is easier to use for
the first month or two. In addition to
being hand-held through the neces
sary steps. it is always clear which on
screen messages are coming from the
host and which are coming from the
communications software. For the ex
perienced user. however. the second
program is preferable. It isn't
(continued)

While some disks lose their way in the torrid zone of drive heat,
Maxell guarantees safe passage.
mn~wi
A !ifetime warranty. And manufac
turing standards that make it almost
unnecessary.
Consider this: Every time you take
your disk for a little spin, you expose
it to drive heat that can sidetrack data.
Worse, take it to the point of no return.
Maxell's Gold Standard jacket construc
tion defies heat of 140°F And keeps
your information on track.
And Ma xell runs clea n. A unique
process impregnates lubricants through
out the oxide layer. Extending media
and head !ife. How good is Gold?

Maxell's the disk that many drive manu
facturers trust to put new equipment
through its paces. It's that bug-free.
So you can drive a bargain. But in
accelerated tests, Maxell was an

indmtcy leadec in mac-free peclocmance and durability. Proving that if
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necessary to call up an annoying
series of menus to initiate each sim
ple operation.
Clearly. which kind of program you
look for depends a lot on your per
sonal preference. We think the ideal
solution is a program with extensive
menu guidance for the uninitiated.
but with the option to skip all menus

for the experienced user.
Another feature you might not think
you need until you have wasted 40
minutes and 1000 keystrokes is the
ability to automatically redial a
number and sound a warning that
connection with that busy host system
has finally been made. Anyone who
frequentl y has to use telecommun ica

Programmer's Quiz

BetterBASIC is
a. Interactive
b. Structured
c. Compiled
d. Modular
e. Extensible
f. Supports 640k
g. All of the above
·aAoqe al.n !O 11e ·6 ·su\f
Ask your dealer for BetterBASIC or
call Summit Software at 617-235-0729

BetterBASIC 199.00 8087 MathModule 99.00
Runtime System 250.00 Sample Disk 10.00

~

I

Summit Software Technolo3y ...
P.O. Box 99, Babson Park.Wellesley. MA 02157
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Circle 3 55 on inquir y card.

tions will quickly place this in the
"must have" category. You 'll be able
to continue other activities. secure in
the knowledge that a clear and rec
ognizable signal will be sounded
when the link is ready.
Finally. some CPs come with a batch
of utility programs that may be run.
before or after the on -line session
with the host. These are usuall y
related to processing disk files so they
can be transmitted more easily. or in
terpreted or printed readily after
downloading. It is possible. for in
stance. to translate a binary file into
ASCII form for transmission with a
utility program . But wouldn't it be bet
ter to simply build the facility for
transmitting binary files into the CP in
the first place? The same might be
said of utilities that allow transfer of
disk files between each of several
operating systems you may run.
Generally. the question of special
purpose utilities accompanying the
CP seems to us a minor one. The most
important utilities should obviously
be built into the program. The less im
portant ones are better handled by a
utility like a word processor.
At this point. perhaps the last and
most useful guideline we can suggest
is to remember that like almost every
other product that is subject to tech
nical and design limitations. the
"best" CP is going to mean different
things to different people. Since the
more features you have. the more
memory you use up (or the more
time-wasting disk access you require).
you can't have everything in a single
program. Judging communications
software should be a matter of
evaluating the trade-offs. In other
words. excellence becomes a matter
of how many features the author of
the package was able to include with
out sacrificing compactness and
efficiency.
Whatever you are looking for in CPs.
you're sure to find a considerable
variety to choose from And when at
last you find the program that does
almost everything you want. we can
guarantee that you're in for a fascinat
ing experience in telecommunica
tion.•

A NewAge Dawns for
Microcomputer Programming
PROMAL™ is innovative.
with saves to memory and comPROMAL (PROgrammer's Micro pilation from memory workspace.
Application Language) was
PROMAL is elegant.
designed to achieve maximum PROMALovercomes the perfor
performance from small com put- mance limitations inherent in all
ers... performance previously . small systems. It gives you access
1mposs1ble except with machine to the power of the machine. But
.&~ language. And it was developed, it doesn't require the complexity
~~ \. spec1f1callY, to meet the need for of machine language program~.A[.: a development system for limited ming With PROMAL, you can
memory environments.
have performance the easy way .
PROMALiscomplete.
sinceitwasdevelopedfromthe
lt'safast,structuredprogrammingverybeginningtoworkonsmall
language. lt'salsoatruedevelop- systems...elegantly
ment system, complete with its PROMAL may be the answer
1 '-'
own command-oriented
to your programming needs.
operating system executive; fast Finally, there's an answer to the
one-pass com p1ler; and fullneed for a complete environscreen cursor-driven editor. In
mentforsimpleand rapid
short, PROMAL is the complete · program development Final I}~ a
set of tools that microcomputer new age has begun for microprogrammers have been
computer programmers. Finally,
waiting for.
there's PROMAL.

-===========..
M

PRO

• tr- t
The F1rs ras
.,&d
Structu
Language
That Let§ YOU
Program The
WayYou PROMAL is fast.

PROMAL FEATURES
COMPILED LANGUAGE
Structured procedural language
with indentation
Fast, 1-pass compiler
Simplified syntax requirements
No line numbering required
Long variable names
Global, Local, &Argvariables
Byte, Word, Integer & Real types
Dec or Hex number types
Functions w /passed arguments
Procedures w I passed arguments
Built in 1/0 library
Arrays, strings, pointers
Control Statements: IF-ELSE, IF, WHILE,
FOR, CHOOSE, BREAK, REPEAT,
INCLUDE, NEXl; ESCAPE, REFUGE
Compiler 1/0 from/to disk or memory
EXECUTIVE
Command oriented, w /line editing
Memoryresident
Allows multiple user programs in
memory at once
Function key definitions
Program abort and pause
22 Resident system commands,
8 user-defined resident commands,
no limit on disk commands
Prior command recal I
1/0 Re-direction to disk or printer
Batch jobs
EDITOR

PROMAL is available for the
Commodore 64 now.
PROMAL is scheduled for
release on the Apple lie in
December, 1984andonthe
IBM PC in 1st Quarter, 1985.

LIBRARY
43 Machine-language commands
Memory resident
Call by name with arguments
1/0, Edit, String, Cursor control
and much more

PROMAJ..runson
Commodore 64s with disk drive.

re:ss

For Qutcker response on credit card orders, call. .

Toll Free: 1-800-762-7874 (In North carolina919·787-7703)
- - - - - - - - - - OurGuarante:e:----- - - - - -11
iyyourcopyof PROMAl. for 15 day;. If you are not completely satisfied, return~ to us
undamaged and we'll refund your money. No questions asked. Dealer inquiries invited.

•
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INTRODUCING
Interface Technologies' Modula-2
Software Development System

And if you leave an undefined variable or data type,
the editor detects the mistake and gives you the option
of on-line "help" to correct it. No other programming
text editor offers you this much innovation.

The computer press is hailing Modula-2 as "the next
standard in programming languages." Modula-2
How to tum "wait time"
combines the strengths of its popular predeces
~nto "work time"
sor-Pascal-with the features that made the C - - - - - - - - - - - - - - - 
Most of a program
language appealing, like independent com f EDIT J
mer's time is spent
pilation and direct hardware control.
•:::::::·:r-;C;:;-;O~M;;;:;P;;;IL-;:EITT~
waiting, and the biggest
But until today, no company offered a _
•-•--11111i"""---rRiiuliN:i-1
Modula-2 system that made software develop
. ._ _ _,... culprit is usually the
compiler. Our compiler
ment fast, easy and efficient.
RUN

The fast, powerful tool
for programmers
Now that breakthrough is here: Interface Technol
ogies' Modula-2 Software Development System for
the IBM® PC, XT, AT and compatible
computers gives programmers the same
quantum leap in productivity that spread
sheets and word processors gave to end
users. It can reduce monotonous wait
time, dramatically increase speed, help
eliminate thoughtless mistakes, and free you to become
more creative in all your programming efforts.

How to speed input and
eliminate 30% of errors
Thirty percent of programming mistakes are syntax
errors and simple typos in the program structure. Our
"syntax-directed" Modula-2 editor does away with
these time-consuming headaches forever.
It also speeds input
by reducing manual typ
ing as much as 90%, let
ting you enter statements
with a single keystroke.
For example, if you type
a capital "I" at the be
ginning of a line, the editor
completes the logical "IF
/
THEN" statement auto
matically, so you can concen
Entercomplete statements trate on what you want to
with one keystroke.
program, rather than your typing.
The editor locks out errors, finishing each statement
and procedure in perfect accord with the standard
ized rules of Modula-2. It also indents and formats
your text automatically, making programs easy to read
and maintain, an important feature on big projects.
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The Interface Technologies Modu/a .2
of/ware Development System saves
rime by compiling while you edit.

turns this wait time
into work time, with a
technical innovation
we call "background"
compilation.
With background
compilation, every moment you spend writing or edit
ing a Modula-2 program, it's automatically being
compiled into object code, line by line as you work!
When you're finished editing, all that's left for the
compiler to do is a quick mopping up that generates
optimized native code in a single pass.
How quick is "quick"?
Thanks to background compilation and the fact that
the compiler itself is so fast, Interface Technologies'
compiler can turn I00 lines of typical Modula-2 pro
gram text into optimized machine code in less than
five seconds.
And the Interface Technologies Modula-2 Software
Development System compiler produces compact
code that has execution speed superior to that pro
duced by any other Modula-2 compiler presently
available to individuals and firms involved in soft
ware development.

How to do two things at once
Along with the syntax-directed editor and back
ground compilation, Interface Technologies' Software

Development System gives your screen multiple
windows so you can refer to one file while
you edit another-simultaneously.
Concurrent editing of
multiple files is particularly
useful when you're doing
programming work intended
for separate compilation, and
Interface Technologies has
the only Modula-2 develop
ment system on the market
that provides you this help
ful benefit.
Work with multiple files
faster, easier in windows.

How preprogrammed modules
speed development
One of the advantages of Modula-2 is that it lets you
build large, reliable programs quickly, by linking
smaller "building-block" modules.
The development system's toolkit of precompiled
program modules includes the standard Modula-2
library, and adds exclusive link-and-run modules for
color graphics support, sound, and direct calls to the

operating sys
Plus you get
, lnOut tem.
low-cost updates
-~~r:::=- from lnter
"-:::::5iiii;..
FileS face Technol
ogies' growing
library of pro
gram modules.
Turn big programs into smaller projects
with ready-made modules.

Increase productivity for $249
Interface Technologies' Software Development
System is fast, powerful and unlimited. It works so well
that it's the same tool Interface Technologies is using to
write business and consumer applications in Modula-2.
For $249, you get the syntax-directed editor and
compiler, linker, module library and tutorial that will
have even modestly experienced programmers writing
in Modula-2 in days. And you have full rights to your
work; there's no license fee for programs you develop
with our system.

You can use it on any IBM® PC, XT, AT
or compatible with two DSDD floppy drives and
320KRAM.
You get a thoroughly indexed, comprehensive user's
manual and free telephone support from Interface
Technologies.
But the most important thing you get is the future,
and the programming language of the future is
Modula-2.
For more information, or to order the Modula-2
Software Development System, call 1-800-922-9049
today. In Texas, call
(713) 523-8422.
To order
by mail, or
to request
further infor
mation, fill
out and mail
the coupon
below.

r------------1
PHONE ~~~~

NAME

I COMPANY or SCHOOL
I MAILING ADDRESS
I CITY
STATE _ _ ZIP
I PLEASE SEND ME _ _ copies $249 each.
I MAIL REQUESTS TO:
INTERFACE TECHNOLOGIE.S CORPORATION
I 3336 Richmond, Houston, Texas 77098
ITC will accept personal checks, money orders or the following credit cards:
I Visa/American Express/MasterCard
I Credit Card #
Exp. Date
Interbank number {MasterCard}=--- -- - - - -
I YourSignature _ _ _ _ __ _ _ _ _ _ _ __
@

Texas residents. add 6. 125% Sales Tax.

:

IMlllMIRa#«Dm71
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Compiler Library, and a translator that
To support the 8087 we stock the
MicroWay* is the world's leading
largest selection of of 8087 software converts object modules into read·
retailer of 8087s. We also have the
able assembly language files. If you
most accurate statistics on chip relia anywhere. This includes: five
FORTRANs, three PASCALS, APL,
have a question about which com
bility. They are: .01 % infant mortality,
Intel's ASM86, PL/M-86, several Cs,
puter, language, compiler, operating
.00% adult mortality and .02% 8088
system or application package is
87BASIC, 87MACRO and MATRIX
incompatibility. As for ease of install
ation, we have never had a customer PAK For real time or multi-user appli best suited to your problem, we can
answer it Just call:
cations we otter RTOS'" - our imple
return a chip because of bent pins.
Information and Orders
mentation of Inters iRMX executive.
We are so confident that you will be
617·746·7341
Our new products include a profes
able to successfully install and use
University, Corporate and
sional debugger with 8087 suppor~
the chip that we offer a 180-day
warranty with every chip we sell. That's an interface library which enables MS Government Buyers
617-746-7364
Fortran users to call the IBM Basic
90 days more than anyone else!

Micro
Way™
_ __
8087 Support
For the IBM PC, PC XT, PC AT and Compatibles.
MWS-286'" Configured to your specifica
tions, our computer runs RTOS-286 or XENI X.
Includes one Intel compiler, seven slot multibus
chassis, hard disk, streaming tape backup and
Intel Service Contract. Six to twenty times faster
than your PC . .
. .............. .. CALL
REAL TIME MULTI-TASKING/
MULTl-USER EXECUTIVE - RTOS

RTOS is a MicroWay configured version of
iRMX-86. Includes ASM-86, LINK-86, LOC-86,
Ll&86, and the ROM Hex Loader ....... $600

87FORTRAN/RTOS'" - our adaptation

of
the Intel Fortran-86 Compiler generates in line
8087 code using all 8087 data types including
80-bit reals and 64-bit integers. The compiler
uses the Intel large memory model, allowing
code/data structures of a full megabyte, and
supports overlays. Includes RTOS and support
for one year ...... .. ... .. . ......... ... . . $1350

87 PASCALJRTOS'"

is Inters ISO
Standard Pascal with 8087-8088 exceptions.
These make it possible to use all the 8087 data
types directly, while generating modules in one
of the three Intel Memory Models. Includes
RTOS and support for one year ........ . $1350

RTOS DEVELOPMENT PACKAGE

includes 87FORTRAN, 87PASCAL, PL/M-86,
Utilities, TX Screen Editor and RTOS .... $2500

OBJ -ASM'" - a multipass object module
translator and disassembler. Produces
assembly language listings which include public
symbols, external symbols, and labels
commented with cross references. Ideal for
unders tanding and patching object modules
and libraries for which source is not
available ........................ . .. ..... . . $200

FFT87 an FFT package for the 8087.
Performs Forward and Inverse Transforms on
complex data Callable from SSS or MS
Fortran....
. ......... ............. $150

MATRIXPAK'" manages a MEGABYTE!
Written in assembly language, our runtime
package accurately manipulates large matrices
at very fast speeds. Includes matrix inversion
and the solution of simultaneous linear equa
tions. Callable from MS Fortran 3.2, 87MACRO,
87BASIC, and RTOS.
. .. . ...... each $150
87BASIC'"

includes patches to the IBM
Basic Compiler and both runtime libraries for
USER TRANSPARENT and COMPLETE 8087
support Provides super fast performance for all
numeric operations including trigonometries,
transcendentals, addition, subtraction,
multiplication, and division .. ... ........... $150

87BASIC/INLINE'" generates inline
8087 code! Converts the IBM Basic Compiler
output into an assembly language source listing
which allows the user to make additional
refinements to his program. Real expression
evaluations run seven times faster than in
87BASIC.
. .. ... ... .. .... ... ....... $200
87MACRO'" - our complete 8087

software
development package. It contains a "Pre
processor," source code for a set of 8087
macros, and an object library of numeric
functions including transcendentals,
trigonometries,, hyperbolics, encoding, decoding
and conversions ..... ... ... ... ..... . .. .. $150

87DEBUG'" - a professional debugger with
8087 support, a sophisticated screen-oriented
macro command processor, and trace features
which include the ability to skip tracing through
branches to calls and software and hardware
interrupts. Breakpoints can be set in code or on
guarded addresses in RAM . ... .. . ... . .. .. $150
FOR-BAS'" - a library of interface routines
which allow MS Fortran programs to call the
IBM Basic Compiler library and access features
such as the RANDOM NUMBER GENERATOR,
SOUND, PLAY, DRAW and SCREEN
commands .......... ... _. __ .... .......... $150

8087-3 CHIP.... ..... $149

including DIAGNOSTICS and 180-day warranty

8087 8mhz... ... ... $375
80287 CHIP. ..... .. .$350
64K RAM Set. ......... $35
256K RAM Set. .. .$250
PC AT 30 MEGABYTE
WINCHESTER DRIVE. .......... s2000
MICROSOFT FORTRAN 3.2.... $239
MICROSOFT PASCAL 3.2 ...... s209

These IEEE compatible compilers support
double precision and the 8087.

DIGITAL RESEARCH
... s219
FORTRAN........ .. ........ ...
MICROSOFT C COMPILER. .... $329
LATTICE C with 8087 support ....... $329
FLOATS? for MSC....... .. ... . .. . ..... ... 125
IBM Basic Compiler ...... .. ..... . . ....... CALL
SuperSoft Fortran 66.... ... ... . . ..
. ..... 329
STSC APL*PLUS/PC..
. 500
TURBO PASCAL or SIDEKICK ..... . ...... .. 45
TOOLBOX ... ...................... . ......... 45
TURBO PASCAL with 8087 Support .. . .. ... 85
HALO GRAPHICS. . . .... . ...... . ..... ... CALL
GRAPH MA TIC.... ... . . .. . ................ . . 125
ENERGRAPHICS..... . ........ . ... . . . ...... 295
Professional BASIC ...... . .. .. .......... . ... 295
COSMOS REVELATION ................... 850
MAYNARD WS1 HARD DISK .. ... ... ...... 950
MAYNARD WS2 or WS3 HARO DISK .... 1109
JRAM-2 ..................... .. ... . , .. , .. , . CALL
smARTWORK by WINTEK .. . .. . ... .. ...... 895
SPSS/PC ...... .. .............. . .... .. .. . ... 695
Alpha Software ESP .. ............ .......... 595
SuperCalc Ill with 8087 support ....... ... CALL
Phoenix PLINK86 . .. ................... ... . 295
NO CHARGE FOR CREDIT CARDS
ALL ITEMS IN STOCK

*Formerly MicroWare, Inc. 
not affiliated or connected with
MicroWare Systems Corporation
of Des Moines, Iowa.
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THE ON~LINE
SEARCH
BY SUZANA LISANTI

Accessing tne world's electronic brain
UNTIL RECENTLY. only librarians and
specialists with extensive training and
a prime-time. prime-rate budget found
searching for information from the
world's "data banks" an easy task.
Now. anyone with a terminal. a
modem. and a password can access
any of 344 of these data repositories.
offering over 2400 database files
with a minimal amount of fuss.
Pricing policies for access to. and
use of. these on-line services vary
greatly. About 3 5 percent of the data
bases require some type of subscrip
tion payment. ranging from a $3 5
sign-up fee to several thousand
dollars per year. However. the cost of
on-line searches has begun to come
down.
The following three developments
have helped to lower costs. First.
some information services have intro
duced low-cost subscriptions to their
most popular databases. offering
evening and weekend access. Dialog's
"Knowledge Index" currently makes
24 databases available. and BRS"s
"After Dark" service provides access
to 36 databases. A typical search on
these services can be done for $ 5 or
less. Other reduced-rate services offer
a group of subject-specific databases

(for instance. in business or medicine)
to professionals for a flat fee. like $I 00
per month. allowing unlimited prime
time access
Second. new front-end search soft
ware packages for microcomputers.
such as In-Search. Sci-Mate. Search
Helper. and Search Master. let you
enter your search terms off line. By
striking a single key. you are con
nected to a major on-line service. The
software then performs your search
automatically. downloads the results.
and logs off. This can provide you
with an easier interface to the data
base services. increase your produc
tivity on line. and reduce your connect
charges.
Th ird. new gateway systems are being
offered by companies to get you into
the database services. EasyNet offers
a toll-free number you can call using
your terminal. and upon approval of
your credit-card number. you can use
EasyNet's menu-driven system to
search the Dialog databases. Neither
a subscription to Dialog nor previous

Suzana Lisanti is president of Lisanti
Associates. an information and research com
pany. She can be reached at PO B I 0 5.
Irvington. NY 10533 .

searching experience are necessary to
use the system effectively. A typical
EasyNet search costs $I 0 for IO ref
erences.
The reduced rate services and new
search software packages are revolu
tionizing the way we access informa
tion. Data banks are now available to
everyone. Every home with a student.
or a professional with continuing edu
cational activity. has a potential on
line searcher. Every office where deci
sions must be made based on tech
nical. legal. industrial. or market fac
tors. or where parallels can be drawn
with other cases. cannot afford to ig
nore the information available on line.
USER SEARCH SERVICES

BRS/After Dark and Dialog's Knowl
edge Index both became available for
the first time in 1983. They offer non
prime-time service at reduced rates
and give you a simplified way to
search a select group of databases.
With both After Dark and Knowledge
Index. no previous training is re
quired .
When you first log on to BRS/After
Dark. you are given a choice of sub
ject libraries. After a library is
(continued)
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selected. the system responds by giv
ing you a list of available databases
within that library. You can then either
read a description of each database
or begin your search immediately.
Either way, you proceed by choosing
menu screens and replying to the
prompts. The number of BRS/After
Dark databases has increased four
fold in the past two years. and new

databases are added every month. As
of last October. there were 4 2 data
bases: 16 in sciences and medicine.
5 in business. 6 in reference. 7 in edu
cation. and 8 in the social sciences
and humanities.
Most search features used in the
prime-time BRS system also are avail
able in After Dark. These include the
AND. OR. NOT operators. truncations.

Table I : Bot Ii After Dark and Knowledge Index are reduced-rate services tliat
require no previous experience or professional lielp to operate. Since Knowledge
Index is command-driven instead of menu-driven. it lets you create a more

complex searcli strategy.
After Dark

Knowledge Index

Type of system

Menu-driven

Command-driven

Hours available
(beginning hour
=local time;
closing hour
=E .S.T.)

Mon-Fri: 6 P.M.-4 A .M.
Fri: 6 P.M.-midnight
Sat: 6 A.M.-4 A.M.
Sun: 6 A.M.-4 AM ,
7 P.M.-4 A.M.

Mon- Thur: 6 P M.-5 A .M.

Toll-free help line
hours (E.S.T.)

Mon-Fri: 6 P.M.-1 A .M.
Sat: 8 A.M.-5 P.M.
Sun: 8 A.M .-2 P.M.

Daily: 7 P.M.-11 P.M.

Number of
databases on line

36

24

Sat: 8 A.M.-midnight
Sun 3 P.M.-5 A.M .

Start-up fee

$75

$35 (first two hours free)

Connect prices
per database

$6-$20

$24

Monthly minimum
usage

2 hours

None

AND, OR, NOT
Yes

AND, OR, NOT
Yes

Yes
Yes
Yes

Yes
Yes
Yes

No
No (menu-driven)

Yes
Yes

Print formats

S,M,L

S,M,L

Order documents
on line

No

Yes

Electronic mail
service

Yes (MCI)

No

BAS-Bibliographic
Retrieval Services
1200 Route 7
Latham, NY 12110
(800) 553-5566
(518) 783-1161

Dialog Information
Services
3460 Hillview Ave.
Palo Alto, CA 94304
(800) 227-5510
(415) 858-3996

Search features:
Boolean operators
Free text searching
Descriptor
searching
Truncation
Limi t by AU, Tl, PY
Display COST on
line
Help commands

Contact

specification of fields such as author.
title. publication year. and descriptor
terms. Once you become familiar with
the menu-prompted searching. you
can stack commands to bypass many
menu screens. descriptions. and
prompts. Prices for After Dark range
from $6 to $20 an hour. depending
on the database. You can run a com
plete search and print 40 references
on line for about $ 5.
BRS is also developing a self-service
option for libraries based on a plastic
charge card that the patrons will sign
out at the desk. as though it were a
book. Possession of the card allows
the user to activate the library's
microcomputer and perform a search.
within preset financial limits.
Dialog's Knowledge Index offers 24
databases divided into seven subject
areas: Agriculture; Computers/Elec
tronics and Engineering; News; Busi
ness Information; Magazines and
Books; Medicine and Psychology.
Legal; and Education and Govern
ment Publications. The amount of in
formation offered on Knowledge In
dex increases regularly, with new files
introduced quarterly.
Knowledge Index is command
driven. rather than menu-driven and.
as such. allows for a more complex
search strategy than After Dark. The
documentation provided with a sub
scription is very good. and there are
on-line help functions for each com
mand. Most commands can be used
in their abbreviated one-letter form.
Documents can be ordered on line for
an average of $8-$10 per article. (See
table I for a comparison of Knowl
edge Index and After Dark.)
MICROCOMPUTER
FRONT-END SOFTWARE

Front-end search software packages
let you prepare and input your search
strategy in advance. Then they auto
matically log on to the database serv
ice. perform the search. download the
results. and log off. These packages
offer simplified search protocols and.
in some cases. help you choose the
database you want to search. Because
the actual search is done automatical
lw11!in11ed1
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in the second window. These subject
terms may be topical. such as electronics. or refer to the form of the
IN-SEARCH
source document. such as dissertaThe In-Search search software pack- tions or conferences. You can then exage. from Menlo Corporation. is a amine the system-selected database
front-end package that facilitates descriptions on center screen. like
searching the Dialog databases and browsing through library catalog
uses windows to create the illusion of cards. to choose the database you
library catalog cards. You can browse want to search. At any point. you can
through these "cards" until you find move from the selection level you're
a database you want to search. With on back to an earlier one. change catIn-Search. you first choose one of four egories. and browse freely. If you want
main categories. You use the cursor- more information on any specific
movement keys to place the cursor database. you can call up the disks'
bar over the appropriate category in data sheets and get further file
the screen's upper left-hand window: descriptions. subject coverage. inforI) Arts. Education. and Social
mation on how the database is organSciences: 2) Biology and Medicine: ized and indexed the source docu3) Business. Government. and News: ments. the address of the database
and 4) Engineering. Mathematics. and producer. the name of a contact perPhysical Sciences. The next choice will son. and his or her telephone number.
indicate the possible 30-40 subject among other items. This is the equivterms within each category displayed alent of Dialog's "blue sheets." the
...-==============~

ly. you spend both less time and less
money with the on-line service.

Circle 23 2 on inquiry card.

hard-copy reference source used by
professional searchers. Menlo Cor
poration says it updates the database
information on the In-Search disks
once a month and ships the disks out
to customers for free. They say they
will make their updates on line in the
near future. allowing users to download directly to Dialog.
After you select the appropriate
database. you enter search words and
phrases off line. to be processed by
In-Search and Dialog automatically.
once you are logged on to the system.
The great advantage of any system
that will let you input your search
parameters off line is that you can edit
those parameters without incurring
on-line costs. Search lines may con
tain a single keyword (ARTIFICIAL). a
phrase (ARTIFICIAL INTELLIGENCE).
or an expression (s1 and s2) that
makes use of Boolean operators and
refers to previously entered set
numbers. In-Search will automatically
insert the adjacency operator W be
tween words on a search line.
You can do more refined searches
by specifying the field in which you
want the search to take place. Before
connecting to Dialog, for instance in
the middle of inputting your search
parameters. you can select the Index
command and a window will appear
with the list of the indexed fields for
the specific database you have
chosen. The author. title of article or
book. and journal name are usually
indexed fields.
When you are ready to search. a
single function key will cause In
Search to dial up and log you on to
the host system . The search is auto
matically performed. In-Search will let
you edit a search line while on line.
The retrieved data can either be
stored on disk or sent to a printer. You
might want to review the records in
short format while on line. mark the
records electronically with In-Search.
and then retrieve only the marked
records (which In-Search keeps track
of for you) in medium or long format.
To log off. press the Return key and
In-Search provides Dialog with the ap
propriate disconnect protocols
At any point during this entire pro-

Circle 12 2 on inquiry card.
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DISKETTES!
cess. the Help key will get you as
sistance. On top of that. I've always
found the user's manual to be very
clear on the basics of search strate
gies and in explaining the software.
The search strategy can be saved
edited further. and reloaded in an
other search session.
In-Search runs on the IBM Personal
Computer (PC) and compatibles that
use MS-DOS 2.0 or later revisions. and
the Texas Instruments Professional
Computer. It requires a minimum of
192 K bytes of memory and costs
$399. For more information. contact
Menlo Corporation at 4633 Old Iron
sides. Suite 400. Santa Clara. CA
95050. (408) 986-0200.
SCI-M ATE

Sci-Mate. from the Institute for Scien
tific Information (ISi). the producers
of SCISEARCH and SOCIAL SCI
SEARCH databases. is a menu-driven
microcomputer software package
composed of two integrated systems:
the Universal Online Searcher and the
Personal Data Manager. Whereas In
Search assumes that novices will be
its users. Sci-Mate's target is the
science and technology researcher or
information specialist. who will need
to perform cross-system searches. The
Universal Online Searcher lets you
query major on-line systems using Sci
Mate's own "universal" menu-driven
language that translates the search
query to the various protocols appro
priate to !Si's own databases. Dialog.
BRS. NLM (National Library of Medi
cine). and SDC. Alternately. you can
search any other database with the
Universal Online Searcher through the
database system's native index .
The Sci-Mate Universal Online
Searcher will let you preformulate
your strategy before going on line.
and it will . automatically dial up a
remote system. perform log-on pro
tocols. and perform your search. sav
ing you on-line connect costs. Sci
Mate supports Boolean operators and
it also lets you limit your search to
specific fields and the browsing or
scanning of the database index(es)
while on line. When you are browsing.
you can create search statements. and

Sci-Mate will set aside groups of
records containing the words you
selected.
The companion package from ISi.
the Personal Data Manager. is an off
line enhanced database-management
system that lets you manipulate the
downloaded data. reformat it for bib
liographies and reports. add your own
library references. search the records.
and flag articles that have been
ordered or are part of your collection.
Though they were designed to· be
used together. both packages also
work independently
Sci-Mate runs on the IBM PC: Vec
tor 3 or 4: Apple II. II+. and lie;
TRS-80 Model II or 12. and Kaypro 2
or 10. It requires a minimum of 64K
bytes of memory. The Sci-Mate
Universal Online Searcher lists for
$440. and the Personal Data Manager
for $540. The combined price for
both is $880. For more information
contact ISi at 3 501 Market St.. Univer
sity City Science Center. Philadelphia.
PA 19104. (800) 523-4092.

BASF QUALIMETRIC DISKETTES have a lifetime
warranty and are packed in plastic storage cases.
TYVEK sleeves, reinforced hubs, user identification
labels and write-protect tabs included.

S139 efr~D S
sv...

Qty. 20
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SOFT SECTOR O N LY!
3M HEADCLEANING KITS
Stop swearing and start cleaning. This non-abrasive
cleaning kit has everything you
+ St.SO
need for 30 applications.
•
Shpng.

$18 00

AMA RAY MEDIA- MATE 50: A
REVOLUTION IN DISKETTE STORAGE
Every once in a while, someone takes
the simple and makes it elegant. This
unit holds 50 5 'I•" diskettes, has
grooves for easy stacking, nipples to
keep diskettes from slipping and
several other features. We like it.
+ $2.00
•
ea. Shpng.

$10 95

DISKETTE 70 STORAGE:
STILL A GREAT B U Y
Dust-free storage for 70 5\t.." disk
ettes. Six dividers included. An excel
lent value.
+ $3.00
•
Shpng.

SEARCH HELPER

Search Helper. from Information Ac
cess Company (!AC). a division of Ziff
Davis Publishing Company. is a
··novice-friendly" comm uni cations
software package for accessing six of
the !AC databases available through
Dialog: Magazine Index. National
Newspaper Index. lrade and Industry
Index. Legal Resources Index. New
search. and Management Contents.
This microcomputer system consists
of software and a search contract to
use the !AC files at a guaranteed cost
of $2.50 per search (with a maximum
number of 20 on-line prints). The sys
tem is primarily designed for inex
perienced end users who would like
to perform on-line searches by them
selves at low cost. The target market
for Search Helper is public. academic.
and special libraries willing to pay
$17 50 a year for 700 searches and. in
turn. offer these low-cost fixed-rate
searches to their patrons.
Search Helper is fully menu-driven.
You first select the database you want
(a help screen describes the contents

1 5 9ea_

DSDD

$11 g5

DISK CADDIES
The original flip-up holder for 10 5 Y4'
diskettes. Beige or grey only.

$1. 65

ea

s~i~;

PRINTER RIBBONS
AT BARGAIN PRICES!
Brand new ribbons produced to manufacturer's specs.
Epson MX-70/80
. $3.58 ea. + .25 Shpng.
Epson MX-100
$6.99 ea. , .25 Shpng.
Okidata Micro 83
$ 1.48 ea. + .25 Shpng.
Okidata Micro 84
$3.66 ea. + .25 Shpng.
Shipping: S'I•" DISKETTES-Add $3.00 per 100 or fewer
diskettes. Other Uems: Add shipping charges as shown in
addition to diskette shipping charges. Payment: VISA and

MASTERCARD accepted. COD orders only. add $3.00
handling charge. Taxes: Illinois residents only. add 8 %
sales tax.

MINIMUM ORDER: $35.00

FOR ORDERS ONLY :

1-800-621-6827

(In Illinois : 1-312-944-2788)

INFORMAT ION & INQUIRIES:

1-312-944-2788 only!
HOURS: 9AM - 5PM Central Time.
Monday - Friday

WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS ANO QUANTITIES!

DISK WORLD!, Inc.

Sui te 4806 • 30 East Huron Street• Chicago. Illinois 60611

DISK
WORLD!

Authorized Reseller
Information Processing ':
Media
._ . '
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Now you can have a complete
UNIX System III implementation on
most models of the IBM PC.
The IBM Personal Computer Inter
active Executive t (PC/IX) offers you
tools like the C language, program
mer's workbench, communication facil
ities, a text processing system and much
more. It's also a multitasking system
that offers you the same facilities found
on larger UNIX opera ting systems.
And PC/IX incorporates many sig
nificant enhancements. For example,
a new full-screen editor helps you
program more effectively. It offers
such advanced features as windowing,
function-key editing, the ability to
220
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execute commands from the editor, and
automatic file backup. Beginning users
of the editor can rely on a variety of
"help" screens.
If you've been using PC DOS, you'll
be glad to hear that it can co-reside with
PC/IX. And that you can transfer files
between the two systems.
PC/IX is specifically designed to
take full advantage of the architecture
of the IBM PC.
It transparently supports the 8087
Math Co-Processor. And PC/IX auto
mates the management of input/output
streams through a multipurpose
queuing and spooling system.
IBM has other software for PC/IX

available, too, including IN fort (a FOR
TRAN compiler with programming tools)
and INmail/INnet/FTP (an electronic
mail and file transfer facility)!
And because PC/IX is from IBM,
you get IBM's quality documentation, as
well as IBM service and support.
PC/IX requires 256KB of memory on
an IBM PC with fixed disk or an IBM
PC XT, PC XT/370 or PC AT
You'll find PC/IX at your nearest
IBM Product Center or your Authorized
IBM Personal Computer Dealer. To
order, or for more information and the
latest list of PC/IX application software,
call IBM toll free at 1 800 IBM-2468,
and ask for the PC Software Department,
Circle 186 on inquiry card.

Ext. 587. Or call
your IBM marketing
representative.

-- -- --
- ---_
_- --- ----

==..=.=®
~

_..._ ,

irBMDi~~---- rc~ --- - - --- ,

I
I
I
Please se nd me more inform a tion on PC/IX.
I
Name
- - -- - - - - -- - - - - 1I
PC Soft ware Dept. 3E/587
I Culver Road, Dayton, NJ 08810

1

Ti1lc_ _ _ _ _ _ _ __ __ _ __

I

Co r npan~· ------------- 1

I
------~Sta te _ _ _.Zip_ _ I
I

Address

~-------------

1

~on~------ ------ ---- ~
*UNIX is a tradema rk of AT&T Bell Laborator ies. PC/IX is based on
UNIX System III, which is li ce nsed to IBM by AT&T Technolog ies, Inc.
i"Dcve lopcd for IBM by INTERACTIVE Syste ms Corp.
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of each database); indicate whether
you're interested in a person or a sub
ject: enter the person's name or
describe the subject in one to three
words; optionally refine your search
with an additional word or phrase:
and review and edit your strategy. if
necessary. Search Helper will insert
the appropriate adjacency protocols
and mask them from you. If the name
Ronald Reagan is entered Search
Helper will insert the (f) field operator
to limit the occurrence of both words
in one field. If you select a subject
search and type in the three subject
words Computer. Assisted. and In
struction. one on each search line.
Search Helper will insert the Boolean
AND between the words. Records will
be retrieved where these words occur
in any order. anywhere in the record.
Alternately. if you type in the search
phrase Computer Assisted Instruc
tion. Search Helper will automatically

insert the Dialog protocol (2w) be
tween words. It will then search this
phrase as a string in which the word
order must be maintained with. at
most. one additional word between
each specified term. At present. the
only Boolean operator supported by
Search Helper is the AND (the most
often used operator). !AC is investigat
ing adding the OR operator as well.
After you have input the search
terms. Search Helper's automatic
function takes over. It makes the tele
communications connection. per
forms your search. downloads the 20
most recent citations to your micro
computer. and logs off. There is no
user interaction from the time you ini
tiate the search until the download
menu appears on your screen. when
the information resides in your micro
computer's memory. and no further
on-line costs are incurred. At the
download screen. you can print selec

SLICER-THE
SYSTEM THAT
GROWS TO FIT
YOUR NEEDS

THE SLICER
Real 16 Bit Power on a Single Board
Featuring the Intel 80186
• Complete 8 MHz 16-bil micro
processor on a 6" x 12" board
• 256K RAM, plus up to 64K EPROM
• SASI port for hard disk controller
• Two full function RS232C serial ports
with individually programmed
transmission rates-50 to 38.4K baud
• Software compatibility with the 8086
and 8088.
• SK of EPROM contains drivers for
peripherals. commands for hardware
checkout and software testing
• Software supports most types and
sizes of disk drives
• Source for monitor included on disk
• Bios supports Xebec 1410 and
Western Digital WD 1002 SHD
controller for hard disks
Fully assembled and tested only $995
Also available in several kit forms
THE SLICER SYSTEM
EXPANSION BOARD
For expanded memory, additional ports,
and real time clock
• Up to 256K additional dynamic RAM
• 2 RS232C asychronous ports
with baud rates to 38.4K for
serial communication

SLICER.
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tively or print all citations.
Due to the coverage in the !AC data
bases and the guaranteed low price
per search. this is an appropriate op
tion for many libraries and informa
tion centers. Magazine Index covers
more than five major U.S. newspapers
from l 979; Newsearch offers cover-to
cover indexing of five national news
papers within 24 hours of their publi
cation. Search Helper can be used
very effectively by the end user who
needs the most recent citations on a
topic of interest for a low cost.
Search Helper runs on the IBM PC.
Eagle. and Apple 11. l I+. and I le. It re
quires a minimum of 128K bytes of
memory on the IBM PC and 48K
bytes on the Apple. Search Helper's
pricing includes the software and 700
searches on !AC databases for$ l 7 50
a year ($2.50 per search). For more in
formation. contact !AC-Information
(continued)

•

2 additional serial ports for
asynchronous RS232C or
synchronous communication (Zilog
8530 SCC)
• Real Time Clock with battery backup
for continuous timekeeping
• Centronics type parallel printer port
Fully assembled and tested only $800
Available in several kit forms also
THE SLICER PC EXPANSION BOARD
Gives your Slicer high performance
video capability
• IBM compatible monochrome video
• Video memory provides 8 pages of
text or special graphics capability
• 2 IBM type card slots for color video.
110 expansion. etc.
• IBM type keyboard port
Fully assembled and tested only $600
Available in several kit forms also
Also available: The Slicer 80188 system .
5 1/4" form factor. Call or write for
more information.
Operating systems are CP/M 86 by
Digital Research. Inc . ($85). and MS DOS
by Microsoft Corporation ($175) .
MasterCard. Visa, Check, Money Order.
or C.O.D . Allow four weeks for delivery.
Prices subject to change without notice.

Slicer Computers, Inc.
2543 Marshall St. N.E., Minneapolis. MN 55418
6121788-9481 •Telex 501357 SLICER UD
Circle 340 on inquiry card.
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Most Choose PC,

but
Most Need JC.

PC , personal computer has become a
commodity product. It is just like a personal car.
It has limitations and problems. People expect PC
to do more than it can do.
JC is a growing computer. The superb
architecture can offer you painless expansion for
your organization . If your computer must be able
to grow as you grow, JC is your only choice.
JC computers have been available thru our
world -wide dealer network since 1979. The
installed base of computers is now reaching
10,000 units. Our latest addition features a multi·
user, multi-processor system, based on our 80186
master/slave processor modules . It runs under
TurboDos* 1.4 operating system with PC/DOS
emulation.
JC users agree that our computers truly offer
expandability, low cost, and high performance.
If you want to know more, contact us. Let one
of our professional dealers help you. They will
hold your hand until you get solutions, not
problems.

-·-

--

JC SYSTEMS
HIGH PERFORMANCE COMPANY
JC INFORMATION SYSTEMS, INC.
469 Valley Way
Milpitas, CA 95035
(408) 945-0318
TWX 910-381 -7041

" TurboDos is a trademark of Software 2000, Inc.
"PC/DOS is a tr ademark of IBM Corporation.

Circle 208 o n inquir y card.
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Easy Net lets you
access the Dialog
databases on a
pay~as~you~go basis.
Access Corporation. I I Davis Dr. Bel
mont. CA 94002. (800) 277-8431.
SEARCH MASTER
Search Master. from SDC Information
Services. is different from the other
microcomputer packages in that it is
designed for the information special
ist in the corporate environment. It is
unique in that it allows the informa
tion specialist to design search
"scripts" for recurrent searches. where
different search terms can be inserted
according to need. The user. who may
be a scientist. patent attorney. or sub
'ject specialist who does not have
previous experience in on-line search
ing. fills in the script's blank spots.
Search Master offers one-time entry
of log-on information for many data
base services. such as SDC's own OR
BIT. BRS. Dialog. and NLM. The
search strategy is entered off line
through a menu-driven system. Search
Master will automatically log on to the
database system. perform the search.
let you interact manually with the
database system. store your results.
and log off. The search strategy can
be saved and used again in different
databases. The package will also per
form an unattended search and
search only the records in the data
bases that have been added since the
last update. thus providing you with
a current awareness service.
Search Master runs on the IBM PC
and the Burroughs B20. It requires a
minimum of 64K bytes of memory.
and the list price is approximately
$300. For more information. contact
SDC Information Services. 2 500 Col
orado Ave.. Santa Monica. CA 90406.
(800) 3 52-6689.
GATEWAY SYSTEM: EASYNET
The latest entry into the databasesearch market is EasyNet. an inter
224
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mediary computer. or "gateway sys
tem." that lets you access the Dialog
databases on a pay-as-you-go basis.
The only two requirements for you to
use EasyNet are a communicating ter
minal and a credit card. By dialing
1-800-EASYNET anytime during Dia
log's functioning hours. you can per
form a search. EasyNet will ask you
for your name. credit-card number.
and credit-card expiration date. which
it will verify immediately. Upon ap
proval of the credit card. menu
screens will prompt you as to what
you want to search; each choice will
offer you a screen with further refine
ments of the topic.
You input the key search terms. and
EasyNet will select the most appro
priate database to search If you have
a database in mind. you can also in
dicate your preference. While you
wait. EasyNet will connect with Dia
log and perform the search automat
ically. The 10 most recent references
retrieved will be downloaded in bib
1iographic format (not including
abstracts). or. in the case of directory
databases. EasyNet will give you the
first 500 lines of text. Additional
references or lines can be requested
for a surcharge. If you want to order
the full records including abstracts. or
the original article or text. you can in
dicate your wishes while connected to
EasyNet. Your order will be sent by
facsimile. overnight or by regular mail.
When you call EasyNet. your trans
mission rate (300 or 1200 bps) will
automatically be detected. and
screens are 16 lines at most to be
compatible with most lap-size
portables.
EasyNet has been officially en
dorsed by the National Federation of
Abstracting and Indexing Services
(NFAI$). The version I just described
is still in Beta test. For more informa
tion. contact Richard Kallin. Telebase
Systems Inc.. 134 North Narberth
Ave.. Narberth. PA 19072. (215)
664-6168.
WHERE TO FIND IT ON LINE
Having read everything up to this
point. you're undoubtedly anxious to
get right out there and start access

ing all kinds of useful information. The
problem is. what's out there and who
has it? The following section is an
alphabetical sampling of the kinds of
topics that may have some interest for
you. To use it. call up the database (in
parentheses) by referring to the tele
phone numbers in the text box at the
end of the article. After you have
become a subscriber (and the require
ments for subscription vary) you can
get information by requesting a
specific service. For example. to find
out about agriculture. you first sub
scribe to BRS or Dialog. then you re
quest access to the AGRICOLA infor
mation service at the National Agri
cultural Library. Once you're con
nected to AGRICOLA. you can ask a
specific question such as the one pro
vided as an example.
AGRICULTURE: Have poultry raisers im
proved egg production using micro
computers? AGRICOLA (BRS. Dialog).
Books and journals catalog of the Na
tional Agricultural Library. 1970 to
present. 1.920.000 records.
ARTIFICIAL INTELLIGENCE: Who has
been investigating applications in
Europe? ELCOM (SDC) British and in
ternational coverage. Language:
French.
BIOMEDICAL: What kinds of com
puters are used for applications such
as hospital intensive-care monitoring
systems? AAMSI Communications
Network (CompuServe. The Source).
Citations to articles in medical and
computing journals. including listings
of vendors of computerized medical
information systems.
BOOKS: I need a book on BASIC pro
gramming. BOOKS IN PRINT (BRS.
Dialog). Lists books produced by
12.000 U.S. publishers. including
scientific. technical. medical. paper
backs. and forthcoming books (up to
six months in advance of publication).
LC MARK. The catalog of the Library
of Congress. 1900 to date. almost
2.000.000 records.
Bus1NEss: How much growth can I ex
pect in the robotics industry over the
next six months? PfS FORECASTS
(BRS. Dialog). Over 800.000 records
and forecasts. 19 71 to date.
!continued)

0 1984 Cosmos Inc.

Revelation. Because the obiect is to win.
Winning isn't easy when you have
to work harder than your PC because
your relational database falls short.
That's why experienced users
power their PC's with the Revelation®
"Applications Environment" from
Cosmos.
More than a relational database.
Revelation gives you the tools and
flexibility you need to prototype and
develop even the most exotic micro
computer applications with relative
ease and efficiency. Revelation uses
plain English to create files, fields,

entry screens and menus, process
information, make simple inquiries or
generate complex reports.
Revelation's R/DESIGN applica
tions generator does the work for you,
or you can switch to Rev's structured
R/BASIC language for precise program
customization. You can make changes
in programs, screens or data structures
in a matter of seconds without having
to start from scratch.
Revelation works with MS/DOS™ so
you can take advantage of all your favor
ite microcomputer software packages,

and Rev's "Open Environment" com
munications concept allows interactive
access to many mainframe and mini
computer systems. Networking and
runtime versions are also available.
When you need more than a simple
database, Rev up your PC with Reve
lation, the "Applications Environment"
from Cosmos.
Contact us by phone or write and
we'll arrange an unforgettable demon
stration for you with a Cosmos repre
sentative in your area.
MS/DOS™ ofMicrosoft Corp.
Circle 97 on inquiry card.

Cosmos Inc. 19530 Pacific Highway S.

COSMOS™

Seattle. WA 98188,

(206) 824-9942
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CHEMICALS: Where can I buy para
chloro-aminoanisole hydrochloride?
ACS JOURNALS ONLINE (BRS). Full
text (25.000 articles) or 18 journals
from the American Chemical Society.
PHARMACEUTICAL NEWS INDEX
(Dialog). 114.000 records. 1975 to
date.
CITATIONS: Has this article been cited

by other authors? SCISEARCH (Dia
log). Indexes 90 percent of the world's
scientific and technical literature. Pro
vides for retrieval of other relevant
papers by searching for later refer
ences to a known work.
COLD WEATHER: How will this equip
ment perform in cold weather? COLD
(SOC) . Produced by the Cold Regions

~-------------------------------------------------------,

INTRODUCING
VOLKSMODEM 12.
PORSCHE
PERFORMANCE,
¥ LKSMODEM
RICE.
Who says basic transportation
for data can't boast sports car
performance? Compatible with
virtually every personal com
puter on the market today, our
VOLKSMODEM 12 is loaded
with today's most desired performance
features, and no sticker shock! Auto dial/auto
answer. Hayes command structure. 300/1200
baud data rates. And more. With the Volksmodem
12 and one of seven adapter cables you are instantly in touch with the
world of data communications.
How can we offer all this at a sticker price that makes the competition
cringe? Because we're Anchor Automation, one of the world's leading
independent modem makers.
Visit your local computer store, today!
Kick the tires. Look under the hood.
Compare what you pay with what you
get. You'll find the VOLKSMODEM 12 runs
away from the pack.
Anchor Automation, Inc., 6913 Valjean
Ave., Van Nuys, CA 91406. (818) 997-6493.

~NCHOR AUTOMATION

A Leader in Modem Technology
© 1984 Anchor Automation. Inc.
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Research and Engineering laboratory
of the U.S. Army Corps of Engineers.
Covers all disciplines dealing with
Antarctica. and behavior of materials
and equipment in low temperatures.
COMPUTER-ASSISTED INSTRUCTION:
What is written on computer-assisted
instruction in literacy programs? NTIS
(BRS. Dialog). Government-sponsored
research and analyses prepared by
federal agencies. their contractors. or
grantees. ERIC (BRS. Dialog). Research
reports. articles. and projects in edu
cation.
CONFERENCES: What engineering
societies held conferences in Hawaii
in the past two years? MEETING
(Ouestel). Forthcoming conferences.
meetings. workshops. exhibitions. and
fairs. Covers scientific. technical. and
social science fields.
DEFENSE CONTRACTS: Anything on
defense electronics and military con
tracts? DEFENSE ELECTRONICS
MAGAZINE (Aerospace Daily Online).
Full text of monthly magazine cover
ing U.S. and international military elec
tronics. PTS DEFENSE MARKETS
AND TECHNOLOGY (Dialog) .
Thorough abstracting of more than
I 00 key defense journals. selective ab
stracting of 1500 additional journals
and newspapers. including DOD con
tract awards.
EDUCATION: What materials are there
for handicapped children? ECER (Ex
ceptional Child Education Resources)
(BRS. Dialog). References (print and
nonprint) for gifted. disturbed. or
handicapped children.
ELECTRONIC PUBLISHING: Anything on
electronic publishing? EPA (Electronic
Publishing Abstracts) (Pergamon
lnfoline). Contains more than 4000
references to literature on electronic
publishing. Covers North America.
Europe. and Japan. from 197 5 to
present.
ENGINEERING: What effects has very
large-scale integration (VLSI) had on
telecommunications systems? COM
PEN DEX (BRS. Dialog. SDC).
Synopses of worldwide engineering
publications and articles covering the
entire engineering field.
ENVIRONMENT: In planning for a new
(continued)

Circle 26 on inquiry card.
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Back to Basics'" ·
.Accounting System
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electric power generating plant. what
environmental factors. licenses. per
mits. and safety considerations should
I be aware of? EPIA (Electric Power In
dustry Abstracts) (SOC). 20.000 cita
tions. 197 5 to date. ENERGY LINE
(EiC/intelligence) . 30.000 records.
1971 to date.
FIBER OPTICS: How are fiber optics be
ing used in machine vision systems for
process control in manufacturing? IN
SPEC (BRS. Dialog). One of the larg
est English-language databases in the
fields of physics. electrical engineering.
electronics. computers and control
engineering. and information technol
ogy. THE ALTERTEXT REPORT
(Newsnet). Full text of newsletter by the
same name. includes all fields of tele
communications. 1983 to date. FIBER
OPTICS AND COMMUNICATIONS
(Newsnet). Full text of newsletter cover
ing industry news. new technology,
market trends. 1982 to date.

ON~LINE

SEARCH

FOREIGN COMPUTER SCIENCE: What
foreign databases can I access for
computer information? ZDE (Doku
mentation Elektrotechnik). Communi
cations. electrical and electronics
engineering. 575 .000 citations to
worldwide literature. Titles and search
terms in English and German. 40 per
cent abstracts in English. 60 percent
in German. SBI (Questel). References
and abstracts to the literature of elec
tronics. automation. and robotization.
18.000 records. 1978 to date. Lan
guages: 70 percent French. 20 per
cent English. 10 percent other.
REDOSI (Ouestel). French and Euro
pean comput~r science and public
issues. 1974 to present. Languages:
67 percent French. 30 percent
English. 3 percent other. TELEDOC
(Questel). lelecommunications and
electronics. 1972 to present. Lan
guages: 85 percent French and
English. 15 percent other. INFOTEL

(Sarin). I 00.000 citations to worldwide
I iterature on telecommunications and
related fields. 1970 to present.
Primarily English.
GRAPHICS: What companies are put
ting computer graphics to profitable
use? The S. KLEIN NEWSLETTER ON
COMPUTER GRAPHICS (Newsnet).
Full text newsletter covering all
aspects of computer graphics.
HARDWARE: Who makes teleprinters
will a split platen for under $2 500?
SPECS Service (ORI). Information on
more than 12.000 computer and pe
ripheral product models including
price. specifications. ancf performance
charactersitics. DATAPRO/ONLINE
(DRI). Hardware. software. vendor pro
files. and other aspects of the com
puter market. Approximately 10.000
records. TERMINALS Guide (ECHO).
Descriptions of more than 350
terminals.
MARKET INTELLIGENCE: Where can I

Subscription Problems?
We want to help!
If you have a problem with your BYTE
subscription, write us with the details.
We'll do our best to set it right. But we
must have the name, address, and zip of
the subscription (new and old address, if
it's a change of address). If the problem
involves a payment, be sure to include
copies of the credit card statement, or
front and back of cancelled checks.
Include a ''business hours" phone
number if possible.

E"ll
Subscriber Service
P.O. Box 328
Hancock, NH 03458
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find market intelligence on the com
puter industry? COMPUTER IN
DUSTRY MARKET INTELLIGENCE
SYSTEM (Computer Intelligence Cor
poration). Information on computer
systems installed at more than 67,000
business locations. Data available per
location. industry group, computer
system , peripheral devices. software
packages. Data collected from user
surveys in the U.S. and Canada. 1972
to present. DATAPRO/ONLINE (ORI) .
Raw data from user surveys on com
puters. communications equipment.
terminals. software. etc. 1983 to date.
NUCLEAR: What computer programs
will let me check out the detonator
circuit on that nuclear torpedo I'm
hiding in the basement? OECD NU
CLEAR ENERGY AGENCY · DATA
BANK (U.S. DOE). Descriptions of ap
proximately 545 computer programs
in the field of nuclear energy (avail
able only to staff and contractors of

the U.S. Department of Energy.)
OFFICE AUTOMATION: What effects
does office automation have on
employees? MANAGEMENT CON
TENTS (BRS. Dialog, SOC). Business
and management topics from over
700 business journals, proceedings.
transactions, etc. ABl/INFORM (BRS,
Dialog, SOC). Business practice and
trends from over 600 top business
and management journals.
PATENTS: What Japanese patents on
computer clocks have been registered
in Europe but not in the United
States? COMPUTERPAT (Pergamon
lnfoline). Records for all U.S. digital
data-processing patent documents as
classified by the U.S. Patent and 'lrade
mark office. JAPANESE AWARENESS
SERVICE (Engineering Information
Inc.). English translations of more than
1000 publications each year from
Japanese industrial. research. and de
velopment organizations.

PERIODICALS: How many journals deal
specifically with robotics? ULRICH'S
INTERNATIONAL PERIODICALS
DIRECJDRY (BRS, Dialog). Worldwide
publications. includes full buying and
ordering information.
PHYSICS: What is the function of Zener
diodes? INSPEC (Information Services
in Physics, Electrotechnology, Com
puters. and Control) (BRS. Dialog,
SOC). 1969 to present. almost 2
million records.
PRICE FORECASTS: What price changes
can I expect in digital integrated cir
cuits over the next few years? ELEC
TRONIC COMPONENTS PRICE
FORECAST (ORI). Quarterly and an
nual forecasts of invoice prices for ac
tive and passive electronic com
ponents. and percent price change
over a five-year period.
PUBLIC POLICY: What is the public
policy on computer crime? PAIS IN:
(continued)
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WHO'S ON CALL

T

he following 18 information serv.ices/data.base vendors were n:entioned
in this article. With some of the tips mentioned here. and possible those
you will discover on your own. the "world's electronic brain" can be made to
serve your information needs with minimum fuss. as well as minimum cost.

BRS
1200 Route 7
Latham. NY 12110
(518) 783-1161
(800) 833-4707
(800) 553-5 566 (N Y only)
CHEMICAL ABSTRACTS SERVICE
POB 3012
Columbus. OH 43210
(614) 421-3600
(800) 848-6533
COMPUSERVE INC.
5000 Arlington Centre Blvd.
Columbus. OH 43220
(614) 457-8600
(800) 848-8990
COMPUTER INTELLIGENCE
CORPORATION
3344 North Torrey Pines Court
Suite 210
La Jolla. CA 92037
(619) 450-1667
DATA RESOURCES INC. (ORI)
24 Hartwell Ave.
Lexington. MA 0217 3
(617) 861-0165
DIALOG INFORMATION SERVICES INC.
3460 Hillview Ave.
Palo Alto. CA 94304
(415) 858-3785
(800) 227-1927
ECHO SERVICE
l 5. avenue de la Faiencerie
L-1510 Luxembourg
(3 52) 20764
EiC/INTELLIGENCE
48 West 38th St.
New York. NY 10018
(212) 944-8500
(800) 2 2 3-627 5
ENGINEERING INFORMATION INC.
34 5 East 4 7th St
New York. NY I 0017
(212) 705-7615
(800) 221-1044
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INTERNATIONAL
RESEARCH & EVALUATION
21098 IRE Control Center
Eagan. MN 55121
(612) 888-963 5
NATIONAL LIBRARY OF MEDICINE
MEDLARS Management Section
8600 Rockville Pike
Bethesda. MD 20209
(301) 486-6193
NEWSNET INC.
94 5 Haverford Rd.
Bryn Mawr. PA 19010
(21 5) 527-8030
(800) 345-1301
PERGAMON INTERNATIONAL
INFORMATION CORPORATION (INFOLINE)
1340 Old Chain Bridge Rd.
McLean. VA 22101
(703) 442-0900
SARIN S.P.A.
Via Bergamini 50
00159 Rome. Italy
06-4363
SOC INFORMATION SERVICES
2500 Colorado Ave.
Santa Monica. CA 90406
(213) 453-6194
(800) 421-7229
(800) 3 52-6689 (CA only)
SOURCE lELECOMPUTING
CORPORATION
1616 Anderson Rd.
McLean. VA 22102
(703) 734- 7500 x 546
(800) 336-3366
SWEDISH CENTER FOR TECHNICAL
TERMINOLOGY (TNC)
Box 230 3
S-103 17 Stockholm. Sweden
(08) 24-9290
TELESYSTEMES-0UESTEL
16 2 5 Eye Street NW. Suite 818
Washington. DC 20006
(202) 296-1604
(800) 424-9600

·I

TERNATIONAL (BRS. Dialog). Current
policy issues including public adminis
tration from over 9000 information
sources each year.
SCIENTIFIC LEADERS: We need a prom
inent lecturer for our yearly meet
ing ... ? AMERICAN MEN AND
WOMEN OF SCIENCE (BRS. Dialog).
Over I 30.000 biographical citations
on scientists in the physical. bio
logical. and computer sciences. in
cluding contact information.
SOFTWARE: I need information on a
microcomputer software package .. . ?
MICROSEARCH (The Source). Article
abstracts from more than I 00 leading
industry publications. DISC (BRS)
'lable of contents and citations to jour
nal literature specializing in micro
computer field. MENU (BRS). Listings
of more than 50.000 software pack
ages for micro- and minicomputers.
requirements. and prices. MICRO
COMPUTER INDEX (Dialog). Citations
and abstracts on use and applications
of microcomputers. PERIODICAL
GUIDE FOR COMPUTERISTS (Com
puServe). Citations of articles in over
3 5 popular computer magazines.
TECHNOLOGY TRANSFER: What's going
on in technology transfer? TRANSIN
(Ouestel). Lists offers and requests for
industrial techniques and new prod
ucts. In French and English. INFOR
MATION
AND TECHNOLOGY
TRANSFER DATABASE (International
Research and Evaluation). Over 3
million citations on science and tech
nology and criminal justice on a vari
ety of subjects. TRADE OPPORTUNI
TIES (Dialog) Leads to export oppor
tunities for U.S. businesses: supplied
by the U.S. Department of Commerce.
lESTING: How are micros used in test
administration and data analysis?
PSYCHINFO (BRS. Dialog. SOC) . Pub
lished research in psychology and
behavioral science. including case
studies.
lRANSLATION: I need translations for
these technical terms in five lan
guages . . . ? TERMDOK (Swedish
Center for Technical Terminology).
Contains translations and definitions
of over 18.000 technical terms in up
to 10 languages. Updates about 1500
terms a month . •

INTRODUCING ANEW BREED
OF ELEPHANT,.
Introducing Elephant Premium Floppy Disks. They're specially designed for the more demand
ing needs of business, and because they are, we test them at a higher standard. In fact, 150%
of the industry standard. And then, they're certified 100% error-free at that more critical level.
So we can say with confidence that Elephant Premium will protect your data when other
disks won't.
Plus, Elephant Premium is the only floppy disk that features The Elephant
Organizer'"-the easiest way ever to store, reference and protect your disks. 1·ti$lf.i,],I
For the Elephant dealer nearest you, call l-800-343-8413. In Massa
chusetts, call collect 617-769-8150.

ELEPHANT NEVER FORGETS~
Circle 115 on inquiry card.
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NETWORK
.
PC
BUY HARDWARE AND SOFTWARE AT WHOLESALE +8°/o,
AND GET 14-28 DAY SOFTWARE RENTALSt ...
In just the last few months, The NETWORK
has saved its members morethan $18,000,000
and processed over 45,000 orders.

Listed below are just a few of the over 20,000 products avail
able at our EVERYDAY LOW PRICES! All software below is
priced in IBM-PC format.

The nation's largest corporations depend on
PC NETWORK!

GAMES & EDUCATIONAL SOFTWARE

(Pie ate add S1 shipping and handllng !or each tltle ordered from betow.)

On our corporate roster are some of the nation's I argest
financial industrial and professional concerns Including some
of the most Important names In the computer Industry:
Harvard University
Hewlett Packard
Hughes Aircraft

AT&T
Barclays Bank
Bell & Howell
Citibank
Columbia University

IBM
ITT
Kodak

Data General
Farm Bureau Insurance
Frontier Airlines
General Mills
Gillette

Wholesale
S 16 .SO'
34.00'
19.75'
48.00'
81 .00'
21.97"
21.50'
27.00'
27.00'
22.00'
27.00'
15.50'

Avaol·Gar!!e Air Trallic Con/IOI/er
Bluebush Chess ('lbur Toughasl Opponenl)
Brodarbund Lode Runner
CBS Goten.E3ridgeMade Easy
CBS Mesteringrhe SAT
Epyx Temple of Apshai
Infoe om ZClfk I or Witness
lnfocom Oeadlirlfl, or Suspended
Microsoft Fliglt Simulator
Orion JBi1d(OBe11Look Alike}
Scarborough Mesre11Ype
Sc1eenplayAsy/um(works with mono CMd too)

ATIHo.vtouseMi/liMata
ATI HtM'fousa Micmsolt:\~rd

plus thousands of satisfied consulting firms. small busi
nesses. user groups. municipalities, government agencies
and va luewise individuals ACROSS THE NATION! Their
buyers know that purchasing or renting from PC NETWORK
saves them time, money and trouble . They also count on us
for product evaluation. professional consultation and the
broadest spectrum of products and brands around .

•
•

Siena On-Line Ct0ssfire
SubLoglc Night Mission Pinball
Spinnaker Alphabet Zoo
Spinnaker De/ta Drawing
SplnnakerFe.ceMalrer
Splnne.ker Hey Diddle Diddle
Spinnaker KinderComp
Spinnaker Rhymes & Riddles
Spinnaker Sto1y Machine
Spinnaker Mosr Amazing Jhing
Virtual Comblnellca Micro Cookbook

(Pleaseadd$2,50~~!l
g~~~a~d~Pl!~~e~~eredtrombefow.)
S 42.00"
MlcroRlmCCompiler
42.00"
42.00"
347 .50"
347.50 .
158.00"
23,00"
177 .oo•
575.oo·
33.00"
57 .oo·
399.00"
90.00•
36.00"
215.00"
68.00"
145.00"
145.oo·
270.00"
CALL
230.00"

ATIHowtousaLotus 1-2·3

Mu/t/mate
Standard Oil ol Ohio
University of Chicago
Veteran's Administration

Wholesale
$ 21.00·
18.00 "
24.00"
17.00"
29.00"
20.00·
11.00·
17.00"
17.00"
20.00·
23.00"
21.00·

Sierra on:une Frogger

Ash ton-Tale DBase/11
Ashton-Tat•Fra11191\'Clrk
Ashton-TateFridtt'll
Central Point CopY II PC
Conceptual lnslrumenls Desk Dlgsni:er
Cosmos Revelatlon (mquires 8087
Olgllal Reaearch CPIM·86
Olgllal Research DR L090
OJgltal Research PU/Compiler
Digital Research Concur1Bnl CPIM-Wind(lr,VS
FunkSollwareSid~

Harvard HBIVSl"d Project Manager
Hayes Smartcoml/-N11tv VTIOO Emulator
Human Edge nie MIJfl8gement Edge
Human Edge The Sales Edge
• Lotus Development l..aus 1·2·3
Lotus Oevelopmenl Symphony
MlcroRlm RBase 4000
•

•

$275.00"
255.oo·
105.00"
89.90"
240.00"
90.00"
370.oo·ea
s10.oo·
387.50"
74.00"
570.00"
325.oo·
210 .00·
125.oo·
35.oo·
72.00"
64.00"
72.00"
72.00"
730.00"
25.00"

Microsoft Vtbtd wilh Mouse-La/est \tlrsion
Microsoft Mullip/811
Monogram Dollar.; & Sense
Mull lmateMullima1a(La1as1\lttrsionJ
Oasis ma \"loldP/us
Open SystemsP/OSe/asA/R /NVGILAIP Teem Mgr.
ROS ln/olmix
Rea\WorldGA.A/PA/RP/RorOE/lfN
Rosesoft PIOk.ey "11sion 3
Ryen McFarland RM COBOL (D8v. System)
SamnaSamna/11\.'o\!ltl'Processor
Setellte Sotbol'llVtbrdPe1fect
SoltcraltFancyfonls

SoflatyleSET-FX
Software Publlshlng PFS: File
Software Publlshlng PFS: Repo1t
Soltware Publishlng PFS. Write
Software Publ!shing PFS: Grapli
TCS Client Ledger
\le1b1Um DiskDriveAnalyzer

HARDWARE

(Pleaae add shipping and handling charges round in IlaIlea next to price.)

COMPLETE SYSTEMS

s

.UO CO'" (18.58)

CALL TOLL FREE

CALL

CALL
CALL
CALL
1.642.00 " (35.47)

1-800-621-S-A-V-E
In Illinois call (312) 280-0002

t

~ 320 West Ohio

, '"""

Chicago, Illinois 60610

Call now ••• Join the PC NETWORK and startsavingtoday!

PC NETWORK• MEMBERSHIP APPLICATION
YES! Please enroll me as a member inthe PC NETWORK'" and rush my
catalog featuring thousands of computer products, a 11 at just 8% above
DEALER WHOLESALE PRICES. I will also periodically receive " THE PRINT
OUT", a special up-date on merchandise al prices BELOW even those in my
wholesale catalog, and all the other exclusive. money· saving services
3C1
available to Members.

CJ

I am under no obligation to buy anything. My complete satisfaction is
all boxes Iha l apply:
guaranteed. Please check (

V )

Basic Membership
One-year membershipfor SB
D Two-yearmembershipfor
$15 (SAVE $1)
D Business Software Rental
Library for $25 add l per
year - with 14 day rentals
D Games Software Rental
Library for $10 add'I per year

D

D Bill my credit card
Account
Number:

D VISA

Special V.l.P. Membership"
One-year membership for $15
D Two-yearmembershipfor$25
(SAVE $5)
D BOTH Business and Game
Software Rental Libraries for $30
add'I per year- with 28 day rentals
'VIP members receive advance notic e
on limited quantity merchandise specials

D

D MasterCard

D American Express

IIIIIIIIIIIIIIIII

E>p. - - - - - - - - 
mo.
year

0 Check or money order enclosed for$ _ _ _ _ _ __
Name - - - - - - - - - - - - - - - - - - - - - - - 
Address _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Apt. No. _ _ __
C11y _ _ _ _ __ _ _ _ _ _ S1a1e _ _ _ _ _ _ _ Z•P- - 
Telephone (
) - - -- - - - - - - - - - - - - - - - 
D IBMPC
My computer(s) is: D Apple II
O Macintosh
O Lisa
Olher_ _ _ __

n

Signature - - - - - - - - - - - - - - - - - -- - - -- 
(Signature required to validate membership)
Copyright © 1984, PC NETWORK INC.

232

BYTE • DECEMBER 1984

Apparat256KMemo1yBoardwHh OK
Appart1t Combollwt5er4:JBr,tiam&'
cloek/stwr
AST Si11-PackP/us with64K
AST l.fegBP/us/ I w11h64K
AST I/OP/us/I
• ORCHID BLOSSOM W164K
Mullilunclion withnellAiorking el an

CALL
640.00° (13 .82 )
1,450.00" (31.32)

PRINTERS

670.00" (14 . 69)

S

MoontsLlkeHollHeighlDtive

92 .00" (2.50)
770.00" {18. 15)

wilh Sands/er Mu/Ii Function Card
• Maynard WS·2 same es ws.1 bt1 wilh
Sandst/Jf Flopp;Con/10/fer(uses 1 slot)
Maynard FloP{71 Controller/Serial Port
• Psneaonlc Helf Height DSDD Drive Pair
Qume Helt Hsigti DSDD Drive Pair
(same es used on IBM Porleble}
... Tandon TM 100·2 Full Height DSDD Drive
• Tard:ln WB lntemal Winchester
wllBM Controller

•

930.00" (20.30)
145.oo·
225.oo·
350.00"

(2.50)
(5.40)
(7 .00)

153.00" (3.16)
675.oo· (14.80)

with Tape Backup

s

(Esch)

.

MODEMS

Anchor Merk XII LOWEST PRICE 1200BPS

3;.-:~:

Ni:!

33.00"

(1.00)

$ 230.00"

(5 .00)

HAYES COMPATIBLE EXTERNAL MODEM!

Hayea Sma1fmodem 300
1-Yyes Smalfmodem 12008 with na.w
Smarrcom II VTJOOEmula1or
Rlxon R212A StandA/one 1200BPS
US. Robotics Passv."Ord(Compacl

180.00" (3.60)
366.90 " (25 0)
335.oo·
290.00°

(8.50)
(6.50)

110.00·
120.00·
130.00"
215.oo·
320.00"

(300)
(3.00)
(3.00}
(4.64J
(6.91 )

1200BPSExtemal)

MONITORS

Amdek Video 3000 Composite G1een
Amdek Video :lDatl Composite Amber
Amdek Video31Cl4 /BM Type Amber
Amdek Color 300 (NEW!} Composite
Amdek Color 500 (NEW!)

$

Composire/RGBIVCR

Amdek Color600(NEWl)HighRes RGB
Amdek Colot T(}(){NEW!) Ultra High Res
AmdekCo/or 710(NEW!) 700 w/Non

395.00" (8.53)
455.oo· (9.83)
485.00" (10.48)

G/sralLongPhosphor

CALL
CALL
CALL
370.00"

Princeton HX.12 RGB Monitor
Princeton MAX.·12 IBM Mono
Princeton SR.12 U//1111 High Res RGB
• Quadram Quadchrome II NEW!

ss25.oo· f10.48J
875.oo· (18 .90)
285.oo· (6. 16J
CALL
CALL
CALL
CALL
21.00· (1.00J
625 . 00'(16.53)

625.oo· (14.SSJ
1, 185.oo· (31.54)
1.315.00" (24.40)

OkidalaML84P 200CPS 132Co/
Oklda1aML92P 160CPS 80Co/Ptinter
Okldata ML93P 160CPS Wida Pia/en
Okidala 2410P Pace mark 350CPS
Okldela /BM·to--Okid8'a ParalJe/Cat»e
QumeSprini 11145 45CPS LelterOua/1ty
Qume Sprint 11190 90CPS Letter Quality

uso.oo•

(36.9•J

620.00·
350.00"
550.00"
1,640.00"
20.75"
1,155.00"
CALL

(13.40)
(7.56)
(11 .88)
(35 .42)
(1 .00)
(24.00)

New! F8SlestDeisywhee/Oul!

MEMORY CHIPS
AR chips guaranteed for life.

:::
= i:r&t.'f'"•
256K Dynamic Ram Chips

(2.50)
(2.50)

IBM\tlrsion

•
•
•
•

2. 150.00 " (4644)

TallgrH111 20MBE11rema/HardDisk

199.00"
195.oo·

wl2KBuffer

C. ltoh Fl0/40 S1a1wri1e140CPS LO
C. 11oh Pro.vriler 8510 AP
EpsonRX·80
EpsonFX-80
Epson Fx.100
EpsonL01500
Epson IBM-to-EPSON para//e!Cab/e
NEC 2030 20CPS LOPara/le/
NEC 2050 20CPS Letter Quality Primer
NEC3530 JXPS LO Pare/le/
NEC 3550 JXPS Le/far Quality Pn·nier
NEC 8850 SSCPS LO New Model

DISK DRIVES & CONTROLLERS

MaynardF/opptDiskContro//er
Maynard WS·1 JOMB fn/ema/Ha1dDisk

(2.50)
(2.50)

232.00" (2.50)
232.00" , (2.50)
105.oo· (2. SOJ
205.00 " (2_50)

Amdek 5025 (NEW!) 25CPS LO

CALL

MMl3" 10MBLo.vPowerWinchas/er

67 .oo ·
123.00"

Quadnim lmprovedOuedboa1dwlOK
Teemer Captain MullifunctionCardOlK

2.195. 15" {48 60J

•

S

unbeli6"able price. Up to 384K/Ser/Parl
ClocWSoltware/Net Slot

1,625. 15" (35 10)

Your Membership Validation Number: B3C1

You can validate your membership number and, if you
wish, place your first money-saving order over the
phone by using your VISA, MASTERCARD or
AMERICAN EXPRESS. Our knowledgeable service
consultants are on duty Mon.-Fri. 7:30AM to 9 PM. SAT. ~1
9 AM to 7 PM CST.
PERSONAL COMPUTER NETWORK 1 '
"'!

~

MULTIFUNCTION CARDS

1.580.00 · (34 12)

(8.21 )

•

QumelBMCable and lnt11face(requifed)
Sl• Mlcron lcs Gemini /OX 120CPS

72.00" (1.00)
225.00 " (4.86)

w/Traclor Epson Grapliics Compa1ibfe
• Sta' Mlcronlcs Gamini 15X IOX Featu res
wn32Col
• Star Mlcrnnlcs Pr:N<IMype 18 CPS
LO Diab/a Code Compatible
Texas lnstruments855 DP/LO w!Trac101
Toshiba P-1340 BOC0/ '-'\t1sion o/ P.JlSI
Toshiba P -135116CV100CPSDraflJLO
LO Printer

•

VIDEO CARDS

AmdekMA/Ca1d
E•gle MonochnJme Display C81d
• Hercules M onochrome Graphics Cards
• Paradise New Modular Mulrkiisplay Catd
Persysl BOb ClJ/d Ulrra High Res Color
Catd with Mono Oua/11Y Telll m C0101
Quadr•m Ou adcolor I Co/01 Card
auednim Ouadvue Mono Cetd

325.00 "

(7.20)

300.00"

(6.48)

716.00" (15.50)
696.00" (15.03)
1,200.00· (25.92)

s

w!Ser/PaoC/ock
STB Graphix Plus II NEW!
(simuUeneous Mono Graphics & Color)

310.00"
160.00·
298.00"
255.00"
365.00 "

(2.SO)
(2.50)
(2.50)
(250)
(2.50)

110.00·
210.00·

(2.50)
(2.50)

295.00"

(2.50)

ACCESSORIES AND SUPPLIES

• BrandN111meOSOOOlakettes
Guerantead lex Lite!! NotG8n1J1ic
Curtiss PC Pedestal II
• Keytronlc KB51SI Delute IBM KB'/boatd
SouR:e-Tek Replacement IOOW IBM·PC

S

16.oo·

(1.00)

36.00"
170.00"
215.oo·

(2.SO)
(4.00J
(4 .64)

A:iwer SupplyletsofdPC'sDrive
Internal HardDisk& More.

640x200 RGB wn4." Screen!
Black Phosphor Mask/fBM Case
Taxan 420 Super High Res RGB Monitor
lilun 440 Highest Res RGB (720x400)
CIJ(fflnt/y AvBHabJa ~s With Pers~ BobCetd
Zenith ZVM.123 Groen High Res
(Consumer Repo1ts RBled Bes/ Buy.')

WP Printer Paper 2600 sheets
380.00" (8.21)
525.00" (11.34)
76.oo·

17.00" (IO.CJO)

Microfine Pe1fs (lnvlsibJfl when totn)

·pc NETWORK Ma mba~ p•y Just IM above the wholesale price,
(2.50)

plus shippin g. All prices reflect a 3% cash discount Minimum
shipping S2!i0 per order

tRENT BEFORE YOU BUY-Members are eligible to join The NETWORK's Business and Game Software
Rental Libraries and evaluate products for a full 14 (Regular! or 28 (VIP) days lo see if it meets your
needs. And The NETWORK's rental charges are far less than other software rental services-JUST 20%
OF THE MEMBER WHOLESALE PRICE.

Hardware prices highlited by

~

reflect recent major price reductions

PC

NETWORK

. WITH THESE 15
UNIQUE BENEFITS
+
1

COST
8% PRICING - The NETWORK purchases millions
of dollars in merchandise each month. You benefit in receiving
the lowest price available and all at just 8% above published dealer
wholesale price.
OUR 500 PAGE WHOLESALE CATALOG - Members
receive our 500 page wholesale catalog containing over 20,000
hardware and software products for the IBM PC, APPLE and over 50
other popular computer systems. THE NETWORK'S CATALOG IS
THE LARGEST SINGLE COMPILATION OF PERSONAL COM
PUTER PRODUCTS AVAILABLE TODAY.
IN-STOCK INSURED FAST HOME DELIVERY -The NET
WORK maintains a giant multi-million dollar inventory of
most popular products, allowing us to ship many orders from stock.
Non-stock items are typically maintained in local warehouses just
days away from The NETWORK and YOU. We pay all insurance ex
penses on your shipment. EMERGENCY OVERNIGHT SERVICE IS

2

3

AVAILABLE ON REQUEST

10 DAY RETURN POLICY - If you are not satisfied, for any
reason with any hardware component purchased from The
NETWORK within 10 days of receipt, we will refund your entire
purchase (less shipping) with no questions asked.
MEMBERSHIP SATISFACTION GUARANTEE - If for any
reason you are not satisfied with your membership within 30
days, we will refund your dues IN FULL.
EXPERIENCED CONSULTANTS - The NETWORK hires
consultants, not order takers, to aid you in product selection. Our
consulting staff possesses in excess of 150 man years of personal
computer product experience. We back our consultants with our
money back guarantee: IF ANY PRODUCT RECOMMENDED BY
OUR CONSULTING STAFF FAILS TO PERFORM AS PROMISED 
OR IS INCOMPATIBLE WITH YOUR SYSTEM - WE WILL TAKE IT
BACK AT OUR EXPENSE FOR A 100% REFUND.
FREE TECHNICAL SUPPORT - The NETWORK supports
every product it sells. Our qualified TECH-SUPPORT staff will
help you assemble your system, interpret vendor documentation and
get your software and hardware to work. WE WILL GIVE YOU ALL
THE HELP YOU NEED, WHEN YOU NEED IT - FREE !
OPTIONAL BUSINESS RENTAL LIBRARY - All members
can join our BUSINESS RENTAL LI BRA RY featuring over 1000
available titles to r just $25 PER YEAR above the base membersh ip
fee. This en titles you to rent business software AT JUST 20% of
the DISCOUNTED PRICE FOR A 14 DAY PERIOD. If you decide to
keep the software, the entire rental fee is deducted from the pur
chase price. VIP MEMBERS GET A FULL 28 DAYS for j ust $30
above the V.l. P. base fee. This also includes the game libra ry
prlvlleges for a $5 combination s avi ngs.
OPTIONAL GAME SOFTWARE RENTAL LIBRARY - The
Game Rental library is avai lable to members for just $10 PER
YEAR and permits evaluation (or just enjoyment) of any game or
educationa l software product as above.
SPECIAL SAVINGS BULLETINS - THE PRINTOUT 
The NETWORK seeks every opportunity to save
money for its members. We buy excess dealer inventories, and store
bankruptcy closeouts regularly. We then turn around and make this
merchandise (only top quality name brand products) available to our
members at fantastic savings via THE PRINTOUT, our newsletter and
savings bulletins.
DISCOUNT BOOK LIBRARY -Workingwith numerous
publishers and distributors, The NETWORK has assembled
a library of over 1000 computer related books and manuals at savings
of up to 75% from the normal store price.
MEMBERSHIP REFERRAL BONUS - Our most
valuable source of new members is you! To date almost 400/o
of our members have been referred by word of mouth from other
satisfied members. For those of you who refer new members, THE
NETWORK will credit a cash bonus to your account applicable to any
future purchase.
CORPORATE ACCOUNT PROGRAM -Almost 500/o of
The NETWORK'S members are corporate buyers and users
(see opposite page left). The NETWORK can establish open account
status and assign designated account managers to expedite orders,
and coordinate multiple location shipments.
QUANTITY DISCOUNTS- For large corporations, clubs
and repeat or quantity buyers The NETWORK can extend ad
ditional single order discounts, when available to us from our
manufacturers and distributors.
PRICE PROTECTION - The PC Industry is crazy!! Prices
change not yearly or monthly or even weekly but often da yby
day! These changes are sometimes up but are mostly down!H THE
NETWORK GUARANTEES THAT IN THE EVENT OF A PRODUCT
PRICE REDUCTION, BETWEEN THE TIME YOU PLACE YOUR
ORDER AND THE TIME THE PRODUCT SHIPS YOU WILL ONLY
PAY THE LOWER AMOUNT!!
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SAVE 50%

*

42C4

United States

0 One Year $21

0 2 Years $38

0 3 Years $55

Canada/Mexico

0 One Year U.S . $23

0 2 Years U.S. $42

0 3 Years U.S . $61

Europe

0 $53 (air delivery), U.S. Funds enclosed

Elsewhere

0 $37 (surlace mail). U.S. Funds enclosed

Address - - - - - - - - - - - - - - - - -
City/State/Zip - - - - - - - - - - - - - - 

0 BILL ME. If I'm not completely satisfied with my first copy,
I'll simply write "cancel" across your invoice, mail it back, and
my subscription will be cancelled.
0 Bill Mastercard
0 Check Enclosed
0 Bill VISA
Please allow 6-8 weeks for processing your subscription .

Card

Expires _ __

/1

Signature

' off newsstand price of $42 .00

SAVE 50%

*

42C4

United States

0 One Year $21

0 2Years$38

0 3 Years$55

Canada/Mexico

0 One Year U.S. $23

0 2 Years U.S. $42

0 3 Years U.S. $61

Europe

0 $53 (air delive1y), U.S . Funds enclosed

Elsewhere

D $37 (sutiace mail). U.S. Funds enclosed

0 BILL ME. If I'm not completely satisfied with my first copy,
I'll simply write "cancel" across your invoice, mail it back, and
my subscription will be cancelled.
0 Check Enclosed
0 Bill VISA
0 Bill Mastercard
Please allow 6-8 weeks for processing your subscription.

Name - - - - - -- -- - - - - -- - --

Address - - -- - - - - - - - -- - - - - 
City/State/Zip - - - - - - -- - - - - - -

Card

/1

-

----------

Signature

' off newsstand price of $42.00

Expires_ __
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ONE OF THE MOST SIGNIFICANT products announced last year was the landy
TRS-80 Model 2000. It was one of the first 80186-based computers. and it
was the first MS-DOS computer from Radio Shack Compared with the ubi
quitous IBM PC. the landy 2000 has a faster processor. better graphics. larger
disk drives. and a better keyboard. The only problem has been shortages-a
shortage of machines and a real shortage of software-caused by the 2ooo·s
incompatibility with the IBM.
Now that there is software for the 2000. and now that the machine is
available. the question arises: Just how good a buy is it? Read Mark Jennings's
detailed report on this interesting machine for the answer
Zenith's first MS-DOS machine. the Z-100. was much like landy's. In many
ways it was a much better machine than the IBM PC. It. too. had better graphics.
and it could use expansion boards designed for the S-100 bus. It even had
a Z80 coprocessor But. like the landy 2000. it was not completely compati
ble with the software for the machine from Big Blue.
·Zenith. realizing which way the software winds were blowing. went back to
the drawing board and produced yet one more IBM clone-the Zenith
Z-150-and again seemed to improve on the PC. What were these im
provements? How does this machine compare with the IBM PC? And is it really
completely compatible? Check the answers to these questions in Wayne Rash's
review.
In the .old days. a businessperson who wanted to perform some complex
financial analysis would have to write. or get someone else to write. a small
computer program. Then. a few years ago. the spreadsheet calculator pro
gram appeared. and suddenly businesspeople who didn't know the difference
between a GOTO and a GOSUB were doing some incredibly complex
calculations.
Similarly. most scientists usually approach a computationally difficult prob
lem by writing a program. But a year or so ago. scientists gained a new tool:
Software Arts. the people who literally invented spreadsheets. came out with
TK!Solver. This product can be loosely described as a spreadsheet for scien
tists. Alan Miller. a scientist himself. describes this program and examines just
how valuable it might be.
In the microcomputer industry. the relative market shares of Apple. Com
modore. Kaypro. Radio Shack. and IBM seem to change almost monthly. Who
the leader is depends on how you define the term. But when it comes to dot
matrix printers. the leader is. and has been for a very long time. Epson. Ep
son's latest printer. the L0-1500. offers very high resolution. very high-quality
characters. and high print speeds-but a high price also. ls it worth it? Check
the views of Ken Sheldon. one of our Peterborough pundits. in his review of
this interesting printer.
And what would an issue be without a word-processor review? This month
Ricardo Birmele looks at WordPerfect. a relatively new word processor for
the IBM PC. Ricardo puts this program through its paces and attempts to
answer the obvious question: ls this package indeed true to its name?

-Rich Malloy, Senior Technical Editor
DECEMBER 1984 • BYTE
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HOC

· FOlU~ATTEH

RAM
2KB

ECC

HOC

SIP•PISCOHVEftfllll
COMPARATOR
OM ~

DISK
( DRIVER/)
RECEIVER

ENCODER/
DECODER

HOST l/F : SASI
Sector Length: 256B/512B
Data Buffer: Full-sector dual buffer
Data Transfer Rate: 1MB/S (DMA MAX)
Voltage Source: +5.0V(800mA), +12.0V(100mA)
Size: 5.75" wide, 4.02" deep
Disk l/F: ST506 disk drive compatible

HOST
)
(DRIVER/
RECEIVER

5.25"HDC SERIES
NDC-100

NOC-100

IBM

SASI

HOST l/F: IBM P.C plug compatible
Sector Length: 512 B
Data Buffer: Full-sector buffer
Data Transfer Rate: 500KB/S (DMA MAX)
Voltage Source: +5.0V, 2.0A
Size: 13.20" wide, 4.02" deep
Disk l/F: ST506 disk drive compatible

e

HOST l/F: SASI
Sector Length : 128 B/2 56 B/51 2 B
Data Buffer: Full-sector buffer
Data Transfer Rate: 500KB/S (DMA MAX)
Voltage Source: +5.0V, 2.0A
Size: 7.80" wide, 5.60" deep
Disk l/F: ST506 disk drive compatible

IBM i s a registered trademark o f International Business Machines Corp.

National Computer Ltd.
UASON OFFICE IN CALIFORNIA

PHONE:l40BJ734-1006 FAX:l408)744-070'l

AKEBONO BLOG. 2-6-12 IWAMOTO-CHO CHIYOOA-KU, TOKYO. JAPAN PHONE:(031863-6705 TL X:J2 7542
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or most of this century a very suc
cessful entity existed: the phone
company. A few years ago. the phone
company decided that breaking itself
up would let it offer less service for
more money and sell computer
equipment. Ever since then. we have
been waiting to see its computers.
Recently. AT&T Information Systems
(Morristown. New Jersey) consented
to send one of its more expensive
microcomputers to our computer
room. The 3B2/300 is approximately
the lowest-priced member. of AT&T's
3B2 and 3B5 family.
I say approximately because I am
not sure about the prices of the big
ger machines. When companies start
talking about really big computers,
they seem to stop talking about prices.
Their attitude is like J. P Morgan's opin
ion of yachts: If you have to ask. you
can't afford one. Since I'm not Mr.
Morgan. there seems to be no limit to
the items I cannot afford but I still
want to know how much they cost. In
fact that is usually my first question
about any product.
Getting back to the 3B2/300, I can
definitely say that its price is about
$10,000. It runs on a proprietary AT&T
32-bit microprocessor, and it comes
with a JO-megabyte hard disk. a 720K
byte floppy-disk drive. and 512 K bytes
of memory (using 2 56K-bit chips). It
also comes with UNIX System 5. the
most current version of that much
praised operating system.
AT&T has done a fair job of aiming
for the microcomputer marketplace.
They sent us UNIX versions of Multi
plan and dBASE II. Multiplan on the
3B2 ran 2 !n times faster than Multi
plan on the IBM PC and just a shade
slower than the IBM PC AT.
Despite all the hoopla about UNIX.
it is still a rather unfriendly environ
ment in which to work. It has great
power. but it is very hard to use.

F

Sometimes. to shut off the machine
you have to enter SHUTDOWN -GO
-S1 -Y. Not exactly intuitive. Imagine
all the less friendly features of MS
DOS 2.0 compounded IO times over.
We've heard so much about UNIX's
ability to support friendly "shells" that
separate us from its encrypted in
nards. but if AT&T has one. I have yet
to find it.
Despite the present unfriendliness
of UNIX and AT&T's rather question
able and untested marketing ability,
the 3B2/300 should have a rosy
future. UNIX has thousands of
devotees. and this is the only multi
user UNIX microcomputer with the
AT&T ··deathstar" emblem on its front
panel. Watch for a review in BYTE.
uying computer equipment can
be a real adventure. Sometimes.
no matter how many precautions you
take. no matter how many reviews you
read. no matter how many friends you
ask. you end up with a product that
doesn't perform as you would like. On
rare occasions the product does not
perform at all. Then begins a close
relationship with your dealer. With
most dealers. you will eventually get
a working product. but you still have
lost quite a bit of time.
At BYTE we are not immune to this
problem. We receive dozens of prod
ucts on short-term loan. but for eval
uation only. The products we actual
ly use to put together BYTE are all
purchased by us. We buy them with
out taking advantage of any editorial
discount-usually from one of several
local dealers.
Yet with all our experience and the
parade of products that passes
through our computer room. some
times we get unpleasantly surprised
by the products we purchase.
For example. in our Guide to the
IBM Personal Computers (page 238),

B

we published a review of the Popcorn
modem from Prentice (Sunnyvale.
California). This is a pretty impressive
300/1200-bps modem at a good price
($4 75). We bought a small batch of
them. but of the seven I looked at five
were dead on arrival.
It turns out that the Popcorns we
received were part of a batch that had
been assembled with one faulty chip,
which would eventually fail over time.
All the modems passed the factory
quality-control test and failed later. I
have heard that these were the same
faulty chips that were in the IBM com
puter in the space shuttle. (Next time
I'm late for work. I'm going to claim
that these chips were in my clock
radio.) But thanks to our dealer and
Prentice. things turned out all right.
We returned the modems and quick
ly received models that have worked
perfectly ever since.
n February we ran a review of Pro
DOS (page 252). Apple Computer's
new operating system for the Apple
lie. This operating system offers im
proved performance over the previ
ous Apple DOS 3.3. But. since most
of our readers were still using DOS
3.3. we have been using the older
operating system in our benchmark
tests. Starting this month. however. we
will be using ProDOS as the standard
operating system.
We were somewhat surprised at our
results with ProDOS. Most of the
benchmarks were faster. but two of
them (the Format/Disk Copy and File
Copy) were slower. Also. we found out
that a ProDOS version of Multiplan
wouldn't be available until the first
quarter of next year. For obvious
reasons. the Multiplan tests are still
done with DOS 3. 3. As soon as a Pro
DOS version of it becomes available.
we will use it.

I

-Rich Malloy. Product-Review Editor
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prices on IBM, IB -compatible
ti Apple II, Apple lie, and Apple II+
HARD DISK SYSTEMS.
We've sold thousands of these super-reliable hard disks
in the last 12 months.
However, if you haven't bought your Mercury Mega&lnk
hard disk yet, you're in luck.

Now, the price Is right.
The MegaBank Archive :
a complete I 0-megabyte hard disk
for use in' the second floppy bay of
your PC

The MegaBank I 0:
a complete 10-megabyte single bay
hard disk system

The MegaBank 20:
a complete 20-megabyte single bay
hard disk system

The MegaBank 40:
a complete40-megabyte single bay
hard disk system

The MegaBank Streamer:
a solid-cartridge tape unit that
plugs into your PC to back up your
MegaBank I 0. 20 or 40. Copies up
to 20 megabytes. in approximately
seven minutes. &. no extra slot
is required .

ONLY:

s795

And every MegaBank product is fully .supported by our
"no-risk" custumer serv.ice network. We 'r.e standil'!g by
wl1h a User's iS0Cl l:.ine to ~r0v.ime answers to technical
i:Jt:1estions or. to give you help~ul hiAts.
Every MegaBank component is warranted for a full
90 days.
Finally. if you aren't satisfied - for any reason - just
return your order to us within 30 days. On the day we
receive it, a full refund check will be on its way to you.
When we say "no-risk," we mean it.

TO ORDER OR FOR MORE INFORMATION,
ONLY:

$995
$1 ,495
$1,995
$995

ONLY:

ONLY:

ONLY:

You'll be up and running in minutes. With MegaBank.
you simply add the included adapter board to your PC
chassis, plug in the hard disk unit, and turn it on.
Everything you need is included, so don't worry about
tricky installation or "extras".

CALL

800-551-7666.

In lllinois,-312-951-0616.
We accept Visa. Mastercard and American Express, and
we'll ship within 48 hours of receiving your credit card
order or check.
There is an additional charge of $33 per item ordered
for shipping. handling. and insurance.

Specifications:
All Megabank drives are 9%" wide by 5%" high
by 14 'Ii'' deep.
Runs on your IBM compatible with DOS 2.0. 2. I .
or CPIM 86. Apple compatibles: DOS 3.3,
ProDOS. 1.01. CPM and Pascal.
Average access time 93M Sec. with a 5.0
Bits/Sec. transfer rate.

compatible
®
Mercury MegaBank Corporation
311 West Superior Street Dept. 416
Chicago. IL 60610

IBM C\nd Apple are regisrered trc'\demc'\rks of International Business M ac hines. Inc. and Apple Co mputers. Inc.

238

BYTE • DECEMBER 1984

I0

meg shown.

Circle 248 on inquiry card.

S·Y·S·T·E·M

The Tandy
Model 2000
A
compromise
between

IBM PC
compatibility
and high
performance

A

fter six months of intensively using
the Tandy 2000 alongside an IBM
PC. I can say without reservation
that the 2000 is the superior computer. It
is noticeably faster and has better display
options. a superior keyboard. higher disk
storage capacity. and more room for expan
sion. You should choose between the two
computers based on whether you are will
ing to accept the limited availability of soft
ware and hardware in order to gain much
higher performance.
SYSTEM OVERVIEW

BY MARK S. JENNINGS

Mark S. Jennings (POB 3203 ,
Durham. NC 27705) is the
founder and president of Digital
Kinetics. a software-development
firm. He received his B.S. from
Purdue University and his M.S.
from Stanford University; both
degrees are in civil engineering.

The landy 2000 is a low-profile unit with a
thin. detachable keyboard. You can set
either a monochrome or RGB (red-green
blue) monitor on top of the system unit. or
landy will sell you a stand to mount the
system unit vertically on the floor.
landy used plastic as the main construc
tion material; RF (radio frequency) shielding
is accomplished with foil lining and metal
access covers. I'm not big on plastic. but it
makes the 2000 lighter than the IBM PC.
The color is an attractive eggshell white.
A small but important feature of the 2000
is a front-panel reset button. Some people
complain that hardware reset buttons cause
accidents: however. the 2000's reset button
is deeply recessed on the unit's front panel
to prevent problems. A hardware reset but
ton ensures that you can always reboot the
system. even after a serious software crash.
You can also use the IBM PCs Control-Alter
nate-Delete combination to boot the 2000.
The basic 2000 system includes I 28K
bytes of RAM (random-access read/write
memory). dual 5!4-inch floppy-disk drives.
a monochrome display adapter. a parallel
port. and a serial port. Adding 'Jandy's VM-1
monochrome monitor produces a working
system for about $3000 list. You can sub
stitute a I a-megabyte hard-disk drive for
one of the floppies: this system (with
monochrome monitor) lists for approxi
mately $4 500. Monochrome graphics re
quires an expansion board and if you want

color graphics you·11 need a memory-chip
upgrade kit and landy's CM-I RGB monitor.
All told a two-floppy. color graphics system
runs about $4200.
INTERNAL LAYOUT

A large main circuit board lies horizontally
at the base of the 2000's system unit.
Cables interconnect the main board to the
power supply and disk drives. While the
2000 has slots for expansion boards. these
boards do not connect directly to the main
board. Instead a small expansion bus
board rises vertically from a connector on
the left side of the main board (see photo
on "At a Glance"' page). Expansion boards
slide in horizontally from the back and con
nect to the expansion bus board. Four ex
pansion board slots are provided.
This method of plugging in expansion
boards has several advantages. First. you do
not need to open the computer's case to
plug in a board-just pop two plastic clips
on the back panel of the computer. slide
the board in until it seats. and re-pop the
clips. You don't even need a screwdriver.
Second. the entire rear edge of the expan
sion board can have 1/0 (input/output) con
nectors. This alleviates the "connector
space squeeze"' that afflicts IBM PCs with
multifunction expansion boards. Third.
keeping the expansion connectors on a
separate board allows plenty of space for
big connectors. The 2000 uses a 96-pin
three-tiered Euroconnector rather than the
usual card-edge connector. The relatively
large number of pins provides designers of
expansion boards with more flexibility.
A disadvantage of the 2000's arrange
ment is that you need two connectors in
stead of one to connect each expansion
board to the main board. perhaps degrad
ing reliability a bit.
PROCESSOR

The 2000 uses the Intel 80186. an improved
descendant of the 8086/8088 micropro
(continued)
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cessors used by the IBM PC and most
other MS-DOS computers. Compared
to the 8088 as used in the IBM PC.
the 80186 has a faster clock speed
(8 MHz versus 4.77 MHz). uses a full
16-bit data bus. and includes a
number of functions for which the
8088 requires extra support chips. All
these improvements do not com
promise software compatibility; the
80186 can execute the full 8086/8088
instruction set and has a few new in
structions of its own. The 80186 has
one drawback: limited availability
Intel can't produce enough to meet
demand.
Do these features translate into im
proved performance? Yes and no.
Operations that are "processor
intensive" (such as ·recalculating a
spreadsheet) run about two to three
times faster on the 2000 than on the
IBM PC. This peps up certain pro
grams. The "At a Glance" benchmarks
indicate the performance improve
ment you can expect in this area.
Unfortunately. the effective operat
ing speed of many programs is limited
by disk 1/0 speed rather than pro
cessor speed. There is little significant
difference in disk 1/0 speed between
the 2000 and the IBM PC as shown
in the benchmark graphs. This means
that programs that read and write disk
files extensively (most compilers) will

not show as much of a performance
increase when run on the 2000.
The key to fast execution of a pro
gram that does extensive disk 1/0 is
to use a hard disk or. better yet. a
RAM disk. The 2000 has a hard-disk
option but doesn't yet have RAM-disk
software. 'Jandy has contracted for the
development of a RAM-disk package
and it might be available by the time
you read this. Until a 2000 RAM disk
is available. an IBM PC with a RAM
disk can outpace a 2000 when run
ning programs with heavy disk 1/0.
If your program requires floating
point arithmetic operations. a numeric
coprocessor (such as the Intel 8087)
can be the key to fast execution. The
80186 can use the 8087 but it needs
the 82188 controller chip to coor
dinate. Unfortunately. the 82188 is in
short supply and landy doesn't ex
pect to release a coprocessor option
until early 198 5. It won't require any
expansion slots: the coprocessor op
tion will be a small board that plugs.
piggyback style. onto the main board
With this option. the 2000 should be
among the fastest number crunchers
available short of a VAX.
MEMORY
The basic 2000 comes with I 28K
bytes of RAM chips mounted on a
small piggyback board that connects

Photo I : The 2000's main circuit board with standard and optional piggyback boards
installed. each with I 28K bytes of RAM. The large white connector on the left is for the
expansion bus board.
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to the main board (see photo I). You
add the next I 28K with another small
piggyback board. After this. you add
memory with expansion boards that
use the expansion bus; each board
comes with I 28K bytes and sockets
for another I 28K. l\vo expansion
boards give a total maximum memory
size of 768K bytes. as compared to
the IBM PCs maximum memory limit
of 640K.
Another interesting feature of the
2000 is its RAM-based character
fonts._ While the IBM PC stores the
pixel maps defining each character
font in ROM (read-only memory). the
2000 stores the maps in dedicated
static RAM on the main board. This
simplifies redefinition of character
fonts. (But don't expect to see propor
tional spacing on the 2000's display
like that of Apple's Macintosh and
Lisa: the 2000's display system is still
basically character-oriented.)
In general. the 2000 avoids the use
of ROM. using only I 6K bytes for
boot-up. The 2000 loads the BIOS
(basic input/output system) to RAM
from disk rather than using ROM as
the IBM PC does. This lets Tundy make
frequent changes to the BIOS; how
ever. this flexibility might lead to soft
ware problems unless Tundy makes
sure that each new version of the
BIOS is completely compatible with
previous versions. The problem has
already surfaced in Tundy's version of
SuperCalc3. which uses a BIOS that
is incompatible with earlier versions.
You have to reboot the system before
and after running SuperCalc3 in order
to run other programs landy has
acknowledged the problem and
claims to be working on a solution.
Another area where the 2000 uses
RAM rather than ROM is. in its GW
BASIC interpreter. The 2000 loads the
entire interpreter into RAM from disk.
whereas the IBM PC includes the core
of its BASIC interpreter in ROM.
The 2000's heav y use of RAM for
the operating system tends to eat into
the RAM available for programs.
Equipped with only the basic I 28K
bytes of RAM. a 2000 has only about
7 5K bytes of RAM left after loading
(continued )

AT A GLANCE
Name
Tandy Model 2000
Manufacturer
Tandy Corporation
1500 One Tandy Center
Fort Worth, TX 76102
(817) 338-2390
Components
Size: 19 by 6 by 16 inches
(system unit), 16.3 by 1.2 by
zg inches (keyboard)
Weight: 23 pounds (system
unit), 2.8 pounds (keyboard)
Processor: Intel 80186
Memory: 128K bytes
standard, up to 768K bytes
optional
Display: 12-inch green
phosphor or 14-inch RGB,
nonstandard input
Keyboard: Detachable with 90
keys, standard layout, 12
function keys, separate cursor
control and numeric keypad
Mass storage: Two 51/4-inch,
720K-byte, floppy-disk drives
Expansion: Four slots,
nonstandard
\JO interfaces: RS-232C serial
port, parallel printer port

MEMORY SIZE (K BYTES)
0

300

600

DISK STORAGE
900

1200

1500

0

400

(K BYTES)
BOO

1200

1600

2000

Software
MS-DOS 2.02, GW-BASIC
interpreter
Optional Hardware
Monochrome graphics $449
$199
Color-graphics chip kit
Mouse
$100
Mouse/clock controller
$120
Monochrome monitor
$249
Color monitor
$799
128K RAM expansion kit $299
External 256K expansion $499
board (with 128K)
Internal 10-Mb hard disk $1699
Documentation
Introduction to the Model
2000: 69 pages
MS-DOS Manual: 291 pages
BASIC Manual: 366 pages
Reference Guide to the Model
2000: 51 pages
Prices
Base system price
$2750
Monochrome system
$3946
with 256K, color/graphics
capability
Color system with 256K $4496

BUNDLED SOFTWARE PACKAGES
0
2
6

D

TANDY 2000

10

( :(J

The Memory Size graph shows the standard
and optional memory available for the com
puters under comparison. The Disk Storage
graph shows the highest capacity of one and
two floppy-disk drives for each system. The
Bundled Software graph shows the number of
software packages included with each system.

PRICE ( $ 1000)
0
2

I BM PC

l222a

10

APPLE TIE

The Price graph shows the list price of a system
with two high-capacity floppy-disk drives, a
monochrome monitor, graphics and color-dis
play capability, a printer port and a serial port,
256K bytes of memory (64K for 8-bit systems),
the standard operating systems for the com
puters, and their standard BASIC interpreters.
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The back panel of the Tandy 2000. The serial and parallel ports
are along the bottom.

Removing the 2000's top reveals the disk drives (top left), power
supply (right), and expansion bus (bottom left).

DISK ACCESS IN

BASIC PERFORMANCE (SEC)
250 r-~~~~~---:====-:-:-=-~~~~~~~~~~--,

BASIC

(SEC)

250

50

0
WRITE

SYSTEM UTILITIES

READ

SIEVE

SPREADSHEET (SEC)
25 r-~~~~~~~~~~~~~~~~~~~~--.

(SEC)

50

40K FORMAT I DISK COPY

40K FILE COPY

111111

TANDY 2000

LOAD

LJ

In the Disk Access in BASIC graph, a 64K-byte sequential text file
was written to a blank floppy disk, then read. (For the program listings
see June BYTE, page 327, and October; page 33.) The Sieve column
shows how long it takes to run one iteration of the Sieve of
Eratosthenes. The Calculations column shows how long it takes to
do 10,000 multiplication and division operations using single-precision
numbers. The System Utilities graph shows how long it takes to for
mat and copy a disk (adjusted time for 40K bytes of disk data) and
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CALCULATIONS

IBM PC

RECALCULATE

~APPLE TIE

to transfer a 40K-byte file using the system utilities. The Spreadsheet
graph shows how long the computers took to load and recalculate
a 25- by 25-cell spreadsheet where each cell equals 1.001 times
the cell to its left. The spreadsheet program used was Microsoft
Multiplan. The tests for the Apple lie were done with the ProDOS
operating system (except for the spreadsheet test, which was done
with DOS 3.3). The IBM PC was tested with PC-DOS 2.0. "Note:
Format and Disk Copy are separate operations on the Tandy 2000.

REVIEW: TANDY 2000

the operating system. This is insuffi
cient for most programs: most users
will want to upgrade their 2000s to at
least 2 56K.
DISPLAY

The 1andy 2000 offers a number of
options for different combinations of
text. monochrome graphics. and color
graphics A text system requires only
the VM-1 green monitor-no expan
sion board This is a superb system for
word processing Characters are crisp
ly formed with an 8- by 16-pi xel
matrix against a dark background
This display is slightly superior to the
IBM PC's excellent monochrome dis
play.
By adding a graphics expansion
board. you. can display 640- by
400-pixel monochrome graphics on
the VM-1. For color. you need a mem
ory-chip upgrade for this board. as
well as the CM-I RGB monitor. Thi s
provides for 640 by 400 graphics in
8 colors (selected from 16 possible
colors). This color system looks
spectacular-easily producing the
most attractive color displays I have
seen on a mass-market microcom
puter. The resolution. focus. and color
rendition (particularly yellow) are
excellent.
Unfortunately. the 2000's color
graphics are seriously flawed When
operating in the graphics mode. the
computer displays text at a snail 's
pace. more than nullifying its speed
advantage over other systems. An
odd hardware configuration is to
blame. With a text-only system or
when using the monochrome-graph
ics option. the 2000 uses a high
speed 9007 CRT controller chip that
scrolls text very quickly. But when the
color-graphics chips are added. the
9007 can no longer be used to
generate text in the graphics mode
Instead text must be laboriously
generated in software
The text display in color-graphics
mode is very slow. I wrote a short
BASIC program that displays the
words "Hello. BYTE" on the screen
I 00 times. It ran in less than 2 sec
onds on a text-only 2000 but took
over 30 seconds on a color-graphics

system. I obtained similar results
when I performed the test in Pascal
With programs that switch back and
forth between text and color-graphics
modes. such as Lotus 1-2-3 . this per
formance penalty will go largely un
noticed. But programs that stay in the
graphics mode continuously. such as
the BASIC interpreter. will be severe
ly hampered when run with the color
graphics system.
If you know that you will not be
using any graphics. you can recon
figure the 2000 as a text-only system .
The manual tells you to tap the F 12
key when the disk drive flashes dur
ing the boot-up procedure. and if this
doesn't work. to "repeat the proce
dure. tapping the key as quickly as
possible." I tried and could recon
figure my system (some of the time)
by furiously hitting the Fl 2 key for
several seconds during the boot-up
process. It turns out that the manual
is wrong-you 're supposed to hit the
Fl2 key when the Caps and Num Lock
indicators on the keyboard flash. This
reconfigures the system and provides
normal text display speed but it limits
you to text display until you reboot
the system. Even when you know how
to do it. this is an inconvenient way
to reconfigure the system.
One aspect of the 2000 that I like
is that it doesn't require a separate
monitor if you want both high-quality

text and graphics. The graphics sys
tems (monochrome or color) display
text with the same resolution offered
by the text-only system. And the
2000's RGB monitor is acceptable for
text display (although definitely not as
good as the monochrome monitor).
Another drawback: both the VM-1
and CM-I monitors are specifically
designed to work with the 2000 and
won 't work with any other computer
system . Conversely. no other monitors
will work with the 2000.

KEYBOARD
The 2000's keyboard (photo 2) is a
strong point. The layout is conven
tional: Tandy wisely avoided IBM's
controversial placement of an extra
key near the left shift key. The cursor
controls are arranged separately from
the numeric keypad in an upside
down 'T' arrangement. The Caps and
Num Lock toggles have status lights
so you won·t forget when they're on
Another nice feature is a Hold key
that stops display scrolling: the IBM
PC requires a difficult combination of
Ctrl and Num Lock to do the same
thing. Unfortunately. the 2000's Hold
key is right above the up-arrow cur
sor key where it is too easy to hit ac
cidentally Finally. the 2000 has 12
function keys that are arranged hori
zontally across the top of the key
lcontinuedJ

L

Photo 2: The Tandy 2000 keyboard features 12 function keys. Caps and Num Lock
keys with lighted indicators. and a large Enter key.
DECEMllEI< 1984 • BYTE

243

REVIEW: TANDY 2000

The Tandy 2000' s
HFORMAT command
can keep you from
accidentally trashing
the entire contents of
your hard disk.
board instead of vertica lly on the left
side. This arrangement is better than
IBM's for associating the keys with on
screen menus.
Keyboard touch is ve.ry subjective.
I find the 2000's touch to be nearly
perfect-fairly light but not "nervous."
One aspect many will appreciate is
the lack of clickety-clackety noise from
the keyboard.
DISK STORAGE

The basic 2000 comes with two half
height. 5Y-i-inch. Mitsubishi M48 53
floppy-disk drives. Disk-storage
capacity on the 2000 is twice that of
the IBM PC (720K versus 360K). a
result of doubling the number of
tracks (and track density) from 40 to
80 tracks per disk. This makes a world
of difference for many uses of the
machine. The 2ooo·s drives are quiet
and the disk ejection mechanism
works well One complaint-as in its
earlier computers. Tandy put the A
drive on the bottom and the B drive
on the top.
The hard-disk 2000 system sub
stitutes a 'Jandon TM502. dual-platter.
5v.i-inch. I 0-megabyte Winchester
hard-disk drive for one of the floppies.
A hard-disk system that retains both
floppies is not currently supported
but probably will be eventually.
SOFTWARE

For this review. I used 'Jandy's recent
ly released MS-DOS version 2.02. The
differences between the 2000's and
the IBM PC's MS-DOS implementa
tions are fairly minor. The 2000's
FORMAT command has a few extra
options and the commands for copy
ing and comparing disks are slightly
different. For example. DISKCOPY
244
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does not automatically include
FORMAT-they are two separate
steps.
One small but important feature of
the 2000's MS-DOS is the use of
separate commands for formatting a
floppy and a hard disk. The IBM PC
uses the same command to format
both and can cause you to acciden
tally trash the entire contents of the
hard disk. The 2000 uses a complete
ly separate command (HFORMAT)
that is much less likely to cause this
problem.
One MS-DOS command conspicu
ous by its absence from the 2000 is
MODE. On the IBM PC. you can use
this command to switch display
modes. configure parallel/serial ports.
and redirect output from the parallel
port to the serial port Without this
command. accessing the 2000's serial
port directly from the operating sys
tem is difficult. The lack of any re
direction provision also hurts: it vir
tually requires that you have a printer
with a parallel interface. Tandy has ap
parently recognized the need to ad
dress this problem: the company says
it has a new version of MS-DOS com
ing that includes a MODE command.
'Jandy should also include some
diagnostics with the basic 2000 sys
tem. The MS-DOS disk does not con
ta in any diagnostics programs. and I
could find no reference to diagnostics
in any of 'landy's documentation.
Microsoft's CW-BASIC interpreter is
included with the 2000 system. The
Tandy 2000 differs from the IBM PC
in that the interpreter is implemented
as a single program (BASIC.EXE).
which includes graphics commands.
The 2000's BASIC automatically
senses whether you have installed the
graphics expansion board. If you
have. the graphics routines work:
otherwise. you get a syntax error
whenever you attempt to execute a
statement that uses a graphics rou
tine.
Although the 2000 has more op
tions for color and resolution than the
IBM PC. the 2000's BASIC includes
the lower-resolution modes that the
IBM PC uses. All other things being
equal. most IBM PC BASIC programs

should run on the 2000 without
changes.
APPLICATION SOFTWARE

The question most people ask about
application software for the 2000 is
"Will it run Lotus 1-2-3?" With the re
cent release of a 2000 version of the
popular Lotus program. Tandy can
now respond with a definitive yes.
Model 2000 owners have four basic
ways to get the application software
they need. First. Tandy markets many
mainstream MS-DOS products under
its own label. customized and opti
mized for the 2000 with documenta
tion in the standard 2000 gray
binders. A second option is 'landy's
Express Order program. With this
system. you order the software you
want from a catalog at your local
Radio Shack Computer Center. Within
two or three days. the software is ex
press shipped to your dealer so you
can pick it up. Programs ordered
through the Express Order program
will usually be "generic" MS-DOS and
might or might not take advantage of
certain 2000 features.
A third option is the Reviewed Soft
ware catalog. which lists software that
'Jandy has tested and knows will work
on the 2000. You order the software
directly from the vendor or through
a distributor. The fourth option is to
buy I BM PC programs. some of which
will work fine while others won't even
load from disk.
I was able to briefly test 'landy 2000
versions of 1-2-3, Multiplan. Super
Calc3. MultiMate. dBASE II. Word
Perfect. and all the Microsoft com
pilers and assemblers. All performed
well on the 2000 and most seemed
significantly faster and more respon
sive than the I BM PC versions.
Certainly the most impressive of
these packages is 1-2-3. The software
is extremely quick and responsive on
the 2000. Because the 2000's hard
ware configuration is more stable.
fewer ancillary files hang around on
the disks and you do not need to con
figure the system to get it up and run
ning I was displaying spectacular
seven-color bar charts with 640- by
!continued)

Although our HERMES 615 multi-mode printer
comes in a plain black and white casing it prints
text and graphics beautifully in 8 colors.
-~i
Pencils may draw in colors, but they
are slow, inaccurate and their points
keep breaking. Professionals choose
the HERMES 615 color printer: it
produces text and graphics in black, red,
blue, yellow and in green, orange, violet
and brown too with no rainbow fringes.
Much betterthan this pale offset copy.

Printing and graphics in 8 colors are just two of the
numerous outstanding features of the HERMES 615.
Professionals who only pick the best will also appreciate:
Its speed. Bi-directional, shortest path printing.
400/480 cps Data, 100/120 cps Near Letter Quality (single
pass).
Its resolution. Finest print quality available on a matrix
printer. So good you can even print signatures. Bit map
ped graphics in single and double density modes, 6 dot
densities in each mode. A circle on the screen means a
circle on the paper too!
Its quality. Swiss high quality construction. Quality that
lasts - thanks to its exclusive «moving-ruby» head.
Its versatility. Wide range of attractive characters sets in
16 national versions, as well as math symbols, bar codes
and Teletex. Dual ports, parallel (Centronics™ /Epson™
compatible) and serial (RS-232C/RS-422) interfaces.
DIABLO™ 630 emulation optional.

* ~~!r!~~nters

Manufactured in Switzerland by HERMES PREClSA INTERNATlONAL,
CH-1401 Yverdon.
HERMESprintersare distributed in Austria, Canada, Cyprus, Finland, France,
Greece, Jordan, Kuwait, Lebanon, Saudi Arabia, South Africa, Spain, Sweden,
Switzerland, United Kingdom, USA, West Germany.
Circle I 77 on inquiry card.

and additional information on the HERMES 615 please
,,
return the coupon below.
..i..~ jHi;

r-------------

I I want to know more about your printers.
I Name
Title
I Company
Cit
I
Zi

__,

------~----

1 --~~--~~-~

I

Send to: HERMES PRODUCTS, Inc. - Printer Division
1900 Lower Road, LINDEN, NJ 07036, (201) 574 0300
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REVIEW: TANDY 2000

Most sophisticated
application programs go
outside the operating
system to implement
special features.
400-pixel resolution three minutes
after taking I-2-3 out of the box.

IBM PC COMPATIBILITY
Because the 2000 runs MS-DOS and
uses a software-compatible micropro
cessor. it offers some compatibility
with IBM PC software. To run IBM PC
software. the Tandy 2000 must be
able to read PC disks. i.e.. have the
same disk format. Futhermore. the
software itself must interact with the
2000's hardware through MS-DOS
system calls or through compatible
BIOS calls.
As for disk-format compatibility,
numerous reviewers have commented
that the 2000 can read but not write
to IBM PC disks. This is not entirely
true. What the 2000 could not do. un
til recently, was format an IBM PC disk.
To write a file to an IBM PC disk. the
disk had to be formatted on an IBM
PC Thereafter. the 2000 could read.
write. and erase files just as if the disk
were formatted on the 2000.
Apparently, however. this formatting
limitation has been alleviated. 'Jandy
is now including an extra formatting
program (PC Maker) that allows the
2000 to format IBM PC disks. Accord
ing to landy, all registered 2000
owners will receive this upgrade.
Granted I have had some minor er
ratic problems in getting the 2000 to
read a file written by an IBM PC and
vice versa. After transferring hun
dreds of files (text and binary) be
tween the 2000 and an IBM PC. I have
yet to be thwarted-although a few
transfers have been a bit stubborn.
Part of the problem might be due to
individual head alignment and rota
tion speed variations in the disk
drives; the bottom drive on my 2000
seems to read and write to IBM PC
disks much more reliably than the top
246
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drive Also. disks that are relatively
"fragmented" (due to repeatedly
writing and erasing files) are less like
ly to work So far. using the bottom
drive on the 2000 and a newly for
matted IBM PC disk has been a sure
fire way of transferring any file.
Suppose you've put your favorite
IBM PC program on a disk that the
2000 can read Will it run? That
depends on how the program com
municates with the computer hard
ware.
If the program calls the PC hardware
directly. it will definitely not run; the
memory maps and 1/0 ports of the
2000 and the IBM PC are very dif
ferent. This rules out copy-protected
programs. programs that write direct
ly to display memory (e.g., some pro
grams with high-speed graphics), and
many communications programs.
If the program communicates with
the hardware through the BIOS. it will
probably run. However. the 2000 uses
a different system for character at
tributes and graphics that can cause
incompatibility. One programmer's
utility that I use in my work uses the
BIOS to play around with different
combinations of color and character
attributes (bold. underline. blinking)
depending on whether it is run on a
monochrome or color system. This
program does not work properly on
the 2000. It is a fact of life that most
sophisticated application programs
go outside the operating system to
implement special features.
As for IBM PC hardware compatibili
ty, there is none. The expansion bus
used on the 2000 is completely dif
ferent from the IBM PCs. Aftermarket
hardware vendors will need to de
velop completely separate products
for the 2000.
I called the major IBM PC after
market board developers (Tecmar.
AST Research. and Ouadram) and
asked them if they had any plans to
develop products for the 2000. For
the most part their attitude was "wait
and see."
DOCUMENTATION

The 2000 comes with four pieces of
documentation. Introduction to the Model

2000 is aimed at novice users: it pre
sents a short overview of the system .
The MS-DOS and BASIC manuals are
much larger and are similar in size
and format to the IBM PCs DOS and
BASIC manuals. Finally, Tandy pro
vides a pocket-reference guide to the
system. For some reason. however.
Tandy doesn't put the loose-leaf MS
DOS and BASIC manuals in slipcases;
this tends to add to bookcase clutter.
Overall the 2000's manuals. wh ile
attractive and easy to use. are less
than complete. A great deal of tech
nical information is left out of the MS
DOS manual. For example. it devotes
a scant two pages to the subjects of
configuring a system and device
drivers. The 2ooo·s manual is also
missing key documentation of batch
commands. Finally, the general
manual. Introduction to the Model 2000,
is much less comprehensive than
IBM's Guide to Operations.
Some information missing from the
standard manuals is in the recently
released technical manuals: Program
mers Reference and Technical Reference. The
programmer's reference manual gives
information on how to access MS
DOS and the BIOS from assembly lan
guage. The technical reference
manual provides detailed information
about the 2000's hardware. It covers
every circuit in great detail and even
includes manufacturers' data sheets
for most of the critical chips in the
system. Unfortunately, the technical
manual seldom presents any overview
information that puts the details in
perspective; I found it nearly impos
sible to read.
SERVICE AND SUPPORT

With well over I 000 Radio Shack
Computer Centers (of which about
400 have complete service facilities).
the 2000 is well supported in the field.
My 2000 has performed flawlessly, so
I have no direct experience with Radio
Shack's service department. I have
heard that it is above the industry
average.
Tandy provides a customer service
support number to help with hard
ware and software problems I called
(continued)
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PERSONAL PRINTERS.
Up, up and print. The expedition
was named Ultima Thule. a Greek and
Latin phrase meaning· 'the outer limits
of achievement." And for an Okidata
printer. that's exactly what it was.
Along with 16 adventurers. 7 tons of
equipment. 8 Tibetan porters and 20
yaks. an Okidata Microline 92 scaled
the treacherous Northeast Buttress of
Mt. Everest.
The conditions couldn't have been
more hostile . .. high altitudes .. . winds
approaching 60 mph . . . temperatures
of 15 degrees below zero. How did the
Okidata perform?
According to expedition member
Robert Berg. ··You would have thought
the printer was in Miami Beach. Our
Okidata never once let us down. Even
in the worst. coldest weather it printed
perfectly. In fact. we used it so much we
ran out of computer paper. We had to
feed it sheets from a yellow legal pad
and it even printed on that."
Circle 288 on inquiry card.

Yak-tested tough. Shipped halfway
around the world. Packed and re·
packed countless times. Dropped.
banged and bounced along on the
back of a yak. And this Okidata printer
didn't even notice. We're not sur·
prised. The performance and durabil·
ity of Okidata Microlines is downright
legendary. Their reliability record is the
best in the industry. with a warranty
claim rate of less than 1/2 of 1%.
The peak of performance. Their ver·
satility is unequalled as well. Three print
modes; data processing at speeds up
to three pages a minute. a print mode
for enhanced or emphasized text and
letter quality that rivals a daisywheel
with full graphics printing capabilities.
Okidata Microline printers are fully
compatible with all of today's popular
software packages and personal com
puters. Special configurations are avail
able for IBM and Apple Macintosh™ at
no additional cost.

And while service may be a little dif
ficult to find in suburban Tibet. it's easy
to find at Xerox Service Centers across
the U.S.
The Okidata Microline. The printer
that's built to take the toughest trek.
Call 1-800-0KIDATA (609-23 5-2600 in
NJ) for the Authorized Okidata Dealer
nearest you . Okidata. Mt. Laurel. NJ
08054.

Technological Craftsmanship.
Macintosh is a trademark of Apple Computer Inc.
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REVIEW: TANDY 2000

SOFTWARE
SALE!

WE'LL MATCH PRICES ON ~IOST PRODUCTS

LOTUS 1-2-3/
SYMPHONY
$309/$425
dBASE 11/111
$279/$375
WORDSTAR
PROF PACK
$275
CROSSTALK
$99

FRAMEWORK
$375
EASYWRITER II
SYSTEM
$185
PRO KEY
$87
HAYES
SMARTMODEMS
1200/12008
$489/$409

LOOK AT THESE
SPECIAL PRICES!
ATI Training Power
AST Products
Crosstalk
dBase II./lll
EasyWriter II System
Hayes 1200/1200B
IUS Accounting
Lotus 1-2-3/Symphony
MicroPro Products
Microsoft Products
Multimate
Norton Utilities
PFS Products
ProKey
Quadram Products
RBase 4000
SuperCalc 2/3
Volkswriter Deluxe
Wordstar
Wordstar Prof. Package
All Other Products/Diskettes

CALL
CALL
$ 99
$279/$375
$185
$489/$409
CALL
$309/$425
CALL
CALL
$265
$ 59
CALL
$ 87
CALL
$289
$149/$199
$175
$209
$275
CALL

To order:
Ca ll TOLL-FREE:
800-227-4780 or 415-845-2651
Or write:
ECONOMY SOFTWARE
2040 Polk Street
San Francisco, CA 94109

ECONOMY
SOFTWARE
D We guarantee our products against
manufacturer's defects.

D Quantity discounts available. We are
experienced with Corporate accounts.

D No surcharge added for charge cards ., No
charges until products are shipped .

..-i

D Purchase orders accepted.
llliilml
D Call for shipping charges. liiiiiiij •
D Prices subject to change. ~
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The Tandy 2000
breaks no new ground;
it is a refinement
of the basic
IBM PC system.
it with some typical problems and was
favorably impressed. I also called
landy's headquarters in January 1984
when the 2000 had been on the
market for a few weeks. I had not yet
purchased the computer and had a
number of technical questions. After
getting passed around for a few
minutes, I was able to talk to a knowl
edgeable technical person. This is
something I have been unable to do
with IBM and Apple.
GRIPES

Tundy seems to have an aversion to
DIP (dual-inline package) switches;
changing the 2000's hardware con
figuration often requires cutting traces
on circuit boards. For example. adding
the color-graphics chip kit to the
graphics expansion board requires
cutting a trace. Adding a numeric co
processor will involve major surgery;
the technical reference manual men
tions cutting several traces on the
non-visible side of the main board.
How expensive can it be to add a DIP
switch or a couple of pins that can be
jumpered?
Perhaps landy wants to discourage
customers from installing options on
their own. The thought of cutting into
a circuit board will scare many
customers down to their local Com
puter Center. This hypothesis is con
firmed by other aspects of the 2000's
design. Adding the 12 8K-byte internal
memory board requires you to take
the bottom cover off the computer.
landy doesn't like you to do this; a
prominent seal warns about loss of
warranty coverage. If you have it done
at a Computer Center. you pay $I 5.
I would have preferred that landy in
clude 256K in the basic computer or.
better yet. put in sockets to let you in
stall your own memory chips.

I think that requiring a separate (and
expensive) internal memory board
has more to do with marketing than
with engineering. landy aggressively
prices the basic 12 8K. two-floppy
system at $2750. Adding the mono
chrome monitor raises the price of a
working system to $3000-quite a
bargain considering how much com
puter you are getting.
Tundy makes money by selling the
add-ons people inevitably buy. If you
decide you want a 512 K color system.
you will need to add the graphics
board ($4 50). color-graphics chip kit
($200). RGB monitor ($550 more than
the monochrome). 128K internal
memory board ($300) . I 28K external
memory board ($500). andi a 128K
chip kit ($300). Suddenly. your $3000
computer costs $5300. Some of these
prices seem a bit high.
A gripe list wouldn't be complete
without mentioning the constant
scheduling slips that have plagued the
entire 2000 program. I know that all
computer manufacturers are op
timistic in predicting when items will
be on the market. but landy has
pushed optimistic scheduling to new
extremes. I especially dislike the way
landy lists items in its catalog that are
not available. For example. MultiMate
was listed as available in a January
1984 catalog; it finally appeared in
June. Any prospective 2000 purchaser
should beware of landy's "Real Soon
Now" promises.
CONCLUSIONS

Unlike Apple's Macintosh. the 2000
breaks no new ground; it is a refine
ment of the basic I BM PC system. If
you want an "IBM PC type" computer.
you have three basic choices: you can
go with Big Blue. you can save a little
money and buy an IBM PC-compati
ble. or you can buy a higher-per
formance version of the IBM PC.
The 2000 is definitely the computer
to consider for the last option. In
nearly every measurable way. the
2000 is superior to the IBM PC. And
when higher-performance software
comes into wider use. the 2ooo·s ad
vantages will become even more
evident.•
Circle 146 on inquiry card. 

FANTASTIC COMPUTER PRINTER SALE!!!

:::::: DELUXE CO MSTAR T/F

80 CPS Printer - $169.00
This COMSTAR TIF (Tractor Friction)
PRINTER 1s exceptionally versatile . It
pr ints 8 'I;' ' x 11 ··standard size single sheet
stationary or continuous feed co111puter
paper Bi-directional, impact dot matnx .
80 CPS . 224 characters
(Ce11tro111cs
Parellel Interlace) .

Premium Quality 120-140 CPS
10" COM-STAR PLUS+
Printer $249.00
The COM STAR PLUS+ gives you all the
features of the CO MST AR TIF PRINTER
plus a 10 " camage.120-140CPS.9x9dot
matrix with double strike capability for 18 x
18 dot matrix (near letter quality) . high
resolution bit image (120 x 144 dot
matrix) . underl1n1ng. back spacing. left
and right margin settings. true lower
decenders with super and subscripts .
prints standard. 1tal1c. block graphics and
It gives you print
special characters
quality . and features found on printers
costing twice as much 11
(Centronics
Parallel Interlace) (Better than Epson
FX80) List $499 00 SALE $249 .00

Premium Quality 120-140 CPS
15 1/2 " COM -STAR PLUS+
Business Printer $349.00
Has all tl1e features of the 10 ' COM ST AR
PLUS+ PRINTER plus 15 ' .. carriage and
111ore powerfu I electronics components to
handle large ledger business for111s 1
(Better than Epson FX 100) List $599

SALE $349.00
Superior Quality

10" COM-STAR+ H.S.
HIGH SPEED 160-180 CPS
Business Printer $369.00
This Super High Speed Com-Star+ Business
Printer has all the features of the 1O" COM ·
STAR+ PRINTER with HIGH SPEED
BUSINESS PRINTING 160-180 CPS. 100%
duty cycle, SK Buffer. diverse character
fonts, special symbols and true decenders,
vertical and horizontal tabs. A RED HOT
BUSINESS PRINTER at an unbelievable low
price (Serial or Centronics Parallel
Interface) List $699.00 Sale $369.00.

Superior Quality

15112'' COM -STAR PLUS+ H.S.
High Speed 160 - 180 CPS
Business Printer $469.00
This Super High Speed COM -STAR+ 15 1h"
Business Printer has all the features of the
10" COM -STAR BUSINESS PRINTER witha
l 5 ~1i · Carriage and more powerful
electronic components to handle larger
ledger business forms 1 Exclusive bottom
teed . (Serial Centronics Parallel Interface)
List $799 00 Sale $469.00

ft Olympia
Executive Letter Quality
DAISY WHEEL PRINTER $379.00
This is the worlds finest daisy wheel printer
Fantas tic Letter Qualit y, up to 20 CPS
b1d1rect1onal. will handle 14 4 ·· forms
w1dth 1 Has a 256 character print buffer .
special print enhancements. built 1n
tractor-feed (Centronics Parallel and
RS232C Interface) List $699 SALE $379.

• 15 Day Free Trial - 1 Year Immediate Replacement Wa rran ty
~~~~~~~~~~~~~~PAR A LLE L I NTERFA C ES ~~~~~~~~~~~~~~

For VIC-20 and COM-64 -

$49 .00

For Apple computers - $79.00

Add S1 4 50 for ahipp ing. hondl in g ond inauronce . lll ino ia reaidenta
pleaa"dd 6 '1, tax . Add $29 00 for CANADA . PUERTO RICO, HAWAII .
ALA SKA . APO -FPO ordera . Conodion ordera mutt be in U.S. dollora .
WE 00 NOT EXP\911T TO OTHER COUNTRIES .
Encloae Coah iera Check . Money Order or Peraonol Check . Allow I~
doya for del ivery . 2 to 7 doya for phone ordera. I doy e xpr eu mo il !
VISA- M AST ER CARO -W e Ship C 0 .0 to US Addresses Only

Atari 850 Interface -

$79 .00

For ALL IBM Computers -

PRDTECTD

ENTER p RI z Es

!WE LOVE OUllCUSTOMEMI

IOX 550, IARRINOTON, ILLINOIS 80010
Phone 3121312·5244 10 order

COM-STAR PLUS+ ABCDEFGH J:Jt<LMNCPGIR&TUVW>CVZ
Print Example :
A8CDEFGt-4JJl<LMNDPQR8TUWXVZ 1 2 : 5 4 ! 5 6 7 8 9 0
250
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$89 .00

NEW 128K -MEGA BYTE DUAL DISK DRIVE-80

COLUMN

COMPUTER SYSTEM SALE!
HOME • BUSINESS •WORD PROCESSING

a

LOOKATALL YOUGETFORONLY

$895.

@

Bl 28 COMMODORE l 28K 80 COLUMN COMPUTER
@ 4023 - l 00 CPS - 80 COLUMN BIDIRECTIONAL PRINTER
@ 8050 DUAL DISK DRIVE (over l million bytes)
@ 12" HI RESOLUTION 80 COLUMN MONITOR
• BOX OF 10 LORAN LIFETIME GUARANTEED DISKS
• 1100 SHEETS FANFOLD PAPER
• ALL CABLES NEEDED FOR INTERFACING

LIST PRICE
$ 995.00
499.00
1795.00
249.00
49.95
19.95
102.05

TOTAL LIST PRICE $3717.95
PLUS YOU CAN ORDER THESE BUSINESS PROGRAMS AT SALE PRICES
LIST
SALE
Professionol 80 Column
Word Processor $149 .95 $99.00
Professional Doto Bose $149 .95 $99.00
Accounts Receivable
149 . 95 $99.00
Accounts Payable
149 . 95 $99.00

s
s

PRINTER REPLACEMENT OPTIONS
(replace the 4023 with the following at these' sole prices )

Payroll
Inventory
General Ledger
Finan ci al Spread Sheet

LIST

SALE

$149 .95
$149 .95
$149. 95
$149 .95

$99.00
$99.00
$99.00
$99.00

Olympia Executive Letter Quality Serial Printer
Com star Hi-Speed 160 CPS 15 '/," Serial Business Printer
Telecommunications Delu x e Modem Package

LIST

SALE

$699 .00
$779.00
$199.00

$399.00
$499.00
$139.00

15 DAY FREE TRIAL . We give you 15 days to try out this SUPER SYSTEM PACKAGE !! If it doesn 't meet your e x pec tat ions . just send it bock
to us prepaid and we will refund your purchase price I 1
90 DAY IMMEDIATE REPLACEMENT WARRANTY . If any of the SUPER SYSTEM PACKAGE equipment or programs foil due to faulty
workmanship or material we will repla ce it I MME DIA TEL Y of no charge !!
Add $50.00 for shipping and handling!!
$100.00 for Alaska and Hawaii orders.
WE DO NOT EXPORT TO OTHER COUNTRIES
Enclose Cashiers Che ck. Money Order or Personal Check . Allow 14 days for
delivery . 2 to 7 days for phone orders , 1 day express mo i l! We accept Visa
and MasterCard. We ship C.0 .D. to cont inental U.S. addresses onl y.

Circle 316 on inquiry card .

PROTECTO
ENTER p RI ZES

•WE •OvE au• cusro .. E•S•

BOX 550. BARRINGTON, ILLINOIS 90010
Phone 3121312·5244 to order
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The Zenith
This IBM PC
clone is
also available
in kit form
BY WAY NE RASH JR.

Wayne Rasf1 Jr. is a member of tl1e
professional staff of American
Management S~stems li1c. of
Rosslyn. Virginia. He consults witf1
tf1e federal government on
microcomputers.
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f you're shopping for an IBM PC
compatible computer. take a look at
Zenith's entry into this market. the
Z-150. Zenith has produced an almost
perfect clone at a very reasonable price.
A Z-150 with two 360K-byte disk drives.
an RS-2 32C serial port. a Centronics-type
parallel port. and 320K bytes of RAM
(random-access read/write memory) retails
for $2 799 (see photo l ). And it runs at the
same clock rate. too. Electronically. the
Z-150 is as identical to the IBM PC as it legal
ly can be. Physically. the Z-150 is smaller and
lighter than most other IBM PC-compatible
machines.
The benchmark tests I ran show that the
Zcl 50 essentially duplicates the perfor
mance of an IBM PC in all areas except
those involving disk access. I suspect that
the half-height disk drives were responsible
for the differences in this area. See the ''At
a Glance" page for the benchmark times.
When you turn on the Z-1 50. you will
notice that it doesn't have a long memory
test like the IBM PC has. The Zenith does
test its memory. but the operation takes
place quickly. so you're up and running
soon after you power up.
Another difference between the Z-150 and
the IBM PC will present itself if you don·t
put a disk in the Z-1 50's drive when you
power up the system . The Z-150 does not
run BASIC in ROM (read-only memory); like
other compatibles. it uses a disk-based ver
sion of BASIC
If you look inside the Z-150 you will see
that there is no motherboard. The Zcl 50
uses a backplane to support its IBM bus:
all of the other cards. including the central
processor. are plugged into the backplane.
This arrangement is much more compact
than that of the I BM PC
HARDWARE
The Z-1 50 uses half-height disk drives. In the
floppy-disk version. the two drives are
stacked one above the other. with drive A
on top. The hard-disk version has the flopc

Z~l 50

PC

py disk on top and the hard disk below.
The drives supplied with the Z-1 50 are
manufactured by Mitsubishi and operate
somewhat differently from other 5 \I.I-inch
disk drives. In fact. if you have used 8-inch
drives. you will probably feel a sense of deja
vu when you first use the Mitsubishi drives.
You insert the disks against spring tension
until they click into place and then you close
the latch. You can remove the disks by
pressing a bar opposite the latch. When the
disk-drive door opens. the disk pops out
about an inch. just like with 8-inch drives.
The Mitsubishi drives operate quietly. but
you will notice a clicking sound when you
select them. In normal use they perform
flawlessly.
It's easy to remove the Z-1 50's metal
cover. When you take the cover off. you will
notice that the compact switching-power
supply is located behind the disk drives.
The rest of the interior is for circuit boards.
The power supply provides 168 watts. so
you should be able to run the computer
with every slot filled .
The backplane containing eight IBM PC
Xl~compatible expansion slots is to the left
of the power supply (assuming you're stand
ing in front of the computer). On a floppy
disk-based Z-150 four of these slots will be
filled with the disk controller. video card
central-processor card. and a memory card
containing 320K bytes of RAM. If you have
a hard-disk Z-150. the last slot will hold the
drive controller.
The backplane has five LEDs (light-emit
ting diodes) that provide diagnostic infor
mation. As the computer is powered up.
each of these LEDs comes on; if the sys
tem fails to boot. you can tell at a glance
where the failure took place.
Each of the Zcl 50 's cards has more than
one function. The central-processor card
also contains the audio amplifier and
generator for the computer's speaker and
the connections for the keyboard The
speaker and a green LED pilot light are at
tached to the central-processor card The

video board provides signals for both NTSC
(National Television System Committee)
composite and RGB (red-green-blue) color
monitors. It is functionally compatible with
the color-graphics card on the IBM PC. The
disk-controller card operates the floppy
disks that are built into the computer and
has a connector that will let you attach two
more disks externally. In addition. the
RS-2 32C serial port is on this card . The
memory card contains 320K bytes of RAM
and the parallel printer port. When you get
a Z-150. it comes complete. and there are
still four expansion slots free
If you choose to use the Z-1 50 with a
monochrome monitor. colors will be repre
sented by eight shades of gray. The video
board offers either high resolution of 640
by 200 pixels or medium resolution of 320
by 200 pixels Bit-mapped graphics are sup
ported. and text resolution is either 80 or
40 characters by 2 5 lines.
The Z-150 has an Intel 8088 micropro
cessor operating at 4.77 MHz. It also has
a socket for the Intel 8087 math copro
cessor. The central-processor card plugs
into the expansion bus just like all the other
cards. This means that you can remove the
central-processor card to repair the
machine or to change switch settings. The
central-processor card is longer than the
other cards. so you have to bend it to get
it out of the chassis. The board appears to
be fairly tough Despite the fact that I
repeatedly removed and replaced cards. I
never managed to break the board.

set of diagnostic tools for the technically in
clined user. As the monitor starts up. you
are told how much memory is available and
that you may enter a question mark for
help. This request will give you an exten
sive menu of options to choose from. in
cluding everything from a full diagnostic test
to a color-bar display. Other options allow
extensive memory manipulation. program
execution. tracing and disassembly. and
performing input and output to. or from.
any port. You can also choose various text
and graphics modes and pick a fast hard
ware scrolling mode or smooth scrolling for
graphics At this point you also tell the
!continued)

GETTING STARTED

To begin using the system. turn on the com
puter (the switch is on the right rear of the
cabinet) and the monitor. After the short
memory test. the system will boot. You can
disable the automatic boot feature. just as
you can on Zenith's other computers. If you
prefer. you can override the boot by press
ing the Control. Alternate. and Insert keys
at the same time to enter the monitor.
The Z-150 monitor ROM has an extensive

Photo I: A Z-150 with two 360K-byte disk drives.
DECEM l3 ER 1984 • 13 Y T E
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REVIEW: THE Z-150

system to emulate the Zenith Z-1 OO's
video if the Z-319 circuit board is
present.
THE KEYBOARD
One of the most persistent complaints
about the IBM PC concerns its non
standard keyboard. Touch-typists find
the odd locations of the Shift and
Return keys frustrating. Had IBM used
a keyboard similar to the Z-150's (as
it did in the IBM PC AT). this criticism
would have been avoided. The Z-150
has the same keyboard layout as the
IBM Selectric typewriter. although ob
viously some keys have been added
(see photo 2). The feel of the keys is
similar to that of the excellent Z-100
keyboard
The Caps Lock and Num Lock keys
have LEDs embedded in them so you
can tell when they are toggled These
LEDs work fine when you actuate the
key yourself. but they give no indica
tion if they are toggled by software.
There is an Enter key to the right of
the numeric keypad. which makes
using the numeric keypad a little
easier than using the IBM PCs
numeric keypad
Other than the placement of the
Shift. Return. and Enter keys. the
detachable Z-150 keyboard closely
resembles that of the IBM PC. The
function keys are in the same place.

Photo 2: The Z- I 50"s 84-key keyboard.
2 54
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and the bezel surrounding the key
board is the same shape. so your tem
plates will fit fine. (Incidentally. the
Z-1 OO's keyboard is plug-compatible
with the IBM unit. and it is available
separately)
The Zenith keyboard has some of
the same cryptic symbols on it as the
IBM PC keyboard. Fortunately. the
symbols are supplemented by words
explaining their function. This can be
helpful to people who use computers
infrequently.
The keyboard can generate the full
ASCII character set. as well as block
graphics and some international.
mathematical. and scientific symbols.
There are some 2 56 characters avail
able An electronically generated key
click is also available

runs fine on the IBM. However. you
will run into a problem if you swap
operating systems and then try to use
BASIC. BASICA on the IBM requires
ROM BASIC. but the Z-1 50's BASIC is
on disk.
I do have one complaint about the
monitor that came with the Z-150 I
reviewed. Zenith's ZVM-12 2 green
monochrome monitor does not have
nonglare glass so reflections were
always a problem Zenith's other
monitors do have nonglare screens.
and I think you will find it worth the
slightly higher price to buy one of
those. Incidentally. almost any moni
tor (except the IBM green monitor)
will work with the Z-150 because it has
both composite-video and RCB out
put jacks.

USING THE Z-150
The Z-150 operates unobtrusively. It
does not have roaring fans or grinding
disk drives. and the keyboard is quiet.
The only noise you will notice it mak
ing is an occasional software-gener
ated "beep."
When using the Z-150 there are no
troublesome conversions or alternate
installations to make. You don't even
have to worry about which operating
system is on the disk you are trying
to boot. IBM's PC-DOS runs fine on
the Z-150. and the Z-1 50's MS-DOS

SOFTWARE
Unlike some other IBM PC-compati
ble computers. the Z: 150 does not
come bundled with a lot of software
Even BASIC is optional. In fact. the on
ly software it does come with is Micro
soft's MS-DOS. but both versions 1.2 5
and 2.11 are included. so you should
be able to run almost any program
you can find for the IBM PC on the
Z-150. Also included with the Z-150 is
an excellent demonstration disk that
introduces new users to the machine.
Because a great many IBM pro
grams depend on your system having
BASIC. you will probably have to buy
Microsoft's CW-BASIC ($100 list price) .
CW-BASIC is an almost perfect emula
tion of the BASIC used by the IBM PC.
I could not find any software designed
for IBM's BASICA that did not run
under CW-BASIC.

DOS UTILITIES
Every Z-l 50's MS-DOS comes with all
of the standard MS-DOS files plus
several added by Zenith to make life
easier for the user. In some cases
these programs are similar to ones
you would get with PC-DOS.
One of these added utility pro
grams. Configur. has been a Heath/
Zenith standard since the company
first started using CP/M Although the
content of this utility has changed ac
lcontinued)

AT A GLANCE
Name
Zenith Data Systems Z-150
Manufacturer
Zenith Data Systems
1000 Milwaukee Ave.
Glenview, IL 60025
(312) 391-8744
Dimensions
Central processor: 17 by 16
by 6 inches
Keyboard: 8 by 18V2 by 13/4
inches
Weight: 41 pounds
Components
Processor: 4.77-MHz 8088
Memory: 320K bytes of RAM
Display: 80- by 25-character
line display includes graphics
and smooth scrolling
capability; graphics resolution
is 320 by 200 pixels with four
colors or 640 by 200 with two
colors
Keyboard: IBM PC-type
Mass storage: two 360K-byte
half-height double-sided
double-density floppy-disk
drives

MEMORY SIZE ( K BYTES)
0
200
400
600

800

1000

DISK STORAGE ( K BYTES)
0
400
800
1200

1600

2000

Communications
One parallel port, one
RS-232C serial port
Software
MS-DOS versions 2.11 and
1.25

BUNDLED SOFTWARE PACKAGES
0
2
4
6

10

PRICE ($ 1000)
0
2

10

Options
10.6-megabyte hard disk:
$1499; 8087 coprocessor:
$225; Z-319 high-resolution
video board: $499; ZVM -133
RGB color monitor: $599;
GW-BASIC: $100
Documentation
Z-100 PC operations manual,
includes user's guide and
hardware manual
Price
$2799
With monochome monitor and
GW-BASIC:
$3040

-

Z-150

I

J 1BM PC

The Memory Size graph shows the standard
and optional memory available for the
computers under comparison. The graph of
Disk Storage capacity shows the highest
capacity of one and two floppy-disk drives for
each system. The Bundled Software Packages
graph shows the number of software packages
included with each system The Price graph

~APPLE

IIE

shows the list price of a system with two high
capacity floppy-disk drives; a monochrome
monitor; graphics and color-display capa
bility; a printer port and a serial port; 256K
bytes of memory (64K for 8-bit systems); the
standard operating system for each system;
and the standard BASIC interpreter for each
system .
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The rear of the Z-150 computer looks almost the same as the
rear of an IBM PC.

The inside of the Z-150. Note that there is no motherboard in
this computer.

DISK ACCESS IN
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BASIC

(SEC)

~~~~~~~~~~~~~~~~~~~~~~

250

PERFORMANCE (SEC)

r-~~~~~~====-~~~~~~~~~~~~-,

0
READ

WRITE

SIEVE

SYSTEM UTILITIES (SEC)

SPREADSHEET (SEC)

50

25

~~~~~~~~~~~~~~~~~~~~~~

5

40K FORMAT /DISK COPY

D

Z-150
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The graphs for Disk Access in BASIC show how long it takes to write
a 64K-byte sequential text file to a blank floppy disk and how long
it takes to read this file. (For the program listings see June BYTE ,
page 327 and October; page 33.) The Sieve graph shows how long
it takes to run one iteration of the Sieve of Eratosthenes prime-number
benchmark. The Calculations graph shows how long it takes to do
10,000 multiplication and division operations using single-precision
numbers. The System Utilities graphs show how long it took to for-
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~~~~~~~~~~~~~~~~~~~~~~

1----1

LOAD

40K FILE COPY
PC

CALCULATIONS

~APPLE

RECALCULATE

IIE

mat and copy a disk (adjusted time for 40K bytes of disk data) and
the Spreadsheet graphs show how long the computers took to load
and recalculate a 25- by 25-cell spreadsheet where each cell equals
1.001 times the cel l to its left. The spreadsheet program used was
Microsoft Multiplan.
The tests for the Apple Ile were done with the ProDOS operating
system. The Apple lie Multiplan test was done with DOS 3.3. The
IBM PC was tested with PC-DOS 2.0.
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cording to the computer for which it
is designed. its general purpose has
always been to match the operating
system to the peripherals.
As the state of the art in microcom
puting has progressed. the complex
ity of the Configur program has de
creased . To use this program with the
Z-150. the only thing you have to do
is tell the operating system about the
communications ports. Normally, the
operating system assumes that the
Z-150 is using a parallel printer and
that the first serial port. COM I. is be
ing used for a modem connection. You
can change this if you have a serial
printer by mapping the parallel output
to either one of the serial ports. You
can also reconfigure the serial ports as
necessary. To operate the Configur
program you use a menu containing
most common choices. You can even
set the system up for many of the
most common serial printers and
modems by using the menu . If your
printer is not listed. you can assign
almost any value to the serial ports.
and the computer will prompt you for
the information it needs.
Another well-known Zenith utility
that was carried over from the Z-100
is RDCPM. This program can read a
CPIM disk directory and transfer files
from CP/M disks to MS-DOS disks. Ac
cording to the Z-l 50's manual. this
utility can read CP/M-86 disks from
the IBM PC and the Z-'l 00. and CP/M
disks from the Z-100. This utility also
lets the Z-150 read soft-sectored
Heath CP/M disks and Radio Shack
Model 4 CP/M + disks. If you already
have a machine that can write the
Z-100 CP/M disk format (such as a
Kaypro with Uniform), you will be able
to trade data between machines at
will. The RDCPM utility can make a
great deal of difference when the time
comes to buy an additional computer.
The Cipher utility program allows
you to encrypt and decrypt disk files.
This utility is handy when users of
hard-disk-equipped machines must let
a number of other people use them.
The FC utility is the same as the
Comp utility that comes with PC-DOS.
Both of these utility programs let you
compare disk files to see if they are

identical. but the FC program is more
flexible It lets you set software
switches to force a binary comparison
or to ignore case when comparing the
files
The PSC utility is an expanded ver
sion of PC-DOS's Graphics utility. The
PSC program lets you print graphics
screens on any one of six printers:
IDS. MPI. Okidata. Epson MX-80.
Printek 920. and 'Itanstar 315. Once
the Z-150 is in the graphics mode. you .
can print any graphics screen by
pressing the Shift and Print Screen
keys.
The Z-l 50's Search utility lets you
search the main directory and all sub
directories for a particular file or for
several files The Search program will
also display a graphic representation
of the directory structure. This utility
is somewhat similar to the PC-DOS
nee utility. although it is more flexi
ble and has more functions. such as
the ability to find a specific file
The Sort program allows you to sort
the contents of a file. usually to an
other file or output device. You can
also sort the disk directory by sending
the directory listing to Sort and then
to the screen. This is helpful when you
use MS-DOS's "pipes." You can pipe
the output from one file or device into
Sort. The output from Sort can go to
a device such as the screen or a
printer or it can go to yet another file.
The Apply utility also makes good
use of the MS-DOS pipes This pro
gram can be used to provide a list of
files upon which a certain program is
to act. One obvious use for this is to
provide a list of files to be backed up
and have them copied to another disk
one at a time.
DOCUMENTATION

Zenith and Heath have long been
known for the quantity and the quali
ty of their documentation. Although
there is not as much documentation
for the Z-150 system as there is for the
Z-100. the quality remains high.
The Z.l 50's 50-page user's guide ex
plains the basic operation of the sys
tem and shows you how to hook up
your peripherals The explanations
and illustrations are clear. The manual

tells you how to keep the case clean
and who to call if you need to get
your computer fixed. This book ex
plains a few technical terms. but for
the most part it is written for the
beginning user.
Experienced users will find the
hardware manual more useful. For ex
ample, this manual tells you the
proper settings for the DIP (dual-inline
package) switches when you expand
memory. Most of the features of the
Z-1 50 are described in some detail. al
though the explanations are not as
thorough as they might have been in
earlier Zenith manuals.
The hardware manual is useful as a
sort of quick-reference guide. You will
find short explanations of MS-DOS
commands. the use of the monitor
ROM. and the diagnostic LEDs. This
manual also contains charts and lists
of specifications. Finding what you
need is not difficult because the index
is excellent. The appendix contains a
complete glossary. so even if you're
new to computers. you will be able to
understand the manual.
The hardware manual is written
clearly and concisely. It includes draw
ings and diagrams that add a great
deal to the explanations and make
them understandable to most users.
In fact. most users will probably never
need any more of a hardware manual
than this.
The End User Demonstration Disk
is not listed as a part of the documen
tation. but it should be. It is one of the
best computer orientations I have en
countered. For example. the hardware
portion of the demonstration takes
you on a tour through the parts of the
computer. drawing each one on the
screen and telling you about it. It also
highlights the drawings where neces
sary to aid the discussion. You start
the demonstration program using a
batch file. so a novice user need not
even know how to get a program up
and running.
The orientation program is divided
into five parts: to select one you
choose it from a menu. I drafted a
novice user to try out this program.
and her response was positive. With
(continued)
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it. she was able to learn enough about
the Z-150 to begin using it im
mediately.
Users who like detailed technical
documentation will love the MS-DOS
manual. It is complete. detailed. and
large. Fortunately. it is also organized
so that less experienced users will be
able to find out what they need to
know without being bogged down.

This usually is done by labeling parts
of each section as "Basic" or 'Ad
vanced" concepts. Readers are also
shown what the screens will look like
when the program is run. and each of
the possible responses is explained.
SERVICE AND SUPPORT

Zenith has a number of authorized
repair facilities around the country

and overseas. You can also have your
Zenith computer repaired at a Heath
kit store if one is nearby. Although
you have to bring your computer to
the Heathkit store to have it fixed the
other repair stations will fix your com
puter at your location. Zenith is the
only manufacturer I know of that will
do on-site warranty service.
I never needed service for the Z-150.

BUILDING THE H~ 150 COMPUTER KIT
BY HENRY
ssembling the Heathkit H-1 50
computer kit is fairly straightfor
ward. The manual takes you smoothly
through the first steps (building and
testing three printed-<:ircuit boards) but
leaves you searching for the final
assembly process. You have to look in
three different places to find all the
directions. It took me about 22 hours
to build the computerto factory quali
ty. A Heathkit store manager told me
that the average time to assemble the
H-1 50 was 20 hours. Heath even in
cludes a practice soldering course so
that novices won't make mistakes
soldering the H-1 50 together.
As with any complex electronics kit.
and especially one subject to up
grades. addenda abound. There were
roughly 20 pages of corrections to be
added into the manual. I found it help
ful to mark the manual wherever the
addenda sheets called for a change
and reference the addenda sheets as
necessary.
Tu save time. place the parts in
separate piles or cups before you
begin to stuff and solder a board. Then
sort the different-sized chip sockets
into groups. I think it's a waste of time
to check the parts against the parts
list-if you're missing anything you'll
find out soon enough as work pro
gresses.
Even through the manual illustrates
the parts. it's sometimes hard to find
them. When this happens. it's best to
work around the part you can't iden
tify: eventually it will show up.
In its manual. Heath recommends
certain tools you should have to com
plete the project. The list is helpful. but
you'll need other tools as well. A volt-

A
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meter is essential for calibrating the
disk-controller circuit board and an
ohmmeter is necessary for resistance
checks of all boards. You'll need either
a VOM (volt-ohmmeter). digital volt
meter. or multitester. which are similar
products. It is also preferable to use a
temperature-controlled soldering sta
tion and an automatic wire stripper: a
desoldering station would be handy for
those prone to hurried work and
errors.
Heath provides much more solder
than you actually need. This is a good
idea but it may invite oversoldering.
Use the minimum amount of solder
necessary to completely solder a part
to the board. There should be no open
areas around a connection and each
connection should be well rounded
and shiny. Since the board has a
tendency to swallow solder through
capillary action. don't be surprised if
a joint is flat. With a heat-controlled
iron you can solder first for integrity.
and then go back at a lower heat to
solder for appearance.
To ensure that all sockets lie flat use
adhesive tape to hold them to the
board. then solder the first pin of the
first row and the last pin of the second
row. Remove the tape and solder all the
pins.
Solder flux-the shiny. dirty residue
you won't find on factory boards-can
be removed from a completed board
with Carbona or a commercial flux re
mover and a toothbrush. It is impor
tant to remove the residue because the
board will be electronically better. it
will look professionally constructed.
and by removing the residue you may
reveal a hidden imperfect joint.

On the factory-built disk-controller
board. the two controls that set critical
voltages are topped with a dot of
melted wax. You can duplicate their ap
pearance by melting a crayon over the
adjustment screws after you've finished
calibration.
To facilitate the installation of all
chips. the pins must lie perpendicular
to the bodies. Carefully bend them as
shown in the manual. None will fit
smoothly without this adjustment.
Why build a Heathkit when you can
buy a factory-built version (under the
Zenith Data Systems name) from a dis
count dealer for the same money?
Because with the kit you get a diag
nostics program on disk and a service
manual that would cost about $200 if
ordered separately.
If you build your own it will also be
easier for you to upgrade your kit. You
know how it's put together and have
learned how to configure or recon
figure it. If the high cost of Heath
supplied memory leaves you cold. you
can buy the same chips from a mail
order house at a fraction of the cost.
It couldn't be quicker or easier.
For users who need to run specific
programs this might not be important.
but for those of us interested in com
puting as a tool. a hobby. or an avoca
tion. these "fringe" benefits are in
valuable. My machine works as well as
any from the Zenith plant and my
boards are every bit as good as those
factory-assembled

Henry 8 . Cohen (240 East 3 5th St.. New York.
NY 10016) is technical editor of Electronic
Games and Horne Eledronics editor of Mechanics
Illustrated.
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although I once had a Z-100 repaired.
That time the repair was completed
within a few hours after my call. I did
call Zenith's technical service depart
ment about the Z-1 50 shortly after I
received it. I wanted to add more
memory. and at that time the hard
ware manual was not available. The
service department was courteous
and helpful and they gave me precise
ly the information I needed over the
telephone.
Software support for the Z-1 50
seemed to be good also. although I
didn't need much help in that area. If
the software technic ians don't know
the answer to your question. as some
times happens. they will find out the
answer and call you back. The biggest
problem in getting help from the com
pany is getting them on the phone
They don 't have a toll-free number
and the lines are frequently busy
CONCLUSIONS

The Zenith Z-150 PC could be the best
deal around for someone who needs
an IBM PC-compatible desktop com
puter. It costs a great deal less than
a similarly configured IBM PC it takes
up less space. and it has more room
for expansion.
The problems I encountered while
reviewing th is machine were minimal.
One serial port could not be con
figured when I first received the sys
tem but that was corrected through
a ROM upgrade. The hardware
manual was not available at first
which made expansion of the ma
chine difficult.
The Z-150 is a sturdy, well-designed
machine that should provide reliable
service. It is backed by a company
with a solid reputation for quality and
service. About the only way to get a
better deal would be to buy the Heath
version of the computer and build it
yourself. !Editor's note: In fact. the kit ver
sion is more expensive. because you can buy
an assembled Z-150 with 360K bytes of
memory for about $2000 from some dealers.

whereas a kit with all the features of the
Z-150 costs about $2100. As to why any

one would want to build the kit. see the text
box "Building the H-150 Computer Kit." on
page 258.1•
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A year's worth ofreports, plans, schedules,
charts, graphs, files, facts and figures
and it could all be lost in the blink ofan eye.
The most important part of
your computer may be the part you've
considered least- the floppy disk. After
all, there doesn't seem to be much dir
ference between one disk and another.
But now Fuji introduces a floppy disk
that's worth a second look.
We designed our disk with the
understanding that one microscopic
imperfection can erase pages of crucial
data. That's why every Fuji Film Floppy
Disk is rigidly inspected after each pro,
duction process. And that's why each
one is backed with a lifetime warranty.
We've even considered how
carefully a disk has to be handled, so we
designed user,friendly packaging that
makes it easier to get the disk out of the

box. And we provided plenty of labeling
space, so you won't have any trouble
telling which disk is which.
So think twice before buying a
floppy disk. And then buy the one you
won't have any second thoughts about.
Fuji Film Floppy Disks.
.,
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Nobody gives you better performance.
Circle 394 on inquiry card.
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TK!Solver
A tool for
scientists and
.
engineers
BY ALAN

R. MILLER

Alan R. Miller. a BYTE con
tributing editor. is a professor at
New Mexico Institute of Mining
and Technology (Metallurgy Dept..
Socorro. NM 87801) where he has
taught materials science. thermdynamics. electrical engineering. and
programming methods since I 96 7.
He holds a Ph.D. in engineering
from the University of California at
Berkeley and has written six books
on computer languages.
Circle 71 on inquiry card.

A

n application program for solving
general mathematical expressions.
TK!Solver is most useful to scien
tists and engineers. It is available for the
IBM Personal Computer (PC). PC-compati
bles. and the Apple Ile. I used the IBM PC
DOS version for this review. I also briefly
tried a CP/M-86 version running on a Digital
Equipment Corporation (DEC) Rainbow. The
list price of TK!Solver is $400. but prices as
low as $300 appear in advertisements.
Programming languages such as BASIC
and Pascal are useful for performing a se
quence of operations and printing out the
results. The user's source program includes
branching and looping instructions to con
trol the course of the operations. The pro
gram seems to grow larger and larger with
time. Spreadsheets. on the other hand. are
useful for analyzing tables of data. Fre
quently. time is one coordinate of the table.
Although TK!Solver shares some features
of each. it is neither a programming lan
guage nor a spreadsheet. TK!Solver em
phasizes the solution of equations written
in their usual form rather than the manipula
tion of a matrix of data cells.
To use TK!Solver you type one or more
mathematical equations and define the
variables used. But you do not write a com
puter program. Many commands begin with
the slash (/) symbol. similar to spreadsheet
programs like VisiCalc and SuperCalc. Then
a list of valid secondary commands appears
at the top of the screen.
In some ways. TK!Solver is like the APL
program ming language (see references I
and 2) . The first similarity is that. in both.
scalars and vectors are assigned symbolic
names that are used in expressions. Sec
ondly. both have a direct mode and an
equation-solving mode. However. TK!Solver
expressions are written in the natural style
of mathematics rather than in the form used
with languages such as BASIC and Pascal.
For example. the expression EXP(X) = 4 *
X is in a form that can be solved by
TK!Solver. However. the equation can also

be written as 4 * X = EXP(X) or EXP(X) 
4 * X = 0. and TK!Solver can find the solu
tion. By comparison. the expression would
have to appear as Y = EXP(X) - 4 * X to
be used in a BASIC program.
GETTING STARTED

TK!Solver appears to be a very complex
program. Its voluminous manual is difficult
to follow. A companion text. The TK!Solver
Book (see reference 3). provides much ad
ditional information. but it is a bit formid
able. Fortunately. TK!Solver is really very
easy to use when taken little by little.
The TK!Solver disk for the IBM PC version
cannot be duplicated. and the main pro
gram. TK.COM. cannot be copied to an
other disk. However. you can speed up the
operation by copying the auxiliary pro
grams to a rigid disk or a semiconductor
disk. But you first have to boot DOS (disk
operating system).
You next place your regular system disk
in the left drive (drive A) and turn on the
computer. If you have a rigid disk. make that
your default drive (drive C). Alternatively. set
up a semiconductor RAM (random-access
read/write memory) disk in memory for
drive C if you have the software and at least
2 50K bytes of memory. You have to allot
12 5K bytes to this RAM disk.
After you establish a small print buffer in
memory (if you have the software). printouts
of various TK!Solver screens can be rapid
ly obtained. Place a backup disk in the right
drive (drive B) so you can save the models
you create.
After the computer has started up. you
replace the system disk in drive A with one
of the two duplicate TK!Solver disks. Then
you copy the programs TKOVL and TK.HLP
to your working drive. This is drive C if you
use a semiconductor disk or a hard disk.
otherwise use drive B. Make your working
drive (B or C. depending on your hardware
configuration) the default disk. The com
mand A:TK executes the main program
(continued)
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AT A GLANCE
Name
TK!Solver

Type
Application program for
solving mathematical
equations

Manufacturer
Software Arts Inc.
27 Mica Lane
Wellesley, MA 02181

Computer
IBM PC and compatibles with
PC-DOS, 256K RAM; DEC
Rainbow with CP/M-86, 512K
RAM; Apple lie

Minimum Hardware and
Operating System
One disk drive, 96K bytes of
RAM , PC-DOS 1.1 or 2 or
CP/M-86

Format
5% -inch floppy disk (two
identical copies)

Documentation
240-page manual; 16-page
reference card; eight program
models

Price
$400

Audience
Scientists and engineers

from drive A After TK!Solver starts
up. you can remove the original
TK!Solver disk and replace it with the
system disk.
When TK!Solver starts up. it displays
a title page with the version number
and copyright notice. Press the Enter
key to begin. There are I 3 different
tables known as sheets and sub
sheets; however. only one or two
sheets are shown at any one time.
TK!Solver then displays two sheets
the Variable sheet on the top half of
the screen and the Rule sheet at the
bottom. You enter equations in the
Rule sheet and define variables in the
Variable sheet. You enter information
at the location of the cursor. a reverse
video block on the screen. TK!Solver
264
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starts with the cursor in the Rule sheet
because you begin a problem by
entering equations there.
Before explaining how to solve an
equation. let me discuss how to use
the calculator mode.
CALCULATOR MODE

Values can be defined by entering
numbers in the Variable sheet. How
ever. it is also possible to enter a
mathematical expression and let
TK!Solver calculate the value. By this
means you can directly determine the
value of an expression. This is the
calculator mode.
A TK!Solver number can have as
many as 11 significant digits. and the
exponent can be as large as 120. You
can formulate expressions with the
usual +. - . *· and I operators. The
BASIC symbol is used for exponen
tiation. However. the ** symbol of
FORTRAN is not recognized. There
are 17 built-in functions. including
SORT. SIN. ATAN. LN. and Pl.
If you enter an expression into the
Variable sheet that contains only
numbers and operators. TK!Solver
provides the answer immediately. For
example. if you move the cursor in the
input cell of the Variable sheet by
pressing the semicolon key, type the
three characters 1/3. and then press
the Enter key or the down-arrow key.
the answer replaces the original input.
This is a convenient way to define
constants needed for input. For exam
ple. you can enter the expression
Pl( )/180 when you need to convert
from degrees to radians. (The
TK!Solver function Pl needs an empty
pair of parentheses to indicate it is a
function.)
A

DIRECT-SOLVER MODE

The direct-solver mode can solve an
equation if two conditions are met:
the unknown variable must not ap
pear more than once in an equation.
and the unknown may not appear as
an argument to a function that does
not have an inverse (for example.
ABS. MOD. and INT). Thus. the equa
tion XA2 - 2 = 0 can be solved
directly since X appears only once.
The positive root is generated. But the

mathematically equivalent expression
X *X - 2 = 0 is solved iteratively since
X appears twice. Then either root can
be found. depending on the initial
guess.
TK!Solver variables are formed with
all the letters of the alphabet. the
digits 0 through 9. the underline. and
the@. #. $. and % symbols. Names
can be as long as 200 characters. Of
course. a digit must not be used for
the first character of a name.
While typing information. you can
delete the previously entered charac
ter by pressing the Backspace key (but
not the left cursor key). The entire line
can be canceled by pressing the
Break key. Each line is completed by
pressing the Enter key or one of the
four cursor keys.
After a line is completed. you can
alter it with the edit command by
moving the cursor to the desired field
and typing /E. You can then move the
cue. an underline character within the
cursor. back and forth in the line by
pressing the left and right cursor keys.
Any character you type is inserted
into the line at the position of the cue.
Remaining characters are moved to
the right. Pressing the Backspace key
deletes the character to the cue's left.
THE VARIABLE SHEET

TK!Solver automatically adds the vari
ables. such as Y and X. to the Variable
sheet when you enter an equation
into the Rule sheet. You move the cur
sor to the upper sheet by pressing the
semicolon key. You use the cursor ar
rows to move the cursor to the input
column of the line corresponding to
a variable. such as X. in the Variable
sheet.
The reverse-video block is where an
entry goes. Suppose you define the
value of X to be 3. You first press the
3 key. then press either the Enter key
or one of the cursor keys. The Enter
key leaves the cursor in the current
cell. and the cursor key moves it in the
desired direction.
After you define the value of X.
TK!Solver can calculate the corre
sponding value of Y with the direct
solver command. Press the ! (exclama
(continued)

The PCturbo 186™ takes a good co111puter
and lllakes it the BEST!

QotJcV
PC

PCAT

PC +PCturbo 186

• Vast selection
of software

• Faster than
the PC
• Software
compatible

• Faster than the PC
• Total software compatibility
• Automatic Disk Caching
More affordable than a PC AT
80186 works in complement
to 8088

Orchid's
PCturbo186

Firstthestandard was the IBM'" PC. Then
it became. the IBM PCAT with it's high
processing speed. For those, however, who
have an IBM PC and need PC AT-like per
formance, Orchid Technology will put you
out in front again with a new standard
thePCturbo 186. ThePCturbooutperforms
the PC AT in speed with fast disk access,
and unmatched performance while provid
ing complete software compatibility.
Best of all, PC turbo allows you to protect
your existing hardware and software in
vestment without the cost of replacing your
existing PC or the need to learn to use a new
computer and its software. Simply install
the PCturbo adapter board and Orchid's
"Productivity Software" and your PC be
comes a powerful turbo-driven computer.
The PC turbo 186 is actually a second
computer within your PC. Powered by the
advanced Intel 80186 processor, the PCturbo

is transparent to your favorite programs
like Lotus 1-2-3:" SymphonY," dBase II or
III~" Framework'" and Multimate:• running
them at turbo speeds. So, with PCturbo,
your PC looks and acts the same as before;
it just runs faster.
While the PCturbo is speeding up your
processingpower the 8088 microprocessor
in your PC takes care of the 110 functions.
Most importantly, complete compatibility
is assured since the PC turbo allows you to
switch back and forth between Turbo Mode
and PC Mode with a simple command.
Since PCturbo boosts theprocessingspeed
of your PC, there's no more waiting to re
calculate spreadsheets or to retrieve data.
With the unique built-in features likeauto
matic disk caching, electronic RAM disks
and print spooling, you can get even more
done in less time. Now isn't that why you
bought a PC in the first place?

PC turbo 186 is a trademark of Orchid Technology. IBM is a registered trademark of International Business Machines
Corporation. Lotus 1-2-3 and Symphony are trademarks of Lotus Development Corporation. dBase JI, dBase III, and
Framework are trademarks of Ashton-Tate. Multimate is a trademark of Multimate International.
Circle 294 on inquiry card.

TECHNICAL DETAILS:
Hardware
• Single slot plug-in board with high-speed
16-bit processor (80186).
• Up to 640K memory expansion for a maxi
mum of 1.28 Megabytes total memory.
• Simple "one-step" installation.
Software
• Runs IBM PC-DOS 2.x/3.x on either the
IBM PC/XT and versions of most com
patibles.
• Provides high speed disk caching, RAM
disk and print spooling.
• Standard PC (8088) operation for total com
patibility.

Write or call for more information today.

ORCHID TECHNOLOGY
47790 Westinghouse Drive
Fremont, CA 94539
(415) 490-8586 Telex: 709289
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REVIEW: TK!SOLVER

more.) Hitting the ! key activates the
iterative solver. Each successive ap
proximation of X is displayed in the
input cell replacing the original value.
When the solution of 2.1532924 is
found. the output cell for X displays
it. and the input and status cells auto
matically clear.

tion point) key to initiate the calcula
tion action and the value 8.0855369
appears in the output column of Y.
The result looks like figure I.
Another feature of TK!Solver ap
pears in the upper right corner of the
screen. The "4 7 /" is a memory in
dicator. It gives the amount of work
ing memory in kilobytes. When there
is less than one kilobyte of memory
left. the indicator changes to "Low."
When there is no more available
memory. the indicator says "Out:·

SAVING AND LOADING
EQUATIONS

Because TK!Solver works in main
memory. you lose information when
you turn off the computer. Therefore.
you must save your equations on disk.
When you give the command /SS
(storage. save). TK!Solver asks for a
filename. You provide only the
primary name; the extension TK is
added automatically. You have to in
clude a specific drive name if you
want to save the model somewhere
other than the default drive. If a file
of the same name already exists. the
program asks for permission to delete
it. When you press the right cursor
key. the names of previously saved
models appear successively at the top
of the screen.
Loading a saved model is easy. First
you have to clear the current work
area with the /RAY (reset. all. yes)
command and then give the com
mand /SL (storage. load). If you do not
remember the model name. you just
repeatedly press the right cursor key
and the name of each saved model
appears at the top of the screen.
Pressing Enter selects the displayed
name; Break aborts the command.

THE ITERATIVE~SOLVER MODE

As you have just seen. TK!Solver can
not directly solve for a variable that
appears more than once or that ap
pears in a function without an inverse.
However. TK!Solver can find solutions
by iteration if you enter initial approx
imations for the unknowns. You can
see how this works by solving the pre
vious equation for X instead of Y; that
is. solve the equation 0 = EXP(X) 
4 * x.
If you move the cursor to the input
cell for Yin the Variable sheet. press
the zero key and then the down cur
sor. the output value for Y disappears
as the new input value is accepted.
After the cursor has moved to the X
input position. you can enter a first
approximation for X. When you press
the 3 key and then the left arrow. the
cursor moves into the first. or "status:·
column (labeled St).
Pressing the letter G on your key
board while the cursor is in the status
column of X (without pressing the
Enter key or a cursor key) tells
TK!Solver that the input value is a
guess. (Pressing G a second time tells
the program you're not guessing anyc

WORKING WITH LISTS (VECTORS)

So far. each of the· exemplar symbols
I have mentioned has a single value.
47 I
==

(2i) Input: 3

=== ==
3

= =

=== = =

= "' VARIABLE SHEET = =
Unit

Name

Output

y

8.0855369

x

= = = = = "' = = = =
Comment

= = = = = = = = = = = = = = = RUL.E SHEET = = = = = = = = = = = = = = =

S Rule
Y = EXP(X) - 4 • X

Figure I: Variable and Rule sheets for Y
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=

EXP(X) - 4 * X.

But sometimes it is more convenient
to assign several values to a single
symbol. The symbol then refers to a
list of data called a vector or a one-di
mensional array. For example. if you
wanted to find the relationship be
tween temperature and pressure for
five different values. you set up a list
for T and another for P. Or you could
investigate the relationship as a math
ematical function. Y = f(X). by
generating a set of X values and cal
culating the corresponding Y values.
To create a list with TK!Solver. you
have to clear the work area with the
/RAY command and enter the equa
tion Y = EXP(-B • X) • COS(C • X)
into the Rule sheet. This is a damped
sinusoidal curve that is one solution
to a second-order differential equa
tion. You move to the Variable sheet
by pressing the semicolon key. The
variables Y. B. X. and C are already
there. Next. you move the cursor to
the status column for Y (the far left
side) and press the L (list) key. (This
is the same column used for the G
command in the previous problem.)
Similarly. you move to the status col
umn for X and press L again. The L
symbol specifies that X and Y are list
variables or vectors. After moving to
the input column. you enter the
values 0.3 for Band 4 for C and put
a value of 0 in the input column of X.
(This is apparently a bug. You
shouldn't have to define a vector on
the Variable sheet.) Figure 2 shows the
result.
Values for the elements of a list are
defined on the List subsheet. While
the cursor is in the upper sheet. you
give the = L command. which
changes the upper part of the screen
to the List sheet. Since you need the
entire screen. you have to use the N.J1
(one-window) command to temporari
ly remove the lower sheet. The vec
tors X and Y are already in the List
sheet.
With the cursor on the row for vec
tor X. you press the > key (known as
the dive command) to change to the
list subsheet for the variable X. Now
enter 64 values for X. You could enter
them one at a time. but it is much
(continued)
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How to avoid the
document conversion trap.
Now, in just minutes, you can convert a full diskette

without losing headers, footers, tabs, underlines or any other
formattin g coaes.
And without cleanup.
Announcing the KEYWORD 7000. A revolutionary
new breakthrough in document conversion.
, .
.
Its fmally happened., Keyword has discovered the
key to document conversmn . 1'.'Jow ~ocuments c.an be
transferr~d to and from all ma1or office.automation
systems ii;t letter pe!fect order. Automatzcally.
hats more, simple on-screen p rompts and a
special "HELP" feature key make the KEYWORD7000
extremely easy to operate . In fact, even a beginner can
learn to use the 7000 in minutes.
Keyword Office Technologies, Inc.
25354 Cypress Avenue
Hayward , California 94544
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Yes!
I want to find out more about the
KEY ORD 7000, an exciting new

Exciting New Facts about Today's Office Automation
Compatibility Solutions. Or fill in-or attach your business

card to-the tear-off coupon. And mail it to the address
below.

C a111-800-22""11-1817 (ext • 801A)
for your free booklet.

Keyword Office Technologies, Inc.
25354 Cypress Avenue •Hayward, California 94544
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breakthrough in document conversion.
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0 Call me ASAP at
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Ext_ _ .

D Send me your free booklet.
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Plus, the KEY ORD 7000 costs just pennies a page,
compared to service bureaus at $3 a page. Or rekeying at
about $4.50 per page.
But thats just the beginning. To find out more about
how th~ KEY ORD 7000 can help you avoid the
convers10n trap, call 1-800-2_2 7-1817 (ext. ~ql.A) and get
your free booklet: How to Wzn the Compatzbzlzty Battle.

card.
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Ext. _ _ __

Fill in and mail this coupon (Or attach your business
card) TODAY. Or call 1-800-227-1817 (ext. 801A).
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Other daisy wheel printers still make you choose.

At80characterspersecond, the
Daisy Max 830 is one of the fastest
letter-quality, daisy wheel printers
you can buy.
And that means you no longer have
to sacrifice image quality to increase
productivity!
Speed and superb quality are but
two of a long list of benefits you get
with the DaisyMax 830.
Multiple users can share the
Daisy Max 830 since it is designed for
heavy volume word processing envi
ronments. Plus, you get standard

••

Dai·syMaX 320'"& 830™

interfaces for easy installation, and
friction, tractor and cut sheet feeders
to handle all your office forms. All
these great features also are available
in the DaisyMax 830, offering print
speeds up to 48 cps.
And of course both printers feature
rugged reliability-a hallmark of
Fujitsu products earned from over 30
years as a technology leader and equip
ment supplier to companies worldwide.
Reliability backed by TRW service
nationwide.
Contact your nearest distributor for
your local dealer.
Circle 160 on inquiry card .

Authorized
Fujitsu
Distributors
Algoram Computer Products (415) 969
4533, (714) 535-3630, (206) 453-1136, (916)
481-3466; Allen Edwards Associates
Inc. (213) 328-9770; Four Comers Tech
nology (602) 998-4440, (505) 345-5651;
Gentry Associates Inc. (305) 859-7450,
(305) 791-8405, (813) 886-0720, (404) 998
2828, (504) 367-3975, (205) 534-9771,
(919) 227-3639, (803) 772-6786, (901) 683
8072, (615) 584-0281; Hopkins Associ
ates, Inc. (215) 828-7191, (201) 273-2774;
Inland Associates, Inc. (913) 764-7977,
(612) 343-3123, (314) 391-6901; Logon
Inc. (201) 646-9222, (212) 594-8202, (516)
487-4949; Lowry Computer Products,
Inc. (313) 229-7200, (216) 398-9200, (614)
451-7494, (513) 435-7684, (616) 363-9839,
(412) 922-5110, (502) 561-5629; MESA
Technology Corp. (215) 644-3100, (301)
948-4350, (804) 872-0974; NACO Elec
tronics Corp. (315) 699-2651, (518) 899
6246, (716) 223-4490; Peak Distributors,
Inc. (An affiliate of Dytec/Central) (312)
394-3380, (414) 784-9686, (317) 247-1316,
(319) 363-9377; R 2 Distributing, Inc.
(801) 298-2631, (303) 455-5360; Robec
Distributors (215) 368-9300, (216) 757
0727, (703) 471-0995; S&S Electronics
(617) 458-4100, (802) 658-0000, (203) 878
6800, (800) 243-2776; The Computer
Center (907) 456-2281, (907) 561-2134,
(907) 789-5411; USDATA (214) 680-9700,
(512) 454-3579, (713) 681-0200, (918) 622
87 40. In Canada, Micos Computer Sys
tems, Inc. (416) 624-0320, (613) 230-4290,
(514) 332-1930, (204) 943-3813; SGV Mar
keting, Inc. (416) 673-2323, (1-800) 387
3860 (outside Ontario); Systenn Inc. (514)
332-5581.

Additional Ribbon Distributors
Altel Data (403) 259-7814; EKM Associ
ates, Inc. (416) 497-0605; Metropolitan
Ribbon & Carbon (703) 451-9072, (800)
368-4041; The Very Last Word (415) 552
0900, (800) 652-1532 CA, (800) 227-3993
USA. In Canada, Tri-Media, Inc. (514)
731-6815.

REVIEW: TK!SOLVER

~asier if you enter the first and last
values and let the program fill in the
·est.
With the cursor on the first empty
ine below the word Value. you press
he zero and Enter keys to define the
irst value of the variable X. Your value
Jf 0 appears in the second column.
rnd the index or element number I
3utomatically appears in column I.
'r'ou cannot move the cursor into the
'irst column of this sheet.
You move to row 64 by typing :64
3nd pressing the Enter key. Next you
type 2* Pl() and press Enter. The

!continued)

= = = = = = = = = = = = = = VARIABLE SHEET = = = = = = = = = = = = = =
St Input
Name
c utout
Unit
Comment

y

L

B

x

c

E SHEET = = = = = = = = = = = = = = =

_

, - B • X) • COS(C • X)

Figure 2: Variable and Rule sheets for Y

=

EXP(-B * X) * COS(C * X).

Gomment:
Display Unit:
Storage Unit:
"=IPmPnt V::ili 1P

55
56
57
58
59

5.385587406
5.485320506
~~85053606

>84786707
i./84519807

Figure 3: List subsheet for X.

= = = = = = = = = = = = = = = =
Comm
DisplaStorag
t:
Eleme
ue

Fujitsu
Printers
Maximum Quality. Maximum Value.

value 6.283 ... appears in the value col
umn and 64 appears in the element
column. When you give the !Y com
mand. the elements 2-63 are auto
matically filled in. The results would
look like figure 3. Pressing the < key
returns you to the List sheet.
The = V command returns the
Variable sheet. You can also give the
/WR command to restore the Rule
sheet to the bottom half of the screen.
but the cursor is then in this lower
sheet.
If you are in the lower sheet. you

1
2
3
4
5

LIST Y

= = = = = = = = = = = = = = = =

1
.8943140789
.6576799837
.3339767703
- .022118623

Figure 4: List subsheet for Y after calculation.
FUJITSU

Circle 161 on inquiry card.
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The simultaneous
solution of a set
of nonlinear equations
can be difficult.
can move to the upper sheet by press~
ing the semicolon key. The list-action
command begins computation. The
equation is solved 64 times. once for
each element of X. The current index
number appears at the top of the
screen during calculation so you can
follow the progress. This process is
slow; it takes about I second for each
element. Perhaps an 8087 copro
cessor would speed things up.
You can see the results by going to
the List sheet with the = L command.
With the cursor on the vector Y row.
you use the > (dive) command. The
results would appear as in figure 4.

Typing = T sets up a 'Table sheet that
lets you view both vectors at the same
time.
THE PLOT SHEET

Because it may be useful to view data
graphically. TK!Solver has a plotting
routine. The plot can be displayed on
the screen or on the printer. or it can
be written to a disk file. (Of course.
with the IBM PC you can print an
exact duplicate of the screen at any
time by pressing the Shift and PrtSc
keys.) To obtain a plot. you have to
return to the main List sheet with the
< command. Next. you move to the
first column at the bottom (after Y)
and type the variable name ZERO.
You go to the Zero subsheet with the
> command and enter the value 0 for
the first element. After going to the
sixty-fourth row with the :64 com
mand and entering another 0. you
give the !Y command to fill in the rest

PLOT SHEET = = = = = = = = = = = = = = =
Screen
Damped Sinusoidal

Screen or Printer:
Title:
Display Scale ON:
X-Axis:
Y-Axis
Character

Yes

x

y
ZERO

Figure 5: The Plot sheet.
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l •

.8

••

.6
.4

• •
•
•

•

.2

..

.....

• •

•

01--~~~~~~~~~~~~~~~~~~~~~~~

...

-.2

- .4

-.6

••

•••

••

••

•

- . eo-----··~1,__~~--'2,__~~--'3'--~~--'4'--~~----!5~~~---'

DAMPED SINUSOIDAL

Figure 6: Plot of Y

=

of the array with zeros. This gives you
a zero baseline for your plot.
After moving to the Plot sheet with
the = P command. you can set up the
plot details (see figure 5) The Plot
itself is normally displayed! only on the
screen; however. if the letter P is
placed in the upper right field of the
Plot sheet. output also goes to the
printer. Printer output can alternative
ly be sent to a disk file by entering the
filename into the Global sheet. (You
can get there with the = G com
mand.) When you've moved to the
second line of the Plot sheet. you can
enter the title of the plot.
After moving the cursor to the
fourth line and entering X as the in
dependent variable. you move to the
bottom left side and enter Y as the
first dependent variable. If you move
the cursor to the second column.
TK!Solver shows that the default plot
symbol is an asterisk. You can change
it to anything else (see the bottom line
of figure 5).
After you set up the Plot sheet. the
! command displays the plot on the
screen (see figure 6). Pressing any key
returns you to the Plot sheet. If you
get an error message. you have to
check the spelling and case of the
variables in the Plot sheet to make
sure they agree with the correspond
ing variables in the Rule sheet.

EXP(-8 * X) * COS(C * XJ.

TK!Solver can solve several equations
simultaneously. The simultaneous
solution of a set of linear equations
is easily accomplished by using a pro
gramming language such as FOR
TRAN (see reference 4). However. the
simultaneous solution of a set of
nonlinear equations can be very
difficult.
TK!Solver solves all sets of simulta
neous equations the same way (itera
tively) whether they are linear or not.
Consider the three linear equations

X+Y+Z = 6
X+Y-Z=O
2 •X+ Y-Z= I
for which the solutions are X= I. Y=2.
and Z= 3. respectively. You can write
(wntinued)
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Exciting new applications in computer-aided drafting
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plats, machine drawings, schematics, architectural eleva
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customized software, free-form renditions can be created
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graphics.
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The Conclusions You Draw Are Clearly Correct. ·
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Save big on the
world's largest
selection of
computer printers
With 125 brands and 425 models,
we make printers our only business!
• Printerla nd has never raised prices - o nl y
lowered the m.
• By the time you read thi s. prices here have
probably been lowered again'
• Unlike a ma il order house. we provide
service and helpful soluti o ns. Call us
with questions'

REVIEW: TK!SOLVER

these three equations into the Rule
sheet. but approximations must be
given for two of the variables. With
the cursor in the Variable sheet. you
put 0 in the input fields of X and Y
and enter the G symbol in the cor
responding fields of the Status col
umn to indicate guesses. After the !
command and several iterations. the
solution appears.
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7"., sail's 1a \ for order s inarmnois. Prinrrrland "'·ill i;:uaran rec Jour

shipmen! the da ~· yo ur o rder is

rccei ,e d ~

TO ORDER NOW,
CALL NOW! (312)

255·9888

5834 Dempster St., Morton Grove, IL 60053
1740Algonquin Rd., Arlington Heights, IL 60005
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OTHER DISKS

The TKtSolver disk provides several
models corresponding to examples
described in the manual. In addition.
you can buy disks containing models
for specific subjects. including
mechanical engineering. building
design. introductory science. and
financial management. These disks
are called TK!SolverPacks. The
mechanical engineering package has
formulas for analysis of beams. heat
transfer. fluid flow. moment of inertia.
and Mohr's circle. A 100-page manual
accompanies each disk.

operations. (SUM gives the sum of
the elements. DOT gives the dot prod
uct of two vectors. Of course. the dot
product of a vector with itself gives
the sum of squares.) With these func
tions you can perform linear regres
sion. But again. this is easier with a
programming language.
TK!Solver has a function to deter
mine if a variable has been defined
and another to compare the magni
tude of two variables. yet there are no
logical variables. You do not write a
computer program. and there are no
branching operations anyway. You can
contrive an APl.rtype program by
combining several TK!Solver func
tions. But the resulting expression
becomes as difficult to understand as
a complicated APL expression.
Since TK!Solver does not use rela
tional operators. expressions that
arise in linear programming. such as
A + B + C < I 00. cannot be solved
directly. However. you can convert
such equations to regular linear equa
tions for solution.

PROBLEMS

There are no major problems with
TK!Solver. The biggest annoyance is
the distinction between uppercase
and lowercase letters when entering
symbols. However. commands can be
given in either case. Computer lan
guages usually treat upper- and lower
case letters the same. (Microsoft BASIC
converts all letters . to uppercase.)
Therefore. when using TK!Solver be
very careful to t ype a variable's name
the same way every time. On the
other hand. if you use both cases.
both versions of the symbol appear
in the list of variables. It should be
easy to find this type of error.
TK!Solver is superb for solving
almost any kind of equation. It can
also be useful for solving a set of
simultaneous nonlinear equations.
However. simultaneous solution of
linear equations is easier with a pro
gramming language such as FOR·
TRAN. Pascal. BASIC. or APL.
TK!Solver does not handle matrices.
so matrix inversion and other matrix
operations are not available. On the
other hand. the built-in functions
SUM and DOT provide limited vector

SUMMARY

TK!Solver is a powerful tool. useful for
scientists and engineers. No similar
product exists. TK!Solver can rapidly
solve one or more equations. includ
ing nonlinear equations. However.
matrix operations are not included.
Consequently. TK!Solver is a supple
ment. rather than a replacement. for
programming languages such as
BASIC and Pascal. On the other hand.
it is not a spreadsheet because cells
are not related to other cells. Current
1y. TK!Solver is available only for the
IBM PC and PC-compatibles and for
the Apple Ile (I've seen it advertised
for the Macintosh). A CP/M-80 version
would greatly increase the market. •
REFERENCES
I. Gilman. L. APL: An Interactive Approach.
New York: John Wiley & Sons. 1974.
2. Bensimon. Jacques. "STSC APL*Plus and
IBM PC APL: 1\vo APLs for the IBM PC'
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3. Konopasek. M. The TK!Solver Book.
Berkeley. CA: Osborne/McGraw-Hill. 1984.
4. Miller. A. R. FORTRAN Programs for Scien
tists and Engineers. Berkeley. CA: Sybex.
1982.

TheVen-Tel Half Card;M
The only 1200 baud modem
for your IBM XT or IBM Portable PC.
The Ven-Tel Half Card'" is the on ly internal 1200/300 baud
modem that fits in the small expansion slots of the IBM-XT and
the IBM Portable.

automatic dialing using the industry standard "AT" command
set, automatic answer on any ring, and full compatibility with
virtually all software.

Free Expansion Slot. If you own an IBM PC-XT, look inside the
chassis sometime. You'll see a number of standard sized ex
pansion slots and one unused half-sized slot. That's where the
Half Card'" fits-in a spot that would otherwise be wasted. So
why take up one (or sometimes two) valuable full-size slots for
your modem? With the Half Card;" it's like getting an extra ex
pansion slot for free.

The Half Card'" comes complete with one of the most popular
communications software packages available, CROSSTALK
XVI by Microstuf. Whether you use an information service such
as The Source or Dow Jones News Retrieval, ortransferfiles
and electronic mail, the Half Card'" connects your Portable or
XT to the world.

True Portability. IBM Portable PC owners will appreciate the
true portability offered by the Half Card:" the only modem that
fits in the half-sized slots of the Portable. When you're on the
road, you won't need to pack along a bulky external modem,
cable and power supply. Your modem will already be inside your
computer, ready to go!
-

Effortless Communication

From Ven-Tel Inc.
2342 Walsh Ave.
Santa Clara, CA 95051
(408) 727-5721

Although it's half the size of other modems,
the Half Card'" has all of the high
performance features you
expect: selection of
1200 or 300
baud,

The Half
Card;" with
Crosstalk-XVI
software, retails for
$549 and is available at
Businessland, Computerland,
the Genra Group and other fine
dealers nationwide.
The Half Card'" also works in the IBM PC, the
Compaq, and the Panasonic Senior Partner. Also
from Ven-Tel: an internal modem for the HP 150 and an
external modem with all of the features of the Half Card'."
Circle 3 77 on inquiry card.

THE LIGHTS WILL COME BACK ON.
YOUR DATA MAY NOT.
When the power goes down,
so does your computer-maybe
taking your data with it.
If you had last year's sales
figures with next year's projec
tions on screen, you're going
to be in the dark a long time.
Maybe too long.
Unless you backup your data.
Every day.
No matter what.
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The smartest way to do that
is with a Tallgrass HardFile'"
Mass Storage System.

Show" above. the 20 megabyte Hard File
with 20 11wgabyte tape/or $2,995.

TALLGRASS SELLS MORE
HARD DISK STORAGE WITH
CARTRIDGE TAPE BACKUP
TMAN ANYONE IN THE WORLD.

Tallgrass took the industry's
most reliable medium-magnetic
tape-and perfected a format
that's become the standard for
personal computers.
We used a removable tape
cartridge to store data out of

harm's way. And made two ver
sions. Our 3000 Series HardFiles
combine tape's accuracy with
the enormous capacities of hard
disk, with 12, 20, 35 or 70 mega
bytes storage with a removable
cartridge tape for backup.
Our 4060 tape storage system,
for personal computers with
hard disks built in, supplies 60
megabytes of backup capacity.

Result: the world's best selling
mass storage systems with the
most reliable data protection.
And a decidedly enlightened
approach to doing business.
For a free brochure, you
nearest dealer, and more
good reasons to backup,
call 1-800-228-DISK.
Before the lights
go out.

fl/IJ
'
'IJJ.

TALLGRAss·
TECHNOLOGIES
COMMITTED TO MEMORY
Circle 362 on inquir y card.
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T alt!!rass Tcchnol ngic:s

(·urpnra li ~in. C

1984 T all!!r•I!.!> Tc:chnnln!!ic:s.

"Desoite the recent 11ress notices,
multiuser micracamouters aren't
anvthina new!"
Tllis is the tirstin aseries at
discussions with Rad Coleman,
President at Stride Micro
(tarmerlr Sage CamputerJ an
the 68DDD multiuser malffet
and its cu11ent enriranment.

0:

Why do you say that?

RC: ''The technology to build a
high performance multiuser sys
tem has been around for five
years. And while some of the
leaders in this industry have been
pretending that micro multiuser
didn't exist, we've been shipping
complete systems for nearly three
years. The benefits of multiuser
are undeniable; it is more cost ef
fective, and offers greater flexibil
ity and utility. But until just re
cently, the marketing pressure to
be compatible instead of being
better, has blinded the industry."
0: What do you mean?
RC: "Well, for example, the
Motorola 68000 processor intro
duced 16/32-bit technology to the
personal computer world a long
time ago. It was fully capable of

"A surJJrising teature is
campatibilitr. E11ervbadr
talks about it, but nabadr
does anrthing about it.''
meeting high performance and
multiuser design requirements in
1980. Instead of this trend taking
off, most energy was spent pro
moting 8088/8086 products that
276

were clearly inferior from a tech
nical point of view. This phenom
enon leads me to believe that they
will soon rewrite the old proverb:
'Build a better mousetrap and the
world will beat a path to your
door,' but only if they can find the
way through the marketing fog ."
0: Are things changing now?
RC: "Yes and no. With the busi
ness world starting to take more
and more interest in microcompu
ter solutions, the advantages of a
solid multiuser system couldn' t be
kept hidden forever; companies
like ours and a few others were
beginning to make a dent. Instead
of taking a fresh approach, some
of the newest multiuser offerings
will probably only give the tech
nology an undeserved black eye'
Multiuser is far more than the
ability to plug in more terminals.
It involves things like machine
compatibility, fast processors,
adequate memory, large storage
capacities, backup features, net
working, and operating system
flexibility."
0: Is this what makes the new
Stride 400 Series different?
RC: "Exactly. That sounds self
serving, but it's true. Today a
number of companies are intro
ducing their first multiuser sys
tem. We've been building and
shipping multiuser machines for
almost three years. We know the
pitfalls, we've fallen into some of
them. But we have learned from
our mistakes."
O: Give me some examples.
RC: A hard disk is almost manda
tory for any large multiuser in
stallation. Yet, backing up a hard
disk can be a nightmare if you
only have floppies to work with.
That's why we've added a tape
backup option to all the larger
Stride 400 Series machines. It's
irresponsible for a manufacturer
to market a multiuser system
without such backup. Another
good lesson was bus design. We
started with one cf our own de
signs, but learned lhat it's impor
tant not only to find a bus that is
powerful, but also one that has
good support and a slrong future
to serve tomorrow's needs. We

"The marketing pressure
ta be compatible
instead at being better,
has blinded the industry.''
think the VMEbus is the only de
sign that meets both criteria and
thus have made it a standard fea
ture of every Stride 400 Series
machine.' '
0: What are some of the other
unique features of the 400 Series?
RC: "A surprising feature is com
patibility. Everybody talks about
it, but nobody does anything
about it. Our systems are com
pletely compatible with each other
from the 420 model starting at
$2900, through the 440, on to the
powerful 460 which tops out near
$60,000. Each system can talk to
the others via the standard built- in
local area network. Go ahead and
compare this with others in the in
dustry. You'll find their little ma
chines don't talk to their big ones,
or that the networking and multi
user are incompatible, or that they
have different processors or
operating systems, and so on."
0: When you were still known as
Sage Computer, you had a reputa
tion for performance, is that still
the case with the new Stride 400
Series?
RC: "Certainly, that's our calling
card: 'Performance By Design.'
Our new systems are actually fas
ter; our standard processor is a 10
MHz 68000 running with no wait
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states. That gives us a 25% in
crease over the Sage models .
And, we have a 12 MHz pro
cessor as an option. Let me add
that speed isn't the only way to
judge performance. I think it is
also measured in our flexibility.
We support a dozen different
operating systems, not just one.
And our systems service a wide
variety of applications from the
garage software developer to the
corporate consumer running high
volume business applications."
0: Isn't that the same thing all
manufacturers say in their ads?
RC: "Sure it is. But to use another
over used-term, 'shop around'.
We like to think of our systems as
'full service 68000 supermicro
computers.' Take a look at every
one else's literature and then
compare. When you examine
cost, performance, flexibility, and
utility, we don't think there's any
one else in the
race. Maybe
that's why we've
shipped and
installed more
multiuser 68000
systems than
anyone else."

Fom1c rly Sage Computer

For more information on Stride or
the location of the nearest Stride
Dealer call or write us today.
We'll also send you a free copy of
our 32 page product catalog.
Corporate Offices:
4905 Energy Way
Reno, NV 89502
(702) 322-6868
Regional Offices:
Boston: (617) 229-6868
Dallas: (214) 392-7070
Cirde 3 54 on inquiry card.
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WordPerfect
Powerful
capabilities
--and some
annoyances
BY RICARDO BIRMELE

T

housands of years ago. people put
their thoughts down on clay tablets.
It was inexpensive and permanent.
and they never ran out of ink. However. they
had to write quickly before the clay tablets
had a chance to dry. Later they wrote on
sheepskin parchment-better all around. ex
cept for the sheep. Now everyone had time
to compose ideas and write them more
clearly. However. mistakes were expensive:
there were only so many sheep.
During the Middle Ages. people used
feathers plucked from birds to write on
paper made from wood and cotton. It was
a time-consuming process and hard on the
local bird population. Then the typewriter
appeared. People could write clearly and
quickly, fix mistakes easily. and not bother
the local fauna. However. they were limited
by paper size.
Modern authors have the word processor.
Fixing mistakes is no more than a small in
convenience; the bottom edge of the paper
no longer exists. In fact. word processors
are such a good idea that everyone is try
ing to write one. So many exist now that you
must choose the one that includes the fea
tures you find most convenient.
THE BASIC 0UESTIONS

Ricardo Birme/e [714 Cfierry SL.
Berrien Springs. Ml 49103) is an
independent computer consultant and
tecfinical writer. His otfier main
interests are flying. nature.
and fii s family.

WordPerfect. a capable and very easy-to-use
piece of software. was first conceived by
Alan Ashton. a computer science professor
at Brigham Young University, and Bruce Bas
tion. one of his graduate students. They
received immediate feedback on the pro
gram by testing each new feature on the
secretaries who would be using it in their
jobs. When the IBM PC appeared. they
decided to implement WordPerfect on that
machine. Unlike most other word-process
ing programs (which were first written for
8-bit machines and then scaled up to a
16-bit microprocessor). WordPerfect was
scaled down to the 16-bit machine and thus
can use its capabilities fully.
The package runs on the IBM PC (and its
clones). the Victor 9000. the DEC Rainbow

100. the Zenith Z-100. and the Tandy 2000.
WordPerfect is actually a collection of
several closely integrated programs. includ
ing a bundled 30.000-word dictionary with
room for 10.000 user-included words. and
extensive mathematical and merge func
tions. It provides automatic text reformat
ting. automatic footnotes. proportional
spacing, document encryption. and macro
instructions. The package comes on two
non-copy-protected disks: one contains the
program and supporting files and the other
contains the dictionary. A comprehensive.
well-written tutorial/reference-style manual
is also included.
Instead of extensive on-screen menus.
WordPerfect provides a keyboard template
and key stick~on labels for the various word
processing commands. It uses all the IBM's
keys. some in combination with the Control.
Alternate. and Shift keys.
This word processor requires a minimum
of l 28K bytes of memory, two double-sided
disk drives. a color or monochrome display.
MS/PC-DOS. and a printer.
It also uses a programming concept called
virtual memory. This means that your docu
ment can be as large as your memory and
the program can access any part of the
document without your having to actively
reload it. However. if you were writing a
book you would want to break it into
chapters. Scrolling from one end of a JOOK
byte document to the other. even if it is in
memory. can take a while.
THE SCREEN

When you first boot up WordPerfect by
pressing WP at the A> prompt. you see
an almost blank screen . In the bottom right
corner are the obligatory line and column
position indicators (column in this case
called "Pas"). and two other bits of
information.
"Doc" refers to WordPerfect's ability to
edit two documents without going through
a save/reload process-you can go from one
[continued)
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REVIEW: WORDPERFECT

document to another by pressing Al
ternate-Fl and answering the prompt
ing menu with a "I". It takes about two
seconds with a hard disk. somewhat
longer with a floppy. You cannot quit

WordPerfect if either of these docu
ments is still open.
The other bit of information is "Pg",
or page number. WordPerfect is a
page-oriented word processor: the

Photo I: An example of WordPerfect's "what you see is what you get" screen.

document appears to the machine to
be a number of related documents.
rather than one continuous piece of
information. You can print any one of
these related documents indepen
dently of the rest.
One of the best ideas in Word
Perfect is "what you see is what you
get." In order to insert commands to
boldface. underline. or center text.
you press a function key and the text
appears bold (highlighted). under
lined. or centered. Nothing in this pro
gram interferes with your thoughts
(see photo I). If you need to see the
hidden formatting commands. you
use the reveal functions command
(Shift-F2). One caution: because of the
way in which the character-attribute
bit for underlining is manipulated. any
characters underlined on a mono
chrome monitor will appear in blue
on a color monitor; if fed by a color
video drive board. they will appear in
reverse video on the monochrome
monitor.
WordPerfect also lets you select in
which colors you would like your
background and text to appear. You
can change color combinations be
fore starting your word-processing
session by entering WP/S (Word
Perfect. slash. System) from a DOS
prompt. (This is how you change basic
system default parameters from one
session to another.)
With IBM's built-in international/
mathematical-character screen-map
ping capability. you can easily set up
WordPerfect for French. German. Ox
ford English. or mathematical Greek
(see photo 2). Screen mapping refers
to "what you press is what you should
get." unless previously redefined. This
means that if you need an A-umlaut
you should get one. One method of
adding accents to your printed text is
with overstrike. This involves typing a
letter. A for example. then Shift-F5
(overstrike). and finally an accent. such
as a double quotation mark for an
umlaut.
FORMATTING

Photo 2: Some of the foreign characters and mathematical symbols
available with WordPerfect.
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All word processors get your thoughts
down on paper. The best ones make
!continued)

AT A GLANCE
Name
WordPerfect
Type
Word processor
Manufacturer
Satellite Software International
288 West Center St.
Orem, UT 84057
(801) 224-4000
Computer
IBM PC (and compatibles),
Victor 9000, DEC Rainbow
100, Zenith Z-100, Tandy 2000
Other Versions
Personal WordPerfect, also for
the IBM PC, and WordPerfect
Jr. for the PCjr

FIND (SEC)

SAVE (SEC)

50..--------------~

50

....--------------~

40

f--- - -- -- - -- - --

30

t-- -- - - - - -- - ----1

Disk Format
MS/PC-DOS 2.0, double
sided, double-density
30 1~---------------1

Language
8088/8086 assembly
language

---1

24 .9
201~-----------~--1

20 1----- - --

- - -----v

15 .7

Documentation
Loose-leaf manual with index
in a three-ring binder

10

Price
$495
SCROLL (SEC l

SEARCH (SEC)

50..----~----------

so.--- - -- - -- - - - - - - - .

44.9
40 1 ~--------------l

30

30 1 ~--------------l

20

201----

- --

- --

---------<
10.5

10

0

Q

WOROPERFECT

ID:=:hl VOLKSWRITER

These graphs show the timing results of per
forming various standard word-processing
functions using a 4000-word text file. The times

~

WOROSTAR 3.3

are for WordPerfect, Volkswriter, and WordStar
version 3.3. The tests were performed using an
IBM PC with monochrome monitor.
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Circle 7 4 on inquiry card.

COMPUTER
BROKERAGE
SERVICES

REVIEW: WORDPERFECT

" We do the Shopping for You "

800/233-1147
rAiiiiil

TX Residents

~ 713/240-5515

•WM

4242 BLUEBONNET• STAFFORD, TX 77477
reen
m er ..... .
Direct IBM Plug In
115 Green/116Amber . .. ... 125/130
411 RGB-IBM Look Alike . ... .... 365
High Res/With mono switch
425 RGB-IBM Look Alike ..... ... 465
Super High Res/With mono switch
AMDEK New Color Monitors ........ . .. CALL
310 Direct IBM Plug In ......... CALL
300 Amber/Green ..... . ... . .. CALL

: I

I

•

I

oar s . .... ...... ... SAVE$$$
TAXAN Monocard with Parallel Port .... . . 199
Color Graphics Card .. .... .... . . 165
PERSYST .......... . .... .. ... . .... CALL
APSTEK HandiOne Plus/1 yr. warranty .... 195
Same features as Six Pac Plus But Much Low
er Priced Bare Memory Board 256K .. .. 120

PRINTERS

OKIDATAAll Models .............. SAVE$$$
EPSON All Models ........ .. .. . BEST PRICE
PANASONIC 1090 ... . ... . .. LOWEST PRICE
1091 .. . . . . ....... ... .. CALL
TOSHIBA P1351/P1340 ......... .. SAVE$$$
Tl 855 .. .... ..... . ..... . .. . .... .. . CALL
NEC LO PRINTERS .. . . .. . .. . .. .... . . CALL
DIABLO LQ PRINTERS ...... . ..... ... CALL
TTX LQ PRINTER w/Pin Feed Guide ...... 370
STAR PRINTERS All Models .. ...... SAVE$$$

I I
XII ...... . ... . . ...... 245
MARK X... . .. ..... ... .. . .. .105
MARK VII ... ... .. . . .. .... . .. 89
HAYES ..... ..... ... .. ... . .. . . .... CALL

DISK DRIVES

TANDOM TM100-2 ................ 195.00
TEAC HALF HEIGHT FLOPPY ......... 175.00
12 INTERFACE Internal 10 Meg .. . .. .. . . CALL
External 10 Meg/Will boot from Disk SAVE$$$

MPUTERS

THE VERY BEST PRICES
IBM PC All Configurations . .. . .. .. . ... CALL
COLUMBIA . .. . ... . . ... . . . . .. . .. SAVE$$$
CAMPAQ ..... . ............. . ...... CALL

WITCH B XE Parallel 2/3 Position .. 96/109
Serial 2/3 Position .. . . 66/84
DESK TOP PRINTER STANDS Lg ./Sm ... 29 /24
DUST COVERS . . .. .. . ... . . . . . ... . . . CALL
DISKBANK MEDIA MATE 5 .... ... . .. .. .. 12
Holds 50 Diskettes
CABLES IBM PARALLEL .. . ..... ... . . ... 19
PRINTER BUFFERS ..... . .. .... ... .. CALL
DISKETTES Nasua DSDD .............. 17
SURGE SUPPRESSORS/All Types . BEST PRICE

TERMS• We guarantee our products against

Manufacturer's defects. • Add 3% for shipping
charges. $5.00 minimum. •Checks: Allow two
weeks for clearance. • Texas orders +6% Sales
Tax.• C.O.D.'s payable w/certified check.
money order or cash.
Availability and prices subject to change.
IBM is a registered trademark.
APPROVED CORPORATE ACCOUNTS WELCOME.
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your thoughts look good. WordPerfect file is a similar Home. Home. and up
formats headers and footers: up to arrow combination.
You scroll up and down with the "n"
four of either or two of each. It also
displays the current output page function. When you press Escape. you
number by including a Control-N in see "n =.. at the bottom of your
screen. The program is asking how
the header or footer text.
Footnotes are taken care of almost many lines you want to jump at a
automatically. Superscripted numbers time-the default is eight. You can
and formatting are also taken care of change this temporarily by entering a
within the program by using com number after pressing Escape and
mand keys. All you have to do is enter more or less permanently by using
text. If you need to insert a footnote the WP/S command. You can also ac
between two previously written foot tivate word-left and word-right func
notes. WordPerfect renumbers all of tions by pressing Control-left arrow
and Control-right arrow. respectively.
them for you.
Another formatting feature is Word as well as line-left (Home-left arrow)
Perfect's block-handling facility. To and line-right (Home-right arrow)
define a block. or discrete portion of functions.
Finally. you may go directly to any
text. you position your cursor at its
beginning. press Alternate-0 (zero). document page by pressing Control
then position your cursor at its end. Go To (the number pad 7. or Home.
Then you may print it. make it bold. key).
Setting margins and tabs is a little
underline it. save it to disk. append
it to an existing file. delete it. cut or indirect. First press Shift-F6 (set for
copy it. or convert it to upper- or mat) . On the bottom line you see an
lowercase. If you cut a block uninten options menu: Set Format? l 'Tabs: 2
tionally, you can recall it unless you E-Tubs: 3 Margins; 4 Spacing: 5 H
have defined another block in the Zone; 0. Tubs and margins are both
numbered from the absolute left posi
meantime.
You can place page numbers almost tion on the screen. In other words. if
anywhere on your page-centered. on your left margin is IO. you will see
the right or left. or on the top or bot your text lined up at the tenth char
tom. You can also alternate your page acter position from the left side of
numbers from right to left as you your screen. If you set a tab stop at
would find in a book. You can force position 15. this tab stop is actually
a page break or reset margins or spac five columns to the right of that
ing at any time. If you later change margin. This gets confusing if you
your mind. WordPerfect will automat decide to change the left margin. for
ically reformat your document. You example. to 5. Your tab is still set at
can also suppress the printing of page 15. which means it is now IO columns
attributes. such as page number. on to the right of your margin.
any page.
It is a good idea to set up a series
of tab stops across the width of your
CONTROLLING THE DOCUMENT
screen. Tub positions are available
When you type a document using through column 158 with regular tab
WordPerfect. what you see is what settings. and farther beyond to col
you get. A number of different umn 250 by using E-tabs. Unfortu
methods will get your cursor from one nately. to set tabs with WordPerfect
end of a document to the other. you must stop what you are doing.
Along with the normal Page Up and figure out where you want a tab. then
Page Down keys. you have single keys set the tab stop. You cannot merely
for screen up (the number pad .. - ..
indicate that you want a tab in the col
key) and screen down (the number umn where your cursor is.
Spacing in increments of half a line
pad "+" key). To get to the bottom of
your document from anywhere in the is accomplished from the same op
file. you press Home twice and then tions menu as tabs and margins. The
down arrow. Getting to the top of a
(continued!
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WHEN TOTAL PERFORMANCE IS THE ONLY OPTION.
The IBM PC-Compatible Zenith Z-100 PC's.
Total performance. It's a must for United Press International, in reporting
news that changes the face of the world. And for you, in handling information
that changes the face of your business.
The IBM PC-compatible Zenith Z-100 PC's deliver that total performance,
with enhanced features that include greater internal expandability. Storage
that can expand up to 11 megabytes. The ability to run virtually all IBM PC
software. A detached keyboard with a "smarter" key layout. And much more.
When total performance is the only option for you, call 1-800-842-9000,
ext. 1, for your free Z-100 PC information kit and the name of your nearest
Zenith Data Systems dealer.

data

systems

THE QUALITY GOES IN BEFORE THE NAME GOES ON.

0 19114. Zenith Data Systems

Circle 3 91 on inquiry card.

For the Zenith Data Systems dealer nearest you, call

1-800-842-9000, Ext. I
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REVIEW: WORDPERFECT

H-Zone on that menu refers to the hot
zone. an area around the right and left
document margins that is used to
determine hyphenation and word
wrap. When a single word in your text
goes beyond the hot zone. you are
prompted to position the hyphen
where you want it and then press
Escape. You can hyphenate your text
as you enter it or use the WordPerfect
option to leave out the hyphenation
help.
FILING THE DOCUMENT

Once you write a document. you will
want to save it. WordPerfect's file man
agement offers several options con
veniently grouped together.
The system commands or file utili
ties include commands to save. re
name. or delete a file. check its size
in bytes. and display the space avail
able for file storage on your disk.
You can also save documents as
straight ASCII (American Standard
Code for Information Interchange)
text files. This is a savings because
you don't have to buy a dedicated
ASCII text editor to build program
files for compilation. WordPerfect
does the job just as well. It also
simplifies transferring files from one

computer using WordPerfect to an
other using a different word-process
ing program. or sending a file elec
tronically. such as through electronic
mail.
WordPerfect supports MS/PC-DOS
2.0's tree structure very well. You can
change the default directory or drive
at any time. When you call them up.
the program displays disk-file direc
tories alphabetically, including file size
in bytes and time and date informa
tion. You can call up a list of files from
within a directory with a wild-card
search-using the asterisk to repre
sent any character or characters-and
then retrieve. rename. delete. or print
them. WordPerfect also lets you save
a file encrypted under a password.
PRINTING

WordPerfect does all its printing in the
background. working from a queue.
while you edit another document on
the screen. You have full access to all
the word processor's functions while
printing is going on. though they can
run a little slower than usual.
The program works with almost any
printer available. serial or parallel.
There are 32 types of printers already
defined. including the old faithful line

~ou can even do calculations in Wor•Perlect.
I w i 11 set up
the following table so that column 11 will he multiplied by
column 13 and give. us the total in column 14:

Quan

5
Z8

17
43

Description
Tables
Chairs
Tablecloths
Dinner Hapk ins

After calculation:
Qu&n

5
28
17
43

Cthe

Description
Tables
Chairs
Tablecloths
Dinner Hapkins

Price

Total

245. 88
58.88
12.58
2. 95

and t are functions and w i I I not print)
Price

Total

245. 88
58.88
12.58
2. 95

1.225. 88!
1, 888. 88!
212. 58!
126.85!
2,564.35+

loc 1 Pr 7 Ln 1 Pos

18

Photo 3: An example of tfie row and column calculations present in WordPerfect.
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printer. If your particular printer is not
on the list. you can easily set it up with
the included Printer.EXE program.
Printing column output is one of
WordPerf ect's strong points. You can
define from two to five columns.
spaced any way you like. If you want
even spacing. WordPerfect asks how
many spaces to put between the col
umns and then calculates each col
umn's right and left margin. You can
also break columns up on a page.
such as when you want a headline
and then text in columns. as in galley
sheets.
Finally, WordPerfect supports true
proportional spacing under program
control. It uses WordPerfect's auto
matic incremental spacing com
mands. which you define when you
set up your printer. If your printer sup
ports super- and subscripts. Word
Perfect can use that capability for
footnotes and mathematical formulas.
MATH, MACROS, AND MERGE

WordPerfect boasts some of the most
extensive math capabilities of any
word-processing program I know. It
has the normal arithmetic functions
(addition. subtraction. multiplication.
and division) and more. While it is not
a spreadsheet in the sense that you
know electronic spreadsheets. you
can perform the common arithmetic
operations between columns (and
rows) and display the result in a dif
ferent column (or row) as shown in
photo 3.
You can use math functions almost
anywhere in your document. A math
section can extend over page bound
aries to column 2 50 and can contain
both numbers and text. This makes
putting together a professional
looking balance sheet or financial
report easy. As a matter of fact.
Satellite Software International claims
to use the math functions included in
WordPerfect to store its own monthly
accounts.
Often in word processing you need
to do the same thing over and over
again. WordPerfect can be taught to
remember a series of keystrokes. file
them. and retrieve them as needed.
(continued)

Gould... Innovation and Quality in Hard Copy Color Graphics

You need a plotter
thatS compatible wHh
your hardWare, software
and, especially, you.
More and more companies are discovering that color
graphics help them communicate faster and more
persuasively.

we've got a plotter to suit your needs and your budget.
Plus, we've got a unique automatic chart advance
option for volume graphics applications.

When you make this discovery, you'll want a Color
writer™ pen plotter from Gould. Because Colorwriters
are easy to use, and can meet all of your business
and technical graphic needs. They'll work with vir
tually any computer and the most popular software
packages available.

When you buy a Gould Colorwriter plotter you're
getting 45 years of proven experience in hard copy
graphics technology. That's why you also get one of
the best warranties in the business.

Whether you want simple bar charts or complicated
CAD/CAM drawings in 81/2" x 11 " or 11 " x 17" formats,

For more information and the name of the Colorwriter
dealer nearest you, call toll free 800-447-4700,
operator99. Or write Gould Inc., Recording Systems
Division, 3631 Perkins Ave., Cleveland, Ohio 44114.

Gould
Colorwriter.

The compatible
plotters.
•} GOULO
Circle 408 on inquiry card.
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REVIEW: WORDPERFECT

For example. I have defined a macro
called "envelope." When I write a
business letter using the normal busi
ness form of address at the top. the
macro almost automatically writes
that address on an envelope for me.
You can chain macros under Word
Perfect. This may occur conditionally
depending on the success or failure
of a search operation. It may also oc
cur repetitively. as when you search
for a phrase and each time the phrase
occurs you want to perform one ac
Circle 272 on inquiry card.

tion. and when the search fails. you
want to perform another.
One of the most work-intensive
functions of a word processor is
writing a form letter. Putting the
names and addresses in correct order
and repeating a name or part of an
address within the body of the letter
is difficult with some word processors.
but not with WordPerfect. The pro
gram treats each line of the address
name. street. city. zip code-as a field.
A complete name and address is

treated as a record. and you can
repeat any field in the record within
the body of your letter as often as you
wish. personalizing it with the ad
dressee's name or city. for example.
WordPerfect handles the merge in
the following way. First. you create the
file (name and address records) and
save it then you enter your form let
ter. When it is finished. you initiate the
merge (Shift-F9) and WordPerfect ex
ecutes it. When the merge is com
(continued)

0
0

offoc'hromesndcolor gfaphlcs mode~
saves system's power
Easily upgradable to 64K for additional function
High resolution color graphics and interlace
Monochrome graphics and interlace
One year warranty
Priced competitively at $299.00

M Is a Trademark of International Business Machin

'®

INTELLIGENT
DATA SYSTEM INC.
Circle 196 on inquiry card.

1

14932 Gwenchris Ct.
Paramount, CA 90723

800•325•2455
(213) 633-5504
TLX: 509098

REVIEW: WORDPERFECT

plete. you can print the letter.
You can use this same file of names
and addresses to print out mailing
labels-either one-up (a single strip of
labels. one label across) or several
across on a sheet of labels (using
WordPerfect's column printing capa
bilities).
SPELLING DICTIONARY

WordPerfect's spelling dictionary
comes bundled with the program and
is almost integral to it. but it is only
30.000 words long with room for an
additional 10.000 user-installed
words. It also suffers somewhat from
its implementation.
The dictionary lets you check the
spelling of the current word. all the
words on the current page. all the
words in the current document. or a
specific word or template you supply.
(lemplate refers to a prefix. followed
by a dash. that retrieves all words

~

t.c3
'97'J'L'ii'
"i,'. . .~I~~..,,
! ,I(-.;/
\

0

.'

I\;..

..,~~

f"'ttt!'

~

N
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PRINTERS

H~~~~OT.HER
HR-35 .
C. ITOH

.

. ::::
. . . $875

A1-20 . . . . • , . •. - . - . $459
8510SP .. ........... .. .. _$435
8510SCP . . •. , ....•.•. ... - . $509
8510BPI. ........ - - . . . $335
8510 Prowr~ er .
. $315
F-10 porollel or Serial

. $909

55CPS Parallel or Seria l
$1189
COMREX
CR-II Parallel.
. . .. $339
CR-II Keyboard . __
$129
CR-Ill .. _._
......... Save
DATASOUTH
__ $1149
DS-180 .
DS-220 .
- . . $1469
DIABLO
620 ........ ..... .... . . . . $694
630 API . . . .
__ $1499
630ECS . . . .
. .. . . .. $1669
630 EC5/IBM .
. .. .. $1669
Series 36 .. .
_$1139
EPSON All PrinterModels. . . . $ave
INFORUNNER Rit.;mon __ . $249
JUKI 6100 . __
..... Save
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up area until you have viewed three
and a half more screens. It doesn't
take that long to get through the
screens. and the words are alphabet
ized and easy to find. but it is still an
unnecessary annoyance.

beginning with those letters.) If the
program finds an error. it is not im
mediately corrected. Rather. the pro
gram asks if you would like to look up
the word in a list of suggested spell
ings or correct it yourself now. While
this method more or less forces you
to learn the correct spelling of the
words you use most often. it would be
more efficient to have the program of
fer you a list of words from which you
could select the one you want.
As you check the spelling of words
in a document and the dictionary
comes to one it does not know. you
have the options of continuing. up
dating the word into the dictionary,
correcting the word or looking it up.
This brings me to another problem.
If you need to look up the word "dis
armed;· for example. it appears in the
first dictionary lookup screen for
words starting with "dis:· However.
you cannot exit the dictionary lookc

SUMMARY

I have been using WordPerfect and its
updates almost every day since I
bought version 2. 3 in the spring of
1983. and I have found it to be a
capable. easy-to-use word processor.
Like all software packages. however.
it has both good points and bad
points.
On the plus side. because it has
been scaled down (rather than up) to
the 16-bit microcomputer. Word
Perfect can fully use the capabilities
of the IBM PC. Also. its use of virtual
memory lets your document be as
large as your memory with all parts
(continued)

FREE SHIPPING
WE PAY THE SHIPPING ON THESE SELECTED PRODUCTS
EPSON

OKIDATA

5rARMICRONICS

2015 Printer

letter Pro 20 Printer

:x~~OO Printer ~:~:nter
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NEC
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ELEPHANT
5V. SS/DD (Qty 100) .

All CamputerMode ls

WYSE

~:~;:~

I

COMPUTERS

HAYES

DISK DRIVES

Free shippin~ is by UP.S. sround only

.. $ave

TELEVIDEO

All Terminal Mode ls .

STAR MICRONICS

MD-I Diskettes

DISKETTES
... $469
... $469

All Terminal Mode ls ..

SILVER REED
All Printer Mode ls . .

TnEVIDEO

:~:~~I Drive Portable Computer

19" RGB Monitor
25" RGB Monitor

PRINTERS

m~

W'fSE

~~~ 11g: 11~:~::::; ~~T;;inal
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'Small quantity price

human ·
designed
systems,
inc.

Whether used in video display mode or in its high-performance graphics mode,
Human Designed Systems' GVT+'" Graphics Display Terminal offers more user
friendliness, more design features. and more advanced functionality to optimize
productivity - and encourage creativity - for the terminal operator, interactive
user, and applications developer than any other terminal available today.
Atlanta- (404)391·9763: Boston- (617)449-6"'46 : 0:licago-(312)82~2960; Dallas-(214)437-1888 ; Delawme-Infocon: (302)239-2942;Denver

Circle 181 on inquiry card.
GVT+ IS a trademark of
Human Designed Systems. Inc

(303) 469-1 953: beb:oll - (313) 411-:wn: Bawail - Gray Associates: (808) 261-3751; Houston - (713) 952-1403; LosAngeles-(213)410.9454;Nortbem
New Jersey - Infocon: (201) 624·1372; NewYorkCU Area- Infocon:(:.212) 689-8833; New York Stale -Naco Elecb:onics:Rochester: (716) 223-4490;
Syracuse: (315) 699-2651; San Francisco - ( 415) 692-4184; Washln
. aton. DC - Intemal!onalSystems Marketing: ( 301) 279-5775: Argentina - !non SA:
I ) 774-9369; Australia - Computer Qcnil Ply. Lid: (02) 2d 3385; Belgium - BELCOMP: 091-31.52.22; Canada: - CAIL S stems: Toronto:
16) 362·1063: Denmark - ADCOM Data Aps: 1-19 44 66; Finland- Vallamatic Oy: 0-742O11 ; France - Walton: (l) 226.06.90; Japan - Ampere:
(36S) 0825; Portugal - Soc. Com. Crocker. Dellalorce Co. Lid: 1-6801 41 ;Singapore - DTS Singapore: 33-86-566; SOu lhAbica - Psi tec(Pti.) Lid:
(l l) 836-9 181: SWitzerland - Milek ag: 01/461 22 52: United ][1ngodom - Sharu1ell Systems Ltd: 2407-2027: Venezuela -H.Blohm SA: 2 54 i.ll.22: Wes11
G.ermany -COMXO Computersystemges, mbH: 221-48 30 51. INTDNATIONAL DIS!mBUTORSHIP INQIJIRIES INVITED.

~

REVIEW: WORDPERFECT

of it accessible to the program at any
time without action on your part. The
"what you see is what you get" ap
proach lets you see bold. underlining.
centering. and margins on the screen
as they will appear in the printed
copy. You can select your own screen
colors. both background and text.
And if you don't like the ones you
chose yesterday. you can change
them today. Finally. you can use Word
Perfect both as a word processor and
as a program text editor because of
its ability to save documents as
straight ASCII text files. This saves you
both money and the time. effort. and
confusion involved in switching back
and forth between editors.
On the minus side. the character
attribute bit for underlining is manip
ulated differently for monochrome
and color monitors (this might not be
a problem. depending on your appli
cation) The tab stops are established
relative to a zero screen position. so
if you change your left margin. your
tabs all change with respect to that
margin. Setting tabs in WordPerfect is
a chore because you must stop what
you are doing. figure out where you
want a tab. and then set it. Also. the
from Washington, our nation and
spelling
dictionary is onl y 30.000
the world. You also get current
words
long
with room for an addi
schedules and rates from the Official
tional I 0.000 user-defined words. If it
Airline Guide'; Comp-U-Store, a
does find an error. WordPerfect asks
convenient shop-at-home service;
Cineman Movie Reviews; sports
if you want to look up the word in a
highlights, weather reports and MCI
list of suggested spellings or correct
Mail-the new electronic mail ser
it yourself. rather than correcting the
vice that lets you send letters to
word automatically. And. no matter
anyone, anywhere, even if he or she
where you find the correct spelling for
doesn't own a terminal.
Overall, you'll find a wide variety your word. you must continue to
peruse any additional screens con
of high-quality data bases accessible
taining words that meet your search
quickly and easily with most per
sonal computers.
criteria. !Editor's note: Satellite Software

Complacency or curiosity?
Move your children away from the
passive nature of TV and turn them
on to the excitement and fun of in
teractive learninJ with Dow Jones
News/Retrieval.
You probably thought Dow Jones
News/Retrieval only provided busi
ness and financial information.
Wrong. We've got something of
value for the whole family.
With our 20-volume, 30,000 ar
ticle Academic American Encyclo
pedia, Dow Jones News/Retrieval
will pique your children's curiosity
about the world and help them de·
velop new skills. The information
they need for school is easy to ac
cess, always up-to-date, always
ready. And kids love to use it!
There are timely news reports

To get your children involved,
excited and turned on to the fun of
learning, turn them on to Dow Jones
News/Retrieval.

~N;= vv~;1R?~J?~~~Wl®
Copyright © 1984 Dow Jones & Company, Inc. All Rights Rese1ved.
Dow J ones New.s/Hetrieval® is a regist ered trademark of Dow Jones & Comµany, [nc.

FOR FULL DETAILS, CALL 800·345·8500, EXT. 5

International has scheduled version 4.0 of
WordPerfect for release about the time of
publication of this article. It might solve
some of the problems mentioned b!:i the
author.I
All in all. I am extremely impressed
with WordPerfect. Its powerful capa
bilities far outweigh the problems
mentioned. As I said at the beginning
of this article. you should choose the
word processor that includes the fea
tures you find most convenient. My
choice is WordPerfect. •

Alaska, Hawaii and foreign, call 1-215-789-7008, Ext. 5
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Here are a couple of fine, upstanding Citizens
who'll give you
service and value .
--;-~"'l!llllllm·
· _ _ 1 above and beyond
~----~
f7'•_11!!:
~
•· • the call of duty for
1 c:D1 1•
many years to come. Citizen™
dot matrix printers, precision-engineered by the people
who have become a wristhold word in fine,
precision-engineered watches.
The Citizens are very sleek, very quiet,
and reliable as the day is long.
They're also exceptionally easy
to use, thanks to a unique new push-feed
paper loading system. What's more, the
Citizens are very versatile. They're both
IBM~ and Epson~compatible. Can print
graphics. And give you the flexibility of
changing your output speed from a throughput-minded
160 cps to 40 cps correspondence-quality-at the Hick of
a switch.
The Citizens. Precision-engineered printers at a price
precision-engineered to put a smile on your face.
Stop by one of our dealers today and watch what
the Citizens can do for you. -===.
..
..
For more information, _
• \I call 1-800-556-1234,
Ext. 34. "":=""_
··· ~
I In California, 1-800-441-2345, Ext. 34. Or write
I Citizen America Corporation, 24 25 Colorado
--a
Avenue, Santa Monica, CA 90404.
1· 

-

--

CITIZEN

\

© 1984 Citizen America Corporation. Citizen is a trademar k a f Citizen America Corporat ion. lBM 1s a registered trademark of Inte rnati onal
Business Machines Corporation. Epson 1s a rcg1Stlicd trademark of t.pson Co1poracion.
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The Pascal-2
system is available
on Digital's VAX,
MicroVAX;
PDP-11/RSX,
RSTS, RT-11,
UNIX, TSX-Plus;
and Professional
Computer running
PIOS,RT-11 .

We put a lot of ourselves into Pascal-2. Pascal-2 is the only language
"'\ l J\ V
compiler that provides a uniform development
Put US to Work 0 0 Vi0llr
J
V rtA. environment across the full line of Digital systems
Everything we know about software developmenc
is built into Pascal-2. We created a straight-for
ward, robust compiler with rugged predictability
that has already become a legend. Pascal-2 has
proven its performance and its reliability in more
than 2,000 installations in 36 countries.
n
Av- Now Pascal-2
Oll 1"'\.A. can give you that
same performance on the Digital Equipment Cor
poration's VAX, the premier software develop
ment computer system.
Pascal-2 provides the strength and flexibility
essential for real utility in scientific, engineering,
business, and industrial applications.
Using the advanced capabilities of this opti
mizing compiler, your development cycle will be
shorter and your applications more efficient.

rascal-2

V:'

Dii:ital, PDP, VAX. VMS, RffS, RT-I I, RSX, Professional 350
and /'l<JSare trademarks of Digital Equipment Corporatiw1. UNIX
is a trademark ofAT&T Bell Laboratories, TSX-Plus is a trademark
ofS & H Co111p11ti11g, file. Pascal-2 is a trademark ofOregcm
Software.
Circle 295 on inquiry card.

from the Professional 350 to the VAX. All versions
of the compiler provide identical language features,
with the same interface for the operating system
and hardware, and the same
set of language extensions.
, 0
As a result, your application can be moved easily
from one environment to another.
The Pascal-2 System Development Package for
the Digital VAX and MicroVAX includes an
optimizing Pascal compiler; an interactive, sourcelevel Debugger; a Profi ler that pinpoints execution
bottlenecks; and other utilities to aid program
development.
If you would like
to put Pascal-2 to
I ~
work on your
YAX, call us at
1-800-874-8501.
I 1
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riegon
0
s0 ftWar,e
6915 S.W. Macadam Avenue
Portland, Oregon 97219

SEE US AT DEXPO/WEST, BOOTH #2836
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The Epson LQ.-1500
A doubleduty
dot-matrix
printer
BY KEN SHELDON

at-matrix printers are fast and in
expensive and produce output
that can literally be a pain to read.
Daisy-wheel printers are easy on the eyes
but hard on the pocketbook. and they usu
ally don't print much faster than you do.
Enter the Epson L0-1500-a dot-matrix
printer that attempts to provide the.best of
all possible worlds: speed. legibility. and
affordability.
The L0-1500 has three print modes: a .
high-speed draft mode. a lower-speed
"letter-quality" mode. and a high-resolution
graphics mode. The unit also features pro
portional spacing. a variety of type styles.
international character sets. a 2K-byte buf
fer. and the capacity to print user-defined
character sets. The cost is $1 395.

D

FIRST LooK

Ken Sfteldon is a tecftnical editor for
BYTE. He can be contacted at
POB 372 . Hancock. NH 0 3449.

The L0-1500 is a well-designed product.
similar in looks to the earlier Epson MX-100
and FX-100 printers. This 31-pound machine
is not one that you will want to move a lot.
Like Epson's MX and FX series printers. the
L0-1500's controls are on the top right. next
to the paper-feed knob. The on/off switch.
however. has been moved from the right
rear (as on the MX-80) to the left rear. which
is somewhat less convenient.
Setup of the L0-1500 is very easy, thanks
to a well-designed manual that guides you
step by step through the process. with clear
illustrations accompanying each procedure.
Even the trickier tasks usually performed by
the dealer, such as installing the optional
tractor-feed unit or the parallel. serial. or
IEEE-488 interface board. should take no
more than a few minutes with the help of
the manual.
On the back of the unit are the interface.
power connection. and two sets of DIP
(dual-inline package) switches that allow you
to initiate and disable the buffer. automatic
line feed. and alarm bell. and to control
print modes and character sets. All of these
tasks can be controlled from your com
puter. which is good. since the sheet guide

makes the DIP switches a little hard to
reach.
PRINTING
The LO-l 500's major selling point is its
variable print modes. For routine work there
is a draft mode. which is fast and produces
the usual "dotty" looking output. The letter
quality mode provides easier-to-read type by
utilizing all 24 of the pins in the L0-1500's
print head. I must admit that I was annoyed
with Epson for calling the higher-quality
mode "letter-quality·:....a term that has come
to be associated with daisy-wheel printers.
which the L0-1500 is not "Near letter
quality" or "virtual letter-quality" would be
more accurate.
Nomenclature aside. the L0-1500 pro
duces a nice. dark. moderately smooth
typeface. It isn't daisy-wheel quality. but it
is better than the "emphasized" or "en
hanced" modes of this and other printers.
and infinitely better than usual dot-matrix
printouts.
According to the manual. the L0-1500
provides 224 different printing styles
which sounds pretty good. until you realize
that the styles are all varieties of pica and
elite in italic. compressed. emphasized.
double-strike. enlarged. and underlined
modes (see figure I). I suppose it is nice to
have all those options. but the differences
between some of them (such as "elite em
phasized expanded" and "elite double
strike expanded") are negligibie. Also. some
of the styles get pretty silly. such as "elite
condensed emphasized double-strike"
(which is barely legible) and several varieties
of "compressed expanded" type.
GRAPHICS

The L0-1500 was designed to be compat
ible with Epson's FX line of printers. I used
it to print single-. double-. triple-. and quad
ruple-density graphs using the FX-80 printer
driver in Lotus 1-2-3 with no trouble (see
figure 2). I was also able to produce graphs
(continued)
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AiT A GLANCE
Name
Epson LQ-1500

Manufacturer
Epson America Inc.
3415 Kashiwa St.
Torrance, CA 90505
(213) 539-9140

Physical Dimensions
24 by 14 by 5 inches,
31 pounds

Features
Draft (9- by 17-dot characters
at 116 cps), letter-quality (15
by 17-dot characters at 52
cps), and graphics modes
(240 dots per inch horizontally
by 180 dots per inch
vertically); 2K-byte buffer;
friction paper feed; parallel,
serial, or IEEE-488 interface;
compatible with FX-80 printer;
will accept 128 user-designed
characters

PRINT SPEED (CHARACTERS/SEC)
0

12

24

36

48

PRINT SPEED (CHARACTERS/SEC)
60

0

so

25

75

100

125

Options
Tractor feed ($55)

L0-1500 Programmer's
Manual ($17.50)

QUALITY MODE
LIST PRICE ( $ 100)
0
6
12

18

DRAFT MODE

24

30

Documentation
L0-1500 user's manual, spiral
bound, 97 pages;
quick-reference card
-

EPSON LO -1500

Price
$1395

hi\::~:jl TI MODEL 855

~

TOSHIBA

Pl340

This is the Epson LQ-1500, letter-quality
fh1s is the Epson LQ-1500, dot-matrix mode_

This is the Toshiba P1340 in high-quality
··j

:::;

t::hG> To:::;h··i

b.~j

A comparison of the Epson LQ-1500 printer
with the Texas Instruments Omni 800/Model
855 and the Toshiba P1340. All three are high
density dot-matrix printers. Print samples are
given for both the quality and draft modes. The
Tl Model 855 sample was obtained by using
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P1 34 0

-j

n

h ··j q h ···· :::~ !-)QC•c.\

lliC.)

the Courier WP print module. A printing pitch
of 10 characters per inch was used for each
test. In the print-speed tests, each printer was
programmed to print 50 lines of 80 As each.
The prices shown include a tractor-feed
mechanism.

EPSON L0-1500

Pica regular
Pica emphasized
Pica double-strike
Pica italic
Pica underlined
Pica. expanded

Elite regular
Elite emphasized
Elite double-strike
Elite italic
f:_li te under::J_ined
E l i t e expanded

Figure I : Tfie Epson LO- I 500 of{ers pica and elite type in a variety of styles.
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Figure 2: Quadruple-density grapfi printed by tfie L0-1500 using tfie Epson FX-80 printer driver on Lotus 1-2-3.
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Circle 15 8 on inquiry card.

EPSON

LO~I

500

i:i- ·~==~·~
C:Cif~F-EJ'.~

f1 1f'.:iC:i-~

I i··.JE: :3

·-:r·-:1 a..·
.::...r:..··:i
T\'F'E~·.iF.: I TER:3

r-----··1
J

13\

COl'lPUTEPS

Figure 3: A pie chart generated by pfs:Graph and printed on the LO- I 500.
by using the Epson printer driver in
pfs:Graph (figure 3).
DOCUMENTATION

One of the best things about the
L0-1500 is its small. spiral-bound
user's manual. The manual is short.
clear. and includes a good index and
a quick-reference card. Sections on
control codes. commands. changing
print styles. and so on. are also in
cluded. And if you want to design
your own character sets or write
special software for the L0-1500.
you'll have to get the 1..0-1500 Program
mer's Manual ($17.50). which should be
available by now.
Unfortunately, there are a few
mistakes in the user's manual. such as
confusing pica with elite on a couple
of the print-style charts. and using the
words "condensed" and "enlarged"
on the quick-reference card and "com
pressed" and "expanded" in the text.
These are the exceptions. however.
and overall the manual deserves high
marks.

Epson claims that the L0-1500 will
print 200 characters per second (cps)
in draft mode and 67 cps in !etter
quality mode. If you have any ex
perience with real-life printing. you
know that this is wishful thinking. In
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one of BYTE's standard benchmark
tests for dot-matrix printers (printing
the letter A 80 times in 50 rows). the
L0-1500 operated at 115.6 cps in draft
mode and 52 cps in letter-quality
mode-not bad. since the letter
quality mode is faster than some
printers' draft modes and much faster
than most daisy-whee! printers (see
"The Art of Benchmarking Printers:·
. by Sergio Mello-Grand. February
BYTE. page 193). But it is just as noisy
as other dot-matrix printers.
Another operational feature is the 2K
byte buffer. which is enough to store
al! the information from one screen. For
certain kinds of short. repetitive print
ing that require input from the
keyboard. this can save time. but you
usually won't notice the difference.
CONCLUSION

At $1395. the Epson L0-1500 is more
expensive than most dot-matrix
printers. but it provides features that
the others don't have. And although
there are printers that do double-duty
printing for less money. they don't
have the Epson name.
For a printer as versatile and easy
to use as the L0-1500. the price is not
bad. And if "virtual letter-quality"
type is acceptable for your needs.
then the Epson L0-1500 may be the
printer for you. •

AND NOW THE GAME BEGINS

,

INTRODUCING THE AT&T

PERSONAL COMPUTER.
The personal computer game is ready for
business-and now it's your move. Tu win
the game your company needs a fast,
flexible, reliable personal computer that
enables you to call t ·he shots.
Go dfrectly to the new AT&T
Personal Computer.
The AT&T Personal Computer is more
than just a superior piece of hanlw<ffe.
Behind it is a commitment to a better way
of managing information and communi
cations. One that can pay off handsomely
in increased productivity and profits.
Because our AT&T PC is designed to
be flexible enough to meet all your busi
ness needs-today and in the future.
Whether you use it as a stand-alone
workstation or as a team player in a fully
integrated system, you'll find our PC a
high-performance machine. And a hard
working addition to your office.
Its fast processing and high-resolution
graphics will help make any computer
task a computing pleasure. In addition,
you can expect more standard features.
More expansion slots. More options for
future growth.

OFF-THE-SHELF SOFTWARE
DOES THE JOB
Driven by the MS-DOS* operating
system, the AT&T PC runs the most pop
ular off-the-shelf software for a wide range

of business applications. Financial analysis.
Forecasting. Budgeting. Word processing.
Inventory. The AT&T PC does it all.
And its flexibility means that when it's
time to expand, our PC will actually make
your computer growing pains painless.
With our unique PC Interface it can be
linked to the more sophisticated, higher
capacity world of the UNIX** System V
Operating System-the AT&T Computer
"brain" that is emerging as the operating
system standard for multi-user, multi
tasking machines.

THE AT&T TRADITION CONTINUES
Some things about our PC cannot be
measured in bits and bytes, but are of
immeasurable value.
For instance, the unmatched service
and support of AT&T. The built-in relia
bility~and outstanding quality-of our
products. The century-long tradition of
technological innovation and personal
attention to detail.
Think about it. Then make your inove
to the AT&T Personal Computer, from
AT&T Information Systems.
Tu get in on the game, call your AT&T
Account Executive, visit an Authorized
AT&T PC Dealer. or call 1 800 247-1212.

AT&T INFORMATION SYSTEMS.
WHEN YOU'VE GOT TO BE RIGHT.

,

, "'
, "

f

'"

Say hello to the Datasouth Personal Printer- an office-quality dot matrix printer
that makes itself right at home next to your personal computer.
Technically speaking. the Personal Printer is "Epson compatible:· But it's better than
the competing Epson because it also does near-letter-gua lity printing.
Personally speaking. the Personal Printer is "checkbook compatible:· So you don't
have to sacrifice the money you need to get the printer you want. And it comes in two
models-one with a 10-inch and one with a 17-inch carriage.
Make a personal visit to your local computer store.
and bring home legendary Datasouth performance
for an affordably personal price. The Personal
Printer. Only from Datasouth.

Find Datasouth Printers At
Participating~® Stores

And Other Fine Dealers.
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Datasouth Computer Corporation
Box 240947 ·Charlotte, NC 28224
704/523-8500 ·Telex 6843018 DASOU UW
Circle I I 3 on inquiry card.

CALL TOLL FREE:

1-800-222-4528

R·E·V·I·E·W F· E·E· D·B·A·C· K

SPEECH AND VOICE SYNTHESIS

........................... ........... .
·•

I found Tom Clune·s "Speech and Voice
Synthesis" text box for the "Five Voice
Synthesizers" article (September. page
337) to be a concise account of the prob
lems of voice synthesis from the com
puter's point of view. but a linguist he ain't.
In fact. the first three paragraphs were
quite painful to read.
Voiced sounds (those in which we use
our vocal cords. like vowels and m. n. b.
r. etc) and voiceless sounds (those for
which we do not use our vocal chords. like
s. sh. f. h. etc) both have amplitude peaks
and a frequency range and thus identifi
able formants. If they didn't. our ears
could not distinguish the differences be
tween them. Thus. the voiced/voiceless
distinction is one of degree only.
The concept of allophone is a central
concern in speech synthesis Simply de
fined. allophones are different realizations
of the same basic sound. For example. the
"p" sound in "pat" is measurably different
than the "p" sound in "hypnosis".
A phoneme. in general terms. is a mini
mal unit of sound that cannot be changed
past the allophone limit without changing
the meaning of the word. If we changed
the "p" to "f'. "pat" would be "fat". The
differences in "p" and "f" are too great
for them to be allophones; they are dif
ferent phonemes.
As an aside. the "oy" in "foil" is not an
allophone. it is a diphthong. A diphthong
is two vowels that. when taken together.
can serve as the nucleus of a syllable and
can receive stress as a unit.
Now the interesting part: The occur
rence of allophones is determined by the
environment in which the basic sound oc
curs. In other words. it is predictable that
the "p" in "pat" will have a puff of air after
it. as all "p"s do when they are followed
by a vowel. Because allophones are pre
dictable. they are programmable. The stiff
ness and artificiality of today·s voice syn
thesizers is due in large part to the lack
of allophonic variation in the phonemes.
as well as other word- and sentence-level
stress and intonation phenomena that are
largely predictable by linguists.
Speech synthesizers and voice-recogni
tion programs will not approach "natural

ness" until the predicted changes in the
speech stream are indeed programmed.
MICHAEL

R.

lHOMAS

Port Arthur; TX
Certainly if unvoiced sounds lacked for
mants there would only be one unvoiced
sound. To repeat the point I made in the
text box, the origin of the sound is, in
essence, white noise. The creation offor
mants is a function of vocal-tract
resonances, not of the original sound. An
analogy may help clarify this point. A
drop of water falling into a gallon jug will
seem to make a lower sound than a drop
of water falling into a dropper bottle. The
difference is in the resonance of the con
tainer. not the sound the drop makes.
However. it is true that the voiced/voice
less distinction is not absolute. The "zh"
sound in "azure," for example, straddles
the voiced/unvoiced boundary. The linear
predictive coding (LPCJ model treats the
boundary as absolute, which is one of the
simplifications involved in the model.
Second, I did not call the "oi" sound
an allophone, but a phoneme. This is in
agreement with the standard linguistic
classification schemes, e.g.. Fries-Pike and
Trager-Smith. Diphthongs are one type
of phoneme.
-Tom Clune
Technical Editor

FOUR

Locos

In his review of "Four Logos for the IBM
PC" (August. page 287). Mr. Bridger
overlooked the fact that in the Dr. Logo
editor. one can continue a statement over
several lines by indenting subsequent
lines. Thus. if condition [action1) (action2)
can also be expressed
if condition
[action1)
[action2)
Formatting can make Logo procedures
much more readable. TLC Logo. from The
LISP Company. also allows formatting.
He also pointed out that Dr. Logo's
primitives are case-sensitive. The same is
true for IBM Logo. The difference is that
Dr. logo's primitives are lowercase. while
IBM Logo's primitives are uppercase.

There are some typos in listing 2. The
reader should insert > . >. >. = . and =
at appropriate places in the five IF state
ments.
Mr. Bridger is to be commended for his
useful review.
ROGER B. KIRCHNER
Northfield. MN
Sorry about the typos. One of our word
processors stopped printing the charac
ters > and = and nobody noticed in
time to fix the listing.
-Rich Malloy
Product-Review Editor
FUJITSU MICRO t6S
I feel it is necessary to clarify and update
several points made in the recent BYTE
review "The Fujitsu Micro I 6s" by Alex
Pournelle (October. page 246).
The author said the Micro I 6s doesn't
come with BASIC: in addition. I was mis
quoted as saying: "the business market
place doesn't need or want BASIC' The
fact is. application programs and program
ming tools are essential to the business
marketplace and Fujitsu has a wide range
of business software and programming
languages currently available. including
CBASIC. which have been available since
May 1984. Fujitsu's target market for the
Micro I 6s is primarily the business pro
fessional and its focus is to provide
business solutions and productivity tools
for its users.
Fujitsu offers multiple operating systems.
CP/M-86. MS-DOS. and. most recently.
single or multiuser Concurrent CP/M-86.
The software offerings include Super
Calc3. WordStar. MailMerge. SpellStar. DR
Graph. a variety of languages and main
frame communications packages includ
ing ACCULINK. Micro SNA/3270. and
BIS-3780. all available in MS-DOS format.
In addition. more than 2 50 business
software packages are available that have
been tested by Fujitsu for performance on
the Micro I 6s family of personal business
computers.
Referring to Fujitsu's documentation. Mr.
Poumelle stated that. in some cases. it was
lean or inadequate. Fujitsu has recently
(continued)
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undertaken the task of improving and en
hancing its documentation.
Other than the minor points clarified
above. we are pleased with the fair and
favorable review given our product.

Listing I: A

long integer benchmark in

C

tfiat finds a factor of a number.

C LAUDIA N ATALIA

Marketing Communica tions Manager
Fujitsu Microelectronics Inc.
Santa Clara. CA

LISP FOR THE I BM PC
The software review "LISP for the IBM Per
sonal Computer" by Jordan Bortz and
John Diamant (July. page 281) contained
the kind of high-quality writing that
originally prompted my subscription to
BYTE. I would like to congratulate these
authors on a very understandable over
view of the LISP language and a well
considered critique/comparison of
muLISP-83 and IOLISP. I would like to see
more articles on artificial-intelligence ap
plications in the future.
My only criticism of the article is of
figure I on page 286 that depicts a list
visualized as a tree. Although I was
amused by its content ((JOHN AND JOR
DAN) HACK (C AND LISP)). I believe it
to be an incorrect representaton of the list
as shown in listing I on page 282 . which
is (JOHN (AND JORDAN) HACK LISP).
"C AND" is not present in the original
listing. Furthermcire. the tree depicts three
objects: the list (JOHN AND JORDAN):
the atom HACK: and the atom LISP . The
listing actually contains four objects: the
atom JOHN. the list (AND JORDAN). the
atom HACK. and the atom LISP.
The concepts of atoms and lists are the
basis of LISP Unresolved confusion at this
point could turn off someone's interest
rather quickly. This criticism aside. I
thoroughly enjoyed the review.
LAWRENCE ROUTHENSTEIN

Manayunk. PA

/*
* * factor.c- a long integer benchmark in C
*I
#include
"stdio.h"

#define BIGNMBR 1394761
*I

/* number to be factored

long p = BIGNMBR;
long x, y, cnt, gcd ();
main()

{
puts(" Factoring .. ");
cnt = O;

x

= y = 3;

while (gcd(y - x, p) < 2)

{
cnt+ +;
x = (x•x + 2) % p;
y = (y•y + 2) % p;
y = (y•y + 2) % p;

}
printf("A factor of%ld is %ld\n " , p, gcd(y-x, p));
printf("lt took %Id iterations\ n\ n", cnt);

,.
* * gcd-greatest common divisor of a and b

*/

long gcd(a, b)
long a, b;

{
long q, r;
if (b < 0)
b = -b;
if (a< 0).
a= -a;
if (a> 0)

{
b 010 = a;
if (b = = 0)
r = O;
else
r = 1;
while (r > 0)

The theme of our April 1985 issue will
be artificial intelligence.
-Rich Ma lloy
Product-Review Editor

Eco-C COMPILER
I read lack Purdum's letter (August. page
310) He has a good point about the need
for a long integer benchmark. The follow
ing is my contribution.
Listing I is a C program to find factors
of a number. Factoring very large numbers
is not a trivial task. Public-key cryptog
raphy systems depend on that difficulty
to give them their security. The algorithm
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{
q

=

alb;

r=a-q•b;
a= b;
b = r;

}
return (a);

REVIEW FEEDBACK

in the listing is called the Pollard rho
algorithm. My program is derived from a
Pascal program that appeared in Pascal Ap
plications for Sciences by Richard E. Crandall
· llohn Wiley & Sons. 198 3).
I think this program is a good one to use
to examine the quality of the implemen
tation of long integers among various ver
sions o f C. It uses most of the operators
applicable to the long data type-addition.
subtraction. multiplication. division . and
modulus-as well as passing long integers
as function arguments and returning long

values from functions. My choice of
BIGNMBR is arbitrary. It is the square of
the prime number 1181. This value pro
duced short execution times. so I didn't
get too bored: however. it isn't short
enough to cause errors in hand timing.
which would cause significant errors in the
result.
Table I gives my results for running the
benchmark.on two popular versions of C:
Aztec Cl! and Ecosoft's Eco-C. The meth
odology used in preparing these results
was the same as for my original article: all

Table I : The results of running the benchmark in listing I with the AJ.tec and

Ecosoft compilers. The code sizes are reported in bytes The Eco-C. Z80asm
assembly and link times were obtained using an optional high-speed assembler
and linker. ·
Compiler

Comp.

Assem .

Link

Size

Execution

Aztec
Eco-C
Eco-C, Z80asm

025
108
1:08

0:2 0
0:24
0:12

0:45
0:52
0 :24

9096
7280
7280

206
1:41
1:41

2

YEAR

WARRANTY

ON

CARD

!!A!!byte
GUARANTEED
Suggested retail prit:e 51095

s945

SPECIAL
SALE PRICE

100% refundable within 30 days.

For IBM PC- & compatibles. 2
Years Warranty on disk drive and
controller card.
• Half-height drive with
controller card
• Low error rate
• Lowpower
• High performance and
reliability
• Easy installation
20 Mbyte for ' 1,495.

Circle 2 29 on inquiry card.

timing was done by hand. For compilation.
assembly. and linkage, timing was started
when the command line was entered. and
it was stopped when the system prompt
reappeared. Execution timing was started
when the program sign-on message ap
peared and stopped when the sign-off was
displayed. These benchmarks were run on
a 4-MHz Z80 system with dual 8-inch
double-sided double-density disk drives.
When completed. the program prints

A factor of 1394761 is 1181
It took 871 iterations
The Eco-C versio n reported on in the
table was compiled with the -i compi le
time option. This causes a version of the
print! functi o n that does not format real
numbers to be linked into the executable
file. When the program is compiled
without the -i o ptio n. the code size is
94 70 bytes. which is roughly comparable
to the code size produced by the Aztec
compiler. I also timed assembly and
linkage of the Eco-C program using the
(continued!

AND

DRIVE

l-v:~e:~;,::;;----1
Information on:
O 10 Mbyte Disk Drive
O 20 Mbyte Disk Drive
Linde Technology, Inc.
BB20 S. Sepulveda Blvd .• Suite 204
Los Angeles. CA 90045

TO ORDER SEND CHECK OR
MONEY ORDER TO:
Linde Technology, Inc.
8820 S. Sepulveda Blvd..
Suite 204
Los Angeles, CA 90045

ADDRESS·- - - --

-----

CITY_ _ _ _ _ STATE _ _ ZIP _ _

OR CALL TOLL FREE:
I j800j 227-2400 x974
In California caU

I j800J 227-2666 x974
Visa and Mastercard accepted.
Calffornia residents add 6'!1. sales rax.

For dealer Inquiry more
...,_Ion cal: IZ1JI 215-9484
"IBM is a registered crademark of 1n1ema1ional
Business Machines Corp.
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optional high-speed assembler and linker.
As you can see. the improvement is
significant.
DAVID C. CLARK
State College, PA

WANTED: NEWS ON HP 110
The purpose of this letter is to request any
evaluation/review information available on
the HP 110 portable computer. related ac
cessories made by Hewlett-Packard.
Thanks in advance for any independent
review information that could be made
available.
P. C. SMEDES
Tampa, FL

is. if you enter only N significant digits in
your input data. you cannot get more than
N significant digits in your answers."
Not so. For instance 1/7 = 0.142856, and
all six digits can be significant to the in
ternal computation. regardless of the ex
ternal lack of trailing zeros. A familiar ex
ample is temperature conversion from
centigrade to absolute. A temperature of
6°C = 284°K. and presto! we turned one
significant figure into three.
Worse yet. Anders Celsius would convert
the 6° into 94 °. because he had the scale
upside down. (See Webster's Unabridged
Dictionary under "centigrade:') So 1-. 2-.
or 3-figure accuracy is merely an artifact
of the way you measure a quantity.
STEVEN

A review of the HP /JO will appear in the
January issue.
-Rich Malloy
Product-Review Editor

STATISTICS
In the September Review Feedback (page
3581. Jerry M. Lefkowitz stated: 'The point

J.

RHODES

Willoughby. OH
Mr. Rhodes raises an interesting, and
sometimes confusing, point about signifi
cant digits. But the fact still stands that
the number ofsignificant digits in a result
is equal to the number ofsignificant digits
in one's data. Most people assume that
the number I is equal to /.000000 . . ..

DISK COPYING SERVICE
Fast •Reliable •Low Cost
If you produce software, Alf's disk copying service Is the quick,
convenient answer to your duplication needs. Fifty copies or thousands,
standard or copy-protected formats, Just disks or a whole package
call ALF. Consider:

opylng charges are 25¢
otectlon for IBM, Apple,
c ost.

• TOP QUALITY. We start wit ottie:t est disks available. Your choice
of 3M, Memorex, Nashua, Verb m, or other major brands- or you can
supply your own d isks. Every d k we opy Is verified bit by bit and
guaranteed 100% flawless.
• RELIABLE. ALF designs an ma nu actures copying equipment that
other copying services and sottwo e publl hers rely on every day. Our com·
plate understanding of dupllcall.~>n tee ootegy assures you of the fi nest
reproduction ovolloble- ond ha since 980.
We 're eager to meet your duplication and packacm needs. Give us a call today!

ALF
304

To a scientist. a single-digit measurement
such as I is usually assumed to represent
some indeterminable value between 0.5
and 1.5. In the same way. 7 represents
a value between 6.5 and 7.5. The result
of the division of these two measure
ments, 117. then lies somewhere between
0.517.5 and 1.5/6.5, or between 0.066
and 0.23. This rather large range is ap
proximately represented by the value 0.1.
A resultant value of 0.142856. though
mathematically correct. would suggest
undeserved precision in one's original
measurements.
-Rich Malloy
Product-Review Editor

REVIEW FEEDBACK is a new column of
readers· letters. We welcome responses
that support or challenge BYTE reviews.
Send letters to Review Feedback. BYTE
Publications. POB 372. Hancock. NH
03449. Name and address must be on
all letters.

.• .......................................
BLANK DISKS

ALF buys large quantities of top quality, bulk
packaged disks for our disk copying service.
We avoid the expense of fancy printing and
labeling-and can pass these savings on to
you! The disks listed below are 5"4'', single side
(SS) or double side (DS), double density, soft
sector. unlabeled, with hub ring. Call for infor
mation on other disks, too. ·

3M

call for details

MEMOREX

$1.46 SS
$1.80 DS

NASHUA

$1.13 SS
$1.35 DS

VERBATIM

$1.50 SS
$1.92 DS

SHIPPING &
EXTRAS, ADD:

For 50
disks:

For 100
disks:

Without sleeves

$3.50

$2.50

$7.00

$9.50

$11.50

$18 .00

With Tyvek sleeves
With Tyvek sleeves
& boxed in JO-packs

To order, call 1-800-321-4668. VISA & MasterCard welcome.
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ALF Products Inc. 1315F Nelson St. Denver, CO 80215 • Inside Colorado call 1-303-234-0871.
Circle 18 an inquiry card.

W

e think $798 is a small price to pay for
a printer that's engineered to work as
hard as a Tally.
Nobody offers more productivity for the
price. But don't take our word for it. See what
leading computer magazines like !nfoWorld
have to say:
''The frame and mechanism are obviously
meant for heavy-duty office use."
That means continuous full speed printing
for everything from correspondence and
spreadsheets to reports with graphics. And
when it comes to print quality, we couldn't
have said it better than lnte1face Age:

"The text output produced in the letter qual
ity mode is superior to all dot matrix printers
in this price class."
With word processing enhancements, easy
to-use versatility and so much to choose from
in paper handling, the Tally performance story
goes on and on. Creative Computing came
right to the point:
''In a word, remarkable. ''
The MT160 and MT180 printers. See your
Tally dealer for the most convincing quote of
all. Or call toll-free for information:
800-447-4700. In Illinois: 800-322-4400.

MANNESMANN
TALLY
Circle 2 5 on inquir y card.

C·O·M·P·U·T·I·N·G A·T
C·H·A·O·S M·A·N·O·R

Home Again
Repair Beware
LaserJet Printer
Koala Pad
Clock Boards
Discount Blues
Lilith Computer
Modula-2
Apple Modules
Software Essentials
Tl Professional
Gulf Strike
Under Ware

BY JERRY POURNELLE

Jerry Pournelle ftolds a doctorate in
psycfto/ogy and is a science-fiction
writer wfto also earns a comfortable
living writing about computers
present and future.

I

t's over. August saw: the completion of
Footfall (by Larry Niven and Jerry
Pournelle; Ballantine Del Rey Books.
June 1985); the publication of The User's
Guide to Small Computers (by Jerry Pournelle;
Baen Books. 1984. and if you don't like
these columns you'll hate it); the World
Science Fiction Convention in Anaheim
(Gordon Dickson. Guest of Honor: Jerry
Pournelle. Master of Ceremonies); and. in
early September. the BYTE Computer Show
in San Francisco. where I was a speaker. It
was mid-September before I could come up
for air.
ZORRO RISING
Zorro. our Z-100. is something between a
working machine and an experimental box.
We depend on him for a lot of our work
Zorro is the host for the wonderful Disk
Maker I that allows us to transfer files from
nearly any 5!4-inch disk format to nearly
any other. and since the Z-100 can take
8-inch disk drives without modification. we
can also transfer to and from 8-inch. as well
as 5!4-inch. disks. On the other hand. he
gets an awful lot of experimental boards.
ROMs (read-only memories). memory chips.
and other stuff installed in him.
Alex tried to install a new board and
discovered that the machine didn't work.
He'd followed all the usual safety precau
tions. but Zorro's keyboard wasn't sending
control characters-and saw only 128K
bytes of memory instead of the 192 K bytes
installed.
We were all worried. Of course. three Disk
Maker I jobs awaited. (Faster than a speed
ing modem1 More powerful than a copy of
lransporter! Able to leap from MS-DOS to
CP/M in a single bound! This is a job for Disk
Maker I')
Zorro's long been out of warranty. but as
it happens we've never had any trouble with
him at all. so we didn't know where to take
him. Naturally. this happened just before
the World Con. so we had little time to deal
with the situation. A quick call to the West

Coast Zenith distributor produced a recom
mended repair facility. and off he went.
The news was horrible: they wanted to re
place both the motherboard and the key
board at a cost of $ 500 and $ 300. respec
tively. This didn't seem reasonable. Zorro
had problems. but there hadn't been any
smoke. and there was surely no visible
damage. We retrieved him. paying $20 for
the diagnosis. Now the World Con was only
one day away.
"lake him to a Heath store:· I suggested.
"In fact. why didn't we do that in the first
place?"
"Because." Alex and Peter explained pa
tiently. "they're remodeling the one in
downtown L.A.. and the Woodland Hills
Heath place is doing double duty while that
happens. and they can't promise quick
action."
I could understand that. but $800 seemed
pretty steep. and besides. we wouldn't need
Zorro during the World Con anyway; so off
he went to the Woodland Hills Heath store.
Heath's backlog was mostly illusory. A
week later Zorro was fixed. One bad chip
and one broken wire in a cable. Total cost:
less than $ IOO. including both diagnosis
and repair. That's the first repair in more
than a year-and-a-half of intensive use. in
cluding being carried about through the
house. transported across town several
times. and a half-dozen dissections for in
stallation of new stuff. It's certainly not an
unreasonable repair bill.
The moral of the story should be plain:
the first place we went didn't really do
repairs; they merely tested boards (and
didn't do that very well. since they thought
the problem was the keyboard rather than
the keyboard cable). They had the facilities
to replace boards. but they didn't even try
to do anything else. The Heath stores were
able to get in and see what was really
wrong.
Pournelle's rule applies: If you don't know
what you're doing. deal with people who
!continued)
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do-and make sure they do know what
they're doing.
LASERS!
I first saw the Hewlett-Packard Laser
Jet printer at COMDEX in Las Vegas.
The printer is based on the Canon
cartridge-copier system. It has the
Canon sheet feeder. connects to your
system with a 9600-bps (bits per sec
ond) RS-232C serial connection. and
prints eight pages a minute. It's also
quiet.
I thirsted for one.
In mid-August I got a conference
call: Bill Godbout. president of Com
puPro. in Oakland and Steve Rose of
Capacity Inc .. a CompuPro Systems
Center in Kahului. Hawaii.
"Good news." Dr. Godbout said.
"We have the HP LaserJet working
with the CompuPro Io:· (The 10 is his
silly name for the multiuser Shirley
that has become the workhorse of
Chaos Manor.)
"Better news:· Steve said. "I can ship
you one this week. Interested?"
"Works like a bomb." Bill Godbout
said. "We want one here. but Steve's
a fan of yours and wanted to offer you
the first shot_:·
"Stop!" said I. "How much?" They
told me. I gulped. It wasn't cheap. I
went to consult the checkbook. After

all. we had just finished Footfall. the ac
ceptance payment had been autho-.
rized. and I hadn't bought any
presents for Shirley and Zeke II in
some time. "Done." says I.
It arrived just before World Con. of
course. That's all right. Bill Godbout
still doesn't have his. We unpacked it.
and Peter took almost 10 minutes get
ting it hooked up to Shirley, after
which it ran like a charm. It did listings
and printed WordStar files just fine.
and if you tell WRITE that it's a stan
dard Teletype simpleminded printer.
it does WRITE files. The only catch
you must set WRITE's sheet length to
60 lines. instead of the standard 66.
For some reason. HP set the default
that way.
Enter Barry Workman. "If you let me
have it for a week. I'll take it to Noor
Singh. and he'll do some custom soft
ware for WRITE." says Barry. "After all.
you're going to the World Con. and
up to San Francisco. and yo u'll have
it back before you return. and _ _:· He
held out a glass of Armagnac.
'!Wo glasses later. his arguments
sounded so reasonable that I let him
take the printer away. I got back last
night. They tell me I'll have my printer
back tomorrow.
Meanwhile. they've made some dis
coveries.

It underlines fine. To make it do
boldface. we'll need an alternate char
acter set. which comes in a ROM car
tridge (Actually. it tries to do bold
face. but it just prints the same letters
twice-accurately.) There also seems
to be some problem with proportion
al spacing of the kind WRITE uses (the
WordStar method of justifying line
ends works fine for either WordStar or
WRITE). The machine is said to have
a whole bunch of different type fonts.
but I have only one.
The paper-feed tray holds only
about 80 sheets of paper. meaning
that you have to reload it every 10
minutes or so.
The print-intensity control on the
side doesn't do a damn thing; Canon
insisted on putting it in. The LaserJet
doesn't use the same cartridge as the
Canon personal copiers.
But it runs like a bomb. silently
printing eight pages a minute in
veautiful black characters on any quali
ty of paper you like.
I think I'm going to be in love.

BASIC COMPATIBILITY
FOR THE Z-1 50
Mrs. Pournelle has taken over the
Z-150 and normally allows no one to
touch it. but she saw an ad for the
(continued)

PROFESSIONALS
From computer systems to support . .. Dynacomp serves Canada~

When you're ready to buy a computer, con
sider the difference professionals can make.
You want full support from your dealer, and
complete reliability from your computer. At
Dynacomp, we offer both.
Dynacomp is Canada's 1st Full Service
CompuPro System Center offering you the
most cost-effective and advanced busi
ness and scientific computers available . ..
CompuPro's System 816™family and the
multi-user CompuPro 10 PLUS'.M And we

-... - - - - -210 W. Broadway ·
. , Vancouver, B.C. V5Y 3W2
-' -: - .
_. (604) m-1m
.-. . ·
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now offer UNIX™ on CompuPro.
UniPlus™ + SYSTEM V for $1495. U.S.
list** on the CompuPro 816/PM
Our support includes giving you the most
computer for your money. Tell us what you
do, and we'll put together a complete system
that meets your needs ... right down to the
peripherals.
Our CompuPro systems include a library
of the most popular and useful software,
CompuPro's full year warranty and Xerox®

on-site service with designated systems.
Call Dynacomp for the professional
support you expect when you buy a com
puter system.
Since 1982, Full Service
CompuPro System Center. ~mpuPro ..

lo

·oynacomp serves all Canada and parts of Asia and the Pacific Rim. Call us
for details and information on our full product line including Plexus. Macrotech
andAmpro.
CompuPro Syslem 816 and CompuPro 10 PWS are trademarks of CompuPro.
Xerox is a registered 1rademark of Xerox Corp. UNIX is a tr ademark of Bell
Laboratories, Inc. UniPlusis atrademark of UniSofl Corp.
uoealer inquires welcome.

COMPUTER SYSTEMS LTD.
Circle 134 on inquiry card.

otDow ones.
Not
Not

mpuSeive.

Only
The Source is the only online network that
offers all the features you see on the computer
screens above.
Only The Source lets you trade stocks & options
online. And join computer conferences. And dis
cover what experts say about hardware and software
before you buy it.
And those are just three of the dozens of
services that make The Source America's most pow
erful information and communications network.
But The Source does more than combine fea
tures other online services don't even offer.
Only The Source has such a wide choice of
business, investment, consumer, and communica
tions services together in one package.
For one new, low price. Just $49.95.
And our reasonable online rates include teleCircle 3 50 on inquiry card.

communication charges in more than 1,200 communi
ties around the nation.
No wonder experts say "There is nothing like
The Source anywhere else in the world."
To join The Source, visit your nearest computer
dealer. Or call The Source direct at 800-336-3366 to
sign up on the spot, or for a free information kit.
Online trading provided by Spear Securities, Inc., an indepe ndent
brokerage firm. The Source is a servicemark of Source Telecomputing
Corporation, a subsidiary of The Reader's Digest Association, Inc.
The Source services are o ffered in participation with Control Data
Corporation. © Source T e lecomputing Corporatio n, 1984
1616 Anderson Road, McLean, VA 22102

The SO\Iire__

TI1e ma;t }X)werful resoun:e any personal computercan have.
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".. .C86 was the on~y compiler we tested that
ran every benchmark we tti) ed and gave the
expected results. . . Computer I ova~ions
es6 was the compiler that our staff
programmers used lboth before and six
months after we conducted tl1e tests:'
J. Houston, BYTE MAGAZINE - !February 1984
• FULL LIBRARY WI TH SOURCE 
& ~ource librarle with fu ll source code

•FAST EXECUTION·

uf youf progr ms.
•FULL & 'STA OARD
£MPL£MENTATION OF C •
inc')udes ~II the features described by
K & R. It works with lhc stan~fard
MSDOS Li nker and Ass!'mblcr; many
prtlgramS writlen ui;iaer UNIX can •
uften be complied vllh np changes.

'8087 lN-UN E 
hi~hly optimized cod!'

provide~

8087
a · pessible.

pe orm,rnce about as fa
•POWERFUL f'TlONS •
include 0052 and 005:1, supj:lOrt i!Od

Int [fil~6; graphics interface ca pabil ~t y;
object code; .1nd Ii bra ria n.

lh!l '1arge,. and "s~ali" lnodel., ~oil
ware an~ 8087 noatlng point, 1:)052
and OOSA LL.

•FULL ~ NG E O F SUPPORT
PRODUCTS FROM COMPU11E R
I N OVATIONS 
including H.llo Graphics, Phact File

Management. Panel Scrwn

M~nagc:-

me l , C Httlper Utilities ;Jnd our
ne-ve t • lo llBase de,•e npme t
tOQI.

•HJCH

~LlA ~lUliY 

tinie proven through thousan

US~ l'S.

§

11!

'DrRECT T ECH NlQAL
SUPPORT 
frqm 9 a .m . let & p.rn .

Join The Profe siOnill Prognmmers Who gm• C86'' Is The C Comp iler Of Choke
For f'ur1hor

ln fO rm~li o n

Or Tu Orde r Coll!

800-92~-0169
Technic.al Suppori; (201) 542-5920
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Circle 79 on Inquiry card.

KoalaPad and wanted that. (Not sur
prising: the KoalaPad is great fun.
easy to use. and one of the better en
hancements for your machine.) We
had it here at Chaos Manor. Alex was
drafted into installing it on the Z-150.
Here is his report on some curious
phenomena.
"Through some oversight we never
received any software from Zenith for
the Z-150 IBM PC clone. That hadn't
bothered us: we just used our IBM PC
disks. They all worked just fine-for
the first six months we got along with
out. Then 1tried to hook up the Koala
Pad to it and discovered it needed
BASICA.
'"No problem: thought I. 'I'll just get
a copy from Lucy Van Pelt (the IBM):
"The result wasn't quite as I ex
pected: the Zenith went slightly gaga!
It printed a long series of graphics
characters. bells. letters. and other ex
traneous matter and then went dead.
Reall y dead: the old Ctrl-Alt-Del se
quence wouldn't reboot it.
"At first I blamed the KoalaPad soft
ware: 'Hmm . must be a bad disk.' But
I tried to run BASICA alone and got
the same result. I knew the program
was all right: it had run on the IBM.
"Right then I should have remem
bered the problem but didn't. I called
Rachel Klau. our friend at Zenith who.
wrote Zenith's BASICA and other
Z-1 50 software.
.. 'I BM BASICA won't run on the
Z-150. Rachel!' "
" "Alex. I'm disappointed in youi
What happens to the IBM if you turn
it on without a disk?"· ..
"'It waits for a disk for a while. then
it runs built-in BASIC ..
·.. "None of the compatibles. not
even the Compaq. have-or can have
legally-BASIC in ROM. JBM's BASICA
calls routines in those ROMs. That's
why its BASICA is shorter than ours.'" ..
"Now it came back to me. I felt a bit
silly. having forgotten that IBM's
ROMs include a number of BASIC
routines.
" Rachel arranged to send us
BASICA. The upshot is obvious-IBM
compatible still means that you must
bu y Zenith's BASICA: you can't use
the IBM 's. Note that compiled BASIC

3 000
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Programmers
depend on us

l

programs. such as Cygnus's Star Fleet
I and Bruce Tonkin's My Word!. seem
to work just fine without the Zenith
BASICA Most interpreted BASIC pro
grams run once you install the Zenith
BASICA
"As promised. we received both
BASICA and Zenith's DOS 2.0. The
KoalaPad software. when tried.
booted just fine-but didn't listen to
the KoalaPad I called Koala Technol
ogies· service department.
"The current KoalaPad software is
for the IBM PC only. It doesn't say PC
compatible. nor will it run on them.
That software is being developed."
I don't know what Koala's software
does. but it must be pretty specific to
not run on the IBM PC clones. espe
cially one designed as carefully as the
Z-150. Zenith went to great lengths to
make the Z-1 50 compatible; this is the
first major incompatibility we·ve
found More when we know more. For
now. all you compatible owners
beware.
THE GREAT
CLOcK~BoARD OuEsT

Mrs. Pournelle grew weary of typ ing
in the time and date when she booted
the Z-1 SO-complaining (correctly!)
that we didn 't have to do that on the
IBM. Tl PC. or CompuPro. So off went
Alex to get a time-and-date board.
possibl y with some memory, for the
Z-\50.
Upon arriving at Priority One. he
discovered there was only one in
stock-the STB RIO PLUS board.
which we have in Lucy Van Pelt. Upon
return. he plugged it in the Z-150. set
the memory switches. and booted it.
The Zenith's self-test program said
there was bad memory in the new
block. Alex swapped for known good
chips-for a programming major. he
sure fixes hardware-and tried again.
Same result. Called Priority One.
Mike. the showroom technician.
thought the RIO PLUS board was
good. but it just wouldn't work in the
Zenith . Alex brought the board in. and
during World Con M ike tested it. The
RIO PLUS board was fine but didn't
work in Mike's Z-150. either
(continued)

to find, compare, evaluate
products and for solid value.

THE PROGRAMMER'S SHOP serves serious microcomputer
programmers .. . from giant institutions to small independents.
Specializing helps us provide 1OOs of programming products
... technical literature ... specialized evaluations and more
to help you find and evaluate. Other services like ... special
formats ... rush delivery ... payment options (POs, COD,
credit cards, etc.) .. . newsletters .. . and reports help you
save time, money, and frustration and get solid value.

Intriguing New Products

Other Key Products

BRIEF '" THE PROGRAMMER'S
EDITOR is "Out of the way", win
dows, undo, macros PCDOS $195
c SHARP REAL-TIME Toolkit with
source is thorough, well supported.
Portable, MSDOS, UNIX.
$600

C86 by Cl ($339), Lattice ($359)
from Lifeboat or Microsoft, and
Williams C ($475) are in a tight
battle. Which is ~est for~ntegrat!on "'.'1th Fortran. 8087 . s.upport
libraries? speed? debugging?
FORTRAN-86 from Microsoft
($259) is improving with libraries
for graphics ($175), screen ($265).

DEBUG-PERISCOPE with "Reset
Box", independent RAM, Symbols,
more. PCDOS.
$295
HS/FORTH - fits professionals with
great doc, MSDOS interface.full
RAM, ASM, graphics, more. $21 o
"BASICA COMPILER", also
access all RAM°, modules, struc
tured. BetterBASIC, PCDOS $195
LINT-86 provides full, UNIX-like,
careful C program checks. For any
MSDOS C.
$200

LISP by Integral Quality ($155) is
well rounded GC Lisp ($465)
supports syntax closer to "Com
mon LISP." TLC LISP ($235) is nice.
LANGUAGE INDEPENDENT prod
ucts increase productivity like
PLINK-86 ($315) overlays, PRO
FILER-86 ($125) analysis, BTRIEVE
($225) ISAM, POL YLIBRARIAN ($95).

FEATURED PRODUCT:

The lnstant-C™ Interpreter
C programming three times faster
Instant-en• is an optimizing interpreter for C that makes program
ming much faster. It eliminates the time wasted by compilers and
loaders. Many repetitive tasks are automated to make programming
less tedious.
• Compiled execution speed;
• Two seconds elapsed time
40 times faster than interpreted
from completion of editing to
Basic.
execution.
• Can generate .EXE, .CMD
•Symbolic debugging; single
files.
step by statement.
• Integrated package; nothing
•Follows K & R-works with
else needed .
existing programs. Comprehen
sive library with source.
• Works under PC-DOS,
MS-DOS, or CP/M-86.
• Full-screen editor integrated
with compiler; compiler errors
• Immediate execution; ideal for
set cursor to trouble spot.
learning C.

RATIONAL SYSTEMS, INC.

(617) 653-6194

lnstant-C is $500.

Call for a Catalog, literature on any product or a free literature "Packet" on: "Al",
BASIC, C, COBOL, Debuggers, Editors, FORTH, FORTRAN, Libraries, PASCAL

CALL TOLL FREE 800-421-8006

TIIE (>(\()f lllilill}ll~ll'S Sii()(>

TM

The programmer's complete source for software, services and answers
128-B Rockland Street, Hanover, MA 02339 In Mass.: 800-442-8070 or 617-826-7531
Circle 313 on inquiry card.
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The upshot is that we're getting a
Ouadram Ouadboard instead. Those
successfully run in the Z-150. Jean. the
Priority One assistant sales manager,
was extremely patient with us. but no
one offered an explanation of why
some boards will not work in the
Z-150.
Incidentally. I'm willing to bet that
when Zenith's Mark Foster reads this.
he'll brood until he finds a way to Do
Something; the Zenith firmware crew
really work at keeping the Z-1 50 com
patible with the PC.
This compatib ility business can be
tricky. My best advice is to either look
for the Zenith list of tested hardware
(which we didn't do. alas) or deal with
places that don't mind taking stuff
back if it doesn't work.
DISCOUNTED SERVICES . ..

On that score: Priority One sells good
stuff at big discounts. The only way it
can afford to do that is by cutting sere

vice and support to the bone. That
can result in some pretty unfair im
positions on full-service (and full
price) computer stores. such as
Computerl..and.
The people at Priority One protest
that they do have a hardworking ser
vice department. I agree. This is one
of the best of the by-mail discount
houses. However. on their margins
they cannot hold novices· hands.
Indeed: one Computerland mana
ger tells us that perhaps 2 5 percent
of his support requests come from
people who buy boards from Priori
ty One and then discover they don't
really know how to install them.
There's another problem. A cus
tomer comes to a computer store.
one that employs knowledgeable
salespeople. After several hours of
analysis of the client's requirements.
the store recommends a system-and
discovers that the customer has
checked the Priority One catalog and

GEORGE TATE,

H

e got started as a technician back
in the early days of the micro rev
olution. Noor Singh. who knew him in
those days. says he was always con
scientious and eagerto give customers
more than their money's worth. George
1ate was one of the first to recognize
that immense fortunes could be made
from microcomputers.
Before he was well into his thirties
he'd started a software chain that
became one of the industry's largest.
Then he read my review of a program
called Vulcan. decided it could be
marketed. and arranged to publish it
as dBASE II.
The program sold well. making
Ashton'late (there wasn't any ''Ashton":
George thought a hyphenated com
pany name sounded better. and he and
his partner. Hal Lashlee. agreed that
''Ashton" sounded better than "Lash
lee") one of the giants of the industry.
When George bought Vulcan. he was
offered all rights: but he chose to leave
the original author a hefty percentage
of the profit to encourage him to main

RIP

tain and expand the program. That
turned out to be a wise decision.
In the old days. George. my late mad
friend Dan Maclean. and I used to get
into violent arguments on where this
micro revolution was (or should be) take
ing us. We soon spilled over into
discussions of his own compan y's
policies. No matter how loud the argu
ment. George always listened to our
suggestions and was unfailingly polite
He gave copies of dBASE II to a half
dozen charities and scholars on my
recommendation. After I complained
about his license . agreements. he
rewrote them. For a while I thought
George would publish Tony Pietsch's
WRITE program. and I still wish they'd
been able to come to some agree
ment.
He was only 40 years old when he
died of a heart attack on August 10.
Ironically. one of the papers on his
desk was an employment application
from Noor Singh.
We'll all miss him. George was one
of the good guys.

wants the equipment for those prices.
It won't take long for stores to go
broke that way. In the old days. we
complained that computer stores
didn't employ knowledgeable sales
people. Some still don't. Those that
have taken the trouble to hire and
train good people get ripped off by
customers out to save money at the
store's expense.
This isn't a diatribe against Priority
One or the other discount houses. nor
am I trying to talk computer compa
nies out of sell ing to discounters.
Hobbyists. hackers. and others who
know what they're doing don't need
full services at full prices and ought
to have lower-price sources. On the
other hand. those who don· t know
what they're doing shouldn't really ex
pect costly advice for nothing. and
constant attempts to get support with
out paying for it is driving the full
service stores out of business.
It has got so bad that one store sug
gests contracts with customers: either
buy the equipment at the store or pay
a consultation fee. That policy has ob
vious problems. but I can't offhand
think of anything better.
The problem is real. Suggestions are
welcomed.
LILITH

In the midst of our hectic August.
Lilith arrived. We were glad to see her.
since we'd returned our Diser (and the
Diser Company vanished into Chapter
II).

Lilith is the computer designed in
Europe to Professor Niklaus Wirth's
specifications She has Modula-2 built
into her microcode. There's a mouse.
fast bit-mapped screen. great graph
ics. mediocre to crummy documenta
tion. a pretty hefty software library.
and a keyboard that looks an awful lot
like the DEC VT-100 keyboard. There's
a full review in the September BYTE
on page 300.
Lilith does everything the Diser did.
and more. She has a real Winchester
hard disk (instead of the washing
machine Honeywell-Bull cartridge
hard disk the Diser sported) and a
5 ~-inch floppy disk for backup and
(continued)
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REST ASSURED
THE CERMETEK SECURITY MODEM
IS ON THE JOB!
Don't lose sleep worrying about an unattended computer. The CERMETEK
SECURITY MODEM is the best guard for the job.
Communication and Security for only $695 is an unbeatable buy! The Security
Modem offers a variety of security options to fit your specific needs. In
addition to 4 levels of access security, the modem has originate
(dial-out) security and will maintain an audit trail of all access
attempts. Changing security options or codes requires a key.
Four Levels of Access Security
i No Security - an intelligent 1200/300/110 bps modem,
fully compatible with the Hayes SMARTMODEM
1200™
i Password Only - requires a valid 8 digit password
to access the computer
i Password and Call-Back - After
receiving a valid password, the modem
calls back to the phone number
linked to that password in
its memory.
Password and Call
Back on Second Security
Line - The modem can
make the call-back call on a
second secret phone line,
preventing the interception
of the call-back by a
sophisticated security
breaker.

/

i

Additional Modem
Features
• 2 year limited warranty ·
• Auto-dial, auto-answer
• synchronous as well as
asynchronous
• call progress monitoring
• 41 auto-dial numbers stored,
25 for call-back numbers in
security mode

"Communication for your computer, Security for your peace of mind."
Take this ad to your favorite computer dealer and
ask for the CERMETEK SECURITY
MODEM.
SMARTMOOEM 1200 is a trademark of
Hayes Microcomputer Products, Inc.

Circle 57 on inquiry card.

Cermetek
microelectronics

1308 Borregas Ave.
Sunnyvale, CA 94088-3565
(408 ) 752-5022
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The best buy
you'll ever find!
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Nashua"'
Our Lilith is very
quiet. Her three
fans just barely
make any noise.

I are doing a book on Modula-2. and
I intend to have lots of examples.
From the little experimentation I've
been able to do. Lilith ought to let me
get the book out about twice as fast.
I expect you'll hear a lot more about
Lilith in future reports.
MORE MODULA-2

transferring programs. It took Alex
about two hours (and a phone call to
Provo. Utah) to get Lilith set up; as
Modula Corporation improves the
documents and shipping crates (I
never saw so much foam rubber and
plastic worms in my life). the setup
time and complexity ought to come
down. but it's hardly onerous now.
Once set up. Lilith will play chess (al
though we can't find any documents
for the chess program: the computer
knows how to castle. but we can't
figure out how to get the machine to
let the player do it) and pool (the same
game the Diser played). She'll also do
terrific text editing. and they tell me
they'll have software to let Lilith drive
my HP LaserJet Real Soon Now. (She
can already work with dot-matrix
printers.)
Alex decided to modify an existing
program. just to find out how the
Modula development tools worked.
He reports that there is a master pro
gram to call the editor. debugger.
compiler. and the program under de
velopment: much like llJrbo Pascal.
this makes correcting bugs much
easier.
Our Lilith has 12 8 K bytes on four
boards: you can get as much as 512 K
bytes for her. The boards. unfortu
nately, sit on a nonstandard bus de
signed specifically for Modula ma
chines-you can't buy boards from
anyone else. There is an extra serial
port. though.
Lilith is very quiet. Her three fans
just barely make any noise That's very
welcome here at Chaos Manor. where
we've considered learning Navy sema
phore to converse when all the com
puters are on at the same time.
Lilith was intended to be an ideal
ized workstation for generating
Modula-2 programs. and that's why
we have her. Dr. Michael Hyson and
-

Circle 407 on inquiry card.

Diskettes
LIFETIME WARRANTY!
5V."SSDD

.99~ s1q~
Qty.SO

Hurrah I Logitech now has a version of
Modula-2 for the IBM PC and clones
that produces stand-alone code. The
code size and speed aren't much to
brag about yet: Logitech is working to
do optimizations Still. they're com
parable to some of the Pascal com
pilers on the market. (My apologies ·
for being vague; I've barely had the
compiler in the machine long enough
to verify that it will. indeed. turn out
stand-alone .EXE programs. A com
plete report when I've had a chance
to do real tests.)
Another good machine for playing
with Modula-2 is the Sage IV with the
Volition Systems Modula-2 and ASE
editor. This runs p-code only and thus
is slow. You can do practical pro
grams. but you'll wish there were a
68000 native-code compiler.
Alas. there isn't one. A story goes
with that . ..

(continued)

Oty.50

[These are poly-bagged diskettes with reinforced
hubs. Tyvek sleeves, and write-protect tabs.)
SOFT SECTOR ONLY!
Sold in multiples of 50 only.
Prices good while sale quantities last.
INTRODUCTORY SPECIAL!
NASHUA Corporation is a half-billion dollar cor

ffo~~~i~nu;~~ ~~;~~i~~~e~a~~~r~ ~n~g~~a~·tmk~~
it. .. since Nashua has sold primarily to software
duplicators.

SUPER SPECIAL!
Order 50 NASHUA
Diskettes on this special
offer and you can get an
Amaruy· Media Mate 50 for
•; only $9 .99 (ship ping in
cluded). Nor ally, a $14 .95
retail value, this is one of
the best designed disk
storage units we've seen. Special slots and ridges
for stacking. A great buy.
With 50 NASHUA 5 V4' Diskettes $9.99
Ordered alone: $10.95 + $2.00 Shpng.
3M HEADCLEANING KITS
Stop swearing and start cleaning. This non~abrasive
cleaning kit has everything you
+ $1. 5 0
need for 30 applications.
•
Shpng.

$18 00

KETTE 70 STORAGE:
TILL A GREAT BUY
Dust-free storage for 70 51/4'' disk
ettes. Six dividers included. An ex
+ $3.00
cellent value.
•
Shpng.

REVOLUTION AT VOLITION?

For months. Volition Systems people
reported that they would have a
native-code stand-alone Modula-2
compiler for the 68000 chip Real
Soon Now. Indeed for several months
it was always "next month."
Then. during August. there was a
general shake-up of Volition Systems.
Several people who had formerly
worked there (and still owned stock)
formed a coalition able to muster a
majority of voting stock just before
the company was supposed to go
public. The result was that Joel McCor
mick. A. Windsor Brown. and Richard
Gleaves (otherwise known as Glitch)
have left the company. Lawsuits are
rumored. As I write this. the 68000
native-code compiler seems further
away than ever.
l wish l had better news. With a
Modula-2 native-code compiler. my

51/4''DSDD

$11 g5

DISK CADDIES
The original fl ip-up holder for 10
5 V•" diskettes. Beige or gey only.

$1.65 ea.

._

s~~~·

PRINTER RIBBONS
AT BARGAIN PRICES!
Brand new ribbons produced to manufacturer's specs.
Epson MX-70/80
$3.58 ea.+ .25 Shpng.
Epson MX-100
.. $6.99 ea. + .25 Shpng.
Okidata Micro 83 .
$1.48 ea. + .25 Shpng.
Okidata Micro 84 .
$3.66 ea. + .25 Shpng.
Shipping: 5 V.." DISKETTES-Add $3.00 per 100 or fewer
diskettes. Other Items: Add shipping charges as shown in
addition to diskette shipping charges. Payment: VISA and

MASTERCARD accepled. COD orders only. add $3.00
handling charge. Taxes: lllir1ois residents only, add
8% sales tax.

MINIMUM ORDER: $35.00
FOR ORDERS ONLY:

1-800-621-6827

(In Illinois: 1-312-944-2788)
INFORMATION & INQUIRIES:

1-312-944-2788 only!
HOURS: 9AM - SPM Central Time,
Monday - Friday
WE WILL BEAT ANY NATIONALLY ADVERTISED PRICE
ON THE SAME PRODUCTS AND QUANTITIES!
DISK WORLD!, Inc.
Su1l e 4806 • 30 Eas 1 Huron Slreel •C hicago Illinois 60611

DI sK
WORLD!

Authorized Dlltrtbulor

~~~IC
MEDIA
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CHAOS MANOR

Sage IV would run like gangbusters.
Sigh.

APPLE MODULES ...
After Lilith arrived. I called up Pro
fessor Richard Ohran of Modula Cor
poration. You may recall that Richard
is also director of the nonprofit
Modula Research Institute. which
distributes much public-domain
Modula-2 software: Modula Corpora
tion sells Lilith and other Modula-2
hardware. hopefully for a profit. Dur
ing our discussion. Prof. Ohran men
tioned his Modula-2 package for the
Apple II.
Understand: I do not yet have this
package. so I can only report what
Ohran told me. On the other hand.
I've known him several years now and
I've never been fed any hype. so I
have every reason to believe him.
According to Ohran. they have de
veloped a Modula package that in-

eludes a language card and software.
The package doubles the memory
and quadruples the speed of the
Apple II-and works with the Apple
accelerator. The package. plus an ac
celerator. lets an Apple with Modula-2
outperform an IBM PC. Moreover. you
can develop and compile programs
on Lilith. then download to the Apple.
, This all sounds wonderful. I can
hardly wait to test it out.
Flash: Modula Corporation also has
a Macintosh compiler complete with
toolbox for $90. It looks superior to
Mac Pascal.
SUCH A DEAL ...

Bruce Tonkin is a software wizard. He
works mostly in Microsoft BASIC
because of its portability: and he can
do wonders. Of course. he makes
copious use of pointers and indirect
variables and the like. and he often
uses his highly structured PBASIC pre-

With the Mind Prober™ you can. Injust minutes you can have
a scientifically accurate personality profile of anyone.This new
expert systems software lets you discover the things most
people are afraid to tell you. Their strengths, weaknesses,
sexual interests and more. Mind Prober. Another insightful
product from the Human Edge™ Software Corporation. Call
1-800-624-5227 (in California 1-800-824-7325) for more
information on the loca-11
™
tion of the nearest retailer.
IBM • Apple • Macintosh • Commodore

d
p
b
n mer

Software That Lets You Read People like A Book.
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compiler (it compiles to Microsoft
BASIC. which can in turn be compiled
with Microsoft's BASCOM compiler)
His results are amazing
For example: his My Word! word
processing program has some fea
tures not found in any other text editor
I've ever seen. His Creator data
base-generation program is simple to
use. runs splendidly on a variety of
machines. and was. to my knowledge.
the very first outside-developed ap
plication program for the Macintosh.
Alas. Bruce will do no more work
with the Macintosh. Although Apple
professes to be eager for Macintosh
software. Bruce has been unable to
get Apple to do more than look at
Creator. which has never been put on
Apple's list of Macsoftware. Maybe it's
because Bruce is uninterested in
spending the money to become a
"certified developer." In a recent let
ter he writes. ''All the little developers
who made the Apple II popular are
frozen out of the Mac market How
many can afford to lay down $6000
for a Lisa on top of what they paid for
a Mac. then pay Apple $500 so they
can get answers to technical questions
and $150 for a preliminary technical
manual set?"
He's also annoyed that no Apple
magazine seems interested in review
ing the Creator (although they will
review programs that do less and cost
more). Bruce thinks it's because he
doesn't buy high-cost advertising: at
his prices he can't afford to.
Indeed. his prices are one of his
problems: many dealers refuse to
carry Tonkin's T.N.T software line
because he insists that the prices be
kept low. and many dealers believe
they can't make any profits with such
low prices That's not as ridiculous as
it may sound. Unless you 're doing a
very high volume of business. you
need to make quite a bit on each sale.
There's another approach. Barry
Workman has bundled several of
Tonkin's programs into a package he
calls The Software Essentials. The
total price-about $12 5-is high
enough that Barry can advertise it. sell
it through dealers. support it. and
(continued)

HIGH TECHNOLOGY AT AFFORDABLE PRICES
Dot Matrix Printers
Brother 2044L/Dynax DM-40 ..... $ 1039.88
C. Itch Prowriter (8510) . .... .... . .... 359.88
C. ltoh Prowriter-2, (136 col) .. .. . . .... 589.88
C. ltoh Prowriter BPI (IBM -PC)... .. ... 389.88
C. Itch HotDot ......... . ....... . ... . . 509.88
C. ltoh HotDot-2 (136 coQ ... .. . . .. ... 729.88
DMX-80 (Panasonic 1090) ... . . .. .... 259.88
Epson RX/FX/LQ Series ....... . ....... CALL
Epson/lmagewriter upgrade . .. . . . . CALL
lnforunner Riteman .. . . . ..... .... .... 309.88
Mannesmann Tally Spirit-80 ..... .. .. 329.88
Okidata Microline 92 ... . .... . .. . .... 419.88
w/IBM graphics compatibility ........ 419.88
w/lm agewriter compatibility ..... 499.88
Okidata Microline 93 . . .. . .. ... . . . .. . 679.88
93 w/IBM graphics compatibility . . ... 679.88
Okidata Microline 84 Step II ... .. ...... 769.88
NEC Pinwriter w/tractor (80 col) . . . . .. 699.88
NEC Pinwriter w/tractor (132 col) . . .. 929.88
Star Micronics Gemini 10X.... . .. .. .. 279 .88
Star Micronics Gemini 15X.. .. . .... . . 399.88
Star Micronics Delta 10 .. . . .... . .. . .. 379.88
Star Micronics Delta 15 .. .. .... . . . . . . 529.88
Star Micronics Radix 10/15 .. .. . . .. . . 679.88
Toshiba P-1351 ........ . . ... ... .. .... . CALL
Toshiba P-13~b ... . .. . .. . . . .. . .. .. .... CALL
Printer Buffers (Quadram). . ... .... . . .. . CA LL

Letter-Quality Printers
Brother/Dynax DX-15 . .. . . . ........ $ 399.88
Brother/Dynax DX-25 .... . ... . . . . .... 669.88
Brother/Dynax DX-35 .. . ... . ...... . .. 939.88
C. Itch A-10 Starwriter (18 cps) . . .. ... 549.88
C. ltoh F-10 Starwriter(40 cps) ... . . 1079.88
C. ltoh F-10 Printmaster(55 cps) . . .. 1379.88
Diablo 620/630/Series 35 . .. ... . .. .. .. CALL
NEC 2010/2030 (18 cps) . . ... . . . .... 739.88
NEC 2050 for IBM-PC ( 18 cps) ...... . 759.88
NEC 3510/3530 (33 cps) ........... 1379.88
NEC 3550 for IBM-PC (33 cps) . .. . . 1499.88
NEC 7710/7730 (55 cps) . .. . . . . . . .. 1779.88
Qume Sprint 11/40 (40cps) .. . . . ... 1519.88
Qume LetterPro 20 ( 18 cps) ... . . .. . . 459 .88
Silver Reed EXP- 770 (35 cps)..... . .. 979.88
Silver Reed EXP-550 (18 cps) . . ...... 469.88
Silver Reed EXP-500 (12 cps) . . .. . ... 389.88
Silver Reed EXP-400 (1 O cps).... .... 329 .88
Star Micronics PowerType (18 cps) ... 349.88

Modems
AnchorVolksmodem, 300 bd . . ... . . .. $ 69.88
Anchor Mark XII, 1200 bd .... . .. . . . . . 299 .88
Hayes Micromodem lie (Apple) .. ... . 249.88
Hayes Smartmodem, 300 bd . . .. . . . .. .. CA LL
HayesSmartmodem, 1200 bd . ..... ... CALL
Hayes Smartmodem 1200B (PC) .. .. .. CA LL
Novation AppleCat, 300 bd ....... . .. 239.99
Novation AppleCat, 1200 bd ......... 449.88
Novation SmartCat+,
IBM-PC Internal, 1200bd ............ 349.88
External, w/software (MS-DOS) ... . .. 349.88
USR Password, 1200 baud . .. .... . .. 369.88
Multi Phone-Line Junction Box .. . ... . . 29.88

Monitors
Amdek 300G (green) . . ..... . ... .. .. $ 144.88
Amdek300A(amber' . .. . .. . . . . .... .. 159.88

Amdek 310A (TTL amber) ........... $ 179.88
Amdek Color 300 (composite) . ....... CALL
Amdek Color 600 (RGB) . . . . . . . . . . . . . . . CA LL
Princeton Graphics HX-12 . ........ .. 509.88
Princeton Graphics Max-12 . . ....... . 199.88
Quadram QuadChrome ...... . ..... . . 529.88
Roland DG-121 (green/amber) ....... 144.88
Roland DG-122 (TTL output,
green or amber, w/cable) .. . . .. ..... .. 169.88
Monitor Stand (tilt/swivel) ............ . 39 .88
Monitor Cable (NTSC composite) ....... 9.88

IBM·PC Peripherals
64K Memory(4164/200ns) 9/pkg . . .. . . $ 69.88
Alloy 41 MB Hard Disk w/Tape .... . . .. CA LL
Alloy PC Tape Backup . .. .. ............ CA LL
Curtis Monitor Stand .... ... .... . . . .... 39.88
Curtis Monitor Extention Cable ... . .... 39.88
Curtis Keyboard Extention Cable .. . ... 29.88
Curtis System Stand ........... . . . ... . 21.88
Hercules Graphics Card ... .... .. ... . 3 79.88
Hercules Color Graphics Card ......... CALL
Keytronics·5151 keyboard .. . . ....... 219 .88
Microsoft Mouse (parallel) .. . . . . .....· 149.88
Mouse Systems PC-Mouse (3.0) ... . . 149.88
Paradise MultiDisplay. .. .... ... .. ... . 299.88
Quadram 384K Quadboards .... . . . . .. . CALL
Quadram Quad 512 + (64K) ...... . .. 239.88
Quadram Quad 512 + (512K) . . .. .. .. 609.88
Quadram QuadColor-1 ............... 219.88
Quadram QuadColor-2 . . ......... .. . 229.88
QuadVue (TTL output) . .... . .. ....... 259.88
Quadram Parallel Card, RS-232C Card
· or Clock/Calendar Card ............... 79.88
Quadram Memory Boards (64K) ..... . 209.88
Quadram Memory Boards (128K) .... 269.88
Quadram Memory Boards (192K) .... 319.88
Quadram QuadL ;nk . . ... .. .. .... . .... 509.88
Quad Link (Columbia/Compaq) ....... 539.88
STB Graphics Plus II ................. 359.88
STB Super 1/0 .. . ... .... . .. . ... .... .. 169.88
STB Super RIO (64K) . ..... .. . .. .. . . . 289.88
STB Super RIO Plus (64K) .. . ..... . . . 309.88
Tandon TM 100-2 DSDD ....... ... ... 199.88
Titan Cygnus 1/0 (clock/parallel) ..... 149.88
Titan Cygnus 1/0 (clock/RS-232) .. ... 169.88
TG Joystick ... . ...... . .. . ... .. ... . .. .. 59.88

Apple Peripherals
ALS CP/M Plus Card (CP/M 3.0) .. . . $ 279.88
ALS Smarterm II (80 col) . .. . . . . .. ... . 139.88
ALS Dispatcher(R&232) . . .... .. .. .... 74.88
AMT MicroDrive (half height) ...... . .. 179.88
Grappler+ Printer Card & cable . .. .. . 109.88
Buffered Grappler+ (16K) ........... . 184.88
Microsoft Softcard (CP/M) ...... ..... 244.88
Microsoft Softcard lie (CP/M, 64K,
80 col. for lie only) .. . ... . . ... . ....... 279.88
Pkasso-U Printer Card & cable ... . ... 129.88
Printer Card & cable .... ..... .... . ... . . 79.88
Quadram E-Ram (lie, 80 col/64K) ... . 119.88
Rana Elite-1 Disk Drive ... . .. .. . . . ... 219.88
Rana Controller ..... ... .... . . . . ... . . . . 84.88
Titan/Saturn Memory Boards
32K .... . ... . .... . .. .. . . .. . ....... . .. 154.88
64K . .. . . ... . .. . ... .. ........ .... . .. . 244.88
64K ..... . ... . .. .. . . .. ...... . ... . .... 349.88

Neptune 64k/80 col (lie) . .. . . . ..... $ 194.88
TBL Cooling Fan . . ... . .... . . .. .... .. .. 59.88
Titan Accelerator II. ............... . .. 419.88
Videx VideoTerm. ..... .. . ... . ...... . . 199.88
Videx VideoTerm/softswitch ... .. .... 219.88
Videx UltraTerm (80/160 column) .... 244.88
Videx Enhancer II. .. . ........... . .... 109.88
Videx PSIO (parallel & RS-232
interface card) . . .. .... . . .. . ....... .. . 159.88

Macintosh Peripherals
1st Base DB. ..... . .. . ........ . ..... $ 139.88
Diskettes (5-pk) .. . ...... . .... . ...... . . 24.88
Diskettes (10-pk) .. ...... .. . .. . . . .. . . .. 43.88
Bluechip Millionaire . .. . . . . . . .. . . .. .... 44.88
Daisywheel Printer Drivers . . . . . . . . . . . . 79.88
Habadex DataBase ... . .. . . . . ... . . .. . 139.88
Hayden DaVinci Series .. . ... . ......... CALL
lnfoCom Games . ... . .. . ....... . .. . .. .. CALL
Kensington Starter Pak ... . .. .. . . .. . .. 69.88
Kensington Diskette Holder . . .. .. . . . . . 29.88
Kensington Modem . ... . . .. . ... .. . . .. 119.88
Living Video Think Tank . .. . ... . .... . .. 99.88
MacForth (Level I/II) .. . . . ... . .. .. . ... 179.88
Microcom MacModem .... . . . . .. . .. .. 519.88
Micron Eye (digitizer) . . .... .. . .. ..... .. CALL
Microsoft BASIC ..... . ... .... .. . . . . .. 109.88
Microsoft Multi Plan . .... . ... . .. . . ... . 139.88
Miles Comp. Mac the Knife . . . .. . . . .. . . 29.88
Monogram Dollars & Sense .... .. .. . . 114.88
Magnum McPic .. ............. . ....... 39.88
Main Street Filer.. . ... ... . ... . .. . . . .. 139.88
Megahaus MegaMerge ... . . . . .•. .. .. . 89.88
Odesta Helix POSS . ... . ... ... . . .. ... 279.88
Omnis 2 (mouse ver.) . .. ...... .. .... . 199.88
Penguin Games . .. .... .. . .. .. .. ....... CALL
PFS: File ... . .... . ... .. .. . . .. .. . .... .. . 89.88
PFS: Report. . . . . ... . . .. .. .. ......... . . 89.88
ProVUE OverVue ..... . .. .. ... . . . ... 199.88
Sargon Ill . . . . . . ... . ... . . ... ....... . ... 39.88
Soft-Life MacSlots ... . .. . . . . . . .. .... .. 54.88
Softworks C Compiler..... . . . .. .... .. 319.88
Teles FileVision . .. ... .. . .. . . ....... . . 139.88
T/Maker Click Art... . . . . ... . .. . .. .. .... 39.88
Tecmar MacDrive (5MB) . . .. . ..... .. . .. CALL
TECHNICAL INFORMATION/SALES

(603} 881 ·9855
TOLL-FREE ORDER DESK

·

(BOO} 343·0726
Hours: 9:00 to 5:30 EST, Mon·Fri
• FREE UPS ground shipping on all orders over $50
(under $50 add $2.50 handling)
• MasterCard, VISA, American Express, Diners
Club & Carte Blanche credit cards accepted
• No surcharges on credit card orders
• Credit cards are not charged until your order
is shipped from our warehouse
• COOs accepted up to $1000 (add $1 O for COD
handling). Payable with certified ~ heck, money
order or cash.
• Allow 1O days for shipping from date of order
• All personal checks held 30 days for clearance
• Full manufacturer 's warranty on all products sold
• Software can be returned for an exact exchange
only; no credits or refunds issued
• Sorry. no APO/FPO or foreign orders

EXP-BESS

MILFORD, NH 03055-0423 D TELEPHONE (603) 881-9855
Circle 44 on inquiry card.
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. is your place to buy for SELECTION, SERVICE and SAVINGS.
We know that your needs are not the same as everyone's, so we don't t reat you "just like every one else."
Your needs are special. That's why COMPUTERS and more... is your place to buy for•. •

T

,-~

"Tomorrow's Technology at Prices You Can Afford Today"
SOFTWARE
roMPUTERS
PRI TERS

IBl'•f'

256 PC w/2. . .... . . 1450
PC w/IOJ.\og-1•32 1995
PC w/d""l & 10 Meg.2795
N A
S 1
-~
ew t - · · · '· · · · 0 n a 1e.
Warranty lnclt!dtdl

APPLE

Hot New llC. . ..• . . CAil.

MACAii Models . .. PAtL
USA-All Models ... CALL
AppIe II E. , ..... . . . CALL

LEADING EDGE
PC·l .. . ..... · · · .. · 1395
PC·2 ... •.... · ,. · · · 1549
PC4 . · .. · ·,· \'." .. 1956
PCS . . . . . . ..... • . 2349
PC6 . .. . . " .... . .. 2695
Nutshell.. : . .. • . . . . 119

COLUMBIA
MPC4210 . . . . . . ... 1895
MPC4220 .. ..... .. 2079
MPC 4620 . .. . .. .. 3359
MPC4820 .. . . . .. . . 3795
MPC 4750 · . .. . ·: . . 4129
VP 2220 . .. . ... .. . 2059
VP 2116 · ...... .. . 1276

TELEVIDEO
TPC·ll •.••..••.. On Sala
1605 Color........ CALL
PM/1 6 . ... ....... CAil.

CORONA
De kt
·"" DI
1795
s op "'' " r ves
Portable w/2 Drlvesl959
Hard DTSk Models. .. CALL
Multi-User Svstem CALL
NEC

Keyjrorlle 5151 - 5151 Jr .

•• .. • .. . •.. ••.. •• .. 2.09
Bi-Graphics! . _. . . • 459
Bi-Graphics II . , . . . . 22'1
6ol
Smart Cable by l: Q.
J r. Extender by
Falcon .... . .. ,._. CALL,
UltraPak byTSENG
489
UltraRam by TSENG 19')
Multidisplay by PS . . 239
Pla ntro nics Co.lor Plus 299

Orchid Blossom . . . . 299
Orchid PCnet .. .. .. 389
O rchid Combo .
CALL

wf.'VE.

D

'

8201 A (Portable, . . . . 469

APC I. ' . .. .. . C~LL
APC I!. .... ' . ' . ... FOR
APC Ill. . .. ....... . LOW
APC IV .... .; . . .. . PRICE
COMPAQ
Portablew/2 DrlvesOnSale
Port•bfe w/Hard .. . CALL
New Modols.Now Shipping
SANYO
550
ON
·"" · • .. • .. • · ·
·
55 5 .. ..... " •• ••• SALE
550·2 ... . ...... ... NO\ll!
ZENITH
D kt 151·21
1995
D::kt~~ 151 •22 : : : : 2195
p rt bl
.
161 21
2099
P~rt:bl: 161· 22 : : : : 2249
CALL FOR PRICES ON:
KAYPRO •SHARP•
COMPAQ• EAGLE•
OTRONO. NOVELLE.
NORlllSTAR•ALTOS•
DEC •EPSON•

TO ~R:

.. .. . 219

.... . . . ........ 294
16-0-l ..... .. .... . ... SJ9
100.L .. . . ..... . .... 619

DAISYWRITER

1!10.1. , .. ..... . .... 769
180. L. .. . ..... " .... 849
42lH 123 .......... 2369
420. L· 11 2 ......... 1939

Daisy 200 .. , .. :.: . . , . 859
New Models • . . . . . . CALL

PANASONIC
1090 . ·• ·• • . .. . . .. .. 21 9
... " " . " " . . . 279
1092 ..... .. ........ 399
11093 .
.. .
589
. Ribbons (with purchase) ..8

ClTIZEN

~ 091

Low Prices ... . .. .. . CAlL

· QUADRAM
'

STAR
Sl1WIO • •'. ..
. . 137
Gemini !OX . ....... . 239
Gemini 15X
. . . 349
Delta 10.......... ... 339
Deltal5.. ....... .. . . 469
Radix 10 . ... .. ... . . . 494
Radixl5 . . . ... ., • ... 567
X·War Avail All Models
OKIDATA .
Mlcroline 84 P. . .. . CALL
MicroUne 92 P . . . .. CALL
Pacemark 2350 P. .. CALL
Pacemark 2410 P.. . CALL

QuadJet. . . . . .. . . . .. 695
IBMKll.. ... . .. . .... . . 19
Apple Kit .. ...... ... . 49

NEC
New! Pinwrlter 2 . ... CALL
New! Pinw1iter 3 . . . CALL

2030· Parallel. •.. . . . . 6 79
2050-Parallel.. .•. . .. 889
3 510·RS232 . . ..• .. 1299
3515-RS232 ... .... 1299
3530-Parallel. . . . . . . 1279
3550-Paralell ... . . . . 1599

AST·6 PAK ••• • .. .. 239

A PPLE
[)jsc WaW!r Cari •. .
Prirlterf i.:e bjl P.P. .

199

Gr•pl.ieard bj1 P.P. .

64
79

" .. . .. ..

f!J

z,so C>rd

T°"'c;ll P<id by K"'la
84
MICToSofl Acres. . CALL
G r.,pPkr Plus • • • •. • 109
lf!deK 80 Col ,./Sfi sw;t<.h

. .. . • •• • •• .. • .. .. .
Wesper Fun Graphics
S~rem s....., FAN

•

119
78
67

.. ~--....... ,...-,~==

I Year Warranty Available
l'llol1' onlm iwibld ulkl; Vlsl, Malel()W, O< ·bani< wllt

lrWlet:s.V'ISll, MC NOSEllVIC£ CffAAGEMail orden m1y send charQI!

dllll). Ptnsl 116:13"' ($5;00 mlllimllml lor UPS ~- Nodl!i!g. ltld
lnsurwiti. All iqulpmertl Is In r.cilley Ciltom wi11I mlflllflclUqt1"1•V11Y.
OpenedjlfOlltlC15rtOI retumatllt. ~ IMIOIMUmednwchlndde.
E(lCllomenl subject toiwice chlnge end IV1lllbll!ly Rlllil prim ditlel lrom
~ ordt<"prices. Clil, ftsidenls atldMIT Sill• Tu. Company and school
p,n ·s ICceP!t!d on - I I. IBM & Apple are r~fstertd tiad!m•

"MODEMS"
RIXON
.m R l03J ASYNC . .. .

HAYES

II c Comporlhlo wJSjt'
MicroModem li e
Hayes 12008 . . . ..

ChronoGraph RS232

199

U.S. ROBOTICS
IBM PC Modem .
. . 369
Password 300/1200....357

VEN·TEL
1200 Plus . • • .•. . . .. . 384

NOVATION
Access 1-2 ·3 . •. . • •..,.

J99

J -Cat .. . . . . • . ... ..
99
103 Sma t Cat , • , .. 189
212 Auto Cat • .. .. • l97
Apple-Cat II •. , • • . . 229

DISK DRIVES
FLOPPY DRIVES
Tandom 100.2 . . . ..

Slim Line Drives 1 -:·.~.

169 ·

HARD DISK
10 Meg Internal. ... . 895

149

Quarter~·1aster ON SALE!

Apple Compatible . . 159
FUJI DISKETTES
SS DD ...... .. .. ,, 22
DSDD .... . . . ....
27

10 Meg External . . . 1095
15 Meg External . CALL
Bernoulli by Iomega 2799
QUAORAM•TECMAR•
CONTROLLDATA

Micro Pro . . .. -· · .. CALL

M.arket Manoger. .... . 219 Micro Soft .. , ••••. . CALL
PFS: ~- .. ... . .. _ . 6S PFS; Aa:ow lie .... , •• 49
PFS: File. .• • , •• , . •• 1 . • 89 PFS: File II .. ........ . : 84
PFS: Write . .
. . , 89 PFS: File lie. .. . ... . .. . 84
PFS: Report. .... . .. . .. 84 TheHondlers(all) .. . . 149
Bankstreet Writer ...... 47 Terrapin Logo. .
. . 99
EasyWriterllby!US ... 269 VersaForm .
259
DowJOnesSoft. . . CALL BPI GL. . . . . .... · · · · · 267
VolkswriterDelux . . . . 179 Pie Writer by Hayden 97
R-BasebyMlcroRim... 319 Person• Pearl. .
. . 194
WordStar. . . . . ON SALE! Dow Jones. . . . . . . . CALL
MBSI Real World . . . CALL Lock Smith .
· 78
T.LM.
. . .. 3 29 . Zork·I, II or Ill (ea) .... 26
VersaForm . .. . . . .. 279 Deadline ...... · .. .. . 33
Call for Complete Price List Flight Simulator II. . . . 37
•port ..... . .
· 74

MON ITO

Qundscr..n w/ Ottd
RolandDG·l2l·G. . .. 139
Ztn~h .13l . . .. • .. • .
Roland DG·l2l·A. • . . 249
Roland CB-141 .. ... . 3 19 , Z~11 lt h 135 , •.. .. • •.
hnirh J.Z? • ., ., , , ••
Roland CC-141 . •• .• , 595
Am<kk 310 • .. •.. • .
Taxan420.... ••• , • • , 389
T...•n Amber ..•.•••• ll 9 Amd<>k Color IV-T .
NEC J C 1215 • • • •••
Tu•n 415.......... 499
NEC J C 12 16 .. .. ..
TOB-80 e<>lllo . ..... . 139
Amd<~ 300 G .. , • • •
RGBi:Jd llo .... ... .. 89
~~300 A •.••••
Quadchrome . • ; •.. • . S59

l6SO
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!!fl
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TERMINALS CAll
SERVICE
WE OFFER EXTENDED
WARRANTIES ON ALL OF
OUR PRODUCTS. OUR

EXPERIENCED
TECHNICIANS
ARE HERE
FOR YOU!

COMPUTERS and more..

8265 Commer c ial Dr ., La Mesa , CA 92041

[f fi]

• On AU Pre-paid Cash Orders Tn Cont U.S.
13 Y T E • DE:Cio.MBtR 1984

229

229 PC 2l2A IBM Internal 429
~ PC 2121\·WA
Sl'M~ MCJ.m :<OO-f\52;11 . 219 w/ASYNC Port . . . 499
SmartModem l200-RS232 . 539 k 21Z.O. I RS2:l2 . . •. 429

APPLE

OZ by Fox & Geller .. . 299 dBase Ill by Ash/Tate 419
Quick Code. .
. .. 219 Friday by Aston-Tate 199
frameWorkby .. . . . SALE! . Bottom UneStrategist269
dBase Ill ... . . .... ... 419 C DexPackages (ea.) . . . 39
Friday. . . ...... ..... 199 CPA Modules 1 th ru4
Please by Hayes . . . . CALL
.• , ... . . . . . . . . (each) 17 4
Lotusl ·2·3 . . . . . ..... 275 O ZbyFox& Geller .. . 319
Mayday by Teletek CALL Gr•phDX ...
· · 197
Symphony by Lotus SALE t SalesEdge .. .... · · · . 17~
Upgrodu for l ·2·3 CAU. format Ile . •. , .• ..... 104
DESQ: ... . .. . ... . . CALL : Knoware . .. .. , .... .. . 64
lnVes.Anylby Dow Jones , Master Type ••.••. . · · · 27
· Market Analyzer. .•• .. 249

MSP. 10............ . 394
MSP-lS .. . .......... 649
R ~bbons. Supples • t

Extended Warranties CALL

Riil """*r ~ eilj)ltltlOll 01111. cnlNts chldt. mtlMY order, or
Plflotlll checll. (llDW 10 busitliss days tu/ per10NI orco~ cillCl<s to
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Sp iri~

LQ 1500. . . . . . .... 1059

Quad Link · ... .. · . 409
PC Sawr " .. " ... ·39
TO ~lic k '· ' " " oi<I
6\K Ram Chip• .. CALL
C Al,l FOR PR ICE LISTI!

£.~""NOE ~\..oc#\1'\0N
1'0 "Nt vo\J BETTflt
10 SE~~ _ -- - -: - \
--, r

EPSON
RX-80

FORPC&XT

TOS HI BA
Toohib. P 1351 P . . . 1259
Toohlbo P 13Sl S ... 1259
To.bib• P1340 se.r •.. 749
Toohlb. P 1340 Poi•. . 749

FXSeries ........ .. CALL

ACCESSORIES
18
HercUleSColor Card 199
Vu tok,.ci>S Cd .. . . . \ 229

JUKI

Jukl... ...... .. .. " . 389
Tractor. .... ,, . .. . .. . 109
6300 .... . . ........ CALL

•VJ•1SA•.iil

•
For CA, Hl and Alaska

(619) 466-4895

NO SERVICE CHARGE FOR CREDIT CARDS

NATIONAL LEASING AVAll.ABLE

i,....;._~~
..

P.0 .'S

ACC~D

ON APPROVAL
Circle 90 on inquiry card.

CHAOS MANOR

Borland's Sidekick, Lotus
1--2--3, and the TNT
package turn your
PC into one heck of
a useful machine.
make a profit. Bruce is happy. since
the price per program is low. Of
course. they both are betting that
customers will also be happy.
Included in The Software Essentials
are My Word! and My Word' extended
(contains extended sort. global para
graph reformatting. and calculations:
it's WordStar-compatible): 80-page
manual plus NEW.DOC on disk: My
Word!'s mail-merge utility. alias
"MyMerge."
Textref: an indexing program that
makes very complete indexes: too
complete for large books but not bad
for program documentation. It's a
single-word indexer: for multiple
levels. you have to do a bit of work
by hand. Still. it does work well for a
first pass. and the price is right.
The Creator and Reporter: with a
newly reprinted 120-page manual.
While these won't do everything that
dBASE II will. they'll do a surprising
amount of data management and
report generation. probably as much
as most users need.
Just to sweeten the deal. they've
thrown in some utilities.
Compress/Expand : makes My
Word! files smaller for disk storage.
Much akin to the public-domain
squeeze and unsqueeze utilities. I'd
never use it myself. but it does seem
safe and can save disk space.
Read: a typing program like MS
DOS's More. Unlike the TYPE com
mand. the MORE command lets you
move forward and backward by pages
through the file.
Cheapsort: a low-price database
sorter program.
Xtrax: converts random or sequen 
tial files for mail merge. etc.
I'm told there are several other util
ities. too.
All the programs will run on every

model IBM. from PCjr through PC AT.
They also will run on most compati
bles: the utilities should run on almost
all MS-DOS computers. My Word!
runs on the Tl PC Zenith Z-150. and
'Iandy 2000. but not the Zenith Z-100.
As an instant software package it
looks hard to beat: word processor.
mail merger. sorter. database handler.
and utilities.
After watching Philippe Kahn dem
onstrate his Borland International
Sidekick with Lotus 1-2-3 . I came to
the conclusion that Sidekick plus 1-2-3
is at least as useful as Symphony: add
the Workman T.N.T. package and you
can turn your PC into one heck of a
useful machine.
BIG TEX

We've had our Tl Professional for a
couple of months: alas. busy months.
which haven't given me much time to
play with the machine. On the other
hand. just as we were about to get to
Big Tex. Tl sent technicians out to
rebuild him from bottom to top. so
I'm glad we hadn't invested a lot of
time in the old model.
Although I've been busy with Foot
fall and other novelistic matters. Alex
has had the summer off and was able
to put in nearly a full week with the
Professional.
Alex talks mostly about hardware.
The Tl Professional is not an IBM PC
clone. and most PC software won't run
on it. That's the bad news. The good
news is that dozens of the best pro
grams. including Lotus 1-2-3 . dBASE
II. EasyWriter. BASIC WordStar. and
many others. have been specially re
written for the Tl. and many take ad
vantage of the machine's special fea
tures. Programs adapted for Big Tex
work very well indeed.
Now to Alex's notes.
THE

Tl's

HARDWARE

"Being the inquisitive type. I took the
Tl apart to look at its construction. I
was impressed. Two screws hold on
the top panel. at the upper corners
of the rear panel. This is much better
than the five that are inconvenientl y
placed on the IBM PC Once open. the
Tl is better looking. too. There's a

spacer bar along the left-hand side of
the cabinet so that the boards won't
twist (which does happen on the IBM
PC) The power supply is much larger
than the IBM's. large enough to run
all our boards. the Winchester. and
one floppy-disk drive. (I'm told by Tl
engineers that it's not quite large
enough to run another floppy-disk
drive. but an even heavier supply is
in development.)
"There is a whole lot of room under
the Winchester and floppy-disk drives.
There's actuall y enough that some
enterprising individual could stick a
half-height hard disk under the floppy
disk drive. (The speaker is under the
Winchester drive. but of course that
could be moved ) This. by the way.
isn't so unusual: the Zenith Z-150 has
much the same arrangement-inten
tionally designed that way.
"The machine had six boards in it:
RS-232C board. memory-expansion
board. Tl's graphics board with three
planes of memory. speech-command
board. 300/1200-bps modem. and
Winchester disk controller. The first
two boards plugged into two separate
connectors that are in a row. so the
Tl PC can be said to have "five-and-a
half" slots. The floppy-disk controller.
parallel-port connector. 8088. and
12 8K bytes of memory are built into
the motherboard of the Tl PC The
modem board is built for Tl by Racal
Vadic. an old minicomputer modem
firm that now sells PC modems. All
the other boards are built by Tl (more
on that in a moment) .
.. Most of the boards are thicker than
normal. The modem board has a
transformer that sticks out. If you add
color to the Tl PC the extra graphics
memory is put on a piggyback
board-otherwise you have but one
color. The speech board is two boards
thick. but it has extremely large con
nectors that make it effectively three
boards thick. I expect that new ver
sions of these boards will be much
smaller and draw less current."
INCOMPATIBILITY

"The Tl's bus. though it looks exactly
like the IBM PC's. isn't compatible. Tl
(continued)
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Circle 2 52 on inquiry card.

Multi-function
RS-232
Transfer Switches ,

CHAOS MANOR

MFJ-1240

$7995
~ •~

Choice of
8 mode/s

~- ·•

• - ""
• • • • • ••

Multi-function RS-232 transfer switches let you
switch your computer among printers, modems,
terminals, any RS-232 peripherals; monitor data/
line failure, protect data lines from surges, and
use as null modem for less cost than aswitch alone.
Switches 10 lines (2,3,4,5,6,8, 11, 15, 17,20) .
LED data/line indicators monitor lines 2, 3, 4, 5, 6,
8,20.Metal oxide varistors protect data lines 2, 3
from voltage spikes and surges. Push button
reverses transmit-receive lines (2, 3). PC board
eliminates wiring, crosstalk, line interference.
Connects any one input to any one output.
Model Price In Out Model Price In Out

MFJ-1240
MFJ-1241
MFJ-1242
MFJ-1243

$79.95
$99.95
$119.95
$119.95

1
2
2
1

2
2
3
4

MFJ-1244 $139.95
MFJ-1245 $169.95
MFJ-1246 $199.95

l!ll FJ-1247 $99.95

3
3
5
1

.switches 20 lines

3
5
5
21
.

AC Power Centers
MFJ-1108

$

MFJ-1108, $99.95. Add conven·

99 95bounce,ience,equipment
prevent data loss, head
damage. Relay

latches power off during power tran·
sients. Multi-filters isolate equipment,
eliminate interaction, noise, hash.
MOVs suppress spikes, surges. 3
isolated, switched socketpairs. One un
switched for clock, etc. Lighted power,
reset switch. Pop-out fuse. 3 wire, 6 ft.
cord. 15A, 125V, 1875 watts. Aluminum
case. Black. 18x2%x2 in. MFJ-1107,
$79.95. Like 1108 less relay. 8 sockets,
2 unswitched . MFJ-1109, $129.95. Like
1107 but intelligent. Switch on device
plugged into control socket and every·
thing else turns on. Others available.

Acoustic/ Direct
Coupled Modem

Use with any
phone anywhere

MFJ·1233

$129 95

MFJ-1233 Acoustic/Direct Coupled 300 baud
modem. Versatile. Use with virtually any phone,
anywhere. Use battery or 110 VAC. Direct con
nect mode: Plug between handset and base. Use
with single or multi-line phones. Acoustic
coupled mode: Use with phones without modular
plugs. Quality muffs give good acoustic coupling,
isolates external noise for reliable data transfer.
Originate/answer. Self test. Carrier detect, ON
LEDs. RS-232, TTL compatible. Reliable single
chip modem. Crystal controlled. Aluminum cabi
net. 9x1V2x4 in. Other models available.
Order from MFJ .and try it. If not delighted,
return within 30 days for refund (less shipping).
One year unconditional guarantee.
Order yours today. Call toll free 800-647-1800.
Charge VISA, MC. Dr mail check, money order.
Add $4.00 each for shipping and handling.

CALL TOLL FREE ... 800-647 -1800
Call 601-323-5869 in MS, outside continental USA.

MF.

~I ENTERPRISES

~ INCORPORATED
921 Loulsvllle Road, Starkvllle, MS 39759
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In a world of

me--too machinery, the
TI Professional is
obviously different and
thus more salable.

give you (or at least me) eyestrain
after a few hours... J.E .PI
lHE

Tl

BOARD CRUNCH

"When we first got Big Tex. he had all
six expansion connectors filled (see
above); it's pretty tight in there. When
Bill Cmela came out from TL he re
placed the two boards in a row (that's
the memory and RS-232C boards. if
decided to move the bus lines around you're keeping count) with a Persyst
so that IBM cards wouldn't work in the Time Spectrum board. The Time
Professional. This seemed to me like Spectrum board has a light-pen
a pretty bad idea when I first heard adapter. battery-supplied real-time
about it-after all. Tl had lost big on clock. an RS-232C port. and space for
the Tl-99/4A with much the same up to 448K bytes of memory-which
approach. But there was some logic brings the Tl PC up to 512 K bytes. The
to the decision. as I discovered light-pen adapter has the same con
later.
nector as the monitor. so I labeled
"If the Professional had had IBM
them both to circumvent confusion.
compatible slots. everyone would The Time Spectrum board comes with
have thought it was another IBM PC software to automatically set the Tl
clone. Customers would have rioted PCs time at start-up plus print
if they knew that boards could plug · spooling and RAM-disk software. The
in but wouldn't work exactly as in the clock was accurate to within a few
IBM. One of the main selling points minutes when I tested the board.
"The Time Spectrum board sup
of the Tl PC is its high-resolution
graphics; if Tl had made the slots plants the RS-2 32C and memory
compatible. it would have had to boards (the short ones in a row) plug
make the graphics compatible (and ging into &oth sockets. so it looks like
therefore much lower resolution).
two different boards to the Tl. Unfor
tunately. Bill had to remove the
"While you can argue that compat
ibility isn't quite that cut and dried. modem board so that he could fit in
you must admit that it was a smart the Persyst board-since the Time
move. In a world of me-too machinery. Spectrum board. with all its memory,
the Tl PC is obviously different and is two boards hooked together.
therefore more salable. This. without
"We were certain we wanted all five
boards (which were around nine
going overboard in the other direc
tion. as with the Victor 9000. Apple boards thick) installed. so it became
a game of Chinese checkers. figuring
Ill. or NEC micros.
"This incompatibility meant that Tl out which boards would fit in which
could include a much better display slots. One of the engineers at Tl said
than the IBM's. Screen resolution is that he didn't think you could physi
720 by 300 pixels. with no display cally fit all the boards into the box.
but if you could. the power supply
modes that I can find. The higher res
olution. better character set. and wouldn't complain. I saw a challenge.
larger screen make the display better so I played with various configura
than the IBM PCs if you compare tions. Then the speech board wouldn't
color to color. Compared to the IBM listen. so Bill had to come out again
monochrome. it's a toss-up. which is anyway. Between the two of us. we
discovered a way to fit all of them in."
a compliment to the Tl's color dis
play."
ALL THE BOARDS Do FIT!
lln any event. the Tl has the only col
or display (under $10.000 anyway) I "People who don't own a Tl PC are
know of that you could use day after invited to skip this section; those who
day for word processing. All the other do will be happy to know that you can
color systems are too fuzzy and will
(continued)

The first 3-in-One printer with a good head for
graphics.TheToshiba P1351.
The Toshiba P1351 is the ultimate 3-in-One
Intelligence that's letter-perfect. Our unique
printer. Other printers try to approach our level of
print head gives you letter-quality results from any
graphics sophistication. Other dot matrix printers
typeface you choose. And with Oume SPRINT 5™
can come close to us on speed. And there are
emulation, the Toshiba P1351 can give you those
even a couple of printers with a 24-pin dot matrix
results from almost every popu lar word processing
print head similar to ours. But our combination
program. Of course, it's fully IBM-compatible. And
of graphics, speed and letter quality makes the
there's even an optional forms tractor or sheet
Toshiba P1351 stand alone.
feeder for paper handling versatility.
Intelligence with an eye for detail. The
Intelligence and speed. You won't have to
Toshiba P1351 comes with one of the most
sacrifice speed for letter-quality printing. Because
advanced print heads in the industry. A unique
the Toshiba P1351 gives you the best of both.
high-density 24-pin dot matrix print head that
Sharp, clean letter copy at 100 cps. And even
produces amazingly sharp 180 x 180 dot-per
faster draft copy at 192 cps.
square inch, fully dot-addressable graphics. So
Intelligent and dependable. The Toshiba
you get unbeatable high-resolution charts,
P1351 3-in-One™ printer is also engineered and
graphs and illustrations no one can duplicate.
built with avery intelligent attitude toward depend
And it's supported on popular graphics software
ability. And optional third party 24-hour service
like Lotus 1-2-3:M
is also available. That's why, over the past four
Intelligence that's unlimited. The Toshiba
years, more than 200,000 intelligent buyers have
P1351 does more than give you access to three
depended on Toshiba 24-pin printers.
resident typefaces for word processing.
So make the intelligent move. To the
It also gives you the ability to down
Toshiba P1351, the first 3-in-One
load an unlimited variety from a
~;__i: L
~!
printer with a good head for
growing library of IBM-compatr ~!!~~~~!!!!~ ~, graphics. And everything else.
ible software typefaces. They're
~
For more information, call
all stored on floppy disk. And
1-800-457-7777, Operator 32.
you get programming access
Lolusa n d 1-2·3 are lrademarkso l Laius Oevetopmenl
to five typefaces at any time.
Corporalion. SPRINT 5 is a lrademark of Oume Corpora11on
In Touch with Tomorrow

TOSHIBA
TOSHIBA AMERICA. INC. lnlormat1on Systems Division

Circle 3 73 on inquir y card.
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Circle 17 on inquiry card.

AD~NCED
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CHAOS MANOR

1 - - - - AMERICAN

M::MORl::S
COMPUTER SYSTEMS

IBM PC 64K, 1 DRIVE ........ .. .. $1395
IBM PC 64K, 2 DRIVE ............ $1575
IBM PC XT, 1 DRIVE ............ CALL!
IBM AT ...... .... .. . ........ . . . CALL!
COMPAQ 128K, 1DRIVE .. ... . . .. CALL!
COMPAQ 128K, 2 DRIVE .. . ...... CALL!
TAVA PC 128K, Complete System .. . $1595
SANYO 555·2 ............... . ... CALL!
SANYO 550·2 .... .. ... ..... .... . CALL!
APPLE llC .......... ..... ...... CALL!
MacINTOSH .... ........... .. .. . CALL!

DISK DRIVES
TEAC 55B, 360 KB 112 HT .......... $123
PANASONIC !MATSUSHITA)
360 KB, 112 HT .................. $118
SANYO 360 KB, 1/2 HT ........ .... $118
IBM PC-AT, 1.2 M6, DUAL SPEED,
112 HT .... ....... .... ...... .. CALL!
TOSHIBA 360 KB, 112 HT .... ...... $145
MITSUBISHI QUAD DENSITY
112 HT .......... .. .... .. ...... . $149
TANDON TM 100·2 .... ...... ..... $169
A.M.I. Ile .... . .... ...... ...... ... $175
A.M.I. Ile .. . ......... . ....... . . . . $175
IBM COMPATIBLE SS/DD . . . . . . . . . $90
TRS 80 COMPATIBLE SS/DD . . . . . . . $90
10 Mb HARD DISK
W/CONTROLLER ........ . ...... $799
IBM COMPATIBLE
PRODUCTS/ACCESSORIES
COMPUTER PERIPHERALS, INC. '-...__ ?'
!ADD ON CARDS)

~

HACK jS,P,C, 0·384K) ........ . . $209.95
MULTI-PACK jS, P, C, 0·256K) . . . $179.95
PCM·l l0·256K) . . ....... . . .. .... $129.95
PCM·210-384K/512K) . . .. . . ... . .. $162.50
64K UPGRADE IBM . . . . . . . . . . . . $39.50
LOCKING DISK FILE j90 CAP .) . . $23.95

000000000000

ADVANCED
MEMORIES
187 W. Orangethorpe
Building 1, Unit C
Placentia, CA 92670

(714) 528-4300
fZ.".Til

CA RESIDENTS

~

~ ADD 6.5% SALES TAX ~
Availability and prices subjecl to change without notice.
Not re sponsible for lypographical errors.
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fit all of those thick boards in your PC
"Unplug the computer and take off
its top. lake out the screw that holds
down the Winchester controller
board-that's the one nearest the
floppy-disk drives with two cables on
it. You'll need longer cables for this
board. The cables needed are 34-pin
card-edge socket to 2-row female pin
connector and 20-pin with the same
connectors. If in doubt. take the old
cables with you when you get them
made up. I had them made about a
foot longer than the current ones.
They were about $30. which is far less
than an expansion chassis for the Tl.
You can get them made at most spe
cialty computer supply stores. Radio
Shack stores stock only cables for
Radio Shack computers. (Make sure
you notice the orientation of the con
nectors when you remove them; the
new ones must be connected the same
way. Also note what connectors are
used: there are extras on the Win
chester board. I don't know what
would happen if you connected some
thing backward or to the wrong socket.
but I wouldn't want to find out.)
"Once you've got your new cables.
here's how to fit all the boards in: first.
make sure the power cord is un
plugged. (You did that anyway. right?)
The Time Spectrum (or memory)
board goes in the first slot (as seen
from the front of the computer). Next
goes the graphics board. which you
probably haven't touched. Next. route
the Winchester cables between the
power supply and drives. past the first
slot where the Winchester board used
to sit. between the card sockets and
card guides. (The card guides sit up
near the front of the cabinet and keep
the cards from twisting.) Connect the
cables to the Winchester board with
the same orientation as when you
took the board out. Give the cables
a quarter-twist gently. so they won't be
in the way of the next board. Then
connect the wire from the speech
board to the motherboard. If it's still
connected. leave it alone. If the
jumper has come loose. the speech
board hardware manual tells how to
reconnect it. Now (nsert the speech
board. taking care that the Winchester

cables are out of harm's way-not be
tween the cards and their card guides.
nor between the socket and card
edge. nor where the speech board will
sit. Be very gentle with all the boards.
You may have to pull the Winchester
board out partially to seat the speech
board. Some gentle persuasion of
both boards and their cables may be
in order. Don't force anything. All the
boards must sit in their connectors.
the card-edge guides. and their
sockets or they (the cards) will twist.
This is a no-no.
"Once these two boards are in
place. make sure the Winchester
cables aren't pinched and that no
boards are touching Then plug in the
computer. turn it on. and boot up the
diagnostic disk. Test the computer
and the speech board. If all is work
ing. you can put the modem board (or
whatever's left over) in the last slot.
put all the hold-down screws back in
the boards. check for boards touching
again. and put the cover back on.
You've just saved yourself a lot of
money."
HARD-DISK SYSTEM

"Our Tl has the optional I 0-megabyte
hard disk: as with the PC XT. the drive
itself sits in the right-hand slot. The Tl
will accept hard disks from 5 to 30
megabytes. The hard-disk formatting
program lists I 0 different models.
"The only problem with that pro
gram is it's slow! It took 20 minutes
to format and error-check our IO
mega byte drive. I'm glad you have to
do it only once.
"I couldn't find a program to parti
tion the hard disk for operating sys
tems other than MS-DOS. I know that
the UCSD p-System . CP/M-86. and
Concurrent CP/M-86 are available for
the Tl. though.
"The hard-disk controller itself is an
add-on board. Unlike the IBM. the Tl's
floppy-disk controller is on the
motherboard. along with a parallel
(Centronics) printer port. That means
one more free slot.
"Tl's hardware approach contrasts
well with IBM's and Zenith's. IBM
builds the keyboard interface. some
(continued)
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memory, a cassette interface. pro
cessor. and boot ROMs into the PC
motherboard. Tl adds a floppy-disk in
terface. diagnostic LEDs (light
emitting diodes). and the parallel
port. Zenith's motherboard is more
like an S-100 bus: nothing but power
and data signals. All the functions.
from processor through keyboard in
terface. are on add-on boards. On the
one hand. the basic machine price
can be kept low (as with IBM and Tl).
On the other hand. expansion ism uch
easier-as with the Zenith."

Tl

HARDWARE PLANS

"Tl's own mouse is being approved by
the Federal Communications Com
mission. but some third-party mice
will work. Someone makes an expan
sion chassis for the Tl. a product we'll
probably need soon. Of course. Cor
vus makes an Omninet board for the
Tl. and several other local-area
network boards are available.
lHE

Tl

DIAGNOSTICS

"Most computers come with a diag
nostics or troubleshooting disk. but
rve never seen a microcomputer with
such good ones. Three LEDs are on
the motherboard; these light up when
the computer is too sick to boot. You
can figure out what's wrong by read
ing the hardware manual. The com
puter gives itself a short self-test
before starting up Unlike the IBM PC
the memory test is tolerable even with
512 K bytes in it. You may remember
we disabled this test in the IBM PC
because it took so long; we don't feel
the need in the Tl.
"The diagnostics disk is very good.
I learned this by doing: I checked out
the speech board before using it and
discovered it wasn't listening to the
headset. Yet it passed all 10 internal
tests and it spoke. so I knew it was
otherwise okay. A quick board swap
later and all was well .
"These tests are so thorough that
the extremely knowledgeable could
fix moderately bad problems them
selves. As it is. the diagnostics disk.
plus operations manual. is enough for
the beginner to isolate most faults. It
insults neither beginner nor expert.
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which is a rarity among manuals. This
goes for the software and other
manuals. too. Many companies could
benefit from manuals this good.
..A few complaints: there is no
physical Reset button. Like the IBM
PC Ctrl-Alt-Del will reset the machine
if it's listening to the keyboard. If a
program crashes or turns off the in
terrupt that listens to the keyboard.
this won't work. You must turn off the
power. wait 20 seconds. and then turn
it back on. That's extremely bad for
both boards and the hard disk. The
Tl PC shares this deficiency with most
IBM PC clones.
"Also: the cursor blinks about once
a second. which is distracting IAlex
charitably calls it distracting. l call it
maddening . ...J.E.P.I I know this can
be disabled because the speech pro
gram does so. I will have to plumb
through the manuals for how to turn
this off. Also. the Caps Lock on the
keyboard (which has an LED. bless Tl)
goes on whenever you reboot. It must
have been designed by an uppercase
typist. A little program to set these
would be extremely nice. especially if
it would reset them between pro
grams.
"On the hard disk: the model we
have has no way to retract the hard
disk head. Later models have a land
ing zone. Also. I would really like a
physical write-protect switch on it. just
like on larger drives.
"The hard disk does make PC-DOS
and MS-DOS easier to use. l set up
separate directories for programs like
WordStar. BASIC and modem soft
ware. with path commands to search
them. With buffers set to 30. the hard
disk really moves. The Tl would be a
great development computer."
THE SPEECH HARDWARE

" With the full name of the Speech
Command System. this is a rarity. It's
both a talker and a listener. You can
dictate. dial and answer the phone.
give voice commands to programs.
use a voice password to lock out un
wanted guests. set up appointment
schedules. set alarms. and give your
self audio reminders. The board's
vocabular y (on input or output) isn't

good enough to actually transcribe
your audio ramblings. but it is good
enough for everything else. It's quite
a board-I'm disappointed that it
hasn't been accorded the publicity it
deserves. !Editor's note: The Speech Com

mand System was reviewed in June. page
34 l.I
'A word on l/O: the board comes
with a microphone/headset that works
well; a phone can also be used
through the board. If neither suit you.
you can use any good dynamic 600
ohm microphone with a \4-inch plug.
I'm using a Radio Shack cardioid
microphone. catalog number
33-992B. You'll also want a good
microphone stand; effective range is
only about 3 inches. (There may be
a way to adjust sensitivity of the in
put; rm still learning.) With the exter
nal microphone. the board talks back
through either the Tl PCs own
speaker or any 8-ohm external one.
"The speech system isn't perfect. Its
quality could stand improving. Voices
played back are discontinuous and
somewhat garbled-less so with the
external microphone than the head
set. Both are a bit too noisy. Yet the
board is still a great start.
"Voice data is recorded at 2400 bps.
With data compression (speech is
mostly silence) and a little better cir
cuitry, I'll bet that Tl could improve
the voice quality considerably.
"You can change the speed of play
back. much as with dictation
recorders. Unlike them. however. the
replayed voice tends to break up at
high or low speeds-much like the dis
continuity at regular speed.
"The Speech Command System re
quires a great deal of memory to run.
both RAM and disk. The speech pro
gram itself is l 6 l K bytes. A bit of
arithmetic shows that floppies are
quickly used up at 2400 bps with
serious dictation. A hard disk is cer
tainly in order for more than l 5
minutes of dictation at a time."
PHONE~SYSTEM SOFTWARE

"The speech program itself is broken
into major selections: phone dialer.
phone answerer. dictation system . and
(continued)
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316-676-3004
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AMDEK

IBM PC BOARDS

.. .. . . .•..... $1049
DP-9620B.
. 1099
DP-9625B.. ... . .... . .. . . 1199
DP-6500 .... . . . . . . .. . .. .2299

300Gi l2 "g•ecnl .. .. • . • . . ... 135
300 A 112" ambed . .. . . . , .. ... 145
310A(IBMPC) ... . • . •. . ... 165
600 ... . ....... " " .. . . . ..... 449

TEXAS INSTRUMENTS

BMC

AST Sixpak plus 64k . .. ... .. 299
ASTMegaplus 256k . ... .. . . 569
Microsoft 256k RAM Board . .. 299
Plantronics Color + Board .... 399
Quad ram New Ouadboard ..... Call
Quadram Quadlink Board ..... Call
Tecmar 1st MATE Board ...... 229
Tecmar Graphics Master Board . 569
PC Peacock Graphics Board . . . 299
64k Ch ip Kit (9 Chips) .. .. .. . . Call

Tl855 w/Tract. . . . ... .. . . . .. . . $849
Tl 810RO Pac kage .. . . . .. .. ... Call

C.ITOH
Prowriter8510APar........ $315
Prowriter 851 OA Ser......... 415
Prowriter II Par...... .. .. . .. 499
Prowriter II Ser. . .. .. . • ..... 549

. ....... $79

JB 1201 ll2"g•eenl
.. , .. $155
JB-1205 112" ambed .. .•...... 155
JC-1212 112"" colo•I .. . .•. .. .. .339
JC-1216112" RGBI ... . •.. . .. .439

- SYSTEMS

STAR MICRONICS
Gemini 10X . ...... . . .. . .. .. .. $259
Gemini 15X.. .. ... . .... . • ..... 389
Radix 15 ......... ............ Call

MANNESMAN TALLEY
MT-1601 .. . ....... . .... $529
MT-160 L ........ .. . ..... 579
MT- 180 L ...•... .. .• . ... .829

DIABLO
620 RO 25 CPS ... .. ..... . $879
630 RO 40 CPS ... . ....... 1705

I

ML -82A .. . . . cal .. r .... Call
ML-83A . . . . . . . r Qll. . . .Call
ML-92 Par......
1,.0..r! .Call
ML-92 Ser. . .. .. f'10VI/. . . I .. Call
VIL 92SA (APPLE I .. . . . •ceS' .. Call
ML-93 Par. . .. ... .
Call
Pacemark 2350 Par... . .... .. Call

fo. . .

prt ..... .

PANASONIC
KXP1090 . .. . ... ... • . . •.. . .. $279
KX-P1091 .. .. ... .. . . ... .. .... 329

NEC NEWNEC 2050 . . .. . . 979
3530 .. . $1490
8023 ....

12" Green Monochrome ..... $ 169
12" Amber Monochrome ..... 179
13" RGB... .
. 379
PRINCETON
SR-12 ....... . ..... . ..... . .... 625
Scan Doubler..... .... ... ..... 205

SAKATA
SG-1000 12"G reen .... . .. . . . . .. $105
SG-1001 2"Color .... , .•...... .. . 269
SG200 12"R GB ........ ... . .... 539

TAX AN
KG 12N 112"g•eenl .. ,
210 113"colod ......
400 11 3" AGB colod . .
410 113" RGB colool . . ..

... ,
• ...
. .. .
,...

, .. $129
.... 299
. . .. 299
. . .379

ZENITH
Z-122 112"am•ed ...... •. , .. $139
Z-123 11 2" goeenl , . . . . .
.109

- HARD DISKS
CORVUS

Sprint 11 /40 . ..... •. . . .. $ 1299
Sprint 11 /55 ...... • ... . . . 1499
Sprint 11/90 ..... . . .... . .. . ... Call

RITEMAN lnfo,runner .. . . $299
Advertised prices reflect a cash discount on prepaid
orders only. M ost items are in stock for immediate
ddvcry 1n faccory sealed cartons with ful l f actory

COLUMBIA
VP Portable ..... . . . . . . .. .. Call
MPC 1600-1 .... .... .... .. Call
MPC 1600-4 ...... . . . . . ... Call

CROMEMCO .. ... ........ Call
IBM ........ . ............ .. .. Call

SOFTWARE
Discount Prices on
Most Popular
Manufacturers!

2 doves, Prni .. MDT·70 Terminal

NEC

NORTHSTAR
Advantage .. ... .... . ... .. Call

SANYO

Maxell

MBC 500-2 ... ......... .. ... .. Call
MBC 55&1 . . .. . .. .. ....... . $1139
MBC 565-2 . . ........ . ... ... . . Call

51/4" MD1 ... .. . •...... $2 2.95
51/4" MD2 ... ... • . • ..... 32 .95

APPLE
Apple 11 -C w/l

3M/Scotch

TELEVIDEO

51/4" SSDD ... . ........ $21.95
51/4" DSDD .. .. • ..... . .. 30.95

Educator
Lifetime Warranty
51/4" SSDD . . ........... $16.95
51/4" DSDD . ............ 21.95
Flip 'n' File/holds50 DiSks ... . .. 17 .95

w t300 band modem

Personal Terminal . . . . . .... . . 849
w/1200bandmodem

910 ............ . .. . ... $439
914 ... . .. . .. .•. ... .. . . . 579
924 ... • . .. .• . ... . .. ... . 695
925 .. .... .. • .... • . .... .699
950 . ... ....•... .•. . .. .. 865
970/50 ... . .. ... . . .... .. .949

QUME
102 GR. or Amb ...... .. .. . . . . $549
108 Gr. or Amb ... . . •. ..•.. .. . . 719

WYSE
50 ... .....•.. ..... . .
300 Color. ... . •. . . ...•..•.. ... 1089

ZENITH
Z-29 . . .. .
ZT-10 ............. .. . .
ZT-11 ... .... . . ....... .

- MODEMS

PC-8201 Portable . .. .... . ..Call
PC-8800 Small Busine ssSystem . .• 1669
PC-8800 16-BitSys<em .... . ... 1999
PC-8800 System w /B·in . Drives. , .• 2299

- DISKETIES-

Personal Terminal. . . ... .. . . $399
Personal Terminal. . ..... . .. .529

MORROW
NEWPivot .... .. .. . . .. . .. . .. . Call
2 dr.ves. 256K, Modem, LCD
MD-3 ... . . . . . .... .. .. ... ... $1927

TALLGRASS
TECHNOLOGIES

279

JUKI
Daisywheel. ... . . ....... $459

ALTOS . .... .... . .. .. . . ...... Call

20Mg . (IBM or Apple). . ... .. . $3315

20MBHardfile Disk
forlBM-PC ... . ..... . .... 2695
Greatlakes . . . . .. . .... • . ...... Call
Teamate . ...... . .. . ..•..• . . .. Call
Turt>o-10 'h height. .. . .... . ... Call

New!
Televideo Personal Terminal

TELEVIDEO

PANASONIC

EPSON
RX-SOFT .. .. . .. . .• . . . . .. $299
FX-100 .......... . . .•... . 599

OKIDATA

12 AU 11 2" g•eenl . .

NEC

ESPRIT SYSTEMS
' Esprit .. . ...... .. . . ... . . $ 485
Esprit Ill !De tachable Ke yboard! . .. 649

drive.

228.K$ 1035

Tele-PC...... . . . .. .. . .. ...... Call
Tel&-XT .. . .. . .... . . . ... • . . ... Call
TPC-11 Portable .. . . . .. ... ..... Call

ZENITH
151 -22 w/2 Drives . . .. .. . $?495
151-22 w/Hard Disk ... ... .3995
161-22 Portable ..... .. ..... Call

HAYES
Smartmodem 300 .... . • . ... $189
Smartmodem 1200 ... . . ... _. 479
Smartmodem 1200B .... • .. . 429
Micromodem 11-E .... . ..... .. . 219

NOVATION
D-Cat ....... ..• . ....... $149
J-Cat ..... ... . . .. . ..... . . 99
Apple Cat II ........ . .. .. .. 249
103 Smart Cat. ...... . . . . .. 179
Smart Cat'+ . ... . .. . ...... ... . 339
103/212 Smart Cat .. . . .. ...399
212 Auto Cat . ...... ...... 549
Access 1-2-3 . . . . . . . . . . . . 399

SIGNALMAN
Mk XII . .. .279
Mk VII .... 129

Volksmodem . 59
Mk IL . . ... $75

U.S. ROBOTICS
300 Baud Password ........ $ 149
1200 Baud Password ... . . ...339
PC 1200 Baud Modem .......329
S 1 00 1200 Baud Modem .. .. .329
N.Y. residents, add appfOpriate sales tax . We ac
cept VISA and Master Ca1d. Personal and company
checks. allow 2 weeks lo clear. C.O.D .' s require a

Circle 55 on inquiry card.
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transparent keyboard software. 1"11 talk
about each of these in a moment.
"This is one nice hunk of software
In fact. it almost has too many op
tions. Let me explain.
"A problem that software develop
ers must face is a user's experience.
Unless he"s going to restrict the soft
ware's flexibility (people will feel in
sulted). he must explain all of them.
The more options. the more likely a
newcomer will give up because it's
too hard to learn. Yet people like me
who want everything controllable will
snub inflexible software. With the
speech board's obvious target being
the busy executive. I wonder if Tl
hasn't erred by putting too many fea
tures in the program. Of course. the
gadget-mad person will love it and be
patient enough to read about all its
features. I'd love to hear how long it
took other people to figure out this
system.
"That out of the way. I can say that
Tl's programmers have paid very
close attention to detail. All of their
programs use the function. arrow. and
editing keys right where you'd expect
them. Escape gets you out of one
menu into the previous one. The edit
ing keys even work in MS-DOS: using
Ins and Del. you can insert or delete
a character within a command. The
line under consideration changes
color to remind you you're working on
it. The same function key does the
same thing through all of the voice
command routines. The menus are all
tree-oriented. but there aren't more
than two levels to the bottoms. The
menu items do what they say they
will-without much jargon.
"Like it? I may go hoarse praising its
good points. It quietly does what it
says it will. with accurate sample
screens in the manual."
PHONE DIALER

"I haven't experimented with the
phone dialer much. The software
looks good and does dial the phone.
You can set it up to dial someone and
play a prerecorded message. Once
you run 'PCSpeech smartphone: you
can use the TI keypad. the phone. or
your on-line list of numbers to dial
326
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out. There's also a way to continue
working on the computer when you're
put on hold. You can take notes on
the computer while phoning. too."
APPOINTMENT SYSTEM

"Nicely done. You can set the alarm
to remind you to leave or expect
someone. You can set up 'day at a
glance' appointment lists days in ad
vance. I don't think you can set daily
or weekly appointments. except one
at a time. Nonetheless. the over
worked man without a secretary might
find this essential."
THE PHONE SLAVE

"'I've now played with the answering
machine function for about an hour.
(The biggest problem was my plug
ging the phone into the modem in
stead of the speech board!) It's easy
to learn: everything is menu-driven
and consistent. You record your
phone greetings (up to five) and can
then set the machine to answer with
one of these. You can also replay
messages from any Touch.'.fone phone.
For privacy. you can set up a four-digit
password. Once you've convinced the
computer that you're entitled. it will
let you play back. delete. and skip
over messages. It differentiates be
tween old and new messages-and re
members when they came in. There
was serious attention paid to detail in
this program.
"Complaints: speech quality (again).
The recorded messages tend to dis
tort. The Tl's voice itself is very clear.
though. Other complaints: the ma
chine takes several rings to answer the
phone. even set to answer on the
zeroth ring. and it takes several sec
onds to hang up after you hang up.
But these are probably features:
almost no one is actually ready to talk
until the second ring. and you
wouldn't want to hang up too early on
anyone. There is no provision for
remote voice command-you must
use touch tones-nor can the many
commands be listed over the phone.
You 'd have to carry the supplied ref
erence card. You can't record new
messages. switch messages. etc ..
!continued)

Now there's no

excuse to drop dead.
Producing a brochure. Introducing a
new product. Moving your entire com
pany across town. Every project has a
start date, a completion date, and a date
beyond which you absolutely, positively
cannot go. The drop dead date. Blow
that date and you've got positively,
absolutely no excuses.

status or budget reports, it prints them
out. In text and bar charts. And it can
also send budgeting information to pro
grams like Multiplan~ Microsoft Chart,
or Lotus™1-2-3'.M

Get Microsoft Project. No excuses.
Microsoft Project is easy to use. Espe
cially if you're familiar with electronic
spreadsheets. It saves your company time,
work, money. Makes you an on-time,
on-budget manager. Not to mention it's
from Microsoft. We're the people who
designed the MS:."DQS operating system
~sOFt
that tells the I~M
PC how to think. The High Perfo~ar:.ce Software
And our BASIC is the language spoken
by nine out of ten microcomputers
Better to arm yourself with Microsoft®
worldwide.
Project, the new software tool for
For the name of your nearest Microsoft
business managers and their IBM® PCs.
dealer, please call 800-4 26-9400. In
Microsoft Project tells you which activities
Washington State, Alaska and Hawaii
are essential to keeping your schedule.
206-828-8088.
And which you can let slide.
Should you decide you can face an
Microsoft Project keeps you on a
other drop dead date without Microsoft
healthy track.
Project, tell us where to send the flowers.
What a spreadsheet does for financial
planning, Microsoft Project does for start
to-completion scheduling. Give it your best
to worst "what-if'' scenarios. It tells you
what must be accomplished. By whom.
By when. At what cost.
When management needs detailed

MICRll:"

Microsoft and Muhiplan arc rL'gisrcrcd rradcmarks and MS is a mldcmark ofMicrosofr
Corporation . IBM is a registered trademark of lnternationa\ Business
Machines Corporacion. Locus ;md I· 2 ~ 3 are trademarks of Lmus Devdnpmcnr Corpor;uinn.
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remotely. August I 5. 12 :05 a.m. is
replayed as "zero eight one five at
zero zero zero five''.......the speech
board's vocabulary should include the
months. the numbers from I through
20. and a.m./p.m.
"Don't get me wrong: I like this
product. Tl could have left the phone
answering option off. with its attenc

dant circuitry. but didn't. I'm glad; it's
as good as some mechanical answer
ing machines and doesn't limit the
caller to a I 5-second "HellothisisDave
l'mtryingtoreachyou bye!"
THOUGHTS FOR IMPROVEMENT

"The speech program should display
the length (in bytes and seconds) of

ITEMS DISCUSSED
DISK MAKER I . . ... .. . .... . $1500
New Generation Systems Inc.
2 I 53 Golf Course Dr.
Reston. VA 22091
(800) 368-3359

RlO PLUS II CLOCK MODULE .. $395
STB Systems Inc.
601 North Glenville
Richardson. TX 75081
(214) 234-8750

GULF STRIKE .... .. .. .. ...... $30
Victory Games
43 West 3 3rd St.
New York. NY !000 I
(212) 563-2630

SAGE IV ... . .. . . .......... $7300
Stride Micro
4905 Energy Way
Reno. NV 89502
(702) 322-6868

KOALAPAD . . ......... .. .... $125
Koala Technologies Corp.
3100 Patrick Henry Dr.
Santa Clara. CA 95052-8100
(800) 562-2327

THE SOFTWARE ESSENTIALS .... $12 5
TNT. SOFTWARE ... . ..... $25-$50
Workman and Associates
112 Marion Ave.
Pasadena. CA 91106
[818) 796-4401

LASER)ET PRINTER . .. . ..... . $3495
Hewlett-Packard
1944 7 Pruneridge Ave.
Cupertino. CA 95014
(800) 367-4772
LILITH ................... $8000
MODULA-2 (for Macintosh) . . .. . $90
Modula Corporation
950 North University Ave.
Provo. UT 84604
(801) 377-3598
MODULA-2 . . . ...... .
Volition Systems
POB 1236
Del Mar. CA 92014
(619) 481-2286

.. $595

MODULA-2 (for the IBM) .. . .. . $495
Logitech lnc.
16 5 University Ave.
Palo Alto. CA 94301
(415) 326-3885
0UADBOARD .......... $345-$795
Ouadram
4355 International Blvd.
Norcross. GA 30093
(404) 923-6666

Tl PROFESSIONAL. .... . from $2495
Texas Instruments
POB 402430
Department DCA232BY
Dallas. TX 75240
[800! 527-3500
TIME SPECTRUM...
. .$395-$1270
Persyst Products
Personal Systems Technology
17862 Fitch
Irvine. CA 92714
(714) 662-5600
UNDER WARE ..... . .. . ... . ... $20
Diversions Inc.
I 5 50 Winding Way
Belmont. CA 94002
(415) 591-0660
. .. $ 2899
Z-100 COMPUTER. . .
Z-150 COMPUTER .. . . .. from $2199
Zenith Data Systems
1000 Milwaukee Ave.
Glenview. IL 6002 5
(312) 391-8865

each piece of dictation. I don't like its
green display (everything else is white
on black). but that's minor.
"Playing with this board prompted
many ideas. For instance. how about
a software overlay that plays back dic
tation while in another program? That
way, I could replay my meanderings
and type them in with WordStar at the
same time. A really smart program
could find the space between words.
play back one word at a time. and
watch for the space bar to be pressed.
You could listen to a word at a time
and never have to fiddle with a foot
control as with a regular dictating
machine. Of course. it'd also have to
wait for you when you made correcc
tions. Hmm. maybe it could watch for
the arrow and editing keys. When it
saw one. it could wait for you. Then
you'd signal start-up with something
like Alt-Space. Oh. and it should
repeat the word if you don't type any
thing for a while or press a Replay key.
"Listening. Tl?"
THE MODEM

"The modem and speech software are
somewhat integrated but leave room
for improvement. The modem itself
seems to work well. You can hook
your phone through the modem and
speech boards and still use the instru
ment. An integrated speech/modem
board would be the next logical step.
"Another integration I'd like to see
is using the network software (e.g ..
Omninet) to send voice messages
from Tl to Tl."

Tl

SOFTWARE

"We also received some Tl-specific
software. The WordStar uses all the
special keys. including all I 2 function
keys. Other niceties: Shift-right-arrow
moves by word Shift-up-arrow by
screen. etc This is very intuitive for
most people and much easier to re
member than control keys.
"The MBASJC seems pretty stan
dard. I haven't experimented with it.
"Emulate. a supplied utility. makes
the Tl much more like an IBM PC You
can run My Word! with it installed. It's
not perfect-StarFleet Battles (come
(continued)
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emost

BASIC.

Microsoft® BASIC is the language
than ever with the advanced
spoken by nine out of ten microcom
trace command.
puters worldwide. It's the language
It's no wonder Microsoft is the most
with the most programs written for it.
logical choice for the Macintosh.
So if you want to access the
power ofyour Macintosh7 only
one language makes the most
Lhl
MENU 7,0, 1,"0ra w"
sense. Mac's first language,
MENU 7, 1, 1, "I ine"
Microsoft BASIC.
MENU 7, 2, 1,"circ le"
MENU 7,3, 1,"arc"
Not only is it the industry
RETURN
standard, it's the most advanced
BASIC for Macintosh. It lets
' update the s cr.;en
Update V 1ew ·
you add mouse commands.
FOR Oot.Po1nt.er= t TO r··iumC 1i:1t. ·;.
Graphics. Windows. Change
GOSUB Con··1c>rt. : (•
LINE i xl\ y1:>:1- (:.: l .•j t :i
type fonts and styles. Customize
NEXT OotF'o1nt. er·
NEXT lino?POlr'I er
menus. Incorporate music and
RETURN
sound effects. Write your own
dialog boxes. Basically, it lets
you take advantage of everything
that makes Mac' Mac:
It makes editing programs as easy
MICR~SOft W~'ve
as cutting and pasting and pointing
The High Performance Software WTitten more
and clicking. Debugging is easier
Macintosh programs than any other
software company. Including Mac's
spreadsheet, Multiplan~
So if you want to get the most
out of your Macintosh, call (800)
.426-9400 for the name ofyour nearest
Microsoft dealer. In Washington State,
· Alaska, Hawaii and Canada, call (206)
828-8088.
' IV lruji)W

~·li1.·rusl1ft

;in,J l\1Lil uph111

;ir._' rL'gi~tL'ri..:d

rradt' m;1rb.

~1acintnsh is :t cradl'mo1rklil·t·ns1·d

r1'

oi Min(lsolr

Arri,_. Cumrutl.'I.

Corrt\T<Hi11n.

lrh.·.
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piled IBM PC BASIC) still won't run.
Emulate doesn't seem to affect the
operation of Tl-specific programs. so
I run it at boot-up.
"IUS's EasyWriter II is also supplied
and runs. but I didn't experiment
much with it.
"The major defect of all the sup
plied software is the same: none of it
supports PC-DOS and MS-DOS path
names. You can change drives but not
directories:·

8086/8088
Development
Package
FULL DEVELOPMENT PACKAGE

I

• Full K&R C Compiler
Assembler, Linker & Librarian
• Full-Screen Editor .
• Execution Profiler
Complete STDIO Library (>120 Fune)

Automatic DOS 1.X/2.X SUPPORT
BOTH 8087 AND S/W FLOATING POINT
I
OVERLAYS
OUTSTANDING PERFORMANCE

lHE LAST ROUNDUP

"The Tl Professional deserves better
than it has gotten. A lot of people
own and use it: enough that most MS
DOS software is first announced for
the IBM. then quickly for the Tl. The
computer is well designed. well built.
well documented. and well sup
ported. It's a dream to maintain. Even
in a world with IBM PC ATS. this com
puter competes well. Its speech
equipment is more than just a gad
get-though there's room for improve
ment. The keyboard has a nice touch.
"If you're in the market. it's worth
a good look:·
I've obviously had far less experi
ence with the machine than Alex has.
but I find nothing to disagree with. I'm
also hoping that Tl will get a machine
up to Philippe Kahn at Borland so that
he can get Sidekick running for it.

First and Second in AUG '83 BYTE
benchmarks

1

SYMBOLIC DEBUGGER
Examine & change variables by
name using C expressions
Flip between debug and display
screen
• Display C source during execution
• Set multiple breakpoints by function
or line number

I

DOS LINK SUPPORT
• Uses DOS .OBJ Format
LINKs with DOS ASM
• Uses Lattice® naming conventions
Check: D Dev. Pkg (109)
D Debugger (50)
D DOS Link Supt (35)
SHIP

m: _ _ _ _ _ _ _ _ __

_ _ _ _ _ _ _ _ ZIP_ __

P.O. BOX C
Sunnyvale, CA 94087
(408) 720-9696

I

All orders shipped UPS surface on IBM format disks.
Shi pping included in price. California residents add
sales tax. Cana da shipping add 55, elsewhere add
S15 Checks must be on US Bank and in US Dollars.
Ca ll 9 a.m - 1 pm to CHAR GE by VfS A/ MC/AMEX.

- - - - - - - - - - -- 330

BYTE • DECEMBER 1984

I
I
I

WINDING UP

The game of the month is Victory
Games' Gulf Strike. a simulation of ac
1 tion in the Persian Gulf. We have the
disk version. It's strategy rather
I Atari
than arcade. though you use the joy
I stick to select. move. and attack. The
I computer
sets up the dozens of
I pieces so you don't have to-a major
I complaint about board games. Gulf
1 Strike is for two people or the com
I puter will play one side.
I I think I might become fond of
I Avalon-Hill's implementation of
I · Diplomacy for computers (A-H and
I Victory Games are sister firms located
I in Baltimore and New York. respec
I tively): but the game can be played
I only on a machine with color. and it
I needs a lot of memory. However. you
I can even play solitaire. and if there are

missing players. the computer can act
for them. I've mixed emotions here;
there was something satisfying about
writing orders on little slips of paper
and chunk ing them onto the board.
and I don't get quite the same feel
ing from typing them in. Ah. well. If
you don't have a gamesmaster. the
A-H computerized version of
Diplomacy can save a lot of quarrels.
There is no book of the month.
What with everything else. I didn't
read any computer books (other than
my own) .
Meanwhile. I'm piling up data for my
big article on the future of BASIC (I 'm
beginning to believe it has a great
future): starting my Modula-2 book:
and encouraging Alex to work on an
introductory-level Pascal book keyed
to Borland's lllrbo Pascal.
I'm also hoping to do some real
work on my accounting program and
min imum database. adding lots of
help files and getting it running on the
IBM PC. I'll be working with several
BASIC dialects; doing practical pro
gramming like that is the best way to
get a basis for comparison.
I have an interesting-looking pro
gram called Expert-Ease that claims
to generate expert systems. I've much
interest in expert systems. At the
BYTE Show I was shown another such
program. too. so when I get it I'll be
able to compare them.
Also at the BYTE Show. Diversions
Inc. gave me a special ribbon for my
Macintosh Imagewriter printer. You
make up any MacPaint image. then
flip it left to right, You install this rib
bon (it's called. appropriately. Under
Ware) and insert a sheet of bond
paper. print your MacPaint file. and
out comes an iron-on suitable for
transfer to a T-shirt. The possibilities
stagger the imagination . . . •

.......................................
: Jerry Pournelle u.elcomes readerS cornments •
and opinions. Send a self-addressed.
stamped envelope to Jerry Pournelle. do
BYTE Publications. POB 372. Hancock.
NH 03449. Please put your address on
the letter as well as on the envelope. Due
to the high volume of letters. Jerry cannot
guarantee a personal reply.

IBMJ
. ~- J

IIIIIIIIIIIIIIIII
;;p- ,=:r: :=.
111=-=,: -- - - - - -- - 

The original VflOO terminal emulator for the IBM PC has
something new under the hood: Tektronix 4010/4014
emulation. Now you can use one powerful, well-built
software package for mainframe graphics, terminal emu
lation and file transfer.
VfERM/4010 gives you all of the features ofVfERM II,
plus Tektronix graphics. It can run mainframe graphics
applications from SAS, ISSCO, Tektronix (PLOT 10), Pre
cision Visuals, and many other similar packages. And
VfERM/4010 will save pictures on disk, or draw them on
Hewlett-Packard and IBM plotters.
But that's not all. As thousands of users know, the VfERM
communications line comes standard with these excep
tional features:
• Complete VflOO, VT101 and VT102 emulation.
• Full throughput to 9600 baud.
• A highly reliable error-free file transfer with CRC check
ing, including complete host software for several host
operating systems.

• XMODEM file transfer also supported.
• An ASCII file transfer system with a wide variety of op
tions that allow exchanges with most host systems
using only standard host utilities.
• Optional 132 column display using a special display
adapter available from Coefficient.
• Autodialing, on line help, and a unique softkey com
mand system that lets you automate many commu
nications functions.
• Easy-to-use setup screens always accessible with a
single keystroke.
• .Multiple setup files.
•A "hot-key;· that lets you switch instantly back and forth
between DOS and VTERM without ever losing your ter
minal screen or communications link
Get the picture? VfERM II gives you DEC terminal emula
tion, file transfer and lots more. VfERM/4010 gives you
all that plus Tektronix graphics.
Call Coefficient or your local dealer today.

Coefficient Systems Corporation (212) 777-6707 611 Broadway, New York, N.Y 10012
Circle 63 on inquiry card.
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• IT ALL ADDS UP
•••
•
•
• $1399
•
•
APPLE
•
•
•
•
•
•
•
•
•
•
•
•
• 1-r.1
•
fBSANVCJ

IBM SYSTEMS
Starting as low as

data systems

PC COMPATIBLES

ZENITH
PC-lBO Desktop .......... ..... CALL
LOTUS
.PC-160 Portable .. ..... ....... CALL
NEC PRINTERS
NEC 2050.. .....
.$749.00 Symphony ........ .. .................... .$499.00
COLUMBIA
NEC 3550.... .......... ... ........... ..$ 1449 .00
1-2-3.....
H AYES . ......... $3 19 .00 Desktops . .... ...... .. .. .. ..... .... CALL

MCB
MBC
MBC
MBC

BANYO
BB0 .......... ...... ... .. . $699.00
BB 0-2.......... ........ $749.00
BBB ......... ............. $949.00
BBB-2 ..... ............ $1099.00

NEC 8850.. ......................... ... $1799.00
TANDON
Please (Data Base) ........ .. ....... $269.00 Portables .... .......... ... .... .. .. CALL
51/4" 320K Floppy ..
.. .. ...$189 .00
MAI
V I SICORP
General Ledger, Payroll, Inventory,
Accounts
Payable/Receivable
... CALL
VisiCalc IV. """"""'""' ...... .. .$159.00
VisiWord + .. .................. ...... .$249.00
MICR OPRO
Optical Mouse .. ...... ............... .. $189.99 Wor dStar Professional Pack ..$299.00
APPLE Ile STARTER PACK
APPLE lle..... ....... . .................CALL
MICROMIM
64K Apple Ile, Disk Drive & Controller, APPLE llc.. ................ ..... .......CALL
IDEAssociates
R :Base 4000
.. ... ........ .......$279.00 BO Column Card, Monitor II & DOS 3.3 MacINTOSH .. ... ..... . .... .. ...... .. .. . CALL
... ....... .. .... .. ... ... ...... .. ....
. ... CALL
;::v!~le4g.;:;~rid~:r~ac~~~es with
MULTIMATE INT.
Multi Mate ......................... .. .. $289.00
as 1ow as .. .... .. ................... .. .. $ 1399 . 00
M IC ROSTUF

AST RESEARCH
Crosstalk .... .. .... .. .................... $105.00
Six Pak Plus .... from . .. .... .... .. $249.00
MICROSOFT
279 00
Combo Plus II.. from
.. ..$
·
MultiPlan ..... .. .... .......... ...... .. $139 .00
Mega Plus........ from .
...$299.00
I/0 Plus.. .. ..... from
......... $139.00
ASHTON -TATE
QUADRAM
Framework ........... ...... ............ $399.00
New Quadboard.. .as low as ... 249 .00 dBASE II ...... .. .upgrade..
..$149.00
Quadlink 64 K .. ...... .. ............... 479 .00 dBASE II ..... .. ............ ..
. ..... $299.00
Quadboard II .. ... as low as...... $249.00 dBASE III .. ,. .. ... .. . ............. ... .. $399.00
Quad 512 Plus ...as low as ...... 259 .00 Fri day! .. ............. ... ............... ... $179.00
Quadcolor 1.. .... ....................... $209.00
IUS
Chronograph .. .... .............
..$89.99 EasyWriter II .. .......................$249.00
Para llel Inter face Boar d ..... .. ... $89.99 EasySpeller ..... .. .... .. ..... .. .. ..... . $119.00
64K RAM Chips Kit.
.. ..$49 .99 EasyFiler ... .......... .. ..... .. .. .... .. .. $229.00
PARADISE
CONTINENTAL SOFTWARE
Multi·Display Card
........ $339.00 1st Class Mail/Form Letter . .. .. $79 .99
Modular Graphics Card ........ $319 .00 Home Accounting Plus
.. ...$88.99
BPI
PROFESSIONAL SOFTWARE
Open Access ............ .............. .$339.00 PC Pl /Th B
$269 00
us
e ass ....
....
.
HARVARD
SYNAPSE
Har vard Project Manager ..... $229.00 File Manager.. .................. .. .... $59.99
PFS
FOX & GELLER
IBM/APPLE
dGraph.. ................... .. .
. .. $139.00
Write ......
.. ................ $89 .99 Quick Crr1e
....... .... .......$139.00
Graph .... .. , ........................... .. .. . $79.99 dUtll.. .. .. ...
.. ... $49.99
Report ........................... ..
.. .. $79.99 Grafox
.... .. .. ... $139.00
File .. .. .. .............. .. ..... ..
..$89.99
ALPHA SOFTWARE
Plan .. .
......... ....... ........ .. .... $89.99 Electronic Desk .. .. .. .... ........ ... $229.00
ELECTRONIC ARTS
BORLAND
Get Organized................. ....... $139.00 Turbo Pascal
....... $49.00

s
s
s

DISKETTES

I·fo.!.!fri.I

maxell.

51/4" MD- 1...... ... ..... ......... .... .... .$19.99
51/4 " MD-2 .......... ...... ........ ... .. ... $26.99
8" FD- 1.. ....................... .. ...... ... $39.99
8" FD-2 ........ .... .................... ... $49.99
VERBATIM
5>/4" SS/DD .. ...... .. .. ..
.... .. $21.99
5 t/4" DSIDD ..
..... .$29 .99
BIB
51/4" Disk Head Cleaner ... .... ..S 14 .99

west
, 800-648-3311

_

51/4" SS/SD ............ $15.99
5 1/4" SS/DD ....... .. .. .. $17.99
51/4" DS/DD .............. $24.99
EMSP 51/4 .. .. .............$'34.99
DISK HOLDERS
INNOVATIVE CONCEPTS
Flip-in-File 10. .... .............
.. ... $3.99
F li p -i n·Flle 50 .. .. ................ ...... $ 17 .99
Flip-in· Flle 50 w/lock.. ..
..$24.99
Flip·in· File (400/600 ROM) .. ....$17.99

canada

SAKATA
SC -100 Color..
.. ........... . $249.00
SG-1000 Green .......... .. .......... .$129.00
SA-1000 Amber..... ................ $139.00
TAXAN
.. .. .. $ 125 .00
100 12 .. Green.. ... -.....
121 IBM Green... ...
.. .... $149.00
..
Amber..
.....
...
........
.. . $ 135 . 00
100 12
122 IBM Amber
.. $159.00
210 Color RGB..
..$269.00
400 Med-Res RGB....
.. ... .$319 .00
415 Hi·Res RGB
..$439.00
420 Hi·Res RGB (IBM)
..... $469.00
UBI
Pi l, 9 .. Green...... .. ....... ... .. .. ... $ 99 _99
$
Pi 2, 12" Green ............. ......... 119.99
Pi 3, 12" Amber...... .. ... .. .... ... $129 .99
Pi 4, 9" Amber.. .. ............. ... . .$119.99
1400 Color.................... . ........ $249.99
QUADRAM
Quadchrome 8400 Color ... ..... $489.00
ZENITH
ZVM 122 Amber.. ...
.. ... $89.99
ZVM 123 Green ...... ..... .. ......... .$84.99
ZVM 124· IBM Amber.....
..$149 .00
ZVM 135-RGB/Color.....
.$459.00

MODEMS

ANCHOR
Volksmodem .. ...............
. $59.99
Mark IL Serial
..........$79.99
Mark VII (Auto Ans/Auto Dial)$99.99
Mark XII (1200 Baud).. .. .. .. ...$259.99
Mark TRS-80 .. .............. .. .... .. ..... $99.99
9 Volt Power Supply..
. .. .. .... $9.99
HAYES
Smartmodem 300 .. ... ............. .$199.00
Smartmodem 1200
.........$489.00
Smartmodem 12008..
..$419.00
Miuromodem Ile .. ............ .. .... $269.00
Micromodem 100.. .......... .. ... ..$299.00
Smart Com II ..
.. .. ......... .. ... $75.99
Chronograph
....... .. .... ... .. $199 .00

Ontario/Quebec 800-268-3974
Other Provinces800-268-4559

NOVATION
J-Cat............... .
. ............. . $99.99
Cat
............ .. ......
.. .. .$139 .00
Smart Cat 103
.... $179.00
Smart Cat 103/212..
.. ...$399.00
AutoCat ....................... .. . ... ..... $219.00
212 AutoCat . .... ....................$549.00
Apple Cat II
.. .. .. .. ... ... $249.00
212 Apple Cat ........
.. .. $449 .00
Apple Cat 212 Upgrade........ $259.00
Smart Cat Pl u s ... ..... ...... ...... .. $339.00
ZENITH
.. ... $339.00
ZT-1 .. ..... .. .... .
ZT -10 ..... .... .. ..
.. $309.00
ZT-11... ... ..
.. .... ..... $369.00

east
800-233-8950

In PA call (717)327-9575
In Toronto call (416) 828·0866
Order Status Number: 327-9576
Telex: 06-218960
Customer Service Number: 327-1 4 50
2505 Du nwin Drive, Unit 3B, Dept.100
477E. 3 rdSt., Dept.100, W!lliamsport, PA17701
Mississ a u ga, Ontario, Canada L5 L1Tl
Open purchase orders accepted with net 30 days terms, subject to credit approval. Next day shipping on all stock items. No risk, no deposit
on C.0.D. orders and no waiting period for certified checks or money orders. Add 3% (minimum $5) shipping and handling on all orders.
Larger shipments may require additional charges. NV and PA residents add sales tax. All items subject to ava!labil!ty and price change.
Call today for our catalog.
In NV call (702)588-5654
Order Status Number: 588-5654
P.O.Box 6689, Dept.100
Sta t eline, N V 89449

•

Elephant
Elephant
Elephant
Elephant

MONITORS

AMDEK
300 Gree n ,.
.... $129.00
300 Amber.
.. ......... .. ... .. .. $149.00
310 Amber IBM Plug.......... ... $169.00
Color 300/a udio .. ........ .. ..... ... .. $259.00
Color 500 Composite/RGB/VCR$389.00
Color 600 Hi res(640 '240) .....$439.00
Color 700 Hires(720 x 240) ..... $499.00
Color 710 Long Phosphor.. .. $579.00
BMC
1201 P lus (12 " Green Hi·Res).$89.99
9191 Plus ............................. .$249.00
9191U ................... .. ......... .. .... $22 9 .00
GORILLA
12" Green ....... ............ ...... .. .. $$ 99 .99
12" Amber................ ..... .. .. ...... 89.99
NEC
JB 1206 Green .. ........ ........ ..... $109.00
JB 1201 Green.. ............ ..... .. .. $ 139 .99
JB 1205 Amber.................... .$149.99
JB 1215 Color .. ............ ., ........ $259.00
JC 1216 RGB .. .. ............. ...... .. $399 .00
JC 1460 Color .... .. ...... .. .... .....$339.00
PRINCETON GRAPHICS
MAX-12 Amber .. .. ..................$199.00
H X ·l 2 RGB .............. .... ........ .. ..$489.00
SR-12 RGB .... ..... ..... ..... .. ....... $629.00
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•
• • .THE BEST PRICES
•
•
•
JI\.
ATARI"
•
•
•
•
•
•
•
(::commodore
•
NEC
•
•
•
•
•
•
lffil •
•
HOME COMPUTERS

PRINTERS

AXIOM

AT·lOO Atari Interface Printer$199.00
AT-550 Atari Bidirectional.. ..$259.00
GP-100 Parallel Interface .... .. $1B9 .00
GP-700 A tari Col or Printer .. .$4B9.00
GP-550 Parallel Printer .. .. ... ..$269.00
BMC
401 Le t ter Quality... . .... .. ... ..$ 5 B9.00
BX·BO Dot Matrix
... .. ..... ...$239.00
BX-100 Dot Matrix .
......... $259.00
C.ITOH
Gorilla Banan a..... ... .. ........ ...... $149.00
Prowri ter B510P ... ...... .. ...... ... .$339.00
Prowriter 1550P..
... $579.00
AlO (lB cps) Son of Starwriter$569.00
Hot Dot Matrix .. .... .... ........ .. .. .. ...CALL
F 10-40 Star writer.... .. .... .... ... ..$949 .00
Fl0-55 Printmaster .. ... .. ...•... $ 1249.00
COMREX
ComWrit erII Letter Quality .. $449.00
DIABLO
620 Letter Quality
.. .. .$749.00
630 AP! Letter Quality .. .. ..$1549.00
DAISYWRITER
2000 ..... ...... .... ......... ..... ........ .. . $949.00
EPSON
RX-BO, .RX-BOFT, RX-100...........CALL
FX-BO, FX-100 ....... .... NEW .........CALL
LQ 1500.. ... ... .. .. ......... LOW .. .. ......CALL
JX-BO Color .. ... .. ...... .. PRICES .... .CALL
JUXI
6100 ........ .... ... .... ....... .. ...... .. ... $469.00

MANNESMAN TALLY
160L ........... ... ... ....... .............. .. $5B9.00
lBOL .. ... .. ........ ... ................. .... .$749.00
Spirit BO .... . , .......... ...... ........ ..$259.00
NEC
2010/lS/30 ...... .. ...... .... .........$749 .00
351011 5/30 ...... .............. ..... .. . $1369 .00
7710/15 /30 ..... .. .... .......... ..... .. $ 1799 .00
B027 .. ....... ............. .. ..
. .... .. $3B9.00
OX IDATA
B2, B3, B4, 92, 93, 2350, 2410 ..CALL
OLYMPIA
Compact 2. .
... ... ...... $469 .00
Compact R0 .. .. .. ... .. .... ... .... .... ..$499.00
ESW 3000 .......... .. .... ........ ...... $ 1399.00
Needlepoint Dot Matrix ....... ..$329.00
SMITH CORONA
TP-1000 ........ ... ... .. .......... ..... .... $449.00
Tract or F eed .... ... ....................$ 119.00
SILVER REED
500 Letter Quality .. ....... ... ... .$379.00
550 Letter Quality
.$469.00
770 Letter Quality
.... ..$B69.00
STAR
Gemini lOX.. ... ....... ...... ... .
.$259.00
Ge min i 15X..
. ........ $379.00
Radix 10.. ....... .......... ....... ..... $549.00
Radix 15.. .. ....................... .. ...$649.00
Powert ype .
.$329.00
TOSHIBA
$
1340 ... ...... ..... ....................... .. . 799.00
1351 .. .... .... ..... ..
... $ 1369.00

INTERFACES

PRACTICAL PERIPHERALS

"....... ~~ o

CALL WHILE SUPPLIES LAST

600XL, SOOXL, 1200XL

B50 Interface ...... ...... ...
. ... .$109.00 CX30Paddles ......... .. .... ... .. .. ...... $11.99
. ..$7.99
1010 Recorder..................
... $54.99 CX40 Joystick.. .
1020 Color Printer.
. ... .$79.99 40ll Star Raiders ................. .. ..$12.99
1025 Dot Mat rix Printer ..... .. $ 199 .99 4022 Pac Ma.n .................... ...... $16.99
1027 Letter Quality Printer ..$269 .99 4025 Defender..
... ........ ... .$32 .99
1030 Direct Connect Modem .... $59 .99 B026 Dig Dug .. ......... ....... ...... .... $32 .99
1050 Disk Drive .... .. ...... .... .... ..$229.99 B031 Donkey Kong..... .... .... ..... .$32 .99
B034 Pole Position ... ..... ...... .. .... $32 .99
11:>U:ch Table/Software .. .. .. .. . ...... . $64.99 B040 Donkey Kong Jr.. ... ...... ... $32.99
Light Pen/Software...... ... ... ... .... $72 .99 B043 Ms Pacman..... ......... ....•... $32.99
CX22 Track Ball ........ .............. .$39.99 B044 Joust ... ..... ... ... ..... .... ......... $32.99
7097 Atar i Logo..... ..... .......... ...$74.99 B045 Pengo ...... ... ... .. .. ............. ...$16.99
. .. . $32.99
401B Pilot (Home) ... ........... ..... .. $57.99 B052 Moon Patrol.. ., .,.
405 Pilot (Educ.) .... .. . ... .... ........ .$99.99 4003 Assembler ............... ..... .. .. $34.99
B036 Atari Writer.. ..... ... ...... ....$49 .99 Bl26 Microsoft Basic I or II.. ... $64.99
5049 VisiCalc ....................... .. ...$79 .99 4 B8 Communicator II ... .. . ...... $!19.99

MEMORY BOARDS

DISK DRIVES

A xlon 3 2K..... ..... ..•..... ..... ...... ...$44 .99
Axlon 4BK
$69 99
Ax lon 12BK:::::::::::::::::::::::::: :$259:99
Micr obits 64K (600 ).. ..... ........ .$109.00
SWP
ATR-B000-16K ZBO CP/M .. .. .... $379 .00
ATR·B000-64K ZBO CP/M
.. $499 .00
BIT3
.. $239 .00
Full View BO ................. .

Indus GT Drive .......... .. .... ......$279.00
Rana 1000... ... ... .. ..... .............. .$299.00
Trak AT-D2 .... ... ........ ........... .... $3B9 .00
Trak A T-D4....•. ......•.. ...... .... ... .$539.00
MODEMS
Micro Bits MB-1100 ... .... ... .. .... .$129.99
INTERFACES
.....$79.99
Microbits MB-1150 .. .... .

ORANGE MICRO
Graphcard .... ... .... ....... .. ...... .. .. ... $B4 .99 Grappler CD (C64)...... .. .... . ..
.$99.00
Seria ll Car d ... .. ...... .. .. ... .... ..... ..$109.0 0 Grappler + (A pple)..
. ... $119 .0 0
Microbuffer II + .. ..... ....... ..... ..$1 79 .00 Grappler 16K + (Apple).... .... $ 189.00
Microbuffer 32K ... ........ ....... ... $ 199 .00
We carry i n terfaces a n d ca bles for most com p uters on th e mark et tod ay. Call CBM S032 . ....... ... ................. $639 .00
to determine your requirements.
CBM B096 ,...... ..
. ... ...... $B69.00
CBM 9000 ,.. . ..... . . .. .... ... ..$999.00
PC -8201 Portable ComputerS439.00 Bl 2B-BO
....... .... .. ....... ... ....$ 7 69.00
HEWLETT
PC ·B231 Disk Drive ..... ...... ... ..$619.00 B032 to 9000 Upgrade ..... ..... .$499.00
PC · B221A Thermal Print ers ..$ 149.00 203 1 LP Disk Drive ... .... .... ... .$299.00
~r..ai PACKARD
PC-B2BlA Data Recorder.. ....... $99 .99 B050 Disk Drive .. .... ... .. ...... .. ..$999.00
41CV ........................... . $189 . 99 P C-B20 1· 06 BK R A M Chips .... $ 105.00 B2 5 0 Disk Driv e
....... .$124 9.00
41CX .......... .................. $249.99 PC-B206A 32K R AM Ca rtridge$ 329.00 4 023 Printer ...... .... ........ ...... ..$329.00
B023 Printer ... ....
...... ... $5B9.00
HP 71B . .... ..... ... .. .. ............... $419.99
6400 Printer....... ......... ........ .$ 1449 .00
HP llC ..
. ....... $ 62.99 PC -1380 ... ....... ... . .. ...... . . $189.99 Z·RAM .... ....... ...... .. ... ...... ......... $369.00
HP 12C .. ... . .. ........ ..... .. .. .......... .$92.99 PC-1261. ............. .......... $189.99 Silicon Office ......... ....... ... ..... $499.00
HP 15C.
. .. ... $92.99 PC-1260 ... ....... .. .. .. .... .... $109.99 The Man ager ... ................ ... ..... $ 199.00
H P 16C .... .. .......... ....... .... ........... $92.99 PC-1800A ........ ...... ....... $lSB .BB VisiCalc . ......... .... ..... ...... .... .. ... $159.00
HP 75D...... .. ......... ... ...... .......... $ 999.99
HPIL Mod u le .. ... ... ... .......... ....... $ 9B.99 PC·l280A ..... ........ .......... $88.99
BATTERIES INCLUDED
HPIL Cassette or P ri nter ... ... .$359.99 CE -12 5 Pri n ter/Cassette ... .... ..$ 12B.99 Paper Cl!p w/Spell Pack .. .... ... .. ..$B4.99
Card Reader...... ...... ..... ... ....... .$143.99 CE-150 Color P r inter Cassette$171.99 The Consul tant DBMS.. .. .... .. .... $69 .99
Exten ded Fu nct ion Module ..... $63.99 CE -1 5J. 4K RAM .. ...... ... ....... ... .. $29.99 Bus Card II .... ... .... .... .... .. .... ..... $14 9.00
Time Mod u le ..... ...... ..... ..... ... .... .$63.99 CE -155 BK RAM.
. . ....... .. .. $49.99 BO Col Display.. .... ... .. ......... .....$149.00
We stock t he f ull line of
CE -16 1 l 6K RAM ... ..... ....... .... $ 134.99
DISK DRIVES
HP calculator products
CE-500 ROM Library ea .. .. .. .... .$29.99 MSD SDL..... ... ............. .. ........ .$349.00
MSD SD2 .... .... ............ ...... .... . $599.00
Indus GT ....... ...
..... ... ..... $2B9.00
Atari (ROM) ... ........... ...... .... . ... $79 .99 IBM ... .. ......... ........ ... ... ... .... . .. ... $ 99.99
PERSONAL PERIPHERALS
C·64 ..... ................. ..... ...... ... ... . .. $7 9.99 App le/Fra n klin ....... ... ............ , .$B5.99 Super Sketch Graphics Pad .. .. $39 .99

F//ffl

SHARP

KOALA

west

800-648-3311

I n N V call (7 0 2)5 88- 5 6 54
Orde r Status N um b er: 5 8 8 -5654
P .O.Box 668 9, Dept.100
Sta t e line, NV 8 9449

canada

Ontario/Quebec 800-268-3974
Other Provinces800-268-4559

SX-64 Portable.... ....... ....... .. $799.00
CBM 64 ......... ..... . .. ...... .. . . ..... $199.00

Cl541 Disk Drive ...
. .... $249.00
Cl530 Data sette
... ..$69 .99
Cl520 Color Printer/Plotter . .. $129.00
M-BOl Dot Matrix Printer ... .. $219.00
Cl526 Dot Matrix/Serial.. .. .... $299.00
Cl702 Color Monitor
.$259.00
Cl600 V IC Modem .... .... .. .... .. .... $59 .99
Cl 650 A u to Modem...
..... ....$B9 .99
Simons Basic ... ... .... ... .. .... .... ... ...$29.99
MCS BOl Color Printer ...... ... $499.00
DPS llOl Da.isy Printer... . .... .$459.00
PFS
File (64)... .. ... ........................ ...$59.99
PRECISION SOFTWARE
Superbase 6 4 .. .................... ....$5 9.99
PROFESSIONAL SOFTWARE
Wor d Pro 2 Plus
... ..... ....... $159.00
Word Pro 3 P l us
...... ..$1B9 .00
Word Pro 4 Plus/5 P lus each.$239 .00
Info Pro ... .. ..... ..... .. .... .. ..... .. ..... $179.00
Administrator...... ....... .. .... ...... $399.00
Power .... .. .. ... ..... .... . ....
. ..... .. .$69 .99
Word Pro 64 Plus.. ..
. ..$5 9.99

east

800-233-8950

I n P A call (717)327-9575
In Toron to call (416) 828-0866
Order Stat u s Number: 327-95 76
Telex: 0 6-218960
Cust om er Se rv ice N u mbe r : 327-14 50
2505 Dunwin Drive, Unit 3B, Dept.100
4 77E .3 r dSt ., Dept:t 00,Willia m s p ort,PA 17701
Mississa u ga, Ontario, Ca n a d a L5L1Tl
CANADIA N ORDERS: All prices are sub ject t o shipping, tax and curr en cy fl u ctuation s. Call f or exact pricin g i n Canad a . INTERNATIONA L
ORDERS : All ord ers placed with U .S. offices for d el!very outside t h e Continen tal Uni t ed States m ust b e p re-p aid b y certified check onl y.
I nclude 3% (mi nimu m $5) s h ipping and handling. EDUCATIONAL DISCOUN TS: Additional discounts are available to qualified E d ucational
Inst itutions. APO &: FPO : Add 3% (minimu m $5) shipping and handlin g.
Circle 80 on inquir y card.

DECEM BER 1984 • B YT E

333

•

Sci-MateT·
Out-Se'arches
In-Search™

ISI®'s Sci-Mate Searcher enables you to
access any system in up to 3 search modes.
In-Search enables you to access one host
system in one search mode.

If you need help with Sci-Mate, the call is
on us. If you need help with In-Search, you
pay for the call.
For details on Sci-Mate and information
on ordering a demo disk, call us toll-free at
800-523-4092 (in Pennsylvania, call collect
215-386-0100, ext. 1418).
Then you decide which software out-searches
which.

The Sci-Mate Searcher ... for powerful,
flexible, and easy access to online databases.

o@o®
Institute for Scientific Information®
Sci-Mate Customer Services
3501 Market Street, Philadelphia, PA 19104 U.S .A ., Telephone: 800-523-4092, Cable : SCINFO, Telex : 84-5305
European Office: 132 High Street, Uxbridge, Middlesex UB8 1 DP, United Kingdom, Phone: 44-895-70016, Telex : 933693 UK ISi
@19 8" ISi
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DEFINITE DISAGREEMENTS
Dear Jerry.
The bias you've shown lately (perhaps
always) against so-called "user-friendly
computers and computer interfaces"
seems to have at bottom an intense desire
for all present personal computers to have
an almost Marxist efficiency and no room
for creativity. Being one of the elite
reviewers with unlimited access to free
bies. I guess you can afford to support any
expensive computer (especially if it runs
Pascal or UNIX!. But do be honest: who
pays for all this stuff you review and seem
to have an endless affair with? The peo
ple with the big bucks. of course!
Have you taken a look lately at who buys
the fancy equipment you so eagerly
espouse (especially when CompuPro or
Sage bend over backward to make sure
your demos are always up to snuff and
hang the cost in office visits)? Surely you
don't think most people with incomes
under $20.000 can afford the cream of the
crop or would want to buy it for what?
Small business. you say. is where it's at.
Well. if business is the only useful purpose
for a personal computer. then I wouldn't
have it. Workaholics can have all the multi
user business computers they want. They
won't find happiness in a personal com
puter. UNIX on a micro. even at 10 MHz
and with a 20-megabyte hard disk. is pain
fully slow and klutzy at word-processing
and accounting programs when accessed
simultaneously by several users.
Obviously. you have no use for in
novators such as Apple or Osborne. Their
systems have the clear stigma of being
popular computers. alas. Bugs are easy to
spot in new systems under $3000. If only
more people could afford a classy AT&T
computer. but then again AT&T isn't mak
ing another Lisa. (This is debatable. as the
starting price of Lisa I was SI 0.000. and
the available software was about the same
then-not very much.) For about a third
of what an AT&T development system
costs. a Lisa 2/10 can run UNIX and a host
of other software. including MacWorks.
I would be careful about referring to
dedicated Macintosh users as Mactribes
men or other Macnasties. They might
decide you were unfunny and quite bor

M·A·N·O·R M·A·I·L

ing (as the genre goes-enough is
enough). A sage such as Pournelle should
stick to sci-fi writing instead of out-of-date
computer reviews.
There is enough merit to MBASIC to
resist the likes of any BASIC hater as your
self. BASIC may not be structured like
Pascal. but it's a lot less tiring to look at
than "PROCEDURE, BEGIN, END :· ad
nauseam. An English-like language would
be better than BASIC. but so far natural
languages have shown no popularity and
ergo no large users group has evolved.
FORTH is still a lot harder to master than
BASIC
Perhaps you would care to elaborate on
MBASIC's bugs. if any exist in the Macin
tosh version. I haven't seen any. short of
a few omissions from the version Radio
Shack uses. MSX BASIC. as used by David
Ahl. runs exactly as shown in recent issues
of Creative Computing. when converted to
Mac's MBASIC. The only difference is one
of scaling. The high resolution of the Mac
screen must be mapped to take advantage
of BASIC's graphics commands.
It is going to take a lot more ingenuity
to discover truly useful tasks for a personal
computer to accomplish to be an actual
friend and not an expensive sideline or
sounding board. Bellyache as you will
about present deficiencies. the real chal
lenge is still magic. If you can do something
you only dreamed about on past com
puters. the Mac dream will have become
worth the song. Print this as it is if you
dare.
TERRY

W.

GINTZ

Berkeley, CA
Like. wow. man. whose column have
you been reading? Surely not mine.
/. I have never had an "office visit" from
Sage. which. incidentally, is a company
started literally in a garage by Rod Cole
man and a couple of friends on a shoe
string: it's hardly "big business." As to
Tony Pietsch's visits: eight years ago I bor
rowed $12.000 in order to get enough to
have Tony, then a graduate student. build
Ezekia/. my friend who happened to be
a ZBO computer:
Perpetual maintenance wasn't in the
contract. but Tony takes pride in his work
and likes to see his creations run: one

reason why he doesn't install computers
any longer. Now he comes here mostly
out offriendship: certainly not for any big
bucks.
2. I have never advocated multiuser
systems. Pournelle's rule is ''One user: at
least one processor:" That's one reason
I like the CompuPro IO: it has five pro
cessor chips for four users. and each user
has his own block of memory. I thorough
ly agree that the multiuser UNIX systems
I've had access to have been too slow for
me to write with.
3. I wrote one of the first favorable
reviews of the Osborne. Well before the
machine came out I did an unpublished
critique of the Osborne I for Dr.
Osborne. I believe Adam greatly and
beneficially changed this field. Inciden
tally, the Osborne I cost more. in con
stant dollars. than the Sage 11 costs now:
and Osborne Computer Company had
far more financing and was much larger
than Sage.
4. Alas. a usable Macintosh is not a sys
tem for under $3000. Anyway, I've said
enough on that subject. I like innovations:
but am I not obligated to tell the truth
as I see it?
5. I am sure some people find my
writing dull. Fortunately, most don't. And
if I don't get my novel done pretty quick.
you'll get your wish: my publishers will
insist that I stick to science fiction (most
SF writers do not much care for the
cutesy sci-Fi label).
6. You must surely be the only person
in the universe who believes me a "BASIC
hater:" I've been enough through that
war: Certainly "FORTH is still a lot harder
to master than BASIC": who ever
doubted it? FORTH enthusiasts say it's
worth the extra effort. They may be right:
alas. I've never taken the time to master
FORTH.
7. The version of Microsoft BASIC we
had is not the version you get now: and
the new 2.0 Microsoft BASIC for the Mac
has lots of nifty new features.
8. I believe that most programs in
future will be written by users. just as
most books are written by readers. A
professional writer is someone who can
make a living at writing-and writing is
(continued)
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definitely not a full-time occupation. I
believe that will soon be true ofprogram
ming. When the user can think of some
thing to make the machine do. and cause
the machine to do it we'// start getting
the programs you want.
9. "Dare"? I don't know ifthe editorial
people in New Hampshire will print your
Jetter or not, but if not. it won't be from
fear of you by either them or me. Con
tentious letters that generate Jong replies
don't often get published simply on
grounds of space: and you are so thor
oughly misinformed about me that I
wonder if you have read anything other
than a frw random paragraphs from a
single column. Stay we/1.-Jerry

NOT A Toy
Dear Jerry.
Before I get to the fire and sword. I have
to say that an open. say-it-the-way-you-feel
it article makes a terrific escape from
BYTE's usual earthy technical submissions.
Your column is the best there is for
opinion.
I just hate it when circumstance makes
you look foolish. I have no doubt that your
July Macintosh attack would have been
toned down if you had written about it in
July. The Mag Lag between submission
and print date must be at least three
months. As an example. I was shocked to
find out from you that Microsoft was pull
ing Macintosh Multiplan out of distribu
tion. Only later did I realize that you were
talking about the conversion from version
I. I to 1.2. Your single disk-copy-swapping
problem has been eliminated from two
fronts. There is now a utility to copy an
entire disk in only four swaps. and the
Finder's standard copying capabilities
have been sped up tremendously Mag
Lag might not be a problem if technology
were not changing monthly. How about
dating your column each time you write it?
I should say that I was pleased to note
that you are more fond of Macintosh than
you might realize yourself. After reading
your scathing review. I suddenly noticed
in your other columns what computers
you were comparing Mac to. You say that
the $15.000 Lilith has better graphics. Well.
I should hope so. and the same goes for
AT&Ts $10.000 (bare-bones) 382/300. You
even made mention of a Japanese color
drawing program similar to MacPaint. Why
all the comparisons if you don't regard
Mac as a serious machine?
I think the descriptor I hated the most
was "toy:· Your definition of toy must be
incredible praise. but most regard it as an
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insult. You say that Mac was fun to play
with. but it was slow and that there is no
software for it. I have to admit that disk
access is terribly slow. but the 512 K-byte
upgrade (which your column ignored) will
let it be a real computer. The "lack of soft
ware" problem is more of a "wait for soft
ware" problem. What exists now and
what's coming are fantastic! Toy is only ap
propriate in the sense that Macintosh is
fun! You undoubtedly enjoy your com
puters. but you have never called even
your earliest 8080 computer a toy. I have
seen a 6-year-old girl go to town on Mac
Paint. and her technophobic mother fell
in love with MacWrite. and they had never
seen a computer before. Now that hackers
can find all the crazy computer designs
they could ever want. real live human be
ings can get their benefit from computer
technology.
I'll stick up for my Mac because you're
too far away in the past to hear it talk. With
an effective 6-MHz clocked 68000 and op
timized ROMs. Macintosh is a tough
cookie to beat. Lots of available software
is not a matter of "maybe" but "when:·
Macintosh may be a slow starter. but it has
what no small computer that exists today
has: potential. In that respect. Macintosh
is just about to break the ribbon.
KEITH NEMITZ

Flagstaff, AZ
Well, there is a matter of cost-effective
ness here. A full-up Mac with a second
drive and the 5/2K-byte memory up
grade is not going to be cheap; indeed.
I think you can buy a Sagel/ with the TP/
color-graphics board and the Modu/a-2
operating system (complete with mouse)
for about the same price. Of course, the
Sage with Modu/a-2 won't have so very
much software when it first comes out;
but given Modu/a-2, that certainly will be
a matter of "when." not "if"
I wish Apple and the Macintosh well,
and if you've detected in my columns a
willingness-yea, even a desire-to be
fond ofit. you're right. I just wish the im
plementation were up to the expecta
tions.-Jerry

MACPRAISE
Dear Jerry,
In your July column. you miss what I con
sider essential about the Mac: good-bye
commands and syntax; hello icons!
I can understand that you were im
pressed by AT&Ts display. but after get
ting acquainted with the Mac's presenta
tion of what computing should be like. I

hope to never have to go back to an oper
ating system. no matter how full of utilities
and packages. where the burden is on me
to remember what to say at the appropri
ate moment and how. In this respect. I
think UNIX is particularly weak: for all its
power and its bright ingredients. it is a
messy system. with more than 400 com
mands with cryptic names I ke "troff" in
stead of "print." directories inside direc
tories. complex punctuation in command
lines. and redundancy of function.
With nothing but Apple's introductory
software and a single disk drive. my room
mate and I have been using our Macintosh
not as a toy but as a workhorse. for every
thing that used to be done on a type
writer: homework. term papers. a journal
article-even a set design. using MacPaint!
In fact. the prime application I have in
mind for it is to write my doctoral disser
tation in biomathematics (no consortium
deal: list price!). and even though the final
document will run into at least a couple
of hundred pages. I foresee no problem
in editing and printing the whole thing: I
wouldn't write it in a single block no mat
ter how much memory I had.
None of this requires "yet another" com
piler-compiler. line-oriented editor. or
what have you. If I were given a system
with half a dozen text editors. like UNIX.
I would try them all and end up using one.
so why should I pay for the redundancy?
My hunch is that UNIX will prove difficult
to sell to the office and the individual. It
would have been great a year or two ago.
but it came out too late.
FRANCISCO JOSE 0YARZUN

Los Angeles, CA
You 're certainly not alone in your views
of UNIX. On the other hand. real UNIX
has some wonderful utilities, like sorting,
indexing, and table of contents genera
tors, hidden in among all the cryptic yacc
and yaloe nonsense.
On Mondays and Wednesdays I think
UNIX will sweep the world. On 1liesdays
and Thursdays I agree with you. It's mid
night Monday just at the moment . ..
-Jerry

PROPRIETARY OPERATING
SYSTEMS
Dear Jerry,
I have written an entire database system
for the local Chamber of Commerce. but
it is. alas. in Pascal. The reason: the
machine they bought was the luxurious
Corvus Concept. As you know. it is an
(continued)
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With Condor you get the power and fltt"Xlb
relational database system complete with a•
Step" MENU system to guide the new ussr.
help is integrated into the Menu system. A t:amR
REPORT WRITER is also included, that even the nlw
· comers in our field rer:ommend.
~th Condor, setting up a new database of information,
is as simple as typing on a blank sheet of paper ... tyfi
cally, it takes aminute, maybe two. You are then ready to
enter your data into the database you just created, again just
like typing on asheet of paper.
Then, you can SORT, SELECT, COMPUTE, POST, or PRINT your
information in almost any way that you desire. Plus, you can easily pass
information from Condor to your word processor's mail-merge, or pass spread
sheet information into Condor. It's all very easy, and also very English.
Begin with Condor jr. ($195), the advanced file manager. Upgrade later as your business and your data
grow, to Condor3 ($650-or less the $195 if you bought Condor jr.), the fully relational data
management system. It's the same system that hardware manufacturers like DEC, Sony, Zenith,
and Hewlett-Packard have selected to market with their personal computers. There are well
over 100,000 satisfied users. To find out how condor data management soft
ware can make your business easy to handle, see your personal computer
dealer, or call 1-800-221-84 79 (In Michigan call
0·313· 769-3992 collect) for yournearest dealer. He'll prove
our point. That Condor is the data management software powerful
enough to be useful to business, yet simple enough for business to use.
~ cond~;oo reg1steredtrademark of tnterna/ionat Business Machines Corp.

~ 2051 South State Street Ann Arbor, Ml 48104 313-769-3988
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Own your own
computer supply
business.
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DISK WORLD!
will show you how.
You probably know who DISK
WORLD! is: our ads are scattered
throughout this and every other major ,
computer magazine.
We're one of the largest computer
supply marketers in the country.
1

And we want you!
But, no matter how much we ad
, vertise, we still can't reach every com
puter user... but you can.
We're looking for people who want to
run their own part- or full-time comput
er supply business.

You'll have our help.
You won't be alone.
You'll have the accumulated experi
ence, buying power and merchandis
ing skills of DISK WORLD! working
with you. (And, if you don't think that's
important, just remember this:
eighteen months ago DISK WORLD!
didn't exist. .. and now we're one of the
largest distributors in the nation.)

My father once owned radio station
KFRB in Fairbanks. but I've been there
only once; it was cold with Jots of snow.
Proprietary operating systems can help
improve the breed. but companies that
go that route often regret it. I can't help
thinking that tre Corvus would be a much
more popular machine if it ran
CPIM-68000. It sure is pretty.
Is your database likely to be for sale?
I should imagine other Corvus owners
would be interested-Jerry

$24.95 gets you started.
We'll send you a complete business
plan that tells you everything you need
to know.
It'll cost you $24.95 + $3.00 ship
ping.
But it's risk-free. Read it for fifteen
(15) days and if you decide this isn't for
you, send it back. We'll refund your
money.
If it is for you, you'll know what to do
next.

APPLE STRATEGY

DISK WORLD!

YES, I'm interested in the details of the
DISK WORLD! independent resellers pro
gram. Please send me my manual.
I understand that if I don't like it, I can
return it within 15 days for a full refund.
D My check or money order for $27.95 is
enclosed.
D Charge my VISA or MASTERCARD
# _ _ __ _ _ _ __ _ __
Exp. _ _ /_ _.
Signature:____________ 1
PLEASE PRINT LEGIBLY!
1

Address: ____________,
City:
1 Phone: (
L - - - - - - - 338

State: _ _ Zip:-- - -•
l - -- 
- - - - - - - - - - - - - - - - -~
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Apple's gamble. However. its usefulness
to the "real users" is not going to be vast
ly improved by that success either.
I can't say that I agree or disagree with
your comments overall. Perhaps I could
best say that I agree with your analysis but
disagree with your opinions. I think Apple
is. indeed. trying to put together a success
story by the method of self-fulfilling proph
ecy. I agree that it is a skillful advertising
technique that has allowed Apple to
market a machine that is for all present
intents and purposes useless to sophisti
cated users. However. I don't necessarily
think that. as you implied. this is a bad
thing.
While somewhat unfair to initial cus
tomers. especially somewhat sophisti
cated ones. the cart-before-the-horse tech
nique is a calculated gamble that. if suc
cessful. will put equipment and software
in the hands of the public that not only
could not have been purchased for the
price otherwise but wouldn't have been
available at all. The important point is not
whether Macintosh owners are getting
their money's worth. Rather. it is a ques
tion of whether they will get their money's
worth.
If Apple wins this gamble on the Macin
tosh's success. then there presumably is
no problem. While I don't feel that ends
justify means. it seems that the means are
justified in this case by the fact that
nobody can really lose (except Apple. and
that is somewhat unlikely). Certainly it
seems at this fairly early point that the
Mac will ih fact take off. in which case
owners of the machine are way ahead
And if not. they still have a machine that
will be useful for the purposes for which
they purchased it [read: MacWrite and
MacPaint).
loWELL GILBERT

Suite4806
30 East Huron Street
Chicago, Illinois 60611

Name: _ _ _ _ __ __ __ ___

elegant machine but not well supported
by outside software. I found that all the
database systems that were installed
under its proprietary operating system
were severely lacking in the facilities that
I need to develop my system. I realized
that despite its many shortcomings and
bugs. I had been spoiled by dBASE II and
expected other systems to offer the same
facilities. I wouldn't settle for less for my
client. so I went to a high-level. standard
language.
The dangers of proprietary operating
systems-yes. they fit the machine and
make it shine. but there's not enough com
petition to inspire really good software.
After all. it is this competition for the mass
market that made micros succeed despite
their price/performance ratio being less
than mainframes. I don't care how good
that ratio is. if the machine can't be made
to do exactly what the user wants without
hiring a staff of programmers. the one with
the software wins.
BEN SMITH
Smith Design
POB 80582
Fairbanks. AK 99708

Dear Jerry.
I am writing in regard to your comments
in recent months concerning the Macin
tosh. The recent change in the title of your .
column is. perhaps. symbolic of changes
in the microcomputer industry. You are no
longer a typical "user" but in fact an ex
pert by today's standards. This change is
also typified by the Macintosh. It is aimed
at people who don't have the background
that the industry has taken for granted in
the past. a background shared by you and
me. This means that everyone can use
computers to some extent. but it also
means that machines will not in the future
be pushed to the limits of what the physical
hardware can do. The usefulness of this
machine to us "expert users" will not be
negligible in the case of the success of

Troy. NY
I find little to disagree with. I, too, want
the Macintosh to succeed.
On the other hand: given the price and
the limits, what we have is a machine that
is easy to learn and not so easy to use.
Perhaps the naive user will not know this
and thus be satisfied. I rather hope so.
What I fear: though. is that after a few
weeks the Macintosh owner will regret
buying a computer. so that the whole
computer movement is set back.
All this will be moot if we get pro
grams-and in particular. languages-for
the Mac in the near future. The languages
are not for "the rest of us," but so that
semipro hackers. like me. can quickly turn
out software for the machine. I know
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you ‘re supposed to b e able to use a Lisa
to write for the Mac, but I greatly prefer
to develop software on the machine it's
intended for.
I'm told that Philippe Kahn has decided
to do Tlirbo Pascal for the Mac. I sure
hope so.‘ that will do wonders for the little
beast. Meanwhile, I write letters, complete with fried egg. with mine: but Iﬁnd
the CompuPro and the IBM PC more useful for day-to-day work.

Incidentally: Idon't think I'm an expert
at all. Istill use these machines. One thing
Iuse them for is to write programs. Ifind
programming easier—but more tedious—

than writing books, and as programming
languages get more powerful, programming gets easier. That's not expertise. iust
experience.—]erry I

USERS GROUP CORNER
I have newsletters from
PC/BLUE USER'S GROUP
AMATEUR COMPUTER CLUB
or NEw YORK
POB I06 Church Street Station
New York. NY 10008

They have 60 volumes of PC
public-domain software.
CoMPuPRo USER'S GROUP
POB 2146

Woodbridge, VA 22193
I.ots of dialogue on BIOS questions. including the new HMX BIOS.
FIRST ATTACHE USER GROUP (FAUG)
I827 Haight St.. Rm. I6
San Francisco. CA 94lI7—2 791
Much ado about using the
Attache.

/\
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U? wanna Géreetmgs
a
In appreciation for a successful year we are giving a program diskette
gm.
I‘;'.»:_=
for the IBM PC to all our customers who make a purchase of $100 or
‘M
more. There are programs to print labels, balance your checkbook,
5
' ‘
select printer type fonts, do loan depreciation plus 50 others.
v
LANGUAGES
DATA BASE MANAGEMENT SYSTEMS
Lifeboat Lattice C_Compiler . . . . . . . . ..$295
Fox and Geller Ouickcode . . . . . . . . . ..
Microsoft C Compiler
. . . . ..$3I5
Knowlediieman . . . . .
Microsoft Pascal Compiler . . . . . . . . . . .S2I5
Condorl
Microsoft Basic Compiler . . . . . . . . . . . .8235
N_l/lIAStatpak
Tim IV . . . . .
Microsoft Basic Language ...........$225
CP/M-86 for IBM PC . . . . .
. . . . . ..S37
lnfostar . . . . . . . . . . . . ..
Concurrent CPIM 86 . . . . . . . . . . . . . . ..SIGO
FRIDAY . . . . . . . . . . . . . . . . . . . . . . . . . ..
Personal Pearl . . . . . . . . . . . . . . . . . . . ..
FOR PC O08
PFS File . . . . . . . . . . . . . . . . . . . . . . . . . ..
PC
Paint . . . . . . . . .
. . . . . . ..$105
RBase 4000 . . . . . . . . . . . . . . . . . . . . . ..
Norton Utilities . . . . . .
. . . . . . . ..$48
CLOUT . . . . . . . . . . . . . . . . . . . . . . . . . . .. 95%U!9—l%'Q9!l\%‘J—I\39!I%\‘JO-l|\7-I—IG7\|-'CJI.b>$—-A“GU'li(b.DCJ'l€-DlDt‘JlO’H'J I Copy ll PC . . . . . . . .
. . . . . . . ..$24
WORD PROCESSING
Prokey V3.0_. . . . . . . . . . . . . . . . . . . . . . . ..S79
Wordstar, Mail Merge, Correct Star, Star Harvard Proiect Manager . . . . . . . . . . ..$225
Index for IBM PC . . . . . . . . . . . . . . . . . ..$259 Microsoft Flight Simulator . . . . . . . . . . ..$32
Wordstar for IBM PC . . . . . . . . . . . . . . ..SI85 HARDWARE
Leading Edge Word Processor
Printer Switch . . . . . . . . . . . . . . . .. $85
with Merge . . . . . . . . . . . . . . . . . . . . . . . ..S85 ABC
Hayes
Modem . . . . . . . . . . . . . . . ..$475
Mail Merge or Correct Star . . . . . . . . .. Call Hziiies 1200
1200b_ Modem for IBM PC . . . . ..S409
Microsoft Word With Mouse . . . . . . . ..S284
RAM_Chips (9) 150NSEC . . . . . . . . ..S4I
Word Perfect . . . . . . . . . . . . . . . . . . . . . ..S225 64
Anchor
1200 baud Modem ..$235
Volkswriter for the IBM PC . . . . . . . . ..SIIO CDC 360KSigiiialmaii
isk
Drives
. . . . . . . . . . . . . . ..SI99
Volkswriter DeLuxe . . . . . . . . . . . . . . . . .8154 10 MB Int. hard drive for
the PC . . . . ..S85O
Random House Spell Checker . . . . . . . ..S36 30 MB External Hard Drive for IBM P_C.S1795
PFSI/lIrite...... . . . .
MB Datamac external hard drive
Multimate..........................S235 10 _for
IBM PC . . . . . . . . . . . . . . . . . .. 995
Peachtext 5000 . . . . . . . . . . . . . . . . . . . ..SI85 Princeton RGB inonitor . . . . . . . . . . .. 459
SPREAOSHEETS
Taxan RGB Vision
425
Calcstar . . . . . . . . . . . . . . . . . . . . . . . . . ..
COMPUTERS
Supercalc ll
Supercalc Ill
Microsoft Multiplan .....
ITKSolver...........
.....S2 en-cm:-an
Lotus123..........
.....$29 .:-acn c n o Corona Computer................... Call
Symphony Televideo
Portable & Software . . . . ..SI795
ACCOUNTING
BOARDS FOR THE IBM PC
OR LOOKALIKES
Color Board with Par. Port . . . . . . . . . ..$199
.lfi'alI'9"1@!\.l9d.l*:*bll.<'-15»Weirehvuset¥‘$<iitwair§=-f AST
Six Pack_ . . . . . . .. . . . . . . . . . . . . ..$264
-1111!“

5".. EY3I:h’IVlDdi1le.il;.;T;‘$l 5?;F0ti=. l lIi‘-fFdi1'i-$2491
CYMA . . . . . . . . . . . . ................CaIl

Dollars & $ence . . . . . . . . . . . . . . . . . . . ..S95

MORROW OWNER'S REVIEW

MBSI Accounting (Real World) . . . . . ..S35O

TRANSFER PROGRAMS

CB NEws
SOFTWARE MAGIC
3823 Ocean View Blvd.. Suite 401
Montrose, CA 91020
Actually a newsletter for CB-80
users: independent of Digital

i_
~1~-

..1£;l§

POB 5487

Berkeley. CA 94705
Actually published by Morrow. but
contents are like a users group
bulletin.

Call for programs not listed

Technical & Other Information (602) 246-2222
TOLL-FREE ORDER LINE 1-(800) 421-3135

384K Board with 256K installed . . . . . ..S32O
Mag/nard Sandstar Controller . . . . . . ..SI95
ST Graghics ll Board . . . . . . . . . . . . . ..$335

Tecmar raphics Master_ . . . . . . . . . . ..S495
New Ouadram Multifunction Board
Call
PRINTERS

Dot Matrix Printers includes

$50 _Print Set Program . . . . . . . . . . . .. Call
Move-it..... . . . . . .
Ge_mini 15X . . . . . . . . . . . . . . . . . . . . . . . ..$345
Microstuff Crosstalk . . . . . . . . . . . . . . .895 Okidata 82A, 83A, 93P . . ..
. . . . .. Call
......S379
-5»’l‘-?_'§"=li:I=Y j‘"f1“sj ‘5 BES‘["~ER1(}E‘;|N .[_|;$ Psi '4.:¥:i-j:"'.j_.:§ Okidata 92P . . . . . . .
......$G75
‘_ “FORTIBNIPCOR CLONES ~ . . Okidata84P...........
6100 . . . . . . . . . . . . .
. . . . . . ..$399
M_ultifunctiori,. Board . ~ Includes; .F.\SV-."r:-_ , Juki
on ail Epson Models
..'.Adavi¢t. EaralleI_.l<;'Adﬂntet..;". vl3I@c_le1:iwlIh 1+ Call
Daisywriter 2000 . . . . . . . . . . . . . . . . . . ..$795
hattervl
.back-tw:..=";and
rﬁoftware;aif;..64K--E
. . . . . . . . . . . . . . . . . . . . . . .. Call
memoryiﬁexpandable I to :384l<.1=1,-~¥ear. _ Silver-Reed
620 . . . . . . . . . . . . . . . . . . . . . . . .. Call
.war_ran y _;j._i ;-;;.;.-. .
2,39; Diablo
Diablo 630 . . . . . . . . . . . . . . . . . . . . . . . .. Call
NEC 3550 . . . . . . . . . . . . . . . . . . . . . . . . .. Call

HayesSmartcom . . . . . . ............$85

Gemini 10X . . . . . . . . . . . . . . . . . . . . . . . ..$245

TERMS: Prices include 3% cash discount. Add 3% for charge orders. Shipping on
most items $3.00. AZ orders +6“/ii Sales Tax. Prices subject to change.

Research. Highly recommended for
anyone using Compiling CBASIC.

__

gl

TOLL-FREE ORDER LINE 1-(800)-421-3135
WAREHOUSE DATA PRODUCTS
2701 West Glendale Ave Suite 6

Phoenix, AZ 85051

@
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Super assemblers
plus the world's
largest selection of
cross assemblers!
Z·80
Macroassembler

$49.50

Power for larger programs! This
2500AD macroassembler includes:
• Zilog Z-80 Macroassembler (with
the same powerful features as all
our assemblers)
•powerful linker that will link up to
128 files. Com files may start at
any address
•Intel 8080 to Zilog Z-80 Source
Code Converter (to convert all
your Intel source to Zilog Syntax
in one simple step)
• COM to Hex Converter (to convert
your object files to Hex for PROM
creation, etc.)
• 52 page User Manual

8086/88 Assembler
with Translator $99.50
Available for MSDOS, PCDOS, or
CPM/86! This fully relocatable macro
assembler will assemble and link code
for MSDOS (PC DOS) AND CPM/86
on either a CPM/86 or MSDOS
machine. This package also includes:
•An 8080 to 8086 source code
translator (no limit on program
size to translate)
·A Z-80 to 8086 translator
• 64 page user manual
• 4 linkers included:
-MSDOS produces .EXE file
-CPM/86 produces .CMD file
-Pure object code generation
-Object code and address
information only
Linker features :
• Links up to 128 files
• Submit mode invocation
• Code, Data Stack and extra
segments
• Handles complex overlays
• Written in assembly language for
fast assemblies.

Z-8000 Cross Development
Package $199.50
Instant Z-8000 Software! This
package allows development and
conversion of software for the
Z8001 , 8002, 8003 and 8004 based
machines on a Z-80, Z -8000 or 8086
machine. This powerful package
includes:
• aZ-80/8080to Z-8000 Assembly
Language Source Code Translator
• Z-8000 Macro Cross Assembler
and Linker
The Translators provide Z-8000
source code from Intel 8080 or Zilog
Z-80 source code. The Z-8000
source code used by these
packages are the unique 2500AD
syntax using Zilog mnemonics,
designed to make the transition
from Z-80 code writing to Z-8000
easy.

All 2500 AD Assemblers and
Cross Assemblers support the
following features:
Relocatable Code - the
packages include a versatile Linker
that will link up to 128 files together,
or just be used for external
reference resolution. Supports
separate Code and Data space.
The Linker allows Submit Mode or
Command Invocation.
Large File Handling Capacity
-the Assembler will process files
as large as the disk storage device.
All buffers including the symbol table
buffer overflow to disk.
Powerful Macro Section
handles string comparisons during
parameter substitutions. Recursion
and nesting limited only by the
amount of disk storage available.
Conditional Assembly-allows
up to 248 levels of nesting.

Assembly Time Calculator
will perform calculations with up to
16 pending operands, using 16
or3 2 Bit arithmetic (32 Bit only for
16 Bit products) . The algebraic
hierarchy may be changed through
the use of parentheses.
Include files supported
Listing Control-allows listing
of sections on the program with
convenient assembly error detec
tion overrides, along with assembly
run time commands that may be
used to dynamically change the
listing mode during assembly.
Hex File Converter, included
-for those who have special
requirements, and need to generate
object code in this format.
Cross reference table
generatedPlain English Error
MessagesSystem requirements for all pro
grams : Z-80 CP / M 2.2 System with
54k TPA and at least a 96 column
printer is recommended. Or
8086 /88 256k CP/M-86 or MSDOS
(PCDOS).
Cross Assembler Special Features
Z·8-User defined registers
names, standard Zilog and Z-80
style support. Tee Hex output option.
8748-standard lntelandZ-80
style syntax supported .
8051-512 User defined register
or addressable bit names.
6800 Family-absolute or
relocatable modes, all addressing
modes supported. Motorola syntax
compatible. Intel Hex or S~Record
format output.
6502-Standard syntax or Z-80
type syntax supported, all
addressing modes supported.

---------8086 and Z-8000 XASM includes Source Code Translators---------..
ZILOG
SYSTEM8000

Z-80
CP /M®
8086/88ASM
8086/88 XASM
80186 XASM new
16000(all) XASM new
68000,08,10XASM new
Z-8000® ASM
Z-8000XASM
Z-80ASM
Z-80XASM
Z-8XASM
6301 (CMOS) new
6500/11 XASM new
6502XASM
65C02(CMOS) XASM
6800,2 ,8 XASM
6801,03 XASM
6804XASM new
6805XASM
6809XASM
8748XASM
8051 XASM
8080XASM
8085XASM
8096 XASM new
1802XASM
F8/3870 XASM
COPS400 XASM
NEC7500 XASM
NSC800

Subtotal

UNIX
$750.00
750.00
750.00
750.00
750.00

$199.50
199.50
199.50
199.50
199.50
49.50

500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500.00
500 .00
500.00
500.00
500.00
500.00
500.00
750.00
500 .00
500.00
500.00
500.00
500.00

99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
199.50
99.50
99.50
99.50
99.50
99.50

$ _ __

_

<t

- --

Name _~~~~~~~-~--~

CompanY -~~~~------

Address - - - - - - - - - - - - 
City _ _ _ _ 3tate _ _ _ Zip _ __
Phone
Ext. _ _ _
Make and model of computer
system - -- - - - - - - - - - 
0 C.O.D . (2500ADpaysC .O.D. charges)
D VISA or MasterCard # , Exp. Date (mo ./yr.)
Signature - - -- - - - - - - - 

L---

IBMP.C.
8086/88
MSDOS

IBMP.C.
8086/88
CP/M86

OLIVETTI
M-20
PCOS

$ 99.50

$ 99.50

199.50
199.50
199.50

199.50
199.50
199.50

199.50

199.50

99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
199.50
99.50
99.50
99.50
99.50
99.50

99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
199.50
99.50
99.50
99.50
99.50
99.50

99.50
99.50
99.50
99 .50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
99.50
199.50
99.50
99.50
99.50
99.50
99.50

$ _ _ __

$ _ _ __

$ _ _ __

$199 .50
199.50
199.50
199.50
299.50

TO ORDER. Simply circle the product or
products you want in the price columns above,
enter the subtotal at the bottom of that column
and add up your total order. Don't forget
shipping/handling.
Total$ _ __
Check one:
shipping /handling
D 8" Single Density
($6.50 per unit,
D 5%'' Osborne
$20 .00 per unit for
0 IBM P.C.
Intl airmail)$ _ __
D Cartridge Tape
Total Order$ _ __
D Apple (Softcard)
CP Mis a registered trademark of Digital Research. In c.
0 Kaypro DSDD
other formats available, please call!
214

RE l\C

752659/AD ------------- ·

•
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VER 2000 SOFTWARE TITLES IN STOC

ISAVE

PRINTERS]

ON THESE
IN ·STOCI<

MANNESMANN
TALLY

BLUE CHIPS

Citoh

Prowiter 6510A . . . .. . .. . -$309
.$ 269.00
8510BC2 .......... .. .... $429
. $549.00
8510BP1 ...... . . . ........ $349
.. $749.00
8510SP ... . ..... .• •. . . .. .$449
8510SR . .. .. .. ..... .. . . . . $499
8510SCP . . . ... .. .. ..... .$519
J~ kl 6100 . . ....... . . ... .$389
6510SCR . . .. .. . ... . ... . $569
Trac1or kit .............• . $119
1550P . .
. .. •• •.. . . .. $499
1 550BCD .. . .. . . . .. .... .. $569
A H>-20P .. ... .... . . . .. . . $469
. . . . . . . . .. $239
F1040PU or RDU . . . .... $699
RX60FT . .. .... . ... .. ... $279
F1055PU or RDU . ... . . $1199
RX100 ....... . . . . . ..... $379
FX60 .. ...... . ...... .... $369
1090 ....... . .. .. . .. . . .. . $229
FX100 ............... .. $559
1091 ......... . ... . . .. .. . .$289
JX60 . • • • .. . • • .. .. ..
$529
1092 . ...... . . ... .. . . ... . $439
LQl 5 ooP includes Kit' S l089
LQ1500S . . .. . . . . . : s1149
109 3 .. .. . . ....... .. .. . $CALL

JUKI

Epson

PANASONIC

Microprose

PC Compatable . ...•...•. Call

COLUMBIA DATA
.CALL

TELEVIDEO
TS 1605..

$549
$669
$369
5579

. - '0\0

,..~9''

NEC

5•1,"MD ·l
5 '•" MD ·2

TAXAN
210
100
105
400
410
420
12 1
122

1260 Green ...•... $ 99.00
1201 Green . . .. . $145.00
1205 Amber . ·
. $145.00
1 21 5 Color . .. _. .. $255 .00
1216 RGB .
. . $399.00
460 Color . . . . $349.00

SAKATA
SC· 100 Color
•.....
STSI Tilt Stand .
..
SG 1000 Green
SA 1000 Amber .. . ...

$229.00
$ 35.00
$ 99.00
$1 09.00

AMDEK
300 Green . ......... . $139.00
300 Amber
.. $149.00
310 Amber-IBM . ..
$159.00
Color I Plus . .
. . $259.00
Color 4T -IBM
. $589.00

Color RGB . . . $259.00
Green . ....••.• $115.00
Amber . ......... $t25.00
Color RGB • . . • $295.00
Color RGB ••.... $349 .00
Color RGB·IBM
$459.00
Green-IBM
•.• $145.00
Amber-IBM . .... $149.00

· · ····

STX 80 .. . • • .. • • . . • • .. •

$CALL

LQ1 . .. •••....•••.... . $449 .00
L03 .. ....••.•.. , .•.. · . $339.00
PRINTER INTERFACE . . . $39 ,75
PRINTER INTERFACE W/
FULL GRAPHICS.. . $65.75

DRIVES
MSD
SDI DRIVE
SD2 DR IVE

'MODEMS

$309.00
$499 00

INDUS
ATAR I
. $279 .oo
COMMODORE .. . CALL

ELEPHANT

5•1• ·sssD
5'/oSSDD
5W'DSDD

$19.95
$24 99

'MONITORS'
NEC

· · · · · · · ··

Sweet p 100 . . . . . . • . . . $CALL

$239

MAXELL

JB
JB
JB
JC
JC
JC

v-

$449
$499
$589
$319

GEMINI 1OX

PC6201 Portable
.. . $429
NECBt 64K Computer
System .
. $1049
NECB2 1 26 K Computer
System .
$1 299
PC6221 Thermal Printer. $ 139
PC8201 SK RAM Chop . $ 99
PC620632K RAM Cart . . $ 299
PC300 Modem .
. $ 65
PC6601 MSDOS
. $ 339
16 Bit Card.

.. .. ... CALL

Delta 15 .. . .... . ..... • .
Radix 10 . .. . . .. . . .... . .. . .
Radx15
1
p~ ertype ·· · ·· · · ·· ··· ·

CARDCO

880 .. ................ $ 259.00
1000 .. • . , • . •••. ,, ••••• $ 2 79.00
1200 .. ............ ... ... . CALL
1500 . . . .. . .. ... . .. . . .... CALL
1081 ..................... CALL

PPC22G
Portable 256K-Green . . $1995
PPCXTA
Portable256K-10Meg.. $3295
COR126K 128K RAM . . . $ 159

Z-150 .. . . .. . . .. . .. . . . . ... CALL

'~

J.G

r\~
Jii.V

e
~

LEGEND

CORONA

ZENITH

1600 .....

8 3A. .. .· ·· ..............
84
. •....
92 .. .. .. ..... .. ....
93
...
• ..•.

COMPATIBLE

Leading Edge

~\~

~a..\
...-P

~'Ii,.~

so .... ·-······· · s 159
82A . . . •
. .. $299

IBM-PC

Solo Flight ..•••....... . $22 .75
NATO .. ... . . ..
. .$22 . 75
Spitlire ... ........ . .. . $22 .95

~G"'

M12010 . ............. S279 00
M12010 C-64 ...
$279.00
D4015
s1 39900

OKIDATA

Gemini 10x
Gemini 15x .... .. .•. .. . . . . .. $355
Delta 10 . . . . . . . . . . . . • • . . . . $339

I

$15.99
$17 .99
$22 .99

SKC
SKC·SSSD .
SKC·SSDD ..
SKC·DSDD

. $14 75
. . $17.75
.. $21.75

MITEY MO ..... 69.95

MICRO BITS
MPPtOOOC

ZENITH
$ 95.00
ZVM 122A Amber .
.. $ 65.00
ZVM123G Green
ZVM 124 Amber- IBM
$129.00
ZVM 131 Color . • . . . . . $275.00
ZVM 133 RGB . . . . . . . $389.00
ZVM 135 Composite
$449.00
ZVM 136 HI RES Color $589.00

GORILLA
12" Green .
. $ 82.00
12" Amber . .•.• .. . . . . . $ 89.00

NOVATION
J·Cat
Cat
Smart Cat 103/
Smart Cat 103/2 12
AutoCat
212 Auto Cat
Apple Cat II
212 Apple Cat
Appl e Cat 212
!Upgrade!
Smart Cat Plus

Hayes

$109.00

$69 00
$129 00
$169 .00
$369 .00
$209 00
$539 00
$239.00
$439 00
$249 00
$359 00

Smartmod e m 300
Smartmodem 1200
Smartmodem t 200b
Micro modem lie .
M1cromodem 100
Ch r o~ograph

$199.00
$469.00
$399.00
$249.00
$289.00
$179.00

ANCHOR
Volksmodem
Mark VII
1auto ans /dial)
Mark VII
11 200 band)

$55 99
$95 99
$259 00

TOLL FREE 1-800-233-8760

•

Circle 238 on inquiry card.

POLICY

TO ORDER

CALL TOLL FREE

800-233-8760
Customer Service 1-717·327-1825

or send order to
Lyco Computer

P 0

Bo• 5088

Jersey Shore

PA 1774C

tn·stock items shipped wtthin 24 hours of order . Personal
checks require four weeks clearance bef ore shipping . No
deposit on C . 0 . D . orders . Free sh1pp1ng on prepaid cash orders
w ithin the continental U .S . PA residents add sales tax . All
products sub1ect to availability and price cha nge Advertised
prices show 4~ discount offered for cash . add 40,., for Master

Card or Visa . DEALER INQUIRIES INVITED .

B·Y·T·E W·E·S·T C·O·A·S·T

Happenings
IBM and
networks,
Concurrent
PC-DOS,
and other
developments
BY JOHN MARKOFF
AND EZRA SHAPIRO

I

t's certainly been a busy season for IBM-a network cabling standard. price cuts on the PC.
a new keyboard for PCir. the introduction of the AT. a network from Sytek. a carload of new
software in all areas. and finally the announcement of the acquisition of Rolm, the innovative tele
communications company. If you take these developments one by one, they're all interesting, but not
riveting. If you add them up. however. it becomes rather easy to launch into wild speculation on the
fate of the personal computer industry. Immediately following the Rolm news. the grapevine has been
awash with ;ust such speculation. and a fair amount of gossip that verges on conspiracy theory.
The items about Sytek and Roltn products that appear later in this month's column were originally
written with no knowledge of IBM's plans to move into communications in a maior way. We saw the
Rolm story as a fascinating new direction but certainly not an overwhelming trend. and we wondered
parenthetically whether IBM's 23 percent stake in Rolm was a signal to AT&T that IBM was going
to invade that corporate giant's territory. ;ust as AT&Ts foray into computers had been a challenge
to IBM . As we write this, the details of IBM 's Rolm takeover arrangements have been made public.
but full stockholder (and legal) approval is still pending. While I BM 's intentions have become clearer.
the final outcome still is unsettled as of this writing. (Such are the problems of dealing with breaking
news stories on the deadline schedule of a monthly magazine such as BYTE .)
Are the Rolm computer products. the Cedar and the Juniper. now to be seen as IBM products? Will
they bear the blue IBM logo? Will the BIOS ROM, developed to be "PC-compatible" by Rolm engineers.
be replaced with the true IBM chip? Will there be other changes to either IBM or Rolm microcom
puters? We don't know yet. but we do know that the show is going to be worth watching.
-Ezra Shapiro, BYTE West Coast Bureau Chief

COMMUNICATIONS INTEGRATION

BYTE West Coast is prepared
monthly by BYTE's editors and staff
in San Francisco and Palo A/lo.
Correspondence s{10idd be addressed
lo BYTE West Coast. BYTE
Magazine. 4 2 5 Battery SL San
Francisco. CA 9 4111 .

Rolm Corporation will be announcing a cou
ple of new products intended to round out
its line of office communications equip
ment. both of which integrate sophisticated
telephone features with data-processing
power for individual users in the form of
IBM jJC-compatible computing. Though the
two devices must be used in conjunction
with Rolm's CBX computerized switchboard
system and as such are in no way single
user machines. they do indicate one of the
important directions in which the micro
computer revolution is spreading.
The high-end product. called the Cedar.
is a full system in itself. Like the mythical
centaur. a creature that was half man and
half horse. the Cedar is a blend of two ex
isting technologies: it's both computer and
telephone. Physically. the device is a com
pact workstation with a footprint somewhat
smaller than that of the IBM PC The base
of the unit houses two 360K-byte disk drives
and the system's electronic guts. Rising from
the top on the right side is an angled mono

chrome monitor (a 9-inch diagonal green
phosphor display that operates in both text
and graphics modes. much like the Compaq
computer): on the left. there's a standard
telephone handset A detachable keyboard
tucks into an opening under the drives.
The computer portion of the product is
an IBM clone. running an 8088 micropro
cessor with 512 K bytes of RAM (random
access read/write memory) standard. The
telephone part is Rolm's high-tech tele
phone that can handle from one to four
separate lines on one twisted-pair cable.
Since the telephonic part of the system is
digital for both data and voice. the unit has
no need of an internal modem. (Any con
version of digital to analog signals takes
place at the CBX level to interface with the
outside world: within a Rolm system. all
transmission is digital)
The Cedar comes with a package of per
sonal communications software that loads
over the operating system and remains resi
dent in l 28K bytes of RAM. The software
!continued)
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Circle 380 on inquiry card.

BYTE WEST COAST

Your computer
could talk you
into winning
$1,000. .

IBM's decision to go

with a medium--speed
broadband LAN came as
something of a surprise.

Votrax, Inc. isn't just talking when we say
you could win $1 ,000. We mean it All
you have to do is come up with the best
application idea for the Votrax Type 'N
Talk (TNT) or the Votrax Personal
Speech System (PSS) text-to-speech
synthesizers.
Send your best idea to Votrax,
postmarked no later than 1131/85, one
idea per entry. and enter as often as you
like. The most original idea wins $1,000.
Second Prize: the Votr<Jx PSS.
Third Prize: the
Votrax TNT.

PSS

e~\CSC@

'~

Votrax, Inc.
•
your computer to talk with either the
TNT or the PSS. Both have an unlimited
vocabulary. Both are adaptable to most
personal computers.
Suggested retail price is $189
for the TNT, $395 for the PSS. Call
313-583-9884 today to hear an actual
voice demonstration of the PSS over
the phone.
For more information on Votrax
voice synthesizers, or to enter the Votrax
Talking Computer Competition, write to:
TA LKI NG COMPUTER COMPETITION
Votrax, Inc.
1394 Rankin, Dept. 238
Troy, Michigan 48083

1-800-521-1350
313-588-0341 (in Michigan)
Notice of Wai\'cr: Votrax. Inc. cannot guarantee
that ideas or infor mation submitted to this
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handles various telephone manage
ment functions. such as true elec
tronic mail (both transmission and
storage) with an on-screen alert. data
sharing through the CBX. softkey con
trol of telephone functions such as
auto and repeat dialing. maintenance
of a personal phone directory. and so
on Obviously. since the unit can con
trol more than one line with no addi
tional cabling. simultaneous voice and
data transmission is easy. Product
pricing is roughly equivalent to the
sum of the component parts (com
puter. memory. software. phone) at
$4995 for one unit. down to $4245 in
quantities over JOO.
The second product. the Juniper. is
a stand-alone add-on to an existing
IBM PC or compatible that links an
existing computer to the CBX system
and gives it all the features of the
Cedar. It's a smaller box that looks
much like a telephone: it connects to
a card that plugs into an expansion
slot in the computer. All the software
previously mentioned comes with the
package. and all the integration of the
CBX system is made available to the
workstation It costs $1495 for one.
down to $I 360 in quantity.
The products represent a thorough
solution to the problems of personal
computing in a business installation.
Users have all the advantages of in
dividual desktop processing with full
privacy. yet can use the telecommu
nications aspects of the system to
share data with remote microcom
puters. file servers or other storage
devices. and even company main
frames. Though not a true local-area
network. the system makes use of the
features of the CBX to provide a
more-than-adequate surrogate. In ad
dition. the units provide full telephone
capabilities.
Not onl y do the Rolm products
make a lot of sense for a multiuser

business environment. the solution is
accomplished without the rat's nest of
wiring that usually accompanies this
much functionality.

THE IBM LAN
Now that IBM has spoken. the real
question about the company's deci
sion to offer a local-area network
(LAN) configuration for its personal
computer line is: Will the microcom
puter industry be any closer to a stan
dard in the LAN world?
IBM's decision to go with a medium
speed broadband local-area network
came as something of a surprise to in
dustry analysts who had been. expectc
, ing a network that was more closely
modeled after the "token ring "
topology that had been discussed in
recent IBM technical papers. However.
IBM claims that there will a gateway
between this net and any future net
work that they might offer.
In its search for its local-area net
work. IBM turned to an established
broadband LAN manufacturer. Sytek
Inc.. of Mountain View. California.
Sytek is located in a corner of Silicon
Valley that has been affectionately
dubbed "Coaxial Corridor" because.
in addition to Sytek. Ethernet manu
facturer 3Com and several other net
work companies are all based within
easy cabling distance of each other.
Sytek has been marketing its own
network. a product called LocalNet/
20. that is used by both large cor
porate and government installations
and by a number of college campuses
as well. In the Sytek system . each user
is connected to a broadband cable
through a network interface device.
Each of these devices has its own
microcomputer and a broadband
modem that converts digital data to
an analog frequency-modulated form
for transmission across the network.
LocalNet uses frequency division
multiplexing to define as many as l 20
separate channels that can share each
network.
Sytek also has been working on an
ongoing cable television project
called MetroNet in conjunction with
the Gerald Division of General lnstruc
(continued)

OUR WORl<STATION DATA
ACQUISITION SYSTEM HAS TOMORROW'S
SOLUTIONS BUILT IN.

As you conduct your search for
the ideal data acqmsition system,
we think you'll find a number of
capable systems, all from fine
makers .
But we also think you'll find this:
there is really only one system likely
to meet, and perhaps exceed, your
own eersona[ standards for accu
racy, flexibility, performance and
power. And cfo so for a bottom line
investment that is truly easy to
justify.
That system is the Keithley
DAS Series 500 for the IBM PC
and Apple II families of micro
comput r.
To begin with, even a basic
Series 500 configuration, like the
one shown in the chart, comes out
of its carton with enough power
and capacity for most lab and test
bench applications. So you needn't
trade up to more expensive options
to get basic capabilities.
And because the Series 500 is
completely modular, you can start
out with just the capacity you need.
Then choose from our comprehen
sive library of plug-in function
cards to instantly reconfigure your
system for the most demanding
applications-with up to 272 chan
nels of discrete analog input, 50

Keithley DAS Series 500
Measurement and Control System.

System Base
Analog Input
16Channels
Instrumentation
Amplifier
±0.0353 Absolute
System Accuracy
30 kHz Sampling
High Speed
Programmable Ranges
Other 1/0
5 12-Bit Voltage Outputs
16 Digital Inputs
16 Digital Outputs
4 120VAC Outputs
System Features
Programmable Timers
Realtime Clock
Power Supply
Software System
Data Acquisition BASIC
Foreground/Background
Data Analysis
Realtime Graphing
Engineering Units
Package Price

Keithley
DAS
SeriesSOO
$4800111

ISAAC
91A
$3950

ISAAC
2000
$4100

MACSYM
200
$3660

HP
3497A
$2990

Yes

Yes

+$600

+$36212l

+$2104131

Yes

+$800

+$800

Yes

Yes

+$11001')
No

+ $1 IOOl•l
Yes<n

No
Yes

Yes1;1

Yes

No
+$25001 111
+$530
+$710
+$26511')

Yes
Yestol

No

Yes

No1s1

Yes
Yes
Yes
Yes

+$1871•)
Yes
Yes
No

+$937110)
+$175112)
+$175112)
No

+$9371 10l
+$330
+$350
+$638113)

Yes
Yes
Yes

Yes
Yes
+$350

Yes
Yes
Yes

Yes
Yes
Yes

+$555
Yes
Yes

Yes
Yes
Yes
Yes
Yes

Yes
No
No
Yes
No
$6387

Yes
Yes115i

Yes
Yes1151

No
No
No
No
No
$9654

$4800

No1"

No
Yes
No
$7887

No
Yes
No
$6277

'

I. System 520. 2. 16 channels of 5725 32 channel card. 3. S1640 AID card p lus 16 channels of 5580 20 channel card.
4. + 0.003% accuracy (<i 200 H z . 5. :: 0.006% accuracy (ii 40Hz. 6. App le system 27 kHz , IBM syste m 31.4 kHz.
7. 200 kH2 option available + 53825. 8. O nly avai lable wi th 16-bit AID converter with programmable gai n pream·
plifier + 51100. 9. 1 channel fr o m 5750 4 channel card. 10. 5 channe ls from 5750 4 chan n e l ca rd. 11. 5 channels from
51000 2 chan nel card. 12. 16 channe ls of S350 32 c hannel card. 13. Price based on 16 channel rac k @ 5550 plus 4 AC
output relays (ii S22. 14. Fou r channels of 5525 8 channel card. 15. Or o th er multi-tasking structure.

channels of analog output, 160
channels of digitall/O, and AC/DC
device control. With direct trans
ducer connection and signal condi
tioning for each individual channel.
It's also the only system
,equippedl with Soft500, the inte
grated! measurement and control
software that proves once and for
all that easy doesn't have to mean
simplistic.
Soft500 gives first time users the
accessibility and friendliness they
need to get excellent results the first
time out. Yet it also provides expe
rienced users with the depth and
extended facilities needed! for com
plex applications. Including unique
features such as foregrouna/bac:I<
ground architecture, powerful
screen graphics and statistical
analyses. Plus, automatic con
version of binary data to familiar
engineering units.
ln all, you'll find the features
you need to make the Series 500

increasingly productive through
years of new and more demanding
applications.
NaturalJy, we'd like to suggest
the Series 500 as the wisest cnoice
in workstation data acquisition. But
we also believe that as you compare
and examine the facts, the Series
500 will eventually suggest itself.
For complete information on
the Keithley DAS Series 500 work
station data acquisition system, call
us toll-free at 1-800-552-1115. In
Massachusetts call (617) 423-7780.
Or write to us at Keithley DAS,
349 Congress Street, Boston,
Massachusetts 02210.

Series 500

l<EITHLEY
©1984 by Keithley DAS, Boston, Massac husetts

Info rmation contained in th e comparison cha r t is co rr ec t to th e best o f ou r kn ow ledge as o f July 3, 1984; how ever, Kei thl ey DAS ass um es n o li ability for its acc uracy. IBM PC is a
registered tradema rk of Inte rn ational Business Mac hine s Corporation. Apple II is a registered tr ad emark of Apple Computer, Inc. IS AAC is a registered trade mark of Cyborg
Corpor ation. MACSYM is a regis tered trademark o f Analog Devices, Inc. HP is a registered trad e ma rk of Hew le tt-Packa rd, Inc.
Circle 215 on inquir y card.
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Pascal and C

BYTE WEST COAST

Programmers
Your programs can
now compile the

FirsTime™
FirsTime is an intelligent editor that
knows th<' rules of the language being
programmed. It checks your statements
as you enter thC'm, and if ii spots a
mistake, it identifies it. FirsTime then
posit ions the cursor over the error so
you can cmTC'Ct it easily. FirsTime 111ill
ident1fy rill syntu:r errors, u.11d~'ined
·purfo.bles, n.nd even stn.tanents 111ith.
mismalchPfi uarin.ble types. In fact, any
program developed with the FirsTime
editor will compile on the first try.

More than a syntax checker!
FirsTime has many unique features
found in no other editor. These powerful
capabilities include a zoom command
that allows you to examine the
structure of your program, automatic
program formatting, and block
t ransforms.

If you wish, you can work even faster
by automatically generating program
structures with a single key-stroke. This
feature is especially useful to those
learning a new language, or to those
who often switch between different
languagc>s.

Other Features: Full screen editing,
horizontal scrolling, function key menus,
help st-r1•ens, inserts, deletes, appends,
searches, and global replacing.
Programmers enjoy using Firs Time. It
allows them to concentrate on program
logic without having to worry about
coding details. Debugging is redueed
dramatically, and deadlines are more
easily met.
FirsTime for PASCAL
FirsTime for C

Microsoft PASCAL Compiler
Microsoft C Compiler
Demonstration disk

$245
$295
$245
$395
$25

Get an extra $100 off the compiler when
it is purchased with FirsTime.
(N..J. residents please add fi% sales tax.)

Spruce
Technology Corporation
110 Whispering Pines Drive
Lincroft, N.. J. 07738
(201) 741-8188 or (201) fifi3-00fi3
Dt>ak•r Pnquiries wPlconw. Custom \·f'rsions
for comput Pr manufacturers and language
clC'vPlnpPrs an· availalllP.

-

FirstTime is a lradt·mad• of Sprun• T<'drnolog)'
Corporation.

VIS4'
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The most intriguing
aspect of the IBM LAN
is the potential to support
video and voice across
the network.
· men ts. This is a broadband comm u
nications network that will use cable
television networks as its medium.
MetroNet is designed to bring video
tex services. as well as conventional
television programming. to residential
and business subscribers.
According to Gregory Ennis. direc
tor of systems engineering at Sytek.
the IBM PC Network has been de
signed to conform to Loca!Net archi
tecture. In practice. this means that
the IBM version will use standard
7 5-ohm CATV (cable television) coax
ial cable and connection hardware.
The Network itself will be a 2-mega
byte Carrier Sense Multiple Access
with Collision Detection (CSMA/CD)
broadband network. It will consist of
a Network Adaptor for each PC. a Net
work Translator Unit (a stand-alone
unit that is designed to provide single
channel frequency translation for the
network). and cabling hardware.
The Network Adaptor card which
will plug into IBM PCs. XTS. Portable
PCs. and the new PC AT. contains a
Network BIOS (basic input/output
system) in ROM (read-only memory).
its own on-board microprocessor. and
an RF (radio frequency) modem that
broadcasts onto the network. Each
card is given its own unique 48-bit net
work identifier and provides support
that allows each individual PC to be
booted from the.network. making net
works of diskless PCs and a single disk
server possible.
The most intriguing aspect of the
Sytek LAN is the obvious room for
growth-particularly the potential to
support video and voice across the
network in the future. Also worth
mentioning is the capability of each
Network Adaptor card to support up
to 32 sessions simultaneously. Thus.
as PC-DOS moves closer to a true

multitasking architecture it is possible
to conceive of an individual PC with
the capability of connecting to one or
several mainframe hosts and carrying
out other LAN-based tasks such as ac
cess to files or a distributed database.
Finally. we note that IBM rudely shut
the PCjr out of the PC Network In say
ing that the PCjr won't be supported
on the first LAN to be offered is IBM
giving us some sort of a broader hint
on the future of the PCjr?
However. despite IBM's alleged
power to make any decision a de facto
standard. most existing network
manufacturers have shown no signs of
abandoning their own network prod
ucts and insist that they still offer
more performance and value than
IBM does. Perhaps this announce
ment was just not compelling enough
to pull the rest of the industry along
in IBM's wake.
A DIFFERENT APPROACH

If your local-area networking needs
aren't quite as extensive as the capa
bilities offered by the new IBM PC
Network. or if you have the vision of
your personal computer controlling a
variety of functions around your
house or office. you might be inter
ested in hearing about the Power Line
Network (PLN) from Mallard Systems
Design in San Jose. California. Mallard
has recently announced a simple. low
cost network based on a stand-alone
controller (developed around a bi
polar controller chip from National
Semiconductor) that connects to an
IBM PC through an RS-232C interface
and then directly to any standard
110-volt 60-Hz power outlet. The PLN
network allows data transmission at
2880 bps (bits per second) for up to
254 individual network stations as
well as a special AID (analog to digital)
converter PLN controller that allows
monitoring from one to four analog
inputs. Although the PLN data trans
fer capabilities are only of limited
speed. the network does permit pe
ripheral sharing And because the net
work will support a large number of
device controllers from BSR. it offers
an inexpensive way to use an IBM PC
(continued)

MicroAge franchisees Ernie Venta and Elayne Kalman shown with an IBM Personal Compiiter.

Circle 2 5 3 on inquiry card.

Circle 206 on inquiry card.

HAPPY HOLIDAYS!
r&Aft EDUCATIONAL ELECTRONIC
~
ROBOT KITS!

BYTE WEST COAST

Clever, inexpensive robot kits feature pre-assembled pc
boards, hardware & mechanical-drive systems that can
be handled by anyone. Only basic hand tools required for
assembly. OWi's MOVIT line provides innovative, afford
able robot kits that entertain as well as educate.

PEPPY Sound/Touch Sensor Robot Kit
The PEPPY has a 2-way sensor that reacts to noise & solid
objects in its path. When the front-located sensor comes in
contact with an obstacle, or hears a loud noise such as a
clap, it will automatically turn lelt. Contact with a solid
objecttriggers reverse action and the PEPPY will turn 180°
to the left and continue until another object blocks its way.
• Power source: 2 ea AA batteries (not incl.) • Color: pink
•Size: 4.75" Radius x 2.75"H

MV-916

Peppy............. $24.95

I
I

The CIRCULAR model has 2 large wheels which roll this
super robot left, right, forward, or around. All the move
ments can be perfectly controlled by a hand-held remote
control box. • Power source (main body): 3 ea. AA bait.,
1 ea. 9V battery -(control box): 1 ea. 9V battery (not incl.)
•Color: green •Size: 2.75" Radius x 5.75"H
1

MV-935

Circular. •• ..•..••. $69.95

BlJIW AN INTERFiACE FROM MEMOCON 70
YOUR PERSONAL COMPllTER/
This robot is memory controlled. It operates according to
the program you input using the keyboard included with
I the kit. The keyboard has 5 mode switches: forward, right,
left, pause, buzzer/light (LED). The CRAWLER employs a
sequence lune. static RAM 256x4 bit memory • Movement:
3 wheels driven by 2 DC motors • Control: Memory/elec·
, Ironic circuit (thru the keyboard) • Element: 4· bit static
RAM • 256 steps (no repeat steps) approx. 0.7-0.3 sec/1
step • Power source: 2 ea. AA batteries, 1 ea. 9V battery
(not incl.) • Color: black • Size: 2.75" Radius x 2.5"H

MV-918

Memocon. ........ $74.95

We also specialize in a complete line
of IC's (see opposite page}.
Don't miss our Season's Greetings
specials in this issue's

Apple Supplement!

US. Funds Only-Prices SUbiect to Change
Send $1.00
California Residents Add 6'h'lo Sales Tax
postage for
Shipping  Add 5% plus $1.50 Insurance
FREE 1985
Send S.A.S.E. !or Monthly Sales Flyer!
Jameco Catalog/

!EBI Jem.!fi.S

VISA·

1355 SHOREWAY ROAD, BELMONT, CA 94002
(415} 592-8097 Telex: 176043

Phone Orders Welcome 
12184
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User's familiar with either
MS-DOS or CP/M can
quickly feel at home with
the new operating system,
Concurrent PC--DOS.
for computerized control and securi
ty applications.
Molla rd is offering three different
types of controllers: a master PLN for
the I BM PC. a controller PLN with a
Centronics parallel interface for pe
ripherals. and the AID converter with
provision for inputs with a voltage
range between 0 and 5 volts.
According to Fred Louder. one of
the designers of the Power Line Net
work. most small offices and homes
have AC power supplies that allow
PLNs to communicate. However. with
out special modifications the network
will not extend beyond local trans
formers. (Common transformers are
generally shared within most com
mercial and industrial buildings and
by several houses in residential areas.
but floors in large buildings are usual
ly separated) Although each network
can be composed of a maximum of
254 PLNs. an additional security code
in the network protocol creates the
possibility of having many networks
sharing the same power line.
Louder claims that previous at
tempts at using the local power sup
ply as a network medium have en
countered difficulties because they
used AM (amplitude modulation)
transmission techniques The Mallard
system uses FM (frequency modula
tion) instead. which makes the net
work insensitive to electrical noise on
the power line. In fact an earlier ap
plication of this technology was for
built-in computer control of industrial
lighting systems that eliminated the
need for any additional wiring beyond
the traditional power cabling.
The PLN network includes software
that permits viewing of remote PC
directories. unattended file transfer.
and sending files to remote periph
erals such as printers. A simple file-

locking mechanism is incorporated
into the network software to exclude
unauthorized downloading or modi
fication of existing files on a shared
file system. The network controllers
and system software cost $699 each.
Currently only network software for
the IBM PC is available; however.
Mallard plans on extending the net
work to Apple II computers in the
future.

A NEW DR

OPERATING SYSTEM

Concurrent PC-DOS. version 3.2. is an
other attempt by Digital Research Inc.
(DR) to win back a chunk of the micro
computer operating-system market it
lost when DR's CP/M line of products
received a sound trouncing from
Microsoft's MS-DOS and PC-DOS for
16-bit computers. As such. Concurrent
PC-DOS raises more questions than it
answers.
The new operating system. which
was released at the end of September.
should not be confused with Concur
rent DOS. version 3 I. an earlier DR
package. though both products are
multitasking operating systems that
allow you to create multiple display
windows for running an assortment of
programs simultaneously
Older Concurrent DOS closely
resembles its CP/M ancestors~ Al
though it can run both MS-DOS and
CP/M-86 software in individual win
dows. it retains CP/M's command syn
tax. The utilities that come with the
operating system have familiar CP/M
names like PIP and STAT. and the Con
current DOS package includes an as
sembler. a debugger. software hooks
for GSX. a graphics interface. and
DRNet. a networking interface.
Concurrent PC-DOS is much more
of a consumer product. It is designed
to be similar enough to both MS-DOS
and CP/M in command structure and
name that users familiar with either
system can quickly feel at home with
it. It's also the first Digital Research
operating system to include real ap
plications software-a visually
oriented address filer that closely
resembles Hewlett-Packard's Personal
Cardfile for the HP I 50 (though withe
(continued)
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and two {21 Speach ROMs MM52164SSR1 and MMS216 4SSR2 (24.pln)

.1long with a MHlar Word !Isl and a recommended schematic
diagram on the applica tion sheet.
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Th e O T10 5D is a s la nda rdOIGITAL K ER kl! encoded with 137 separate
and usefu l words, 2 ton es, and 5 dl llerent sil enc 411 durations. The
wo1ds and tones have b een assigned discre te addres ses, making It
posslble to oul put single wo1ds or words conc atenal ed Into phrases
or even senten ces. The "voice.. outp ut of the OT1 050 Is a h ighly In·
!elliglble male voice. Female and c hlldre n·s voices can be synthesiz..
ed. The vocabulary I s chosen so that It I& applicable to many pro·
duct s and m a1 kets.
The DT1050 conslsls ol a Speech Processor Chip, MM54104 {40·pln)
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Circle I on inquiry card.

BYTE WEST COAST

·ALTOS 580-20 . . . . . . . . . . . . $3350
ALTOS 586-20 . . . . . .. . . . . . $5350
ALTOS 986-40 . .. . . . . . _ . . $CALL
APPLE LOOK-A-LI KE . . . . _ .. $CALL
I BM PC . . . . . . . . .. . . . .. . $CALL
LEADING EDGE PC . . . . . . . . $CALL
NEC 8201 . . . . . . . .. . . . . . . .$449
SANYO 550-555 . . . . . . SAVE $CALL

TELE VIDEO
TPCI . . . . $1499
TPCll . . . . $1795
1605 . . . . .. . . . . . . . . . . . $CALL

NORTHSTAR
ADV . . .. $1899

15MEG . . .. $3799

PRINTERS
ABATI ... .. . . . . . . . . . . . . .$369
RADIX 10 .. .. . .. . . . .. .. . ..$479
DAISYWRITER 48K . . . . _ . . . . .$839
EPSON . . . . . .. . . . . . . . .. $CALL
GEMINI 10X . . . . . . . . . .. . . .$245
JUKI 6100 . . . .. . . . . .. . . . . .$409
OKI DATA (LOW PRICES) . . .. $CALL
QUME 1140+W/INF . . . . . . . . . $1365

CITOH
8510 . . . . .$319
F10-40C PS .$899

1550 . . . . . $499
F1055 . . . . $1179

DIABLO
620 . . . . . .$769

630 API . .. $1669

NEC
3550 . . . . $1495
7710 . . . . $1645

3510 . . . . . $1235
2030 . . . . . .$659

TERMINALS- MONITORS
ALTOS II . . . . . . . .. . . . . . . .$749
QU ME 102G . . . . . . . . . . . . . . .$425
WYSE 50 . . . . . . . . . . . . . . . . .$485
TELEVIDEO 924 . . . . . . . •.. . .$655
TELEVIDEO 950 . . . . . . . . . . . .$895
TE LEVI DEO 970 . . . . . . . . . . . .$965
AMDEK 300G . . . . . . . . . . . . . . 129
AMDEK 300A. . . . . . . . . . . . . .$145
AMKEK COLOR I+ . . . . . . . . . .$275
AMDEK COLOR II+ . . . . . .. .. .$399
B.M.C. COLOR . . . . . . . . _ . . ..$235
PRINSTON HX12 . . . . . . . . . . .$464

DISK DRIVES - MODEMS
INDUS APPLE . . . . . . . . . . . ..$259
MICRO SCI A2 . . . . . . . . . . . . .$185
INDUS COMMODORE .... . .. . . .$315
INDUS ATARI .. .. . . . . . . . . .$299
A STRA AT ARI . ... . . . . . . . . .$5 25
PR OMO DE M 1200 _ . __ . _ . _ . _ .$325
HAYS SM A RT MODEM •... . . .. $199
SMA RTMOD EM 1200 . . . . . . . _ .$469
SMA RTMODEM 1200 8 . .. . . .. .$415
MICR OMODEM II E . . . . . . . . . .$235
R IXON 212A . . . . . . . . . . . . . .$449
U.S. ROBOTICS PASSWOR D .. . ...$ 315

1st
PLACE
COMPUTER SYSTEMS
13422 N. CAVECREEK RD.
PHOENIX, AZ. 85022

._

OTHER INFORMATION 602 -867 9897
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COMPANIES MENTIONED
DIGITAL RESEARCH INC.

ROLM CORPORATION

60 Garden Court
POB DRI
Monterey. CA 93942
(800) 772-3545
ext. 400 in California
(800) 227-1617
ext. 400 elsewhere

4900 Old Ironside Dr.
Santa Clara. CA 9 50 50
(408) 986-3025
in California. Alaska. Hawaii
(800) 538-8154 elsewhere

MOLLARD SYSTEMS DESIGN INC.

1977 O"Toole Ave.. Suite 8106
San Jose. CA 95131
(408) 943-0163

out the touchscreen interface). a com
munications program called DR l alk
that's a modestly revised version of
the po pular PC-Tulk Ill freeware pro
gram. a sophisticated menu genera
tor. and a flexible text editor that
replaces DR 's venerable ED line editor
(the new editor. DR Edix. is licensed
from Emerging Technologies of Col
orado. which also sells it as just plain
Edix). The assembler and debugger
are no longer included but can be
purchased as part of a '" programmer's
toolkit" for between $50 and $100
Neither GSX nor DRNet are part of
the Concurrent PC-DOS package. and
the program can only handle a ma x
im um of two users.
But Concurrent PC-DOS has some
nice features. It will recognize. read
and write both CP/M and MS-DOS
disks and can run CP/M programs
stored on MS-DOS disks and vice
versa. Its front-end file-handling utili
ty and extensive help screens simplify
novice use. Full MS-DOS 2.xx file and
directory structures are supported
and Concurrent PC-DOS makes.
changes. and removes named direc
tories with ease. while still allowing
you to employ the CP/M "user area"
convention.
However. windowing remains some
thing of a chore. You can create a
multitude of windows for application
programs all over the screen. but
because window creation does not
employ a mouse (like Visi On. Micro
soft Windows. and DesO). you have to
be adept at entering lengthy and

SVTEK INC.

12 5 5 Charleston Rd.
Mountain View. CA 94039
(415) 966-7330

rather cryptic command lines_ And if
your software was designed to avoid
the operating system and write direct
ly to the screen. the display can be
corrupted and final results are unpre
dictable Tho ugh multitasking is in
deed possible. you have to keep close
watch over memory allocation and
usage to avoid disaster. Finally. not all
8088/8086 software will run under
Concurrent PC-DOS. and that which
will may not be able to run in more
than one window at a time. (The oper
ating system comes with a list of ac
ceptable software that includes most
top-selling programs. such as Word
Star. MultiMate. dBASE II. Lo tus 1-2-3.
the PFS series. etc.)
Looking at the prospects for the
program. there is as yet no indisput
able proof of a crying demand for
concurrency on the 8088-based IBM
PC and IBM is responding to that chal
lenge with TopView. a product of its
own The ability to mix CP/M-86 and
MS-DOS software is a marginal
benefit when you consider how little
CP/M-86 software has been sold to
date. Also. in an era when "ease o f
use" is a watchword an operating sys
tem that requires as much care to
operate as this one does seems
something of an anachronism. Lastly.
as most 16-bit computers are sold
with an MS-DOS operating system to
begin with. one wonders how many
consumers will be willing to shell out
an additional $295 for a second
operating system that's a mixed
blessing.•
Circle 14 for Dealer inquiri es.
Circle I 5 for End-User inquiries. 
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Turn CRTData
Into A Slide, Cat-Quick.
"Now you can make presentation
quality instant slides from CRT
screens, one at a time. Slides that
integrate beautifully into the rest
of your show. It's like having your
own instant slide department. And
you don't have to be an audio
visual professional to do it.
"Kodak's new cat
quick slide-makers are
a versatile group of

INSE46..ra..- ••....
<:opySIRml

Use this welf-designed unit to make slides of
pictures, printed material, and artwork up to
I I" x 17''. Or small, three-dimensional objects.
Right in your office. In ordina,-y room light.

state-of-the-art products designed
to convert computer-generated
material into slides, fast!
"With our new imager, you can
make instant slides (or prints)
from just about any data that
appears on your CRT screen... pie
charts, bar charts, organization
charts, etc. And you can use just
about any size terminal-9-, 12-,
13-, even 19-inch screens. Direct
Circle 138 on inquiry card.

KODAK
INS1'A6RAPHIC
CRT Slide lnuiger

Contains KODAK
JNS'IAGRAPHJC
Camera Back, KODAK
KODAK CRT Adopters
INS'IAGRAPHIC Slide
Make a11 instant slide or print
Module, and KODAK
from your screen, any screen
INS'IAGRAPHJC CJ{[
9-, 12-, 13-, even 19-inch-with your
Cone.just add the
choice of adapter to fit between the imager and
appropriate CJ{[
the CRTscreen.
adapter to make
instant presentation
quality slides that
KODAK INS1'A6RAPHIC
integrate beautifully
Slide Mounkr 11ml Mounts
into the rest of your
Last step. Mount your s/idequick(y and
show. 1bere'seven an
easily with this simple-to-use device.
optional module that lets you make prints.
Easesft'lm into the slide mount auto
natical(y, so you never have to snap the
mount to}?etheror touch the image area.

conversion from CRT to
slide can save you time,
and money! For slides
from hard copy use our
sleek copy
stand. Both methods
are easy and affordable.
"Your options are many. You
can buy one product, or the entire
1e. Make a single slide or
l entire presentation. Prove
a 1oint, or wow an audience.
Even use our camera back, module,
- and film to photograph images
electronically transferred with
many manufacturers' video image
recorders! And get results that
make a grin begin.
Kodak

Instagraphte •
colorfilm

IE
p.

nnt

''To learn more
1ho11t these new
state-of-the-art
products, call 1 800 44KODAK,
Ext 233 (1 800 445-6325,
Ext 233), or use the coupon below.
Or contact your local dealer in
Kodak audiovisual products, listed
in the Yellow Pages under 'AV
equipment and supplies.' "
New cat-quick slide-makers
from Kodak.

THEY'RE GONNA
MAKE YOU GRIN.
Eastman Kodak Company, lept 412L
Motion Picture and Audiovisual Market< livision
Rochester, ~'Y 14650

D Please have a representati ve call me. A8071
D Please send me your informative Slide Cat brochure. A8072
~A.llE

"~ · -·--·-

TITTE

KODAK INS1'A6RAPHIC Color Slide Film
CQ)IPASY
Shoot just one slide or an entire presentation. One
al-a-time exposure means you waste no film, waste
AIJORFSS
no money If you need instant color prints of CJ{[
displays, use KODAK JNS'IAGRAPHIC Color Print
cm
Film and substitute the KODAK JNS'IAGRAPHIC
PllO~E
Print Module.
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IBM MONOCHROME GRAPHICS.
NO COMPROMISE.

Flight Simulator•

IBM PC 11Jtorial"

The Hercules Graphics Card'" $499

The Paradise Modular Graphics Card
is the only video card that runs all popu
lar IBM color/graphics software-full
screen-on an IBM (or equivalent)
monochrome monitor. Unmodified
Right cif the shelf.
And not just ordinary monochrome:
Crisp, full-screen, flicker-free mono
chrome graphics translated in up to
16 shades.

The IBM" Monochrome Adapter $250

• Includes IBM-compatible color
graphics on an RGB or composite
video monitor.
• Optional memory (up to 384Kb),
clock calendar or floppy disk control
ler, and parallel, serial or game ports
available.
All in a single PC or Xfslot.
71Jis may be tbe only mrdyou 'll
ever need

Tradcmlrks 1"JrJdi1e Modutu GnphicsCJ rd-PuJdiseS)·m ms. Inc ; ll e rrnl~ GrJphics Card -lkrmlt! Comp,:Ler Tcc hn~ lo~. t-!-i. l.01111 - l.olu~ l>t•·doprnml
Co1poution; MoustSrmms. PC Pain1-MoUJe $)'SlemsCorporaliori 11.t j!imred 1n~mlrk1 lR~I. t•C l\11orial- l11l<'rllllional \\us inrn !1\Jchirmt'.01tH1u 11on; Fli1:h1
Stm11l1Lor-Microsof1Corpou1ion

The Paradise Modular Graphics Card'"$395

Call today for more information:
1-800-527-7977, In CA: 1-800-822-2020 (Dept. 135)

150 North Hill Drive, Brisbane, CA 94005, 415-468-6000

lVu can measure it.
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Logical
propositions
replace
computer-
oriented
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Prolog
on Microcomputers

I

n a recent column (September. page
41 5) I alluded to the relatively great im
portance of the Prolog language in
European artificial-intelligence (Al) labora
tories. Interest in Prolog is hotting up in the
U.S.A. (where LISP has been the traditional
Al tool for many years). As the language is
now available on humble home computers
in the UK. I'll devote this month's column
to a brief look at micro-Prolog. a dialect
written originally for the Z80. which was the
first microcomputer implementation of
Prolog.
The name Prolog is a contraction for "pro
gramming in logic." and the intention of its
inventors was to create a computer lan
guage in which logical propositions about
known facts could replace computer
oriented instructions about data structures.
In other words. Prolog was to be (and to a
large degree is) the highest-level computer
language yet devised Prolog was first im
plemented at the University of Marseilles
in 19 72 by Colmerauer and Rousell. and
since then many mainframe dialects have
been produced at various universities. in
cluding Edinburgh. London's Imperial Col
lege. and Budapest Much publicity has
been given to the adoption of Prolog by
Japanese workers as the "core" language for
their Fifth Generation project
The philosophy of logic programming is
fundamentally different from that of other
computer languages. In the terminology of
Prolog users. most languages are impera
tive: to solve a problem you must find a way
to tell the computer what to do (in convert
ing an algorithm into a program you are
seeing things from the computer's point of
view. giving it objects that it understands)
Prolog sets out to be declarative: to solve
a problem you tell the computer the facts
you know already and. in the ideal case. the
way the machine works it out is of no con
cern to you.
Here's an example that illustrates the dif
ference. Multiply three by five in your head.
Now ask yourself how you did it Unless you

are very unusual. you will not have used any
sort of multiplication algorithm for so
simple a calculation . In fact. you have a
built-in database of such results. which you
learned at school. If instead I ask you to
multiply 56134 by 678103. then you will
have to resort to an imperative method
(long multiplication). which explicitly sets
out the steps required to achieve an answer.
though at the bottom level of this calcula
tion you will still call upon your declarative
knowledge to do the single-digit partial
multiplications
Computers are still at a stage where the
simplest of activities have to be spelled out
in an imperative way. painstakingly describ
ing. in machine terms. the steps that a
human being takes for granted The ideal
of logic programmers is to reach a stage
where by formall y specifying your problem
(using a logical predicate calculus). you will
have written the program to solve it: the
specification is the program.
Prolog is not yet by any means a pure
Jogic language. It's much more declarative
than other languages. but it still runs on a
real computer. which you can't ignore com
pletely. Prolog programmers have to read
their programs in two distinct ways: a de
clarative (problem-oriented) reading and an
imperative reading that considers matters
such as control flow (which should ideall y
be of concern only to the computer).
MICRo~PROLOG

Written by Frank G. McCabe and Keith L
Clark. micro-PROLOG is a simple dialect of
Prolog. It was written at Imperial College in
the Logic Programming Unit. which is
headed by Prolog guru Professor Robert
Kowalski. The first version appeared over
two years ago. written in Z80 assembler for
CP/M 2.2 systems. Since then versions have
been produced for the Sinclair Spectrum
(Z80). the Acorn BBC Micro (6502). and for
8088-based systems including the IBM PC
under MS-DOS or CP/M- 86. Logic Programc
(continued)
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in text
editing.
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Now there's VEDIT PLUS.
VEDIT PLUS is easy to learn, yet
can do things far beyond ordinary
word processors:
• Sort a mailing list
• Perform arithmetic computations
• Compare files
• Edit mulitple files of unlimited size
The power of VEDIT PLUS is equal to
a high-level language - it gives you:
• If-then-else decision making
• Pattern matching
• User prompts and input
• An optional Z80 to 8086 translator
Expect a lot from VEDIT PLUS. ICs
from CompuView - nationally recog
nized for user support.
For a demo disk, more infor
mation or the dealer nearest you call
toll free:
1-800-327-5895

VEDIT PLUS is available for prac
tically every microcomputer ... $225

CornpuView
PRODUCTS, INC.

1955 Pauline, Ann Arbor, Mi 48103
(313) 996-1299. (800) 327-5895

Micro~PROLOG
floating~point
arithmetic~quite

has

an
achievement given that
there are many C
compilers and LISPs
that don't.

ming Associates. a company set up by
the author and colleagues. sells the
CP/M and MS-DOS versions.
Prolog can be. like LISP. rather
greedy for both memory and pro
cessor time; to make it work usefully
on a microcomputer. micro-PROLOG
has a much simplified syntax com
pared to "standard" systems (in the
UK. Edinburgh DEC-IO Prolog is con
sidered the standard). It is. however.
extensible. either by adding a range
of utility modules provided or by the
user's own code. written in micro
PROLOG. assembly language. or com
piled languages like FORTRAN.
One of the supplied modules in
cludes a front-end program called
Simple. which provides a friendlier
syntax than the LISP-like list form
used internally. (Programs entered
under Simple are translated into inter
nal form.) Experienced users can dis
pense with this. and various other
aids. to free more space. In the in
terests of clarity I shall use Simple syn
tax for all the examples here. The ver
sion referred to is 3.0 for CP/M 2.2
throughout.
PROGRAMMING
IN MICRO-PROLOG

The micro-PROLOG language is. like
BASIC and LISP. an interpreted lan
guage. A program consists of a datac
. base of facts and rules that you query
to solve problems. l'jpical facts look
like this:
John
Mary
John
Mary

likes Maple-Walnut
likes Butter-Pecan
male
female

Simple also allows such relationc
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ships to be expressed in a prefix
form:
likes (John Maple-Walnut)
female (Mary)
This has advantages for relations that
involve more than two things:
gives (John Mary ice cream)
though the infix form gives a more
English-like appearance (which may or
may not be a good thing). You can
enter the preceding facts in either
form or a mixture of both.
You can add facts about relation
ships of this sort to the database. list
them (by relation name. e.g .. "list likes").
delete them. or edit them using a
special structure editor written in
micro-PROLOG.
Once a database exists. you can
make queries such as
is (John male)

YES
or
which (x : x likes Maple-Walnut)
John
No (more) answers
This latter query demonstrates the
heart of Pro!og programming: the
search for pattern matches that result
in variables becoming bound to the
matched values. Logic programmers
say that they become " instantiated."
It's not dissimilar from the process of
using wild-card matches in an oper
ating system like CP/M or PC-DOS. ex
cept that instead of * or ? you use
named variables that come back con
taining the values that match. This
search facility is already built into Pro
log and thus requires no program
ming effort from you at a\\: this is the
mainspring of its power.
The Simple front-end program has
the useful effect of automatically
printing the value of the instantiated
variables at the terminal (along with
the message "No (more) answers")
when a query is evaluated. The inter
nal form of micro-PROLOG is more
austere and free of side effects: it only
prints the values if you explicitly add
an instruction to do so. using the PP
(print) relation. Otherwise. a query will

Circle 151 on inquiry card.
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Guaranteed Low Prices
reply with nothing at all if it succeeds
and a ? if it fails. which can be con
fusing for the beginner. I used the
word "succeed" because Prolog pro
grams can be regarded as either fail
ing or succeeding. depending upon
whether they can find a match in the
database-for this reason queries
often are referred to as "goals." In
common with functional languages
like LISP. the variables in a Prolog pro
gram only have a value during evalua
tion and cease to exist when it
finishes.
If more than one person is known
to like maple walnut ice cream. the
which query will search for all of them
and return something like
John
Fred
Wilma
No (more) answers
You could impose a further condi
tion to narrow the search. so that
which (x : x likes Maple-Walnut
and x female)
would only find Wilma.
You can use logical operators to
combine existing relations and build
rules. which themselves go in to the
database as new relations:
x fails-to-impress y if
y likes Maple-Walnut
and gives (x y Butter-Pecan)
A rule differs from a fact in that you
don't have to enter any instances: Pro
log deduces them itself from its exist
ing knowledge. You'd. use it in the
form which (x : x fails-to-impress
Wilma). This deductive ability is. of
course. what makes Prolog suitable
for writing expert systems. You can
probably see a certain symmetry in
this query. It would be just as easy to
ask which (y : John fails-to-impress y).
Such symmetry is characteristic of
Prolog programs. which are often re
versible: take for instance the arith
metic relation SUM:
which (x: SUM(4.5 6.3 x))
10.8
No (more) answers
(micro-PROLOG

has floating-point

arithmetic. which is quite an achieve
ment given that many microcomputer
C compilers and LISPs don't). You also
can use SUM "backward" to do sub
traction:
which (z : SUM(35 z 97))

62
No (more) answers
Once we get into rules and queries
involving several variables and logical
relations. it helps to know how Pro
log performs its searches. Facts are
stored in the database in the order in
which they were entered and Prolog
searches from the top. When two (or
more) conditions are to be met. say.
'John loves x and x likes spinach,"
Prolog tries to fulfill the first one (say.
with Mary). then tries to comply with
the second. If it can't do this. because
Mary doesn't like spinach. "backtrack
ing" occurs: in other words. Prolog
abandons Mary and tries to find an
other solution to the first query. then
starts again on the second. If Mary did
like spinach. backtracking still would
occur in case John has any polygam
ous leanings. All of this is again auto
matic and built into Prolog. and it is
usually totally transparent to the pro
grammer.
The departures from pure "declara
tive" style in Prolog often arise when
you must intervene in the backtrack
ing process because a solution is
dependent on the ordering of the
database. You do this with a construct
called the "cut" (signified by/). which
inhibits backtracking; just like GOTO
among Pascal programmers. the cut
is regarded as a distasteful necessity.
Prolog shares many features with
LISP: in particular it works with lists
and relies heavily on recursion. As an
example of a recursive rule. take the
definition of an ancestor given that
the relation "parent-of" already exists:
x ancestor-of y if x parent-of y
x ancestor-of y if z parent-of y
and x ancestor-of z
Notice that here we have a pair of
rules. When reading such a pair it
helps to imagine an implied "or" be
tween them: x is an ancestor if they're
!continued)
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a parent or if they're an ancestor o f
a parent.
The language micro-PROLOG uses
a simple but elegant notation for
lists-the expression (x: y) represents
a list whose head is x and tail is y. If
we match this expression to the list
(fish chips peas) then x would be in
stantiated to (fish) and y to (chips
peas). Though this notation can cause
your brain to hurt at first. it is in fact
very powerful and general. It's easy to
write LISP-style functions if you want
them; the definitions of car. cdr. and
cons look like this:
car((x:y) x)
cdr((x:y) y)
cons(x y (x: y))
and you could use them so:
which(x : car((flip flop fly) x))
flip
No (more) answers

It may appear to you. from the
scanty evidence presented so far. that
Prolog is just a glorified database
query language. This is not so; it's a
very general-purpose language. and.
perhaps surprisingly. you can use it
for system programs. Sizable parts of
micro-PROLDG are written in micro
PROLOG. including the editor and the
Simple front end.
As an example of a non-database
program. why not the good old fac
torial. as I don't seem to have got it
in yet this month:
factorial (1 1)
factorial (x y) if 1 LESS x
and SUM (z 1 x)
and factorial (z y1)
and TIMES (x y1 y)
The first clause is merely the asser
tion that the factorial of I is I . The
second clause can only succeed if x
is greater than I (the LESS relation)

and proceeds by subtracting I and
finding the factorial of the result in
traditional fashion . The y1 is just an
other variable name; micro-PROLDG.
for implementation reasons. only
allows the letters x. y, or z optionally
followed by a number as variable
names. like some of the older BASICs.
The program is used as in which(y :
factorial(10 y)). In this case. you can't
use the relation backward to find a
number whose factorial is supplied.
because LESS is only a test-it can't
generate all the numbers that are
greater than I .
One of the more advanced features
of micro-PROLDG is its "query the
user" facility. If a program fails to find
a match in the database. you can
make it ask the user to supply the nec
essary information. add it to the
database. and then succeed. This of
fers a neat way to create expert sys
tems.
A somewhat similar facility is pro
vided in the error-handling routine.
When an error occurs (under Simple)
you are given a number of options:
the query can be made to fail or suc
ceed; you can issue a command (e.g..
to load a file) or edit the program; you
can supply missing information to the
database and then in all cases resume
evaluation where it left off. The error
response also can be customized by
writing m icro-PROLOG programs to
take whatever action you wish.
DEVELOPMENT AIDS

The error trap just described creates
a very powerful debugging environ
ment. but there is more. You can load
a trace package that goes well beyond
those found in most other languages.
As a query is evaluated step by step.
the source code is displayed with the
variables "filled in" with their current
values. Again. there are options to
succeed or fail particular conditions
or to skip the trace for bits you 're not
interested in and merely show the
result.
A structure editor is supplied to edit
items in the database. but like some
LISP editors it will not be to every
one's taste (mine included). It works
(continued)
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No matter how heavy the traffic, our
new Qantex 7065 multimode printer
will keep your documents flowing
smoothly. At a very affordable price.
Use it for data processing, and
the 7065 zips along at 300 cps bidirec
tionally. Both user-defined formats
and six-part forms capability are
standard.
Switch to word processing and
the 7065 delivers near letter quality at
125 cps. Plus features such as propor
tional spacing, justification, auto-un
derline and bold.
And as a 65 cps letter quality
Circle 319 on inqui ry card.

printer, it's fast enough and quiet
enough to leave the competition in
the dust. You get high density, double
pass printing in your choice of some
20 fonts.
The 7065 is also a dot addressa
ble graphics printer with resolution to
144 x 144 dots per inch and a full com
plement of line drawing graphics.
Besides being very fast, the 7065 is
very compatible - with IBM. Apple,
Lotus 1-2-3 and just about any other
personal computer or software on the
market. It offers built-in bar code ca
pability. And its 500-million-plus char

acter print head and industrial quality
construction are designed for long,
hard use.
To find out how quickly the
Qantex 7065 could bring your infor
mation processing up to speed, con
tact Qantex for details or a demo.
Qantex, 60 Plant Avenue, Hauppauge,
NY 11788. Call toll-free 800-645-5292; in
New York State 516-582-6060.

1il north iltlilntic
Qantex
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on the stored form of programs in
internal-list syntax. rather than the
Simple infix syntax. which is an im
mediate source of confusion. You edit
by moving up and down in the levels
of the list structure. rather than by
moving the cursor through the text.
Fortunately. you can always use an ex
ternal editor such as WordStar. and
for large jobs I suspect most people
will.
You also can write and save
modules similar to those used for the
system options. You load a module en
bloc and it only reveals those defini
tions that are on its export list: similar
ly. it only can use external definitions
on its import list. All names not on the
lists are private to the module and
may be safely used outside it. You can
kill a loaded module with a single
command.
Random and sequential files of for
matted records are supported and
there is access to a variety of CP/M
functions.
Virtual memory support is provided
by allowing a program to refer to rela
tions held on disk rather than in main
memory. The clauses defining the
relation in the database are merely
replaced by a single clause ref erring
to a disk file via the RPRED relation.
Combined with the ability to have
four files open simultaneously. this
permits you to easily program quite
sophisticated database-management
applications.
For more experienced program
mers there is a second front-end pro
gram called Micro that has the advan
tage of taking up less memory than
Simple. It accepts programs in inter
nal-list syntax but provides some of
the nice features of Simple such as
the error trapping. For the record this
is what internal syntax looks like:
((ancestor-of x y)(parent x y))
Users of the 8088 version also get
a third front end called Dec that
allows them to enter programs in the
Edinburgh syntax.
While on this subject. there is a
serious reason for writing in internal
(rather than Simple) syntax. apart
(continued)
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from merely saving memory. An ex
tremely powerful programming tech
nique using "metavariables" is only
possible in the internal syntax . There
is not sufficient space to go into it
in detail here but. in brief. a meta
variable is a variable used to repre
sent a whole chunk of program that
can be given values at run-time. You
can use this to achieve lots of
"second-order" actions. equivalent in
conventional languages to procedures
with variable numbers of parameters.
passing procedures as parameters.
treating multiple parameters as a list.
and much more. An advanced pro
grammer can use this facility to write
mind-bending system programs in a
space that makes C look quite
verbose.
OVERALL PERFORMANCE

Getting a serious implementation of
Prolog onto a personal computer is

Now you can move files, programs
and data between incompatible
computers. When adding a new
computer, data and programs from
one· system can be transferred to
another with MOVE-IT, even if the
two have different disk formats and
use different operating systems.
A mini-network can be set up by
equipping each computer with
MOVE-IT, increasing utilization by
sharing information freely between
machines.
Error Free. A 16 bit error checking
technique assures accurate and
error-free data transmission even
at high speeds and over "dirty"
telephone lines or long cable runs .
MOVE-IT is the ideal program for
telephone line use with modems as
well as direct wire applications.

an impressive achievement in itself.
The Z80 version that I've used oc
cupies around 15 K bytes in its naked
form and Simple takes up another 8K
bytes. which leaves enough room for
quite sophisticated programs.
It also runs surprisingly fast. faster
than any LISP I've tried and compar
able to most interpreted BASICs. A
colleague benchmarked it against
DEC-10 Prolog (about $1.000.000
worth of hardware). which only turned
out to be twice as fast as micro
PROLOG running on a 4-MHz Z80.
Like any list-based language it tends
to use up RAM (random-access read/
write memory) quickly in the middle
of a complex evaluation. but this is
kept in check by automatic "success
popping" to discard redundant stack
items. and by not growing the stack
at all for "tail recursive" definitions
(ones in which the recursive call is the
last item).

If you have ever faced the problem
of intercomputer communication,
MOVE-IT is what you need.
The simplest dependable solution,
the lowest in cost. No expensive
circuit boards to install. Easiest to
set up. No programming knowledge
necessary. Over 17,000 programs
sold and operating .
Also MOVE-IT puts you in touch
with information networks such as
"The Source," "CompuServe,"
"Dow Jones" and "News Net."
With MOVE-IT you can communi
cate with over 120 different makes of
computers using PC DOS, CPM/86
and CP/M systems. Retail price is
$125 for all CP/M systems and $150
for all CPM/66 and MS-DOS systems
including the IBM PC. Available
from your local dealer or from:

WOOLF SOFTWARE SYSTEMS, INC.
6754 ETON AVE., CANOGA PARK, CA 91303 • (818) 703- 8112
Dealer inquiries invited.
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The main gripes I have with micro
PROLOG are the idiosyncratic editor
(you might like it. though). the crude
variable-naming system. and the over
all complexity introduced by three dif
ferent user interfaces. two syntaxes.
and a host of optional module files.
The variable naming is even worse
than I have described so far. in that
the names you give to variables when
typing in a program are not pre
served; when you later list the rule.
more often than not micro-PROLOG
will have changed all the names. Also
there are a few rough edges to the
user interface concerning the use of
upper- and lowercase letters. which
are distinguished in a very unforgiving
way.
Even though it has some problems.
the system remains a very good buy
for anyone who would like to find out
more about Prolog at a reasonable
price. I don't find logic programming
as easy as its most enthusiastic
adherents would suggest. but using
the Simple front end with its power
ful aids is about as easy an introduc
tion as you can get. The documenta
tion is well written and comprehen
sive (including a thick paperback
Primer and a Referenee Manual) and the
software is robust. A considerable
bonus is the fact that you get the
source code for Simple. Micro. and
the other modules to modify or
merely to study as examples of non
trivial Prolog programs.
Logic Programming Associates also
has a related product called sigma
PROLOG that runs on large UN IX sys
tems. Future plans are based around
a compiler for micro-PROLDG that will
produce pseudocode that is more
compact and runs over five times
faster than the interpreted version.
and which accepts arbitrary-length
variable names; this will not be ready
until late 1985.
The DOS and CP/M versions of
micro-PROLOG already are being dis
tributed in the United States. Each
version lists for $295. Further informa
tion can be obtained by contacting
Programming Logic Systems. 31 Cres
cent Dr.. Milford. CT 06460. (203)
877-7988.•

Banlfilla

Modem

.
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Call l-800-652-1111
Bank of America is one of the first to bring an appealing menu
of services to your personal computer. With HomeBanking service
and a Bank of America checking account, you can check your
daily balance, review your checking statement records, transfer
funds, even send and receive messages.
You can also make on-line payments-prescheduled up to 30
days in advance-to more than 800 department stores, utilities,
insurance companies, and other financial institutions.
You'll handle many of your routine banking transactions
conveniently in your home or office-6 a.m. to midnight, every
day. And best of all, Bank of America's advanced technology
handles all the necessary interface, so HomeBanking service is
compatible with any personal computer or terminal with
communications capability.
You can bank a la modem with all these services for only $8.0<Y
a month!

An Appetizing
Rebate Offer
Sign up now for HomeBanking service and we'll give you an
appetizer that makes it almost irresistible! You'll have a choice
of rebates on any or all of the following:
• $50 off Apple~ Modem 1200''"''
• $30 off Apple Modem 300''"'
• $30 off Dollars & Sense™ and Forecast™
for Apple personal computers
• $30 off Dollars & Sense with Forecast
for IBM and IBM-compatible personal computers
• $20 off PPS:~ ACCESS for selected MS-DOS
and the Apple II c and Ile personal computers
• $20 off PFS:~WRITE for selected MS-DOS
and the Apple Ile and Ile personal computers.
Circle 39 on inquiry card.

Complete and return the coupon and you can be on-line with
HomeBanl<ing service. Or simply call toll-free 1-800-652-llll from
8 a.m. to 5 p.m. (Pacific Time), Monday through Friday, for an
on-line demonstration.
To take advantage of this special rebate offer from HomeBanking
service, sign up before December 31, 1984... and join the thou
sands who bank a la modem.
*Regular checking account charges still apply.
Note: Special restrictions apply to Cash Maximizcr™accounts.
**Apple modems mu st be purchased from an authorized Apple dealer.
Apple is a reg istered trademark of Apple Computer, Inc.
Doll ars & Sense and Forecast are traden1arks of Monogram.
PFS: is a registered trademark of Sohware Publ ishing Corporation.
Bank of America NT & SA• Member FDIC

1---------------------------------
Mail this coupon
to:

~':i~e~a~~r~~aervice Center

m/iQ[J]et'!!J~ing
W

P.O. Box 306
~
·
Half Moon Bay, CA 94019
J-800-652-11 11
YES! I'd like to bank a la modem with HomeBanking service and
receive my rebate package.
0 I am already a Bank of America checking account customer.
Please begin my HomeBanking service immediately.

-=-

Sign!lm:rc:-----------------------Chccking Account Num1bcr:_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
VERSATELA· Customer Number-

- - - - - - - - - -- - - - - 
ibi; 1 r.1.nco1.l!Jt1t,nnyoute.nrdJ

0 I am not yet a Bank of America checking account customer. Please
send me all the information I need to open an account and sign up for
HomeBanking service.
N :1me _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Athlrcss - - - - - - - - - - - - - - - - - - - - - - - 
C HY- - - - - - - - - - - Sl.:itc _ _ _ _ z,1 ' - - - -- Phonc (_ _ _ )
Best time to call _ _ _ _ _ _ _ __

Act now! You must sign up for t-'.IomcBanking service before Dt:ccmbcr JI, 1984 to
qualify for the rebate offer. (Note: One rebate package per customer. To q ualify for rebates
you must receive the rcb:uc pack:ige prior to purchasc(s!. Proo( of purchase by M:irch 15,
1985 will be rcquircJ.)

m

Bank of America
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THE FORTH SOURCE™
MVP-FORTH

FORTH DISKS

Stable - Transportable - Public Domain - Tools
You need two primary features in a software development package
a
stable operal-ing syste"m and the ability to move programs easily and
quickly to a variety of computers. MVP-FORTH gives you both these
feature s and many extras. This public domain product includes an editor,
FORTH assembler. tools. utilities and the vocabulary for the best selling
book "Starting FORTH". The Programmer's Kit provides a complete
FORTH for a number of computers. Other MVP-FORTH products will
simplify the development of your applications.

FORTH with editor, assembler, and
0 APPLE by MM, 83
$100
0 ATARI® valFORTH
$60
0 CP/M by MM. 83
$100
0 HP-85 by Lange
$90
O HP-75 by Cassady
$150
$100
O IBM-PC by LM. 83

0 NOVA by CCI 8 "

MVP Books - A Series

0 Volume 2, MVP-FORTH Assembly Source Code. Includes
CPIM" . IBM-PC® . and APPLE® listing for kernel

$20
$1 O

0 Volume 4, Expert System with source code by Park
$25
0 Volume 5, File Management System with interrupt security by
$25

Moreton

MVP-FORTH Software - A Transportable FORTH
0 MVP-FORTH Programmer's Kit including disk, documentation
Volumes 1 & 2 of MVP-FORTH Series (Al/ About FORTH, 2nd
Ed. & Assembly Source Code), and Starting FORTH . Specify
0 CP/M, 0 CP/M 86, 0 CP/M+, 0 APPLE,
re,~ 0 IBM PC/XT/AT, 0 MS-DOS, 0 Osborne. 0 Kaypro.
~
0 H89/Z89, 0 Z100, 0 Tl-PC, 0 MicroDecisions.
0 Northstar, 0 Compupro, 0 Cromenco, 0 DEC Rainbow,
re,~ 0 NEC 8201. 0 TRS-80/100, 0 HP 110, 0 HP 150.
_,.
[]STM PC
$150
0 MVP-FORTH Enhancement Package for IBM PC/XT/AT
Programmer's Kit. Includes lull screen editor, MS-DOS
file interlace. disk, display and assembler operators.
$110
MVP-FORTH Cross Compiler for CP/M Programmer's Kit.
$300
Generates headerless code for ROM or target CPU
Use for aoolicatons on CP/M based computer. Includes
public domain source
$150

0 MVP-FORTH Fast Floating Point Includes 9511 math chip
on board with disks. documentation and enhanced virtual
MVP- FORTH for Apple II, II+ , and lie.
$450

re,~

~

Brodie, author of best selling
·s1ai11ng FORTH"
$16

Haydon. See above.

$25

0 FORTH Encyclopedia by
Derick & Baker

$25

0 The Complete FORTH by
Winfield
Reymann

Programmer's Kit. Extremely useful tool for decompiling,
calllinding, and translating.
$200

0 FORTH Fundamentals,

0 MVP-FORTH PADS (Professional Application Development
System) for 0 IBM PC/XTIAT or PCjr or Apple II. II+ or lie. An
integrated system for customizing your FORTH programs and
applications. The editor includes a bi-O; rectional string search
and is a word processor specially designed for fast
development. PADS has almost triple the compile speed of
most FORTH's and provides last debugging techniques.
Minimum size target systems are easy with or without heads.
Virtual overlays can be compiled in object code. PADS is a
true professional development system. Specify
Computer.
$500
0 MVP-FORTH Floating Point & Matrix Math for IBM PC/XT/AT
with 8087 or Apple with Applesoft on Programmer's
$85
Kit or PADS.
0 MVP-FORTH Graphics Extension for IBM PC/XT/AT
or Apple on Programmer's Kit or PADS.
$65

0 FORTH Fundamentals,

$100

FORTH CROSS COMPILERS

Allow extending, modifying and compiling
for speed and memory savings, can also produce ROMable wde
$300
Specify CP/M , 8086, 68000, IBM. Z80, or Apple II, n+

Ordering Information: Check. Money Order (payable to MOUNTAIN VIEW PRESS.
INC.). VISA , MaslerCard, American Express. COD's $5 extra. Minimum order $15.
No billing or unpaid PO's. California resident s add sales tax . Shipping costs in US
included in price. Foreign orders, pay in US funds on US bank. include for handling
and shipping by Air : $5 for each item under $25. $1 Ofor each item between $25 and
$99 and $20 tor each item over $100. All prices and products subject to change or
wilhdrawal wilhout notice. Single system and/or single user license agreement
required on some products.

D

T~~~=r:~d~~

$50

~~~

0 1980 FORML Proc.

0 Thinking FORTH by Leo

0 MVP-FORTH Programming Aids for CP/M, IBM or APPLE

based programs for Apple, IBM. or CP/M.

VIC20 cartridge

0 C64 by HES Commodore

FORTH MANUALS, GUIDES & DOCUMENTS

$16

0 Understanding FORTH by

!.J MVP-FORTH MS-DOS file interface for IBM PC PADS
$80
0 MVP-FORTH Expert System for development of knowledge-

0 VIC FORTH by HES,

0 fig-FORTH Programming Aids for decompiling, calllinding;
debugging and translating. CP/M , IBM-PC. Z80
or Aoole.
$200

0 ALL ABOUT FORTH by

0 MVP-FORTH Meta Compiler for CP/M Programmer's kit .

$100
$100
$250

Enhanced FORTH with: F-Floating Point. G-Graphics, T-Tutorial,
S-Stand Alone. M-Math Chip Support. MT -Multi-Tasking, X-Other
E'xtras. 79-FORTH-79, 83-FORTH-83.
0 APPLE by MM,
0 Victor 9000 by DE,G.X $150
F. G, & 83
$180 0 Extensions for LM Specify
0 ATARI by PNS. F,G, & X. $90
IBM. Z80. or 8086
0 CP/M by MM, F & 83 $140
D Software Floating
0 Multi-Tasking FORTH
Point
$100
by SL, CP/M, X & 79
$395
0 8087 Support
(IBM-PC or 8086)
$1 00
0 TRS-80/1 or Ill by MMS
0 9511 Support
F, X, & 79
$130
(Z80 or 8086)
$100
0 Timex by FD, tape G,X,
D Color Graphics
& 79
$45
(IBM-PC)
$100
0 C64 by Parsec. MVP, F.
O Data Base
79 . G & X
$96
Managemem
$200

0 Volume 1, All about FORTH by Haydon. MVP-FORTH
glossary with cross references to fig -FORTH. Starting FORTH
and FORTH-79 Standard. 2nd Ed.
$25

0 Volume 3, Floating Point Glossary by Springer

$175

manual.

0 Z80 by LM. 83
0 8086/88 by LM. 83
0 68000 by LM . 83

Vol. I by McCabe
Vol. II by McCabe

$3
$16
$13

0 FORTH Tools, Vol.1 by
Anderson & Tracy

0 Beginning FORTH by
0
0

LJ
lJ
LJ

LJ
[J

$20

$25
0 1981 FORML Proc 2 Vol $40
0 1982 FORML Proc.
$25
0 1981 Rochester FORTH
Proc.
$25
0 1982 Rochester FORTH
Proc.
$25
LJ 1983 Rochester FORtH
Proc.
$25
0 A Bibliography of FORTH
$15
References, 1st Ed.
The Journal of FORTH
Application & Research
0
Vol.1 , No. 1
$15
Vol. 1, No. 2
$15
0 METAFORTH by
Cassady
$30

o

0 Threaded Interpretive
Languages

$23

Chirlian
$17 0 Systems Guide to fig·
FORTH Encyclopedia
FORTH by Ting
$25
Pocket Guide
$7 0 FORTH Notebook by
And So FORTH by Huang. A fr,~ Ting
$25
$25 ~O Invitation to FORTH
college level text.
$20
FORTH Programming by
O PDP-11 User Man.
$20
Scanlon
$ 17 O FORTH-83 Standard
$15
FORTH on the ATARI by E
O FORTH- 79 Standard
$15
8
Floegel
$
0 FORTH-79 Standard
Starling FORTH by Brodie.
Conversion
$ 10
Best instructional manual
$ 19 D Tiny Pascal fig-FORTH $ 10
available. (soft co ver)
Starting FORTH (hard
0 NOVA fig-FORTH by CCI
cover)
$23
Source Listing
$25
68000 fig-Forth with
0 NOVA by CCI Users
assembler
$25
Manual
$25

D Installation Manual for fig-FORTH,
$15
Source Listings of fig-FORTH, for specific CPU's and computers.
The Installation Manual is required for imolementation.
Each $1 5
0 1802
0 6502
0 6800
CJ AlphaMicro 0 IBM
lJ 8080
0 8086188 0 9900
0 APPLE II
LJ PACE
LJ 6809
D NOVA
O PDP-11/LSl -1 1
U 68000
0 Eclipse 0 VAX
0 Z80

MOUNTAIN VIEW PRESS, INC.
PO BOX 4656
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MOUNTAIN VIEW, CA 94040

(415) 961-4103
Circle 274 on inquiry card.
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Han~held

Computers
and MSX Standards
Epson H C-88/-80
Ampere Big.APL
MSX Machines

BY WILLIAM

M. RAIKE

I

n the October BYTE Japan column. I
wrote about the inexpensive. RS-2 32C
equipped Brother EP-44 portable elec
tronic typewriter/printer/terminal. I decided
to buy it instead of a hand-held computer.
and I'm still delighted with it when I'm not
traveling. it's my backup printer. It now
looks like there's another good reason for
having postponed buying a portable: some
interesting new machines are available. and
more will be coming along
HAND-HELD COMPUTERS
FROM EPSON

William M. Rai~e. wfio nolds a
PhD. in applied mathematics from
Northwestern University. has taught
operations research and computer
science in Austin. Texas. and
Monterey. California. He holds a
patent on a voice scrambler and was
formerly an officer of Cryptext
Corporation in the United States. In
I 980. he went to Japan looking for
64K-bit RAMs. He has been there
ever since as a technical translator
and a software developer.

Hand-held computers are proliferating
these days. with hot competition among
Hewlett-Packard. Epson. Apple. Tandy,
Sharp. NEC. and others. On the Japanese
scene. Epson has released the new HC-88
and its companion. the HC-80. The HC-88
incorporates extensive Japanese-language
processing features: large Japanese-charac
ter dictionaries are implemented in ROM
(read-only memory). and it has a new. effi
cient method for entering Japanese charac
ters from the keyboard. In addition to the
katakana and hiragana phonetic alphabets.
you can enter any of the 72 5 most frequent
ly used characters using only two key
strokes. while the remaining 1800 require
only three keystrokes. Lots of different sys
tems exist for converting keyboard entries
to Japanese-character displays. but this is
just about the simplest and fastest one yet.
and it is supported at the operating system
level.
The HC-88 uses the CP/M operating sys
tem. stored in ROM. Standard applications
software. also ROM-based. includes a
Japanese-language word processor called
"Portable Symphony Word." plus "Portable
Supercalc" and BASIC
The HC-88 (and the HC-80) is a triple-pro
cessor machine; the main processor is a
Z80-equivalent CMOS (complementary
metal-oxide semiconductor) micropro
cessor running at 2.4 5 MHz. For external
storage. it has a built-in microcassette drive.

similar to those in other Epson portables
like the HC-40 and HC-20. Main memory
consists of 64K bytes of CMOS RAM
(random-access read/write memory). and an
additional 64K bytes of RAM are configured
as a RAM disk. backed up by a nickel
cadmium (nicad) battery. The liquid-crystal
display (LCD) operates in three modes: a
480- by 64-dot graphics mode. an 8-line by
80-character alphanumeric mode. and a
3-line by 30-character Japanese-character
mode. The built-in RS-2 32C interface oper
ates at speeds ranging from 75 to 19.200
bits per second (bps). and a separate high
speed serial interface works at up to 38.400
bps. You also can buy a portable 3 V2-inch.
360K-byte microfloppy-disk drive as an op
tion; list price for the microfloppy (which
works through the high-speed serial inter
face) is about $42 5. The HC-88 itself Iists
for about $12 25. That seems a bit steep in
comparison to the HC-80. which offers just
about all the features of the HC-88 except
for the Japanese-language capabilities and
carries a list price of only about $82 5.
Epson says that WordStar and SuperCalc
also are available (in ROM) as options for
the HC-80. but I haven't had the opportu
nity to try out either of them.

APL

TAKES WING

Not long ago I had a chance to get an
advance look at an engineering prototype
of a beautiful and unconventional new
hand-held computer. the Big.APL. Since the
appearance of the October What's New
item. I've talked to Ampere about the
specifics. I hope to have a chance to give
one of the production prototypes a work
out sometime soon; although the machine
was expected to be in production by
November. no one has actually confirmed
a fixed date.
Ampere is a medium-sized company.
based in Tokyo. that in the past has pro
duced communications equipment. in-cir
cuit emulators. and custom integrated cir
(continued)
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cuits. in addition to software develop
ment activities. Its president. lakashi
Kusanagi. talks about the APL lan
guage with missionary fervor and is
understandably enthusiastic about
the BigAPL.
Very few computers are visually
distinctive; this one looks like a cross
section of an airplane wing or. with
the cover/display screen open. like a
graceful futuristic chair (see the
photos in the October BYTE. page
42). The case for the Big.APL was de
signed by Kumeo 'Tamura. whose
design credits include the Datsun
280Z.
The rest of the Ampere computer
is just as unconventional and as
intriguing as its appearance. It's
built around the powerful 32-/16-bit
HD68000 microprocessor. running at
8 MHz. The heart of the machine is
the software environment. which is an
APL interpreter. The custom operat

ing system. called Big.DOS. is APL
based. supports one foreground and
one background task. and provides
some windowing capabilities.
Although I haven't yet seen it. an in
tegrated software package. written in
APL and stored in ROM. will be sup
plied with the computer. Ampere says
it will include a word processor.
spreadsheet. and database handler.
plus a communications package.
APL is a programming language
that has proven extremely popular
within the IBM mainframe community.
particularly among scientific and
academic users: it provides a concise
way to state many numerical and
statistical algorithms and is also
suitable for text manipulation. The
character set is very large and. at first.
very confusing: instead of keywords
like WRITE, FOR , etc.. as in conven
tional languages. APL has unique
characters for mathematical operac

tions like finding the maximum. mini
mum. or sum of an array and for pro
ducing the transpose of a matrix. as
well as for input/output operations.
Usually interpreted instead of being
compiled. it is subject to many of the
same limitations (and advantages) as
all interpreters There are relatively
few implementations of APL for per
sonal computers: one is APL.68000.
which I saw operating on the Sord
M68. a 68000-based desktop com
puter. As far as I know. Ampere will
be the first to use APL in a portable
computer: its version of APL is an
adaptation of APL.68000.
The Big.APL has lots of memory.
Basic system RAM is 64K bytes. and
12 8K bytes of ROM is standard.
Ampere reports that the RAM will be
expandable to 512 K bytes. In addi
tion. it has three RAM/ROM cartridge
slots: each cartridge can hold 64K
(continued)

Download fast, read over 150 formats easily, reformat rapidly
The more disk formats you work with, the more our
Disk Maker TM system saves time and money by reading
and/or writing disks in any of over150 formats. No mo
dems, no patches, no other special software necessary.
Disk Maker II is a complete, stand alone system with
one 8" DSDD disk drive, one 48 tpi 51/4" DSDD disk
drive, 6 MHZ Z80B, 64K CP /M system with Disk
Maker™ software. (96 tpi and second 8" drive option
al.) Just plug in your terminal and make disks! Bundled
software includes MicroShell™ I MCALL-II communica
tions software.

Supported with comprehensive, easy-to-read manual,
software updates ($25.00, all formats in revision), and
additional drives and hard disk options.

Disk Maker™
~rices from

$1,495

Disk Maker I runs as a peripheral with an S-10 0system
and comes with S-100 controller board , one 48 tpi
DSDD 51/4" disk drive, dual drive cabinet and power
supply, cables and Disk Maker software. 96 tpi and 8"
drives are optional.
Circle 285 on inquiry card.

fGeN~=~T10Nl
~SYSTeMS~
1800 iti11C!h31!I Faraday Drive. Suite 206. Reston. VA 22090
(703) 471-5598 Order Li ne: (BOO) 368-3359

Dealer inquiries welcomed .

BEHIND EVERY
GREATPROG M
ISA
GREATPROG

Introducing Spotlitht;
Note it. File it. Schedule it. Calculate 1t. Save it. Find it fast.

Phone Book-find and instantly display
any name, address and phone number
from 36 available lists. Each list can hold
500 different entries.

The Spotlight'" program is a set of
convenient desktop accessories all in
one package. No matter which appli 
cation program you're working in 
including VisiCalc ~ 1-2-3;" WordStar,®
dBase II ~ pfs:File~ MultiMate~
MicroSoft Word;" TK!Solver,® and
Symphony'~ Spotlight gives you instant
access to six essential functions.
Just a keystroke suspends your
application program and gives you a
window into Spotlight. Another keystroke
gets you back to where you were just
as fast. It's that easy.

Note Pad- jot a note or write and edit
messages up to eight pages long.

Index Card File- search up to 36 sep
arate files, each of which contains 500
cards. Cards are alphabetically sorted.
Calculator- calculate any problems and
insert the answers into the program
you're using.

Here's what you get:
Appointment Book- schedule daily and weekly meetings or

Spotlight is the great program behind any great
program you use.

display monthly calendar. Set a sound alarm to remind
y ou of appointments, even if you're using another program.
DOS Filer- perform operating system tasks without leaving
y our program. List, create, delete, copy, and sort files and
directories. Even format disks.

System requirements: IBM ® PC or XT '," or COMPAQ® por
table computers, one disk drive, 75K memory for RAM
resident portion, DOS 2.0 or higher. Printer optional. Can
be installed 'on hard d isk. Runs with most IBM PC software
packages.

Spotlight.
By Software Arts··
27 Mica Lane, Wellesley, Massachusetts 0 2 181
Circle 343 an inquiry card.
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bytes of RAM or a megabyte of ROM.
The internal 16-bit bus configuration
is a standard Motorola VME (virtual
machine environment) bus. Peripheral
interfaces include a Centronics printer
port and two RS-2 32C serial ports
capable of speeds ranging from 7 5 to
19. 200 bps. One of the serial ports is
equipped with a built-in auto-dial
300-bps modem. No disk drive will be
available initially, but the company
says it's developing a portable
I-megabyte. 3Y2-inch microfloppy
disk drive as a companion to the
Big.APL.
The display is an LCD panel built
into the hinged cover. along with
membrane-type function keys. The
screen displays 2 5 I ines by 80 char
acters in character mode and 200 by
480 dots in graphics mode. an up
grade from the planned 120- by 480c
dot display and a respectable graph
ics performance for a hand-held.

The Big.APL contains a built-in
microcassette drive. but the storage
and transfer-rate specifications were
not firm at the time of publication. In
addition to the data storage. a
separate voice track is provided on
the cassette. and the computer in
cludes a built-in microphone and
speaker. The potential for educational
applications is enormous-in fact.
Ampere estimates that about 2 5 per
cent of the market will be in that
area-and the possibilities for using
voice instructions to provide a friendly
but nonpatronizing user interface are
also good. The availability of a voice
track. combined with the built-in
modem. also lets you use the com
puter as an intelligent telephone ter
minal and/or answering machine.
capable of transmitting and receiving
voice or data.
No price has been set. but a figure
in the neighborhood of $2000. rather

than $1500. seems more likely. I hope
to be able to report on this machine
again after I've had a chance to give
it and its software a good workout.
MSX MACHINES

As I mentioned in last month's BYTE
Japan. the IBM PC-compatibility issue
has barely touched the Japanese per
sonal computer market. But at the low
end of the computer market here. as
measured in terms of price. there's
another standard: the MSX standard
The prices of MSX computers range
from a little over $200 up to about
$415 (not including a monitor). with
most of them clustered near the bot
tom figure of the price range
Introduced last year by Microsoft.
MSX is a hardware and software stan
dard for computers that are based on
the 8-/8-bit Z80 microprocessor and
that incorporate Microsoft BASIC in
(continued)

Buy ASCI Intelligent Port Expanders

A Software Implementation
within Your Product Hardware
If you manufacture a computer system or a computer based product,
allow it to EMULATE1COMMUNICATE by installing one or more of
Systems Strategies "C" Language based communication packages.
•
•
•
•

3270 SNAi SDLC Emulation
3270 BSC Emulation
278013780/HASP Emulation
X.25 Levels 1, 2, 3 Communication

You can purchase these "C" Language packages with source code
and license to distribute in your hardware product. Each package is
available either "Port it Yourself" with instruction manual and training or
ported to your hardware by Systems Strategies· communications staff.

Systems Strategies/Advanced Technology Division
Specialists in Data Communications Software

@
368

Systems Strategies Inc.
225 West 34th Street
New York, New York 10001
(212) 279 -8400
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• Eliminate Manual Switching by Remote
Control
• Improve Productivity and Reliability
• Share Printers. Modems or Plotters
• Expand Computers or Terminals
• Use Matrix Switching for Multiple Trans
mission or security
• Supports Polling and Queing
INSTANT COMPATIBILITY with new computer devices
and MAJOR OEM PRODUCTS:
Altos - Burrougl1s - Data General - DEC
H.P. - IBM - NCR - Nortl1star - Victor
and other key manufacturers.
Call 213-793-8979 to EXPAND YOUR SYSTEMS
TODAY.
Advanced Systems Concepts Inc.
435 N. Lake Ave., Dept. Bl2
Pasadena. CA 9 I I o I
800·824·7080 Telex: 70 I 2 I 5

J
-==~~~~~~~~~~~----/
Circle I 6 on inquiry card.
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32K bytes of ROM. All MSX machines the market. but I couldn't find a dealer
have a standard cassette-tape inter that knew anything about it: Sanyo
face and can accept standard ROM and Mitsubishi ·will release their drives
cartridges; all have 2 56- by 192-dot Any Day Now.) As an operating sys
tem. MSXcDOS is file-compatible with
color graphics and 24-line by 40-char
acter displays. Most models have MS-DOS in that it uses MS-DOS file
built-in RF (radio frequency) modula formats. and Microsoft claims that it
tors in addition to a composite video provides an environment that allows
output. so that an ordinary television you to run "nearly all" CP/M-based
set can be used as a display. and pro programs directly.
With the wide range of available
vide an 8-bit parallel printer interface
(Centronics-type). The amount of CP/M applications software. MSX
main memor y varies from I 6K bytes machines could become appealing to
up to 64K bytes; most models incor a whole new class of users; in the
porate an additional I 6K bytes of MSX price class. the limited Japanese
video RAM for graphics. along with language support and the 40-column
8-octave sound generators. dual joy screen format may not be severe
stick interfaces. and other features. limitations. (Although they don't pro
None of the machines I've seen yet vide lapanese-character support. the
has RS-232C serial interfaces. al extended ASCII !American Standard
though several vendors have an Code for Information Interchange!
nounced that RS-232C interface car character sets do include either the
tridges and/or expansion units will be hiragana or katakana phonetic alpha
available Any Day Now.
bets.) Also. limited Japanese-character
Well over a dozen MSX machines support and (fairly primitive) Japa
are on the market now; several new nese-language word processing are
ones were introduced at this year's available on ROM cartridges; however.
Microcomputer Show (see the they cost between $100 and $200 in
September BYTE Japan). A separate . stead of being in the typical $12 to
$20 game-cartridge range.
magazine caters to owners of MSX
machines. and a mammoth suppl y of
Some typical MSX models are
games is available. both on tape described below. with approximate
cassettes and in ROM cartridges. Sad list prices and individual features.
ly. the marketing approaches to these
machines are all targeted at the teen
I. Canon V-10 and V-20. 16K and 64K
age and preteen market and the bytes of RAM. and priced at$22 5 and
parents who buy such "toys:· The idea $270. respectively.1\voslots for ROM.
that these computers might actually RAM. and/or interface cartridges.
be useful for something besides game Available in two colors: black or white.
playing. generating sound effects. or 2. Toshiba HXcIOS and HXclOD. 16K
learning to program in BASIC doesn't and 64K bytes of RAM. and priced at
seem to be very widespread yet. judg $230 and $275. respectively. One car
ing from the fact that "software" has tridge slot. No printer interface. but
been nearly synonymous with "game" the HXcl ODN has one and costs about
$10 extra. Available in three colors:
for MSX users up to now.
One development that could red. white. or black.
change the MSX image from frivolous
3. Victor (JVC) AV Personal Computer
to utilitarian is the coming availability HC-6. 32K bytes of RAM. $270. For
of MSX-compatible 3Vi-inch micro about $120 extra. a "superimpose
floppy-disk drives. Although at this adapter" is available that lets you
point Sony is the only manufacturer superimpose computer-generated
from which you can buy one (list price titles or games over ordinary tele
for a single 360K-byte drive is about vision or video images.
$375). Microsoft has already devel 4. Sanyo "Wavy" MPC-5. MPC-10. and
oped an operating system called MPC-11. Priced at about $22 5. $310.
MSX-DOS that supports them . and $415. respectively. The MPC-5 has
(Toshiba supposedly has a drive on
l 6K bytes of RAM. while the other
370
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two have 32K bytes. The MPC-11 has
a separate RGB (red-green-blue) video
output and video-superimpose capa
bility; both the MPC-10 and MPC-11
include a light pen. Japanese phonetic
keyboard.
5. Pioneer PALCOM PX-7. About
$370. Separate RBG video output and
video-superimpose capability. Ex
tended P-BASIC in addition to MSX
BASIC. 1\vo cartridge slots. A video
disk controller is built in. and Pioneer
supplies various games on video
discs. A video input and a video out
put are provided. Stereo input and
output for audio.
6. Sony "Hit Bit" HD-55 and HD-75.
About $22 5 and $290. respectively.
The HD-55 has 16K bytes of RAM; the
HD-75 has 64K bytes. Available in
various color combinations. Japanese
phonetic keyboard.
7. Hitachi HI. The model MB-HI has
32K bytes of RAM. while the HS-HIE
has l 6K bytes and does not include
an RF video output; they are priced
at about $22 5 and $260. respective
ly. Both have two cartridge slots.
Japanese phonetic keyboard. Re
quires a separate power supply.
8. Yamaha YIS503. About $270. 1\vo
slots. 32K bytes of RAM. An extensive
range of music synthesizers and as
sociated software is available.
Japanese phonetic keyboard. The
YIS303 with no printer interface. only
I 6K bytes of RAM. and a cheaper key
board costs only about $205.
9. Fujitsu FM-X. About $205 . 16K
bytes of RAM and one cartridge slot.
No printer interface.
10. Mitsubishi ML.rFI20. About $270.
32K bytes of RAM. two cartridge slots.
11. Matsushita CF-2000 and CF-3000.
about $270 and $330 for. 16K and
64K bytes of RAM. respectively. The
CF- 3000 has a separate keyboard and
a superimpose option is available.
Japanese phonetic keyboard.
COMING

UP

The January BYTE Japan will cover the
latest on integrated circuits. a new
hand-held from NEC. and a high-tech
printer from Casio. as well as my most
recent computer purchase and the
serious issue of software piracy. •

You've probably
alreadyoutgrownyour
personalcotnputer.
Introducing the T~leVideo Personal Mini.
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You'll know you've outgrown your
personal computer the first time you
realize it won't let people share resources
or work on the same job simultaneously.
The fact is, the isolated, standalone
PC is only the beginning of how com
puters can meet today's business needs.
The fact is, your next step to growth
is the new TeleVideo® Personal Mini."'
Simply plug it in and grow.

Runs PC, mini and
multiuser software.
With the TeleVideo Personal Mini,
users of IBM® or TeleVideo PCs, XTs,
and pcmable computers can share data
and expensive peripherals like printers
and plotters.

The Personal Mini dramatically in
creases computing power. So it not only
runs PC software, but also hundreds
of popular, fast minicomputer and multi
user software programs in your estab
lished PC environment.
And, unlike less advanced networks,
the Personal Mini never sacrifices per
formance or speed regardless of how
many workstations are on line. It also
offers multitasking.

Enhance your original PC investment.
Even system expansion costs are sub
stantially less than what you'd pay to add
new IBM PCs. And your original invest
ment in hardware, software and personal
computer education is never lost.

The TeleVideo Personal Mini. The first PC compatible multiuser system.

Your leleVideo dealer now has the
Personal Mini. Arrange to see it today
by calling toll free, 800-521-4897. In
California, call 800-821-3774. Ask for
operator 10.
This is the first PC compatible multi
user, multitasking system. And the
computer solution you'll never outgrow.
Regional Sales Offices: Northwest ( 408) 745
7760, Southwest (714) 476-0244, Southcentral
(214) 258-6776, Midwest (312) 397-5400, South
east (404) 447-1231, Mid-Atlantic (703) 556
7764, Northeast (617) 890-3282, East (516) 496
4777, Rocky Mountain (408) 745-7760.
IBM is a registered trademark of International Business Machines.

·n10ught Processing Division
1700 Chantilly Drive. N.E.
Atlanta, GA 30324

_________ Title_ _ _ _ __

._ _ __ _ _ Phone_______
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SIGN-MASTER™
Number 1 in word charts
for presentations and reports
Create powerful head
1in es using SIGN
MASTER's color, size,
and font options. Here we
chose Bold Roman font.

Develop professional ta
bles quickly and easily.
Once data and text is en
tered, SIGN -MASTER de
termines the spacing and
layout.

THE BOTTOM LINE
PROJECTED EARNINGS
(Millions of $)

'79

' 80

'81

' 82

Sa l e s

86.4

121.0

1 44 .0

163 . 8

1 82 . 0

N e t Income
ROS(%)

5 .9

8.8

1 5 .7

7.3

11.4
7 .9

1 3.4

6 .9

8 .2

Mkt. Share

48%

8 .6
76%

'78

Highlight a single charac
ter, word or an entire line
at the touch of a button.
Here we focus attention
on one number with color
and underline.

61%

71%

65%

Ca p ital e x pe nd it ur e re q ui r e d : $5 Milli on

Net present value =

Indicate source, date, au
thor, etc. with SIGN
MASTER's footnote op
tion. Bold Standard font
was used in this example.

Produce SIGN-MASTER
word charts on paper,
overheads or slides.

$24 25 Million

(o ppor t unity cos t of capital

=

24%)

(Souro•1 Annual Reporl)

With SIGN-MASTER, the possibilities are unlimited:
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Exhibits

SIGN-MASTER is
the first program de
signed to allow every
one from top manage
ment on down to produce
colorfu I, attention-gaining
"word charts" and tables for presentations
and reports.
Created on an IBM PC with a compatible plot
ter or printer, SIGN-MASTER word charts are
superior in quality to typing and less expensive
than typesetting or printing.
Professional Word Charts Made Easy
In just minutes, this unique menu-driven pro
gram lets you create impressive, easy-to-read
documents using words, numbers, lines and
SIGN-MASTER's simple~to-masterTable Mode.
Number 1 in Quality Text
SIGN-MASTER offers the greatest variety of
text options. In addition to 6 fonts, 16 sizes and
8 colors, you can justify text, underline, ital icize,
set margins, spacing, and more.
An Important Presentation Tool
With SIGN-MASTER and any one of over 40
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Tables
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A

D ockyard

Chain

Gro - lny Casual

Saw f"or IM

U.<"t1r M arkdl

Title Pages

plotters, you can produce full color originals on
paper and overheads. The program also works
with most popular printers to create the high
est quality printer graphics possible.
Make Super Slides Quickly
and Economically
Presentation-quality 35mm
..
slides can be created in-house
and inexpensively using th e -~es
Polaroid Palette in conjunction 1f_ ~ .
with SIGN-MASTER.
- -r:..
For reports and presentations that get no
ticed, get SIGN-MASTER - Number 1 in word
charts.
The retail price is $245.00. Call or write today
for a complete information kit and a demon
stration at your nearest dealer. Decision
Resources, Inc., 25 Sylvan Road South,
Westport, CT 06880 (203) 222-197 4
Circle 114 on inquiry card.

, The developers of CHART-MASTER

DecisionResources

Software Designed for Decision Makers

SIGN-MASTER Is a trademark of Decision Resources. Inc. SIGN·MASTER la avalable through the ftlllowlng International dlstr1bulors: Gralisk Oata.behandllng (Gotet>org) SCandlnavla; Telecomputer Micro-Shop
(Essen} Germany, Austria; Sottware Enterprises (Rotterdam} Benelux; Edlsoft (Pa ris) France; Sumlock Bondaln (London) U.K.; Calcomp S.A. (MKan) ttaly and Computerland and Entr6 Wor1dwf0e.
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Conducted by Steve Ciarcia
65816 INFO. PLEASE
Dear Steve.
Do you have information on the new
65816 chip that has been announced as
an upgrade for 6502 systems?
If this chip is available. please print in
formation as to company. price. and any
comments you have regarding its use. for
upgrade of 6502 systems.
BILL BUNN

Covelo. CA
The Western Design Center of Mesa.
Arizona. is in the production-test phase
of the 65816. a 16-bit CMOS version of
the 6502. (See the August and
September issues for a two-part article
on the 65816.J It will feature an 8-bit data
bus and 24-bit addressing to address up
to 16 megabytes of RAM. One version
will be pin-compatible with the current
6502. so a direct replacement is possible.
Existing 6502 software can be run with
this new chip.
No further chip data is available at this
time. but Hayden Software of Lowell.
Massachusetts. is preparing an assembler
and Pascal compiler for use with the
65816.-Steve

DIGITIZED STAMPS
Dear Steve.
I was very interested in reading your ar
ticles on the solid-state video camera
(September and October 1983). I became
interested in this field about a year ago
because of my hobby. stamp collecting.
I collect the first issues of Greece. which
were printed in 1861-82. Because of the
crude printing method. there are varia
tions between each of the stamp positions
on the printing plate. A study of these
variations allows one to determine from
which position any stamp was printed.
Visual inspection with a magnifying glass
is tedious and often in error. Since I have
an IBM PC. I thought that it would be
possible to digitize an image of the stamp
using a video camera and then have the
computer recognize variations in each
stamp by a pattern-recognition program.

I purchased a Tecmar Video Van Gogh
digitizer board ($300) and an RCA TC2000
closed-circuit video camera ($300 without
lens). Using a Nikon close-up lens I already
had. I was able to digitize the images of
about 1500 stamps whose position I had
previously determined by visual means.
Standard variations for each of I 50 posi
tions were stored in memory and used as
a comparison (by least squares) with
stamps whose positions were unknown.
This procedure was successful.
In addition to its use in my hobby. I also
tried digitizing photographs and printing
the image on an Epson MX-100 printer.
The lecmar board digitizes a 255- by
2 55-pixel image with 2 55 levels of gray
scale for each pixel. Since the Epson
MX-100 prints 810 dots horizontally in
single-density bit mode. I wrote a program
to digitize an image with 200 pixels across.
To print the gray scale. a 4- by 4-dot matrix
was used for each pixel (4 x 200=800).
This matrix allowed the printing of 17 gray
levels (0 to 16 dots). In my program. I
divided the 2 55 gray levers from the
digitizer into nine increments and used 2
dots per increment and 0 dots for white.
Lou BASEL
Stamford. CT
I am impressed with your application
of computerized video imaging to stamp
collecting. It is a clever application of a
proven concept.
The uses for the hardware you de
scribed are endless. Your setup has a
higher resolution and more gray scale
levels than my Micro D-Cam. so sharper
pictures with better contrast can be ob
tained. With proper software and imagi
nation. anything is possib/e.-Steve

MPX-16 KEYBOARD INTERFACE
Dear Steve.
I recently took delivery of an MPX-16
empty board. It is not up and running (still
shopping for a good price on a quality ter
minal) but will be shortly.
My IBM technical manual reveals that in
terfacing the IBM serial-type keyboard
(non-RS-2 32C) requires a reasonably sim
ple hardware design supplement to the

COPYRIGHT© 1984 STEVEN A CIARCIA. ALL RIGHTS RESERVED.

MPX-16. and software will be needed to
drive it.
My problem is primarily time. To wire
wrap my own hardware interface would
not be cost-effective.
Do you know where I can get an assem
bled interface?
ALLAN

J.

DOMURET

Fair Oaks. CA
It is not necessary to wire-wrap a key
board interface for your MPX-16. The
MPX-17 is an IBM Keyboard Interface
Card that plugs into an expansion slot to
allow the use of your IBM or Key Ttonic
keyboard. It includes a tone generator
and a 2-inch speaker and is available
from The Micromint for $/00.-Steve

No

MORE RINGING!

Dear Steve.
I can find books on logic design and
general interfacing techniques by the
pound But books dealing with the more
basic issues of grounding. shielding. and
decoupling (I think the generic term is "cir
cuit analysis") have been difficult to find.
One specific problem I am concerned with
is ringing on lines. as I plan to move up
to a IO-MHz system. From what I have
read. IO MHz is where systems become
noticeably more susceptible to line noise
and other gremlins.
L.A. GRINZO

Endwell. NY
Important procedures to follow in
design of circuits in the 8- to JO-MHz
range. where the faster microcomputers
operate. include installing bypass
capacitors at lhe power-supply terminal
of each JC. proper termination of all
signal lines longer than a few inches. and
providing a ground plane for the longer
lines.
Information may be obtained from JC
manufacturers' data books and applica
tion notes. For example. the Signetics TrL
Logic Data Manual (Signetics Corp .. 811
East Arques Ave .. Sunnyvale. CA 94086)
recommends 100-ohm lines terminated
by connecting the line to the center point
(continued)
DECEMBER 1984 • BYTE

375

Circle I 25 on inquiry card.

CIARCIA FEEDBACK

SOFT SECTOR ONLYI
MINIMUM ORDER: 20 DISKETTES
These are factory-fresh 3M diskettes packed in boxes
of 10 with Tyvek sleeves, reinforced hubs, identifica
tion labels and write-protect tabs.

...........................................
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...............
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and ridges for stacking. A great buy.

With 50 3M Scotch 5V.-Diskettes
Ordered alone

8" SSSD

$10.95

$9.99

+ $2 .00 Shpng.

8" 3M Scotch Diskettes
$1.96 ea. 8" SSDD . $2.42 ea.
8" DSDD... $2.76 ea.

SOFT SECTOR ONLY!
MINIMUM ORDER 8" DISKETTES: 20
3M HEADCLEANING KITS

of a pair of 200-ohm resistors connected
from V"' to ground for lines more than
a foot long. Reflections on shorter lines
are usually not a problem at CMOS or
TTL frequencies.
The book Grounding and Shielding
Techniques in Instrumentation by Ralph
Morrison (John Wiley & Sons. 1977) will
also provide useful information.-Steve
IT'n RF NFAT IF THFRF WFRF

Dear Steve.
I enjoyed your September and October
I983 project. "Build the Micro D-Cam
Solid-State Video Camera." I would like to
put together a system for capturing
mechanical drawings. maps. and various
forms of line art on a microcomputer
system. I would like to be able to manipu
late or improve these drawings by per
forming functions such as zoom. rotation.
thresholding. halftoning. filtering. and
edge detection. In addition. I would like
to reproduce the processed drawings on
a plotter at various sizes and scales. I
realize this process will require some fairly
complicated vectorization software. which
leads me to my question: Does the soft
ware necessary to drive such a system
exist?
DAVID

A.

SATKO

Reston. VA

PRINTER RIBBONS
AT BARGAIN PFllCESI
Brand new ribbc
manufacturer's specs.
Epson MX· 70/8(
$3.58 ea. + .25 Shpng.
Epson MX-100
$6.99 ea. + .25 Shpng.
$1.48 ea. + .25 Shpng.
Okidata Micro 83
Okidata Micro 84
. $3.66 ea + 25 Shpng.
Shipping: 5v.· DISKETTES-Add $3.00 per 100 or fewer
diskettes. s· DISKETTES-Add $4.00 per 100 or fewer
d1sk.e:ttes. Ot~er Items_: A~d shipping charges as shown in
add1t1on to diskette sh1pp1ng charges. Payment: VISA and
MASTERCARD accepted. COD orders only. add $3.00

there any obvious signs? Panamax Corp.
(I 50 Mitchell Blvd .. San Rafael. CA 94903)
claims that its surge suppressor reacts in
5 picoseconds. Can any suppressor react
that quickly? Panamax also claims that its
uninterruptible power system (UPS) has a
line-to-battery transfer time of 5 millisec
onds. Is that typical?
WALTER I. NISSEN )R.
'Takoma Park. MD

I don't know of any software system
available for microcomputers that can do
all the things you want. but a system just
announced by Datacopy Corp. is de
scribed as a "word image processing sys
tem" that runs on an IBM PC xr This sys
tem. called the Model 800. consists of a
digitizing camera and supporting soft
ware. It reportedly can enter text. photos.
and drawings into a computer for pro
cessing. Contact Datacopy Corp.. I 2 I 5
Terra Bella Ave.. Mountain View. CA
94043. (415) 965-7900 for more informa
tion.-Steve

My article on power-line pollution
generated a lot of reader response. I was
surprised that so many people were con
cerned with transient suppression.
Placing protective devices in series can ·
offer increased protection. For example.
a line filter placed ahead of a transient
suppressor can help reduce some tran
sients due to the filter's time constant.
The filter components usually are able to
withstand large transients.
I used MO\.S instead of silicon zener
diodes since they were more readily
available (at any Radio Shack) and of
fered adequate protection. MOV failures
usually result in a short circuit. A fuse in
series with one leg of the MOV is a good
idea to prevent a short across the line.
and this can be used to trigger a neon
bulb or LED. indicating failure.
The response time of a varistor or
silicon zener diode is influenced by its
lead length and configuration. It is usually
shorter than its inductive lead effect and
can be less than a few nanoseconds. The
Panamax claim of 5 picoseconds is not
unreasonable.
The 5-millisecond battery transfer time
of the UPS is not unusual. Many manufac
turers advertise times in the 1.5- to
6-millisecond range. Some units use the
battery to generate the AC voltage. The
power-conversion circuitry serves only to
charge the battery. In this case. there is
no transfer time.-Steve

HARDY USERS WANT MODEM

handling charge. Taxes: lllino1s residents only. add
8% sales tax.

MINIMUM ORDER: $35.00
FOR ORDERS ONLY:

1-800-621-6827

(In Illinois: 1-312-944-2788)
IN FORMATION & INQUIRIES:

1-312-944-2788 only!
HOURS: 9AM • SPM Central Time,
Monday · Friday
WE WILL BEAT ANY NATIONALLY AOVERTISEO PRICE
ON THE SAME PRODUCTS AND QUANTITIES!
DISK WORLD!, Inc.
Suite 4806 • 30 East Huron Street • Chicago. Illinois 60611
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Dear Steve.
Your article about power-line pollution
(December I983) was very good. but I
have some questions. Does a series in
stallation of protective devices offer any
additional protection? Why did you use
metal-oxide varistors (MOVs) rather than
silicon zener diodes. which appear to have
a faster reaction time? Also. how can you
determine that an MOV has failed? Are

Dear Steve.
I am the editor of a new newsletter for
a hardy group of Epson OX-IO users in the
Washington area. We are almost I 00
strong after four meetings and are grow
ing. I noticed by a show of hands how few
own modems and thus are missing much
of the microcomputer world.
I own a Hayes 300 and often decline to
download or send because of the length
of time required. Modems introduce an
intense social pressure into many homes:
(continued)

interact with a Genius
135WPOWER
SUPPLY
Hard Disk ready
+ 12V at 4.SA max
+SV at 15A max

Same dimension and plug
compatible with IBM PCIXT
~supply

llARDDISK

ASSEMBLY

10 Mb formatted Fixed Disk
5 Mb formatted Removable

Car1rldge
Unlimited storage
Bootable from llxed disk

SUPER

MOIHERBOARD
Single layer double sided
board
Same dimension as IBM
motherboard
Up to 256K Ram on-board
8 VO slots

PERSYST B.O.B.
BOARD
Super hi-res display adapter
on text and graphics
10 x 16 character cell In
monochrome and color
frogrammable and software
selectable character sets

MUUIFUNCTION
CARD
0.384K memoiy expansion
plus 256K on board to give
maximum addressable
memoiy.

The Ultimate in mM PCIXT®compatibles.
The Super XT Plus by Super Computer
is a better alternative than the standard
PC/XT configuration. The 256Kb of
dynamic RAM with parity can be
upgraded to 640Kb. Bght I/O slots give
you the maximum in tailored
expandability. A 16 Bit 8088
Microprocessor with an 8087

coprocessor option gives you the speed
to tackle the heavy jobs. Two half-height
360K Floppy Disk Drives are matched
with a half-height 5 Mb Removable
Hard Disk and a 10 Mb fixed Hard Disk
A Multfunction card is included with
Serial and Parallel ports, Clock Calendar.
Game port, and memory expansion to

Interact with a Genius!
~

SUPER COMPUTER

Manafacturer/Dislribator
17813 South Main St. Suite 103, Gardena, CA 90248
213/532-2133
Circle 358 on inquir y card.
'.BM PC/XT ls a registered tradema1k of lnlemational Business Machines, Corp.

384K. An Ultra High-Res Taxan• monitor
equipped with Persyst's B.0.8. 8 Board
gives you the highest resolution
possible (720 x 400). A unique 135
Watt Power Supply offers 220 Voltage
conversion as an option.
The Super Computer PC/XI

Taxan is a 1egJstered trademark ofTaxan Corp.

1984SupaComputetlnc.

DEAIEB AND OEM INQUIRES INVITED

FAX 213/532-6342
lE1EX 3719394 SUPER
Persyst ls a

r~tned

tredemark of Per.>onal Systems Technology, Inc.
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VT100
$150. *
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SINGLES10E

M11 51/4"
M13 51/4"
M14 51/4"

StNGLEOOISITY
SOfTSEC TOA
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S0'1SECTOR

~g~:t~g~~~1rY

S0'1SECTOA

s11s
s1 as
s1 as

'plus your IBM PC or compatible
Use your IBM PC as a DEC VT100 with
ZSTEMpc-VT100 smart terminal emulator
132 columns by windowing 
no additional hardware
Double High/Double Wide Characters
Complete VT100 line graphics
Smooth scrolling
Full keyboard softkeys I MACROS
Bidirectional file transfers 
including XMODEM
Speeds to 38.4KB. High throughput.

SOLD IN BOXES OF TEN ONL V

tremendous selection of software
books, accessories and supplies
UP TO

50'JI>

OFF!

_ _ _SOFTWAREFORIBMPC _ _ _
dBASE Ill .. .. . , ... . 415.00 MULTIMATE . . . . 270.00
FRAMEWORK ..... 430.00 SYMPHONY .... 449.00
HOME ACCT. PLUS .. 85.00 W.S. PRO PAC .. 265.00
w/ULTRAFILE .169.00 ULTRAFILE .. . .. 115.00

ZSTEM Communications Division
KEA SYSTEMS LTD.
#311 - 811 Beach Avenue
Vancouver, B.C .
CANADA V6Z 2B5
(604) 687-2744

"""" 'OFTWAR! AYAll41Lf LN OTHEll FOAMATS,CALL FOR AVAllAILllTT AND PRICE.

Minimum •hipp ing 11'14 h1ndllng S2.00. C11Uomt1 rHld•l'll• •dd t!i% ulu 11•

PrtcH1ut1fi,cltoch1 ngewlthoutnol lc1. W11\1lorourlr. . u11l09.

ABC data uroducts
P.

o. BOX 18720, SAN

619-283-5488

OIEQO, CALIFORNIA n11e
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Falls Church. VA
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OK-WRITERT.M.
LETTER QUALITY
Enhancement for
Dot Matrix Printers

stepper motor
IBM Pc/XT compatible
control plug-In board
•
•
•
•

4 Axis step11er motor controller interface
32 digital 110 with (5) interrupts
4 channels encoder pulse inputs
Includes real time interrupt-driven easy to
use software
Smart board for Industrial and Robotic
motion control that uses only a small
percent ag e of cpu time. srslem needs only
simple BA.SIC commands rom application
software.
- 100's of satisfied customers
use our products 
•••30-day money back guarantee· ..

ROGERS LABS

Tel. (714) 751-0442
Telex 681393
2710 S. Croddy Way, Santa Ana, CA 92704
Circle 417 on inquiry card.

•
•
•
•
•
•

• Easy to install
• Plug-in module
• Okidata printers
• letter Quality : 30cps
• Draft Quality: 120 cps
• 10, 12, 1 7 cpi
Full dot addressable graphics
Front panel access to all features
Proportional spacing, bold, double
width, underlining, self-test. etc.
Serial and parallel interlaces retained
HELP mode; Diagnostic HEX dump
And many other features

Designed for upgrading your
current or new ML82A/83A printer.

0

RAINBOW

Circle 415 on inquiry card.

SPEECH SYNTHESIZER
1
• i1.

Bi~

Mouth

LISTEN!
Your
computer could Ile talk
ing to you through the
BIG
MOUTH from
ASTROTRONICS . True
speech synlhesis for ANY
computer through your
prinler port. (parallel or
serial).

WRITE IT - RUN IT - ROM IT
A sin gle board computer development and control systemthat
is so simple to use, you will be developing applications pro·
grams the first day!
° Choiceol 8a sic or FORTH

in ROM
• 8 channel. 8 bit analog to
digitalconverrer
• l 'MJ bit inpul po1ts
Twos bit output por1s
'lime of day
' 8088 16 bit uP

a

• Onboard EPROM prog;ammer for
comple1e p1ogram developmen1

Complete
• No software required
• 400 Character lluller
• Text to speech
.
• Will run on any computer
Introductory Price
• Embed phonemes in text for !hose special words.
• Programmallle: Vocal-tract frequency, inllection rate.
duration pitch, arliculation amplitude ... for all 64
phonemes
• Can Ile programmed to make sound effects or sing!

$199

Kits from

Circle 412 on Inquiry card.

Add SS.DOS & H
Cal. ros. adG 6% lax
Dealer Inquirie s Invited

Phone for Demonstration

(714) 734-6006

Kits starlat $119

Vesta Technology, Inc.
1777 S. Bellaire St. Suite 211
Denver. CO 80222 13031·759-4988

$59

.a1 Astra Tronics

#1!,

MICROSYSTEMS

Circle 416 on Inquiry card.

HOME-CONTROL COMPUTER
Dear Steve.
I would like your help in constructing a
Touch-Tone decoder for a remote control
that would not only survey the situation
of my home but would operate a Rainbow
air cleaner robotically. This would essen
tially clean the house from anywhere
ROBERT B. SINGER
Toronto. Ont.aria. Canada

• 7current sinking outputs rated

at 500 mA, 50 VDC
·BSA link available
•Up to 32 K ofusermemo1y
•Assembled and tested S279

I have been thinking about a 1200-bps
modem project but have been reluctant
because of high cost. The most readily
available 1200-bps chips are made by
Exar: and a circuit built around them
would cost about $150 just for parts. To
offer it as a kit. with a printed-circuit
board and instruction manual. would
raise the cost to levels comparable with
some of the commercially available units.
Obt.aining FCC device approval would
add substantially to the unit cost. so it
could be offered only as a kit.
I have been waiting for some new
devices to become available that will
enable the construction of a 1200-bps
modem for the price that you mentioned.
I want to present such a project: So when
I can offer a circuit for a reasonable price.
it will be published-Steve

TECHNOLOGIES. INC .

P.O. Box 7200, Costa Mesa, CA 92628
(714) 241 ·0565
Telex 386078

DE VELOPMHff

SBCBB DEVELOPMENT AND CONTROL
SYSTEM

who is going to use the phone and when.
and who is waiting for a call that can't
come through. and all the friends and ac
quaintances who exclaim about your busy
phone.
I know. Circuit Cellar is off on very
esoteric. exciting things, but why don't you
help computer folks from coast to coast
by selling us a kit for a 12 00-bps modem?
It should be a "smart" modem technical
ly. stand-alone. and the parts. board. and
case should cost S 12 5.
JAMES N. DAVIS

1137 Topaz Street
Corona, CA 91720

I am planning a home-security/control
project that will use a computer to con
trol various devices directly or via the
power lines. have a real-time clock to
enable events to occur at precise times.
include the capability of reminder mes
sages. be callable via modem. and allow
for remote control. It should meet your
requirements.
On a recent consulting job. I demon
strated the prototype of this home
control computer to represent.atives from
the National Association of Home
(continued)

Thinking of
buying a modem?
You owe it
to yourself to check out the Qubie' 212A modems.
Just a few years ago, computers
needed big air-conditioned rooms to
operate in, balefuls of money to buy,
and a team of wizards to keep them
running. The constant march of
technological progress has given
more and more powerful machines
which cost less and less. Desktop
computers more powerful than the
early mainframe computers are the
result of the evolution. The Qubie'
modems represent the latest exten
sion of this progress. Because up
until now, a 212A compatible modem
cost at least $500. Through the use
of four low-cost, state of the art
microprocessors, we can now offer
two versions of our full featured
212A modem at prices the compe
tition sells 300 baud moderns for.

In The Beginning
In September of 1983 we introduced
the first 212A modern card for the IBM
PC available for under $300. The
PC212A/1200 is a complete communi
cations package including PC-TALK
III software, modular phone cable,
card edge guide, and instruction
manual. The modern is an auto-dial,
auto-answer type, which uses all the
Hayes software commands so it can
be used with any of the popular soft
ware packages including Crosstalk~"
and Srnartcorn~" We picked the best
software package we could find based
on it's ease of use and features, PC
TALK III. Our modern includes
features the old industry standard
missed out on. Like being able to fit
in one slot in a Portable PC or PC/XT.

Or an optional connector to use the
modem's serial port when not using
the modern. Of course the topper is
the $299 price, hundreds less than
the competition.

·Now Available Outside

Four Hearts

-

i ;C·2~;;~-;:c:d::~=e: i
• Card, PC-TALK III software, card •
I edge guide, modular phone cable, I
• quick reference card , and instruc- i
ii 212E/1200
Includes: Standalone !
modem with cable (specify male or I
• fema le), modular phone cable, and.
I

instruction manual. 1329,

I

·-·-·-·-·-·-·-·-·

Because you will get a product as g
or better than any available, pay
for it, and get factory direct help lf
you need it. If at any time durinq
the one year warranty period your
modern should require service, we will
fix it or replace it within 48 ho:urs.
Notice also there are no hidden
charges in our prices. No extra fOr
freight, insurance, credit cards, or
COD fees. In a hurry? UPS 2nd day
air service is just $5 extra. If you
are like many who say, "Nah, it's too
good to be true;' just apply the acid
test and find out. Then you_ will be
asking yourself, "Why should I pay
what these modems used to cost?"

Our standalone modern, the 212E/1200
can be used with any computer or
terminal with a RS-232C serial port.
You can use any Hayes compatible
communications software on any
thing from an Apple to a Zenith.
Many owners of IBM PC's are using
it because they lack available expan
sion slots, or have more than one
computer they want to use their
modern with.
It's attractive gold anodized case
houses seven status lights (who says
low prices means a shortage of
features). It fits comfortably under
a standard telephone. It is also a
212A compatible auto-dial, auto
answer modern which supports all
Hayes software commands. Even the
switch settings are the same, so any
software giving recommended switch
settings for a Hayes rn~dern can be
used, without knowing what the
switches do. There is a volume con
trol knob for easy adjustment of the
speaker's output. Included in the
package is modular phone cable, a
cable to hook it to your computer or
terminal, and instruction manual.
Choose the communications package
right for your needs, and you're
ready to go!
The heart of the Qubie' moderns are
four digital signal
microprocessors.
Two handle sending,
and two do the
receiving. Rather
than attempt to
filter all but the
relevant tones used
for modern
communications, the

I• Optional
tion manual.
1299serial port con- •I
external
I nectar 120.
•

mic roprocessors me1881m~~
digitally. This allows the111
come line noise and static J:i
than analog filter based m

le•

The Acid Test
Qubie' gives you a 30 day satisfac
tion guarantee on your modem. If you
are not completely satisfied we will
refund the entire amount of your
purchase including the postage to
return it. If you can, get anyone
selling another modern to give you
the same guarantee. Buy both, and
return the one you don't like. We
know which one you will keep.
l BM is a trademark of I nter naliOnal Bus.ineH Machines Corpoiaijoe.

Crosstalk is a reqistered trademark of Mi.c:rostul IDC.
PC·Ta.lk III i• a re9i1tered lrademark of The H..dlu da Pr. . J-.

--------

I Order Todny, Shipped Tomorrow!
I All prices include UPS surface freight
insurance. Add $5 for two day air
I and
service. For fastest delivery send certi
check or credit card. Personal
I fied
checks take 18 days to clear. Calif.
I residents add 6% sales tax. Corpora
tions and Institutions call for purchase
I order
details.
I
I C800> 821-4479
I Toll Free Outside California
I C80S> 987-9741
I Inside California

•QUBIE'

'

QUBIE'
~

I
I
I
I

4809 Calle Alto
Camarillo, Ca. 93010

I ---

-

'mrl

Tempo House, 15 Falcon Road,
London SWll 2PH, United Kingdom

CoWIQ'!CCXll*'l'/llt

--
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Builders Research Foundation. They
ordered three units on the spot. which
they intend to demonstrate at the NAHB
Show in January 1985.
This Circuit Cellar article should be in
BYTE soon.-Steve

WHERE

SCI Model 232 Speech Synthesizer
The SCI Model 232 is a stand-alone digital speech synthesizer board which will
directly interface to any device having an RS-232 interface. l\fodel 232 utilizes data
encoded from actual human speech to produce high quality, digitally synthesized
speech. :\lode! 232 includes a general purpose. 200 word vocabulary. high quality
male voice, wall mount power supply. adjustable volume. 81< bytes of RA>\I capable
of buffereing up to 30 phrases of 15 words each, and switch selectable baud rates
from 300-9600 baud. :\lode! 232 lends itself to a wide variety of applications in
duding: security warning systems. robotics, annunciators, instrnmentation, talk
ing clocks and telecommunications. Consumer product applications could include
applicances. home computers. games. or as an aid for teaching or the handicapped.
Options include a HS-422 interface. an enclosure for mounting, and a female voice.
The dimensions for the board are4If2"W x 7 1h"L. Pricing is $259.00 in single quan
tities with discounts for volume purchases.
For more information. contact:

SCI SYSTEMS, INC.
5000 Technology Drive
•
Hunts\'illc, Alabama 35805
205-882-4354

Do I

GET THEM?

Dear Steve.
I am currently pursuing the idea of
building the 1erm-Mite ST Smart 1erminal
and the Sweet 1alker II and interfacing
them with my homebrew 6800 system. but
where do I buy an NS45 SA 1erminal Man
agement Processor and an SSI263
Phoneme Speech Generator? I have tried
all the electronics parts houses in my area.
and no one can even provide me with ad
dresses of manufacturers.
The second thing I need is information
on some 6800 programs I have seen listed
on the inside cover of Ciarcia's Circuit Cellar.
Volume I. I wrote a letter to BYTE Books ask
ing about these programs and have re
ceived nothing in return to date. Can you
help me get a copy of these programs?
DOUGLAS

A.

KERSLAKE

Norfolk. VA
The chip you want is the NS405A.
which is presently available only from Na
tional Semiconductor. As production
quantities increase. it probably will be
stocked by distributors and mail-order
houses. Contact National Semiconductor
Corporation. 2900 Semiconductor Dr..
Santa Clara. CA 95051. (408) 721-5000.
The SS/263 is a product of Silicon Sys
tems Inc. and may be obtained from ]DR
Microdevices. 1224 South Bascom Ave..
San Jose. CA 9 5128, (800) 538-5000.
The programs listed on the inside cover
in volume I ofCiarcia's Circuit Cellar were
published in a bar-<:ode format known as
PAPERBYTE and may sti/J be available
from BYTE Books. I am not aware of any
other listing.-Steve •

.:.......................................
.
Over tlie years nave presented many di{· :
I

: ferent projects in BYTE. I know many of you :
! nave built tliem and are making use of tliem :
in many ways.
l am interested in nearing from any of you :
telling me wliat you've done witli these proj- :
ects or flow you may nave been influenced by :
tlie basic ideas. Write me at Circuit Cellar Feed- :
back. POB 582. Glastonbury. Cf 06033 and:
fill me in on your applications. All letters and :
pliotograplis become tlie property of Steve :
Ciarcia and cannot be returned.
380
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IT'S ABOUT TIME.
If you're losingtime because
ofmissed connections,garbled mes
sages, wrongnumbersandnever
ending busy signals, your time has
finally come.
Because now there's away to
combine the power and speed of your
IBM®PC with the practicalityof
your telephone.
And wind up with apersonalpro
ductivity tool that's far greater than
the sum ofits parts.
Its name is Watson.TM Andits
function is to save you time. A lot
of time.
Just slip Watsonintoyour PC,
hook up your telephone, and instantly
both become Jllrl: ofapersonal office automation and com
munication system that can double, triple, even quadruple
your productivity.
How? By providing instant access to the people and
information you need. No matter where you
happen to be.
In the office or on the road,Watson
will have you doing things you never

thought atelephone or PC could do.
Even while you're asleep.
Watson will forever eliminate
the wasted time and frustration of
"telephone tag;' unclear or garbled
messages, the tedium of looking up
numbers, dialing and redialing wrong
numbers and busy signals.
You get sophisticated digital voice
messaging, powerful information man
agement, electronic mail capability,
scheduling, time billing, remote
editing dictation and more. Plus a
built-in300/1200baudmodem.
And all this includes time-sharing
and function switching, soyou can run
other programs like Lotus 1-2-3TM and
Wordstar'M while Watson is taking care of your telephone.
Take this ad to your computerproducts dealer today,
and ask for ademonstration. You'll be amazed.
Or; call Watson directly at 1-800-6-WATSON and
we'll send you some helpful information plus
tell you where to find the Watson dealer
nearest you.
Do it today. After all, time is money.

Instant access to people and information.

tJatural Micro.Sy.stems™
Natural Microsystems Corporation
6 Mercer Road, Natick, Massachusetts 01760
Telephone 617/655-0700
IBM is a registered trademark of International Business Machines Corporation. Watsonand Natural MicroSystems are trademarkso f Natu ral MicroSystems Corporation.
Lotus 1-2-3 is atrademark of Lotus Development Corporation. Wordstar is atrademarkofMicroPro International Corporation. ©Natural MicroSystems Corporation, 1984
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C DEVELOPMENT TOOLS

(continued from page I2 OJ

statement executes. The Profiler even
generates a histogram showing the
percentage of time the program ex
ecutes a function or statement.
By revealing which parts of a pro
gram execute most often. the Safe C
Profiler points the programmer to the
code where optimization yields the
greatest results. For example. in a
function where multiple if .. . else
tests are made. the test executed most
often should appear first for optimal
performance. The Profiler identifies
this code for proper alignment by the
programmer. This process is analo
gous to a delivery service analyzing
all its truck deliveries to ensure that
the truck doesn't backtrack when
delivering goods.
The Safe C Profiler also profiles
code that does not get executed.
Often this exposes subtle errors. such
as using a single = instead of the

equivalence operator == . This error.
syntactically and lexically correct.
could be hard to find unless you
could show that a certain test was
never being made-an indication that
a bug existed. Profiling identifies code
that hasn't been tested by repeated
program execution. giv.ing the testing
phase of program development a new
dimension.
Using these tools is similar to using
a standard compiler. Catalytix's prod
ucts are tailored to existing compilers
so that the appearance of both is the
same. If you work with the Lattice
compiler. for example. the Safe C
products designed to work with this
compiler look identical to it.
The Safe C Compiler/Profiler is
available for the IBM Personal Com
puter (PC). its compatibles. and com
puters from at least 17 other manufac
turers. Prices range all the way from
$400 for an MS-DOS version to $4000

INSTANT-(

The value of interaction with program
ming languages is evident in the re
cent consumer release of an inter
preted Pascal (see "Macintosh Pascal"
in the June BYTE. page 136) and the
success of ll.Jrbo Pascal. a fast com
piler that provides the illusion of in
terpretation for small programs.
Several attempts at writing an inter
preter for C have failed within the
university community. but at least two
commercial attempts appear headed
for success. One is the Catalytix prod
uct mentioned earlier; the second is
Rational Systems· lnstant-C. which
runs on Intel 8086-/8088-based come
(continued)

CAD SYSTEM

DISKETTES

DISC DRIVES

20 Starting at $9,999.99

VERBATIM OS/DD .. . . . ..... .. . .$25.85
VERBATIM SS/DD
. . .. .. $19.79

EVEREX COGITO 10 MB INTL _.. $848
SIGMA 10 MB INTERNAL . _.. . _$875
TEAC- 1'2 HT for IBM 360K ...... $149
SHUGART 455 for IBM 360K _.. _$155
TANDON 100-2 ____ . . . _. . . . _.$170
IBM DISC DRIVE.. . . .. .... . ... $199
CDCDRIVEforlBM .. .. .. .. . .. $195
TEC 1/2 HT for IBM 360K ........ $135

30 Also Avallable -

CALL

All Plotters. Digitizers. Software and
Training. one place for all your needs.

COMPUTERS
IBM PC 64K 1DR . . ... . . .. .... ... $1449
IBM PC 256K 2''1 HT DR . ... ... .. .. $1630
IBM PC 256K HT DR+ 10 MB.. . . . .. $2699
SANYO 555-2 (2) OS/ DD+SOFTWARE $999
SANYO 555-2 (2) DSIDD+MON+B. $1399
IBM PC XT 256K. . . . . . .
. . . $3848
IBM PORTABLE .... . ..... . ..... . CALL
SANYO 555-2+COLMON
+5 SOFTWARE . ... ... . .... . . ... $1599

SOFTWARE

MONITORS
AMDEC 310A. .......... . ..... . ..
AMDEC 11+ . ... ....... ... . . .. ..
PRINCTON GRAPHIC HX 12 .. __ . ...
SANYO . ..... . .... . .. . . _... . ...
TAXAN RGB .... .. . ... . .. .... ...
PGS MAX 12 ..... . ..... . .. ......

PRINTERS SPECIALS
CABLE . . ............ .. ..... .. .. .. . $19
OKIDATA 92P . .... . ... ........ . . . . $395
OKIDATA 93P ... .. ........ . . .... . $625
EPSON FX100/80. __ ..... _. very very low
BROTHER HR 15/HR 25 . _. _.. . $398/659
BROTHER HR 35 .
. . . $898
OTC STYLE WRITER 35K BUF . . . . . $499
DTS 380Z + 48K BUFF. ... . . .. . . .. . $933
EPSON LO 1500 .
. . very very low

MODEM SALE
HA YES 1200 MODEM .. . ..... .. . . ... $480
HAYES 1200B ..................... $397
1200 BAU D Aul o D1il l. Au lo Answer. Au lo Log On. Fil e

SYMPHONY. . . . . , . . . . . . .
. . $469
LOTUS 123 . . . . . . . . . . . . . . . . . . .. $285
dBASE II/ Ill .
$289 I $398
WORD STAR PROPACK ..... . . .... $348
OTHER SOFTWARE. . __ . . _. __. . _.. CALL
ABASE_ ... _._ . . __..... _....... CALL

$165
$415
$469
$149
$448
$195

~:~:n~~~·le~~~!~~n CF~ 1~:JYJ~~~T~'67;~0~!~9 ·
and Co111po 11ble. Mode 1n Sunnyvale U S A
Oe<1le r 1n qu1r1e~ welcome.
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$249

WE'LL BEAT ANY
ADVERTISED
PRICE
(IF WE BOTH HAVE IN STOCK)

ADVANCED COMPUTER SYSTEMS
382

for minicomputer versions.
Catalytix will shortly announce a C
interpreter and an English-to-C/C-to
English translator. products BYTE will
preview.

Sunnyvale
Fremont
San Francisco
Walnut Creek

HARDWARE
PC PEACOCK .. . .... . .. . . . .. $234
HERCULES CARD_ ..... _. .. _. $313
64K RAM SET __ .. . .... . .. . . . . $42
AST 6-PACK 64K/256K... __ ... CALL
AST MEGA PLUS II 64K .... __ .. CALL
KEY TRONIC KEYBOARD 5151 _. $209
TELMAR GRAPHICS . ..... _. . . $485
EVERX BOARD . _. . .... . _. . _.CALL
OTHER HARDWARE __ . ... .... CALL
SIGMA MAXMISER . . . . .. . ___ . $249
8087 CHIP . .......... .. . . .. . $178
QUAD BOARD ...... _. . _. . _.. $278
PLANTONIC PLUS... _.. _.. . .. $385
LEASING ARRANGED UP TO $1 MILLION AT
LOW RATES, CAN INTRODUCE YOUR NEW
PRODUCTS TO MARKETS. UPGRADE YOUR
PRESENT COMPUTERS WITH lOMB PLUS
HARD DRIVES. COMPANY P.O. WELCOME.
MC/VISA+ 3% CASH PRICES SUBJECT TO
STOCK ON HAND. OPEN 7 DAYS.

665 Grape Ave.
39138 State St.
690 Market St.
1987 No. Main St.

(408)
Town
(415)
(415)

732-6200
& Faire Center
397-1311
945-8011
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Presenting the software
package that makes your
computer more productive
and cost-efficient.
CompuServe's new Vidtex'M is compatible
with many personal computers sold today
(including Apple~ Commodore~ and
Tandy/Radio Shack® brands). And it offers
the following features•-and more-to let
you communicate more economically
with most time-sharing services (including
CompuServe's Information Service).
Auto-Logon. Lets you log on to a host
simply and quickly by utilizing prompts
and responses defined by you. Also allows
quick transmission of predefined responses
to host application programs after
logging on.

Function Keys. Let you consolidate
long commands into single keystrokes.
Definitions can be saved to and loaded
from disk file, allowing multiple definitions
for multiple applications.

Capture Buffer. Saves selected
parts of a session. Contents can be
written to a disk file; displayed both on and
off line: loaded from disk; and transmitted
to the host.

Error-Free Uploading and Down
loading. CompuServe "B" Protocol con
tained in Vidtex lets you transfer from
your computer to CompuServe and from
CompuServe to your computer anywhere
in the countiy. Also provides error-free
downloading from CompuServe's exten
sive software libraries.

On-line Graphics. Integral graphics
protocol displays stock charts, weather
maps and more.

Full Printer Support. Printer buffer
automatically buffers characters until
printer can process; automatically stops
on-line transmission when full; and
automatically resumes transmission
when capacity is re-established. Also, lets
you print contents of textual video screen
or RAM buffer at any time.

•Some versions of l11 e Vidtex soflware do not implement all features list('(i
Vidtex is a trademark of CompuServe.. Incorporated Apple is a trademark of Apple Computer, Inc. Commodore is a trademark of
Commodore llusiness Machines. Hadio Shack is a trademark of ·liindy Coq1

If you are already a CompuServe sub
scriber, you can order Vidtex on line by
using the GO ORDER command. Other
wise, check with your nearest computer
dealer; or to order direct, call or write:
Circle 72 on inquiry card.

C:OntpuServe
P.O . Box 2021 2, 5000 Arlington Centre Blvd.
Columbus, Ohio 43220

1-800-848-8199
In Ohio, call 614-457-0802
An H&R Block Company

C DEVELDPMENT TOOLS

Early buyers of
Instant--C help finance
its development.
puters under MS-DOSorCP/M-86 and
costs $500.
Instant-( supports all standard C
features except initialization. param
eterized #defines. declaration in com
pound fields. and an assembly-lan
guage interface.
Envisioned primarily as a language
development tool. Instant-( features
a compiler. an interpreter. a full-screen
editor. a linker/loader. a library of C
functions. a source debugger. a UNIX
like lint utility (that checks for the
number of arguments passed to a
function and for external variable
declarations). and a source-code
formatter.

Although Instant-( has been adver
tised since midsummer. as of this writ
ing (October) the product is still under
development. A potential buyer
receives an explanation of this situa
tion: if he decides to buy. he gets the
latest version (in my case version 0.88)
with the promise of subsequent ver
sions as they become available. This
means that early buyers of the prod
uct help to finance its development.
The people at Rational Systems
deserve credit for being honest with
their customers about this unusual
marketing technique.
To use Instant-C. you load the inter
preter and can subsequently enter
and execute any valid C-language
code. You can call library functions or
user-written functions·stored on disk.
'fyping a function's name. including
arguments where they are necessary.
calls the function. The interpreter can
not use compiled code but must have

BARGAIN PRICES

BARGAIN PRICES

source files for interpretation.
The most obvious use of the inter
preter for execution of individual
commands or library functions is for
instructing the novice C programmer.
Experienced programmers will use
a different scheme. From the inter
preter. typing ed filename places you
in the editor to create a new function
or edit an existing function. The full
screen editor offers reasonable func
tionality and an attractive display
area. On the IBM PC. the editor uses
the cursor. insert/delete. and page
move keys.
Within the editor. you write C
source code in the normal manner.
When you execute the editor's exit
command. the source code is partially
compiled and. if there are no errors.
you return to the interpreter. Calling
the name of the function just written
executes the code. providing an im~
(continued)

BARGAIN PRICES

Computer Software Technology , Inc. of Sunnyvale. makes computer communication easy, si mple and error free by introducing "SYST ALK"
Software available for IBM PC/XT and compatibles, Compu Pro. Kay Pro. etc.
$ 99.99
SPECIAL INTRODUCTORY PRICE through 12/15/84 .... , ... (SAVE $100) . • • • . . .
RETAIL PRICE . . . . . . . . . . . . . . . . . • . . • . . . . . . . . . . . • . . . . . . . . . . . . • • • •
$199.99
For " SYSTALK" contact your dealer/distributor or CST direct. Distributor/Dealer/International inquiries welcome.

SYSTEMS
IBM·PC 64K/2 Drives
Controller Card
IBM-XT
T elevideo PC 1605
(2 Drives, Monitor. & Graphic

$1875
$3450
$2150
card)

SOFTWARE
Symphony
Lotus 123
dBase Ill
dBase II
Wordstar Propak

CALL
295

Multimate

Microfim A-Base 4000
Think Tank
EZ Writer II System
SYSTALK
HOURS:

390
295
295
270
295
125
245
99.99

MON. - FRI. BAM - ?PM

CST

MS Multitool with Mouse
MS Pascal compiler
MS C compiler
Accounting Pkge
MS Multiplan
Knowledge Man
Harvard Project Mgr.
Micro Soft Project
Micro Solt Chart
Super Cale Ill
Prokey
Data Base Manager II
Apple-IBM Connection

384

85

219
155

HARDWARE
T ANOON TM 100-2
COG Drive OS/DD
AST Sixpak plus
with 64/K

AST Mega plus II
with 64K
Hercules Graphic Card
Hercules Color Card
Hayes 1200 B Modem
Hayes 12000 Modem
STB Color Graphic Card
Ouadboard II w/64K
Quadboard w/OK
64K Ram Chips set
TEAC 112 height
Panasonic 1/2 height
Everex Graphic Edge

491 Macara Ave. #1008
Sunnyvale, CA 94086

260
329
199
415
485
369
290
279
45
160
160
445

MONITORS/PRINTERS
$185
210
260

Epson L01500with Parallel
Interface Card
Epson FX-80
Epson FX-100

SAT 10AM - 4PM PST

For inquiries and technical support (408) 720-8908
NOTE:

309
235
323
CALL
134
290
295
199
199
235

$1325
469
675

Parallel Printer Cable
Okidata 92P
Okidata 93P
Dynax DX-15 (LO)
Taxa n RGB Super Hi-Res
IBM
Taxan Hi~Res Amber
Princeton Graphic RGB
(Hi-Res)

22
400
645
430
475
169

480

HARD DISKS
1/2ht 10MB internal
with card/soltware
Cogito 1/2ht 10MB
internal with card

$865
950

Data Mac 10 MB external with

card. Power Supply
Tall Grass 20 MB HD and Tape

935
2675

ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE

--~- --~

VISNMASTERCARD/COD/COMPANY P.O.'s Add 3%
For orders only (800) 982-8899 (Calif. only)
(800) 325-3487 (Outside Calif.)

We will give you additional discount of 2% not to exceed $200.00 on all items if your purchase includes SYSTALK.
Thi s offer expires 12/15/84.
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AddDiskette Storage WhenYou NeedIt
With The DiskBanlt Syste111.
Why settle for less? Give your
organizes up to 10 diskettes in a safe,
valuable diskettes the protection they
dust-free environment. When you need
deserve. Buy a Bank . Buy a DiskBank.
a diskette, simply open the Disk Bank
The DiskBank System .
drawer and slide it out. Diskettes
automatically come forward allowing
you to select the one you need.
In addition, the System is portable
Disk Bank modules are designed to go
with you anywhere. Simply slide out
AMARAY INTERNATIONAL CORPORATION
the modules you need, put them in
14935 N .E. 95th Streel. Redmond. Washington
your briefcase. and go.
Toll Free Number 800-4-A MARAY
_ __ 98052-2508
-;:::r
Available in three media for
mat sizes. System
3 for 3%"-3Y2"
diskettes, System
5 for 5X"diskettes,
and System 8
for 8" diskettes,
DiskBank System
may be purchased
individually or
in money-saving
volume packs

AMARAY
DISKBANK

No matter how large or small your
diskette filing and storage requirements
may be, the DiskBank System by
Amaray is the most revolutionary,
versatile and cost-effective approach
available today.
Its unique modular interlocking
design allows you to add new modules
as your storage needs expand . Each
impact-resistant module conveniently
Circle 21 on inquiry card.
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C DEVELOPMENT TOOLS

New
graQ.hics system
ofterswide
open
architecture
to the
designer.
• Open architecture.
• Industry standard buses.
• Adapts to thousands of tasks.
• Expandable with modules from
us and many others.
• Obsolescence proof.
•Color or monochrome.
Our new Perigraf 1 is built around a
standard Q~bus with slots for many extra
cards to expand or customize your system.
Peritek offers cards for color or
monochrome, for dot graphics or alpha
numerics, for low to high resolution, and
for one or more display channels.
You can choose a single unified bus
or a bus split for two microprocessors.
Choose a standard single-wide enclosure
or a double-wide enclosure for super
micros.
You get a hard disk and rwo floppies
on a single plug-in module that you can
replace in one minute.
You can link up to six Perigrafs for
parallel data transfer by OMA at 250,000
byte~sec.-or link any number for local
area networking by Ethernet.
Complete development software is
included. Image editor. Vector de-jagging.
System diagnostics. GKS-compatible
software. All supported by popular
operating systems.
Basic $14.500 price includes 11173
CPU. 512 Kb RAM, 2 RX50 type floppies,
36 Mb hard disk. 4 port serial VO. RT
clock. and graphics interface.
Contact Peritek Corporation, 5550
Redwood Road, Oakland, CA 94619
(415) 531-6500. Eastern Regional Sales
Office(516)93H664. TWX 910-366-2029.

Peritek
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mediate way to verify logical
correctness.
Checking of syntax errors is handled
by a compiler pass made when exit
ing the editor. If errors are discovered.
an error message appears on the top
line of the screen and the cursor
drops back within the source code to
the location of the error. Errors are
uncovered one at a time until the
source file is syntactically clean.
When I examined Instant-(. the
debugging facilities were just being
defined and implemented. The
debugging commands include

• separate windows for source. pro
gram output history. and evaluation
of expressions
• exploration of the stack

These features make use of a simple
user interface that relies heavily on
function keys and page-move keys.
Using dbc resembles using an as
sembly-language monitor. \ns.tead of
looking at representations of the com
puter's memory and central-processor
registers. you look at C source code
and a variety of windows that show
program output and evaluation of
variables and expressions. You can ex
back-show all the functions
ecute the code with or without break
called to a breakpoint
points. backtrace through the code.
go-resume after breakpoint
single-step through the program. and
local-enter a function for local
track the changing of variables and
execution
expressions. You can also record a
trace-set breakpoint functions
history of your debugging sessions.
untrace-turn off tracing
available in the separate history
reset-turn off breakpoints
window.
The programmer records errors and
These facilities implement well-known
debugging techniques
changes that need to be made to the
Rational Systems said it expects to · source code. You can make changes
complete and ship version , 1.0 of to the source within the debugger.
Instant-( by November 15. The pro
permitting a way to test different
strategies for solving a problem; how
gram requires 256K bytes of memory.
but 384K bytes is recommended for ever. the changes cannot be saved
You can set breakpoints (tracepoints
developing programs of any length.
in the lexicon of dbc) to halt execu
C SOURCE DEBUGGER
tion when a line of code executes or
Mark Williams Company. purveyor of when the value of an expression
the UNIX-like Coherent operating changes. Programmers can toggle
system. introduced its MWC-86 C tracepoints on and off. You can ex
compiler and an accompanying C ecute programs with tracepoints
Source Debugger on September I. through to the end with tracepoints
The products work together and sell overridden. but a trace history is listed
as a package for $495 . In this descrip
in the history file.
tion. I'll look only at the debugger.
The program window displays the
The C Source Debugger (called by output of your program as if it were
the company. in typical UNIX fashion. executing without dbc . This window
dbc) can debug your C programs in is saved and restored when the pro
C instead of in machine language. dbc grammer switches between windows.
does not add code to your programs
The underlying theory behind dbc
and enables you to view the source is analogous to building a car's engine
code as you debug. dbc can provide block out of clear plastic so that
mechanics can watch the internal
engine parts function. If something
• a trace of the execution of any
statement with or without
goes wrong. the mechanic can spot
breakpoints
it and then later go inside the engine
• a display of the value of variables to make repairs.
and expressions during program
The C Source Debugger. like the
execution
MWC-86 C Compiler. requires 2 56K
• single-step execution of code
bytes of memory •

IMIGlT adds-~
selected Grapblc.
FoocUons, text, &fld
textures with a full
palette of vibrant colol'$.

The illllslrat/Oll ncorpo
f'fes line Bl't, IJhofQS, tut,
textures and colorelements.
You can do the same with
tllis iaon-dri11en, user
ttlendly system.

Together You Enjoy
Unparalleled Economy
and Applications
. FlexibDity.

For $695.00 you get the PC-EYE"'
video digitizer board and IMIGIT™
graphics software. PC-EYE allows
you to capture real-life images ·with
an ordinary video camera or VCR
and produce them on your personal
computer. IMIGIT is an icon
oriented graphics software package
which allows you to modify the
camera image by adding text, pat
terns, colors, lin sand shapes. By
using cut and paste features with
multiple video images, you can store
images for later retrieval and print
images from the screen.

IMIGIT Supports ..•
High Resolutlon - up to 640 x 512
pixels with 16 colors er gray scale
(64 With &-bit PC-EYE). Flexibility 
to support tt:le most popular
graphics cards and prrntef$-f«
convenient display and hardcopy
ou1put .Speed - less tt;ian 2110 of a:
se:cond to capture an image in the
IBM-compatible 320 x 200 made.
All in all, a powetful but easy-to-use
package that allows yow to develop
sophisticated and dramatic @rap.htc
presentations.

CHORUS is Ute Single Source for
yoUr graphics and imaging needs.
Complete solutions in both
hardware and software. Call us for
other low cost/ high performance
imaging products such as Dr. Halo*
and Halo* graphics software; video
cameras and accessories; and
graphic adapter cards. You can
expect prompt delivery, technical
support and complete OEM design
assistance.
.CALL 1-800 OCHORUS or
603-424-2900.
PC-EYE and IMIGIT are trademarks of
Chorus Data Systems, Inc.

You get this Exciting Tool for
integrating video images with
graphics created by other software
packages like Lotus 1-2-3*; .
Graftalk*; CAD and business
presentation packages. Imagine
combining a real-life camera image,
text and a pie chart generated by
Lotus into one picture. It's really
as easy as 1, 2, 3.

•or.

Halo and Halo are trademarks of Media
Cybernetics, Inc.
Graf talk is a trademark of Redding Group, Inc.
Lotus 1- 2· 3 is a trademark of Lotus Development
Corporation.
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CHORUS
Chorus Data Systems, Inc., 6 Continental Blvd., P.O. Box 370, Merrimack, New Hampshire 03054

FIBER OPTICS

(continued from page 12 3)

a constant lower value in the cladding.
The single-mode fiber (2c) has a step
index profile. but it is distinguished by
its much smaller core size and by a
smaller difference in index between
the core and the cladding.
Light propagation in the step-index
multimode fiber is depicted in figure
3. Only rays of light that enter the
fiber passing through the longitudinal
axis within a certain solid angle. the
angle of acceptance. are able to travel
within the core. Three modes are
shown in the figure; in reality. hun
dreds of discrete modes typically
propagate in a single fiber.

Figure 3 also illustrates the major
limitation of step-index fibers. The
low-order modes. those launched into
the fiber at small angles with respect
to the axis. travel a shorter ray
distance to reach a given point along
the fiber than do the high-order
modes. those launched at large
angles. This effect. called intermodal
distortion. or "modal time dispersion."
constricts the bandwidth of the cable;
waves that start out at the same in
stant arrive out of sync at the other
end. It smears out any signal wave
forms that have been modulated on
the light.
Another area of disturbance. intra-

II
ii
II

CL ADD ING

I I

ANGLE OF ACCEPTANCE. 80
NUMERICAL APERTURE :

sin Ila=

)n 12 -

2
n2

II
'--...--'
INTERMODAL
DELAY
DISTORTION

Figure 3: The step-index multimode fiber enables propagation of any ray of
light that enters within the angle of acceptance ()a· The numerical aperture is a
measure of the fiber's ability to accept light. The high-order modes travel over a
longer path than the low-order modes and therefore arrive later at any given
point down the cable. causing intermodal delay distortion.

CLADDING

Figure 4: In a graded-index multimode fiber. the rays are conveyed in curved
paths. The more sharply curved paths of the high-order modes lie mostly in the
low-refraction areas near the cladding. so they propagate faster and arrive at the
same time as the low-order modes.
388
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modal time distmtion. is manifested
in two ways: as material dispersion.
resulting from the slightly different in
dices of refraction that the fiber
presents to different wavelengths of
light (essentially the same problem
that causes chromatic aberration in
lenses) and waveguide dispersion .
resulting from the inherently longer
path taken by longer wavelengths.
which reflect at more oblique angles
with the cladding. 'laking into account
all these factors. optical fibers are
assigned dispersion ratings expressed
either in bandwidth-megahertz
(MHz) per kilometer-or in time
spread-nanoseconds per kilometer.
Graded-index fibers were devel
oped to overcome these limitations.
The refraction index changes gradual
ly across the core's diameter to guide
the various modes along curved
paths. as shown in figure 4. Because
the index of refraction is essentially
an expression of the speed at which
light travels in a material. the grada
tions of index reduce the delay suf
fered by the high-order modes: al
though they zigzag nearer the clad
ding. they travel more swiftly while in
that region and thus do not fall
behind the low-order modes. which
meander less but travel mainly in the
slow lane in the middle of the core.
(These explanations are simplified
and leave out consideration of the
wave nature of light. which must be
taken into account for a full under
standing of the processes involved.
For rigorous analysis. see reference 8.
But ray optics can be applied to all
phenomena that are described by the
wave equation as long as they satisfy
the additional requirement that the
light wavelength be short compared
to the dimensions of the waveguide.)
There is a way to avoid intermodal
::listortion altogether. Careful selection
of refraction index and core radius
can create a waveguide that cuts off
all angularly incident modes and
enables propagation only straight
down the center axis of the fiber. With
this major source of disturbance
eliminated. single-mode fibers offer
far greater usable signal bandwidth.
(continued)
Circle 266 on inquiry card. 

FIBER OPTICS

However. they are much more trouble
to install. due to the tiny core. and
they must be driven by laser transmit
ters. making their interface circuitry
more complex and expensive than
that needed by multimode fibers.
which can be driven by light-emitting
diodes.
Single-mode fibers are not. however.
inherently immune to intramodal
delay distortion. but one property of

silica glass provides a convenient
means of avoiding it. In the visible
spectrum of light. material dispersion
causes longer wavelengths to travel
faster than shorter ones. But down in
the near-infrared region around wave
lengths of 1.1 to 1.3 microns. the op
posite begins to happen: longer wave
lengths begin to travel slower. At
some wavelength the material and
waveguide dispersion meet and

4

E

"'OJ....
"

3

VI

"'0-'

2

08

0.9

1.0

1.1

1.3

1.2

WAVELENGTH.

1.4

1.5

1.6

,.._m

Figure 5: Light absorption in a high-silica (relatively pure) glass fiber. In this
region of the curve. the ultraviolet electron-excitation absorption tapers off and the
infrared molecular-vibration absorption begins Light at the wavelengths near the
bottom of the curve can be carried for long distances.

cancel each other out this is the zero
dispersion point (ZDP). The ZDP occurs
naturally in pure silica glass at 1.27
microns. Since in principle single
mode fibers work with a single
coherent wavelength. one way to ex
ploit the ZDP is to find a laser that
emits light at 1.27 microns.
However. the pursuit of greatest
overall efficiency brings in other fac
tors. Usually glass waveguides suffer
from losses due to Rayleigh scatter
ing. which occurs because of inevit
able density and compositional varia
tion within the glass. Rayleigh scatter
ing lessens as wavelengths grow
longer. To take advantage of this
lessening. dopant materials can be
added to the glass until its ZDP is
shifted into the range between 1.3
and 1.6 microns. Happily. many for
mulations of glass reach their lowest
possible absorption in this range.
(Below this. molecular thermal scatter
ing becomes a problem.) Some care
in manufacture must be taken to avoid
impurities in the glass that increase
absorption. but this is no longer an
excessive task. A typical light
absorption curve for a high-silica fiber
is shown in figure 5.
There are two major ways of manu
facturing optical fibers. The originaj
technique developed for step-index
fibers is the double-crucible method. One
platinum crucible contains the molten
(continued)

Table I: Comparison of the three kinds of optical fibers.
Step-Index

390

Graded-Index

Single-Mode

Light source

LED or laser

LED or laser

laser

Bandwidth

wide
(but under 200 MHz/km)

very wide
(200 MHz to 3 GHz/km)

extremely wide
(over 3 GHz/km)

Splicing

difficult

difficult

very difficult

Typical application

computer
data links

moderate-length
telephone lines

telecommunication
long lines

Cost

least expensive

more expensive

most expensive

Core diameter
(microns)

50 to 125

50 to 125

2 to 8

Cladding diameter
(microns)

125 to 440

125 to 140

15 to 60

Attenuation
(dB/km)

10 to 50

7 to 15

0.2 to 2

Numerical aperture

0.22 to 0.48

0.16 to 0.21

less than 0.12
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We've built a powerful
engineering and technical team
here at Hayes. It's been our
strength and the reason for our ..
success from the very beginning. Our
focus has been on recruiting and developing _,~,,
the talent it takes to do more" han ·merely -~- ..• .
compete. but to lead. The:re:mlt_has beeii a:- succ~ss·
.
story few in the industry can equal.
~ ·. ••• ,·/ -:~ ~
For those of you who have searched far and ·wide. •
for just such an environment. where talent_is provided'~ _- · .-° / , ••
the freedom and encouragement to grow, th.en. pe~l:l.q,s : •·".-/:..f ~
it's time to take a goQd;·· hard look at Hayes il)..Atlaf}ta ." •••• ."::__ ..:· •
171
There's a future in if :-'··...
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Interested. qualified candidates should forward a •
confidential resume to: Hayes Microcomputer
Products, Inc.. Dept. 92-018, 5923 Peachtree
Industrial Blvd.. Norcross, GA 30092. An Equal
Opportunity Employer. M/F.
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FIBER OPTICS

A single--mode system

costs approximately
ten times as much
as a multimode
system.
glass for forming the fiber core; this
crucible is nested inside another that
contains the molten glass for the clad
ding. Both crucibles have drawing
nozzles. arranged so that the clad
fiber can be drawn from the intersec
tion of the melts. Graded-index fibers
are made by depositing materials
from a vapor (vapor deposition) on or
within a starting tube or cylinder of
glass for creating a preform rod. in which
the varying chemical content at dif
ferent depths controls a varying index
of refraction. The preform rod is then
drawn long and thin to achieve the
final fiber. Some progress has been
made recently in fabricating graded
index fibers more cheaply by a modi
fication of the double-crucible
method that employs ion migration.
The characteristics of the three
types of fiber-optic waveguide are
summarized in table I. Although
single-mode cable has the greatest
potential. the multimode types are
easier to work with and have cheaper
support circuitry. In view of this.
multimode types will probably con
tinu.e to dominate in applications that
require less than ultimate bandwidth
and efficiency. (Currently a single
mode system costs approximately ten
times as much as a m ultimode
system .) But in spite of the costs and
the difficulties encountered in work
ing with them. single-mode fiber-optic
cables. with their undeniable advan
tages. are carving out an increasing
slice of the long-distance. wideband
communication pie.
TuE PHOTON/ ELECTRON
CONNECTION

The devices that transmit light into
optical-fiber waveguides fall into two
main classes: the exotic injection laser
diodes (ILDs) and the familiar lightc
392
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emitting diodes (LEDs). Possessing
high speed. high power. and narrow
emission bandwidth. the lasers serve
well in applications where long con
tinuous runs of cable carry wide
bandwidth signals. They are essential
in single-mode applications. But in
multimode installations LEDs can be
used at lower cost. particularly where
low-loss fibers are used in distances
less than I kilometer and for data
rates under 10 MHz-the kind of con
ditions existing. for example. in many
computer local networks. Both ILDs
and LEDs are available in various
wavelengths suitable for fiber-optic
work. with the 0.85 micron and the in
frared 1.3 microns the most popular.
Because an LED usually radiates in
to a rather broad angle. the efficien
cy of its coupling to the end of the op
tical fiber greatly influences the effi
ciency of the whole link. Fibers with
small numerical apertures especially
need precision in alignment. But for
the installer's convenience. many
transmitter LEDs now come in a pack
age with a fiber stub already installed
in proper alignment.
Several kinds of optoelectronic
devices can be used as the photode
tector in a fiber-optic receiver. includ
ing standard p-n junction photodiodes.
PIN (positive-doped. intrinsic.
negative-doped) photodiodes. photo
transistors. and avalanche photo
diodes (APDs) . PIN photodiodes are
most often used in data-transmission
links. even though they provide no
direct gain. The undoped intrinsic
layer gives the component low
capacitance. enabling frequency
response up to the gigahertz range.
and the 5- to I 0-volt bias required is
easily provided. Avalanche photo
diodes. which give inherent signal
gain of 50 to 500. need a reverse-bias
potential of hundreds of volts and are
sensitive to changes in temperature.
so the receiver circuitry must be com
plex. Standard phototransistors have
high capacitance that restricts their
response at high frequencies. a par
ticularly undesirable trait in an ap
plication wherein the detector band
width often governs the bandwidth of
the system.

An interesting side effect of the
growth of fiber optics has been a
resurgence of use in semiconductor
fabrication of the long-neglected ele
ment germanium. Germanium photo
diodes excel in sensitivity in the in
frared spectrum. where silicon com
ponents are practically useless.
IN THE FUTURE

Fiber optics is a new field. Many of its
potential applications lie waiting
somewhere down the learning curve.
The technology is still being stretched
to fit new uses. But even so. fiber-optic
communication has found a place in
today's world.
Fiber-optic cable will likely see in
creased utilization in computer net
works. Its compactness and immuni
ty to electromagnetic interference are
attractive to designers of local
computer-communication schemes.
and the technology will achieve more
use as current problems are solved
and costs are brought down. In part
2 I'll look at some ways fiber optics
may be used with computers. •
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We insert this code into the Toolkit/32
program. compile it. and link it to the
Lisa Office System (the software that
the Lisa runs to give the desktop
metaphor environment) under the
name "Lisa Boxer:· When we boot the
Lisa Office System. the Lisa Boxer
program appears on the desktop as
a Lisa Boxer tool icon and. beneath
it. a "notepad" of Lisa Boxer "paper"
(see figure 3a). When we "tear off" a
sheet of Lisa Boxer paper and "open"
it. we get a window with two shaded
boxes in it (figure 3b).
Now we can see how Toolkit/3 2
greatly simplifies the software devel
oper's job. We find that we can
change the size of the window. as
shown in figure 4a: this default be
havior results from the predefined
'Jbolkit/3 2 code. We can also move
either of the boxes. as shown in figure
4b; this behavior results from the
code we added. If we try to do some
thing that neither the 'Ibolkit/32 code
nor our code knows hciw to do (like
selecting a box and giving it the
"Gray" command from the Shades
menu). the lbolkit/32 program rec
ognizes its inability to execute the
command and deactivates the com
mand in the · pull-down menu (the
computer indicates this by printing
the new selection in gray instead of
black) .
There are literally hundreds of
events and interactioJls that you
would have to orchestrate if you were
writing a driver program for an appli
cation with a sophisticated user inter
face. Granted. it takes some effort to
correctly integrate your code into a
software framework like 'Ibolkit/32.
but you will still save a lot of lines of
code you don't have to design. write.
and debug.
OBJECT-ORIENTED LANGUAGES

Figure 3: How a new Toolkit/ 32-based application appears within the desktop
environment. Once the application is linked to the Lisa Office System (figure 3a). it

becomes visible on the desktop as two icons. a tool (here. Lisa Boxer) and a notepad of
paper (Lisa Boxer Paper). When a sheet of paper is torn off (figure 3b). it becomes an
open window used to display the application. Here. Lisa Boxer is a simple program
(written in five pages of code) that puts two boxes in the window and aliows you to
move them arbitrarily.
394
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Before we can take a closer look at
Apple's implementation of a software
framework. we must first look at
object-oriented languages. If you're
familiar with the phrase. you probably
associate it with the language Small
talk. on which BYTE did a special lan
guage issue in August 1981. At the

SOFTWARE FRAMEWORKS

moment. Smalltalk is the best-known
object-oriented language.
Most computer languages are oper
ator-operand languages-that is. languages
in which operators (like "+ .. and " /" )
perform predefined functions on
operands (usually numbers). When we
execute " 5 + 3" in an operator
operand language. the operator "+ ..
adds the operands 5 and 3. This is an
orientation so widespread that most
of us have trouble understanding a
different one. Object-oriented languages.
on the other hand. present the pro
gramming environment as a collection
of objects that receive messages;
here. when we calculate "5 + 3". the
object "5" receives the message .. + 3"
and knows what to do with it (it adds
the two numbers. returning the value
8). Each object has a set of messages
(called methods) it understands. When
a message is passed to an object. the
object checks the message against its
list of methods. If it finds the method.
it executes the associated code; if it
does not find the method. it returns
a message that says. "I do not under
stand the message ·xxx '. "
Objects are grouped into classes.
with the possibility that some classes
may be contained within others.
When this occurs. a member of a class
(with some exceptions) understands
not only its own methods. but also the
methods of its superclass (the class
that immediately contains it) and its
ancestor classes (any nth-genera
tion-removed superclass). (For more
details. see "The Smalltalk-·80 System:·
by members of the Xerox Learning
Research Group. August 1981 BYTE.
page 36.)
The object-oriented approach is too
involved for an environment that ma
nipulates numbers only, but it is very
useful in environments that include
different number types. windows.
graphics. icons. lists. control struc
tures. and other items. The object
metaphor can encompass all these
(and other) items; this simplifies the
language and. therefore. makes the
programmer's job easier. Also. by the
careful creation of classes and sub
classes. programmers can amplify
(continued)

4A

,

4B

.,

,. Fiie/Print

Figure 4: Component of a Toolkit/3 2-based application's behavior. Behavior may be
specified by the software framework (e.g .. changing the size of a window. figure 4a) or
the application (moving one box. figure 4b). In only the second case does the
programmer have to add code to the software framework to get the desired result; see
the text for details.
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their programming work by defining
useful methods that can be used
automatically by objects within a sub
class. In this and other ways. object
oriented languages help program
mers design and modify extremely
large projects. As Bruce Blumberg
puts it. "Object-oriented program
ming will be to the 1980s what struc
tured programming was to the 1970s:·
Object-oriented languages differ
from operator-operand languages in
two other important ways. First. the
definition of a given operator in an
operator-operand language is given in
the code that defines that operation
for all possible data types; to add a
new data type to such a language. the
programmer must add code to the
definition of the numerous operators
that wi ll deal with that data type and
add error-trapping code to all the
operators that won't. In an object
oriented language. all such code is

selecting it . then choosing the
"delete" operation. You can see that
the object-message orientation of an
object-oriented language cl osel y
parallels the subject-verb orientation
of the software itself; this strong
parallelism makes the software easier
to write and. later. to maintain .
Readers interested in learning more
about Smalltalk as an example of an
object-oriented language can refer to
the August 198 1 BYTE and to Small

located in one place-the definition of
the class-and operations that mem
bers of that class don't understand
return error messages automatically.
In addition. code that was previously
written. when compiled wit h the infor
mation defining that new class. wil l
run as is when it sends an old mes
sage (operator) to a new object (data
type).
A second advantage of the ob ject
oriented language is that it mirrors the
subject-verb orientation of some user
environments more closely than tradi
tional operator-operand languages.
Many software designers have found
that the subject-verb orientation (i.e..
selecting an item to be worked on.
then choosing the action that will be
performed on it) makes software
easier to understand. For example. in
Apple's Lisa Write. Microsoft's Word
and other word-processing programs.
you can delete a phrase of text by first

talk-BO: Tfie umguage and Its I mplemen
tation. by Adele Goldberg and David
Robson. Reading. MA: Addison-Wes
ley. 1983.
PASCAL+ CLASSES= CLASCAL

The presence of Apple's Larry Tesler
in BYTE's Smalltalk issue telegraphed
Apple's interest in the language (al
though we didn't know at the time
that it was being researched in rela
(continuedJ
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TOOLKIT/32
NAMING CONVENTIONS

T

o understand Toolkit/3 2. you first
have to understand several terms
that have specific definitions (refer to
the figure below). The window is the ob
ject through which you manipulate
data via your application program. This
is the same kind of window as is adver
tised in several desktop-metaphor en
vironments: its size can be changed. it
can be moved to any location on the
video screen. and it can be "behind"
or "in front of" other windows. Under
neath the application program. invisible
to you. is a data structure. and the pur
pose of the application program is to
give you one or more views of the data.
The actual data. which is not shown. is
a collection of four ordered pairs:
!1.10.5). (2.210). (3 . 13.8). (4. 25.1). The

top view shows the data as a spread
sheet. and the bottom shows it as a
graph. but neither is the actual data.
A window (and the application pro
gram it represents) can show more
than one view. To do this. the applica
tion program divides the window into
one or more panels. Each panel shows
part of its corresponding view and can
be scrolled independently from any
other panel to show any arbitrary
region of its view. In many cases. a
panel can be broken into panes. each
of which can be scrolled in one dimen
sion to show different regions of the
same view. (Below. note that the right
pane of the right panel has been
scrolled to show only the fourth bar in
the bar graph.)

10.S ~

1

21.0

2

3

13.8

4

25.l

Panes
within panel

-

· 1~~

-

the View

30

20

10

(another rep r esentation of l

the View

tion to the Lisa) . Apple implemented
Smalltalk for the Lisa but never re
leased it; "It's too slow." Tesler said.
"and its syntax is too different for
most people:· However. designers at
Apple did not lose their enthusiasm
for object-oriented languages. espe
cially after they had a taste of the
problems that came with the original
six Lisa application programs. which
were written as standard Pascal
programs.
The 'Ibolkit/32 team created Clascal.
a superset of Pascal that contains a
new data type: classes. By doing so.
they created what they thought con
tained most of the familiarity of Pascal
with most of the power of an object
oriented language. The class data
type is like the record data type in
Pascal. Just as a Pascal RECORD state
ment defines the record by the fields
it has. a Clascal SUBCLASS statement
defines a class by the fields and
methods it has. Similarly. just as a
record is an instance of the record
definition. an object is an instance (or
member) of a class. Clascal defines
one class. TObject. All other classes
are subclasses of 10bject. and all ob
jects have 10bject as an ancestor
class. Each object can respond to the
methods of its class and those of all
its ancestor classes; the only excep
tion to this is that if two of the object's
classes and superclasses have the
same method. the object uses the one
closest to it-this allows a subclass to
override the (perhaps inappropriate)
methods of one of its ancestor
classes.
The definition of a class consists of
stating the class's name. the class of
which it's a direct subclass. the new
fields not inherited from an ancestor
class. the functions and procedures
that constitute the class's methods.
the algorithms that implement those
methods. and (optionally) the code
that must be executed when the class
is created. A class inherits the
methods and fields of all ancestor
classes unless they are specifically re
defined within the class definition.
When an object of this class is
created. it is associated with a set of
!continued)
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something new each day. ''I'm work
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to get into several different kinds of
engineering. I use my electronic
engineering background to under
stand the other disciplines." And
Peter Santiago applies his com

puter background to quality assur
ance. "I look for self-gratification in
the JOb, and I get that at NUSC"
We seek graduating and expe
rienced electronic and computer
engineers with degrees from accre
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values for that class's fields; you can
think of a field as a private variable
each object gets upon its creation.
Listing I shows sample code from

the application that created the Lisa
Boxer application program described
earlier. This segment defines the
methods that the objects of the TBox

lable I: A partial list of tasks that are taken care of automatically by the Standard
Application within Apple's Too/box/3 2. Software frameworks present a prepackaged

solution to the complicated problem of creating an event-driven. window-based user
environment; as such. they decrease the programmer's work by one to two orders of
magnitude. thus allowing him or her to create a software application much faster and
with a smaller time commitment.
memory 1nanagement
file management
printing and other 110
communication with the desktop environment
communication with the clipboard (allows different applications to exchange data)
creation, deletion, activation, deactivation, and size and position change of windows
multiple panes within a panel
multiple panels (giving differing views of the data)
standard scrolling within a pane or panel
handling of all errors not dealt with by user code
passing of system events (e.g., mouse movement, keypresses) that the Standard
Application cannot handle to user code

View class understand-NEW. Box
With. and Draw- and the code (under
the heading CREATION) that executes
when the class is created. In this ex
ample of code. methods are capital
ized and fields are not. and an object
and its method are joined with a
period-for example. "s.Scan(box)"
sends the method Scan to the object
s with the object box as an argument
also. braces delineate comments that
are included only to explain the sur
rounding code.
INTERFACING
TO THE STANDARD

Now we can examine the Standard
Application in more detail. The Stan
dard Application is a collection of
classes that implement the generic
behavior of a standard Lisa applica
tion program-that is. all the actions
that. because of the previously dee
(continued)
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application
• adding code to modify or override
the Standard Application's generic
behavior

fined user interface. are the same
from program to program.1able I lists
some of the functions that are han
dled automatically by the Standard
Application. This means that pro
grammers who are modifying the
Standard Application must provide
only code that implements the be
havior specific to their applications
(this will be referred to later as non
generic behavior). This involves four
activities:

To add the nongeneric behavior of
the application. the program mer
needs to concentrate on the above
four activities alone. In practice. this
means adding new subclasses to the
object classes already defined within
the Standard Application.

• supplying the Standard Application
code with the view or views of the
data when requested (for a definition
of the word "view" in this context. see
the text box "Toolkit/32 Naming Con
ventions" on page 398)
• creating and maintaining the data
structures that the application re
quires
• defining and implementing the ac
tions that can be performed by the

The "driver" program (I hesitate to call
it a program because of its triviality)
for the Standard Application is five
lines long; it initializes some variables.
creates an object that belongs to a
class called "process:· and sends that
object the method "Run:· The actual
behavior of the application program
is determined by the definition of the
process class and other classes. In the

TOOLKIT/32 UNITS

1-0,-,,TL r / 1 c
l_t,Cl-1 L I It I_
I

I

I

IC

11

I

We're seeking experienced computer and
electrical engineering professionals to
create the consumer electronics products
of the future . You'll need a PhD, MS or BS
in Computer Science or Electrical
Engineering, or equivalent experience.
You'll work in a challenging research
environment on projects in graphics
hardware and software, interactive video
simulation, applications software
development, microprocessor-based
hardware/software design, and VLSI design
of graphics and audio processors. You 'll

RCll
~'i;D
Laboratories
B Y T E • DECEMBER 1984

,-,
c
I I 1-1 I I 1: IJ I
I_/ ,-, ITI f::

C11T1•QC
I '-' I U ' ' '

You can change tomorrow's home
entertainment and information systems. As
a vital member of RCA Lab's professional
team you will find opportunity, challenge
and reward.

402

following paragraphs. I will take a look
at the major units that make up the
Standard Application. (The units I
refer to here are like Pascal units; the
units below each contain related sub
class definitions.)
UObject: the UObject unit defines
the class 1Dbject. the universal ances
tor class of all Clascal objects. This
unit handles memory allocation for
objects (they are given memory when
they are created. and the memory is
reclaimed when they are deleted); it
also handles object copying and en
ables some optional debugging facil
ities.
UList: this unit implements dynamic
arrays. indexed. linked. and blocked
lists. and utilities that allow the pro
grammer to create. modify. and scan
these objects.
UDraw: this unit extends the Ouick
draw graphics routines (at the heart

use the latest development tools, including
powerful graphics and CAD/CAE systems,
and networked VAXES, Suns, and Apollos.
We offer highly competitive salaries,
comprehensive benefits and an ideal
Princeton location that combines a rural
setting with the nearby attractions of New
York City and Philadelphia. Your role in
creating the home of the future can begin
today by sending your resume to:
B. Palmer
RCA Laboratories
David Sarnoff Research Center
P.O. Box432
Department IW
Princeton, NJ 08540
Equal Opportunity Employer

One Of A Kind.
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of Lisa's graphics capabilities) to use
32-bit coordinates instead of Ouick
draw's 16-bit coordinates; this elimi
nates possible document-size prob
lems that could arise from using 16-bit
coordinates. UDraw is used for draw
ing in a view.
UABC: the "ABC stands for appli
cation-base classes. UABC contains
most of the classes that define the
standard behavior. Because of this.
programmers will spend most of their
time creating subclasses of UABC to
implement the application's non
generic behavior.
INSIDE

UABC

We will now take a brief look at which
classes within UABC are usually mod
ified and how those modifications
create the application program's non
generic behavior.
The methods of the TProcess class
are those methods (or actions) that

are specific to the application but are
called every time the application ex
ecutes. Every Toolkit/3 2 application
creates only one process object.
which implements the main program
loop of the application. An applica
tion almost always follows this loop:
get an event (e.g.. menu selection.
mouse movement. keypresses). pro
cess it by giving it to an object that
understands what to do with it. and
wait for the next event. The process
object also handles error and warn
ing messages and the procedure for
ending the application.
An application creates one object
from the ancestor class TDocManager
for each document icon or open win
dow that is associated with the ap
plication. This descendant object con
trols the interface to all disk files that
define the document. and it manages
the memory used by the document.
Objects descended from the TView

class define any views needed by the
application-one object for each view
the application uses. The view shows
the entire representation of the appli
cation's data. interpreted as the view
is defined to show it. A panel object
(described below) asks a view object
for the view. but it is the panel object's
responsibilit y to draw the part that is
to be visible (this is one of the things
the Standard Application code usual
ly does automatically). Obviously. one
of the programmer's main responsi
bilities is to create the code that im
plements the view.
Whenever the user selects an action
to be performed (usually by choosing
a selection from a pull-down menu).
the application creates an object that
is a descendant of the TCommand
class and gives it the message "Per
form." which causes the object to try
to execute itself. Most actions should
(continued)
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ligraphy and computer aided
learning.
A Chapman & Hall, New York book

c. 220 pp. September
#9108
$19.951paper
0-412-25080-2 #9107
$39.95/cloth

A Chapman & Hall, New York book A Chapman & Hall, New York book 0-412-25090-X

280 pp. October
0-412-00671-5 #9056
$19.95/paper
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280 pp. December
0-412-00711-8 #9004
$24.501cloth

Gary Phillips
Using the same format as the
Apple Macintosh Encyclope
dia, the IBM PC jr. Encyclope
dia incorporates the latest
additions and modifications to
the IBM PC jr. home computer,
including the new professional
keyboard that has been called
"a stroke of genius" by an
expert, a greatly enlarged
memory and the truly impres
sive list of peripherals that
bring junior close to the per
formance level of its more ex
pensive senior, IBM PC.
A Chapman & Hall, New York book

280 pp. January 1985
0-412-00681-2 #9055
$19.95 paper

IC;\

~

Dal

~

&Hall

.....
IN ASSOCIATION WITH Mt.1HU£ . INC.
733 Third Avenue. New York 10017
(212) 922-3550
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Your Gateway to Artificial Intelligence

IBM
Personal
Computer

GOIDEN
COMMON
USP

Gold Hill Computers brings the language of
Artificial Intelligence to Your Personal Computer.
You know you want to do more with
Artificial Intelligence. Two problems
have held you back: the expense of
the hardware and the scarcity of LISP
programmers. But no longe1: GOLDEN
COMMON LISP® makes it possible for
you to learn and use LISP on your per 
sonal computer. You will know the ex
citement of expert systems, intelligent
data access, and smart programs.
COMMON LISP is the new LISP stan
dard developed by researchers from
universities and corporations such as
CMU, MIT, Stanford, UC Berkeley,
Digital, LMI, Symbolics, and Texas
Instrumems. GOLDEN COMMON LISP is
the right LISP for you because it is
based on COMMON L1sP. Programs you
develop using GOLDEN COMMON LISP
on your personal computer will run
in the COMMON LISP environments of
larger, more expensive machines.
With GOLDEN COMMON LISP, every
programmer becomes a LISP pro
grammer. GOLDEN COMMON LISP comes
with the LISP Explorer,'" an interactive
instructional system developed by
Patrick H. Winston and San Marco
Associates. The San Marco LISP
Explorer guides you through the steps
of LISP programming and makes the
full range of LIS P's power accessible to
both novices and experienced pro
grammers. The new second edition of
the classic LISP textbook by Winston
and Horn is also included.
GOLDEN COMMON LISP comes com
plete with the intelligent GMACS

G

0

L

D

editor (based on EMACS), on-line
documentation of all LISP and GMACS
functions, a comprehensive user
manual, and program debugging
tools. In short, GOLDEN COMMON LISP
comes with everything you need to
program in LISP. Features of GOLDEN
COMMON LISP for advanced users
include co-routines for multitasking,
macros for code clarity, streams for
1/0, closures for object-centered
programming, and multiple-value
returning functions for efficiency.
GOWEN COMMON LISP-the intelligent
path to Artificial Intelligence.
GOLDEN COMMON LISP (GCLISP'")
requires an IBM PC, PC XT, or IBM PC
compatible running PC-DOS 2.0.
512K bytes of memory are recom
mended for program development.
A version of GCLISP for the DEC
Rainbow is also available. The
package includes:
• an intelligent GMACS editor
• program development tools
• the San Marco LISP Explorer
• the new 2nd edition of LtsPby
Winston and Horn
• the COMMON LISP Reference
Manual by Guy Steele
• on-line documentation of all
GCLISP and GMACS functions
• the GOLDEN COMMON LISP Users'
Guide and Reference Manual

H- - -

ORDER GCLISP TODAY using
the coupon below. Or call our
Customer Service Department at:

(617) 492-2071
!Gold Hill Computers Customer Service
163 Harvard Street
Cambridge, MA 02139

-

Bl0-841

-

I
I
I Name
I Organizati o n
I Address
I
I
f
Tod> y"S D:uc
I Pho ne
o[ computer
I 0TypeEnclosed
is a check to Gold Hill
Computers for GCL1sP.
I 0 Please
bill my 0 MasterCard 0 VISA card.
I
I
f
Expir•tio n D>tc
I Dird
I Signature
Q uamicy Descripci o n Unic Price Total Price
I
GOLDEN
COMMON $495.00
I
LISP
I
Subto tal
MA residents add 5% Sales Tax
I
Total Amount
purchasers should inquire about
I University
our educational discount. We pay shipping
all credit card and pre-paid orders
I on
within the United States.
I 0 Please send me more information
ii-

- --<
---<

~--~

L~outGCLc~ _ _ _ _ _ _

L

L

C

0

M

p

u

T

E

R

J

s

163 Harvard Street, Cambridge, Massachusetts 02139

GOLDEN COMMON LISP is a registered trademark of Gold Hill Computers. GCL1sP is a trademark of Gold Hill Computers. The L1sP Explorer is a trademark of San
Marco Associates. l1sPis copyrighted by Addison-Wesley Publishing Company, Inc. The COMMON LISP Reference Manual is copyrighted by Digital Equipment
Corporation. Rainbow is a trademark of Digital Equipment Corporation. IBM is a registered trademark of International Business Machines.
Circle 420 on inquiry card.

And we can prove it.
We put our 1200 bps modem to the critical
test. We stacked it up against Hayes, one of
the "smart" modems.

The Performance
Hundreds of phone calls were caret ully moni
tored, analyzed, and verified by telecommu
nications engineers. After exhaustive testing,
the results were conclusive: when line quality
was good, our modem was one and a half
times more accurate than Hayes. When line
quality was bad, however, our modem was
up to ten times more accurate. And when line
quality was really bad, their error rate shot up
to as much as 100 times ours! The errors
ranged from misspelled words to incorrect
numbers. The implications for modern busi
ness are understandably serious.

The Reliability
Then we went inside and did a component
count. The final score: Hayes 252, us 155.
This can be viewed two ways: Either Hayes
has a 60% better chance of developing part
failure, or our modem has a 60% better
chance of delivering higher reliability.
Eliminating operator risk is as important to
us as eliminating errors. With our modem
there's virtually no risk of electrical damage
because there are no internal switches to
deal with. General DataComm modems auto
matically select all call parameters.

The Company
The General DataComm intelligent modem is
the newest product of a company that has
been designing data communication systems
for 15 years. A company whose customer list
is a "Who's Who" of international business.
Most of the Bell operating companies, and
other telephone companies in the U.S. and
Canada. Major banks. Brokerage firms. And
many of the Fortune "500."
We build multiplexers, modems, local area
and digital network products, and the most
complete networking systems on the market.
Now we're applying the technology that won
the respect of big business and Bell to the
personal computer market. With a line of 300
and 1200 bps modems and our own com
munications software.
The General DataComm modem. We put it
to the critical test. Now it's ready for the ulti
mate test. Yours. To find the dealer nearest
you, contact the Personal Computer Products
Dept., (203) 574-1118. General DataComm,
Middlebury, CT 06762-1299.
Circle 162 on inquiry card.

[ ~ I general c!ataComm
The best connections in the business.
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SOFTWARE FRAMEWORKS

Fill your IBM XT or Portable's half-size expansion slot
with the only 1200 baud internal modem designed for it:
The Ven-Tel Half Card:" Under $500 from MTI.
The Half Card™ includes the most popular communications software,
Crosstalk XVI from Microstuf.
This same modem also works in the IBM PC, the Compaq, and the
Panasonic Senior Partner.
MTI is an authorized distributor for Ven-Tel. And we honor Visa and
MasterCard. Whether you buy, lease or rent, MTI is the one source
for all the computer and data communications equipment, applica
tions expertise and service you'll ever need. At great prices. Call us.

GD

A DUCOMMUN SUBSIDIARY

Computer & Data Communications Equipment
Sales I Leasing I Service I Systems Integration
DEC, Intel, Texas Instruments, Hewlett-Packard, Dataproducts, Diablo,
LearSiegler,Esprit, C.Itoh, Racal-Vadic, MICOM, Ven-Tel, Develcon, PC[,
U.S.Design, Digital Eng ., Cipher, MicroPro, Microsoft, Polygon & Select.

New York:

New Jersey:

Ohio:

California:

516/621-6200
718/767-0677,
518/449-5959

201/227-5552

216/464-6688
513/891-7050

Outside N.Y.:

Pennsylvania:
412/931-9351

818/883-7633
800/645-6530

New Release
One user told us that. compared to other 8-bit C Compilers,
Eco-C's "floating point screams". True. But. Release 3.0 has a
number of improvements in other areas, too:
New optimizers with speed improvements of up to 50
percent over earlier releases!
New Compiler-time switches for greater flexibility.
A standard library with 120 pre-written functions.
Expanded error checking with over 100 possible error
messages in English including multiple, non-fatal errors.
Improved, easy-to-read user's ma•1ual.
The Eco-C Compiler supports all data types (except bit-fields) and
comes with MACRO 80 and the C Programming Gulde for $250.00. An
optional. high-speed assembler and linker is available for an additional
$75.00. Eco-C requires a ZBO CPU.CP/Mand 56K of free memory. To order.
call

6413 N. College Ave. • lndlanapolls, IN 46220
(317) 255-6476

Eco-C (Ecosoft). CP/M (Digital Research). ZBO (Zilog). MACRO 80 (Microsoft)

TWindow, TPanel,
and TPane are
classes that define the
behavior of windows,
panels, and panes.
be implemented so that they first
change the view but not the underly
ing data: this allows the "Undo"
message to work in most cases. If
"Undo" is not the next message sent.
the program automatically executes a
method called " Commit:' which
makes the changes already shown in
the view to the data itself. Each panel
of the application has an object
descended from the TSelection class;
this selection object can handle
messages and manipulate whatever
objects. if any: are associated with that
panel. When a command object ex
ecutes itself. it gives itself to the selec
tion object associated with the active
panel.
TWindow. TPanel. and TPane are
classes that define the behavior of
windows. panels. and panes. Their
behavior. already defined by the Stan
dard Application. does not usually
need to be changed by the program
mer; each panel will ask a view object
for the view and will display the ap
propriate part as part of its generic
behavior.
COMMENTARY

The software framework approach is
an extremely useful one for program
mers who want to develop sophisti·
cated applications but who don't have
the resources (or patience) to write
the extremely complicated code that
will bring it up in an interactive user
environment. The Apple Lisa group
has developed the Toolkit/ 32 system
described in this article. The Microsoft
"window·: device under MS-DOS 2.0
works si milarl y for MS-DOS-based
software. (According to Scott
McGregor of Microsoft. his company
has developed a "Microsoft Windows
Toolkit" for software developers that
!continued)
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COMPARE
OUR
SERVICE & PRICE!

COMPUTER HUT™
SPECIAL
OF THE
MONTH
IBM-PC, XT & AT
CALL FOR
PRICE

8

I

-

MODEMS

(!)Hayes·

"'

CALL .

Smartmodem 1200
Smartmodem 1200B

0

$489
$419

BIZCOMP

$359
$359
CALL

PC lntellimodem
PC lntellimodem-ST

NOVATION, ANCHOR

I

DISK DRIVES
landon TM100-2 OS/DD

$185
$159
$169

MATSUSHITA JA 551

TEAG

FD-55B Slimline

PRINTERS

EPSON
FXBO . . . . . CALL
RXBO ..... CALL
HR-15 Par . . $399
HR-25 . ... . $649

llE MAYNARD ELECTRONICS

DX-15 Par .. $399

Floppy Disk Controller
FOG w/Par. Port or Ser Port
SANDSTAR SERIES

PROWRITER
STARWRITER F-10P

$129
$1791189

CALL

QLIADRA.M
Quad board expand to 384K . . . . CALL
Quadcolor I & II ..... . .. ..... CALL

ASf RESEARCH
MegaPlus II 4-Funct 64K + s/w $269
6-Pack 5-Funct 64K + s/w
$269
110 Plus ....... .. . ... . . .. ... $129
MonoGraphPlus . . . . . . . . . . . . . CALL

. . . . ... . . ...... CALL

MONITORS

AMDEK
Video 300G ... $135
Video 310A

/

Ser . . .. . .. $399

CALL
95
$l0

15X . ..... . $389
Delta ..... CALL

84P ...... CALL
92P ...... BEST
93P .... PRICES

84S ...... CALL
92S ...... BEST
93S .... PRICES

3510 . . . .. $1375
3530 . .... $1375
3550 . .... $1495

7730 . . ... $1895
2030 ...... $749
2 5
$ 795

NEC

P1351 . ... $1399

300A ... $145
$179

HX12 Hi Res RGB monitor ... .. BEST
MAX-12 Hi Res Mono.
PRICES
SR-12 Super Hi Res RGB

Ser . . ..... $399
HR-35 . . .. CALL

OIQDATA

Baby Blue .......... . ... . ... $359
Baby Blue II 64K . ............ $469

o o· · · · · ·

P1340 ..... $839

DAISYWRITER
2000 w/48K Buffer . . .. ... . . . . . $995

~

~

~

S>
~

SOFTWARE
Volkswriter Delux
$169
$119
R.Base 4000$279 Clout
Extended Rep. Writer
$99
PFS: File
$89 PFS: Graph$89
PFS: Write
$89 PFS: Proof $69
PFS: Report $79
Multimate
$289
WordPerfect $269

MICROSOFT
Word
Project
LOTUS . ...
d:Base Ill

$239
with mouse $299
$159 Chart
$159
....... ...... .... CALL

CALL

Framework CALL

STAR - Acct. Partner . .. . . . . . CALL
WordStar Pro. Pak
CALL
Harvard Proj Mgr
Electric Desk

$269
$229

DATAPRODUCTS . ............ CALL

TECMAR

CANADIAN
COMPUTER HUT

$489

HERCULES
Hi Res Mono Graphics
Color Graphics w/Par Port

I

CALL

PGS

FX100 . . .. . CALL
LQ1500 ... CALL

~@If'·< MICRON/CS

TOSHIBA

Graphics Master

comPAa®

C-ITOH

Gemini 10X. $269
Radix . .... CALL

CALL

SANYO

DYNAX

MICROLOG

GRAPHICS BOARDS

flt

brother

SHUGART SA-455 half-high
CALL
MAYNARD WS1/WS2/WS3 .. ... CALL
SYSGEN - Hard disk & Tape
CALL

STB..

COMPUTERS

AUTHORIZED DEALER

$335
CALL

MICROCONTEXT INC.

~ProOUCTS

5253 Ave Du Pare
Montreal Que H2V4P2.

COLORPLUS 640x200,
16-Color w/Par Port + s/w . .. . . $389

(514) 279-5114

PARADISE
CALL
EVEREX Graphics Edge .... . .. $395

Modular Graphics

ANY PRODUCT NOT
LISTED? CALL

Published Prices are for U.S.A. Only
Please call for Canadian Prices

EAST COAST

MID-WEST

COMPUTER HUT

COMPUTER HUT1Nc.

OF NEW ENGLAND INC.

524 S. .Hunter
Wichita, Kansas 67207

101 Elm St. Nashua, NH 03060

(&03) 889-0&&&
For Ord,ers Only -

(800) 525 5012

(31&) 681-2111
For Orders Only -

(800) 572 3333

All products usually in stock for immediate shipment and carry full manufacturers' warranty. Price subject to change - this ad prepared two months n advance. You
get the lowest price. We honor personal checks - allow 10 days to clear. COD up to $300 add 2%. Visa. MasterCard add 2%. For shipping & insurance add 2% or
$5.00 min . for small items and $10 min for monitors, printers, etc. We accept company checks and P.0.'s from Fortune 1000 Companies.
IBM is a trademark of IBM Corp.

Return ai;thorization and order status call information line

Circle 78 on inquiry card.
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is "identical in concept to Toolkit/32";
however. details of this were not avail
able when this was written.)
Clascal shows great promise for ex
tending programmer productivity
when used in large projects. One
question comes to mind. though: Is
the software it creates fast enough?
Bruce Blumberg of Apple Computer
said that Clascal is "about I 0 times
faster than Smalltalk and only 10 per
cent slower than Pascal:· Given that
the original Lisa applications were
written in Pascal and that the recent
ly released enhanced packages added
some machine-language code to
speed them up. the above statement
is of little comfort. We'd all better wait
until the first Toolkit/32-based applicac
tion programs can be examined
before forming a final opinion on
Clascal.
I must add to this enthusiastic de
scription of Toolkit/3 2 the fact that.

although it saves the programmer tre
. mendous amounts of time. the Clas
cal class orientation does take some
getting used to. Although a novice
Clascal programmer takes about a
month. according to Apple. to begin
to understand Clascal well enough to
take advantage of it. it still saves time
in the long run to develop Toolkit/32c
based application programs.
To conclude. I must make two sets
of observations. First. the software
framework orientation represents a
subtle but important change in how
we look at developing an application
program-in changing the program
mer's task from writing a program to
writing subroutines. it clearly
delineates the program's generic be
havior from the nongeneric and al
lows the programmer to concentrate
on the latter. Second. Toolkit/3 2 im
plements the software framework in
an interesting and powerful way. Clase

cal encourages the programmer to
factor out common characteristics.
which are embodied in high-level
classes from which much code is de
rived. Apple has already done this
with the Toolkit/3 2·s Standard Appli
cation code. thus allowing the pro
grammer to write code that inherits
a lot of structure and power from the
previously defined ancestor classes.
In any case. software frameworks may
be one answer to the problem of
creating sophisticated programs
quickly and inexpensively. •

!Editor's note: As this article was going to
press. wrry Tesler of Apple told us that the
Toolkit/3 2 product was being made available
to any Lisa owner [for details. write to the
Software Resource Center. Mail Stop 2-P.
Apple Computer. 20 52 5 Mariani Ave..
Cupertino. CA 95014). In addition. Apple
is considering creating a similar product for
use by Macintosh software developers.I

s
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FX-80
WORDSTAR
SUPERSCRIPTS
BY MICHAEL

SCIENTIFIC ARTICLES and other
documents often require the use of
superscripts or subscripts. The
popular WordStar program. when
used with the Epson FXc80 dot-matrix
printer. ordinarily cannot use the
superscript and subscript print modes
(see reference I). though it is possible
to patch WordStar to generate these
modes in the PC-DOS operating sys
tem (see reference 2).
There is. however. a simple method
to produce superscript and subscript
printing on the FX-80 without patch
ing the WordStar program. Further. in
this method. the WordStar commands
work in standard fashion. and the
printed characters are displaced up
ward or downward as they would be
with a daisy-wheel or thimble printer.
Under ordinary circumstances of
printing with the FX-80. the WordStar
commands - T (for superscript) or - V
(for subscript) do not function prop-

Michael H. Goldbaum. M .D. (2 2 5 Dickin
son St.. H898. San Diego. CA 92103). is
associate professor of ophthalmology at the
University of California and Veterans Ad
ministration Medical Center.

H.

GOLDBAUM

erly. That is. if the line containing the
toggles is "boxed in" with other lines
immediately above and below (as in
a single-spaced block of text). the
superscripting and subscripting will
not occur. On the other hand. if there
is no line above or below the line con
taining these commands. superscripts

are displaced upward a full line. and
subscripts are displaced downward a
full line. Neither of these modes of
behavior is particularly satisfactory.
But you can use the characteristics of
the latter to trick the Epson printer in
to producing single-spaced text while
(continued)

Table I: WordStar dot-command alterations. The left margin COL). right
margin (-OR). and page offset (PO) need not change.
Dot Command

Default Setting

New Setting

.PL
.MT

Paper length
.Margin at top

66 lines
3 lines

.MB
.FM

Margin at bottom
Footing margin

198 (66 x 3)
O (printing starts 1
inch below top)
33 ((8+3)x3)
6 (2x3).

8 lines
2 lines

Table 2: If you use headings. you should make room for the heading line by

altering the dot command as shown below.
Dot Command
.PL
.MT
.MB
.HM
.FM

Default Setting

66 lines
Paper length
3 lines
Margin at top
Margin at bottom
8 lines
2 lines
Heading margin
2 lines
Footing margin

New Setting
198
6
27
6
6

((3-1)x3)
((8 + 1) x 3)
(2x3)
(2x3).
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TOl.GH WCAL NE1WlRK PROBLEM=

APPLICATION NOTE

SIMPLE NETWORK SOLUTION= NetCommander

it perceives the text as being triple
spaced. The superscript and subscript
commands will displace the enclosed
characters one-third line space up or
down. respectively. You accomplish
this by setting the WordStar program
to triple space and setting the Epson
printer to one-third line space.

"How can our department get our six computers and three
printers to work together efficiently? We also want to
be able to access outside data services and our
future company LAN."

NetCommander is a smart, small Local
Area Network manager. It lets you link
from four to 40 computers and peripherals 
in any mix oC models and makes. A 50K buffer
(expandable to 250K) makes sure that productivity
is high - keepin g fewer printers humming - while
computer and PC users do their thing , without waiting
for a printer, modem, or shared disk. Those devices can be
specified with names defined by users - and allocated on the
basis of availability and capability. And N etCommander handles
multiple protocols and different baud rates simultaneously 
without modifications to hardware or software. It will also tie into your
company's LAN. The latest in a family of products in use since 1979
NetCommander is a smart, small, efficient network manager.

For more information, call or write:

NetCommander
Digita l Prolllucts Inc.• The Simple Network Solution Company
600 Pleasant Street• Wat ertown , MA • 02172
(617) 924-1680 •Outside 1'vlass., call 1-800-243-2333
And check out our 30-day trial e11a luation .

WALTZ LISP.
The one and only adult Lisp system for CPIM

users.

Wdtz Lisp is a very powerful and complete implementa 
tion of the Lisp programming language. It includes
features previously available only in large Lisp systems. In
fact, Waltz is substantially compatible with Franz (the Lisp
running under Unix), and is similar to MacLisp . Waltz is
perfect far Art ific ial Intelligence programming. It is also
mast suitable far general applications.
Much toster than other microcompu ter Lisps. • Long integers {up to 611 digits). Selectable rad ix •True dynam ic
character str ings. Full str ing operations including fast matching/extract ion. • Flexibly im plemen ted random fi le access.
• Bina ry files . • Standard CP/M devices. • Access to disk directories. • Functions of type lambda (expr). nlombdo
1

jfexpr). le xpr. macro. • Splicing and non -splicing character macros. • User control over all ospecls of the interpreter.
Built.in pretlyprinting and formatting facilities. • Complete set of error handling and debugging functions including
user programmable processing of undefined function references. • Virtual funct ion definitions. • Optiona l automatic
loading of inil ial izali o n file . •Powerful CP/M command line parsing . • Fast sorting/merging using user defined
comparison predic ates. • Full su it e of mopping funct ion s, iterotors, etc. • Assembly language interf ace. •Over 250
functions in total. •The best documen ta tion eve r produced for o micro Lisp (300+ full size pages, hundreds of
illustrative examples).

WORDSTAR SETTINGS

For ease of entry and editing. you can
type in your text in the normal format.
When you 've completed the docu
ment. set the line spacing at - OS3
and reformat each paragraph with the
command - B. You will need to add
two line spaces C N) between para
graphs to maintain triple space be
tween paragraphs. Also. the default
settings of the dot commands for
paper length and margins will not pro
duce the proper page format. so you
must place dot commands at the be
ginning of the document to triple the
default values and to compensate for
the Epson FX-80 starting one inch
from the top of the page (table I).
EPSON

FX.-80

SETTINGS

The line spacing for the FX-80 is set
by means of an ESC A sequence in
BASIC and is expressed in multiples
of V72 inch. The default line spacing is
6 lines per inch. Each line is thus Vt,
inch. to an actual setting of 1 ~2. We
want the new line spacing to be X the
normal. or 18 lines per inch. for a new
setting of 'Y72. So. prior to printing.
reset the spacing with the following
BAS! C sequence (ESC A line space
setting for "/12 where n =4 ):

•

Waltz Lisp requires CP/M 2.2, Z80 and 48K RAM (mare recommended) . All common 5"
and 8" disk formats available.

n
~
l'RO~QOE

(TM)

----'NTFRNATlnNAI _

15930 SW Colony Pl.
'ortland, OR 97224
Unix· Bell Laboratories.
:PJM· Digi1al Research Corp .

412

BYTE • DECEMBER 1984

~,~'~"~~i~G;'.) 1~·

4

$1 69 *

*Manual only: $30 (refundable w ith order) . All
foreign orders: add $5 far surface mail, $20 for
airmail. COD add $3. Apple CP/M and hard sector
formats add $15.

1-800-LIP-4000

Call free
Dept. #12
In Oregan and outside USA call l -503-684-3000

Circle 400 on inquiry card.

10 LPRINT CHR$(27) ;'/\";CHR$(4);
This combination of triple-spaced text
formatting and 18-lines-per-inch print
I
ing produces output of 6 lines per
inch (single space) with superscript
and subscript appropriately dis
placed. •
REFERENCES
l. Stevenson. Charles. "Does Your Printer
Work with WordStarr BYTE. September
1983. page 411.
2. Wallace. Neil G. " Full Use of the Epson
MX-80 Under WordStar:· BYTE. May 198 3.
page 203 .

QUARK ANNOUNCES
to store more than sixty-five floppies.

for the Apple Ile, Apple Ile,
Apple III and Macintosh.
Quark's new QC I0 hard disk lets you store the contents
of more than sixty-five floppies. Even if you're using an
Apple Ile. Which means you can have the equivalent of
nearly five thousand pages of information ready for instant
retrieval.

programs on QCIO.** And switch between applications
with a simple keystroke sequence. So you won't have to
change floppies when you need to change programs.
Best of all, QCIO has a suggested retail price of only
$1,995. So ask for a demonstration today. Just call toll-free,
I (800) 543-7711, for the name of the Quark dealer
nearest you.

You'll have room for dozens of programs. From com
plex accounting software to sales analysis tools. With space
left over for your answer to War and Peace.
And because there's a distinction between those wtw
need to know and those who want to know, QC I0 lets you
create password-protected "volumes" of any si?-eyou choose .
So you can segment your data to suit your
icular needs,
and protect sensitive information.

A Quark Company
GC lQ is a trademark of Quark Peripherals. Inc. Quark and Catalyst are
trademarks of Quark Incorporated. Apple. Pro DOS and Duodisk are
reg· tered trademarks of Apple Computer. Inc. Macintosh is a trademark
licensed to Apple Computer by Mcintosh Laboratories, Inc.

Plus, if you have an Apple lie or Macintosh-or a
I28K Apple Ile with Appl ' uodisk dual disk drive
QC 10 requires no ace ories.* The drive simply plugs into
the disk drive por wo special switches let you set your
QC I0 for wh
er computer you use.

Y.

*U you do not have a Duodisk. or use an Apple Ill. a special cable is
vailable. See yourdealerfordetails.

ttCI when you add Quark's Catalystrn program selector.
can automatically load even copy-protected ProOOS

1

I

-*Catalyst works on the Apple lie. lie and Apple Ill . It is not compatible
with Macintosh.
Photography by Barbara Kasten

Circle 3 21 on inquiry card.

Electronic Office Systems Division
1700 Chantilly Drive, N.E.
Atlanta, GA 3032

County_ __ _ _ _ _ Phone _ _ ______
Cit}'- - - - - - - -·State _ __ Zip _ _ __

mHARRJs

B·O·O·K·S R·E·C·E·I-V·E·D

ADVANCED DBASE II USER'S
GUIDE. Adam B. Green.
Englewood Cliffs. NJ: Prentice
Hall. 1984: 2 60 pages. 2 I. 5 by
27.8 cm. softcover. ISBN 0-13
011271-2. S29.

BEGINNING MICRO-PROLDG. 2nd
revised ed .. Richard Ennals.
New York: Harper & Row. !984;
208 pages. 18.5 by 23.5 cm.
softcover. ISBN 0-06-669000-5.
Sl5.95.

'THE Al BUSINESS, Patrick H.
Winston and Karen A. Prender
gast. eds. Cambridge. MA: The
MIT Press. 1984; 336 pages.
I 5.8 by 2 3. 5 cm. hardcover.
ISBN 0-262-23117-4. Sl5.95 . .

'fi-IE BEST OF COMMODORE 64
SOFTWARE. Thomas Blackadar.
Berkeley. CA: Sybex. 1984; 192
pages. 15 by 22.8 cm. softcover.
ISBN 0-89588-194-2. Sl2.95.

'Ji.IE APPLE lie BOOK. Bill
O'Brien. New York: Bantam
Books. 1984; 288 pages. 15.3 by
22 .8 cm. softcover. ISBN 0-5 53
34149-9. Sl2 .95.
APPLE lie USER GUIDE. Gary
Phillips and Donald Scellato.
Bowie. MD: Brady Communica
tions Co.. 1984; 384 pages. 17.8
by 23.5 cm. softcover. ISBN 0
89303-307-3. Sl4.95.
APPROACHES TO PROTOTYPING, R.
Budde. K. Kuhlenkamp. L.
Mathiassen. and H. Zlillighoven.
eds. New York: Springer-Verlag.
1984; 470 pages. 16.8 by 24.3
cm. softcover. ISBN 0-387
13490-5. S23.
Tl-IE ART OF COMPUTER CONVER
SATION. Brian R. Gaines and
Mildred L. G. Shaw. Englewood
Cliffs. NJ: Prentice-Hall. 1984:
224 pages. 17.5 by 23.3 cm.
softcover. ISBN 0-13-04 733 2-4.
Sl6.95.
BABBAGE'S CAL-CULATING
ENGINES. Volume 2 in the
Charles Babbage Institute
Reprint Series for the History of
Computing. Henry Prevost Bab
bage. Los Angeles and San
Francisco. CA: 'lbma·sh Pub
lishers. 1982: 402 pages. 22.3
by 28.5 cm. hardcover. ISBN 0
938228-04-8. S45 .
BASIC PROGRAMMING FOR THE
VAX AND PDP- I I. George Diehr.
'Jerry Barron. and Thomas
Munro. New York: John Wiley &
Sons. !984; 494 pages. 21.3 by
27.8 cm. softcover. ISBN 0-471
86817-5. l 9. 95.

s
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THE BEST OF CP/M SOFTWARE.
John D. Halamka. Berkeley. CA:
Sybex. 1984; 272 pages. !7.5 by
22.8 cm. softcover. ISBN 0
89588-100-4. 14 .95.

s

'THE BEST OF IBM PC SOFTWARE,
Stanley R. Trost. Berkeley. CA:
Sybex. 1984; 382 pages. 17.8 by
22.8 cm. softcover. ISBN 0
89588-104- 7. 16. 95.

s

BETTER RESUMES FOR COMPUTER
PERSONNEL. Adele Lewis and
Berl Hartman. Woodbury. NY:
Barron's. 1984; 224 pages. 19.8
by 27.8 cm. softcover. ISBN 0
8120-2860-0. S6.95.
BRAIN TICKLERS, Apple II/Ile ed..
Mark A. Spikell and Stephen L.
Snover. Englewood Cliffs. NJ:
Prentice-Hall. l 983: 192 pages.
17.3 by 23.3 cm. 3-ring binder.
ISBN 0-13-081026-6. S39.95.
(Includes Mathematical Problem
Solving with the Microcomputer and
floppy disk for both books.I
BUSINESS GRAPHICS FOR THE
IBM PC. Nelson Ford. Berkeley.
CA: Sybex. !984; 288 pages.
17.8 by 22 .8 cm. softcover.
ISBN 0-89588-124-1. SI8.95.
'THE COMING COMPUTER IN
DUSTRY SHAKEOUT. Stephen T.
McClellan. New York: John Wiley
& Sons. 1984; 368 pages. l 6.8
by 24.3 cm. hardcover. ISBN 0
471-88063-9. S!9.95.

'fi-IE COMMODORE 64 MUSIC
MASTER. James Vogel and Nevin
B. Scrimshaw. Cambridge. MA:
Birkhauser Boston. 1983; 144
pages. l 5.3 by 23.5 cm. soft
cover. ISBN 0-8 l 76-3179-8.
S29 .95. (Includes cassette.)
COMPAQ USER'S HANDBOOK. Staff
of Weber Systems Inc. Cleve
land. OH: Weber Systems. 1984;
352 pages. 15 by 22.8 cm. soft
cover. ISBN 0-938862-11-1.
Sl5.95.
'Tl-IE COMPLEAT APPLE CP/M.
Steven Frankel. Reston. VA:
Reston Publishing. I 984; 2 56
pages. l 7.3 by 2 3.3 cm. soft
cover. ISBN 0-8359-0800-3.
SI 5.95.
'Il-JE COMPLETE SOFTWARE MAR
KETPLACE. Roger Hoffman. New
York: Warner Books. 1984; 256
pages. 20.5 by 23.3 cm. soft
cover. ISBN 0-446-38024-5.
Sl7.95.
'fi-IE COMPUTER DATA AND DATA
BASE SOURCE BOOK. Matthew
Lesko_ New York: Avon Books.
1984: 944 pages. 15 by 22.5
cm. softcover. ISBN 0-380
86942-X. S14. 95.
COMPUTER OLYMPICS. Stephen
Manes and Paul Somerson. New
York: Scholastic. 1984; 174
pages. 20.3 by 27.8 cm. soft
cover. ISBN 0-590-33176-0.
S4.95.
COMPUTER OPTIMIZATION TECH
NIQUES. revised ed.. William C
Conley. Princeton. NJ:Petrocelli
Books. 1984: 256 pages. !6.3 by
24 cm. hardcover. ISBN 0
89433-213-9. S29.95.
COMPUTERS-NEW OPPORTUNITIES
FOR THE DISABLED. Harold
Remmes. New York: Pilot Books.
1984: 32 pages. 14 by 21.5 cm.

........................................................... .

THIS IS A LISf of books recently received at BYTE Publications. The list is not meant
to be exhaustive. its purpose is to acquaint BYTE readers with recently published titles in
computer science and related fields. We regret that we cannot review or comment on all the
books we receive: instead. this list is meant to be a monthly acknowledgment of these books

and the publishers who sent them.

softcover. ISBN 0-87576-114-3.
S3.50.
COORDINATED COMPUTING,
Robert E. Filman and Daniel P.
Friedman. New York: McGraw
Hill. 1984: 276 pages. !7 by 24
cm. hardcover. ISBN 0-07
022439-0. S32.95.
CREATIVE BUSINESS APPLICA
TIONS WITH DBASE II. Nelson T.
Dinerstein. Glenview. IL: Scott.
Foresman and Co.. !984; l 58
pages. l 9 by 23. 5 cm. softcover.
ISBN 0-673-15957-4. Si 5.95.
A CRITlc'S GUIDE TO SOFTWARE
FOR IBM PC AND PC-COMPATIBLE
COMPUTERS. 1984 Update.
Phillip I. Good. Radnor. PA:
Chilton Book Co.. 1984: 310
pages. ! 8.3 by 22.8 cm. soft
cover. ISBN 0-8019-7538-7.
Sl4 .95.
DIGITAL SIGNAL PROCESSING
SOFTWARE. L. Robert Morris.
Ottawa. Canada: Digital Signal
Processing Software Inc .. l 984;
500 pages. 22 by 28 cm. spiral
bound. ISBN 0-9691375-0-8.
S249. (Includes floppy disk.)
EASY PROGRAMMING WITH THE
Tl-99/4A. Richard Guenette and
James Vogel. Cambridge. MA:
Softext. l 984; 208 pages. 16 by
23.3 cm. softcover. ISBN 0-8176
3175-5. S24.95 . (Includes
cassette.)
EASYWRITER II SYSTEM MADE
EASY-ER. Leo f. Scanlon.
Englewood Cliffs. NJ: Prentice
Hall. !984: !44 pages. !8.3 by
2 4 cm. hardcover. ISBN 0-1 3
223587-0. Sl2.95.
FEEDBACK SHIFT REGISTERS.
Christian Ronse. Lecture Notes
in Computer Science #169. New
York: Springer-Verlag. 1984; 146
pages. 16.5 by 24.3 cm. soft
cover. ISBN 0-387-13330-5. S9.
FIRE IN THE VALLEY: THE MAKING
OF THE PERSONAL COMPUTER.
Paul Freiberger and Michael
Swaine. Berkeley, CA: Osborne/
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The dot matrix printer with superb quality cor~espondence plus high-speed graphics. For under $800.
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Besides all the super high-speed graphics you expect, what else can you do with the Smith-Corona
dual-interface D-200 dot matrix printer? You can print at a speed of 120 CPS (that's dash), with 80 characters
per line. And you can write with quality. You can even use computer paper or letterhead with a removable
tractor feed, which comes as standard equipment.
You can italicize to make a point. Emphasize to point out a good idea. Emphasize and italicize to
make a point about a good idea. Enlarge if it's a big idea. Then subscript or superscript to make it all add up.
It's easy to see why so many people think a Smith-Corona printer is
SMITl-I
the one and only dot.
:.I.
IE CORON~

:1llllHIE
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WOW!
IBM PC w/DRIVE
$1399.95
OKIDATA92
$344.00

BOOKS RECEIVED

SYMPHONY
$364.95
dBASE
$259.95

" PRINTER SPECIALS'
0kidata92
Okid ata9 3
Okidata 82

344
559
296

Okida la 83
Eps on Rxao FT
Epson RXBO
Epson RX 100

524
284
23 7
395

Ep son FXBO

409

Ep son FX 100
Eps on LQ1500
Toshiba 1351

594
1099
122 9

De11a 10
Delta 15

334
464

IBM
PC W1Dri ve
1399
PC XT
3299
Portable
2C39
Tandon Drive
169
Monito r Card
139
Color Card
169
IBM Monitor (GAN)
244
He rc ules Graphic

Master

329

Ko ala Pad

74

Tecmar Captain 64K 279
AST Si x Pack

239

Tall grass 20 Meg
Ouad Board

3085
224

Ge mini1 0X
Ge min i t5X
Rad ix 15
Radix 10

237

Mannes man 160 l

5 72

344
575
4 96

Ju ki6100

37 8

P anasonic K XP 109 1 259
Panasonic KXP 1090 204

Powertype
Oaisywri ter
Brother H A15
Brother HR25
Br other HR35
Keyboard

299
778
345
579
794
129
Aileman Blue +
305
Di ablo 620 API
699
Mannesman Spirit 80 237

800-441-1144
MONITORS
Amdek 300G reen
Am dek 300Amber
3 10 Amber
Color 300
Color 500

Col or 600
Color 700
Co lor7 10
BMC Green

zenith Green
Taxa n 210

114
124
134
229
324
379
489
529
89

74
209

18 9
209
208
17 9
219
69
89

2E w /Di sk Drive
Maci ntosh

Apple 2C
lmage wr iler
CPM 2.2 Card
RGB Card
Addi. Drives
Koala Pad

334
329
849
334
1334
669
367
324

ATARI
169
169
210
79

800 XL
1027 Printer
10 50 Drive
Koala Pad
Indus. Drive

call

SA NYO
654
659
859
969
99
139
524

5505 .S.
550 D.S.

5555. S.
555 D.S.
C RT30

CAT36
CRT 70

AP PLE
CO M MODORE

Commodore 64
154 1 01.l Drive
1702 Monitor
MP S80 1 Prin ter
1526 Prin ter
Koala Pad
1650 Modem

Silver Re~d EXP 550
Silve r Reed EXP 500
Si lve r Reed EXP 770
Pro wriler 8510
Nee 3550
Nee 2050
Teletex 10 14
Olympia RO

859
172 4
918
486
109
124
lrom $99
74

MODE M S

Hayes 1200
Hayes 1200 8
Hayes300

444
389
194
214
374
95

Micromodem 2E

Access 123
Novation J-cat

HARMONY VIDEO & COMPUTERS
2357CONEYISLANDAVE., BROOKLYN, NY 11223
TO ORDER CALL TOLL FREE
800·VIDE084 OR 718·627-1000 OR 800·441·1144

McGraw-Hill. 1984: 288 pages.
18.5 by 23.5 cm. softcover.
ISBN 0-88134-121-5. $9.95.
GENERATING LANGUAGE-BASED
ENVIRONMENTS. Thomas w.
Reps. Cambridge. MA: The MIT
Press. 1984: I 52 pages. 18.3 by
23 .5 cm. hardcover. ISBN 0-262
18115-0. $27.50.
GETTING ON-LINE. M. David
Stone. Englewood Cliffs. NJ:
Prentice-Hall. 1984: 320 pages.
I 7.3 by 2 3.3 cm. softcover.
ISBN 0-13·354408· 7. $14 .95 .
GETTING STARTED WITH THE IBM
PC AND XT. David Arnold and
the editors of PC World. New
York : Simon & Schuster. 1984;
204 pages. 19 by 23 .5 cm. soft
cover. ISBN 0-671-49277-2.
$14 .95.
GRAPHICS FOR THE COMMODORE
64 COMPUTER. Jeff Knapp.
Englewood Cliffs. NJ: Prentice
Hall. 1984: 144 pages. 17.3 by
23. 3 cm. softcover. ISBN 0-13 
363102-8. $24 95. (Includes
floppy disk)
GUIDE 1D LEARNING. RESOURCES
FOR USERS OF IBM PERSONAL
COMPUTERS. Beverl y Hunter.
LeRoy Finkel. Hal Hunter. Fred
Jennes. Greg Kearsley. Barry
Keesan. and Mike Mashell. Boca
Raton. FL: International Business
Machines. 1984: 382 pages.
20.3 by 20.3 cm. softcover.
ISBN 0·933186·05· 3. $4.95
A GUIDE 1D PROGRAMMING IN
APPLESOFT. 2nd ed.. Bruce
Presley. New York: Van Nostrand
Reinhold. 1984: 2 52 pages. 2 I. 5
by 27.8 cm . softcover. ISBN 0
442-27249-9. $16. 50.

The rnosl adaptable ·
async hronous com
m uni cat io ns tool an d
terminal emulator writ
ten. Bu ilt·in co mmuni ca tions langu age all o ws you to m odify
the emu lations pro v ided or c us tom design y our o wn. For IBM
PC/PC-XT. PC-AT and c ompatibles. Pre-configured emu·
lationsfor: AD M·3A. VT 52 & VT1 00, IB M 3101 (M odel 10 &
20), Hazelti ne Espr it. Televideo 91 2 & 950, Tele type, Dasher
D 2 10. Features: XMOD EM pro loco l, ca p tures and transmits
files, 60 help screens, 9600 Baud w/o data
loss and easy to use.
~ D1rec:t·a1d

fi .

.

FOR MORE INFORMATION
CALL 1800 443 8080
Also available at participating Computerlands.
Direct Aid P.O. Box 44 20 Boulder. CO 80306 (303) 442 ·8080
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Circle 11 7 on inquiry card.

HANDBOOK OF THE NAPIER
1\::RCENTENARY CELEBRATION OR
MODERN INSTRUMENTS AND
METHODS OF CAL.CU LATION. E. M.
Horsburgh. ed. Volume 3 in the
Charles Babbage Institute
Reprint Series for the History of
Computing. Los Angeles and
San Francisco. CA: Tomash
Publishers. I 98 2: 392 pages.
20.3 by 28.5 cm. hardcover.
ISBN 0-938228-10-2. $42.
HIGH-SPEED COMPUTATION.
Janvsz S. Kowalik. ed. New York:
Springer-Verlag. 1984: 448
pages. 17 by 24 .8 cm. hard
cover. ISBN 0-387-12885-9.
$46.60.

HIGH-SPEED COMPUTING
DEVICES. Engineering Research
Associates Inc. Los Angeles and
San Francisco. CA: Tomash
Publishers. · 1983: 496 pages. 16
by 23.5 cm. hardcover. ISBN 0
938228·02 -I. $38.
How 1b BUY AN IBM PC OR
COMPATIBLE COMPUTER. Danny
Goodman and the editors of PC
World. New York: Simon &
Schuster. 1984: 2 2 4 pages. I 9
by 23.5 cm. softcover. ISBN 0
6 71-49282-9. $14. 95 .
How 1b GET THE MOST OUT OF
COMPUSERVE. Charles Bowen
and David Peyton. New York:
Bantam Books. 1984 : 288 pages.
15.3 by 22.8 cm. spiral-bound.
ISBN 0· 553- 34123-5. $12 .95.
How 1b WRITE PICTURE PRO
GRAMS FOR THE COMMODORE
64. Robert J. Traister. Englewood
Cliffs. NJ: Prentice-Hall. I 984 :
110 pages. 17. 5 by 23 .3 cm .
softcover. ISBN O·l 3· 44 I 544-2.
$11.95 .
How 1b WRITE PICTURE PRO
GRAMS FOR THE COMMODORE
VIC·20. Robert J. Traister.
Englewood Cliffs. NJ: Prentice
Ha ll. 1984: 112 pages. 17.5 by
2 3.3 cm. softcover. ISBN O·I 3
44I536-1. $11.95 .
INSIDE APPLE'S PRODOS. John
Campbell. Reston. VA: Reston
Publishing. I 984: 320 pages.
17.5 by 23.3 cm. softcover.
ISBN 0-8359-30 78-5 . $ 16.95.
INlD THE HEART OF THE MIND.
Frank Rose. New York : Harper &
Row. 1984: 224 pages. 16 by 24
cm. hardcover. ISBN 0·06
015306-7. SI 5.95 .
INTRODUCING THE MACINTOSH.
Charles B. Duff. New York :
McGraw· Hill. I 984 ; 208 pages.
I 8. 5 by 23. 5 cm. softcover.
ISBN 0·07·018024·5. $ 14.95 .
INTRODUCTION 1D A SSEMBLY
LANGUAGE FOR THE Tl HOME
COMPUTER. Ralph Molesworth.
Englewood Cliffs. NJ : Prentice
Hall. 1983: 144 pages. 21.5 by
28 cm. softcover. ISBN O-l 3
478041-8. $16.95 .
AN INTRODUCTION 1D THE COM
MODORE 64. Nevin B. Scrimshaw
and James Vogel. Cambridge.
MA: Birkhauser Boston. 1984:

(cont inued!

For IBIVI PC Add-On Products..
We Set the Standard in Prices!
Superior quality products and services at lowest prices.
Look at what we have
to offer, before you
buy any add-on
products for your PC.

QIC·Ol. 10 MB internal
hard disk subsystem
at $725.QO.

QIC·03. 300/1200 baud
internal modem.
$275.00.

QIC-05. Five function
card. $199.00 (64 K
RAM Set $36.00).

This auto dial/auto answer plug-in
modem lets your PC talk to the world
with reliable and easy operation. It is
FCC certified. Bell 103/212 compatible
as well as fully Hayes compatible. You
can run all the popular
communication programs as well as
our superior QIC Com software
program.
OurQIC-Com software program provides
phone list management as well as
powerful file transfer capabilities. You
can even run anyDOS programs such as
WordStar concurrently without havingto
disconnect your line. Priced at $45.00. it is
an offer you don't want to miss

Our five function card includes
memory expansion from O to 384K, one
serial port. one parallel port. one
game port and one battery back-up
clock calendar. RAM disk, print spooler
and clock utilities are included too.

QIC-04. Half-height
floppy. $129.00.

Our half-height 10 MB hard disk comes
complete with controller. cables, drive
and easy to follow instructions. It fits
inside one of your floppy slots and
draws same amount of current as a
floppy. It is compatible with DOS 2.0,
2.1 and 3.0 without any patches. In fact.
you can simply boot up from the hard
disk This is the same disk you see
advertised for hundreds of dollars
more.

Circle 409 on Inquiry card.

QIC-06. Color /Mono
display card coming
soon...
One Year Guarantee
No Risk. All our products are
guaranteed for one year. And
remember. if for any reason, you are
not completely satisfied within 30 days,
you can return it for a full refund
Check out our competition and find
out which is best. We know better.

CALL US TODAY AT

408·942-8086
This half-height floppy is the quietest
drive on the market. It draws the least
amount of current and is compatible
With your PC's floppy controller card
It's double sided, double density.

ISi I c

RESEARCH
INCORPORATED

528 Valley Way
Milpitas. CA 95035
DECEMBER 1984 • BYTE
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RUN-TIME VERSION AVAILABLE

KnowledgeMan"" and You.
The possibilities are endless.
To succeed in business, you need
a partner that's fast, flexible,
intelligent and easy to work with.
A partner that can help tum your
big ideas into well-conceived
reality. One that gives you the
support you need to make critical
decisions confidently.
No partner can give you
more of what you need than
KnowledgeMan, the knowledge
management software from
MDBS.
A powerful partner.
KnowledgeMan helps you man
age more knowledge, in more
ways, than ordinary software. It
can help you make better de
cisions on just about everything
from production scheduling to
financial planning to market

forecasting. KnowledgeMan
and its optional components
offer data management, spread
sheet analysis, statistical analysis,
text processing, forms manage
ment, business graphics, program
ming and more.
The key to KnowledgeMan's
versatility is its exclusive syner
gistic integration, allowing you to
accomplish your computing
needs within one program. Unlike
other software, there's no need
to exit one function before enter
ing another. The result: different
kinds of processing can be inter
mingled. Quickly and easily.

A partner that speaks your
language.
For all of its power and sophisti
cation, KnowledgeMan is remark
ably simple to understand. Even
a beginner can start putting
KnowledgeMan to work in
minutes. With a single query, you
can obtain related data from
unlimited multiple tables. You
can even teach KnowledgeMatli
to understand your own jargon.
A partner that helps
you along.
The on-line HELP facility allows
you to draw on 6800 lines of help
ful information organized into
380 screens. If you have a prob
lem or question, KnowledgeMan
allows you to access the pertinent
HELP screen immediately. Each
screen is carefully designed to
provide a quick reference guide
to KnowledgeMan commands.
A partner that gives you
room to grow.
Ordinary software packages can
be frustratingly easy to outgrow.
Not KnowledgeMan. Each
KnowledgeMan component has
more power than you'll probably
ever need- far more than con
ventional integrated programs.
With KnowledgeMan, you don't
sacrifice capability, capacity
or convenience. So with
KnowledgeMan, you spend your
time solving problems- not trying
to overcome software limitations.
A partner that protects your
interests.
KnowledgeMan offers sophisti
cated security features.
Unauthorized access to data is
next to impossible, thanks to
password checking, thousands of
access code combinations and
data encryption.

So your secrets are safe with
KnowledgeMan.
A partner you can build on.
To add yet another dimension to
KnowledgeMan's capabilities,
you can get fully-integrated
options like K-Graph, an exten
sive business graphics facility that

lets you plot information in a
variety of colorful graphs, charts
and diagrams. For text process
ing, the K-Text option lets you
incorporate data into written
documents quickly and easily. Or,
create highly-polished, full-color
customized forms with K-Paint,
our forms painting option. To
short-cut the keyboard, put the
K-Mouse option to work.
A partner you should get to
know better.
To see KnowledgeMan in action,
visit your dealer. Or contact Micro
Data Base Systems, Inc., P.O. Box
248, Lafayette, IN 47902, (317)
463-2581, Telex: 209147 ISE UR.
It may be the beginning of a
long, successful partnership.
Current version is UJ7as o/9//IJ/84.
KnowledgeMan. K-Graph. K-Paint. K-Jext. and
K-MoL1Se are trademark s ofMicro Data Base
Systems. 1nc. M DBS is a registered trademark
ofMicro Data Base Systems. inc.

The Knowledge Management Software
fromMDBS

Operating Systems: PCDOS. MSDOS. CP/M-86. Minimum RAM required: /92K. K-Graph: PCDOS only.
Circle 255 on inquiry card.
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BOOKS RECEIVED

I

I

~VIS4 ~

•
C.O.D.

Welcome

HIGHEST QUALITY
** 6 MONTH WARRANTY **
* Apple II+, llE Compatible Drive-Belt 109/ea
* Apple II+, llE Compatible Drive
149/ea
* Apple llC Compatible Drive
159/ea
* Apple II R. F. Modulator
9.90/ea
* IBM Compatible Drive
129/ea
** And lots more
Call
*'" Special Price Available ta Dealers

Please Call
Tel.: (408)-943-1599 or (408)-943-1624

~ DISTAR, INC.

2290 Ringwood Ave., Unit F
San Jose, CA 95131

a message to
our subscribers
From time to time we make the BYTE subscriber list
available to other companies who wish to send our
subscribers material about their products We take great
care to screen these companies. choosing only those
who are reputable. and whose products. services. or
information we feel would be of interest to you . Direct
mail is an efficient medium for presenting the latest
personal computer goods and services to our
subscribers.
Many BYTE subscribers appreciate this controlled use
of our mailing list. and look forward to finding
information of interest to them in the mail. Used are
our subscribers' names and addresses only (no other
information we may have is ever given).

I While we believe the distribution of this information
is of benefit to our subscribers. we firmly respect the
wishes of any subscriber who does not want to receive
such promotional literature. Should you wish to restrict
the use of your name. simply send your request to the
following address.
BYTE Publications Inc.
Attn: Circulation Department,
70 Main St., Peterborough, NH 03458
422
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244 pages. 15 .8 by 23.3 cm.
softcover. ISBN 0-8176-3178-X.
$29.9 5. (Includes cassette I
AN INTRODUCTION TO PROGRAM
MING THE ATARI 600/800 XL.
R. A. and J. W. Penfold. London.
England: Bernard Babani Ltd..
1984; 128 pages. 11 by 17.8 cm.
softcover. ISBN 0-85934- 118-6.
£1.95 .
LEGAL CARE FOR YOUR SOFT
WARE. International ed .. Daniel
Remer. Berkeley. CA: Nola
Press. 1984; 292 pages. 21.3 by
27.5 cm. softcover. ISBN 0
917316-85-l. $24.95.
LISP: A GENTLE INTRODUCTION
TO SYMBOLIC COMPUTATION.
David S. Touretzky New York:
Harper & Row. 1984: 400 pages.
18.8 by 23. 5 cm. softcover.
ISBN 0-06-046657-X. $18.95.
loTus 1-2-3 AT WoRK. Thomas
Cain and Nancy Woodard Cain.
Reston. VA: Reston Publishing.
1984: 368 pages. 17.8 by 23.5
cm. softcover. ISBN 0-8359
5227-4. $16.95 .
MACRO ll PROGRAMMING. C. C.
Zammit. Philadelphia. PA:
Heyden & Son. 1984; 13 2
pages, 18.5 by 24.5 cm. soft
cover. ISBN 0-85274-769-l. $19.
MATHEMATICAL PROBLEM
SOLVING WITH THE MICROCOM
PUTER. Stephen L. Snover and
Mark A. Spikell. Englewood
Cliffs. NJ: Prentice-Hall. 1982:
208 pages. 17.3 by 23.3 cm.
softcover. ISBN 0-13-5618 11-8.
$8. 95. (Disk included.)
MICRO INTERFACING CIRCUITS.
Book I. R. A. Penfold. London.
England: Bernard Babani Ltd..
1984: 112 pages. 11 by 17.8 cm.
softcover, ISBN 0-85934-105-4.
£1.95.
NATURAL LANGUAGE COMMUNI
CATION. Leonard Bole. ed. New
York: Springer-Verlag. 1984; 340
pages. 17 by 24-5 cm. hard
cover. ISBN 0-387- 13478-6. $3 1.
NUMERICAL ANALYSIS. H . R.
Meck. Englewood Cliffs. NJ:
Prentice-Hall. 1984; 224 pages.
17.3 by 23. 3 cm. softcover.
ISBN 0-13-626631-2. $14.95.
101 OUESTIONS ABOUT DBASE II.
Software Application Guide.
Julie Ing and Bill Fletcher.

Englewood Cliffs. NJ: Prentice
Hall. 1984: 2 32 pages. 15 by 2 3
cm. softcover. ISBN O- I 3
634890-4. $19.95.
ON-LINE SYSTEMS DESIGN AND
IMPLEMENTATION (USING COBOL
AND COMMAND LEVEL CICSJ.
Charles J. Kacmar. Reston. VA:
Reston Publishing. 1984; 416
pages. 18.3 by 24 .3 cm . hard
cover. ISBN 0-83 59-5231-2 .
$26.95.
A PARALLEL PIPELINE COMPUTER
ARCHITECTURE FOR SPEECH PRO
CESSING. Vassilios John
Georgiou. Ann Arbor. Ml: UMI
Research Press. 198 4; 12 8
pages. 15.8 by 23.5 cm. hard
cover. ISBN 0-8 357-1524-8.
$34.95.
PORTER'S PROGRAMS FOR THE
COMMODORE 64. Kent Porter.
New York: New American
Library. 1984: 156 pages. 13.3'
by 20.3 cm. softcover. ISBN 0
451-82090-8. $6.95 .
PORTER'S PROGRAMS FOR THE
IBM PCJR. Kent Porter. New
York: New American Library.
1984; 176 pages. 13.3 by 20.3
cm. softcover. ISBN 0-4 51
82088-6. $6.95 .
1HE POWER OF: STEP BY STEP
1HROUGH LOGO 'llJRTLE
GRAPHICS. Ann Rose. Engle
wood Cliffs. NJ: Prentice-Hall.
1983: 48 pages. 21.3 by 27.5
cm . softcover. ISBN 0-13
84663 5-l. $6.95 .
A PRACTICAL INTRODUCTION 1D
MICROPROCESSORS. R. A. Pen
fold. London. England: Bernard
Babani Ltd .. 1984; 96 pages. 11
by 17 .8 cm. softcover. ISBN 0
85934-098-8. £1.95.
1HE PREPARATION OF PROGRAMS
FOR AN ELECTRONIC DIGITAL
COMPUTER. Volume I in the
Charles Babbage Institute
Reprint Series for the History of
Computing. Maurice V. Wilkes.
David J. Wheeler. and Stanley
Gill. Los Angeles and San Fran
cisco. CA: 'Jbmash Publishers.
1982: 216 pages. 16 by 23.5 cm.
hardcover. ISBN 0-938228-03-X.
$30.
PRESENTATION GRAPHICS ON THE
APPLE MACINTOSH. Steve
Lambert. Bellevue. WA: Micro
soft. 1984; 286 pages. 18.5 by

(continued/

Announcing 4 New CollectorEdition

BYTE COVERS
The 4 Byte covers shown below are the newest additions to the Collector Edition
Byte Cover series. Each full color print is I I" x 14", including a I 1/2" border, and is
part of an edition strictly limited to 500 prints. Each print is a faithful reproduction
of the original Byte painting, printed on museum quality acid free paper, and is
personally inspected, signed and numbered by the artist, Robert Tinney. A
Certificate of Authenticity accompanies each print.

The Wall Street Tenninal

#25

Collector Edition Prints are carefully packaged fl at to avoid bending, and are
shipped first class within one week of receipt of order. The price of each print is $30.
All 4 prints are available as a set (Set 21-24) for only $100.
Other Collector Edition Byte Covers are also available from Robert Tinney
Graphics. For a color brochure, or to order one or more of the prints shown, please
check the appropriate box in the coupon below.

#22

$30

The Stacks

$30

"Opening Files . . ."

#24

Card No._ _ _ _ _ _ _ _ _ _ _ _ _ __ _
Exp. Date:_ _ _ _ _ _ _ _ _ _ _ __ __ _

SHIP MY PRINTS (OR BROCHURE) TO:
Name:

Address: - - - - - - - - - - - - - -- 
Cl : - - - - - - - - - - - - - - - 

Inside IBM

$30

$30

l~I
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FREE SHIPPING

•DISKETTES •
Central

West Coast"Call"

1(800) 621-6221

&

East"Call"

1(800) 654-4058

Discounts Starting at 3 Box Quantities

•5K·
s-side 179Ji
d-den.
d-side 239_5
d-den.
s-side 275.9
quad
d-side 339_5
quad
• 8".

VJ Dysan maxsll Verbatim""
• 5~·.
3l~ CALL .5i40atalife

s-side 2295
d-den
d-sid~ 305.9
d-den.
s-side 34@
quad
d-side 45~
quad
•

cf·

-

1"
s-side 189Ji
• 54 •
d-den.
s-side 199_5 dd:s'.?e 249Ji
d-den.
'.'n.
.d-side 259_5 s-side 30 9_?
d-den.
quad
s-side 289_5 d-s1de399_5
quad
quad
d-side 369_5 • 8"

Datalife

s-side 215.9 s-side 285.9 quad ,,
s-den.
s-den.
• 8 •
s-side 26 ~ s-side 309.? s-side 319_5
d-den.
d-den.
d-den.

s-side 24Ill
s-den.
s-side 2tt5
d-den.

d-side 315..9 d-s1de 349.? d-side 349.?
d-den.
d-den.
d-den.

d-side
d-den.

u-

31~

3M
AMARAY MEDIA MATE
Head Cleaners
(5Jt{ .11®) Kits
520
DC100A ....139§ (312". . 11®)
DC300A ...184.9
DISK MINDERS
: ..... 
DC300XL 202.§ (5v4'. ... 16L5)
(8"... 21Q9) Refills . .. 9 ~
DC600A .. 2445 BULK PACKED DISKS "CALL" Analizers 2500
Diskettes
/'\
Dealer lnqu1ries
10/Box
rhe
~
Welcomed
1(800) 654-4058

D•is1<etfi
'I J

llJ 0&K~~~~~l vonnec iovc
•

BOOKS RECEIVED

C!C

•UP's Delivery Only, Add 3'19 on orders under 35o.!' or 20 disk.•

PRINTER BUFFER
FOR LESS THAN $160

23.5 cm. softcover. ISBN 0
914845-11-X. $18.95.

22.8 cm. softcover. ISBN 0
915805-00-6, $9.95.

THE PROGRAMMER·s NOTEBOOK.
James Edward Keogh. New York:
Simon & Schuster. 1984: 256
pages. I 5.3 by 23.3 cm. soft
cover. ISBN 0-671-47066-3.
$10.95.

THE SOFTWARE WRITER'S MAR
KETPLACE. Dennis Joyce and
John Earl Pickering. Philadel
phia. PA: Running Press Book
Publishers. I 984: I 60 pages. 17
by 2 5.3 cm. softcover. ISBN 0
894 71-262-4. $9.95.

PROGRAMMING IN BASIC FOR THE
IBM PERSONAL COMPUTER,
David L Heiserman. Englewood
Cliffs. NJ: P/entice-Hall, I 984:
352 pages( I 5.5 by 23.5 cm.
hardcover. ISBN 0-13- 7294 50-6.
$24.95.
A PROLOG DATABASE SYSTEM.
Deyi Li. New York: John Wiley &
Sons. I 984; 224 pages. I 5. 5 by
23.5 cm. hardcover. ISBN 0-4 71
90429-5. $44.95.
THE READER'S GUIDE TO MICRO
COMPUTER BOOKS, 2nd ed ..
Michael Nicita and Ronald
Petrusha. Brooklyn. NY: Golden
L.ee. 1984; 474 pages. 21 by
27.5 cm. softcover. ISBN 0.
9 12331-04-6. $14.95.
REAL WORLD UNIX. John D.
Halamka. Berkeley. CA: Sybex.
1984: 240 pages. 17.5 by 22.5
cm. softcover. ISBN 0-89588
093-8, $16.95.
THE ROBOT REVOLUTION, Tom
Logsdon. New York: Simon &
Shuster. 1984: 208 pages. I 3.3
by 21.3 cm. softcover. ISBN 0
671-46705-0. $9.95.

Al.P Sufi... - Zone

Tying up your computer to print data is a waste of time and
resources. Enter the BUFFER ZONE. The ZONE is a printer
buffer that works with virtually any PARALLEL/CENTRON ICS
Printer/Computer.
FEATURES:
• 64K RAM • Stores 35 pages • Includes cable
• Recopy
• Hardware Reset
•Connect in series to expand storage (64K+64K+ . .. )
Best of all, the price won't keep you waiting. $154.95 complete. It
carries a 10-day money-back guarantee if for any reason you want
to return it.

To order or for information, circle reader service number or write:

ALP ELECTRONICS
P.O. Box 4346
Santa Clara, CA 95054-0346
(408) 748-1894
Send money order or check (2 weeks to clear) payable to ALP
Electronics. Please add $5.00 for S&H. CA residents please add
appropriate sales tax.
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Circle 5 on inquiry card.

'n~E SCIENCE OF MUSICAL
SOUND, John R. Pierce. New
York: Scientific American. 1983:
256 pages. 22.3 by 24.3 cm.
hardcover. ISBN 0-7167-1508-2.
$2 5.26.

7TH INTERNATIONAL CONFERENCE
ON AU1DMATED DEDUCTION. R. E.
Shostak. ed. Lecture Notes in
Computer Science #I 70. New
York: Springer-Verlag. 1984: 518
pages. 15.5 by 23 .3 cm. soft
cover. ISBN 0-387-96022-8.
$22.50.
THE SIMON & SCHUSTER GUIDE
ro THE TRS-80 MODEL 100.
Danny Goodman. New York:
Simon & Schuster. 1984: 222
pages. I 4 by 21. 3 cm. softcover.
ISBN 0-671-49254-3. $9.95.
SIMPLE COMPUTING, Chauncey
Ching. Honolulu. HI: 1btal Con
cepts. 1984; 108 pages. 15.3 by

SOLVING MARKETING PROBLEMS
WITH V1s1CALC. Cochrane Chase,
Kenneth L. Barasch. Raymond J.
Wolf. David 0 . Olson. and
William Conner. Radnor. PA:
Chilton Book Co.. 1984: 300
pages. 18 .5 by 22.8 cm. soft
cover. ISBN 0-80!9-7423-2.
$14.95.
THE 3-D ANIMATED APPLE. Phil
Cohen. Englewood Cliffs. NJ:
Prentice-Hall. 1983; 208 pages.
15.3 by 23 cm. softcover.
ISBN 0-13-920224-2. $18 95
Tl BASIC. Richard Haskell and
Jeffrey Haskell. Englewood Cliffs.
NJ: Prentice-Hall. 1984: 176
pages. 21.3 by 27.8 cm. soft
cover. ISBN 0-13-921107-1.
$14.95.
1bP-00WN ASSEMBLY LANGUAGE
PROGRAMMING FOR YOUR VIC-20
AND COMMODORE 64. Ken Skier.
New York: McGraw-Hill. I 984:
416 pages. 18.5 by 23.3 cm .
softcover. ISBN 0-07-057864-8.
$16.95.
·1uRBODOS MADE EASY. Steven
Marks. New York: ProComp Sys
tems. 1984; 214 pages. 15.3 by
22 .8 cm , softcover. ISBN 001
618-312-0, $24.95.
UNDERSTANDING ADA. Ken
Shumate. New York: Harper &
Row. 1984; 400 pages. 18.5 by
23.5 cm. softcover. ISBN 0-06
046 I 3 3-0. $18. 95.
UNDERSTANDING APL. Susan M .
Bryson. Sherman Oaks. CA:
Alfred Publishing Co.. 1982; 48
pages. 10.8 by 27 .8 cm. soft
cover. ISBN 0-88284-200-X.
$2.95.
UNDERSTANDING ARTIFICIAL IN
TELLIGENCE. Paul Y. Gloess.
Sherman Oaks. CA: Alfred Pub
lishing Co .. I 98 I : 48 pages. 10.8
by 27.8 cm. softcover. ISBN 
88284-150-5. $2.95.
UNDERSTANDING

c: Bruce H.
(continued)

THE AT&T INTERNATIONAL BUSINESS NETWORK:

ITCOSTS LESS TOSEND

YOUR M:TS BY FAX.

SAN f R A N C I SCO

in the world.
sunique ability makes fax
the most exciting electron' :echnologies available today.
you need is a telephone
acsimile machine.
d in as little as 25 seconds,
:t duplicat- arrives at its
1tion.
th fax, faster is cheaper
d different machines ha 1e
1t capabilities, differen1
th the AT&T Network, you
nsmit up to 400 words on
1ute call.
>st telex macn1nes transmit
ndard 66 words per minute.
y fax machine can match
:e. And most beat it easi~.
.-

_.. ._

· - ·.

- - -- --

.

-•

don't even have to be there.
They can be programmed
to transmit during Discount and
Economy periods. Telex has no
daily reduced rate periods.
Since fax is a copy of the
original, you don't need a typist.
No special operators.
And since there's no retyping,
no redoing of any kind, fax is free
of transcription errors.
So if your international
customer or business associate
needs a document, a blueprint, or a signed contract in a
hurry, you can fax it on the spot.
Transmitting facts with fax.
Another cost-effective service
for your business from the AT&T
International Business Network.
International service to and from continental US.
FOR A FREE BROCHURE, CALL TOLL FREE

-

-


AT&T

all OIYX and order by phone
..;Without 21 single hang—up!
IBM/PC
SOFTWARE
Alpha Software
Data Base Mgr ll .... .. $179

Arrays, Inc.
Home Acct. + ........ .. $ 95
Home Acct. w/
Tax Advntg ........... .. $139

Central Point
Copy ll PC ............. .. $34
CompuView
Vedit .....

.......... ..$130

Vedit+................... 179

VPrint ................... ..

65

Connecticut Software
Printer Bass
w/ Letter Bass ....... .. $ 79

Above w/ Side Kick... 119
Digital Research .... .. Call
Dow Jones
Market Analyzer ..... .. $229
Market Manager....... 189
Spreadsheet Link ..... .. 179

Ecosoft, Inc.
Microstat ............... .. $259

Enertranics
Energraphics .......... .. $259
w/ Plotter Option .... .. 299

Menlo Corp.

Wang Software

In Search (Scan thousands of documents
in seconds!) .......... .. $299

Grammatik..............$ 60
Proofreader............. 42

Micropro

Desk Organizer ...... .. $219

Wordstar ProPok
(W5, C5, MM,Sl) .... .. $299
Wordstar .............. .. 199
Professional
Options Pak ......... .. $129
ProPak Plus (W5,
C5, MM, 5|, TM) .... .. $399
TeleMerge ............. .. 109

Microrim
R-base 4000 ........... ..
R-baseClout............
R-Writer......
Prog Interface ........ ..

$279
129
119
259

Microsoft
Proiect
$199
C Comp...........
309
Basic Comp............. 249

Word 1.15....

229

MuMath/MuSimp .... .. 199

(All Microsoft products
provided in M5 DO5.)

Morgan Computing
Prof Basic .............. .. $299
Trace 86................ .. 99

Mdtimate ........... .. Call
Northwest Analytical
Statpak ................. .. $365

Peter Norton Computing

Fastware Thor (the
thought organizer.... $245

The Norton Utilities ...$ 55

Peachtree

Financier, Inc.
Financier ll ............ ..$119

PeachText 5000 ....... .. $249

Fox 8- Geller

Series 8 Account-

Grafox ................. .. $189
RGroph (for
R-base 4000] ......... .. $175

Samma Corp.

FYI
Superfile ............... .. $149

Samma Word Ill ..... .. 439

FYl

Sort Facility.............

287

99

Graphic/Mosaic
Software
Superchartman
Combo ll 8 IV ....... .. $350

Harvard Software
Project Manager ..... .. $249

ing Modules

..... .. $389

Samma Word +
$229
Samma Word ll........ 369
(Word processing programmed uniquely far IBM.)

Satellite Software
Word Perfect w/ Sp... $255

Software Publishing
PFS: File, Graph
Write................ea$ 89
PFS:Plan................. 99
PFS: Access (M5 DOS) 79

. . .and many more!

APPLE
SOFTWARE

CompuView
V-Edit 8080 ............ .. $130
V-Edit CP/M 86 ....... .. 130

Digital Research
Pascal MT+ w/ SPP

ATI

125

CBasic...................
PL/l-80....................
Personal Basic..........
CP/M Gold Card .... ..

115
375
120
Call

MacCoach ......... .. $ 60
Dow Jones
Straightolk ......... .. 59
Human Edge

BPI ...................... .. Call

Display Mgr. ......... .. $299
C Lang/compiler ..... .. 260
All 8" —36 Version
of Above ............. .. Call

lntermatrix
MacPhane.......... .. $159
Living Videotext

Broderbund

lnfocom

Think Tank .......... .. $1 19

Bank Street Writer
$ 45
Bank Street Speller.... 49
Others .................. .. Call

Deadline ............... ..$ 49

Apple-IBM
Connection .......... .. $169
Typefaces .............. .. 69

Arrays, Inc.
Home Acct. .......... ..$ 59

FCM ........
79
Ashton-Tate .......... .. Call

Cdex
All Trng Prog's.... ..ea $ 49
Central Point
Copy ll + .............. ..$ 34
Digital Research
Coll
Dow Jones
Market Analyzer ..... .. $229
Market Manager....... 189
Spreadsheet Link ..... .. 179

Eduware .............. .. Call
Living Videotext

Access or

Storcross........
Suspended...............

39
39

Zork, I, II, lll ....... ..eo

39

Micro Pro
WordStor .............. ..
lnfoStar................. ..
Pro-Pak (W5,
MM, Sl, SS) ........... ..
All Others......

Sales Edge...........$195
MgmtEdge.......... 195

Main St. Software
Main St. Filer ...... .. $225

Microsoft ‘
MacBasic V 1.01
MacChart............

$ 99
85

$250
265

MacWord............ 159

$359
Call

Monogram
Dollars & Sense..... $139
Software Publishing

Microsoft ............. .. Call
Microstuf
Crosstalk ............... . . $ 109

MacFile ............. .. 159

PFS: File,Report .ea $ 99

T/Maker
Click Art ............ ..$ 39

Telos

111ink Tank ............. .. $ 99

File Vision .......... .. $139

Micropro

Games

Pro Pak (WS,
55, MM, SI) .......... .. $349

Microsoft ............. .. Call
Peachtree
Back to Basics ........ .. $149
F'eachPak
Series 40 or 80 ...... .. $239

Penguin Software
Sierra

Coll

dBASE ll CORNER
Anderson-Bell
Abstot ............... .. $289
Ashton-Tate
dBase ll ............. .. Call
dBase
Coll

Framework........... Call
Friday ............... .. Call

Fox 8| Geller

Software Publishing

dUtil ................. ..

PFS: File, Graph,
Report ......

Human Soft

$350

MACINTOSH
CORNER
SOFTWARE

149

Star Software Systems

Knowledge Man ..... .. $299

$389

Disk Doctor ........... ..$ 74
Scratchpad Plus ...... .. 129

CP/M

Apple Alpha Software

Supercalc lll ........... .. $249

Supersoft
C Compiler - 8086

Supersoft

ATI
All Trng Prag's.... ..eo $ 49

Valkswriter Deluxe..... $179

MDBS

Word Plus ............. .. $120
Punctuation & Style.... 99

DR Assembler 8 Tools

Frogger ................ ..$ 25

Acct'g Partner $229
Acct'g Partner ||........ 659

Oasis

All prices below are for
8" standard.

PFS: Proof (MS DOS).
Sorcim

Living Videotext
Think Tank (256K) .... .. $139

Statpak ................. .. $365

Wamer Software

Hayes
Please................... .. Call
Lifetree

75

Northwest Analytical

CP/M
SOFTWARE

$ 79

Spinnaker ...... .. Call
Xerox Education
Sticky Bear 5eries.. ea $ 35

dGraph ............. .. $169
Quick Cade.......... 169

58

DBPlus............... ..$ 90

Sensible Designs
dProgrommer ..... .. $199

Hayden, lnfacom
Penguin, Mirage
Concepts, Sierra,

and more........... Call

HARDWARE
Davong
Disk Drives ......... .. Call

Kensington Microware
Swivel ............... ..$ 29
Surge Supressor..... 45
Modem ............. .. $399

Memorex
3‘/1" Diskettes...... .. $ 49
Tecmar
Disk Drives ......... .. Call

APPLE/
FRANKLIN
BOARDS
ALS
CP/MCard..............$269
Smarterm
119
Z-Engine........
139
CCS 7711
Asynch Serial ........ .. $ 99

East Side
Wild Card ll .......... .. $ 99

Microsoft
16K Ramcard ......... ..$ 69
Saftcord.................. 249
Sottcard+ ......
449
Prem Softcard (llE)..... 335

Microtek
Printer l/F .............. ..$ 75
Dumpling—16K......... 169
Dumpling—GX.......... B9

Mountain
A-D/D-A. .....
Call
Music System............ $349

Orange Micro
Grappler+ w/ buffer. $175

Prometheus

Maynard Electronics
Floppy Drive Cntrlr....
w/ Par Port.............
w/ Ser Part.............
Sandstar
...... ..

$139
169
179
Call

Orange Micro
Mr. Chips............... .. Call

Orchid Technology
the "Orchid Blossom"
(To 384K, Clk w/ alarm,
S&P parts, ram disk,
disk caching, upgradeable to PCNet)........ Call

Trustor 10H (tor
Macintosh, lle, PC) Call

Davang Hd .......... .. Call
I-Omega
Bernoulli Bax 20MB
(removable) .......... .. Call

Maynard HD ........ .. Call

Quadboard 64K, (exp

384K, Clk/Cal, S&P
Parts, Software) ..... .. $269
Microfazer Stack Printer
-P/P BK (exp 512K)
$139

149

-S/S BK (exp 64K)
149
Quadlink 64K Memory
(allows Apple SW to
run on IBM/PC) ..... .. $469
Other Products......... Call
Tecmar Products .... .. Call

Xedex/Microlog
Baby Blue................ $325
Baby Blue ll ....
525

Mountain, Inc.

Model 01-4000-04:

35MB HD w/27MB
tape backup
Model 01-4000-06:
35MB HD w/60MB
tape backup.
Formore into ....... .. Call

Tall Grass
for Wisconsin customers Call
Tandon TM-100-2 .... .. $1 99

Versacard .............. .. $1 59
Video-7, Inc.
V-Color RGB cards.... Call

Videx
Videoterm VT-602. . $249
Ultraterm .............. .. 249

IBM/PC
BOARDS
AST Research
Six Pak + 64K
(exp 3B4K, S/F1 Clk) .. $279
MegaPlus 64K, (Cl/Cal,
S Port, 512K cap
w/ Megapok) ........ .. $279

Extra ports available
for Megaplus and
I/O Plus ll (Game,

DISPLAY CARDS
Amdek
MAI Card .......... .. $399

Fredericks/Plantronics Colorplus... Call
Hercules
Graphics Board..... $349
MA Systems
PC Peacock
Color Board ...... .. $249
Paradise
Display Card
(clr/monochrome). $379
Modular/Display.... 359

Quadram
Quodcolor l .........$199
Quadcolor II....... .. 389
Tecmar
Graphic Master..... $479

P or S)................. .. $ 40
Megapak 256K upgrade for Megaplus. Call
I/O Plus ll Cl/Cal
and S Port............ .. $139

PRINTERS

300A Amber .......... .. $149
199
310A ......
299
300 Clr ......
500 Clr RGB

449

600 Clr HR
700 Clr Ultra HR...
710 Clr Non Glare

549
629
649

JB1201-12" Green..... $169
JB1260—12” Green 119
JC1216 RGB ........... .. 429

Panasonic
CT160 10 comp ..

Ca"

PGS

B510 PC-ll (Ser)
(w/ 3K Buffer) ...... .. $499

1515P .................... .. 599
Starwriter
F10-40P (40cps)
$999
A10-20S (20cps) ..... .. 529

Diablo
630 ECS ................ .. Call
Juki Industries
6100 ..................... .. $449

NEC.......
Call
Okidata 82-93 ....... .. Call
Printek, Inc.

920 S/P ............... .. $2050
Star Micronic....... .. Call
Teletex T1014 ......... .. $399
Transtar
T-130 P&S .............. .. $659
T-120 P&S .............. .. 475
. . .and much more.

Smartmodem 300 .... ..$195
Smartmodem 1200.... 4B9
Smartmodem 1200B... 399

Prometheus
Promodem ............. .. $399

Ouadram
Quad modem ......... .. $529

US Robotics
Auto-Dial 300/1200

$459

S-100 Modem........... 349
Password........
525

Zoom Telephonics
Networker w/a SW $109

HX12 RGB Clr.......... $4B9
189

51212 (e>9o><4ao Res)...

639
Doubler Card ......... .. 175

Quadram
Quadchrome........... $4B9
Sanyo
B112 12" HR Green.... $195

Alpha-Delta "MACC"
Surge Protector ...... .. $ 69

Taxan

Computer Accessories

440 ...................... .. $679
USI 1200A
12" HR Am ........... .. $139

Electronic
Protection Devices

135 (RGB or comp).... $499
136 ...................... .. 669

Power Director ....... .. Call

Lemon / EC 45
Lime / EC ll .. 65
Orange / EC lll ...... .. 105

Hauppage
B7 Chip...... .............$159

C. ltoh Electronics, Inc.
Prawriter
B510 AP (Par) ........ .. $349

MODEMS
Hayes

Amdek

Zenith

T-315 P — Dot Matrix .. 4B9

CDC 1B0O........ ..... ..$209
Corona ....
.... .. Call

MONITORS

NEC
FileSafe Combo
Disk/Tape Pack for
the IBM PC or XT

Quadram

-S/P BK (exp 64K)

Corvus Hd ............ .. Call
Datamac

DISKETT
3M 5" os, 00 Box ...$ as
CDC .................... . . $32
Maxell 5" DS,
DD MD2 Box ......... .. $32
Verbatim
5" DS, DD, Box ...... .. $ 32
Ultra Magnetics 5"
os, 00, (box/10) ..... .. $32

Other Products ....... .. Call

Keytronic
Keyboard 5150 ....... .. $169
WP KB5151 ....
175
WP KB5151 Dvorak... 175

Street Electronics..... Call
TG....................... .. Call
Versa Computing
VersaWriter............ .. $239

(3 Boxes Diskettes Min.)

Pl-OI"I'ERS

A variety of complete
PC compatible systems
are available at Oryx.

For assistance in

Enter
P100 Sweet P.......... .. $545
Sweet P Six Shooter... Call

Houston Instruments Call
Panasonic

determining your needs
use our technical line.‘
We will be happy to
provide full support.

VP6B01P Plotter ..... .. $1375

POLICY: -

WE WELCOME:

D Wisconsin residents add 5% for sales tax.
P Minimum $4.00 for shipping, handling and insurance
for orders to $200.
D For orders over $200, add 2Vz% for shipping, handling
and insurance.
P For cash prepayment of orders $200 or more, odd
ONLY 2% for shipping, handling and insurance.
D Foreign — either add 15°/ta handling 8 shipping
(|nt'l money order) or inquire.
P Prices are subject to change without notice.
P All items subiect to availability.

D Visa, MosterCharge and American Express. (No charge for credit cards.)
D Corporate, govemment or educational volume purchases, please ask for special accounts
desk for ad itional discrunt. (1-715-B4B-1374)
D COD (Add $2.00 per box/parcel. Cash or certified check required.)
D Checks. (Allow 1-2 weeks for clearing.)

WORKING IIOIIRS:
Monday- Friday B:30-6;00 I Saturday 10:00-2:00 I Central Time
For technical support, order status and customer service, call (715) B4B-1374
Circle 396 for Hardware inquiries. Circle 397 for Software inquiries.
Circle 398 for December Specials.

ORYX SYSTEMS, INC.

CRAFTSMEN OF THE NEW TECHNOLOGY

I 800 826-I589
wiscvbrrririia I
425 First Street 0 PO. Box 1961
Wausou, Wisconsin 54401
lNT’L TELEX: 260181 ORYX SYS WAU

BOOKS RECEIVED

Hunter. Berkeley, CA: Sybex.
1984: 350 pages. 17.8 by 22.8
cm. softcover. ISBN 0-89588
123-3. $17 95.
UNDERSTANDING CP/M. Joseph
Reymann. Sherman Oaks. CA:
Alfred Publishing Co.. 1984; 64
pages. 10.8 by 27.8 cm. softcover. ISBN 0-88284-269-2.
$2.95.
UNDERSTANDING DATABASE MAN
AGEMENT. Michael l. Freiling.
Sherman Oaks. CA: Alfred Pub
lishing Co.. 1984: 64 pages. 10.8
by 27.8 cm. softcover. ISBN 0
88284-221-8. $2.95.
UNDERSTANDING DATA COMMUNI
CATIONS. Suri Harish. Sherman
Oaks. CA: Alfred Publishing Co..
1983; 48 pages. 10.8 by 27.8
cm. softcover. ISBN 0-88284
236-6. $2.95.
UNDERSTANDING FORTH. Joseph
Reymann .. Sherman Oaks. CA:
Alfred Publishing Co.. 1983;
48 pages. 10.8 by 27.8 cm.

softcover. ISBN 0-88284
237-4. $2.95.
UNDERSTANDING FORTRAN.
Herbert R. Ludwig. Sherman
Oaks. CA: Alfred Publishing Co..
1981: 64 pages. 10.8 by 27.8
cm. softcover. ISBN 0-88284
148-3. $2.95.
UNDERSTANDING LISP. Paul Y.
Gloess. Sherman Oaks. CA:
Alfred Publishing Co.. 1982; 64
pages. 10.8 by 27.8 cm. softcover. ISBN 0-88284-219-6.
$2.95.
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VISICALC FOR MARKETING AND
SALES, Michael V. Laric and
Ronald Stiff. Englewood Cliffs.
NJ : Prentice-Hall. 1984; 240
pages. 17.8 by 23.3 cm. softcover. ISBN 0-13-94 2 418-0.
$12.95.

87778-190-7. $23.95.
WHAT IF? A USER'S GUIDE TO
SPREADSHEETS ON THE IBM PC.
Andrew T. Williams. New York:
John Wiley & Sons. 1984; 296
pages. 17 by 25.3 cm. softcover.
ISBN 0-471-89218-1. $16.95.
WHO OWNS THE RAINBOW? CON
SERVING THE RADIO SPECTRUM.
Hal Glatzer. Indianapolis. IN:
Howard W Sams & Co.. 1984;
304 pages. 20 by 23.3 cm. softcover. ISBN 0-672-22034-2.
$15 .95.

UNDERSTANDING PASCAL. George
Ledin Jr. Sherman Oaks. CA:
Alfred Publishing Co. 1981; 64
pages. 10.8 by 27.8 cm. softcover. ISBN 0-88284-149-1.
$2.95.

Vu-CALC AND VU-FILE (THE
ORGANIZER): GETTING SERIOUS
WITH YOUR TIMEX/SINCLAIR.
Robert B. V. Masters. Bowie.
MD: Robert ). Brady Co.. 1984;
176 pages. 17.8 by 23.5 cm.
softcover. ISBN 0-89303-941-1.
$17.95

WORDSTAR SIMPLIFIED FOR THE
IBM PERSONAL COMPUTER. Don
Cassel. Englewood Cliffs. NJ:
Prentice-Hall. 1984: 208 pages.
18.3 by 24 cm. hardcover.
ISBN 0-13-963620-X. $22.95.

USING THE EAGLE PC AND 1600
SERIES. Kenniston W. Lord Jr.
New York: Van Nostrand Rein
hold. 1984; 3 52 pages. 15 by
22.5 cm. softcover. ISBN 0
442-2603 5-0. $16 95.

THE WELL-TRAINED COMPUTER.
Mynga K. Futrell and Paul
Geisen. Englewood Cliffs. NJ:
Educational 'Jechnology Publica
tions. 1984; 288 pages. 15.8 by
24.3 cm. hardcover. ISBN 0

Woz: 'IHE PRODIGAL SON OF
SILICON VALLEY. Doug Garr. New
York: Avon Books. 1984; 160
pages. 10.5 by 17.5 cm. softcover. ISBN 0-380-88484-4.
$2.75. •

Teamwork is
making a comeback
in America.
Cooperation on the
production line helped America
win World War 11. We're in another kind of
battle today-a fight for economic survival in an
increasingly competitive world market. Coopera
tion in the workplace is helping us meet this
challenge too.
In plants and offices throughout the country,
management is asking employees for their ideas
on how to increase productivity and improve the

428

VAX FORTRAN. Charlotte
Middlebrooks. Reston. VA:
Reston· Publishing. 1984: 528
pages. 17.8 by 23.3 cm. softcover. ISBN 0-83 59-8243-2 .
$19.95.

work environment. And workers
and their unions are responding
with a wealth of practical sugges 
tions and a renewed spirit of
cooperation.
For information about how
others are working better by working
together, contact:
Cooperative Labor-Management Programs
U.S. Department of Labor
Washington, D.C. 20216
202 - 523-6098
U.S. Department of Labor
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You simply can't afford to miss this opportunity.

government and others.
Altogether, circulation will total 120,000. And you can reach
them all in this one, single directory. In fact, if you sell more than
one product or service, you'll want to consider ads under more
than one category heading. This new, comprehensive directory
will offer up to 6,000 different headings.
So don't wait! November 16 is the closing date for this
significant, new advertising medium. For complete details, write
or call today.

Now, for the first time, your advertising message can reach
all 80,000 members of the NSPE in a single publication-the
unique, new"Professional Engineering Directory." Every member
of NSPE-a group identified by a Gallup poll as a leading force in
the profession-will be listed and have a copy for ready reference.

There's never been a directory like it.
To provide optimum convenience and usefulness to engineers,
the "Professional Engineering Directory" has the unique distinc
tion of being planned and developed by a panel of NSPE engineers
in cooperation with BellSouth National Publishing, one of the
country's most experienced directory publishers with offices in
Atlanta, Chicago, Dallas, Los Angeles, Miami and New York.
BellSouth National Publishing is developing a network of marketing
information tools, including the Regional Industrial Pages (currently
in Florida, Georgia, Alabama, Tennessee and the Carolinas) and
an Import/Export Directory for Latin America.

This could be your last chance to sell the
cream of the engineering crop.
Think for a moment what you will miss if you fail to advertise
in this directory-80,000 members of the NSPE in all five cate
gories of practice: private, industry, government, construction and
education. What's more, copies of this directory will also be sent to
40,000 specifiers of engineering products and services in such fields
as architecture, construction, transportation, communications,

Ir--------------------------------1
BELLSOUTH NATIONAL PUBLISHING
I

P.O. Box 19739, Atlanta, Georgia30325

I
I

Please send me complete details on your new
Professional &gineering Directory.

I
II
I
I
I

ADDRESS

I

CITY

D I would like to join NSPE. D I would like to obrnin a copy. D ! :rn interested in advertising.
NA'"'"

TITI"

FIRM

PHONE

PRODUCT OR SPECIALTY

STATE

ZIP

4C

~--------------------------------~

TOLL FREE: 1-800-222-1207
Inside Georgia, call
1-800-554-1169.

BELLSOUTH
PUBUSHING
NATIONAL

A ~d 6""'So\ll~ ""-'l"""il & P..b&1'\H"9~~1.;,.,
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"Hello, I'm from Thoughtware.
I'm an ingenious expert business
consultant.
Together we'll Trigger actions to run
your business better
than it's ever been run before!'

The Age Of Triggei:
Has Begun.
· Trigger Is A New Generation
Of Personal Computer Software
From Thoughtware.
It Makes lbu Run lbur Business
With Greater Insight, Power And
Control Than Ever Before.
It Triggers Actions To Make
Smarter And More Profitable
Business Decisions.
A manager has three overwhelming
problems. A lack of time. An information
overload. A difficulty in remaining focused on
key business objectives and c~ntrolli~~ them.
uigger solves these problems m a bnlLiant and
innovative way.
It will transform the way you run your
business. uigger monitors key performanc~
areas. And performance can be measured m
volume, dollars, behavior; whatever criteria
are important to your business.
And whenever an element being moni
tored falls outside of its acceptable performance
range, uigger issues action memos, with
probable causes and actions to b~ taken,
requiring the individuals responsible to respond.
And it makes sure those actions are taken.

The More You Use It, The Smarter You Get.
uigger becomes an expert system' learn
ing from experience and helping you learn as
well. The more you use it the smarter you both
get. The more you use it, the more easily and
efficiently you can analyze problems, make
decisions and create solutions.
It works with your people, monitoring and
analyzing their actions, day to day, week to
week, month to month. In your absence,
uigger is still present, acting as your surrogate,
making sure what needs to be done, gets done.
The more you use it, the more smoothly
and beautifully your business will run.
Circle 3 71 on inquiry card.

Why It's Easy To Consult With 1Ngge1:
Getting to know rrigger _is exciting. .
Everything is provided to quickly and _easily
integrate uigger into your regular b~smess .
operations. The computer, itself, assists yo~ m
every phase of using the program. It exp lams
the business approach on which it is based,
and provides all the consultative help that you
will need to set up uigger, and involve and
motivate your people.

The Thoughtware Behind 1hgge1:
Thoughtware pioneered personal
computer-based management training. As a
member of the Alexander Proudfoot world
wide family of companies, Thoughtware drew
on Proudfoot's nearly forty years of manage
ment consulting experience in thousands
of companies, to develop 1iigger.
To meet 'Ihgger, your astounding new
Expert Business Consultant, or Though~are's
other Expert Consultants listed below, v1s1t
your local software or computer store, or call
toll-free 1-800-556-2283 for the dealer nearest
you. For further information about 1iigger or
Thoughtware call 1-800-THT-WARE.
Assessing Personal Mwwgl'ml'nt Skills-Evaluating
Orgw1i zational Efiecth'l'IU.''iS-U1ulastanding P~rsonal
Interaction Styles-Leading Ej/ectively-Mollvatmg To
Achieve Results-Defining Goals and Ob1ect1ves
lmprovi11g Employee Pl.'1forma11ce-Pl.'1fomw11c~
Appraisal-Mwwging Time' Ejfectively-Co!1duct111g
Succe:i'Jjul Meetings-Managing By Exception.
"!rigger runs on: I BM • PC. X_~··. AT and operationally rnmratihlc PCs .
"!rigger is a ·irademark ot I he Alc.xander Proudfoot Comr,my.
Thoughtwarc is a Registered Trademark ofThoughtwarc . Inc.

Ihought1~~rn.
.Expert Consultants In mur

Co1npute1~"
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WHAT'S NEW

ADD-INS

Arbitrary Waveform Generator for PC

·····························••••••••••••••·····················•···············•········•·

ua Tuch's WSB-10 is an
Q arbitrary
waveform gen
erator for the IBM Personal
Computer. Application soft
ware with BASIC-callable
drivers is supplied with this
system.
WSB-10 lets you define up
to 2048 data points. The
data points can be output
as periodic, single-cycle. or
burst waveforms in single
cycle or continuous modes.
A 16-bit software-program
mable timer is used to set
the output rate from 2.4
millihertz to 5 MHz. Output

are supported. Additionally.
GT Merge has a mail-merge
facility that's compatible
with dBASE and other
database-management soft
ware. It's also compatible
with a variety of word pro
cessors. graphics programs.
and text editors.
ConvertaBuffer II with the
GT Merge software is $249.
Contact von Leivendyke
Enterprises. Silvermine Ave..
Norwalk. CT 06850. (203)
846-4973.

ech-Sketch is a colorgraphics. light-pen
·
system for the Apple 11. 11 +.
and Ile. complete with inter
face card and software.
At the heart of Tech-Sketch
is a program called Micro
Illustrator. This program lets
you store up to 48 pictures
on disk. erase mistakes. and
magnify images on a pixel
by-pixel basis. It provides 10
different brush strokes and
such drawing modes as
lines. rays. boxes. circles.
color fill. and freehand
drawing. Picture data can be
stored in binary format for
transmission or hard-copy
output. Color shading is also
offered.
The light pen features
fingertip control and a coil
free cord. The interface card
plugs into Apple slot 7 (slot
5 is also acceptable) and is
cable-connected to a joystick
port outside the computer.
The light pen is hooked into
the joystick port.
The complete Tech-Sketch
package is $149.95. For
further details. contact Tech
Sketch ·Inc.. 26 Just Rd. Fair
field. NJ 07006.

Circle 5 6 4 on inquiry card.

Circle 565 on inquiry card.

The PC/Short Memory
board for the half-size PC
XT or Portable PC expan
sion slot is designed to pro
vide up to 384K bytes of
memory It's available in five
configurations: 64K. I 28K.
192K. 256K. and 384K bytes.
Byte parity is provided. and
switch-selectable starting
addresses. ranging from
I 28K to 512 K bytes. allow it
to operate with a variety of
motherboard RAM capac
ities.
The PC/Short Memory
board can also plug into a
full-size PC AT slot. enabling

you to realize that com
puter's full 640K-byte
memory capacity.
The price for the basic
64K-byte PC/Memory Plus
Clock is $34 5. The top-of
the-line 576K-byte version
costs S114 5. With 64K bytes
of memory. the PC/Short
board is $2 59. The 384K
byte model sells for $7 59.
For complete specifica
tions. contact Emulex Corp ..
354 5 Harbor Blvd .. POB
672 5. Costa Mesa. CA
92626. (800) 854-7112: in
California. (714) 662-5600.

T

resolution is 12 bits. with a
range of - 5 to + 5 volts.
The WSB-10 operates as a
stand-alone unit after it has
been initialized.
With software. the WSB-10

is $595. For more informa
tion. contact Qua Tech Inc..
478 East Exchange St..
Akron. OH 44304. (216)
434-3154.
Circle 5 6 3 on inquiry card.

Graphics, Text Merged, Output on Daisy-Wheel
BM PC. PC XT. and PC AT
users can merge text and
graphics and print the
results on a letter-quality
printer with ConvertaBuffer
II and GT Merge software
from von Leivendyke
Enterprises.
ConvertaBuffer II. a plug-in
card. lets you print presenta
tion graphics on your daisy
wheel or thimble printer
using its period character. It
does this by translating the
Epson graphics output from
such programs as Lotus

I

Low-Cost
Light-Pen System

1-2-3 into the necessary for
mat for graphics printing on
most letter-quality printers
ConvertaBuffer comes with a
parallel printer adapter and
32K bytes of print buffering.
expandable to 64K bytes.
GT Merge is a menu
driven program for inter
mingling graphics and text.
It lets you position graphics
anywhere on a page. as well
as crop and rotate your im
age. Positive- or negative
image printing can be ob
tained. and full disk saves

Expansion Boards Extend PC Memory
he Persyst PC/Memory
Plus Clock and the
PC/Short Memory expansion
boards from Emulex Cor
poration are tailored for the
IBM PC. PC XT. PC AT. and
the Portable PC.
The PC/Memory Plus
Clock. a full-size multifunc
tion board. can be equipped
with up to 576K bytes of
memory. It features a
clock/calendar for automatic
time/date stamping of your
files and a program-security
facility. It has split-memory
addressing. which lets you
use application programs

T
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that require more than 640K
bytes of RAM by providing
access to an additional I 28K
bytes of memory.
'[\vo software programs.
lnsta-Drive and Wait-Less
Printing. come with
PC/Memory Plus Clock.
lnsta-Drive employs user
assignable RAM for disk
emulation that's equivalent
to four single-sided floppy
disk drives. Wait-Less Print
ing buffers up to 30 pages
of data or text. Buffering is
user-defined through
automatic spooling for serial
or parallel printers.

Circle 566 on inquiry card.

WHATS NEW

MASS STORAGE

Winchester Has 2 56K~Byte RAM Cache
he DisCache Win
chester-disk subsystem
for the IBM Personal Com
puter has an internal. micro
computer-controlled RAM
cache area. The cache.
which can be used for pro
grams or data. has an ac
cess time of I 00 m icrosec
onds (maximum] The aver
age disk-access time is 8
milliseconds.
Available with 10. 20. or
40 megabytes of formatted
storage and with a 2 56K
byte cache. the DisCache

has an independent micro
processor that monitors and
files frequently requested
sectors in the RAM cache.
Part of the cache is reserved
for a so-called anticipatory
buffer. which consists of 31
sectors related to the re
quested one.
When writing a sector to
disk. the DisCache processor
immediately stores the sec
tor into RAM. which frees
your program for further
processing without a disk
access delay. The processor

NCR Hard Disks
Are IBM·Comoatible

Tape Subsystem Works Like Floppy

T

CR's 6097 series of
IBM PC-compatible
hard-disk drives are
available with storage
capacities ranging from IO
to 60 megabytes. The series
is divided into basic single
or dual-drive I 0- and
30-megabyte units. all of
which fit into the same
enclosure. One full IBM ex
pansion slot is required. and
the series is compatible with
the IBM hard-disk operating
system. which lets you boot
directly from the drive.
The IO- and dual
I 0-megabyte drives feature a
recording density of 907 5
bits per inch and an average
disk-access time of 93
milliseconds. The 30- and
dual 30-megabyte drives
have 9550-bit-per-inch re
cording densities and a
53-millisecond average
access time.
The I 0-megabyte 6097
fixed-disk drive is $27 50. Its
double-drive complement is
priced at $3750. The basic
30-megabyte unit sells for
$42 50. With twice the
storage. it's $6750. For fur
ther details. contact NCR
Corp.. 3718 North Rock Rd..
Wichita. KS 67226.

transfers each new sector to
disk.
The processor constantly
keeps track of the sectors
being updated. and at the
end of the day. it gives you
the option of writing just
those sectors to the com
puter's floppy disk.
Other features include
shared access of 0.5 mega
byte for up to 21 computers.
support of multiple operat
ing systems that can be
selected from a front-panel
display. a I-megabyte print

N

Circle 568 on inquiry card.

---

ata Electronics has
entered the end-user
market with a tape-cartridge
subsytem that serves both

D

--

as a streaming-tape backup
and as a large-capacity disk
drive. The Slr6 subsystem.
which is designed for the

Disk Subsystem Stores 20 Megabytes
lato. a 20-megabyte
Winchester hard-disk
subsystem for the Apple II.
comes with a controller and
a host adapter with software
enhancements in ROM.
This subsystem supports
and runs four operating
systems: AppleDOS. Pro
DOS. Pascal. and CP/M.
DOSes can be switched with
a simple command. and all

P

are auto-bootable. Utility
software on the host
adapter includes file.
volume. or disk copy In
dividual files and volumes
can be password-protected.
Single-unit pricing for Plato
is SI 500. Contact Disc Tech
One Inc.. 849 Ward Dr.. San
ta Barbara. CA 931 11. (805]
964-3 53 5.
Circle 569 on inquiry card.

spooler. and a choice of
ports: Centronics parallel or
RS-2 32C serial.
DisCache will also work
with NEC and Apple com
puters. A IO-megabyte Dis
Cache lists for $3 350. The
40-megabyte DisCache will
list for $5650 when ship
ments begin in January. For
more information. contact
Eicon Research Inc .. P~nt
house Suite. 520 Fifth Ave..
New York. NY 10036. (212 ]
719-53 53 .
Circle 567 on inquiry card.

IBM PC XT handles 17
megabytes of formatted
data or 21 .3 megabytes of
unformatted information. It
uses a high-density V.-inch
tape cartridge that meets all
ANSI X 3. 55-19 77 standards.
The SL-6 features file
selectable and intelligent
streamer modes. The file
selectable mode lets you
retrieve and work with files
just as if you were using a
floppy disk. In its intelligent
streamer mode. the SL-6
bypasses unused space and
bad sectors. which are nor
mally copied by streaming
tape backups. and stores
only your data files.
The SL-6 reads data at 30
ips and searches at 90 ips.
At 30 ips. the transfer rate
is 24 K bytes per second.
The head type is dual gap
read/write. with a four-track
serpentine with separate
erase. 1b support the strain
inherent in the file-select
feature. the Slr6 is said to
incorporate a special
purpose start/stop motor.
The SL-6 is $2195. The
media are $46. Contact Data
Electronics Inc .. 10150 Sorren
to Valley Rd .. San Diego. CA
92121-1699. (619] 452-7840.
Circle 570 on inquiry card .
(continued)
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WHATS NEW

PERIPHERALS

IBM Unveils Printers
...........................................................................................................................
BM's Ouietwriter and
Wheelprinter printers are
compatible with the full PC
product line. including the
PCjr and the Portable PC.
The Ouietwriter operates
at 40 cps in IO pitch. 48 cps
in 12 pitch. 60 cps in I 5
pitch. and 40 to 60 cps in
proportional spacing.
Double-width printing is
available with all pitches It
uses electronic type-font car

I

tridges. two of which are on
line simultaneously. and sup
ports graphics output.
Automatic cut-sheet and
continuous-forms feed
paper-handling capabilities
are optional features: semi
automatic cut-sheet feed is
standard. Supplied diag
nostics are power-on test
and operator-initiated ripple
and wrap.
Ouietwriter comes with

four 2 52-character electronic
fonts. print ribbon. print
head. cleaning cartridge. and
a Centronics-type parallel in
terface. It lists for SI 395.
The bidirectional Wheel
writer uses a 96-character
cartridge print wheel. Print
pitches are IO. I 2. and I 5.
plus proportional spacing. It
offers 2 5-cps burst printing
at 12 pitch. Integrated
continuous-forms and

automatic sheet feed
capabilities are standard.
It comes with nine ASCII
print wheels and single- and
multistrike ribbons. Either
Centronics parallel or
RS-2 32C serial interfaces are
available. The list price is
$1795. For more informa
tion. contact IBM Corp.. POB
1328. Boca Raton . FL 33432 .
(800) 44 7-4 700.
Circle 571 on inquiry card.

Optical-Link RS-232C Modem Set

Capture Images for Commodore

he Fl-DP232 from Foun
dation Instruments is a
fiber-optic RS-232C modem
set offering fully passive
operation and full RS-232C
functionality. The link is
made up of twin modems.
mounted at both ends of a
length of cable. The
modems plug into a stan
dard 25-pin RS-232C source.
such as a printer or com
puter. in a matter of
seconds.
The Fl-DP2 32 derives its
operating power from the
transmit data. It supports
full-duplex asynchronous

omputereyes is a video
acquisition system for
the Commodore 64. A slow
scan device. Computereyes
plugs directly into the 64's
user 1/0 port and connects
with standard video sources.
such as a camera or
videodisc unit. Through soft
ware control. a black-and
white image can be cap
tured in less than 6 seconds.
and a multiscan mode pro
vides you with gray-scale
images.
Comprehensive software is
supplied with Computereyes.
The software includes

····•····•·········••··•••··············•···•••·••••········

T

operation from 7 5 to 20.000
bps. OTC or DCE operation
is switch-selectable.
Modifications to the
RS-2 32C pin-outs are not
required.
Cable lengths ranging from
I 0 to 2000 meters are
available. The Fl-DP232 with
a IO-meter cable costs $495.
Extra cabling is $2.98 per
meter. For further details.
contact Foundation In
struments Inc .. 24 Colon
nade Rd.. Nepean. Ontario
K2E 716. Canada. (613)
226-4000.
Circle 572 on inquiry card.

W
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machine-language image
capture routines. a menu
driven executive. and image
compression/decompression
routines to maximize disk
space.
A Commodore I 54 I or
compatible disk drive is re
quired. With interface
module. software. and
manual. Computereyes is
$129.95. A complete system
with a camera can be pur
chased for $349.95. Contact
Digital Vision Inc.. Suite 2.
14 Oak St.. Needham. MA
02192. (617) 444-9040.
Circle 5 7 3 on inquiry card.

SYSTEMS

MicroMix Expands DP Operations
he MicroMix 16 from
1rios Micro Systems is a
I 6-bit computer said to be
completely compatible with
IBM PC and PC XT hard
ware. peripherals. and soft
ware. It is designed to use
the IBM's keyboard and
display screen for PC and
host operations. The
MicroMix 16 plugs directly
into the IBM computer or
into an asynchronous ter
minal. permitting full use of
a data-processing depart
ment's base of installed ter
minals. It can connect with
IBM 3270-type computers.

T
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ASCII terminals with
RS-232C ports. electronic
typewriters. stand-alone
word processors. and other
personal computers.
The basic system com
prises a I 6-bit Intel 8088
processor. I 28K bytes of
RAM. a 320K-byte double
density drive. and a univer
sal terminal controller (UTC).
which is a high-speed inter
preter and communications
controller between the
MicroMix 16's central pro
cessor and the attached
computer.
MicroMix I 6 accepts

accessory boards and
peripherals built for the IBM
PC and offers room for a
second disk drive and a
mathematics coprocessor. It
has a single RS-2 32 serial
port. four 1/0 expansion
slots. and a Centronics-type
parallel printer port. RAM is
expandable to 256K or. with
IBM PC memory expansion
cards. to 640K bytes
Optional equipment in
cludes 64K-byte memory.
upgrades. a secure transfer
program. a keyboard. and a
carrying case.
A basic unit. with 2 56K

bytes of RAM. twin floppy
disk drives. serial and Cen
tronics ports. and an asyn
chronous terminal controller.
sells for $21 50. With one
drive. a IO-megabyte Win
chester hard disk. parallel
and serial ports. and the
UTC with IBM 3278 coax
and RS-232C interface. the
MicroMix 16 sells for
$3 586. For further in
formation. contact Trios
Micro Systems Inc.. I 4 7
Beacon St.. South San Fran
cisco. CA 94080. (4 I 5)
583-7733.
Circle 5 7 4 on inquiry card.

WHAT'S NEW

STEMS

MS·DOS, Proprietary DOS, Multiusers
he AM-680 Series ELS
from Alpha Micro
systems is a multiuser com
puter with two operating
systems and a pair of
microprocessors. Capable of
supporting three users. ELS
combines a 16-bit Intel 8088
running MS-DOS and the
16-/32-bit Motorola M68000
chip running AMOS. a pro
prietary multiuser operating
system.
Standard equipment on
the AM-680 includes a
IO-megabyte hard-disk drive.
a single 360K-byte floppy
disk drive. an M68000
coprocessor board. a
monitor with controller. a
keyboard. and a battery
backed clock/calendar for
AMOS. It has ! 28K bytes of
RAM. expandable to 2 56K.
dedicated to AMOS and
256K bytes of memory for
MS-DOS. which can be ex-

T

panded to 640K bytes.
Single serial and parallel in
terface ports are supplied.
The AM-680 has been
designed with a number of
performance features that
facilitate the integration of
both DOSes. For example.
the I 0-megabyte hard disk
can be partitioned between
the operating systems. which
maximizes disk space.
Another feature lets you
transfer text files between
the operating systems.
Options include a color
monitor. an IBM serial inter
face. and 1281<-byte expan
sion boards. With a
monochrome monitor. the
AM-680 Series ELS is
$6870. With a color monitor.
it's $4 70 more. Contact
Alpha Microsystems. 17332
Von Karman Ave .. Irvine. CA
92714. (714) 957-8500.
Circle 575 on inquiry card.

Sinclair Adds Full-Travel Keyboard to Spectrum

inclair Research has an
nounced that the ZX
Spectrum's original "chiclet"
style keyboard has been
abandoned in favor of the
full-travel keyboard used on
the company's QL computer.
The ZX Spectrum+ is a
Z80A-based microcomputer
with 48K bytes of RAM and

S

2 56- by 176-pixel graphics in
eight colors. In England. it
costs £ 179.95 (approximate
ly $213). It is not available
in the U.S..
Contact Sinclair Research
Ltd .. 6 Kings Parade. Cam
bridge CB2 I SN. England:
tel 011 (44) 233-353-204.
Circle 576 on inquiry card.

Program Computes Deviation, Draws Graphs

......••..............•.•...................................

graphics software
package for scientists
and engineers. Analytical
Graphics runs on the Apple
11+ and lie. It accepts data
from the keyboard or DIF
files. computes the standard
deviation or standard error
of the mean. and displays
the data and error bars in a
variety of graphic formats.
With Analytical Graphics.
you can produce point and
line graphs and solid. line.
split. or merged bar charts.
Linear. semilog. and log/log
axes can be used with
automatic or manual scaling.

A

Multiple line or bar overlays
and linear regression
analyses are supported.
Labels and headings are
user-controlled. Hard copy
can be obtained through
screen dumps.
Analytical Graphics re
quires 64K bytes of RAM
and a disk drive. It's priced
at $90. which includes two
copies of the program. a
tutorial disk. and a manual.
Contact Scientific Software
Products. 57 26 Professional
Circle. Indianapolis. IN
46241. (317) 244-6163.
Circle 577 on inquiry card.

Turn Mac into an Information Center
acLink converts the
Macintosh into an in
formation utility system that
can serve as a private
electronic-mail system. a
public news system. a file
distribution system. or all
three. It uses a simple user
interface and supports
remote access from Macin
tosh computers. personal
computers. and ASCII
terminals.
MacLink handles 7 or 8
data bits with even. odd.
or no parity and a single
stop bit. Automatic data-rate
select is provided. with
rates of either 300 or 1200
bps.
The electronic-mail
capability has such features
as address validation. reply
generation. and mail-receipt
verification. Its editor is said
to be easy to use. and
MacLink imposes no limit
on message size.
The BBS aspect of
MacLink permits a virtually
unlimited number of
categories to be read or
posted. Features such as
headline scanning. automatic
reply generation while
reading. and reading
specified articles without

M

pause are standard. Users
can specify the range of
articles to be read. or
MacLink can automatically
give them a list of newly
posted items.
Data files can be uploaded
and downloaded with the
file system . With MacLink.
you can create any number
of directories for categoriz
ing files. A summary list is
available. and a file list
showing names. sizes. date
and time of upload. and a
description of a file's con
tents is provided.
Sysops access MacLink
from the Macintosh or from
a remote site. They wield
commands that let them
enter the message of the
day. change a user's access
privileges. delete users and
items. add and change
categories or file system
directories. and shut down
the system.
MacLink·s suggested price
is $50. For more informa
tion. contact Connick and
Associates Inc.. 2329 Old
Trail Rd. Reston. VA 22091.
For an on-line demonstra
tion. call (703) 476-9459 .
Circle 578 on inquiry card.
(continued)
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Idea Processor/Project Manager Lets You Visualize Plans
pplitech Software's Proj
ect Planner is an idea
processor/proj ect-manage
ment tool for the Apple II
family that lets you analyze
the planning and scheduling
of a project still in its for
mative stages.
The key to this system. ac
cording to the manufacturer.
is its automatic project
graph-filtering and genera
tion capability. This feature
lets you enter activities and
a minimal amount of infor
mation into Project Planner.
which then automatically
generates a project flow
chart and schedule and
filters out inconsistent infor
mation. Once the flowchart
is prepared. you can use the
supplied critical-path
method (CPM) feature to
fine-tune your project.
Project Planner has tradi
tional CPM capabilities It
lets you plan. organize.
schedule. and monitor a

A

and updating of files. auto
matic compression of Apple
soft programs. and improved
file-handling capabilities.
The CMOS 6502 allows ab
solute indexed indirect ad
dressing and absolute in
direct addressing. Branch
always and store zero in
memory are two of its eight
new instructions.
DOS 4.0 works with the
Apple II. II+. and Ile. Con
tact Rune Enterprises, Sales
Department. Suite 214. 80
Eureka Square. Pacifica. CA
94044. (415) 355-4851.

octermin~I is a te\e
commumcat1ons pro
gram that lets you use an
Apple lie. Ile. or Ill as
the intelligence behind a
network.
It's a simple system de
signed for showing. selling.
or receiving orders. Atten
dants are not required. and
Nocterminal uses standard
communications protocols.
Presently. it operates at full
duplex with 7 bits and
space parity
Nocterminal lets you enter
data. customize files. impose
time limits. and test presen
tations before they go on
line The entire system can
be password-protected. As
operator. you can access
selected password-protected
files and allow callers to at
tach comments to files.
Nocterminal comes with a
text editor. a filing utility.
and operator and caller
assistance. Both help
systems contain text files
that can be edited by the
system operator. An on-line
mode lets you display infor
mation to callers auto
matically
The Apple Ill version
of Nocterminal. $200. re
quires 2 56K bytes of RAM.
It runs in native mode. The
lie/lie versions. $175. need
half as much RAM. Addi
tional hardware re
quirements are an auto
answer modem that sup
ports the Hayes Smart
modem command set and
two disk drives. If you wish
to use Nocterminal's
connect-log. time-out. and
time-stamp file features. a
system clock is needed.
Contact Nocturnal Soft
ware. POB 794. Soque\. CA
95073 . (408) 462-3912. For
an on-line demonstration.
call (800) 237-0601: in
California. (800) 523-7917 .

Circle 581 on inquiry card.

Circle 582 on inquiry card.

N

project. focus on its critical
activities. and see and
analyze the results of alter
native strategies.
Currently available for
dual-drive. 64K-byte Apple
II + . Ile. and lie computers.
Project Planner has a sug
gested retail price of $I 50.
An enhanced. I 28K-byte ver-

sion for the Apple lie and
lie with 80-column card will
be available soon. An IBM
PC version with a user inter
face similar to the Macin
tosh is in the works. Contact
Applitech Software Inc. 381
Harvard St.. Cambridge. MA
02138. (617) 497-8268.
Circle 5 79 on inquiry card.

Search, Edit Mac's Memory
ac Zap. a Macintosh
disk and memory util
ity program. lets you search.
edit. and modify a disk or
memory. It supports a full
screen editor using the Mac's
mouse and hexadecimal and
ASCII formats. If you have
two disk drives. you can
compare and copy disks.
Mac Zap provides disk in
formation regarding block
allocation maps and volume
information (edit). File infor
mation provided includes a
file allocation map for
resource and data forks and
edit file information.
After you create. say. a
block allocation map. you
can use the Mac Zap
utilities to apply patches or
recover files. Mac Zap is
suitable for repairing dam
aged disks and customizing
menus. It has a routin e that

M
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Site Network
on Apple

lets you search a disk for
damaged areas or the Mac·s
memory
The suggested list price is

$60. Contact Micro Analyst
Inc.. POB 15003 . Austin. TX
78761. (512) 926-4 527.
Circle 5 8 0 on inquiry card.

New Apple DOS
OS 4.0 from Rune
Enterprises is said to
provide up to 3 5 percent
more disk-storage space than
prior Apple disk operating
systems. DOS 4.0. which
comprises a CMOS 6502
microprocessor. software.
and supporting manuals. has
a suggested retail price of
$95.
DOS 4.0 increases the
available RAM for language
card users by IOK bytes and
can expand the formatted
disk-storage capacity to ap
proximately 190K bytes. It
reportedly has faster reading

D
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Run DOS 3.3 Programs on Profile
rofix lets you run your
DOS 3. 3-specific soft
ware on the Apple ProFile
hard disk without converting
to ProDOS. You can map
portions of the ProFile with
DOS 3. 3 format and reserve
other areas for ProDOS and
Pascal.
The Profix utilities disk
comes with file-transfer pro-

P

grams. a configuration pro
gram. and routines for ini
tialization. disk copying. and
disk backup. It runs on the
64K-byte Apple II+ and 641<
or 12 8K-byte Apple 11 e sys
tems. It costs $59.95. Contact
Nordic Software Inc .. 4910
Dudley St.. Lincoln. NE
68504 . (402) 466-6502.
Circle 583 on inquiry card.

Easy to Design Graphs
emini Video says that
its Environmental
Graphics software is tailored
for people who want easily
designed graphs. It includes
contour maps. scatter
diagrams. linear and loga
rithmic axes. bar and pie
charts. and mathematical
equations Graph and text
editing is provided. and

G

data is entered in a style
that's similar to a spread
sheet.
Environmental Graphics
runs under DOS 3.3 on the
Apple II. This program sells
for $69 .95 . For more infor
mation. contact Gemini
Video. POB 2018. Vernon.
CT 06066. (203) 875-0052.
Circle 5 8 4 on inquiry card.
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68000 Assembly Development Package Works with CP/M
MAC68K is an assem
bly-language develop
ment package for computers
based on the Motorola
68000 microprocessor and
running under CP/M.
CP/M-86. MS-DOS. or
PC-DOS.
Priced at $595. XMAC68K
will also be available for

X

several different implementa
tions of UNIX.
The XMAC68K package is
composed of assembler.
macro preprocessor. linkage
editor. librarian. and symbol
report generator modules.
augmented by utility pro
grams. It uses standard
68000 assembly-language

code as input. and its
various modules work in
consort to produce hexadeci
mal object files in Intel.
Mostek. and Motorola
formats.
According to the manufac
turer. key features include
compatibility with Motorola
assembly language. macro in

structions and structured
assembly statements. de
tailed cross-references. and
English diagnostic mes
sages.
For further details. contact
Avocet Systems Inc.. IO Sum
mer St.. Rockport. ME
04856. (207) 236-8227.
Circle 5 8 5 on inquiry card.

1/0 devices. which can be
helpful when writing high
speed. custom 110 drivers.
With a manual. this
package has a suggested list
price of $485 . Most CP/M
formats are available. A

demonstration disk with the
manual can be obtained for
$30. Contact Computer
Dynamics. 105 South Main
St.. Greer. SC 29651. (803)
877-7471.

BASIC Compiler Has Multitasking Abilities
process-control BASIC
compiler featuring high
speed executions and real
time. multitasking capabilities.
CDI*BASIC is designed for
computer-control projects for
any CP/M-based system. In
addition to most standard
BASIC commands. this com
piler has a number of com
mands that facilitate interfac
ing with the Z80 interrupt
structure.
Because only one task can
be in control of the pro
cessor at any given time.
CDl*BASIC cannot be con
sidered a true multitasking
system. However. the soft
ware within it automatically
switches processor time be
tween each task. which. in
turn. results in the ap
pearance that multiple tasks
are running concurrently.
Source code is compiled at
a rate of more than 100
BASIC lines per second and
then executed. Compiled Z80

A

code can be stored to run at
a later time without a run
time license agreement.
CDI*BASIC can provide
machine-language program
mers with a list of jump vec
tors of all designated logical

Circle 586 on inquiry card.

CP/M Communications Utility
CP/M-based commu
nications package. the
Softcom.:Jelecommunications
Utility can be used as an in
telligent terminal program
and as a CP/M-to-CP/M file
transfer tool. Softcom can
be used to turn your com
puter into a terminal to host
a timesharing system or for
capturing data from a host.
When communicating with
another microcomputer run
ning Softcom. you can ex
change files with error
detection and automatic
retry.
In its intelligent terminal

A

mode. Softcom supports
half-duplex and full-duplex
transfer at rates of up
to 9600 bits per second.
Since it supports XON/XOFF
protocols. Softcom can be
used for sending large
ASCII files to any host
using those protocols. Un
attended file transfers
between CP/M systems and
transfers through the CP/M
console port are also
supported.
Data can be prepared
beforehand or at the ter
minal at the time of transfer.
Received data can be stored

or printec .
The Softcom-lelecommuni
ca tions Utility package re
quires 32K bytes of memory.
the CP/M operating system.
and a computer based on
an 8080. 808 5. or a Z80
microprocessor. Softcom is
available in most 8- and
514-inch disk formats. The
list price is $I 50.
For more information. con
tact The Software Store. 706
Chippewa Square. Mar
quette. MI 49885. (906)
228-7622.
Circle 58 7 on inquiry card.
(continued)
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MS-DOS

Dynamic Debuggers
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fix86 and Pfix86 Plus
are advanced debugger
utility programs for 8088/
8086 microcomputers with
MS-DOS.
Pfix86 is a dynamic
debugger for use with
assembly language or high
level programming lan
guages. Its multiple-window
display lets you simulta

P

neously view program code
and data. breakpoint set
tings. current machine
register. and stack contents.
An in-line assembler and
such advanced breakpoint
features as permanent and
temporary settings are pro
vided. Pfix86 supports
single-keystroke tracing.
Pfix86 Plus is an enhanced

version of Pfix86 that offers
symbolic and overlayed pro
gram debugging capabilities.
The symbolic debugging
tool eliminates hassling with
linker memory maps
because it accepts symbolic
names whenever you would
normally have to enter an
address. Its in-line assembler
permits temporary patches.

which prevents the need to
recompile when program
bugs are identified.
Pfix86 is priced at $19 5.
and Pfix86 Plus is $395.
Contact Phoenix Computer
Products Corp.. Suite 220.
l 416 Providence Highway.
Norwood. MA 02062. (617)
762-5030.
Circle 588 on inquiry card .
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Word Processor
for Scientists
he T3 Scientific Word
Processing System from
Triad Computing provides
for unlimited file size. 2 5
levels of superscripts and
subscripts. chemical for
mulas. complex mathemat
ical expressions. footnotes.
headers. and footers. This is
a menu-driven system that
runs on the IBM PC. PC XT.
PC AT. and many
compatibles.
T1 lets you define and mix
eight fonts in a single docu
ment: each font contains 128
characters. It has standard
word-processing functions.
such as move. copy. and
delete. as well as a font
editor. and boldface.
underline. and strike-out of
any character. Various dot
matrix and laser printers.
such as Epson and IBM. are
supported: drivers are
available for other printers.
·iwo double-sided. double
density disk drives. PC-DOS.
512 K bytes of RAM. and a
color-graphics adapter are re
quired. It can run off a hard
disk. T1 is $595 . A UCSD
Pascal version is $495 .
For details. contact ll'iad
Computing Inc .. 1190-B
Foster Rd .. Las Cruces. NM
88001. (800) 874-2383; in
New Mexico. (5051
522-4600.
Circle 589 on inquiry card.
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Compiler Enhances dBASE Ill Applications
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lipper is a compiler for
Ashton.:iate's d BASE III
relational database system.
The manufacturer. Nantucket
Inc.. says that compiled
dBASE Ill applications
should run from 2 to 20
times faster than interpretive
versions. Clipper is also said
to make more efficient use
of disk-storage space by
creating more compact
application-code files than

C

interpreted versions of
dBASE Ill.
This compiler generates
relocatable. executable
elements that cannot be
backtracked to the source
codes. Consequently. you
are not forced to devise
complex data-encryption
schemes to guard your
work. Clipper has a com
plete set of compiler
generated error messages

Four-In-One Color Graphics System
roDraw for 2 56K-byte
IBM PCs combines a
color paint system. database
with an auto-cycle option. a
NAPLPS non-SRM decoder.
and a telecommunications
emulator. It provides the
means for creating and
transmitting color graphics
and text images for a variety
of presentations.
The drawing module uses
pop-up menus and gives you
rubber-banding and graphics
and text-editing abilities. Also
featured are scrolling within
windows and an on-line
manual.
The database allows for an
unlimited number of pages
to be linked into a presenta
tion. Each page can branch
into I 0 different pages As
many as 200 ProDraw im
ages can be stored in a

P

single 360K-byte floppy disk.
ProDraw's decoder module
produces displays with a
320- by 200-pixel resolution
in IO or 16 colors. depen
dent upon your color board.
It has eight fill textures and
user-definable brush and
text sizes.
The terminal emulator has
ASCII and NAPLPS modes.
auto-dial and log-on. file
save capabilities. and 300
to 9600-bps data rates. Five ·
different color boards are
supported.
ProDraw works with more
than 20 IBM PC-com
patibles. DOS 2.0 is re
quired. The price is $3 50.
Contact Limicon Inc.. 144
Hampton Ave.. Toronto.
Ontario M4K 2ZI. Canada.
(416) 481-7859.
Circle 591 on inquiry card.

that assist in locating pro
gramming bugs.
Clipper is currently
available for the IBM PC and
true compatibles. Versions
for major 8- and 16-bit com
puters will be announced
soon. The suggested list
price is $695. Contact Nan
tucket Inc.. 204 56 Pacific
Coast Highway. Malibu. CA
90265 . (213) 4 56-731 5.
Circle 590 on inquiry card.

Multitasking for IBM
ulti-Job lets you run up
to nine IBM PC-DOS
programs simultaneously. The
keyboard and screen can be
assigned to any job with a
simple keystroke. while the
remaining jobs execute
unattended.
Multi-Job divides com
puting time and memory
among tasks. It lets you
assign job priorities. and any
task can be displayed.
Additional hardware is not
required: however. extra
system memory may be re
quired by your programs It
supports DOS 2.0. 2.1. and
3.0 running on the IBM PC.
PC XT: and PC AT. It costs
$159. Contact B&L Computer
Consultants. Suite B. 7 337
Northview. Boise. ID 83704 .
(208) 377-8088.
Circle 592 on inquiry card.
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Indexing Tool for Word Processors
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Solve Equations

exin is a general text
indexing tool that
creates an index for standard
text files. Phrases. sentences.
or paragraphs also can be
extracted and saved for later
re\erence. and indexes can
be printed in a standard for
mat or with page and line
numbers.
Texin lets you devise
keyword files from the
original text or from your
own list. Both keyword and
index files can be updated
or modified at any time. and
when you add or delete
pages from your manuscript.
Texin lets you update the in
dex file without creating a
new one.
The original text is not cor
rupted when you use Texin_
In addition. keyword extrac
tion and index creation do
not demand that you

ptisolve is a mathemat
ical problem-solving
program for the IBM PC and
selected MS-DOS microcom
puters. It can handle such
problems as least-squares fit
ting. single equation with
one unknown. a system of
simultaneous equations in
several variables. and max
imization or minimization of
a function with constraints.
11-anscendental functions in
clude exponentials. loga
rithms. and trigonometric
functions. Solution accuracy
is seven digits.
Optisolve lets you enter
problems in symbolic form.
without requiring the use of
a programming language.
You can also enter problems
from a file.
. This program accepts
linear or nonlinear con
straints in the form of equa

T

manually scan the text to
identify keywords.
A conversion module lets
you alter WordStar files for
direct processing. This
feature can be used to
create a standard ASCII file
for transmission or printing
outside of WordStar.
Miscellaneous features in
clude menu-driven operation.
extensive help. error
messages. on-line explana
tions. and word tallies by
keywords. references. or total
manuscript word count.
An IBM PC or PC-compati
ble with 12 8K bytes of RAM.
PC-DOS or MS-DOS. and
one disk drive is required . It
sells for $80. Contact
Mariach Ltd .. POB 1324.
Station B. Ottawa. Ontario
KIP SAO Canada. (613)
237-3189.
Circle 593 on inquiry card.

0

tions or inequalities. You can
modify variables interactive
ly. and variables can be real
or complex. Variable names
can have an arbitrary length.
Optisolve can give you
global solutions or local
solutions that are near to
the input starting values.
If you have Lattice C or
Microsoft's C Compiler. you
can link Optisolve with C
language functions.
Minimum hardware re
quirements are 128K bytes
of RAM and a disk drive.
DOS 1.0 or higher is
necessary. An 8087 co
processor is recommended.
A Macintosh version will be
available soon. The list price
is $195. For more informa
tion. contact Optisoft. 14 45
Crone Ave.. Anaheim. CA
92802.
Circle 594 on inquiry card.
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PDP/ 11 Compatibility for Pro 350
&H Computer Systems·
Pro/TSX-Plus operating
system transforms the DEC
Professional 350 into a
multiuser. PDP/I I-compatible
computer.
Pro/TSX-Plus gives the Pro
350 three-user capability.
multitasking operation. and
access to the entire range of
applications and utilities
under DEC's RT-I I operating
system.
At the heart of Pro/TSX
Plus is an adaptive schedul
ing algorithm that enhances
resource management for
rapid system response. It
lets you set your job
priorities. and it then adjusts
those priorities for the best
response during the pro
gram execution. Other
enhancements to increase
system response include
data and directory caching
for improved file 1/0 speed.

S

Pro/TSX-Plus gives you 64K
bytes of virtual address
space for each task. which
lets you run the full comple
ment of RT- I I applications.
Unreserved physical memory
can be used by programs
that employ either virtual

overlays or arrays.
Miscellaneous features are
spooled printing. record
locking. communications
with dial-in support. concur
rent program control. log-on
security. interprogram
messages. and a virtual

debugger.
Pro/TSX-Plus is $900.
Quantity discounts are
offered. Contact S&H Com
puter Systems Inc.. 1027
17th Ave. S. Nashville. TN
37212. (615) 327-3670.
Circle 595 on inquiry card.

Low-Cost Communications for TRS
azyComm is a $34.95
communications pro
gram for the Radio Shack
TRS-80 Models I. Ill. and 4.
It can be configured for any
host system. and LazyComm
automatically logs on and
dials using a smart modem.
It also tracks your time on
line.
Many LazyComm
parameters. such as the
codes for XON and XOFF.
are user-definable. All fram
ing. parity. and overrun

L

errors are reported by
means of graphic shapes on
screen.
You can send received
data to a printer for con
tinuous output or store it to
disk. Print screens are sup
ported. When you're up
loading data. LazyComm
gives you the option of
sending blocks or single
lines of text. Information can
be sent or received at rates
of up to 9600 bps. Also
featured are ASCII and

binary file transfers and a
capture buffer with room for
approximately 30K bytes of
data.
LazyComm works with any
Model I or Ill DOS. It can
be integrated with the Lazy
Writer word processor in the
Model I. Ill. or 4 versions.
Contact AlphaBit Com
munications Inc.. 13 349
Michigan Ave.. Dearborn. Ml
48126. (313) 581-2896.
Circle 596 on inquiry card.
\continued)
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WHAT'S NEW

SOFTWARE• OTHER COMPUTERS

~~~~~~~~~~~~~~~~~~~-

Open Access for DG/One

Software Streamlines Office

pen Access. an inte
grated software pack
age. is available for the Data
General/One portable com
puter.
Open Access is made up
of six modules: relational
database. spreadsheet. word
processing. appointment
calendar. communications.
and graphics. It comes on
five 3 Vi-inch floppy disks.
which include a pair of
tutorials.
The database can process
five files simultaneously. The
spreadsheet is not limited to
RAM space. and the word
processor can link files
together and incorporate

he Administrator is an
office-automation soft
ware system for the DEC
Rainbow. An integrated
package. the Administrator
can operate alone or as part
of a linked network. It's
designed to streamline such
office tasks as scheduling
meetings. tracking memos.
and outlining personal ex
penses. When used in a net
work. the Administrator
automatically checks for
conflicts in the schedules of
all individuals on the
system.
The Administrator provides
a clock/scheduler system. a
personal to-do list. an index

0

data and graphics from
other modules.
The graphics module.
which has three-dimensional
capabilities. can be used for
creating slide shows. The
communications module can
be set to operate in either
slave or unattended modes.
Open Access is $695. It's
also available for the Com
paq. Columbia. IBM PC.
Sperry, Tandy 2000. TI Pro
fessional. and IBM PC
compatibles. Contact Soft
ware Products International.
10240 Sorrento Valley Rd ..
San Diego. CA 92121. (619)
450-1 526.
Circle 597 on inquiry card.

T

file. a calculator. an expense
tracker. electronic mail and
filing. and a telephone
message file.
A Rainbow with 2 56K
bytes of memory. a disk
drive. and a 5-megabyte
hard disk is required. The
Administrator will also work
with the DEC Pro 3 50 series
and the IBM PC XT and PC
AT. The suggested retail
price is $795. A license for
the multiuser DEC Pro 3 50
is $1795. For more infor
mation. contact Inteck Inc ..
Suite 20. 695 South Col
orado Blvd .. Denver. CO
80222. (303) 733-5900.
Circle 598 on inquiry card.

ALLWRITE!

·······················••••·•• ·················································•···••····••···•··••··•·······•··•···•·•••·•
LLWRITE! from Prosoft
is an advanced word
processor for the Radio
Shack TRS-80 Models I. Ill.
4. and 4P It's suitable for
writing simple letters. devis
ing customized form letters.
constructing legal documents.
and authoring books.
ALLWRITE! comes with con
trols for a variety of printers.
and right-justified. propor
tional spacing is standard
Two-key English-language
based commands simplify
usage. Predefined soft keys
for such functions as
paragraph indents and
centering text are also
provided. ALLWRITE! can
develop tables of contents.
indexes. and footnotes.
It can process severa I floppy
disks as a single docu
ment.
An on-line help library ex
plains more than 50 subjects
and is accessed with a
single keystroke. A quick
reference card fits on the
keyboard and a 3 50-page
manual offers examples and
a tutorial.
ALLWRITE! will work with
the Electric Webster I. 7

A
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spelling checker and the
DotWriter 4.0 graphics text
formatter. It will not work
with CP/M.
ALLWRITE! file structures
are upward-compatible with
NEWSCRIPf's file structure.

The Model 4 version sup
ports an 80-column by
24-line screen and lets you
edit three files simultaneous
ly on a 12 BK-byte machine.
System requirements are
48K bytes of memory, two

disk drives. and a TRSDOS
style operating system.
ALLWRITE! is available for
$249.95 from Prosoft. POB
560. North Hollywood. CA
91603. (818) 764-3131.
Circle 599 on inquiry card.

Music for the Commodore
acmusic is a musical
composition program
for the Commodore 64 that
has a user interface styled
after the Apple Macintosh's.
replete with pull-down menus
and icons.

M

Melodies are drawn in
color on screen using a
joystick or a KoalaPad. They
can be edited with such
commands as select. invert.
transpose. zoom. and
cut/paste/copy. All editing

: WHERE DO NEW PRODUCT ITEMS COME FROM?
: The new products listed in this section of BYTE are culled
: from the thousands of press releases. letters. and telephone
: calls we receive each month from manufacturers. distributors.
: designers. and readers. The basic criteria for selection for
: publication are: (a) does a product match our readers· in
: terests? and (b) is it new or is it simply a reintroduction of :
: an old item? Because of the volume of submissions we must:
: sort through every month. the items we publish are based :
: on vendors' statements and are not individually verified If:
: you want your product to be considered for publication (at:
: no charge). send full information about it. including its price :
: and an address and telephone number where a reader can :
: get further information. to New Products Editor. BYTE. POB :
: 372. Hancock. NH 03449.
:

functions have a direct cor
respondence with what's
seen on screen and what's
played back.
An arrange menu shows
you how to change the
order of a melody. which
can then be saved to disk.
An instruments menu lets
you alter preset instruments
during a preprogrammed
tune. of which IO accom
pany Macmusic. or while
you are drawing a melody
on screen.
Macmusic is a stand-alone
package. although it will
work with the Music 64 Key
board. It's $49. 95. Contact
Passport Musicsoftware.
Suite 103. 62 5 Miramontes
St.. Half Moon Bay. CA
94019, (415) 726-0280.
Circle 600 on inquiry card.

TECH/ADVICE (818) 344-6063
SALES(800)SZ8-9S37

We don't have to

YELL ..
~

PC PERIPHERALS

GENERAL PERIPHERALS
Anchor Automation Ma1k XII modem.

. 5 245 Amdek 3 I OA amber CRT

Backup Power200WPTI .

. S 275

s 169

. s 565
. s 795

710RGBcolor .

5 375 AST PC -Ner IJ Starter Kir

300W.

CA # P2 6-Plug Monitor Base .
F-10-55 SScps daisy

,

. . s 265

S 99 AST SixPAK +. 64K .
s 945 Co-Processor BOB7 Std .

C ltoh F-10-40 daisywheel. .

. s 165
. . . s 320
.. s 395
s 845

s 1245 • OTC SI SOBX hard disk controller.

,,

COfona laser Printer /8 sheecs/minj.
,
53250 Everex Graphics Edge .
Daraproducrs P1ism 132C (200cps. calm dual mode) s !325
I OMB Internal Hard Disk Sysrem.

•8070f400cps. tri-modef .
Epson FX-80 .
FX- 100 wide .
LOl500w/int. , . . .

. StBB5 FT 15+5 External.
. .. s 395 FT 33 + 5 External.
. .. S 615
5MB Cartridge..
. ..... S1275 GenieS+S.

Hayes l 200 Smarcmodem . .

...... s 485 • Genie I I

H-Ptaseljel Printer .

. 52895

H-P Thiri<jet Printer. .
• Maxe!l 25 Disk Hamper w/key..

. ... S 365 1-2 JOMB tape.

P2 Pinwricer w/inL

. S 675

P3 " w/int fwide).

. S 875 IBM Keyboard.

Okidaca 92P- I .

• doing more compatlblllty testing that any other
advertiser In Byte
•training the most knowledgeable sales per
sonnel
• offering the most flexlblllty In configuring sys
tems to your specification
•making a profit.
We best be careful. lest our priorities getJ.aded.

. s 625

93P-I. ..
PlonerS/Digitilers Houston lnstrumenr.
Printronix P-300 w/Cen

57100 Mouse w/Pop-up and Paint .
s 355 Orchid PC 1\ubo-186 .
. . s 75
Blossom 64 w/PCNer
. s 65 Paradise Modular Graphics Bd __
..... s 85
" A" Module fPJ(SJ odGJ . .
"8" Module f256K-64/C) [39~K-64J 01fFloppy / PJ
s 275 PC Replacemem I OOW Po\/\ler .
. s 385 PerSyst BoB wfTaxan #440 .

Star Micronics primers

Gemini 10-X matrix.

Gemini 1s-x wide .

_

S 55

PC sorrwARE

~
,,-o-.-~,~k~
xvt
=_ ....:...::.=:..:....:;= = ."'"
. .-. .-.. -. . .-..-.-. .-.~
, 1~
35 Prometheus Promodem 12008 w/soft .

........ 512S RAM 64K 19 chips! .
RAM 256K f9 chips!
.
· ··
. . ..
SJ4S •Sakata 13" RGB w/Opcech Ami-Glare.

Remote... ... .

lm

0

Kensington ft• rn<il<i Control
~~;!,';'\":~!!seman ..
.

t~:~: ~Tf~g~~nijjiiony . .

Microsoft Fortran.. .. ... ... ..
Microsoft Mult ll:J ..n . . . . . . . .

~,J.c:;~9:::::,~:-al"'Mouse :.

.
·

. ..... 5 49 Shipping Case . ..
STB Graphix Plus 11 .

.
.

Norton Utllltles 2 .01
11.; ·

~.:'!i':lc:!~:.;

s 7S

· · · · ·:

.

...

If you need speed, remember you can still add an Orchid 1\lrbo-186 (and Vextex ~f'l,oCopy Plus 2.0
retain compatibilityJ for
.:cJ~at! iZ-80 ·~~i~t~~J
.
$995
Warner Desk Organize r ...... .....
NECAPC-111

IBM
. SJ795
.. .. S1655
... S2345
. S333S
........ S3385
... S4985
. . . S61so
LEADING EDGE PC AND FXD
Bunt by Mttsublshl
Compatibility Service Policy
ll>OU buya LE compu1e1l10m fx~t and you find any sollwaie or hard·
wafethat doesn·t ope1a1e the same as it IMJuldon an IBM PC orXT. Expert
will ~sve as a go-l>el"Wl"tn 10 get the sof1waie 01 hardwaie modified 10
aper aie as advemsed.
The exception is sof1wai-e d1suibuted by IBM.
•Dual speed CPU• Parallel. serial, dock• 1 wide dots •
M5·D05Z. lt. GW.Basl~
One year warrant)'. nationwide service.
MONO PC-256: 2Duves, 256K RAM. Mono w/G1een . .. 51550
AMBER: SwopamberCRT farG1een
.. . ... 5 10
COLORPC·256: 2 Duves.256KRAM.Col01with 13' RGB 51895
FXO models include a lOMByte ru.:ed disk. and one 360K floppy
~::~·,!~e
ea5tfy more Chan a S1000 vs. lBM XTw1lh similar

sav.ngs rs

;E,~:~~~~;,;!~•I:~~~~:::•n .
Recommt'flded Op11ons

H ercule~.

2dnv e~ .

~7:~~~LUS":2SljK
(Ql"rpCIQ

"°"'".

...s 175

UNIX-MONO System: h'"'rd d1Sk. 256K RAM. UNIX set .

UN JX·COlOR system:""""· w•lh '°'"'
SANYO

l<MB ..1f2 - S2335 #3 : 53895
pi1ce\ inc:lude green CRT

s 265

. . . H6S

This is an exrraordina1y value in an BO·column "lap"
computer. Includes Words1at .spreadsheet. 8 line display
and casseHe drive.

li~~
s J4S

S795

m

5

64KRAM Sets

$37

Last Minute
Software Selections
Borland 1\lrbo Pascal - IBM. .
. .... . ... . ...... . .. . . _. _. _ S45
Borland 1\lrbo Pascal • Sanyo 55X. . . . . .. . . . . . . . . .. . . • . .. . . .
S45
Borland 1\lrbo Toolbox • IBM. . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . s45
Borland Sidekick - IBM (no copyJ . ... .... . . . _. . . . . . .. . . • . . .. . . . 145
Borland Sidekick - IBM (copyable) .... . . . .. . . . .. .. ... .. ... .. .. . 175
Unisource Venlx-86 (tested compatible with Leading Edge
computers, Orchid Turbo-186, and 3-COM networkslJ.
. .. . .... S78S

Star Mlc:ronlc:S'

Powe

e

53450 -----------"--"--'-"~;...;.~;...;;;----------

.S3650

20tps Dalsywheel Printe r
This is easily a better buy than Brother, Dynax. Abati. Juki, a nd generally any
other " under S500" daisywheer.
th:~~~g:Oe~~;;;~~.;1~~~~1~~n:''JO is s111r a besr tiu-i l<11gelydue to • Parallel and Serlal Interfaces • 13" Carriage
• 2 Software Modes, Gemini and
• Dlablo ribbons and wheels
1
Dlablo
==~~~~:~~ : ~~::c~~:fs~d;~sdd ()60K each/ dllves.. :: ~ ~~~ •Tractor Is only S59
• I Year Warranty
MBCSSS-2: 2 dtives. double sided..
. s 1090
RAM: Additional l2SK
5.ANYO SERIAL PORT. .
• TAXAN #415 RGB wlcao1e..
TEAC 558 dtRle wlnsuuwons .

•:::!~ ~~~~E~~::~~~;::;o,~t

I BMTO~ : """"""""_,.,.

... s
S
. .5
.. 5

CPIM ..

. .• :

74
70
395
13 7

~~

S 59

SSS

inc ludes

COMPAQ
PORTABLE: 256K.

#HI 10 WI01g"P""'

SERIAL: Transfer uti1!11es ..
5 25
I 1S DUMP :G1aphin 10 pnnter .
. . . . .. ... , . . .
. . 5 45
S2 1S Comp!e1e list ofSa nvo so/fwa1e -Send scamped. self-addressed envelope.

LE Word Processing SofrNore .. .
RAM Set5 1394K nsra11edJ
RAM-Disk ¥d Pr1n1 Spooler sofrware

Mono-Graphics Video; l..Jke
132x44 ... swap

Sooner or l<11er o compt.<er's value must depend on11s speed orcom
put<111on. By this meosure. fhe APC-111 is 3 umes mo1e compu1e1 thcln on
IBM PC . Th1s resul1~r1oman 8086CPUat8 MHz.vs. 18M'sB08Sat4.7 MHz.
S1andardpackage Includes MS-DOS. GW-MSIC. oneporallel.one senal.
and I 28K RAM.
.
#H 102M 2 d•ives. mono .
. . 51695
#H102C 2 drives.color
. .. 51925
#H111 M 10 MB. mono.
. 52595
#H111C !0M8.co1or.
52785
#H107 128K RAM [256K mo:ii)
. 5 275
#H108 128K RM1 !expands #Hl07J .
. ... . 5 145

. s 350

EPSON PX-8 GENEVA

.. Bt~
5135
. ... .. ... . 5195
WordStar Pro ~ ltWW n ) . . . . . . . . . . . .
5345
•ZylndexStd [1500documentsl .. .. .. ... ... . SJ2 5

Naturally, we also seH standard PCs, XT's. and AT's.
PC: 256K. 2 Sid drn1es
PC: 256K. 2 half-tieighr TEAC drM:'s
PORTABLE: 256K. 2 drives
XT: 256K. IOM8 . .
AT: &-\Sf CONFIGU~TON (hst 53995)
AT: wf20MB !Jis1 S.S79.SI . .
-AT: wl40M 8 ..

s14S
: .:·:: ··· l2~~
.... s S9
· · ~6

s 285

. . s 41
. .. s 325
s 485

S1475
s 595

lm
l

·w,

~.,5r0~':~ iooii .

TEAC 558 drive wflmlru<liom

: : : : : : b~~ Tecmar Graphics Masrer.
. .... . s JSS
5 MB Removable Disk _
. : · · · : l~~6 3COM Erherlink .

·····

s 295
. . s 90
s 235
s 175
s 975
. s 465
s 795
. . s 180
. s 175

. . s 355
. . s 175
. s 13 7
.. s 475

Tandon I00-2 dsdd.

• Venex Apple Turnover
·: S24S \obicemail Dial/log .

.
$2595 .
.
~~~1do::O~!~••r .::
The XT-ATw1th Monochrome-Graphtcs vtdeo tnterf ace. pnnte r port. and 400 R:Base 4000 . . . .. : : : . .
line Green CRT:
Clout ......
$2995

MAX- 12amber.
Phone Acrivaced Po\Ner Module .

r;:,':::v:~~~~T:::.r:g!:' ft•ftrn rnce

IBM PC with 256K RAM
one 1OMByte Internal half-height hard disk
one 360K half-height Teac floppy disk
one 1.2MByte half-height Teac floppy disk (media compatible
with IBM AT)
• J·Format and other utilities to pull the system together.
Add any one of numerous video cards. monitors~ or multifunction cards. Its
more compatible than an AT. more useable than an XT. and cheaperthan both.

SR-12 w/Scan Doubler

s 95

TAXAN #305 TV TUNER .

s 68
s 895
s 195
s 145
s 995

..... s 575

. S 355 PGS HX- 12. .

~:;;ype dalsy, w/ser and par.

.: ~J~6
Framework .. .... .... .. ... ..... . . . . ... ... . . .. . ...... 542 5

•
•
•
•

I0 MB cartridge .

SSIOO Keyrronic KBS I SI

P-600 w/Cen ..
Prometheus Promodem 1200
Oprions Processor. .
0-4 "A-B" switch Selia!
"A-8" switc h Parallel.

~~~rf:.~~ :: : ::: : ::: : :::: : ::::: : : : :::·:::

TH.E XT-AT

. S2650
.... S3085
. . s 145
. s 435
... s 335
. ... s 835
.... s 49
s 95
. ... . S2875

S- 15% IRMA .

•DC-10: Fllght Simulator rrc or Sa1ryo1..

We call it

Tapes

. s 425 IOMega PC- 20 dual removab le.

•d"J!:!'m rter
dBase 11-111 kit

Th1il la V.. l)'"'m IBM fOrgot to Off•rl

+I I

I IMB Camidge.

. S 445 Hayes 12008 w/Smancom.
. . s 19 Hercules Graphics Card

NEC PCB027 fPC8023 w/handlef printer..

When you have what we have, you can leave the noisy
advertising to hucksters, shlocksters, and amateurs.
Look closely. We seldom " SCALL," we never "beat any
price," we don't even try to lure you into buying a second-rate
productjust because we got a good deal.
And while THEY were trying to match our clearly published
prices. we were

S2750
S3475

. .. s 95

. . S290 Prtcts may ctllngt' - CDrdlnn by~ 29lio ftt tor VM.l~d.
.,. ,,. forllmtrian -~ -""ll*ed on

:'t~r~:=."i:~- :.!~~

. 52245 awrcptfof\ Ttmwananrytsll"ladi7Mclrlio~tr'"lwatt.anl)I.

#4~ ~~~~ - - - - 

$345

EXPERT
COMPUTERS
~CH(818)~063
SALES (800) 528-953'1
EASYLUllK 88864'1 JBM·OSA
1'1314 CREMSHAW BLVD.
TORRUCE, CA 90504
Circle 15 0 on inquir y card.

Circle 402 on inquiry card.

SYSTEM
SERIES

CCT-4

The latest CCT implementation of the new
generation Intel 16-Bit Processor technology.
This means extreme speed, unequaled power,
and the ultimate in reliability, and of course, the
innovators at CCT behind it.

This series in the CCT line exploits the speed and power of the Intel 80286 and Zilog Z-80H (8MHz), on the 2862 CPU
board. This combination, along with CompuPro OMA controllers and 1/0 boards, yields a dramatic improvement in system
throughput speeds, from basic CP/M operation, up to large powerful multi-user/multi-tasking machines. The CCT-4
represents the most advanced hardware presently available in a microcomputer to run the thousands of CP/M type
software programs on the market, and with CONCURRENT DOS 8-16 and the CompuPro PC Graphics board (when
available), all software written for the IBM PC machines. This series i.s for the serious business/scientific user.
CCT-4A

State-of-the-art power in it's basic form. Consists of CCT-286Z CPU board, along with CompuPro : Enclosure 2 Desk
(21 slot MF), Disk 1A, System Support 1, Interfacer 4, Ram 22 (256K), the CCT-2.4 floppy drive system , and CP/M 80
and CP/M 86 ...... .... .... . ... ... .. ... . .. ..... .... . . . . ... .... .. .. . . .. .... ... .. . $5,995.00

CCT-48

Single-user/hard disk power. As the 4A, except priced without the CCT-2.4, to add in your choice of CCT hard/floppy
combination drive subsystem, at the published pricing. . ...... .. ..... . . .. .... . ..... . . ..... $4,895.00

(Example: CCT-48 Mainframe with CCT-1011 = $7, 244.00)
CCT-4C

Plus cost of selected drive subsystem

Multi-user/hard disk power. As the 48, with the CCT M512 (512K static RAM board) instead of RAM 22; Interfacer 3
~- instead of Interfacer 4; and the addition of the MP/M 8-16 operating system. (6 user system) ..... .. . $6,695.00

~

~~<::S

...,~

Plus cost of selected drive subsystem

CCT BONUS ON 4C: FREE CONCURRENT DOS UPDATE!
The above systems include all necessary cabling, assembly, testing, minimum 20 hour burn-in,
and the CCT unconditional 12 month direct warranty.

~

~

(Example: CCT-4C Mainframe with CCT-4011 = $10,044.00)

CCT-M512

CCT introductes it's 512K static RAM board. IEEE Standard 12MHz. 512K in one slot! Introductory Price: $2,249

CUSTOM COMPUTER TECHNOLOGY I BOX 4160 I SEDONA, ARIZONA 86340
TOLL FREE ORDERING: 800-222-8686 / For technical support I service: 602-282-6299

SUNNY

LOW LOW COST

POWER SUPPLIES
(LINEAR & SWITCHING)
FOR S-100, DISK DRIVES

S-100 & DISK POWER SUPPLIES:
ITEM

s3

+5VOVP ' - 5or -12V '+24or +l2V
5A
1A
5-?A PEAK

12 SLOT & 2 FLOPPY
( 1 Floppy & 1 Hard Disk)
6 SLOT & 2 FLOPPY

S4

4A

DISK POWER SUPPLIES:
ITEM
Ro
R1
R
2
R
3

IDEAL FOR
2 x B" SLIMLINE
2 x B" or 2 x 5V•" DISK
f3x B"(or5V4'f FLOPPYl
~ 1x Floppy & 1x Ha~

No. 806 & No. 516

1A

4-5A PEAK

S-100 POWER SUPPL y KITS
(IDEAL FOR)

+BV

KIT 1
KIT 2
KIT 3

15 CARDS
20 CARDS
DISK SYSTEM

15A
25A
15A

' - 5or -12V
1A
1A
1A

PRIMARY

T,
T,
T3

11 0/120
110/120
110/ 120
11 0/120
110/120

+ 16V

- 16V

1A

2.5A
3A
3A

2.5A
3A
3A

T•
Ts

~ v~- 131

~j

SECONDARY #1
2xB
2xB
2 xB
2xB
2xB

Vac, 15A
Vac, 25A
Vac, 15A
Vac, 6A
Vac, 6A

442
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±16V
3A

SIZEWxDxH
10" x 6" x 5'

PRICE
105.95

BA

3A

B3/e" x 5" x 4 3/•"

95.95

'+24or +12V
25A- 5A Peak
3A -5A Peak
6A·BAPeak
6A ·BA Peak

+BVUnreg.

.±. 12V

2A
1A

8.00

+2BV

SIZE: WxDxH

PRICE

5A

12" x 5" x 4l'a''
12" x 5" x 41/e''
13\12" x 5" x 41/e''

54.95
61 .95
69.95

(WITH MOUNTING BRACKETS)
SECONDARY #2
2B
2B
2B
2B
'2B

MAILING ADDRESS:
P.O. BOX 4296
TORRANCE, CA 90510
TELEX 182558

R2, R3f or 2 Orives(Floppy&Hard)

+BV
13A

(OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME)

- BV

POWER TRANSFORMERS
ITEM

for S-100

OPEN FRAME, ASSY. & TESTED, REGULATED, ADJUSTABLE & FUSES PROTECT.

+ 5VOVP
2.5A
4A
6A
6A

AC & DC POWER CABLES WITH CONNECTOR FOR 2 DRIVES
ITEM

Kil 1, 2 & 3

Mainframes

OPEN FRAME, ASSY. & TESTED, 6 OUTPUTS, ADJU. & FUSES PROTECT.

Vac,
Vac,
Vac,
Vac,
Vac,

CT,
CT,
CT,
CT,
CT,

2.5A
3.5A
2.5A
1.5A
2A

SECONDARY #3

4B Vac, CT, 2A
4B Vac, CT, 3A

SIZE W x D x H
33/," x 3%" x 31/a"
3:31." x 43/a" x 31/s"
3'!." x 43/a" x 3 1/a"
3',(,"x3%"x3'/s"
3"x3"x2',6"

PRICE
22.95
28.95
30.95
23.95
15.95

SUNNY INTERNATIONAL
'(TRANSFORMERS MANUFACTURER)
(

213 ) 328 _2425 MON-SAT 9 _6

SIZEWxDxH
5" x 4" x 4"
B" x 4" x 33/•"
10"x47/e"x3 3/•"
9" x 6V•" x 4'18"

PRICE
51.95
56.95
71.95
98.95

S3.S 4fcrS-100&20nves

SHIPPING FOR EA. PWR SUPPLY: $5.50 IN CALIF.;
$B.OO IN OTHER STATES;$1B.OO IN CANADA.
FOR EA. TRANSFORMER $5 .00 IN ALL STATES;
$12.00 IN CANADA. CALIF. RESIDENTS ADD
6.5% SALES TAX.

*R 1 COULD BE FACTORY
MODIFIED TO + 5V 3A, + 12V
2.5A and -12V 1A. PLEASE
SPECIFY WHEN ORDERING.

SHIPPING ADDRESS:
221291/2 S. VERMONT AVE rl!!!!i - ~
TORRANCE, CA 90502
~ ~
Circle 3 56 on inquiry card.
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CCT

ffill-FREE
ORDERING:

800-222-8686

®CUSTOM COMPUTER
TECHNOLOGY

FOR TECHNICAL SUPPORT/ 1 CCT PLAZA - P.O. BOX 4160 - SEDONA, ARIZONA 86340
Purchase your Hardware and Software directly from an OEM I Systems lntegratoi: Take advantage of our buying power1 We stock a
SERVICE / IN ARIZONA:
full line of Board Level Components, Software and Peripherals. Call for your needs. We'll give you the Lowest Prices. and the Technical
602-282-6299
Support and Know-How we are quickly becoming well-known for. Satisfied Customers Nationwide. The Nation'sCustomSystems House
for Business. Education and Science. Call for asystem quote. CCf implements tomorrow's technology today!

·

• FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST •

(GmpuPro' J
80286 NOW!
D CGf-286Z is our modified version
of the Ml-286 dual processor board
1rom Macrotecll.Itfeatures aZ-80H
and the Intel 80286, with socketfor
the 80287. Directly replaces
8085/88 under MP/M 8-16, at
throughput increases of 3to 5!
D Introductory price - $1099.
SEETHE NEW
CCT-4 SYSTEM SERIES
ON FACING PAGE
• 8"CP/MSOFTWARESPECIALS •
dBASE 11 - Latest Version 2.4 . . . . . . . . $349
Supercalc 86- for CP/M 86 & MP/M . . $ 99
Wordstar .
. $279 Pro-Pak . . . . . . $379
Microsoft BASIC . . $299 Compiler . . $339
Supersoft FORTRAN IV $339 CComp $399
Peachtree Series 8 Modules . . . . each $599

• TOP SELLING PERIPHERALS •
CCf-90K Parallel S-100 Terminal
Amber Screen - 90K Baud . . . . . . $749

W;'2 100-14" Green . . .
. . $699
W:Jrdstar Prom Option .. .. , . ... $ 75
Wyse50

. $529 75 . . .

$609

200/300 " .... " " .. ' .. " .. . $1069
Visual 50 ... $599 Televideo 925 . . . $749
950 . . . . . . $950 970 . . . . . . $1099
Liberty Freedom 100 - $479

200- $679

Okidata 82 - $329 83 - $619 84 - $899
92 . .
. . $459 93 . . . . . . . . $719
NEC 7710 . . . . $2150 7730 .
Diablo 620 . . . . . $969 630

. $2150
. . $1899

INDUSTRIALGRADE
SUPERIOR QUALITY

CCT DISK DRIVE SYSTEMS

ROLLSROYCESOF
THE INDUSTRY

S-100 HARD DISK SUBSYSTEMS
Professionally engineered ST-506 type systems forthe business market S-100 Computer user. In
cludes industry top quality drives, CompuPro Disk 3 OMA controller, all cabling, MT, formatted,
burned-in. Provisions for up to two hard disks in each system. We include operating system update.
CP/M 80, CP/M 86, CP/M 8-16, MP/M 8-16, CP/M 68K. (/1 Systems areCCTinnovated hard/floppy
combinations, with Mitsubishi DSDD 8" drive.) 12 month warranty.
CCT-10(11 +MEG) . ....... ...... $1799 CCT-10/1 . ...... .. .. .. . .... .. . $2349
CCT-20 (22 +MEG) .... .. . ... . . .. $2319 CCT-20/1 ... .. .. . . .. .. ...... .. $2869
CCT-40 (36 + MEG) ... ... . . ... .. . $2799 CCT-40/1 .. . . . ... ... . . . . ... . . . $3349
CCT-60 (58 +MEG) (New) .. . . ..... . $3999 CCT-60/1 .. ... .. . . . ... .. . . .... $4549
CCT-90 (87 +MEG) (New) ..... ..... $5209 CCT-90/1 ... . ... ........ .. ... . $5759
CCT-125 (123 +MEG) (New) ........ $6399 CCT-125/1 ............... . .... $6949
Drive capacities shown are after formatting! We are working on tape cartridge back-up units.

CCT-2.4 • Dual 8" DSDD

FLOPPY SYSTEMS

Mitusbishi 2.4 Megabyte in Extra Heavy horizontal enclosure,
removeablefilter air system, all cabling, MT, Burned in.The
fastest system available: . . . . . . . . . . . . . . . . . . . . $1229

CCT-5 • 51/4'' DSDD

IBM Compatible Tandon 320K. Extra Heavy Cabinet
accommodates two drives, hard or floppy.All cabling, A&T,
Burned-in. Perfect for our MS-DOS Package ... . $399

* SUPER PRICES * COMPUPRO COMPONENTS * IN STOCK *
CC'f.·2 - $6799 • CCT-3 - $6699 • Disk 1A w/CP/M - $619 • CPU 8086/87 - $819 • M-Drive/H - $1099
CPU 8085/88- $349
•
CPU 8086 - $559/10Mhz - $599
•
CPU 68K • $519/10Mhz - $639
CPU-Z- $249 • Disk 1A- $519 • Disk 3- $499 • RAM 23/64K - $3091128K - $599 • RAM 21 (128K) - $749
RAM 16 CLOSE-OUT SPECIAL· $249
RAM 22 (256K)-$1,179 •
Interfacer 3-$459
•
Interfacer 4 -$349
•
System Support 1 - $329
CP/M 86 (CCTTMX) - $175
Enclosure 2Desk-$649/Rack-$699
•
CP/M 80 (CCTHMX) -$125
•
CP/M 8-16 (CCTTMX) - $199
•
MP/M 8-16 (CCfSX) - $499
•
CP/M 68K (CCTCX) - $279

**

**

16 Bit Upgrade Kit: CP/M 86, RAM 16, System Support 1, Cable $709 D CP/M 8-16- Kit- $733
Operating System Updates/Remakes - $30
•FREE CONCURRENT DOS 8-16 UPGRADE (WHEN AVAILABLE) WITH PURCHASE OF MP/M 8-16 •

CCT-1 - ENTRY LEVEL S-100 BUSINESS SYSTEM
• Enclosure 2-Desk-20 Slot Mainframe •
• CCT-2.4-Dual 8" Mitsubishi
DSDD Drive System - 2.4 Megabytes •
SPECIAL PRICE
• CPU 8085/88 - 6Mhz 8085/8Mhz 8088 •
• Disk 1A- OMA Floppy Disk Controller • • CP/M 80 - 2.2 HMX - CCT Modified •
• RAM 16 - 64K Static RAM - 12Mhz •
• All Cabling, Complete CCT Assembly,
• Interfacer 4- 3 Serial/2 Parallel 1/0 •
Testing, and Minimum 20 Hour Burn-in •
RUNS ALL STANDARD 8" CP/M SOFTWARE - INCLUDES 0 UR EXCLUSIVE 12 MONTH DIRECT WARRANTY

$3,559

Prices &availability subjectto change. All products new. and carry full manufacturer's warranties. Call for catalog Free technical help to anyone. All products we sell are CCT individually
tested and setuploryour system - Plug-In &Go! Arizona residents add sales tax CCT® Trademark-Custom Computer Technology; MS-DOS® Trademark- Microsoft; IBM® Trademark
- International Business Machines; CompuPro® Trademark - W.J. Godbout; CP/M® MP/M® Trademarks - Digital Research
Circle 403 on inquiry card.
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£. sur..ITRONICS CO.,INC.
W 12621 Crenshaw Blvd., Hawthorne, CA 90250

1-800-421-5775(0RDERS ONLY) (213) 644-1140(CA. Order & INF.)
STORE HOURS: 9:00 a.m. to 6:00 p.m.(Mon.-Fri.) 10:00 a.m.-5:00 p.m.(Sat.)

IBM XT Compatible

Apple Compatible Products

General Products

System I: 2 Slimline DSDD, 128K RAM,
1 Parallel Printer Port & Serial Port,
Color Graphics Card, Monitor (Amber
or Green) ............. . . $1,499.00
FREE! Software (Personal Pearl : Data Base
Management System)
System II: System I Plus 10MB Hard
Disk Drive System . . . .
. .. $2,399.00
Features:
..- Intel 8088 CPU
..- Intel 8087 Math Co-Processor (Option)
,,...Expandable on-board to 256K
..... 128K RAM w/Parity
,,...8 IBM Compatible Expansion Slots
..-4 Channel DMA 8237
..-8 Channel Interrupt 8259
..-Mother Board dimension same as IBM PC

SUN Z80 Card (w/o Software) . .. .... $55.00
SUN 80 Column Card (w/Soft switch) .. $97.00
Power Supply (5 Amp) . . .... ... ... . $59.95
Cooling Fan .. . ........ . . . . . ..... $42.00
Parallel Printer Card .
. $39.00
Floppy Disk Controller . . .. .... .. _. _$47.00
EPROM Programmer (2716, 2732, 2764)
' .. - - - - ' . . - ... . ........ .. . . $75.00
APPARAT PROM Blaster. . . . . .
. $119.00
ALS Z-Card (Z80 CPU) . . ..... . ... . $149.00
ALS 80 Column Card .
. . . $159.00
AFDC-1 Floppy Disk drive Controller .. $55.95
Run DOS 3.3 with any standard Shugart
compatible 5V• Disk drive (2 drives per
card, Does not read 1/2 track, Apple II &
Apple II Plus)
Apple Prototype Board (SUN-722) ..

SAM WOO HIGH RESOLUTION DISPLAY

D
D
D
D
D
D
D
D
D
D
D
0

D
D

Mother Board w/128K RAM .. . ... $4 75.00
Computer Cabinet . . . . .
. .. $69.00
83 Key full-funtion Keyboard . .. .. $120.00
100 WATT Power Supply . .. ..... $130.00
Monochrome Graphic Card
w/Printer Port . . . . . . . . . .
. $289.00
FDD Controller Card . . . .
. $149.00
Parallel Printer Card . . . . . . . .
. $59.00
A SYNC & RS232 Port . . . .
. . $75.00
320KB DS/DD Slimline Disk Drive . $139.00
IBM Parallel Cable 1O' . .
$19.95
IBM Prototype Board (SUN-208) . .. $9.50
MICROLOG Z-80B Co-Processor,
Multi-funtion (Run CP/M80 Software,
Require 64K RAM) ..... ..... . $499.00
Apparat EPROM Blaster . . ..... $129.00
IBM Up-Grade Kit (4164) ... . $35 .00/per kit

-

,.... 22 MHz Bandwidth
..- Composite Video
,.; Anti-glare Screen
,.; Passes FCC & UL Approved
..- 1000 Lines or 132 Characters Across
12" AMBER or GREEN .. _. ___

$99.00

* 10MB Hard Disk Drive (I nternal)
w/Controller for IBM PC . . . . $749.00
* 12" Green TTL Monitor
(For IBM, 20MHz) .... . . . . $135.00

64K Static Memory Board (6116)
. . $155.00
w/o RAM A & T .
64K Static Memory Board (6116)
w/RAM A & T
. ... . ... .. $339.00
Uses 6116 CMOS RAMS, 1h Amp Max,
w/64K @6MHz Extended Addressing, Bank
Select 4-16K Blocks, 2716 EPROM can
replace any 6116RAM, 8 Bit IEEE 696.
UFDC-1 51/• and 8 Floppy Disk Controller
(BIOS available) A & T ... .... . $245.00
Clock/Calendar A & T ... ..... • . .. $115.00
Prototype Board (SUN-721) ......... $9.95
Mother Boards/Card Cages
(6, 8 & 12 Slots) are available .. . .. CALL

* Personal Pearl (Data Base Management
System) IBM Format . . .
. .. $99.00
* S-100 12 Slot Motherboard A & T ... $55.00
Bare Board . . . . . . . .
. . $23.00
*IBM Prototype Board (SUN-208) . . . . $9.50
* RAM 4164 (150ns)
. . . . . . .. $3.95
TTL IC, ROM, RAM & CPU CHIPS, CONNECTORS &
IC SOCKETS ARE AVAILABLE .

TEAMS : VISA, MASTER Card, C.0.D(Cash or Certified
Check Required). Check (Allow 2-3 WKS for Clearing) Ship 
ping & H/C $3.00 for 3 Lbs plus 50' for each add LB. Calif.
residents add Calif. Sales Tax. $10.00 Minimum Order.

IBM & Apple are registered trade marks of IBM
& Apple

WAVE MATE BRINGS MUSCLE TO YOUR

IBM PC/XT WITH IT'S 80286 MOTHERBOARD
BULLET-286 makes the XT perform with greater power and speed than the IBM PC/AT

It's the new BULLET-286 motherboard for the
IBM PC/XT marketplace. This advanced-tech
nology product utilizes the Intel microprocessor
80286 while maintaining both hardware and
software compatibility with the IBM PC/XT.
By simply replacing the existing XT board
with our new BULLET-286, you get greater
power and speed than the IBM PC-AT. Thus,
existing PC/XT users can preserve their
investment in hardware and software while
moving a quantum leap beyond PC-AT
_performance.
The BULLET-286 contains a 6 megahertz no
wait state 80286 microprocessor in place of the
XT's 4. 77 MHz 8088. There is an 80287 math
co-processor option, 8 IBM expansion slots,
and enhanced ROM BIOS. The BULLET-286
is equipped with 256K bytes of memory,
expandable to 1 megabyte on-board.
The BULLET-286 is compatible with the IBM
PC / XT to a degree far beyond the IBM PC-AT
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product. Application programs and operating
systems (PC-DOS, CP/M, UCSD Pascal,
Pick, Oasis, Unix-derivitives) available for the
XT, can run without incompatibilities on the
BULLET-286.
You can order now. The BULLET-286 is avail
able with 256K RAM, with options to 1 full
megabyte. Prices start at $1,995.
Quantity discounts available. OEM and dealer
inquiries welcome.

APOU.O MARKETING
(a d1v1s1on of Cal. Oig1taf)

22048 Sherman Way #316
Canoga Park, CA 91303
Tel: (818) 883-8390
Telex: 194369
In Europe call: Brussels 32 2 649-1070

Circle 28 on inquiry card.

This October, 1983 ad

pulled ~3'1
sales leads.
On page 't-89.
This is not an exception. In the same
issue on page 409, WYSE Technology's ad
generated 1,792 inquiries and the Pro
metheus ad -way back on page
495- garnered 1,588.
Advertisers in BYTE receive an average
of over 1,000 inquiries per page of advertis
ing, an average of 1,300 for full-page or
larger ads. And not just in special, front-of
the-book positions, but all through the
pages of BYTE .

IJ
~'~~

• 111
..,

1tn1• B'<TE

Why? Because more than 400,000 high
tech computer sophisticates pay to read
BYTE - cover to cover every month-for the
microcomputer information they want and
need. They'll send advertisers over 6 million
ad inquiries this year, and over a half a
million BYTE readers will buy products
from ads they've seen in BYTE .
Including yours.
Talk to us -we're the people who wrote
the book on microcomputer marketing. Just
call Pete Huestis, Advertising Sales
Manager, at (603) 924-9281 .

THE INTERNATIONAL STANDARD

ispubli:ih~ momhl~ b!:J W4r-w-~ill,Inc, withoft'ices a.t 70 rv'lainSt , P~er~)J- ~ 03't5B
DECEMBER 1984 • B Y T E
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YEAR END SPECIAL ON l.B.M. P.C.
Enhance your l.B.M. For Less

--------- ------

:.:..::-;-:~

Complete CPU Board with 64KB Memory, Serial Port. Parallel Port.
Runs DOS, CPM/86 and more .................................. $399

PERSONAL
COMPUTER

Assembled complete: Chassis with Cover, Fan, Power Supply. Filter,
AC Outlet, Power Cord, Speaker ............................... $399

Power Supply 135 Watts .
Floppy Drive Controller .
=re~~ Monochrome Card ....
Color Graphics Card . . .
RAM Chips kit 64K . . . . .
l.B.M. Compatible
Keyboard . . . . . . . . . . .
P.C. DOS 2.1 ...........
' A.S.T. Multifunction board
Epson FX-100 ..........
TEAC 55B . . . . . . . . . . . . .
Tandon TM 100-2 . . . . . .
P.G.S. HX-12 ...........

Scientific Research Corp.
17895 Skypark Circle

I Suite

714/ 261-9137
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Irvine, CA 92714

$189
$ 99
$129
$149
$ 39
$ 99
$ 60
Call
Call
$149
$179
$469

Special
of the
Month!
IBM PC®COMPLETE LINE

256K RAM. 360KB Disk Drive, FDC, Video
Monitor & Adaptor 10MB Hard Disk
Sub-System ...............

S2 795

Hard Disk for IBM PC Complete Sub
system Internal 10MB H, Wincheste1
Drive ............. .. ............. $77!i
IBM 1-'C £bOK, t-1oppy controller. £ LJisl<
Drives 320 KB Each, Monochrome Card
Monochrome Monitor .......... $189~

IBM PC Is o registered trademark of IBM COrJJ.
CPM/86 Is a registered trademark of Dlgltal Research. Inc.

~~g?,s~sr~d~~~~~~:;,~~~~';ka~~ ~~~g~ft Corp.

Taxon Is a trademark of Taxon Corp.

All transactions subject to COD. Cashier Check or Prepaid
Prices and Avallablllty subject to change without notice.

·: ~:~~---=.\
.. . . .
'

.

[

-

. - ::::....... ·-

......

BOA-6000·00 5·Slot .

$1245 fr$1245 fr $1245 fr
Complete x·

Do it Yourself!

ethink of this System as a"Do it Yourself" System.Start by choosing
or 8Slots.Someof the standard Features: • 64K RAM expandable
256K • 4 OMA Channels • Runs MS·DOS™ and CP/M-86™
oftware not included) • Mldli-flJnclion Keyboard &Cable
Hard Disk Ready Power Supply • Serial Potts • Parallel Ports
And MORE! . . ... . SYS·8000·00 0 nly $895.00

.. CAB·3060·00 $65.oo·
...... CAB·3075·00 $65.oo·

This is OUR Junior!

e this "Driveless" workstationfor low-cost network·

. Featur es: • 4·slot IBM™ compatible Motherboard
I 28K Standard Memory • 8088,8087 MathCo·
>cessor • Optional Floppy Drive withCon trollers .
S·8100·00 .
. $4 75.00
I Sistem wfKeylloa:d, Mono Mo!Wtoc . 'fllfeo Disp1a1

svs.ansoo se9s.oo

Add-On H.D. & Tape

PC by XOR

System!

10 Meg H.D.
Complete System'

NEW

$1895°0 *

IBM "AT"

11111//HUllillf

rd. 12ax RAM

. . POW-2050·00 $495.00

PC·300 300 watts

BOA-6058·00 B·Slot .... $395.00

. . $395.00

20 Meg Color

CompleleSys tem!
1.2M Floppy
In Stock - For
40 Meg w/Tape
your XPC!
Complete System'
Can Read
0
~l!;;:=========~l!ll!b.. s2a45 *
3.0 or 2.1 ...
Software
'
DOS
• BASICX
Formats!
lll lll 11111111111
• WORDX
*OEM
• COMX
Qty 11+

°

-

10 Megabyte Irwi n on the
top, yourchoice ofHardDisk
on the bottom Super ap·
peerancel Requires one slot
inyour PCfor SASI interlace
ilM an ex tension connector
1111111111
on the floppy card. Every·
thllg else is supplied by us.
10 Meg $1295 • 65 Meg $2895•
20 Meg $1495• 105 Meg $3695•
40 Meg $1995• 140 Meg $4595•

Add·On Hard Disk

Two ways lo go. The lnlemalsyslem ischeaper because it does
no! need aPIS&Chassis. The sane PIS&Chassis can be us·
ed lor a 10 Meg Tape Back·up"' your XTI

10 Megabyte

· --~

1

65 Megabyte

'795 lot/ 1 995 ext

'2495

20 Megabyte

105 Megabyte

1095101/1 1295 ext
40 Megabyte

1

1

3295

140 Megabyte

1595 ltit/ 11795 ext

1

4195

Add.On 10 Meg Tape

Standard Features:

• Full·Size, Feath er· Touch, Capa cilance Keyboard wi th 10 Function Key s and Calculator·Type Numeric Keypa d •
• Comes Standard wi th Parallel and Serial 110
• 2·Slimline 5y, • DSIDD 48 TPI 360K D1i ves •
• 5 IBM compatible expan. slots • Operating Syslem Soltware Rebate • OOS BIOS on EPROM •
• 256K parity checked RAM on Motheiboard • 8088 16·bil CPU • 4 DMA& 3 Timer channels •
• Up.to 32K olEPROM (full 8Ksupplied)
• Suppo1ls PC·DOS · MS·DOS · CPIM·86 •
• Power Suppy is Hard·Disk·Ready, no • High resolution t2 • Monilorwith Green
need to add·on addilional JIO"'f
Saeen · 18 MHz ltandoid:ll

If yourlBM·XT needs alittle
helpin tile Back·upcalegory,
you won't be a ~ elo beallhis
price! Cables. soltware and
eve1ylhing · All !or one low

1111111

pr i ce!

, ... ...... $495.DO'

Dece.,,,ber Deater Honors
* * Cllnetlc•*·*
• R:dvm BASE Ill
• Custom VeterJnary Software
• Oesfgned by Veterinarians
• lnte,Prets 1OSpeCi8$
• 1 Meg Object Code supplted
Clln..lca 8l)f10Unces Aulvm
8~1 111 - lhe most powatful
VeterlnatY Program avalfablel lncar·
porallng ove1 1 Meg of Object

_

. Cod&. R1d¥m Bill! Ill boasts

nore than 70 separalo luncllcna. II is tl'ie ONLY progre.in wtilct\
'llllp1 Veterlnlllln& dia~ AnlfTllll d~
R:dvm BABl 111 takes lul lldlranlalJll of Iha Intel"' I~ of
111cropmc8Sa0f chips, it ks compatible w h 811IBM PC and IBM
'ompallble llardwata l ncludirl~ Ill!! new "Al ."

Bob Cowd•n S3Y$, '"The tWPOnSe ro our PIWBffl b&s bffn
>tNW/)elm/t)g. To.ll§UR> 01X su°pply rif h/gh·qual//y ~
~re. Cl/111ft/.,. ondorslJs Mfcro l'rOducl•. Ws svsiualed
nany llflfl<kw Md Micro PIOd~• IJJt>ne prcYlded Cllnlft/c•
Yllh eori&IStenliy hlg/l·C/Wfl/y P(Oducts.at a reasonab/8 prlca
WO the bt5f Warran/)' In t1te /rnllJstry  Ono YalJt"~. llild
.llPor. As-we e~ed to ma111 t/PO dtt'"-nd from Vetel'NW;illn$,
~let0 Producl• elqMl!dad l1ielr fine& 01 /)a(t1W8(9 to /J)cjude
.ANS and remote terminals·-ALl from o,ne 5<Mlfeel''

991Oollf Averue.. Tuaun, ealllotnla 92eeo1(71 4) 544-7991

... $199 .00

OL R/ M N

300 11200 BAUD MODEM

Ooe.s Yo!Jr CQmpllfer tommut1cale? II not. ~one ol w~ · ~· s 11-y Oub/1 '. This
~tile Je~l 1110U111slnlheS/Jorl-stllfl Y01.f PC . !rd.Ides: l'llcl1e jade cables,PC
Td!lll Sorn.are, One Yeai parts and laborwerri!llty. anda manual.
BOA-8 72~00
.
. . . $289.00
()plXlml A.syllClt Com Poll circullry and
Clll1f'I(!(;

Cl.

BOA-8726-00

.

HROM E G APHI

FLlllBM COtrp!tibiity, Parat~Poll riisln XT "SllortSlof'. Feaitt"es32()x200

a11d 640 x200 BIW~.
BOA-$400-00
, , . • . . . . $245 .00
Olfe<s tmltextandorat:f1ics~ Resoi.JtiCli 720!1 x348•
· Teid mode 80 x25. Ferues Bir.mg,

Color~

Re1·erse 'lideo,
BOA-6500-00

ADD·ON MEMORY

Thissingle Cardwill enableyou toexpand the smallest 64K PCto its full '640K
limits in increments of 64K. Includes RAM Disk and PrintSpoolso tware and runs
DOS 1.1 and 2.0 with no wait states. . ..... BOA8650·00 $149.00
~

~

. "'{:

·>·.;,
~

•Addi tional64K Memory Chips
ICC-7801·00 · (9) .

u~ and

i-d.tdes

Pmll@I P~. fl4K RAM Scseen B<lffer and
2732A cllarac1!Y generalOI.

S 20.00

$ 35.00

5155. 00

SUPER 12 PAK MULTl-FUNCTION
This one is loaded! Two (21 IBM™ compatible Joystick Ports, Real-Time
Ctvonograph I Calendar with Battery Back·up, Par.ilel Port, RS232·C Serial Port,
'64K to 384K of Parity-checked Memory,PrintSpool and RAMDisk Software.
Supplied withOK of Memory.
. ... BOA·8680·00 $179.00
•Additional 64K Memory Chips
IC C·7801·00 • (9)
. $ 35.00

~ BASF

ONLY
s49_95

FlexyDisks®

Regular
199.QS

5Y4"

Real-Time Multitasking Executive
:

~~~iyb~ 1~1 ~~ 3K)

( ·-~ ~

• Source code included
•L anguage interlaces
•Low Interrupt overhead

........

=-

•

~

• : ~~ ·
•

r-- ·1 1 •
r~ ·- . :

~:t'.::~sk messages



~ ~ ~_=.._,·=-L:

• C.
Poocal. PlJM. Rw.:Jn
~e-rtace:1.

r'

• CPIM·BOSOOS"'1ertace
· IBM PC OOS 1,, 1~rlace

1
..


:~~=:::e~l1;r6'1Q A~M-,,-,M~,~66-. R•-•-:-m'-c~,.~~,,~
":"'::Ublit.,.

KADAK Prodac::ls Lid

•i:.:esourc.c! M111BC1gor

. Buffer MaN!iJer
•Int~

Z801s1Mo1z,1ogCorc

~~~p~O~~;~~~;~:J~fi~~s~~;~nco10

rMD.1h Library

•Real-Tlm• c Uoory

KADAK Products Ltd.

AMX (lor80801 $800 U.S. ~I: 206- 184 7 W. Broadway
(/or 68091 5950 U.S ~~ ~~~~~ver, B.C .• Canada
(for 60661 $950 U.S.
Manual only S 75 U.S.
Telephone: (604) 734·2796
(specify processor)
Telex: 04·55670

Back Chair is designed to
help relieve stress on your spine
and bock muscle ofter long
periods of sitting. Designed by
medical experts. Back Chair is
ideal for computer users. Mode
of multilayer hardwood with soft
cushioned seat and leg support.
Try it. you' ll like ill
Send check or money order to:
O.E.1. P.O. Box 53259, San Jose,
CA 95153 Tel. (408) 370-6699
.Add S9 for shipping and handl ing
California residents add

Circle 213 on inquiry card.

6' ,3

Sales Tax

Circle 296 on inquiry card.

BLUEBOOK

Specify soft,
10 or 16 sector
Single side
double density
Double side
double density

Minimum Order 20

1.35
1.65

ea.

ea.

Hard secto/$ In Ubrary bo1 only add .15.
Certified Check - Money Order · Personal Check. Allow up
to 2 weeks for personal checks to clear. Add $3.00 per 100
or part to each order for U.P.S. shipping charges.
NJ Residents add 6% sales tax.

D47:4

~""'4N5E. INC.

178 Rou te 206 South, P.O. 80.x 993
Depar1ment C
Somerville, N.J. 06876 • (201) 874-5050

Circle I 08 on inquiry 7'1rd.

TAX PAK
TAX PROGRAM WITH:

Prices shown for thousands
of computers, software, and
peripherals.
Each listing includes sug
gested list, avg. retail, whole
sale, and used prices for all the
geographical regions of the
United States.
Send $12.95 + $.50 postage to:

NCDA

Schedules
A Itemized Deductions
B Interest & Di vidends
C Business Prolit or Loss
D Capital Gains
E Supplemental Income
G Income Averaging
SE Self Employment
W Married Cpl. Both Work

Forms
104o' Tax Return
1040A Short Form
2106 Employee Bus. Exp
2119 Saleof Residence
2441 Child Care
3468 Investment Credit
3903 Moving Expense
4562 Depreciation
4684 Casualties & Thefts
5696 Energy Credi!

• Supplied with Slep·by·SIWQ1JCla\fl9

Mor1al

5420 Hwy. 6 North
Houston, Texas 77084

3955 Club Dr. Atlanta, GA 30319
4041266-8759
To order call foll-free

800-621-5839
Visa/MasterCard accepted

Circle 66 on inquiry card.

Circle 52 on Inquiry card.

IBM-PC $1699
256 K 2 DS/DD DRIVES

Other Configurations Available
EPSON FX -80/100 ... Best Price
OKI DATA 92P/93P ... Best Price
BROTHER HR-15 . . .. .. .. $395
HR-25 .. ... ... $690
P.G.S. MAX-12 . . . .. .... .. $175
HX-12 .......... $459
TANDON (360 K) . . . ..... $155
TEAC 55B (360 K) ... . . .. $132
We carry a large selection of
hardware and software

CALL US

COMPUTERLANE UNLTD. INC.
HOURS
DAILY

22107 Roscoe Blvd.
10-7
Canoga Park. Ca 91304
We Accept C.O.D. - P.O. - L.C.

Dclatlslrom
AcornCompute1sCorporation
400UnicornPark0rive, Woburn.
Massachusens01801
(617)-935-1190

Circle I 02 on Inquiry card.

FaxBASFD·
Interpreter I Compiler
• dBASE II® source compatible
• Runs 3·20 times faster than dBASE II
• Up to 48 fields per record
• Full type-ahead capabilities
• Provides compact ob ject code and
program secu rit y
• Tw ice as many memory variables
as dBASE II
• Sophtsticated online manual and
HELP facility

MS-DOS $395

DYNAMIC RAM
256Kx1 120 ns
256Kx1 150 ns
64KxJ 120 ns
64Kx1 150 ns
64Kx1 200 ns
EPA OM
32Kx8 300 ns
27256
16Kx8 300 ns
27126
8Kx8 200 ns
27C64
8Kx8 250 ns
2764
2732
4K'8 250 ns
2Kxa 450 ns
2716
STATIC RAM
8Kxe 150 ns
6264P
2Kx8 150 ns
6116P

256K
256K
64K
S4K
S4K

$24.47
$22.47
3 .67
3 .67
3 .56
S45.97
13.67
22.50
6 .50
6 .37
3 .50
$23.67
4 .37

AOS/VS $995
Mi!ll ll"Cl""'V l5'1t or UPS CAS H COD

Exporting Div. Telex: 662841 SK .COMP

Circle 89 on inquiry card.

and;11:;!ion~kethehumanarm.L1t1
capac11y. nommally.~

• SneetJ;imJacce1era1:onuntleru5er
comrol

CANDELARIA WORKS

National Computer Dealers Association

(818) 884-8644

• 5!.lt)grer.solfteedomplL1sgrrp Size

IBMPC·DOS
Formats: 8"
CPM2.2
IBM3740
Suitable for multiple clients or evaluating alternate filing
strategies. Producestranscribeable IRS forms. $33 for
1985 edition, return 1984 serialized disk and $27

~~Bi~h~~oR~o.'~~· ~
Bowling Green. OH

43402 I

419-354·3981

Factory New, Prime Parts
.JJPoo
MICROPROCESSORS UNLtMrTED

~~~~55 '8'~" ;';~;•A.e
(918) 267-4961
1

Prl ceos •hown •bow 1reo for No'llember l . 19S4

~~c-=~-=~~=~~

..- 11T . . _ 1 l_,q, w,:..-•~•

Circle 159 on Inquiry card.

Circle 263 on Inquiry card.

~dN11 •

sa..m

HOW m AVOID THE
CHRISTMAS RUSH

Christmas is coming and everyone is hurrying to take advantage of the end of the year bargains. As the malls fill to overload capacities
and traffic jams are as common as mistletoe, your local computer store will become even more of a zoo. 'M1y not have a cool
Christmas and shop with the experts at PROGRESSIVE. Choose from literally hundreds of the newest and finest product lines
available, and at prices that would put a smile on Santas face. Acall is all it takes to have your sleighfull of PC goodies delivered to your
door; quicker than Donner and Blitzen. Let the experts at PROGRESSIVE take the rush out of Christmas. CALL US NOW AT
1-80044&-7995 and we'll show you why we're called PROGRESSIVE.

~PRICE

~STOCK

NEW IBM PC PRICES!!
IBM PC wl256K, 2 360K drives, c:ontroler;
MonodlroJTl!'/ FTI~r adapter. Arndek 310A .. •.••• .... $2195
IBM PC wl256K, 2 360K drives, controller;
Colorn;raphics adapfllr, HX-12 color monttor ...• ••.• . $2495
IBM PC wl256K. 2 ~ ht. JliOK drives,
controller, 10Ml hard disk wlauto boot

. ....... $2795

(These systEms are brand new, fully tested and burned in, fuly
waJTall!eed for 90 days AND ARE Al.WAYS IN SIDCKI)

Disk Drives For Less: $1
TANDON TM 100·2 ... 79

HALF HEIGHTS .. each
Printers:

$149

NEW EPSON & OKIDATA PRICES'!!
EPSON JX-l!O (1~. 10::. 8 colors)
........ BEST PRICE
EPSON FX-80 (160qis, 10 ) . . . . . . . .
. ..... . .. $425
EPSON FX-100 \160cps, 15") . ....
. .. $625
EPSON RX·BO ( OOqis, 10") . . . . . . . . . .. . . . . . $245
EPSON RX-tWIT (11XX:ps. 10" wtplatlen) ........ ... ..... . $295
EPSON RX-BOF/f PWS (100cps, 10" wlplatten, near LO) . . . . CAll
EPSON RX-100 (100cps, 15" while they last) .......... . .. . . $425
EPSON LQ-1500 (LO dot matrix wl parallel interface) ... BEST PRICE
OKIOl\TA ML92 ,160cps, 10") ............. ... NEW LOW PRICE
OKIDATA ML93 160cps, 15"k.. .. . .. .. . .
NEW LOW PRICE
OKfDATA ML84 200cps, 15" .. '. . . . . . .
. .. .. $795
OKIDATA PACEMAAK 2411 (
ps, 15") . . . . .
. . $1995
GEMINI 1DX (121lc¢. 10") . .. .. .. .. . . . . . . . . . . . .. . . .. $275

~~~~~J 5~. ciOi i-riatiiX: ia) ·.· .· . ··.· .· .·ml'.

1

DATAPRODUCTS 8020 180cps, dol matrix, 15]. . . . . . . ... CAll
DATAPRODUCTS 8050 200cps, dot matrix, 15 ) . . . BEST PRICE
DATAPRODUCTS 8070 400cps. dot matrix. 15", LO) . BEST PRICE
TOSHIBA Pl340 (LO dot matnx, 10"). .... . ........... .... $745
TOSHIBA Pl351 (LO oot matrix. 15") .
$1295
TI-855 (LO dot rrotlix wllmt cartridge) . .. ... PRICE REDUCTION
OIABLD630API (40qJs LO)...........
. .. $1595
OIABLD 630ECS (192 chars on wheel).
. .. $1995
NEC 2050 \Durable, low cost LO) . . . . . . . . . ...... .BEST PRICE
NEC 3550 33cQs LO) . .. . . . . . . . .. . . . . . . . .. NEW LOW PRICE
NEC 7730 55cps LO) .. . .................. . NEW LOW PRICE
NEC 8850 Fast LO from the people who set the slrmdard) ... CAll
C.ITDH A10 (New letter quaity) . . . .............. ........ CAll
C.ITDH STAllWRITER (40cps LO} . ...... . ...... .. . ... . . $1025
C.ITDH PRINTMASTER (55cps LO) .. • .. . . • . .. ... .• . . ... $1325
QUME l£1Wl PRO 20 (New, nice) . . .... .... .. . . .. .... . CALL
OUME SPRINT 1140 (40cps LO). . . .. .. .. . .. .. .. . . . . .. CAll
OUME SPRINT 1155 (55qls: lO) . . . . . • . . .. .. .. .. . . .. . .. CAll
BRITTHERHR-15l13cpsLQ, 10"),. . ..
.. .. .. ..
$395
BROTHER HR-25 (23cps LO. 15 ) . . .. ...... . . ..... . .. .. $675
BROTHfJl HR-35 (32cps LO. 15") . . .... . .... .. ..... . . . $895
COMREX, DYNAX PRINTERS ....... .. .. ...... . ...... .. CALL
CAL1 FOR ADO-ON 11/ACTVRS & Cl/fT FEEDER SHEETS

Hard Disk Drives:
PEACHTREE PERIPHERALS 10MB internal & external .... .. . CAll
EVEREX 10MB internal. . .. .. • .. .. . .. .. • .. • .. ..
. . . . CAll
MAYKARD 10MB internal . .. .. • .. ..
. .... CAll
MAYKARD 30MB internal. . . . . . . . . . . . . . . . . . . . .. .. . . . $2195
MITSUBISHI !10Mlll & 25MB wllapel ... . . ..... . ........ - CAll
SYSGEN 10M9 HARD DISK (w.tipe b.ldc: up) ....... . ... .. $2395
SYSGEH 20MB HARD DISIC (Wlt!pe back up) ...... .. ..... $2895
SYSGEN IMP.GE 10 minute XTtape back up ... . .. . .. ...... $795
CALL FOR ll'CMAR, ONONG, ANO TALLGRASS PRICES

Multifunction Boards:
EXPANIJEIJ QUADBOARD (64K-384K.S,P,G,GIC,bracket) . $2691459
AST &-PAK (&l-384K.S.P.c;c.op1 G) .. .. . .... ....... . $269/459
AST MEGAl'UJS (6H12K ,S.ct.opl S,P,G,K).. . . . . .. from $269
AST VO PWS IS.CIC.Olll S.P.G) .... ......... ... . ... from $139
ORCHID BLDSSOM (&4-384K S.P.ct. oP1 PC Ne )... .. from $249
Circle 314 on inquiry card.

~SERVICE

TECMAR CAPTAIN (64-384K ,S,P,CIC) . . . . . . . . . .. .. from $259
BABY Bill: I (64-256K..Z!I00.2S.P.C>C~ .. . . . ... . .. .. from $429
PERSYST lime SpoctJ\Jm (64·384K,S.P.o'c. 2yr. wrty) ...... $279
PROFIT RAM ELITE & PWS (64-512K.2S or S&P,C/C) ..... CALL
MAYNARD SANDSTAR MODULAR BOARDS .. .. .... ..• ... CAll

Modems:
HAYES 300 baud external. . . . .
. .. $209
HAYES 1200 (300 or 1200 baud external).. . . . ••.....• .... $469
HAYES 1200B (300or1200 baud int w/sott)
.•..•...... . $399
HAYES Compatibles .
. . .. .. .
CAll
SIGNALMAN MARK 12 (1200 baud at 300 price) ... .. ..... $259
VENTEL HALF CARD .. .. .. . .. . .. . .. . . .. .. . . . .. BEST PRICE

Display Cards:
EVEREX GRAPHIC EDGE (Simull COior & mono. w'Ports &

n.°mci uitrai>Ai< (132 iriiirici. ·s: P..cic:apt RilM. Foe:·caior

i::

PARADISE MODULAR GRAPHICS CARD (Color/graphics in mono
with modular port<; options!). . . . . . . . . . . . . . . . . . . • from $339
PERSYST BoD tfinall\' clear text on a color monitor). . .. . .. .. CALL
STB GRAPHIX f'WS II (Mono. color. par). . . . . . .
. $369
PROFIT MULTIGRAPH ("10l10, color. opt par).. . . . . . .
. .. . $369
TECMAR GRAPHICS MASTER (640x400 + mono) . . . . . . $489
QUAD COLOR I (Upgrades to hilres w/Quadcolorll)
...... $199
HERCULES COlOA CARD (New from old fatthful) . . . . . . . . . . $189
AST MonoGraphPlus (LOTUS mono. serial. parallel, clock) . . $399
PlANTflONICS Colorplus (Hi/res w/color magic) . . . . ... $379

Monitors:
AMDEK COLOR 710(No glare, JD flicker ullra hilres) .... ... . $579
AMDEK COLOR 700 (New ultra hi/res RGB). . . .
. . . ..... $495
AMDEK COLOR 600 (New hi/res RGB wlaudio) ............ $429
AMDEK 300 Aand G(Amber or gr!en)..... . •. .. .... $14911$139
AMDEK COLOR 500, 400, 300 (New hi~es RGB) . . . . .... CALL
AMDEK 310A (Amber, dartl non-glare tube) . .... . ... . .. . .. $169
PGS SR-12 ~690x400 non-interlaced)........... . . . .. ..... $599
PGS HX-12 690x400 ntertaced) .................. . .. . . $479

l:Jv~~:.:i5.\fii~~~r=~ 1~~ fmi:i ·keys)· ·. "·~~

~SUPPORT

BANK STREET WRITER .. . .. .. .. . . .. . . . . . .. . . . . . . . $59
EASYWRITER II SYSTEM (-writer,-speller,-mailer) ....... CALL
SUPERCALC 3 (Better graphs than LOTUS) ........ BEST PRICE
PFS Write, File and Graph .
. each $99. Report ...... . $79
OPEN ACCESS (Proven Integrated Package) ....... . ..... CALL
dBASE II & Ill (From Ashton-Tate). . . . . . . . . . . . . . $2991.!75
KNOWLEDGEMAN (Version 1.06) ........... . . . ....... $299
ABASE 4000 & 6000 (Use w.'CUkJT. REPORT WRITER) . CALL
POWER BASE (Relational. hierarchical)
. $279
CIP (New and fantastic!) . . . . . . . . . . .
. CALL
DAYFLOW (Enhance with REPORTFLO) . . .... . ......... CALL
OZ (from Fox & Geller) . . . . . . . . . . . . . . . . . . . . . . . . CALL
liUfSHELL bl_ Leading Edge . .. .. . . .... . ........ .... CAL.L
LIFEBOAT L.Ar TICE CCOMPILER (w/8087 support) .. .... $289
LIFEBOAT LATTICE C-FOOD SMORGASBORG .
. . CALL
MICROSOFT C;BASIC,FORTRAN.PASCAL,COBOL .
. CALL
BORLAND TURBO PASCAL & TOOLBOX
.... CALL
DIGITAL RESEARCH (All products)..
. . . ... .... CALL
DOW JONES (All Products). .. ..... . ..... . ..... . ..... CALL
IUS AIR, A.IP, GIL ........... . ..................... $29!1
OPEN SYSTEMS ACCOUNTING MODULES . •..•. .. BEST PRICE
STATE OF THE ART (GIL.llJR ,AIP, IN\( PR} . ..... • .. BEST PRICE
BPI GENERAL ACCOUNTING AND MODULES . .•.. ...... CALL
DOLLARS AND SENSE br Monogram . . . . . . . . . . . .
. .. $119
MANAGING YOUR MONtr by TobiaS!Meca. . . . .. ... . .. $129
HARVARD PROJECT MANAGER ............. . . BEST PRICE
TAX PREPARATION PACKAGES ... . . .... CALL FOR THE BEST
DECISION RESOURCES CHART MASTER.
. ... $259
BPS BUSINESS GRAPHICS. . • . .. . • .. • . .. .. • . .. .. . . $259
Z-SOFT PC PAINTBRUSH wlFRIEZE GRAPHICS .. ...•.. ... $99
PROKEY VERSION 3.0 by Rosesoft. . .• . . . ........... .. $95
SET-FX tor your EPSON . • .. .. . • .. • . .. • .. .. .. .. .. .. $45
NORTON UTILITIES. . . . . . . . . . . . . . . . . . . . . . . . . . $59
COPY II PC by CENTRAL POINT . .... . ... . .......... .. $35
COPYWRITE by Quaid (Copies all IBM software) ... .• ..... $45
COMPUSERVE STARTER KIT ..................... . . $35
SIDEWAYS br FUNK SOFTWARE.... . . ... . . .. . ... .. ... $49
CROSSTALK XVI by MICROSOFf . . .. . .. • .. .. .. .. . .. . $109
HAYESSMARf COM II ..... . .. .. ........ . . . . .. .. .... $95
Tf'AC E86 by Morgan (Assembly language debug) . . . . . CALL
FLIGHT SIMULATOR •.••• . ..•. . •.... . .. . ... .... .. . .. S39

TAXAN, NEC, ZENITH MONITORS .... . . .............. CALL

Chips {Always in stock}:

~~~~v~r::~~~r:". ~~~RA~~.(~:'. ~f. ~~ ... tag

WE ARE CHIP BROKERS, ASK FOR QUAN TY PRfes

Networlcs:
ORCHID PC ~ PLUS NODE CARDS ..... BEST PRICES-CALL
OTHER BRAND NAMES AVAILABLE. WE CARRY ONLY THE BEST

Miscellaneous:
ORCHID PC TURBO (80186 coprocessor-runs at 8MHz) ... CALL
INTEL 8087 (High speed math coprocesso1) ..... . ...... $169
KEYTRONIC 5151 KEYBOARD (Sep. cursor keys\ ... . . .... $199
MOUSE SYSTEMS
mouse, runs LOTUS .. • .. ... $139
MICROSOFT SERIAL RBUS MOUSE (w/software) ••••.• $139
. . $491$69
ISOBAR SURGE PROTECTORS (4 & 8 plug) .
POWER BACK-UP (200 & 425 watts) . . .
. $269/$499
MICROFAZER (S-1~8K print bufler). . .
. . from $139
BRET SALTER'S new debug board wlsof ware . .
. CALL

1ognca1

Verbatim Diskettes:
. $199
SSIDD Box .. .
. .. . . . . $24- Case.
DSIDD Box ... .
. ...... $29-Case ... .. .... . . .. $249

Software:
SYMPHONY (New frm1 LOTUS) . . . . . . . . . . BEST PRICE-CALL
FRAMEWORK (New from ASHfDN· TAm .. . . BEST PRICE-CALL
MULTIMATE (Emula es WANG dediC'.lledl WP) ...... . ... $279
SAMNA WORD Ill ("Ultra-WANG") .. . . .... . . . ..... . . . . $295
WORDSTAR PRD·PAK IWSICSIMMISl/Tutor) . . . . . . . . . . $279
MICROSOFT WORD wJMOUSE (4th generation WP) ...... $289
VOLKSWRITER DELUXE w/Tex merge ... . .... . .... . ... $179

PROGRESSIVE
MICRO
DISTRIBUTORS

"IBM PC System Enhancement Is Our Business
... Personal Service Is Our Commitment."
·

FOR ORDERS ONLY

1-800-446·7995
1-404-446·7995
for further information and technical support

HOURS: 9AM to 9PM EST
(Sat!Sun-12PM to SPM EST)

7000 Peach!Jee Industrial Blvd.
Norcross, Georgia 30071

~U>~sa;r:si~~~~de~~~~~~~~at~g~;fBusiness Machines.
NO SURCHARGE FOR MCNISA
MOST ORDERS SHIPPED NEXT DAY
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Buy and sell
with your
personal
computer.

wabasH
When it comes to
Flexible Disks, nobody
does it better than
Wabash.
MasterCard. Visa Accepted
Call Free: (800) 235-4137

For more information: call today'
Toll-free

1-800-544-6666

FIDELl1Y

COMPUTER SCIENCE:
Kut ztown University of Pennsylvan ia invites
applica ti ons for a permanent tenure-track
positi on in Compute r Science. Minimum
req uirements include M.S. in Computer
Science and appropriate teaching or indus
trial experience. Ph.D. preferred. Requires
broad training in Computer Science, abilit y
to teach severa l upper division courses and
strong ve r ba l communication skills. Rani< and
salary commensurate wi th qualifications.
Salary and fringe benefits highly competi·
tive. Starting dale, Septembe r 1985. Send
letter of applicat ion and resume. under
graduate and graduate transcripts and 3 let 
ters of recommendation to Professor R.J.
Buff. Department o f Mathematics and Com
pute r Science, Kutztown University , Kutz 
town. PA 19530. All m aterials due February
I. 1985.
Ku1zcown U niversity is on equal opportunity/A/fir
mat1oc• Action ~mployer and actively solicits oppfico
r 10 1·1 from quolrfied minority applicants.

INY~P'N'&.&l'

FIDELIW ilROKERACiE SERVICES. INC.
i\kmber NYSE
SIPC
Circle 15 3 on inquiry card.

Circle 300 on Inquiry card.

Finite Element Analysis

r=:
1.
~ . . . ~ .. ~-

Lotus™ User?

Rl· DOllll

·

U.[ ... •11

,~ ·•• 1

..l'i

...... . w... 1..

rrt:
PCTRAN'" is an 2- D finit e element
code for the IBM-PC and all
compatib le s. Inte ra ctiv e graphics
pre and postprocessing aid in
mode l building and result verifica 
tion . The sol ution routi n e comes
with an 8087 optio n. Traini ng
program and extensive documen
tation make this code ideal fo r
those unfamiliar wi th F.E.M . $329.
Call for technical information
and free demon st ration program.

Brooks Scientific, Inc.
228 Harvard Street
Medford, MA 021 55
(617) 395-9060

Circle 4 5 on inquiry card.

Free Mail Order Catalog for Lotus
Software users, includes:
• Lotus Programs
• Lotus Enhancement Software
• Books and Training Aids
• Hardware and Utilities
We are a unique mail order company
specializing in L otus r elated products.
4-5-6 WORLD
D ept. A-108
PO. Box 22657
Santa Barbara, CA 93121
i800l 524-5678 Toll Free
1805) 564 -2424 In Californi a

...~.

~®fA~®·)J)Your definitive Lotus enhancement source

Circle 3 on inquiry card.

0
• powerful
motion
• occeleralion/
commands
deceleraHon
• 4 axis moves
• RS232 Interlace
STEPPING MOTOR TIPS COOKBOOK
$8
BIG STEPPER Standard Version
$935
• with on-board BASIC
$985
• with on-board CNC commands $1950

CENTROID (814) 237-4535
Box 739, State College, PA 16804
Circle- 56 on inquiry card.

PC EXPANSIONS
Qume l42A . ..
.
$ 199
Teac FD55 B..
. . . $149
Tandon TM1 00-2.
$1 79
Tandon TM101-4.
. $295
CDC 9409. .. . ..
. $179
Amdek AmdiskV . .
$1 1 9
$ 45
Case and PS.
Maynard Disk Conlroller.
$114
Sandsta r Series .
. .. $call
Internal 10MB HD systems: WS1 .. $899
WS2.
. $1079
Quadboard (64K). . .
. $269
Ouadboard (384K)
$469
Quadcolor I
.. $199
AST· S1xPakPtus (641() .
$269
SixPakPlus (384K)
. $469
Mega Plus(64 K)
. $269
1/0 Plus ..
.$129
AST-3780
. $659
PCnel - starter kit .
. . . $809
MonoGraph Plu s-S. . ......
. .. $389
HERCULES graphics board
$349
HA YES Modem s: 300
. $209
Smarlmodem 1200 . .
. . $489
$435
Smartmodem 12008 .
$ 39
Set of 9 chips (64 Kl
256K chips (each! .
. . $ 23
8087 chip .
$169
Verbatim Datalife OS. DO 1201
$ 49

VLM Computer Electronics
I 0 Park Place • Momslown , NJ 07960
12011267 -3 268 Vi sa. MC . Check or COD

BYSO'" LISP has powerful file
handling, a responsive full screen
editor with 4 pretty printing
styles, arrays, macros, and com
plete access to all system func
tions. Clearly documented. Fast
and well tested. Compatible with
both LISP 1 .5 & MacLISP. Much
more than just a learning en
vironment. Order from

LEVIEN INSTRUMENT CO.,
Bo x 31 M, McDowell, VA 24458.
(703) 396-3345.

~ ~~~~,~~
Circle 228 on inquiry card.

A word for thi s Punch/R ea der Combo is . _ . • , • ..

..

..

.. ;: .: :. : ·
. ---- . . - .. .. : . - : : ..- : . : . : : ~ : ' :
:: .. : : : .:: : ...

:.:.:.::. : . : .. :;

..

....

; ' '

.

: . :;:
Speed! Model 510 punches paper rape at 110cps:
reads at 150cps. This rugged machine 1s comp uler
compat1bleoffe r1ng RS232C. c urrent loop. parallel
in puts . The ASCll-to· Baudol code conve rs 1or1 per 
mits di re c t keyboard entrv tor Tet e J1. /TWX tran smi s
sion. Plus: 256 characte r storag e. 75 -9600 baud
rate. 5-8 level tape _SIOCk. ADDMAS TER CORP 416
Junipero Serra Dr.. San Gabriel. CA 91776 • 2131
285-t 12t

Circle 10 on inquiry card.

THE VALUE LEADER
COMPUTERS
IBM PC and PC XT in stock
availab:e at special prices ............. CALL

:z!"''N Isystems
data

Zenith-All Zeniths fully software· & hardware
compatible with the PC and XT . . . superior
keyboard:
Computer Ram
Drive
Ports
Price
128K 360
CALL
ZF-151 -21
. 1PU2 SER.
CALL
720 (2 drives) 1PU2 SER.
ZF-151·52 320K
CALL
10.6 MB+ 360 1PU2 SER.
ZW-151-52 320K
CALL
360
1PU2
SER.
128K
ZF-161-21"
CALL
ZF-161-52• 320K 720(2drives) 1PU2 SER.
'Portable
*SPECIAL-Buy a Zenith 150/160 PC before
Dec. 31 and get both Microsoft Word & Multlplan
... a $570. value ... FREE!
Sanyo-We have Sanyo 550 & 555 PC's. Built-in
software includes MOOS Version II, Wordstar,
CalcStar, Basic, more. Great Prices .
Computer
550-1
550 2
555 1
555-2

Ram
Drive
Price
128K·
180K (1 drive)
$895.
128K•
360K (1 drive)
950.
128K•
360K (2 drives) 1075.
128K.
720K (2 drives) 1275.
·EXPANDABLE TO 256
ALSPA 8" CPM Computers. 64 K memory work
horse at super special prices.
1/SS . . . .. . ..... . . . . . . . . .... as low as $500.
2/DS ........ $1,000.
2/SS ......... $700.

DISKS AND ACCESSORIES
VERBATIM-Verbatim DATALIFE"' Min idisks
are super quality, super durable. Price per 5 Y."
minidisk (sold in boxes of 10)
Qty. 10
Qty. 50
Qty. 100
1.95
1.90
1.85
SS/DD
2.60
2.55
2.50
OS/DD
30 Mcintosh 3y, " diskettes In Amaray dlskbank .. $135.

sr

* AB's OWN DISKETTES-top disk quality at
a low, low& i !
price .. .
buy 100
Q
(OS/DD)
and pay
only $1.60 per disk.

Pius, before December 30, get a free Amaray
Mediamate 5 disk file in the bargain!
AB carrys all major brands . .. 3M, Verbatim,
Maxell, Wabash, BASF, Sentinel, Dysan ... in all
popular sizes and configurations. CALL for
super prices.
DISK STORAGE
Mini Flip 'N File(50 5" disks) .. .... .. .. . $17.45
Rolltop 100 (100 disks, 10 dividers) . . . . . . 28.99
Mini Kas-ette/10 (for 5" disks) 1/2.25 10/2.05 ea
• Amaray Medlamate 5 ............... 11.99
PLUS-"HEAD" disk cleaning kit (w/2 disks) ...... 11 .99
IBM drive analyzer (Verbatim) . .. . .. . , .
, , , , 22.50

SOFTWARE
Lotus 1-2-3 . . ......... . . ......... . ... $315.
Lotus Symphony . .. . . ..... . . . ... . .... 479.
Multi-Mate . . . . . . . . . . . . . . . . . . . . . . . . . . 325.
Multiplan (Microsoft) . . . . . . . . . . . . . . . . . . 129.

Rg

* SPECIAL-All Electronic Arts Games ... Buy
any 2, get 3rd FREE . . . . . . . . . . . . . . . . .. CALL
Wordstar .............. . .. ...... .... 335.
dBASEll (Ashton-Tate) . . ..... .. . . . .... CALL
dBASE Ill (Ashton-Tate)
. .. CALL

Printers by
Brother:

Star,

Epson,

Amdek,

> .. .. ..

* Personal Pearl (pearlsofl) - Database lil ing/
reporting system lor personal productivity. Manipulate
database thru simple English sentence commands.
Great for beginner or pro. Super business aid. Includes
functions for bookkeeping, general ledger, billings
managemenl, mail lisl, sales analysis, budge! planning,
more . •......... , ... , .. . ............... .... $235.

---------------------,
:
FREE CATALOG!
I
I This ad space can accommodate only a few of the I
I exceplional values available from AB. Our latest I
I catalog is packed with fantastic buys. top brands, I
thousands of items, For a free copy call or write. I

L

---------------------

MONITORS

USl-20 MHz band width, 1000 lines resolution.
Easily capable of 80 character display.
* 1200G (Pi-2)·12" green phosphor SPECIAL $85.
* 1200A (Pi-3)-12" amber phosphor SPECIAL 89.
AMDEK
Video 310A·12" amber, 18 meg. TTL-IBM .. $155.
Color I, 13" color . . ..... . ... . ... ...... 239.
Color I+, 13" color (non-glare) w/Headphones 249. ·
Colorll+·13"RGBTTLinput .... ....... 435.
ZENITH
ZVM· 124·12" amber-22 MHz. TTLfor IBM .. . . $150.
ZVM-135-High res. RGB +composite monitor . . 470.
ZVM-135-1-Cable for RGB monitor . . . . . . . . . . 23.

COMMODORE SPECIALS
We have all sorts of accessories to unlock
the power in your C64 .. make it a machine
to be reckoned with.
WC 6420 Auto Modem (also available for
Atari & Apple at slightly higher price) .
. . S 65.
Tech Sketch Lighl Pen & Micro llluslrator . . . . 44.
MSD Superdrlves, single and dual . .••.... .. CALL
CBC 4/12 Analog to Digital 4 Chan/12 Bit . . . . . 179.
Typing Tutor Ill with Letter Invaders. . . . . . . . . 35.
(Also for Apple & IBM)
Paper Clip Word Processor CBM/C64 . . . . . . . . 60.
80 Column Display Card
~
By "Batteries Included" .. . .. ...... 149.
Oracle (Consullanl) Data Base . . . . . . 89.
By Batteries Included
BusCard II by "Batteries Included'' . ... •... .. 149.
Cable from BusCard to Parallel Printer . . . . . . 25.
All other "Batteries Included" items in stock .CALL
FORTHlorPET/C64 .. .. . .... , . . . .. . . . .
50.
(Full Fig. Model) by Cargile/Riley
Ditto Disk 64 (copy discs even if
original is copy protected). . . . . . . . . . . . . . . . . 36.
STAT for PET/CBM/C64 . . . . . . . . . . . . . . . . . .. 95.
Comprehensive Statistical Analysis Routines
*AB'S C64 Upgrade Kit:
Includes BusCard II, IEEE Cable &
MSD Superdrlve . .
. ... .. . . ... .319.
Ordering Information: Order by check,
Mastercard or VISA. Personal checks
take 15 days to clear; no waiting oncer·
Ufied checks or money orders .. Add 3 %
shipping and handling on a II orders
(minimum $2.00}. Mail, APO/FPO. Air
may require additional charges. PA
residents add 6% sales tait; MA res·
idents add 5%. Al I items subject to
availability. Prices subject to change.
Additional discounts available to qual·
ified educational institutions. Requests
for bid on volume requirements invited.

Circle 8 on inquiry card.

OUTPUT DEVICES
Okidata,

....

Star M icronics Gemini 10X .... ..... . . .. $258.
-10" .carriage. FIT 120 CPS
Epson L0-1500-NEW 24-pin
... CALL
letter qua I. dot matrix
Epson RX-SO-Tractor Feed, Graftrax + ... 289.
Okidata 92 . . . . . . . . . . . . . .
. .. CALL
Amdek Printers
5025·25 CPS Daisywheel, 2K Buffer .... . 720.
.. 1356.
5040-40 CPS Daisywheel, 2K Buffer
5055-55 CPS Daisywheel, 2K Buffer . . .. . 1595.
Brother HR-35 Daisywheel-25 PS Bi-Directional . .. 915.
Brother HR-25 Daisywheel-23 CPS Bi-Directional . . 675.
Brother HR-15 Daisywheel-13 CPS Bi-Directional . . 399.
Panasonic 1090 Printer . . . . . . . . . . . . . . . . 239.
with Correspondence Mode
PLOTTERS BY AMDEK, SWEEP·P:
Amdek Amplot II-Six Pen . . . . . . . . . . . 890.
* SWEET·P 100-Single Pen (with 4 color pens)
SPECIAL, CALL
IBM Parallel Printer Cable .. . . . ..... .... 19.

/ETC.
Panasonic, Amdek, Hitachi & Other
1/2 height, double side drives .. . . . .. from $149.
*Data Technology TeamMate Drive-super new
system. Puts 3.3 MB on 5%" floppy ... Formats
to 2.8. For PC XT owners, an alternative to hard
disk. 4 disks back-up 10 megabytes .. . .. . CALL
*Winchester Drives (10 MB) ... . ....... 895.
Ouadram Quadboard-Parallel port, serial port.
clock/calendar.
No RAM-$299, w/64K-$279, w/384K-$499
* AMDEK MAI graphics card for IBM PC. 200.
Hercules graphics board . . . . . . . . . . . . . . . 359.
Votrax speech synthesizersPersonal Speech System ...... , . . . . . . . 249.
. CALL
AST-full line of IBM cards & boards
Keytronics 5150 keyboard . . . . . . . . . . . . . . 179.
Hewlett Packard calculators, all models:
LOW, LOW PRICES . . . . .
. .. CALL

POWER DEVICES
Datashield back-up power source
200 PC-200 watt ....... .. ...... . . ... $265.
300 XT-300 watt . ....... . ... .. .... .. 390.
"BITS" Power back-up-250W, . . . .
695.
True uninterruptable

Brooks 6 OutletSurge Supressor/ Noise Filter . . . . . . . . . . .

54.

COMMUNICATIONS
Mark X Auto Dial/Auto Answer . . ... . . ... $119.
Anchor Mark XII Smart modem. . . . . . . .
265.
Hayes Smartmodem 1200B. . . .
459.
(includes Smartcorn II software)
Hayes SmartModem 1200/300
529.
"Crosstalk" software .. . ........ . .... . . 135.
* Voad keyboard-phone software for IBM PC
and compatibles. Features mail merge, call
reporting, "Note Pad" and more .... . .. CALL

ABCoi11puters
.

I
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Ordw No. 496.J

SUPER800KSloryour C64
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46pr09•o1m1 lo• 11\e Commodo re&!
S9.95
Order.No . 182
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17.95
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lntroducl•ontom"h•tlt'li"9 u¥1ot1hf
BASICp<ogramrroer
Orde•·No. 169
FORTH on 1ht ATARI - lu<n1ng by
U11119
How 1 ouo ~. >d yo u <C ·64
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291191

How to turn a
shy computer into
a smooth talker.

TAPE WORLD

~ 1-800-245·6000 ~
MD·l . , S'!.'', SSDD. . .1.69 104/10 '.''.' S'lo ' ' .1.99
M0·20 . S'lo, OSOO . ..2.39 104120 SW', OSOO ...2.69
FO·l. .... 8". SSOO . ..2.69 3740/ld . 8", SSOD ... 2.69
f0·2.' ' . . 8", osoo' .. 3.29 3740120 . 8", DSOO , , . 3.29

•a lrulyphonelic voic e synthesizer
• an unlimitemspeech output synlhesi,er
•able tocreale soun<l effecl' and music
• an e;L'Y lo operate, ea.,ily installed
synthesizer
• adaptable to most personal computers
Call 313-583-9884 lo hear an actual voice

TDK

1.99
2.S9

ELEPHANT
s•;." ssoo

S'lo OSOD .

S'lo OSOD ,

. 2.49

1.99
. , 2.S9

WE WILL BEAT ANY PRICE!
220 SPRING ST. BOX 361 BUTLER, PA 16001
412-283-8621
M-F 8:30-5:00

Circle 36 3 on inquiry card.

..

Logois the
simplest
programming
language

Pl-SWITCH lets you safely share your e-t;tmputar
among mult iple SERIAL or PARALLEL printers,

from •ocl<. ...tlhln 24 hours. CaD loll mE£
(800) ~137 for prias ...ct~
VIN and "'-""' Can! llCEqlled.

SCOTCH
. .. 1.99 S'/," SSDD .. _...
. . 2.S9 S'!.'' DSDD . .

Prices per cue of 10. Shippin& 3.75 any size order
Pre-paid. COD, or credit card. COD add 1.65
ALL ORDERS SHIPPED WITHIN 48 HOURS.
Also. TDK and Maxell audio ind video cassettes.

Circle 381 on inquiry card.

onion~

S'lo SSOD .. .. . , .... 1.99
SW' OSOD . .. .. .. . . . 2.59

VERBATIM
sw· ssoo
.... l.89

t)

l¥an ...._ All

, 1.99
. , 2.59

BASF

COMPUTER SWITCH

~

.

S'!.'' SSDD . .
S'f," DSDD . . . . .

::t"::.::.·.:-::s"2:i:r·'

S<>Mi.-rck~buvl~wrf.c.e

IBM

S'li' SSOD . . . .
S'!.'' osoo .. ' ' "

?.~!~~ 1 ~· ~;,,d.~~~·~:

Circle 141 on inquiry card.

a DJwJJ

maxell.

It's simple to give your computer a voic e with
the Personal Speech System (PSS) from
Volrax, Inc. The PSS is:

modems. terminals. etc .. all with just a flick of
the wrist!

•

Serial switch has female RS.232 connecwrs with
go ld pta1ed pins. U ses lines 1. 7 & 20 or can easily Il e
re se t by u ser .
Parallel switch has female c entroni c s con nec1ors .
A ll models have an a1\1active a luminu m ca se
3 0 -da y satisfac1io n gu aramce.

•

One year Warr anty.

•

Send tor FREE leafle l thal desc ribes its many uses .

•

P1·02 S
Pl

OO·S

Pl EY.i-$
Pl

11'1' if'

Se ria l - Sha res! 21 devices .
S e1ia l · Sha res (JI devices
Se1ial· Shares 151 devices
P a ralle l - Shares(2) devi ces
Parallel · Shares !41de vic es .

P1 .()4.P
CA -05-S Serial Cables·
CA·OS ·P Pa1allel Cable 5·

youcanuse.

Te«apin'"is the
simplestLogo

$59 .9 5
. 89 9 5

109.95

to use.

9 4 95
184 .9 5

15.00
25.00

T ERMS: VJSA. MC, Check . MO or COO . Add S2.00 each
for ground or $4.00 each for 2nd Day Air shipping.
Dealers and Custom Swilch Orders lnviled.Pleaso Call

~-Terra/inTM
T11J Originall.iJgo People

7301NW41 ST.
MIAMI. FL 33166
13051 592 -6092

(677) 492-8876

FREE SHIPPING DURING DECEMBER

Circle 300 on inquiry card.

VT102
CONNECT YOUR PC
TO YOUR DEC SYSTEM
PC100 turns your IBM PC / XT into a VT100/52
terminal. PC102 adds VT102 printer and file
transfer support. PC102-132 supports true 132
columns. Guaranteed. compatibility with all
VT100/52 applications incuding: EDT, WDADll,

ALL-IN-ONE. DEC-CALC AND UNIX. PRICED
FROM S89.
• 110 through 9600 baud operations
•Complete keyboard and screen emulation
• Optional 4010 graphics support

GENERAL MICROSYSTEMS

Circle 3 31 on inquiry card.

on

inquiry card.

DUST
COVERS

DISKETTES

Holiday Special
FREE Head-Cleaning Kil,
..

For Personal Computers and Small
Business Systems, Peripherals, Game
Units - Protective, Long-Lasting Vinyl
Resists Both Dust and Liquids.
Franklin Ace
IBM
Kaypro
Okidata
Rana Systems
Star Micronics
Televideo
Texas Instruments
PLUS OTHERS

$9.60 Value

•......:.._". JIFREE: Plastic library Case with

or 10 5'I• "soft sector Dalalife Diskelles

each box

51995 OS/DD

SS/DD

- CHOICE OF COLORSAmdek
Apple
Atari
BMC
Columbia
Commodore
Corona
Eagle
Epson

I

529 95

Gemini 1DX, 120 CPS Bi-directional 5244
Gemini 15X, 120 CPS Bi-directional 5365
Powertype Daisy Wheel Leiter Quality,
Dual interface, Bi-directional,
5345
Reverse paper feed
Shipping and Handling $3 .00 for any sl111orderol diskettes, $9.00
for printers. C.0.0. orders add S1.65 . We accepl credit cards al
NO exlra charge. Illinois residents please add 1•1, sales tax.

(;,111 now tOll f.Rt:t: ANVWHl:RI:. rn Ow

GROUP/VOLUME DISCOUNTS AVAILABLE

FOR FREE BROCHURE WRITE:

6440 Flying Cloud Dr.. Suite 205
Eden Prairie, Minnesota 55344
(612) 944-0593

ENCHANTED FOREST
P.O. Box 5261, Newport Beach, CA92662

CALL FDA FREE INFORMATION PACKAGE.

Dealer Inquiries Invited

Circle 164 on inquiry card

Circle 369

(118 Onyx}

Circle 14 7 on inquiry card.

M .1 n1

b

II

(t

m

U~

1 800 336·6875
1 81111 942 521111
1 312 256 4456

Natoonwirle
llhno1s
lntr.rn.1tmn.1t

ILPntr.111 Mon throuqh

5r:1RAT DRTR ll:il::.
PO 801297
w,1,.,ette IL. 60091
!3 12 1256.4456

Circle 34 2 on inquiry card.

•ri

PRIORITY ONE ELECTRONICS

1200 Baud Auto Dlal/
Answer Stand Alone
with Chronograph

BLPRPMBI P64 (3 lbs.I

(PARALLEL INTERFACE). · .•

$249l·. ~.·

6809

pISJ( BOOT

-

Single Board Computer
Your IBM Model 50, 60, 65, 75, 85 or
95 Electronic Typewriter can be a
computer printer or terminal using
our interface modules:
Model 5060 RS232 Serial
Model 5060-CP Centronics Parallel

+cvRJTY

SE

.

FtXTends
boot hassles,
stops data
thieves-

DATAMAC, DAVON G,
GREAT LAKES, IOMEGA ,
XEBEC, ZOBEX, o thers.

Both Versions
csnbeessily
instslledsnd
require NO
modifics
tionstothe
typewriter.
A 2K buffer is
stsndsrd, BK options/.

No -Slot Installation for
IBM PC, COMPAQ, COLUMBIA
$70 - $95 + taxlshpg

GOLDEN BOW
SYSTEMS
Box 3039
San Diego
CA 92103
6191298-9349

tn'Rln fP

CALIFORNIA MICRO
~1111~ COMPUTER
fP

9323 Warbler Ave, Fountain Valley.C A92708
(714) 964·9301

Circle 388 on inquiry card.

Circle 168 on inquiry card.

FREE PC BOOK
_ _ _ _ . . . I'(

S.-11 luoi- ,..,.,..,.. lot 1h1 ISM l'C
Eu v ...a...1o<un po-ogr1m1hw r ouf
PC mailing lin .oon pr OP>..t. mort 009" .
ln O'Oid,.9.1nd t • ., YPOO"'•rlu lll USIPACK
oo mb inl, . ""'o"- w• il in g. moiling I ii!
1rdin ..,.,10r y oon1fol.ln•• nto1v hl e 11
I UIO,.,ll•U llf Ul)dol9';1 by ll'f into0I C9
w ri1ln9 po 11 All 11111 pl uo
mo"
Pfo0'6ml 10 inC•llM o rod!leliwit y o n
your PC
6ooklftd di• pei:hp
Wi nt 10 ...181'>our11Co1h..,J.-.dqi11
th t combin11lon p.c:kevo ·· pc .COMBO ""
O,,,.. ·No . 621 (8ook• d11• I
IJt.00
Onl•·No.U
C8ookonlvl
0n1 .. . ~ . 5lo COi1iontyl
1211.H

""'t"

s•1• ssao

5'/o'' 0500
8" ssso
OSCO
3 Yr " SSDD
a~

MO 577·01
MO 577 ·01

# 18212
#18239

FO 34·9000
00 34 ·4001

#1 8 113

$2 .93
3.67
$2.30
2 .75
3 .50

•1 807 1

#90096M

MF 350·01

DA TALIFE HEAD ALIGNMENT
& CLEANING
SY. .. Head Cleaners Kil
SY•" Re fill Kit !o r 10 Cleanings
SY. " Disk Drive Analyzer

tif~l~~r~?oi~n

#2144

•2145

s s.oo
e.oo

i. eeo o1 oi9"1 1>oosid1v.,....-"'PU"" - 11

• 21MS
• 178&0

S20.00
$20 .00

24 Hour Order Desk

~m~ 1-aoo-634-2248
Visa. Mas1erCard. Cerl chk. M I O. C 0 0 ca sh
Get immediate stlopment Schools& 9ov1 on P 0 •
Pe rsonal or companycheci.s held 14 days
APO. f'PO Can and o ther non-UPS delivered. add SS

Software Services'
132J231r:1S 1 . Sou t ~. S..•l • C. ' ....

MS DOS lntrodu~lon end A.l>Patlono
How lO Oil the mon out o l your UIM
PC 01 Comp ll ibl1. UM lhi1 book .,>d

... 1arm1t ion . 1ppl ~l ion p•OQ1tm1, how
10 ldd y our own oommt 1'Ch . ond how
10 ,,,.. 11.. ....mt>Le•.
Of'lt• ·No . 5' !!loo k onlVI
l f .95
loo~ i nd ditll ~u.,. wn1_....,g ..
1h1 P•OQUMI l<om l>ook No S6 o n d 10k
Or0.. ·No. Ml1 (boo k•di1kJ
I JUJO

O•l., Ind Oirtributor •""IUI• h1•4-.t.
ELCOMP l'USLISHJNG . INC .
117•W . Foo!l1lll8l "'ll .. Uno1E

•1

f unch ,.. t nllh ol .:1111 •n b 1<f'oph1tl'd
M <hl<ll. prubobi~ IY . Mllk O• An•lv 1!1.
duC1 1ftctlm ib111ion.noi m1 l dinrlb u 1ion.
C1u w 0•1t11b 111 ion. • tatl rtiu l t H t 1ort
• •t nih u ,. ,. I. 1do m i1> u1 lo ... non~•t ·
m t1 1i c 1.,1 , ""' ~ . . .
rt0rft1 ion.

1;,.,.,

WIO W 1t llllion. loflC:Hlln9end tr .nd .

'1t!ill1cu ftd ;<r mbl1ng
heh 1..tti,.~ oon11int 1n 1n u oduel ion.
prOIJllm In 8A StC, t l'ld I P'~ iu l
1pp lit1t lon
arv..Ho. 47 IBeo-onl y l
112.ff
Oo-d • ·No . 470 tO i1k onlv t
1211.06
0..-.No. •11 !800 1< '"<l i1kl
I 39.00

t

IAllC it1 f OM lnw1"
An HOY ,. . y to IHln BASIC Oft l hl
APl'LE li e, IBM PC • Comp11il>IH .
Co m,..odo111 ndA TAR l. C.c h comm1nd
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Circle 34 5 on inquiry card.

Circle 14 2 on inquiry card.

Circle 3 7 on Inquiry card.

PROGRAMMABLE
CoMMUNICA r10Ns
TRANSLATOR
THE PCT-100 I S A CONFIGURABLE IN-LINE
RS-232 PROTOCOL AND DATA TRANSLATOR.
THE PCT - 100 CAN PROVIDE :

The 6450 General Purpose Parallel Interlace will
connect toyourc omputervia the IEEE·468 Bu s
and give you :
8 Input Bits, 8 Output Bits , Clear and Trig·
ger pulses, a Senice Request Interrupt,
and more.
All 1EEE·468 Funcl ions are sup;wrted. The 6450
also allow s connecting Centrnnics type printers
to the IEEE·468 Bus. Two versions are available:
PC boar d and complete uni t.
Application notes describing interfa cin g to AJD
converl ors. UARTs, and multiple byte data are
included.
Cal/or Write tor Details:

lSEIT2J

Opens signal lines. rewires
or monitors in one unit.
Nine two -co lor LEO' s
monitor 7 lines plus two
spares. Wires included. 24
switches open any RS-232
line except pin 1. Requires
no battery. Order Direct!
Only $149.95. All cash
orders postpaid (IL res.
add 6% sales tax): we ac·
cept MC, Visa. Free: New
illustrated ca talog of
RS-232 interface and
testing equipment. Phone:
Model 232808
815-434 - 0846 .

Seitz Technical Products , Inc.
PO Box 76, New London, PA 19360
(2151255-5111

Circle 338 on inquiry card .

• TERMINAL OR PRINTER EMULATION
•DEC OR IBM SYSTEM COMPATIBILITY
• MACRO-fUNCT ION KEYS
• "TYPE -A HEAD" AND DATA BUFFER I NG
• BAUD RATE CONVER S ION
• HANDSHAKE PROTOCOL TR ANSLA T I ON
(E.G. CTS/RTS, XON/XOff)

MEMOREX
nEXIBLE DISCS
WE Will NOT BE UNDER
SOLDn Call Free (800)235-4137
for prices and information. Dealer
inquiries invited and C.O.D.'s
accepted

THE PCT-100 I S CO NFIGURED USING A
BUILT-IN COMMUNICATION S TRANSLATION
LANGUAGE. PROGRA MS CA N BE EASILY
ENTERED & EDITED FROM ANY ASCII DEVIC~
PCT-100-PCB CPCB ONLY) ..... S
PCT-100-ASM (PCB W/ CASE) .. S
PCT-5 12-1-'00 (POWER SUPPLY) . S

359
433
62

c!L1 ~ [J
METHOD SYSTEMS INCORPORATED
351 1 LOST NATION RD. STE. 202
WILLOUGHB Y. OHIO 44094

San Luis Obispo. CA
93401 In Cal call
(800)592·5935 or
(805)543· 1037

(216) 942·2100

Circle 2 51 on inquiry card.

Circle 300 on inquiry card.

Merry Christmas from Computer Connection

WeJll Ship Blue Label FREE*
*You pay for Ground shipping and weill ship Blue Label FREE
for all orders placed by December 18th
PRINTER
ACCESSORIES

PRINTERS
OKIDATA
ML82A, 10" Para. & Ser. , •••••• . . . $
ML83A, 15" Para. & Ser . • , • , , • , •• ,
ML92P, 160cps. '.' • • '.'.' '.' •• '
ML92 IBM Graphics Comp .
. .. ..... . ..
ML92S, 160cps.
ML92 Apple Mac. 2KGraphics .....
ML93P. 160 cps . . . . .
ML93 IBM Graphics Comp.
ML93S, 160 cps . . . . . . . . . . . . . . . . .
ML84P, 200 cps .
.......•
ML84S, 200 cps . ... ..... . ' • ' • • • •

299
535
389
399
499
Call
599
629
769
679
779

RITEMAN
Rileman Plus 120cpsw/Tractor . . . $
Riteman Blue Plus 140cps IBM . • , •
Riteman 11160 cps, BK mem. w/Trac.
Rileman 15, 160cps, 15" carr. , • • • •

257
342
369
549

OUME
Letlerpro 20P Prop. Spc. Enh Prnt .. $ 567
Sprint 1140 + , 2K, 40 cps,
132col. width . ......... ...... , • 1299

STAR MICRONICS
Gemini 10X, 10", 120cps •• , •• . ... $ 265
Gemini 15X, 15", 120 cps •• , • , • • • • 367
Delta 10, 10", 160cps •••• , • • • • • • 399

Grappler+ ....... . ..... ....... $ 115
Buffered Grappler+, 16Kexp.64K . 165
Mr. Chips for PC & XT, Par. Ser. Clock &
Cal.,64K Realworld llF, BSR linel/F. 389

JB 1260, 12" Green
........ $
JB1201,80col.,20MHz .... .. , •• , .
JB1205(A)12"Amber.20MHz .....
JC 1215 ColorComposit w/audio.. .
JC1216RGB,Hi·Res/IBM640x300.

TOSHIBA

AMDEK

ORANGE MICRO

Bi-Directional Tractor . ........ ... $ 159
48
Font Disk for Down loading P1351 .

MICROTEK

DumplingGX(sameasGrappler +) $ 75
Dumpling GX wl16K buffer. , ••• , • • 149
Dumpling GX wl32K buffer . .• •• , • , 165
Additional Buffering 16K . •••• , • • •
16

FOURTH DIMENSION
Par.Card &Cablelor Apple

C. ITOH
Prowriter8510 AP, 120 cps . . . .... $ 325
Prowr l1o< 8510 BC2, 120cps. •• . . • • 429
Prowriter8510SP, 180cps . . . . . . • . 455
527
Prowriler 111550 P, 15" 120cps . .
Prowriterll 1550BCD, 15" 120 cps . • 557
SlarwriterF10·40PU, 40cps . , •. , • , 949
SlarwriterA10, 18cps. , •••• , • . ••• 479
Printmaster F10·55PU, 55cps . . ... 1199

BROTHER
HR25 .. ........... .

.. ....... $ 669

DYNAX

DX15ByBrother,SameasHR15 ... $ 379

JUKI
6100, L.Q. 18 cps wlproporlional spc.$ 399

TOSHIBA
P1351 Dot Matrix, 192 cps, letler qualily
100cps,does graphics. 3 in 1 printer $1289
757
P1340same as above but 10" carr..

MANNESMANN-TALLY
160L, 160cps. ........ .. .. . .. .. $ 559
180L, 180cps
. . . . . . . • . . . . . 765

PANASONIC
1091w/Tractor,120 cps, 1 yr. war ... $ 309

.$

PlugandPlaylorlBM...
.$
Oki graph I for 82A . , ...... . . , • . . •
Oki graph I for 83A .. •••• , •.•.•.• ,
Tractor for 82A & 92 • • • • • • . • • • • • •

V300............. .
. ....... . $
V300A .. .. .. .. . • • • . • • •
V310A for IBM PC . . . . . . . • • • . • • • •
Color I+ , Composite 13" . . . . . • . . .
Color II+, Hi·Res.13"/IBM . ...••..
Color600 . . . . . . . . . . . . . . . . . . . .
Color700 , • • • . • . . . ...... •• , •
Color710 ......................

TAXAN

35
43
43
49

IBM Green Monochrome #121
.. $
IBM Amber Monochrome #122.
RGB IBM w/Cable #420 .
RGBSuperHi ·Res.#415 .
.
RGB/Comp. Med. Res. #210 . • . . • . •

CABLES

99
129
135
245
365
135
139
169
279
389
Call
Call
Call
139
145
439
393
259

PRINCETON GRAPHICS

IBM PC to Parallel Printer. . .
Serial Cable. ... • • . . . • • • • .

. .. $

16
18

HX·12fo rusewithlBMPC ........ $ 455
Max 12AmberforlBM • ,. ..... ., • 179

MICRO-SCI
PARADISE
Drive for lie
Modular Graphics
$289
$199
RANA SYSTEMS
DUMPLINGGX
Elite I
$75
$219
OKIDATA 92P IBM
$399
TECHMAR
Graphics Master
LOTUS
$459
1-2-3 $295
Symphony $437
C. ITOH 8510AP
.
$325
ANCHOR
AUTOMATION
64K MEM. UPGRADE
Mark XII Hayes Comp.
[150 ns]
$229
$35
IBM PC ACCESSORIES
Outputs. Parallel Printer Port. Serial Port

Laius 1·2·3 .. .... .. ., ..... ., .... $ 295
Symphony . , ••••• , •• , • • • • . . . • • . 437

PC PEACOCK

50·9600Baud.TwoYearWarranly .. $ 249

Color Graphics Card w/Par. Printer Port,

ASHTON TATE

Compal. w/All IBM Soltware,2yr. war. $ 219

STB

DBasell. •• .. • .. .
.. .... $ 329
DBaselll
.. .. .. .. .. ..
419

64K MEMORY UPGRADE

MICRDPRO INTERNATIONAL

AST RESEARCH

ProPak(WSIMMISS/Star Index) . . . . $ 399
Option Pak(M/M, CIS,Sli) . • • . • . . • . 199

MICROSOFT
Softcard (CPIMJ ••• , • , , ••• , •• $ 239
Microsofl Word •• ,
. • 315

. . .$

35

Vuiek · CPS, Fully IBM PC Software &
Hardware Compatible. RGB & Composile

Graphics+ II ••.•.••• , •••••••• .$ 349

TECH MAR

Graphics Master . .. . . . .. .. . . . .. $ 459

Six Pak + • • • • . ............. .. $ 249
Mega Plus II. .•.•.•••• , •••••.• ,. 265

PERSYST BOARD

OU AD RAM

KEYTRONICS

Quad Color 1 Board ... .... . .... .$ 199

KB5151 ...................... . $ 195

Bob Hi·Res Display Adp.

.. .$ 459

APPLE & FRANKLIN ACCESSORIES
ACCESSORIES

MICROMAX
.$

69
37

Viewmax 128K exlended 80 col. card
for Apple llE ................... $ 129
80col. card for Apple 11 & II+ , ••.• , 139

.. . . . $ 139

GIVE US A CHANCE TO BEAT THE
COMPETITION'S ADVERTISED PRICE.
IF YOU SEE IT ADVERTISED FOR LESS, CALL
COMPUTER CONNECTION FIRST FOR LOWEST QUOTE!
MAILOROER:
12841 S. Hawthorne Blvd., No. 585
Hawthorne. California 90250

[ VISA

j

~-·1

NO SURCHARGE FOR CREOITCAROS

Circle 77 on inquiry card.

.$1229
999

IBM
IBM PC Bare w/cont. & keyboard ... $1199
IBM PC64K, 1 Drive .
.1325
IBM PC 64K, 2 Drives . .... ........ 1499
IBM PC, 2 Drives w/256K . . . . . . . .. . 1599
IBMXT, 128K, 10 Meg.,360K Dr. ...• 3495

Kayproll • .. .. .. • .. • . • .. •
.. .$1179
Kaypro4 , ••.•• . .. . ..... • .. ••.• 1645
Kaypro 10 • . . . • . . . . . . • . . . .
. 2295

SANYO
MBC550·2w/1320KDrive&sltwr. .. $ 895
MBC 555·2 w/2 320K Drives &
more software . ...... ..... , .... , 1095
Serial Port for Sanyo. . • . • • . • . • . • .
69

TAVA
T AVA PC1 Par. & 1 Ser. Ports, 128K, 2·320K
Drives, Color Card & Monitor .. • ... $1550
TAVA XT same as above in cluding 10 meg.
. .. $2495
Hard Disk Drive . . .

COMPAQ
256K, w/2 · 320K Drives •

.$2 195

DISK DRIVES
SIEMENS
FD 100·8 . •.••••••.•••••.•••.• ..$ 145

TANDON
TM100·2 for IBM PC ......... ..... $ 149
TM65·2, 'h Height,320K. . • . • • • . • . • 189

ALPHA OMEGA
10 Meg HD for IBM & Comp. w/Cont. Card
13 Month Warranty. . . .... . .... .. $ 875

TEAC
55BDoubleSided360K .... $ 135 21or255
Quad Density
. . 189

PANASONIC

VUTEK

LOTUS DEVELOPMENT CORP.

64K(9chips)150ns . .

1 Drive w/contoller, 80 col.

KAYPRO

Order NOW for Christmas

PARADISE

Monitor.

card.. .....................
Apple lie Lightweight Portable .

Call About All "AT" Systems

HOLIDAY SPECIALS!!

Modular GraphicsCard . • , , •• , , . . . $ 289
Module A •••.• , ••••••.••••••• , •
85
ModuleB . . • • . • • • . . • • • • • • • • • . • • 195

SOFTWARE

APPLE
Apple llEStarterSyslem incl: Apple llE, Tilt

49

OKIDATA

EPSON
RXBO, 120 cps .. .. . .. .......... $ 275
RXBOFT, Friction & Tractor. ..... . . 299
FXBO, 10" 160cps . • • • • .. .. .. . . • • 415
RX100, 15 "Ca rriage . . • . . . . . . . . .
499
FX100, 160 cps . . . . . . . . . . . . . . . . • 667
LQ1500 . ........... .. ..... .... 1095

DISPLAY MONITORS
NEC

112Height,360K

.$ 139

Drives For Apple & Franklin
RANA SYSTEMS
Elite I . .
. $ 219
Elite 11 ••. • , ••.••.••••••••••• , • 339
Elite 111
.. • .. . • • • . • . ..
399
Controller add. • • • • • . • • • .. • • • • • •
85

MICRO-SCI
A·2 . • .• •• .... . . •.•.••••.••.• .. $ 179
A.5 for lie w/cable • • • • • • • • • • . • . • • 199
70
Controller Add • • • • • • . • • . • • • . . • •

MODEMS
ANCHOR
Mark XII ... . • . . • .•. . •. •. ....... $ 229

HAYES MICRO
300BaudSmartModem . •.••• .... $
1200 Baud Smart Modem . . . • • • •
1200 Bfor IBM PC .. . . . , .. • ..
Micro Modem 11 E . • • • • . • . • • • • • • • .
Chronograph .••••••.••••••• , •

205
459
389
259
189

TOLL FREE
ORDER LINE
[BOO] 732-0304
[ Outs 1d ~

Cahfo1 ·n1a ]

We accept VISA, MasterCard,
COD [w / depo sit) 1 Certified
Checks or Wire Transfers.

[213) 514-9019

Minimum Shipping Charge 54.00.

TECH. SALES & INFO. :

Some items s ubject to back order.
California Res. add 6Ya% Sales
Ta11:. Prices subject to change

without notice.

(Insid e C alrt o r n1a ]

[213) 514-9019
Mon.·Fri. 8 a.m . to 6 p.m.
Saturday 11 a.m. to 3 p.m.

DECEMBER 1984 • BYTE

455

3IVI

The Statistician
CPM IBM-PC
TRS-DOS XENIX

diskettes

5V4"

Specify soft,
10 or 16 sector

• Multiple Regression
Stepwise
Ridge
All Subsets
Backward Elimination
• Time Series Analysis
• Descriptive Statistics
• Transformations

Minimum Order 50

1.55
2.08

Single sided
double density
Double sided
double density

ea.

ea.

• Survey Research
• Nonparametrics
• X¥ Plots
• ANOVA
• Random Samples
·Data Base
• Search & sort
• Hypothesis tests

Please call TOLL FREE

Certified Check · Money Order· Personal Check. Allow up
to 2 weeks for personal checks to clear.Add $3.00 per 100
or part to each order for U.P.S. shipping charges
NJ Residents add 6% sales tax.

1-800-334-0854 (Ext. 814)

Q

for more information
or write:
Quant Systems
Box 628
Charleston, SC 29402
VISA-MIC Accepted

047:4

E;X'C+MNGE. INC

178 Route 206 South, PO. Box 993
Department C
Somerville, N.J. 08876 • (201) 874-5050

Circle I09 on inquiry card.
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personal tax program

• IBM PC or 100% compatible
,
• 33 forms, schedules & worksheets ~
• FAST! Complete return in 3sec.
• W indowsl

;~
C~

•l

'I

Exc eeds I RS print specs.
tltl •• Full
deprec iation support

~

~l

•

Much morel
• CA I AZ available De c ember-$30

~

;:

Req . 192K $65 plus SS sh ip/ hand
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~

~l

(CA

c~;,:~s:/;8;::
.

tu}
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l~: ~....-El
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5674 Hon or.1 Son Dl<tgo, CA 92122
(61 9} 453-8 722
..

rl
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Circle 58 on inquiry card.

IN
STOCK

*

MODEMS2DAY
SHI!'

*

*

Hayes Cemp<:11ih le
Free Co mm u nicati o ns Software

*

Call or write for our discount catalog.

LYBEN COMPUTER SYSTEMS
1250-E Rankin Dr., Trov, Ml 48083
Phone: 13131 589·3440
DAT ALIFE • THE NAME IS THE PROMISE
THE WARRANTY IS THE PROOF

8times faster

Super Fast Z80 Assembly
Language Development Package

HAY ES l:WO
l ' .S ROBOTICS.
:l00 /1

~Oil 1\ u10

.

Pass word
AID w/cab le..: . s pkr
•S :l 14

ANCHOR Al 'TOMATION .
Mark I :Hill lluud
Mark X :11 111 Bau d Auto AID
Mark XII 121Hll: Jt10 Au to AID

SIG:\ALMA;o.;
$ 69
*$119
*$239

•
•
•
•
•
•
•
•
•

One or two pass operation
Cross-reference
COM or HEX output
Flexible address control
~

DIRECT CONNECT DEVICES
P.O. Box 1:1 2:,6 . S an
CALL FOR FREE
CATALOG - -

l.ul ~

M os1 torm ats av aila bl e l o r Z 80 CP1M. COOS, and TURBODOS

Si99.95

Ohi>po, CA 9 :1 406

mJ

CALI.TO
ORDER

- - 5 " L R-..Systems

(81lf>l ;,4; 1. i;: Jll 8

Fo r m ort- 1nlorm a1ion or l o o rde r. call :

1· 800·833·306 1 In Pa .. (412) 282· 0864
1622 Norlh Main Slreet. Butler, PA 16001

De a lerlnq uirie s Inv ited

VI SA o r Masl e1c ar d

Clrcle 34 t on inquiry card.
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FLEXIBLE DISCS

FREE

comm.64
Book

BLI ZTE XT 1. 1 Wordproot0>0• for C.64
Thi• wordproctnor h ~ ~ all rhe lu1u1e1
lh• t you ull«t l•om • 90<><l wordp•o·
~~•pluuomr•ddiliorMlluturr~ The
>lltl<Urd fut<;tH in cllldr
Fu ll
~ ..:1 •1.... • •11'
UI 1nd •er·i.c.il K •oll ing, <lyr,.mic lo•·

tor mor r lllJn 4000 chu• t'l •ll 1n thr

GET ONE BASIC BOOK FREE WITH EVERY ORDER

•••••••••••• * •• *. * ••••••••••••••••••••••

&I- ....

,

WE WILL NOT BE UNDER·
SOLDllCall Free (800)235-4137

1

'-"
M68KCPU 6 - 10 MHz

CPO, 20K static RAM . 16K
EPRO M. on board m onito r,
two R!l ·:.!J'.l
s er ial ports , 16· bit parallel port , 5 time r/·

counter s expansion bus.

MD512K
M68KE

.............. ................ . .... .............. .. $249.00
..................................... .. ........ $199.00
UPS shipping & handling
$ 4.00
COOorde rsa dd
S 3.00
Foreignorder s add
920.00
California residents add 6.5% ta x

EMS

for prices and information. Dealer
inquiries invited and C.0.D's

-

accepted.

Bare board .. .... .. ... ........ .. .. .. .. ....... .. $ 99.95
Complete Kil ............... .. ... ... ....... .. 6595.00
I 28·512K static R A M, fl oppy disk co ntroller
£,hard disk int erface Bareboard .. .... s 99 .95
Complete Kit ( I28K) ... . .. ..... .. ... .... . 8725 . 00
Enclosure wit h power supply, fan. filter. 4 slo t
card cage

M68KASMM68000 Macro Cross A ssembler for CP IMBO,
IBM PC. TR S-80 and Apple II co mp uter s

~t::::~-::::~ •• r
Sytcm•

c114> 854-8545

P.O. Box 16115 • Irvine, CA 92713

Circle 140 on inquiry card.

ZBOASM
Over 6000 line/minute
Generates COM. HEX. or REL files
Cross-Reference
Zilog mnemonics
Time and Date In listing
Long labels

SLRNK

Ql'BIE"
In ternal :I00/1 2110 Au to AID
Ext ern al :1011112110 Au to AI D

Circle 118 on inquiry card.

AFFORDABLE M-68000
COMPUTER SYSTEM

verbatim Datalife Disks have 6 data
shielding improvements for greater
disk durability and longer data life.
PLUS! If you call, write, or utilize
reader service in response to this
ad-we'll send you our full-range
catalog of computer supplies with
Special Offers good for further sav
ings on verbatim diskettes and
many other quality products.

Circle 23 7 on inquiry card.

Circle 320 on inquiry card.

w··;io.-;.•.-;""i!'.•a"!.~.•.?_;VA~~w;.w.•.•;~•.•

SPECIAL DISKETIE OFFER

VISA

PACIFIC
EXCHANGES
I 00 Foothill Blvd.
San Luis Obispo. CA
93401. In Cal. call
(800)592-5935 or
(805)543-1037

Circle 300 on inquiry card.
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! IWl 1'o

ALS CP/M 30 PLUS CARO SALE S19900
COEX 181 1RAM CARO
• SALE
39 9S
COE.X PAA PAINTER CARO wlCA0lE 499S
COEX80COLEXT64K CARO SALE 999S
IS PKA.$0 11'0 Ul,llel
KENNS INGTON SYSTEM SAVER
69 95
KENNSINGTON PC SA VEA
39 9S
l<AAFT JOYSTICK ..
3e9S
MCT SPEED DEMON. .
. 249 9S
MICROSOF T Z·60 SOFTCARO
247 .9S
I UI 'Ill
GRAPPLER PLUS

BUFFERED GRAPPLER
$349 9S
GRAPPLER SUPER SERIAL
SALE $ 119 9S
VIDEO 7 RG8 Ur: 110 •
169 9S
APPLE lie SERIAL CABLE
38.9S
49 9S
APPLE li e KEYBOARD
APPLE llllle POWER SUPPLY
S9 9S
. 49.9S
APPLE II/lie D1SK CONTROLLER
APPLE lllUe COOLING FAN SYSTEM
49.9S
STREET ECHO 11 SPEECH SYSTEM .
99.9S
. 449.9S
TITAN ACCELERATOR 11 CARD •
WIZARD 80 COLUMN CARO . SALE 99.00

MOST MAJOR
LINES IN STOCK
CALL TOLL FREE

FARAOAY I BM PC1'

$349.95
IBM PC
AST -·c OMBOPLUS"" 64K
SIGMA ""MAXIMIZER' " e4K
SIGMA OlSK CONTROLLER
HARO DISK CONTROLLER
10 Mb INTERNAL HARD DISK
10 Mb EXTERNAL HARD DlSK
15 Mb INTERNAL HARD DISK .
15 Mb EXTERNAi. HARO DISK
SO WATT BOOSTER SUPPLY
130 WATT IBM SUPPLY
PC COMPATIB LE KEYBOARD
IBM PC CHASSIS
PLANTAONICS ""COLORPLUS'"
10 Mb INT. TAPE STREAMER
PEASYST MONO CAl'IO
PARADISE MONO/COLOR
HERCULES MONO CARO

6502A
6S02B

S48 9S 16610 S 2 SS 16650 S 3 2S
e99S
6820
37S
86S2
SSS
290
6e21
290
6660
790
77S
6826
1450
687S
67S
1095
6640
121 s
eeeo
220
14 SO
\CALL FOR 68008 F At.ULVI

S4 SO
6.90
9.SO

6504
6S07

603S SS 7S
6039
57S
8080A
29S
8085A
4 90
eocesA 99s
8066
24 SO
8087
1e99S
8086
29SO
8089
869S

KEYTAON IC 5 150/S l
1S8.00119900
MOUSE SYSTEMS MOUSE W!SW .
149.9S
OUAOBOARO W164K
263.00
TECMAR GRAPHICS MASTER
• S4S.00
TECMAR CAPTAIN 64K
319.00
CURTIS PC PEDESTAL
.. 39 00
PGS or OUAOCHAOME ADAPTOR
9 .00
TILT and SWIVEL STANO
21 .00
SYS TE MSTANO
. 21 .00
EXTENSION CABLE JBM MONO
36 00
I KEYB OARD EXTENSION CABLE
26 00
SURGE SURPRESSOAS
DIAMOND ~LEMON) .
71 00
EMERALD (LIME)
49.00
SAPPHIRE •PEACH) ..
59.00
RUBY !ORANGE)
69 00

61S8
818S
8202
6203
620S
8212

Se7S
9 7S
·~

6214
6216
6224
8226
8228
82J7
8237·S
8238
6243
e2SO
62S1
6251A
82S3
625S
62SSA
62S7

975

HARDWARE

$199 00
. 249 9S
169 9S
249.9S
. 79S00
69S.OO
99S 00
\09S00
. 149 9S
174 9S
99 00
129 9S
. 389 95
11SOOO
199 00
.409 9S
. 369 00

88000
68000L10
6600
6602
6803
6809E

67S
269S
239S
379S
32S

2 SMH1

19S
2.20
195
340
14 75
189S
42S
39S
425
69S

S87 5
9 SO

62S9
6271
827S
8279
e262
6283
6264
8286
8287
826e
8289

$87S
899S
289S
67S
62S
82S
sso
64S
64S

6741
6748
8749
8755A

42S
e9S
S.7S

"A.. 4.0MHl

37S

Z 80 ·CPU
Z80·CT C
Z80·0ART
ZBO·OMA
ZBO ·PI O
ZBD·SIO! O

6S22
8532

"'6" 6.0MHl

~

37S

47S

12.2S
17.95
17 95
12SO

9 50
12.95
375
11 .2S
11 .9S
11 9S
11 .9S

1 80·51011
ZBO·S10 12
ZB O·Sl01 9

449S
129S
27.9S
2450
24SO
349S

\ 195
42 S
122S
127S
127S
\ 2 .7S

3e9s

zeo3o S349S
BROTHER HR-15PIS !13cps)
SALE
BROTHER HR·25PIS (23cps)
SALE
BROTHER HA·35PIS (36cpa)
NE W! BROTHER M2024 (24plnl
COEX BOFIT (60cp5)
SALE
EPSON RX·BO/BOFT l100cps)
SAVE
EPSON MX·60Fl ttDc01i11
5.o'~
EPSON Fx.eo P60~ps)
SAVE
SAVE
EPSON FX·lOO (16CkPs)
MACINTOSH or lie SERIAL 110
SALE
()KJQATA 92P (1 6CkPS)
OKIOATA 93P (150cµs!
OKIOA TA 64P f200cPs)
OKIOATA2350P1350cps)
TOSHIB A P 135 1 (241M)
STAR GEMINI 10X(120cpsl
STAR GEMINI 10XPC
STAR GEMINI 15X
STAR GEMINI 15XPC
SPECIAL ST AA STX·80 THER MAL
NEC 8027A POR TABLE PAINTER
PANASONIC 1091
SALE

$399 00
699.00
979.00
1209 00
1 49 00
1S0.00
150 00
15000
150 00
11S 00
3999S
629 9S
799 00
169S 00
129S 00
26900
329 00
379 00
449 00
129.00
399.00
3 59 00

6'•Hlii1lpf
AMOEK 300G (GREEN)
S 139 9S
AMOEK 300A [AMBER)
149 9S
1899S
AMOEK 310A l16M AMBER!
CA~L FOR COLOR I & HEW MODELS
PGS HX· l2 (IBM COLOR)
469 9S
PGS SR·12 ( H~RESJ
6499S
PGS MAX·12 (!BM GREEN)
19e 9S
PG5 DOUBLER BOARD
227.00
TAXAN 420 (HJ-RES IBM)
39900
ZENITH 122Al12JG
89.9S
ZENITH'l:VM131113S
Call
SANYO 6SOO (MED-RESl
SANYO 7SOO (Hl·RE51
379.00
SANYO lLODKALlKE) 12"' AMBER SALE 74 9S

$199 .95

64K. STATIC RAMCARO

•
•
•
•
•

PLUS MA JOR OEM PURCHASE
WHILE SUPPLY LASTS
ALL NEW. SOME WIO DOCUMENTATION
TUAAT BOARD
SALE 99.9S
FRONT PANEL SD (IMSAI)
SALE 79 9S
0080 MPU BOARD
SALE 49.9S
a ·· FLOPPY CONTROLLER (Me rro w) 149.9S
S·100 EXTENDER CARO
24 95

...,,_

HARD DISKS

!iOGAfl'S•~~

$29900
Ci!ll
Cilll
Call
Call
~ 1 5Mb
C11ll
C...U FOR QUOTE ON HIGHER
C..,ACJ" H ARO DRIVES I

-·

0..•~

°"'......

SUPER SAVER
HARD

5Mb s19~~~
Ktw JACT OA'f OlalCT
HO "AElUU'S ~l THi1S Pflll.:CI

01uf DISC BYPASS CAPACtTOA
.1 uF OJSC BYPASS CAPACITOR
OluF MONOLI THI C CAPACITOR
1 uF MONOLI THIC CAPACITOR

PN2222A
PN2369A
PN916
2N2216A
2N2219A
2N290S
2N2907
2N 30 SS
2N3S6S
2N3638
2N3772

71S100
51 1 00
3 11.00

"
""
"

25

41100
411 00

IOOISS.SO
100!6SO
100111 .2s
100/14.25 ,

2N390 4
2N3906
TIP29A
TIP30A
TIP 31A
TIP32A
1N4140
1N7S1
1N400 2
1N4004

11/S l .00
1111 00
211.00
211.00
211 2S
211 2s
2Sll.OO
511 00
121 1.00
101100

'69

MM1lijUlfi•l!·li•l;f.WM
MCT·2
MCT·6
MCT.66
MCA·25S
4N26
4N27

s, ;: I =~;;
SS
1 e9
es
65

'"

125

4N37
4N3e
TI L 117
SPX33

i.2S

99
.79
29

r~ s.w

POWER SUPPLY
s14·· DUAL ~'•HI wlPOWER SUPPLY
a .. DUAL CASE wlPOWEA SUPPL y
a·· TH INLINE DUAi. w lPOWER SUPPL y
S\4"" HARD DISK wlPOW ER SUPPLY
5~< "' \/1 HIGH HARD OISK

~iln....flll!~

....

,

1013/\
101SA

S2699S
!299S
19S OO
4J9.9S
4J99S
3699S

$699S
799S
2799S
199.9S
199 9S
199.9S

S174 9S
1649S
2199S

AJ>f'i\..£1 8' .t.H'\.E - ,lD.U''f()ft
Al'tl\.fi Mt01$1(.(0hnlilQl,l lfll

....

. ,.,.,

$28 so
399S
179S
21 95

8843
8272
1691
214J
9216

I

TMS9916
6JSO
6S4S
800:'.!

$3 29S
249S
119S
129S
!UIS

SJ9 50
J99S
2150
199S

1702( 1mS)
2708 !4SOnSl
27S6(S\I!
2716 (4SOnS)
2716 (3SOnSl
2S18 (SV)
TMS2718
TM S2S32
27J2 (4SOnS)
2732 (250nS)
2732 (200nS)

""'

3 75

550

550
150
590
'60

625
109S

$17 .9S

I ;~~~:

1·99
Jumbo Re d
J umbo Green

' .17
09

,,

·""

Mini Size Green
Milli Sile Yellow

. 19

100
S 08
15
1S
.09
16
16

:hU13''tWlff!'H rt--w
lWllil!E:lllll:llll:ll:l!l:ilmlll•
1-99
S39S

S-100S T
S·lOOWW
44 Pin ST
44Pin WW
72PlnST
n~ww

"5
2"

'"

650

'°'

$32S
4 . 10
2.60
42 5
6.10
6.9S

2S
1·24
$2.90 '
53. 10
2 29
2.40
Mtg H/WS 99
$S9S $S7S
S2S
S 10
MlgH/\'/S 99
S89S 5865
6 00
$.1 ~
M!gH/\'IS .99

DB2SS(Female
DB25P(Ma1e)
Hood$1 2S
OE3 7S(Fema:e)
Of37P (Millel
HoodS 1.7S
OOSOS (female)
OOSOP [Mall!!
Hood S3.2S

2101 (4S0t'1S)
5229
21 1.02 (4SOnSf
.99
2102· 1 1450nSI
.79
21L02-21250nS)
1 39
2111 (4SO.nS)
27S
2112 (450nSl
27S
2114 (4SOnS)
1 45 81950
2114 L·4 l4~0nl 1.e9 8112 50
21 14L·J l30Dn) 1 79 6/1J30
' 11•L 1t:IO:>ll l.ti8;1.)9".J
2147 fSSnSI
4SO
4044·4(4~nS)
3.25
4 044·31300nSI
3 75
4044·2 {200nS)
4 3S
UP0410 (lOOnS)
375
S101 (CMOS)
3 .SO

,,,.

M9
6
14
1e
16
20
22
24
2e
36
40
64

Pin ST/LP
Pm STILP
P1nSTILP
Pin ST/LP
P1nSTILP
Pm STILP
Pin STILP
Pin STILP
Pin STILP
Pm ST/LP
Pin ST/LP

S . 1J

' ...

,."

" ·"

17
20
26
29
29
J9
4S
48
39S

WIREWRAP {C OLO)
1-99
6PlnWW13L $ 49
14PinWW13L
62
l 6P1nWW/3L
6S
18PinWW13L
88
20P1nWWl3\..
99
2 2Pon WWl3L
1 19
24PmWW/3L
1.2 S
26PonWW13L
149
40P1nWW13L
189

. 17
26

.27
27

32
36
42
32S
10 0
$ _
40
_49
.SS

MK4116
$49S
TMM20 18·2 l200nS)4.10
TMM2016·1S (1S0n)49S
TMM20'8·1[100nSl610
HM6116P·4 (200nS)4 7S
HM6116P·3l1SOnS)495
HM611eP-2 ~120nSl ees
HMe118LP·4!LPl
S90
HM811eLP·31LP)
675
HM6115LP·2 (LP]
995
Z6132(300nS)
329S
HM6264P·1S 11SOl329S
HM6264LP· 1S (LP)3695
74S 18913SnSl
1.as
J.9S
934 1S (50n5!
9342S(S0.1SJ
39S

TMS44 161150nS) 59 75
412S8·1S0(1S0n]299S
412S6·200 (200n) 24 9S
TMS40SO (300nS) 1 8S
TMS4060 (300nS) I.es
MMs2eo (300n5!
1 es
u P04 11 !JOOnS!
1 es
MMS296(2SOnSJ
, a~

65
99

"9
. 6 7S

1.29

BJ

99
2'5
2.es

.5S
1 \S

96

.79

S11 .2S
S8174
S832
37S
AYS2376 11 SO
AYS3600 11 SO
2S13·001U 950
2S13·002L 9 SO
UP07201 27 9S
3341
4 50
11C90
132S

"'I BM PC<3""
OS/DO
T yvac C ove r
Major Mfgr .

1.39
7S
1 2S
36S
4 6S
3 75

675
. 4 .SS

'"

TMS99532NL
300 BAUD MODEM IC

S92S
3 .7S
S.7S

975
1f9S
11 .9 S
369S
J99S

,.. 95

$1 .19ea/1000
$1.35ea/250
$1.55ea/25
Box 10

51/•" DISKETTES

S199S
299S
299S
289S
3395
179S
449S
11 9S
29.9S
29 9S
18 9S
16 9S

64K UPGRADE 1se1 ot 9)$39.95
256K RAMS 12ss<x11
$24.95
Mtf.101! f1MB'i f }j•l;llfW

IBM PARALLEL IShleldedl
IBM SERIAL (Sl'llelded)
KE"t'BOARO EXTENSION
R52J2 GENDER CHANGER Male·M11:1e
RS232 GENDER CHANGER Female·Female
NULL MODEM ADAPTOR

S299S
249S
9 9S
149S
149S
14.9S

SPECIALS OF THE MONTH
FARADAY 6400/64K MS-DOS
M otherboar d

$349.95

P ERFE C T AB Switch (P arall e l)

69.95

TELEDA TA Modem for VIC20164

49.95

APPLE lie Keybo a r d

49.95

PC Compallble Keyboard

MS·DOS

Com p u t er

99 .95
799.00

D EC ..Rainbow 100A" !J24S hstl

1699 .00

DEC ..Rainbow 100 +

3499 00

··

!S47S hso

5Mb Winc hester Upgrade DEC

775.00

NEC8201 Portable Computer

449.00

ZENITH

Z 151

100% PC

SA~ovci~~~~:rc~::du~~O)
LO

P rinte r

S

19
19
. 19
.19
.19
23

7446
7447
7446
74SO
74S1
7453
74S4
49 7459
.2 4 7460
.19 7470
.19 7472
.24 7473
.38 7474
.3 4 747S
49 7476
<1p 7479
.49 7480
19 7462
35 7463
4S 748S
se 7466
.29 7489
29 7490
2s
.SS 7492
18 7493

7404
740S
7406
7407
7406
7409
7410
7411
7412
7413
7414
7418
7417
7420
7421
7422
7423
742S
7426
7427
7428
7430

"'"

29
2S
29
.se
19
79

7437
7436
7439
7440
7441
7442
744 3
7444

749S
7496
7497
74100
74107

1 IS 74116
1. IS 74121
.66 74122

74LSOO
74LS01
74LS02
74LS03
74LS04
74LS05
74 LS08
74 LS09
74LS10
74LS11
74LS12
74LS13
74 L S14
74LS1S
74LS20
74LS21
74LS22
74LS26
74LS27
74LS26
74LS30
74LS32
74LS33
74LS37
74LS36
74LS40
74LS42
74LS47
74LS48
74LSS1
74LS54
74LS5S
74LS73
74LS74
74LS7S
74LS76
74LS78
74LS83
74LS8S
74LS86
74LS90
74LS92
74LS9J
74LS9S
74LS96
74LS107
74LS109
74LS112

s

29
25
.25
.25
.JJ

25
27
26

25
J3
J3

39
59
J3

29
29
.29
29
29

29
25
33
53
.3S
J9
2S
.44
.74
74
2S
29
29
39
34
.39
.39
39
S9
89
J9
54

""

75

69
39
39
39

S 66
6S
.ae
19
19
19
.19
.2S

74123 S .4S
7412S
Q
7412a
44
74126
49
74132
4S
74136
7S
74141
es
74 14 2 295
7414J 370
2 .9S
74145
S9
74147 149
74146 1.19
74150 I OU
74151
SS
741S2
67
741S3
53
74154 1.19
741SS
89
7 41S8
.S9
741S7
59
741S8
741S9 1se
74 160
79
74161
69
74162
69
1o416l
69
74184
69
74165
89
14150
as
74187 2 . 7S
74170 1.25
74172 4 7S
74173
.69
74174
89
.69

37
29
29
33
34
38
.34
4 .60
.89
9S
4S
SS
3s
1.9S
3S
es
.4S
3S
as
89
2.70
1. SO
24
37
1 4S
29

s

74LS11J
74LS114
74LS122
74 L S12J
74LS124
7 4LS12S
74LS126
74LS1J2
74LS136
74LS138
74LS139
74LS14S
74LSl46
74LS1S1
74LS1SJ
74L51S4
74LS15S
74LS1S6
74LS1S7
74LS1Se
74LS160
74LS161
74LS162
74LS163
74LS164
74LS16S
74LS166
74LSl68
74LS169
74LSl70
74LSl73
74 LS17 4
74LS17S
74LSt81
74LS190
74LS191
74LS192
74LS19J
74LS 194
74 LS19S
74 LS l 96
74LS197
74LS2 21
74LS240
74LS242
74LS24J
74LS244
74LS24S

39
39

"

95
275
49
49
S9
.39

.59
59
1.19
138
SS
1 49

74l78 S 69
74177
69
74 179 i34
74180
7S
74181 1. 7S
741e2 \IS
74184 2 .2s
7418S 2.2S
74190
.67
74191
67
74192
67
74 193
.67
74194
.67
74195
87
74196
7S
74197
66
74196 1.1S
74199 11S
74221 1.19
742S1
7S
74273 1 S!
74276 1 69
74279
7S
74283 1.40
7428 4 290
7428S 2.90
14290
74296 149
7438S
SS
74366
ss
74367
5S
74368
SS
1 4S
74393 1.33
7.WUO 2 .2S

74LS247
74LS246
74LS249
74LS2S1
74LS2S3
74LS2S7
74LS2S6
74LS2S9
74LS260
74LS261
74LS266
74 LS27J
74LS27S
74LS279
74LS283
74LS290

s "

69
89
69

69
69
69
69
99
90
1 ~

I 1S
1. IS
1.40

67
67
67
1 9S

65
65
76
69

99
79
79
69
9S

95
1 2S
14S

74LS29S
74LS298
74LS324
74LS347
74LS346
74LS3S2
74LS3S3
74LSJ63
74LS36S
74LS366
74LS367
74LS366
74LS373
74LS374
74LS37S
74LS377
74LS38S
74LS366
74LS390
741.S393
74l.5J9S
74LS399
74LS424
74L5668
74LS870
61LS9S
811.S96
61LS97
61LS96
2SLS2 S2 1
2SLS 2S69

4000 s 29
4001
24
4002
24
4006
.79
4007
2S
4008
9S
4009
39
4010
39
401 1
24
4012
24
4013
3S
4014
.7S
401S
39
3S
4017
6S
40 16
79
4019
39
4020
.69
4021
69
4022
69
4023
2S
4024
S9
402S
25
4027

402e s .es
4029
1s
4030
39
4031 325
4032 2 l S
4034 191
403S
79
4037 195
4040
7S
4041
7S
4042
6S
4043
6S
4044
69
4046
60
4047
e9
4048
99
4049
3S
4050
34
40S1
7S
40S2
7S
40S3
75
•IOSS 39S
40S6 29S

74800 S.35
74S02 3S
74S03 3S
74S04 4S
74SOS .4S
74S08 39
74S09 39
74S10 .35
74S1 1 JS
74S1S .3S
74S20 3S
74S22 3S
74SJO JS
74S32 c
74S38 69
74540 39
74SS1 3 S
74564 39
74S6S J9

74S74 $SS 74S1S8 $99
74S8S ·1 69 74S180 249
74566
SS 745161 1.89
74S112 SS 74S174 \ 19
74511J .SS 74 5 17S 1 19
74Sl14 .5S 74Sl88' 1.49
745124269 74S 194 149
7451321.39 74S19S 1 49
74S1J3 4S 74S196 l 49
74SIJ4 50 7•\S240 \.99
74$ 135 69 74S241 1 99
74S 1381 39 74S242 199
74$138 .89 74S243 1.99
74S l 39 89 74S244 1 99
74S140 SS 74S2S 1 I 19
74S1S1 99 74S2S3 1 19
74S1S3 H
74S2S7 1 \9
74SIS7 99 74S2S8 1. 19

1995 .00
_
299 00

·-OE,AOl..INE~' ldllll SollWDle tA990 Mt!

VISICM.C Ila Adv~

7400
7401
7402

96
96
59
59
59
59

2.9S

59
2 .49

5S

"5

."

J .29

59

98

.96

88

"'

l .9S
l .9S
1.2 S
1.2S

'29
49
49

·""
.,

'39

' 33
1.39
•5
1. 1S
1.1S

'"
'"

2 95

1.7S
2.29
1.4S

. .5
1.45
145
2 .8S
350

w 95

M3Jift.Uf1'•JSl6146hl;'-M

IBM

IBM PC:s

9SH90
76477
76486
78489
AY36910
AY38912
SSi.263
Vol rax
OIQilalker

VERBA TI M S2S·0 1 55100
VERBATIM SSO·Ol OS/DO
MAXELL M0· 1 SS/00
MAXELL M0·2 OS/OD
OYSAN 104110 55100
OYSAN 104120 OS.OD
GENERIC SSISS
GENERIC DSIOO
3 11,·· DISKETTES [MAC. etc)
S %'" HEAD CLEANING KH
6 .. HEAD CLEANING KIT
OVMEC 16M PC DIAGNOSTIC
APPLE II DIAGNOSTIC DISK
MACINTOSH DISKETTE HOLOER
5y, .. OJSKETTE HOLDER (SOI .

SANYO 555

s149s

''°

2 25

DISKETTES

26 95

HI-TECH SPECIALS

$124

'°

2.00

7905KA1so
12.1S .24V
79LOS. 12. 1SV
LM309 K
LMJ 17K
LM323K
LMJJ7K
LM3J6K
LM3.<;0T
LM350K .

.69

Hub Rings

SUPER SAVER

95

2

"o

375
LM26 77P
LM2 878P
LM290 0
LM 2901
Ll.42907
LM 2917
LM39oo
LM390S
l.M3909

MC14411 $11.SO
8A1941
11.SO
3 47 02
12 50
149S
S016
1050
8116
1050
5307
MC4024
3 75
6038
375
S369
350

S22.9S

• 9.7 Dot Matrl•. SOCPS. tli
dw'L'Cho nal Pnnling
03( Bu11ered MemOfy
• 80. 96. 132 Columns.
Graphics and BlocKP1ln1:ng
• St•leCli!bleCilr Piich. Line
Spacl!!Qand Feed
COEX ln!erlace Carel
to Aople
$0.95

ee..i os..m cw- I>-.

''°

760ST Ali;o
8.12. 1S, 24 V
76 L05. 12. 15V
78M06C . .
78MGl79MG .
76HOSKC
78051< Also
12. I S,2 4V
790STAlso
6.12. 1S.24V

DYNAMIC RAMS
4027 !250nS)
110 J(300nS)
79
411eN-211s0nsl 1 eo 61139S
4 116N·3 l200nSI 1 6S 8112 50
4116N.4 \250nSJ 14S 8110SO
4 164N·1SO (1SOn)S.9S 91449S
4164N·200 (200n)4.9S91J950
4164N · l20 t12ons1
849
TMS4184 (l!>OnS)
79S

"'

SPECIAL PURPOSE CHIPS
S 8.7S
149S
8.9S

27J2A·41450nS)
S 6.50
2732 A( 2SOnSI
69S
2732>-·2 l200nS)
1250
2764(4SOnS)
650
2784 (250nS)
7 50
2764 (200n5)
17 .SO
TMS2S64 (450nS)
129S
MCM68764 l 450nS) 349S
MCM66766 (J50nS) J9 9S
271283 (300nS)
21 50
27126 (2SOnS)

$300
365

CMOS EPROMS
27C l 6

1M8403
TMSSS01
26S1

LM3914 S29S
LM391S
295
LM391e
2 95
MC4024
MC4044
'35
RC4131
3 75
AC4138
1. 19
RC4151
3 75
CA302J
2 .7S
CA3039
l. 2S
CA3046
1.2S
CA3059
2.8S
2.6S
CA3060
CA3085
1.69
CA3080
1.10
CA3061
'60
CA3082
1.60
CA3083
I.SS
CA3068
90
CA3089
295
CA3096
345
CA3130
CA3140
1.IS
CA31 46
1.79
CA3180
1.49
LM13080 1.2S
LM13600
L M13700 1.4S
LF347
2 . 19
LF'3S1
60
LF3S3
99
LF 3SS
LF'3S6
1 10
LF3S7
1 39
79
TL 071CP
TL072CP
TL074CN 1.9 0
TL061CP
S9
TL064CN
190
1L494
TL496
1.6S
TL497
320
1.49
MC3423
MC34S3
' 95
MC34S8
'29
MC34S9
J .7S
MC3469
S.2S
7.9S
MC3470

•U·l•tfi:t1;U@•l! ·il•l;f'I

fM ;iftJifPf1;1f

I

NES90
S24S
NES9 2
270
LM 709 N
5S
LM709H
1.90
LM710
66
LM711
.7S
L M71S
J .9S
LM 723 N
.SS
LM723H
.7S
LM733
.96
LM739
1. 6S
L M74 1CN
33
lM741H
.40
LM741N
29
LM747
.es
LM746
.5S
LM1 014
1.1S
LM13 03
1.90
LM1310
1. 4S
MC1330
1.6S
MC1 349
1.65
MC13SO
MC13S6
'65
MCIJ72
615
LM1414
1.SS
L M1SS8H 299
2.3S
LM18 00
LM 1612
LM1830
LM1 67 1
S4S
LM1 8 72
S.4S
3 .20
L M1877
LM1889
1 90
LM169 6
1.70
ULN2001
1.9S
ULN200 J "9
XR2206
3 .7S
XR2207
2.90
XR2206

'"

"·

69

D

06

14 9

Q5

I

40S9 S7 90
4060
es
4086
J9
4069
26
4070
3S
4071
26
4072
2e
4073
26
26
4076
7S
4077
35
4078
3S
4081
.29
4062
29
408S
9S
4086
4093
45
4094 2 9S
4098 1.90
1 6S
4S01
69
4S02
9S
4S03
62

4505
4506
4S07
4S06

995

''°
1. 10
190

"
"'

4S! 1
79
4S12
79
4514
4S 1S
\ .79
4S16
4S16
95
4S20
.75
4SSS
95
4SS6
95
4566
'35
80C95
1.SO
80C97
1 2S
MCl4406 12 .9S
MC14409 12.9S
MC l 44 10 129S
MC14411 11 9S
MC14412 129S
MC14419
4 9S

'"

74S260$1 19
74S280 19S
745267 " 19S
74S288" 1 9S
74S373 2.09
74S374 209
745387" 1.9S
74S471' s 9S
74S472" 4 9S
74S473' 49S
74S474" 49S
74S47S ' 4 9S
74SS70" 2.9S
7.ISS71"29S
74SS72 " 4 9S
74SS73 ' 4 9S
74S940 2 49
745941 249

£-[3•1~

74Coos 3 S 74C74 S.6s
74C02 .JS 74C8S 1 69

I

74Cl61 sus
74C17S 1 IS

74C373S2 3s
74C374 2JS

;:~~: ;~ ~:;:~ : ~; ~:g~:~ ~=: 1 ;:g:~~ 4 -~~
74C10 .JS

MORE 74C IN STOCK -ALSO IN CATALOG

"Im---~~

~ !~

~:isinv~~ 0~c;~~v~ii"\ ~~d~~ot~~~~s1 ,:1:,:suna1 cllft~

=~;:: n~a~~·~ ·~·~~~,~~~;:,·~~'-~!~--:·~:~ 1~~~::1 e
1

1 .39

TE JtT OOLIZIF ZERO INSERTI ON
16 PinS67S
24PmS76S
26Po n S6.9S
(WeStocl< AIJT ypes ot S01;ket1J

Circle 11 on inquiry card.

I

S29.9S
499S
499S
4995
49.9S

S39S 1 2350
$ 89S
39S
8250
10.SO
77 S
6 75
IM6402

(CAL L TOLL FREE FOR IOC't)

w .1µµ14.1M:t.1;JWfW
IA'll.Uhl C0MP'l"«.I
""""'8-<CuPlr.11111,,

664S $14 74 1 627S
60B4S
17 9S
7220
6647
11 50
5027
46SOS
14 7S
S037
68047
24SO

(OTHER STYLES IN CATALO G)

Wt:suGISHl 46S1

S~~ ··CASE

11797
2791
279J
279S
27g7

IOC36 Pin Male
IDC 36 Pm Female
Solder J6 Pin Male
Solder J6 Pin Female

~l 4SS

TANDON TM100·2
I" DISK DRIVES
SHUGART SOTA
SIEMENS FOOT00.8
SIEMENS F00200·6 OSIOO
MITS M2694
MITS M2696 'IJH!
TANDON 648E 1">H1
OUME242 Y.tH1

uP076SS 24 9S
1771
1S9S
1791
24 7S
179J
28.SO
179S
28SO

CAPACITORS

M•l·FME
BIZCOMP ""PC INTELLIMODEM"' (INT) $349.95
HAYES SMAATMODEM 1200 (EXT!
499.9S
HAYESSMAR1MOOEM 1200B (INTI
429.9S
HAYES SMARTMOOEM 300 !EXT)
229 9S
249 9S
MICROMODEM APPLE lie
PROMETHEUS 1200M (MACINTOSH)
489 9S
PROME THEUS 1200 (PC EXT)
3S9 9S
3899S
NOVATIONACCESS 1-2 ·3
CAT COMMUNICATIONS SYSTEM
419 9S
APPLE CO MP LOW COST MOOEM {J00)499S

M•lfi3'3•Hjir[ei!!4 nfW

LM106AH $39S
LM300H
99
LM301N
JS
LM304H
189
LM30SH
9S
LM306H
4 7S
40
LM307N
LM308CN
es
LM31 0CN
1 6S
62
LM311CN
LM312H
17S
LM31 6CN
L M316H
1.SS
LM319N
1 19
LMJ2 0(&ee VRs)
l.M324N
.SS
95
LM33SIN
LM340beeVRsJ
LM346N
9S
LM358CN
65
LM3 S9
1.7S
LM360N
2.9S
LM370N
4 9S
LM373N
3 9S
LMJ76N
375
LMJ77N
1.90
LMJBOCN
es
LM360N
1.0S
1 S9
LM382N
1 JS
1.9S
LM363N
LM384N
1.7S
LMJ68N
69
LM367N
1.29
LM369N
1.1S
LM392N
LM72J N
46
LM723H
5S
295
NESJ1
NE5SS
35
65
NESSe
NES56
"9
2350
295
NES64
9S
LMS8S
LMS66
14S
es
LMS67
38S
NeS70
290
NES71

.J.Cd Yo <Jl·11!l111Y and 11011\lhH~ IOI ups·w~otter s.>.n1ta.iy s~me"I
Pui;es ~ut11td lo tri.iriqe l'<<ltiP11I r10l1Ci. l'lu iese1~e 1/11: riQtil lo sutl·
~~111~ 1n;1riu1am.11e1 We .n not re~pons•tote IOI !';pc'PQrJL)I'~ tt10r~
Retail Sa!eP11"1M ayV;i1y

DECE M BER 1984 • B Y TE

457

LOW-COST STEPPING
MOTOR CONTROLLER

MAXWELL ELECTRONICS' NEW
SMC-102A IS A READY-TO-USE
STEPPING MOTOR CONTROLLER
THAT PROVIDES MANUAL OR
COMPUTER CONTROL QF UP TO
TWO STEPPING MOTORS.
.
o Manual conlrol using front panel
speed and direction controls or op· ·
1aira1 J0ya11'*.
o Digital motor position display avail-.
able.
• Computer control using built-In paral·
lei bus or optional RS-232C port.
• Power supplies and motor drives in~
elude<;!.
Prices tor the SMC·102A start at $495.
Other Stepping Motor Controllers also

.

~·~~~
MAXWELL ELECTRONICS .INC.

m

P.Q B()l( 582 MARTINSVILLE. HJ 1,181::)8
800·922~460
201-647-7441

Cirde 24 5 on inquiry card.

l.B.M. Compatible

Apple Compatible

Case $125.00
KeyBoard $189.00
Motherboard with
JCS (no Ram)
$240.00
Motherboard with
JC (1 111 add. 128KJ
$500.00
Power S11pply 130
Wall $175.00
Multi F11nction Card
$250.00
Color Graphic Board
$209.00
Floppy Disk Control
Card $170.00

TTL IC Tester Card
$125.00
Z-80 Card $30.00
80 Cvlzmm Card $40.00
Disk Drive $149.00
(APPLE OR /.B.M.J
14 inch Monitor $89.00
PROM 8200 (FAST
UNIVERSAL TYPE
EPROM & PROM
PROGRAMMER) Call
EPROM: 2716, 2732,
2732A, 2764, 27128,
27256, 2516, 2532, 2564
Prom: ANY KIND

ALL PHONES
CALL NOW (312) 280-7610
DIST, WANTED
CUSTOM PRODUCTS

HOFFMAN INT'L

600

•

l.I'~
tJlll"e

)ufi. .

B&B
~!~~!t!-!!!!~!
P.O. Box 10088,0TIAWA, IL 61350
Circle 38 on inquiry card.

s1.- SS00-96TPI
8" SSSO

$2.29 ea. sv.· OS00-96TPI $2.90.ea
. $1.96 ea. 8" SSOO
$2.42 ea.
8" OSOO ..$2.76 ea.

All diskettes are boxed in 10's with Tyvek sleeves, reinforced
hubs or sv.~. user identification labels and write-protect tabs.

~!"~s~h~~-;~~~~r;:.~o:e~d1~ii·~~ ~:~!°?.~~!~~: ~:~~~~~:

VISA and MASTERCARD accepted. COO orders only, add $3.00
handling charge. Ta1es: Illinois residents only, add 8% sales tax.

WE Will BEAT ANY NATIONALLY ADVERTISED PRICE .
ON THE SAME PRODUCT ANO OUANTITIESI

MINIMUM ORDER $35.00
For orders only:

1-800-621·6827

(In Illinois: 1-312-944-2788)
(All other calls: 1-312-944-2788)
Hours: 9AM·5PM Central, Mon.·Fri.

DISK WORLD!, Inc.
Su,to 4806 • 30 East Huron Streel • Chicago, Illinois 60611

DISK

WORLD!

..,,,.,._,.,...,......

:=:"-.....,.

Circle· i 26 on inquiry card.

.._.
~

Call Free (800)235-4137
for prices and information.
Dealer inqumes invited.
C.0.0. and charge cards

-

VISA'

For information or immediate coverage call:

PACIRC

1-SIXM48-3469
OJio

EXCHANGES
I 0-0 Foothill Blvd
San Lu ts Obispo. CA
9340 I (in Cal call
(805, 543· 1037 1

call (614) 262-0559

In

~

SAFEWARE, THE INSURANCE AGENCY INC.
Circle

INCWDES:

* Cross Assembler *
* Cross Linker *
*Debugger*

*

N.S. !SE Support

*

* Librarian *
* Pascal Cross Compiler *
* C Cross Compiler *
U.S. prices start at 5500

SOLtrrIONWARE
1283 Mt. Vi-·Alvlllo Rd.
Suite&

S111111JVale. c.ur. 94089
408/745-7818 * n.x 4994284

Circle 348 on Inquiry care!.

300 on inquiry card.
*IBM® Compatible

SOF'IWARE
for the NS32000
5WosooS206ea.
.
Qty. 20

flexible disks

replacement of hardware, media and
purchased software. As little as $35/yr covers:
• Fire• Theft• Power Surges
• Earthquake • Water Damage • Auto Accident

Circle 33 2 on inquiry card.

l!filjl'Tt'm;'il

Oty. 20

&TDK

it's~
SAFEWARE Insurance provides full

CROSS
S153~~"ssoo

DWIGHT COMPANY, INC.
15565 Northland Orive - West Tower
Southfield, Michigan 48075-6496

Circle i 33 on inquiry card.

I OR-illilUl.\WZ1iiP<, ~

B&B's RS-232 JUMPER BOX is a compact
unit with male and female connectors, each
with 25 pins going to 25 solder pads.
Custom wiring permits building of many dil·
lerent Interfaces, null modems, pin
reversers. etc. Unit has 20 jumper wires.
ORDER NOW. Only $24.95. All cash orders
postpaid (IL res. add 6% sales tax). MC,
Visa accepted. Ask for Free Catalog.
Phone: (815)-434-0846.

PRICE
PER
PER
RIBBON DOZEN
ANAOEX 9500 ........ ....................... 10.50 109.80
APPLE OMP .................................... 5.25 52.20
C. ITOH PROWRITER ... ............... 5.25 52.20
EPSON MX-FX 70/80 .................. 5.00 48.00
EPSON MX-FX 100 .. ................. 6. 75 69.00
GEMINI 10-10X-15-15X ................ 2.50 23.40
IBM HARMONICA \6" .............. 6.75 78.00
IBM HARMONICA ' 3A" ...........
7.95 92.40
IBM 4-COLOR .. ........ ................... 15.75 180.00
IDS MICROPRISM-480 ............. 5.75 58.80
IDS PAPER TIGER 460/560 ........ 6.75 78.00
IDS PRISM ........................ , ,...... 7.95 92.40
IDS 4-COLOR
... 15.75 180.00
NEC - 3500 MIS Non Flip .......
6.25 69.00
NEC • 3500 NYLON ............... . ..... 9.00 96 .00
NEC PC-8023A ...... ..................... 5.25 52.20
OKIOATA 80/82/83/92 ............ ... 2.50 23.40
OKIOATA-84 .......... .................... 5.00 57.00
RADIO SHACK OMP-2100 ...... .... 7.50 87.00
RAOIO SHACK LP YI & YI II ... 5.75 58.80
SILVER REED EX 550 S/S ........ 5.00 57.00
SILVER REED EX 550 NYLON ... 9.00 105.00
TOSHIBA - 1350 ............................ 7.50 87.00
XEROX 610/620 M/S .................. 5.95 66.00
Add $3.00 Ship. & Hand. - To Order Call
Toll Free 1-800-742-1122
In MI (313) 569-3218 or Write for our Catalog

N McCiurg CT. STE. 309A
Chicago, Illinois 60611

Circle i 78 on inquiry card.

Custom Wire Your
RS-232 lntertace

PRINTER RIBBONS

~peuneJL
E-PROMS - Call' Lowes\ Prices Anywhere

*4164-150/200 . ' . ' ' ' .. ' 399
2764-250 ' ' ' . ' ' . ' ' . ' ' 575
6116-LP3 ............. 499
256K . . . . . . . . . . . . . . . 2650
TTL &HCT Parts - now avail Call
8087-3-6 ' . ' .. ' ' ' ' . ' ' 8900
*TM-100-2 . . . . . . . . . . 16995
*Teac Half-Heights ..... 16495
*MPI DSDD .......... 13995
Excess Inventories Wanted
Add $195 shipping 10 all orders· Prices subjecl to
change • PO.'s on approval • C0.0 OK• All new. no
surplus. no seconds. OUAN1ffY O\SCOUN1S.

4920 Cypress St. Ste. 100, Tampa, FL 33607
In FL and for info, call 813-875-0299
FOR ORDERS ONLY, 800-237-8910

ti ll• I ~ I

TELEX 330690

Circle 303 on inquiry card.

74LSOO
74LSOO
74LS01
74LS02
74LS03
74LS04
74LSOS
74LS08
74LS09
74LS10
74LS11
74LS12
74LS 13
74LS14
74LS15
74LS20
74L S21
74LS22
74LS26
74LS27
74LS28.
74LS40
74LS42
74LS48
74LS51
74LS54
74LS55
74LS73
74LS74
74LS75
74LS76
74LS78
74LS83A
74LS85
74LS86
74LS90
74LS92
74LS93
74LS95
74LS96
74LS107
74LS109
74LS113
74LS 114
74LS122
74LS123
74LS124
74LS 125
74LS 126
74LS132
74LS133
74LS136
74LS 138
74LS139
74LS145
74LS 148
74LS 151
74LS153
74LS154
74LS155
74LS 156
74LS 157
74LS158
74LS160
74 LS16 1
74LS162
74LS163
74LS 164
74LS165

22
.24
.25
.25
.30
.25
.30
30
25

.30
.30
.75
.75
35
.25
.30
.30
.30
.30
.30

30
.35
.35
35
.35
35
.35
45
45
.45
.75
.75
.75
35
.75
.75
.75
.75
.75
35
45
75
75
.95
.95
.95
.75
.75
95
75
.75
95
95
.95
95
75
75
.95
.75
75
75
75
75
75
75
75
.95
.95

5.95
3.95
5.95
6.95
7.95
9.95
9.95
25.95
4.95
7.95
5.95

1984 IC
Master Manual
S7 9.95 plus
SS.00 ship p in g

MISC
8031
8035
8039
8085
8086
8087
8088
8155
8212
8237A
8250
8251
8253
8255
8257
8259
8279
8284
8286
8288
8748
6502
68000

Z&OACPU

1.50
1.35
1.35
1.35
1.35
.85
.90
2.50
1.45
1.45
1.45
1. 45

1.45
1.45

135
1.35
1.35
1.85
1.85
1.85
225
3.95
1.65
1.65
1.65
1.75
1.75
150
295
1.15
3.75
1.35
1.75
1.95
75
75
75
1.25
165
1.65
2.95
1.15

155
1.45

1.65
1.95
1 95
1.25
1 25
95
.95
1.95
1.95
.95
.95
1.55
1.55
1.95
1.95
1.25
2.55
1.55
1 55
195
1 95
2.75
1.95
1 50
150

STATIC
RAM

MOSS
EPRON
2708
2716-450
2732-450
2732-250
2764-450
2764-250
2764-300
27128-250
TMS2516
TMS2716
TMS2532

74SOO

74LS166
74LS168
74LS169
74LS170
74LS173
74LS174
74LS175
74LS181
74LS190
74LS191
74LS192
74LS193
74LS194
74LS195
74LS196
74LS197
74LS221
74LS240
74LS242
74LS243
74LS244
74LS245
74LS247
74LS248
74LS249
74LS251
74LS253
74LS258
74LS259
74LS260
74LS261
74LS266
74LS273
74LS275
74LS279
74LS283
74LS290
74LS293
74LS295
74LS298
74LS323
74LS324
74LS347
74LS348
74LS352
74LS353
74LS363
74LS365
74LS366
74LS367
74LS368
74LS373
74LS374
74LS375
74LS377
74LS378
74LS379
74LS381
74LS385
74LS386
74LS390
74LS393
74LS395
74LS424
74LS640
74LS668
74LS645
74LS670
74LS690

2101
5101
2114-450
2114·200
2147
6116·4
6116· 3
6116·2
6116LP·4
6116LP-3
6116LP-2

2.95
4.95
1.95
2.15
4.95
5.75
6.75
7.95
6.75
6.95
8.95

DYN. RAM
4116-200
4116-150
4116-120
4164-200
4164-150

1.95
2.25
2.95
6.75
6.95
24.95
5.95
12.50
14.95
24.95
189.00
24.95
12.95
3.25
22.95
14 .95
9.95
9.95
9.95
5.95
5.95
9.95
9.95
24.95
21 .95
55.00
4.95
39.95
3.95

74SOO
74S02
74S03
74S04
74S05
74S08
74S09 .
74S10
74S11
74S15
74S20
74S22
74S30
74S32
74S38
74S40
74S51
74S64
74S65
74S74
74S86
74S112
74S113
74S114
74S124
74S133
74S134
74S135
74S136
74S138
74S139
74S140
74S151
74S153
74S157
74S158
74S160
74S161
74S163
74S174
74S175
74S188
74S194
74S195
74S196
74S225
74S240
74S241
74S242
74S243
74S251
74S253
74S257
74S258
74S260
74S280
74S283
74S287
74S288
74S289
74S373
74S374
74S387
74S471
74S472
74S473
74S474
74S475

30

30

No. Contacts

.30
.35
.35
65
65
95
95
95
95
95
.95
95
.95
.95
95
95
.95
.95
.95
.95
95
1.25
3.65
.95
1.25
1.65
2.25
1.25
1.25
1.25
1.25
1.95
1.95
1.95
1.95
1.95
2.95
2.25
2.25
3.55
2.55
2.55
2.55
7.75
2.95
295
2.95
2.95
2.25
2.25
1.95
1.95
1.25
2.95
3.95
3.95
3.95
4.95
3.95
3.95
3.95

22/44
22/44
36172

p 722·1

36 17 ~

Size
4.5"
4.5"
4.5"
4.5"

New Multi channel Hobby

.156"
.156"
.100"
.100"

2.1 - 2.7

GH z

Includes:

9.95
10.95
9.95
10.95

1.

Wide Band Probe W i th
Down Con verter

2. 20" White Painted Dish

Right Angle PC Mounting

3.

Hoo Cl

Pin

Socket

Pin

Socket

Grey

Black

Part No.

DXXP

DXXS

RDXXP

RDXXS

DXXCGY

DXXC

Contacts

2.05
2.05
2.50
4.75
6.00

2.65
3.60
3.25
7.10
9.25

3.90
3.70
4.50
9.40

:> .20
5.40
4.80
10.95

1.55
1.55
1.55
2.95
3.50

15
25
37
50

Freq. Range :

Price

Contact Cen ters

x 6"
x 9"
)( 6"
x 9"

M icrowave Ant e nna Sys t em

SUBMINIATU RE CONNECTORS

Solder Cup

Description

60' and

3'

Coax Cable Set

4. Steel Case 5 - 20 DCV
Tunea ble Power Supply
5. Mounting Accessories
and Instru ct ions

1.25

ALL FOR $97 .95
IC SOCKETS

MODEMS

WW • WIRE WRAP

HA YES

IBM PC SMAR TMODEM 1200B. Plug -in
SMARTCOM II COMMUNICATIONS SOFT WARE
SMAR TMODEM 300. AUTO ANSIOIAL. 300 BAUD. RS232
SMARTMOOEM 1200. AUTO ANS/DIAL. 1200 BAUD. RS232
SMARTMODEL lie. 300 BAUD. AUTO ANS/DIA L. Plug-in
SMARTCOM I COMMUNICATIONS SOFTWARE

RESISTORS
1.WATT 5% CARBON FILM
FROM 1 OHM TO 10M OHM
50 pcs
.99
100 pcs
1.89
9.50
1000 pcs
42.50
5000 pcs

.02
019
.010
.009

'h WATT 5%
50 pc s
100 pcs
1000 pcs
5000 pcs

025
.024
.012
.0 11

CARBON FILM
1.25
2.35
11 .50
52.50

APPLE

FOR APPLE

ea
ea

ea
ea
ea
ea
ea

ea

II &

C ARD

$44 .95

DOS 33 CP i M
V1s1calc. PASCAL
1 YR . WARRAN T Y

II

1. 99
8
14
16
18
20
22
24
28
40

$ 1 9 . 95

Joy Stick
for IBM P/C

$22 .95

8087
MATHEMATICS $

1

89. oo

CO-PROCESSOR
Speedy EPROM

lie

Apple II/lie
Compatible 16K RAM CARD
Disk Drive Compal1b le w11h
$1 39 .oo
.LLER
CONTRO

449.00
9900
19900
475.00
249.00
7900

JOYSTICK FOR

1

539. 90

1-------

Programmer

for

Apple II

$149. 00
Pr ogramming 2716, 2732.
2732A. 2764. 27128.
2516, 2532, 2564
in 30 seconds. software

PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN

6 PIN
8 PIN
14 PIN
16 PIN
18 PIN
20 PIN
22 PIN
24 PIN
28 PIN
40 PIN
64 PIN

7.95
7 95
9.95
9.95

100

WW
WW
WW
WW
WW
WW
WW
WW

.SS
65
.65
89
1 00
115
1.19
1.45
WW
1 89
LP • LOW PRO'!Lf
.10
LP
.12
LP
.14
LP
LP
.16
LP
18
LP
28
LP
28
LP
30
LP
40
LP
.48
LP
4.10

.45
55
55
79
90
1.05
1.09
1 35
1 69
09
.10
12
14
16
26
24
26
32
38

UN EPROM ERASER
General Industri es

$37.50
SUPER COOLING
FANS For APPLE
WITH SURG

$37 .50

Build Your IBM™
PC/XT Compatible
at
Competitive
Prices
DEALER AND

OEM ARE
INVITED

SOUND
CHIPS
2.95
76477
8.95
76489
AY3-8910 9.95
AY3·8912 12.95

~··
••

Completed
Unassembled
System
Hardware Only

$1,379

MULTIF UNCTION BOARD
• 2 serial ports. 1 p ara llel por1 real ti me c lock, 64k RAM up

CRYSTALS
32.758khz
1.0mhz
1.8432
2.0
2.097152
2.4576
3.2768
3.579535
4.0
5.0
5.0688
5.185
5.7143
6.0
6.144
6.5536
8.0
100
10.738635
12.00
14.31818
15.0
16.0
17.430
18 .0
18.432
20.0
22.1184
32.0

p 441-1
p 442-1
p 72 1-1

D-

4.95

1.75
3.95
3.95
2.95
2.95
2.95
2.95
95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2.95
2 95

. . . . . . . . . . . . . . . ..
Circle 17 2 on inquiry card.

GENERAL PURPOSE BOARDS
BLANK BOARD - HOLES ON 100 " GRID, No ETCHED CIRCUIT
EXCEPT CONTACT FINGER

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

to
256k disk
RAMdrive
.........................
Floppy
controller board . . . . .
. 219.00
119.00 · - - - - - - - - - - - - - - - - 
MOTHER BOARD:
. ... 299.00
Hard d isk controller board/OTC 5150B X
• 8088 CPU with socke t for co·processor 8087
Color graphic board
... ...
...
. 199.00
• ·8088 is supported by 8259A interrupt controller and 8237
Monochrome + color + graphic board ..... 299.00
DMA controller
. . . 129.00
Panasonics disk drive, 320k, hall height
• 2 (two) 28 pi n sockets for ROM
Hard disk drive 10 MB/Shugart SA712 . .
. 54 9.00
• 8 (eight) expansion slots
... 129.00
100W power supply with fan , ,
• No RAM o n board (RAM is o n multilunction board)
Case .. . • • . . . . . . • . • • • • • • • • . • .
. 109.0 0
Bare Board
. 69.00
Manual
. ........ 25.00
Ready Board
..
. . . 17 9.00
Keyboard . . . . . .
. ...... 119.00
(Wilh IC sockets, resistors, capacitors, conneclors, crystals,
High resolulion color RGB monitor/Taxan ..... 399.00
transistors soldered)
High resolution green monitor/Taxan
119.00
Tested Board (w/o ROM) • • , ••• , , , • . . . . . . 299.00
• •.••••.• , . • • . .
. 19.95
Monitor stand • . • • . . •
IC kit • . .. .. . . . . . • • . . . . . . . • . . . . • . . • . . . . • . 120.00
Hayes 1200B modem . . . . . .
. 399.00
Hayes 1200 modem . . • . • . .. . . . . • .. . . .
. 475.00
Tandon TM100-2A . . ...... .•••• , • , •• .. .. . . 160.00
IBM is the trademark of International Business Machines
64k Memory Expansion Kit
.... 45.00
50 5% Diskett Sto re . • .
. . 19.95
Prices subject to cha nge wi th out notice.

7400
SERIES
CALL FOR
PRICE

TERMS: For shipping include $2 .50 for UPS Ground or $3.50 for UPS Blue Label Air.
Item s over 2 lbs. require additiona l shipping charges $10 .00 minimum o rd er.
COD Additional $2.00 Fee.
IBM is a trademark of International Business Machines Corporation. Apple is a trademark of

Apple Computer.

Pri ce is subject to change w 11hou1 notice.

CAPACITORS

• Ceramic Disc
* Electrolytic

• Tantalum
*Mylar
• Monolithic

1-(800) 821-36 28

Handwellcorp

4962 El CAMINO RE A L • LOS ALTOS . CA 94022 • (41 5 1 962-9265

. . . .. . . . TE L EFAX (41 5 ) 9 62-824 9

TXL

17 1947 HANDWEL L LTOS · · · · ·
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Verbatim

flexible disks
Call Free (800) 235-4137 for
prices and information. Dealer
inquiries invited. CO.D. and
charge cards accepted.

-

VISA'

PACIFIC
EXCHANGES
100 Foothill Blvd_
San Luis Obispo, CA
93401. In Cal. call
(800) 592-5935 or
~~;..--~~~ (805) 543-1037.
Circle 300 on inquiry card.

'\.

~ ~~

- Oo~ ~J

~~

~

FREE

FORTH L· -~...
*

GET ONE FORTH QA BOOK FREE WITH EVERY$ 20.00 ORDER•

·······································

FORTH Ap ploc.a11on1 on •lie 16M PC
ApphGllhOn 0109r4mS '" f1gFORTl-I lo.
YO"' PC ScoU n • s/'«1"' O•og•llll\ l<o<Tl
onput1ou •Pul • •n.,Ylr....,,.••tol •C o.f\.n
t~llHJen~.
<lecomPoltr
t>•"~P0"11
ro ulone ,
orU indeo , ~ lime t•m~ .
'"a1l1!1q h\ I w•H• •rlW>~ '"'"'"'Y •• 111 •
c omoltt e !iu1•nc1> p.ick•9e com!1t•1rt1g

""v...

1n v111ce "'""" " - m1d"'g !'It ;ind 11i.en
to1vcootrol.0101c.,toni1IC>r0<Ji•m1 1ar
1t1~Mlv•ncedFORTHtwo9•Hnmer

OrdsrNo 61

S 12 ,95

f!looltl

POWER fQJlTH lot APPLE

It•.

ATARI

l~<n · fOATH - I sc1llRI for !he~
91ni>e•
Learn .FORTH I Aun 600/BOOXL fOiik

orc.usonsl
Ord~r - No . 7053

I ltK

L.. rn -F OATH to1 APPLE lie

Orde. -No .6153
FORTH on tht

SB. 95

AT ARI - LMrnong
bV11> 1ny
FORT!-1 •PP!•Cl!OOn ex~Ple> lo• Ille
nov1ce•fllluper1p1og,.mmt1118~•

Tl111 boo~ dtKU!.w$ \he..,.., ol FORTH
loo ~'"'111ng 10un<1. 01omn9 g••P"•n.
ill>tl tiandli ng te •t ~nd urm~ Included

output. m~ln. uwi of the
~nda ...impl s m 1• t1n9 l1'1

Or<Jtt.No 170

O•dat·No. 6155
F1tFORTHforCornmodot...64
Ord.,·No.4960

Sl9.00

f1gFORnllorATAR1800XL

O.d.,·No . 7055
ONI••

tnd

S l9.00

0 111ribu!or

1n<1ul1ie1

ue

1nwttld.

EL COMP PU BUSHING. INC
2114Wht Footh11181wd Uno1E

P,.I 613.8Jl4.T I•

po11

PAYME~T : Ch111tk . VISA. MC
CA,.1idenutddfl~ .. 1a11•

Addl200forll11pp1119.
O..t>1deUSA ..:Id 15'11. tor •h1pp1ng
lflSi11~pc11e-OnlKI
l•I• • 22•56

Upla..,,CA91186

Jltione

g~me

l8ook l

F ORTH1nlfoduct1oncn vourAf'PLE lie
n11~Apple1nvou• H•••U
A complele .nt1odun1on 10 !'ORTH o n
your APPLE lncl udH manv FORTH
ap obc.iion
P•11Qr1rn1
a nd
...:.-....
l•n gu "')tcourw
Otdtr -No . 178
lBookl
:f U..il!l

29 81 91

lnGerm•nvco ntKI

te!u

526973

Circle 14 4 on inquiry card.

DISK WORKS

Circle 120 on inquiry card.

· NEW!

Circle 8 7 on inquiry card.

full 1 Year Warranty
Programs 1he following_ 5 Volt 24 or 28 pin
dev,ces. 27xx sertes 1hrough 27256.
25.- sertes. 68766 plus otners
Specify Personahtv Module desired with order
Add1ttonal Personahty Modules only S1 5 00 ea
TO ORDER: CALL OR WRITE

APROPOS TECHNOLOGY
107 1-A AVENIDA ACASO
Add
CAMARILLO. CA 93010 t4.00 Shipping-USA
CBO&I 482-3804
VISA °'MC Add 3%

Get type-set quality true proportional
spaced printing from your WordStar and
NewWord document files.
Prop5tar prints on most daisy-wheel
printers including Diablo, Qume, NEC,
and compatibles with ps type-wheels.

·~
KEYBOARD PROTECTOR
Remains in place during keyboard use.
Prevents damage from liquid spills. dust,
ashes. etc. Fits like a second skin. excellent
feel. Homerow and numeric locators.
Available for: IBM-PC. Apple Ile, Radio
Shack Model 100, Commodore 64.
Send $29.95, check or M.O., Visa & MC
include exp. date. Specify computer type.
Dealer inquires invited. Free brochure
available.

MERRITI Computer Products, Inc.
2925 LBJ. #180 I Dallas. Texas 75234

PropStar is a stand-alone program, not
a patch to your w.p. program, gives
higher quality print than modified
WordStar, never crowds caps. PropStar
supports most of the common WordStar
and New Word print enhancement«. For
CP/M-80 systems on 8" and 5-1/4"
media, also for MS-DOS systems on PC
media. Only $ 49.95, Visa & M/C o.k.
Specify computer and printer model.

c

CIVIL
COMPUTING
CORPORATION

2 111 Research

Omt..~

Suite I

Livermore. California 9,15 51

!'1 I "it 45 5-80R6

(214) 942-1142
Circle 249 on inquiry card.

Circle 61 on inquiry card.

ANALOG 1/0 CAPABILITY
FOR

Buy/Sell Used Hardware
Without Risk!!!
In addition to receiving a monthly
newsletter containing latest com
puter information and sales,
membership allows you 1 free ad
plus additional ads at reduced
prices. Buyer selects ad, sends pur
chase price to Computer Swap
Shop who holds same in escrow
and notifies seller who ships to
buyer. Buyer has 7 days to examine
the equipment and if satisfied,
seller receives sales price less
small commission; otherwise,
money is refunded. You must be a
member to buy or sell with Com
puter Swap Shop Inc.
NO RISK! BONDED.
Send $20 subscription fee to:
Computer Swap Shop, Inc.
Box 2988
Delray Beach, FL 33444

COMPLETE WITH
PERSONALITY
MODULE
11 7 AC POWER-RS232
-6 BAUD RATES - HANDSHAKE TO HOST
ALLOWS READ. WRITE. VERIFY & COPY
Comes complete w11h CPM & BASIC D"ver
Program Listings for most small micros

Circle 32 on inquiry card.

· -Fuji- Memorex and Others ...

11 S. LaSalle SL, Suite 2601
Chicago, IL 60603

::i;.:~

Get What You've Always Wanted 

DIS K-S

Prices are per disk in quantity 2 b-oxes of
10. Add S 2. 50 shippingand handling. Call
for quantity pricing and shipping. All
orders shipped same day via UPS ground.

.....
•

1 rnamnl e prn91~m111lu•t•Z1t1nginpu!and

Euent.le d Foy F011TH mcl etlnor J~d
n \l n yuwr !ul u! 1l 1f t" Verv °"""' ~dul

F•g FORTH lo • Apple lie

Lifetime
Guarantee!!

Order 2 Bo.'\:es and SAJ!E!
Call Disk Works for our latest
prices on Memorex, Fuji and
·
lM diskettes.
1-800-292-1492 Nationwide or
012) l68-0l59 in Illinois
5 1/4 SSDD S1. 79 each
5114 DSDD S2.29 each
l 115 DSDD Sl.80 each

EPROM
PROGRAMMER

HP 150
o 16 CHANNEL A/D SINGLE ENDED
o 8 CHANNEL A/D DIFFERENTIAL
o 2 CHANNEL D/A
o 12 BIT RESOLUTION

SIBEC51

8051/52 DEVELOPMENT BOARD

8051-Based Single-Board Computer with
Monitor/Debugger
14 28-pin byte-wide
sockets; monitor will
program EEPROMS.
IPerfect for System
Development and
_
Educallonal Applications
'• r, ,_"'S..
$335


[J~!~~ry,.~~~o~:.~,~~:~
Circle 42 on inquiry card.

- DISPL AY I TO 4 CHANNELS OF DATA
ON SCREEN IN REAL TIME.
- BOARD MOUNTS IN ACC SLOT OF HP

150.
- COMPLETE LO W COST SOFrWARE
HANDLER AND EXAMPLE PROGRAMS
AVAILABLE.

$995

QTY 1-5

CLINICAL MICROSYSTEMS. INC.
Box 1055
Melbourne. Florida 32936
(305) 723-5475

Circle 62 on inquiry card.

SOMEBODY

HasTQHa

~The

Lowest Prices!

IBM PC, 256k,

320k
Jisk Drive, (Toshiba Half or
Tandon Full-High), Persyst
~olor Card, Amdek 300
Monitor, Dos 2.1

PLUS!-A 1 OMB HARD
DISK SUB SYSTEM
All For Only:

. $2699.

00

d~~~~/
/

(We configure and test tile
system for you at no extra cost)

DRIVES

AMDEK 30C
$135.00
AMDEK 300A
$149.00
AMDEK 310A
$165.00
AMDEK COLOR I _ _ BEST PRICE
AMDEK COLOR II _ _ BEST PRICE
PGS HX-12
$475.00
PGS MAX-·
$195.00
PGS SR-12
$625.00
IBM MONOCHROME [
$260.00
IBM COLOR DISPLAY
$590.00
QUADCHROME C. DI~
$590.00
I

EPSON FX 80
$489.00
EPSON FX 10(
$689.00
EPSON RX 80
$295.00
EPSON RX 80
$349.00
$299.00
OKI DATA 82Jl
OKIDATA 83Jl
$569.00
OKIDATA 92P
$399.00
OKIDATA 93P
$649.00
OKIDATA 84P
$799.00
$1999.00
OKI DATA 2410P
OKIDATA 2350P
$1849.00
TOSHIBA P1351
$1399.00
TOSHIBA 1340
$825.00
NEC SPINWRITER 3550 _ _ $1650.00
NEC SPINWRITER 7730 - - $1750.00
NEC PINWRITER 80 COL._ $720.00
NEC PINWRITER 136 COL . _ $960.00
QUAD INK JET PRINT
$799.00
C/TOH 40 CPS
BEST PRICE
CITOH 55 CPS
BEST PRICE
GEMINI 10X
$290.00
GEMINI 15}
$390.00
BROTHER HR-25
$719.00
BROTHER HR-35
$925.00
SILVER REED 500P
$465.00
SILVER REED 550P
$570.00
$995.00
SILVER REED ??OP
ACCESSORIES ON NE C & OKIDA TA
PRINTERS AVAILABLE.

MODEMS
HAYES
SMART MODEM 1200
HAYES
SMART MODEM 300
HAYES 1200B
PLUG IN MODEM CARO _ _
QUBIE PC 212A/1200
INTERNAL _ _ _ _ _ _ _

$469.00
$209.00
$429.00
$275.00

QUBIE 212E
EXTERNAL _ _ _ _ _ _ $299.00

rANDUN TM-100-2_ _
3LIMLINE DRIVES:
TOSHIBA
HITACHI
PANASON
TEAC 55B

MONITORS

STB RIO PLUS 64K _ _ BEST PRICE
STB SUPER RIO 64K _
BEST PRICE
STB PIGGYBACK FOR
SUPER RIO
BEST PRICE
STB GRAPH
_ _ $375.00

$199.00

HARD DISKS
$165.00
$165.00
$165.00
$165.00

MULTIFUNCTION BOARDS
AST 1/0+1 SER & 1 PAR _ _ $179.00
AST SIX PACK 64K, 1 SER.
1 PAR
$269.00
AST MEGA+64K , 1 SER _ _ $269.00
AST COMBO
$269.00
QUADBOARD 64K
$269.00
(EXPANDABLE TO 256K)
QUADBOARD 64K, 1s , 1p, GAME PORT
(EXPANDABLE TO 384K) _ _ $299.00
IBM COLOR GRAPHIC
ADAPTER
$225.00
IBM MONO/PRINTER
ADAPTER
$230.00
PERSYST COLOR
ADAPTER
$199.00
PERSYST MONO/PRINTER
ADAPTER
$215.00
HERCULES GRAPHIC
$349.00
PLANTRONICS
COLOR PLUS
BEST PRICE
PARADISE MULTIFUNCTION
CARD
BEST PRICE
ORCHID BLOSSOM _ _ BEST PRICE
64K RAM UPGRADE KIT _ _ $50.00
PEACOCK COLOR
CARD W/PP
$215.00

10MB HARD DISK SUB SYSTEM
INCLUDES:
SOFTWARE. CONTROLLER. CAB LES , ETC.
INTERNAL
$850.00
EXTERNAL
$1025.00
TALL GRASS TECHNOLOGY
12MB W/TAPE BACKUP _ _ $2750.00
20MB W/TAPE BACKUP _ _ $3199.00
35MB W/TAPE BACKUP _ _ $4350.00
INTERFACE IBM
$125.00
POWER BACK-UP SYSTEM_ $479.00

MAXELL
DISKETTES MD2 _ _ _ _ $35.00/box
CONTROL
DATA DISKETTES _ __ $30.00/box
MICROSOFT MOUSE
$130.00
MOUSE W/WORD
$339.00
KEYTRONIC
KEYBOARD KB5151 _ _ _ _ $199.00
PARALLEL CABLES
BEST PR ICE
BEST PRICE
IBM PC DOS 2.1

We also carry

CORONA, APPLE lie,
APPLE lie,
MACINTOSH,
TECH MAR.

Many other products available, Please call for Low, Low Prices!

(714) 838-7530
2640 Walnut Avenue, Unit K, Tustin, California 92680
Prices & availability subject to change without not ice - IBM is a registered trademark of IBM Corp.

Circle 264 for Dealer inquiries. Circle 265 for End-User inquiries.
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BASF Diskettes at compe
titive price. Call TOLL FREE
(800) 235-4137 for prices and
Information. Visa and Master
Card accepted.

+
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a J!~

a11 ~
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(415) 755·1978
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( omputer ,~
ntmuum
75 Southgate Ave., Suite 6
Daly City, CA94105

11

1ena

DEALERS

TURN YOUR PROFITS.
Circle 300 on inquiry card.

Circle 24 7·on inquiry card.

---- ----
in::ti~n

. ..

Lets you Design,
Advises,
create and run
Forecasts, problem solving
Simulates, expert systems on
the IBM-PC or
Tutors,
DEC Rainbow. No
programming, uses
Decides,
English language
Evaluates, knowledge
base.
Solves,
$95.
Reports.

4980 5-A 1A, Melbourne Bch. FL 32951
3051729-9046
CREDIT CARD ORDERS ACCEPTED

Circle 227 on inquiry card.

3M Diskettes
Lifetime Warranty
Think you're gelling the best price
on 3M Diskettes?
You're right . .. BUT ONLY IF .
You're buying from
NORTH HILLS CORP.
We will beat any nationally adver
tised price• or give you a 15 disk
library case FREEi
Call us last-TOLL FREE-for our
best shot every lime.
1-800-328-3472
Formatted and hard sectored disks in
stock.
De:aler inquiries in vited. COD's and charqe cards
accepted. A ll orders shipped from slack wi1hin 24

hours. Why wait 10 days to be shippedJ

~-"""'
WE SELL
WHAT YOU
NEEO ...
NOT JUST
WHAT WE
STOCK.
PLUS...
LOW
PRICES.
TECH
SUPPORT
ANO RELiABILITY.

JM
S220 / 50
SSSD · BIN .
Sl.70150
SSOO· BIN .
Sl. 90150
SS00 · 51'1IN ..
osoo . s1. 1N
S2.70150
OS00 · !16 TPJ5 1 • IN
SJ .50/ 50
PLASTIC STORAGE BOX-WITH KEY
FORIOOOISKETTES ... S19.00

TAPES ANO CARTRIDGES (JMI
Sl6.211 -t 0
OCIO OA
S24.75/ 1· 10
DCJDOXL ..
Sl5 00 /IO·SO
2400 FT TAPE SEAL
BtACKWAT CH
S16.25 110·50
2400 FT TAPE SEAL

MEMOREX
S2 .15/IOO
S2.60/100
SL 90/100
Sl .401100
SJ .00/100

S14.I0/10+
521.10/10+
Sl 4.35t50 ·

sm.
mo.
S9BO.
Sll55

ms.

SB10.
S820.

ISMB
IJJSO
SIJSO.

mso.
mso

HARO DISK SUBSYSTEMS
IOMB ·
SllSO.
11150.

21MB

... !!'-.:!~!:~~!!,.~
2911 Olxwell Avenue, Hamden, Conn 06518
_ _ _ _ Phone: (203) 24e.3212 or 1-e00-63e·2436

[..,,./ NewFrom

~
EWARE,INC.
~~;;:;,~

3564 Rol \1na View Dr
Wh"e Beer Lo~e. MN 55 11 0
MN Coll Collec1 I 612 ·770 0480
·venhable; sa me prod uct. sa me qua ntities

Circle 286 on inquiry card.

• Elevates & Tilts 80 Column .
Printer 45° Angle for easy
readability • Saves space!
• Paper feeds from underneath
• Solid Hardwoods

.

.

'

·

ORDER NOW

SEND CHECK. MONEY ORDER OR CHARGE IT
VISA • MASTERCARD • AM. EX. SPECIFY FINISH:
LT. OR DARK POPLAR OR WALNUT. UNCONDITION
ALLY GUARANTEED 2 TO 4 WEEK DELIVERY.

(812) 897-5351

S¥N~6¥ ~~U~UaTS
P.O. Box 485, Boonville, IN 47601

~

1111 mARYmAc

f-1'ulfttg: 60 Sf0,_•..,..,11. Arfl>GCJt•dd/Uu[Up lo40Ptill'O"l'ml ~ rd l•lt )
,...ttwol/a b l•from anr oM•r HrYIC'•,/ncludl,.g, al110 ••''"''""' '

:~:~~~::~:!~=~-.~~~ub!• :~~~r~~·::={!::=:fi:;;::m·1
• Tall t rae"''"'ber M>tUn•

INDUSTRIES INC

800-231-3680

Programs • Lower Prices
Expanded Selection
One-Of-A·Klnd Apple User's Group
Disk Program Ubrary Service

•Ou•r•11UMf11UyaP"1••b.I•

Po1 r~oe

Circle 360 on inquiry card.

Circle 250 on inquiry card.

Radio Shack TRS-80's'
Epson Printers
People vou Trust to give vou the very best•

f't'011~•""

BUY ONE-AT-A-TIME

or

Thuntlr•di1kllb ruy1P>5D,alt ,lar15,DOO + Pra9 r1mfUu
Plu11FAIEIEban111ol•Ob!1nlldi1h1ldn,llard•r•ddlr•ctlro rn U• iud .

'--

Member-. ere.,n t1l.led1.0 8" ~l'll'loll5" Osco..rit onov e an t1br1ll'idot~e1
ol515~.S28Jort.gn

service

l•NST1TUT!ClNS rPl:Ef rmrcU•u1en:>etue1.v

t1a1.es.afl'O'"'~"'"ca1elo<Jilflde•·eiiwal~to15QOO . lY<JP1'e<rn;

9-*"ent1.....,. ...-.e!l . 1rue . ~"~""

Join 92,000 other Appl11war11 anthueiaata
apanning 31 countri11a!

ICOJ l~

Pf'•a,...,. "'' ' ~"op • r• ll f• .,. .llppl• ll.

Foroc~~~oc';~~Y2C,~~=4

Orwr iu : Appln11.r• 1lnc,
II+, 1111, lie, Ill Em ul., Clonn, Franklin
6400 Hayn 8tn11t
ind IBM Ouad Link.
Hollyw11od, FL. 33024

Circle 29 on inquiry card.

• Lowest
Price

.... • Reliable

._~

MEMBERSHIP-ADDITIONAL DISCOUNTS
<l<SWJ\(.$ Soft'(lly5enOamel>T>l'~m~ 1 ee1w11HNOANNUALDufS'I

l"EcOQnll'edPl.l"CnaseorclersglildlyaccePte cl

North Hills Corporation

Plu1 11



ms.

1450.

All categorin included, for any age group or ekill le11el.

"('\
""<.. N{

()*·s44.s5.
/A,.- . ,.~· ./

BOC0l.IJ2CO L.

MANNESMANN TAllY SPIRI T
MANNESMANN TALLY 160CPS
FACIT120·14 0CPS .

APPLE ..
IBM

NOTHING LIKE IT!
THE PRINTER STAND™

S15.60150 +

WINCHES TER DRIVES
IDMB !FORMATTED!
I SMB IFORMAITEDI
2DMB ifDRMA11£DI
32MBIF ORMATTE0i
OOT MATRI X PRINTERS

NEW!
----

- --- ~

\~

\

~

• aualitv
Products

~

22511 Katy Fwy., Katv IHOUStOnl Texas 77450
1713! 392-0747
Telex 774132
Circle 242 on Inquiry card.

BUY ANYI.C.
AND
GET ONE FREE
Special offer: Buy any 1.·c. and get a free certificate
worth up to $10.00 off your next order. Now that's a great way
to get guaranteed I.C.'s at wholesale prices, plus a free part.
Guaranteed parts-every part
guaranteed for 60 days-and pre
tested before shipment.

Visit our retail store:
The Computer Parts Merchant, Inc.
17777 Main Street, Suite D
Irvine, CA 92714

Guaranteed fast-same day
shipping.

Terms: minimum order $10. For
shipping and handling, include
$2.50 UPS Ground, or $3.50 for
UPS Air. California residents
must include 6% sales tax. All
prices are subject to change with
out notice. We are not responsible
for typographical errors. All mer
chandise subject to prior sale.

Guaranteed low prices.
Guaranteed satisfaction or pur
chase price cheerfully refunded.
How to order.
Call toll free. We accept Visa,
Mastercard or American Express.
Or we can ship UPS C.O.D.
National 800-235-4900
California 800-238-4900
Local Orange County
(714) 474-1033.

A few samples from our million
part inventory:
74LSXX
74L500
74L502
74L504
74L508
74L510
74l511
74L512
74L514
74LS20
74l521
74l530
74L532
74L537
74lS38
74L540
74L542
74L551
74l554
74L563
74LS74

5 .38
38
.40
40
40
40

36
76
38
38
38
50
40
.40
38
66

.36
.38
1.50
55

74L583
s .87
74L586
.46
74L591
.75
74LS93
.66
74L5107
46
74L5109
.46
74L5112
.50
74L5122
.53
74l5124
2.90
74l5132
.91
74l5137
99
74l5138
87
74L5147
2.75
74l5151
66
74l515.J ·
.69
74l5157
.65
74l 5158
65
74l5161
.75
74l5166
1.95
74l 5169
1.75
Partial Li st

74L 5170
74L5191
74L5221
74L5240
74L5241
74L5242
74L5243
74L5244
74L52 45
74l5251
74L5257
74L5258
74L5266
74L5273
74L5373
74l5374
74l5377
74l5640
74L5669
74L5670

5, 8, 12AND15 VOLT
VOLTAGE REGULATORS
Call for Prices

Circle 82 on inquiry card.

51.49
.99
1.30
1.60
1.30
1.30
1.30
1.49
1.49
.75
.75
75
79
1. 69
1 49
1.49
1.4 9
3.49
1.99
2.99

CPM

The Computer
Parts Merchant, Inc.

74SXX
74500
74502
74504
74508
74510
74511
74520
74522
74530
74532
74537
74538
74574
74586
745112
745113
745124
745132
745138
745139
745140

Search service. Ifwe don't have
the I.C. you need in stock, we can
find it for you. (There is a $25 min
imum charge for I.C .'s found
through a search.)
A few samples from our million
part inventory:

5 .45
745151
49
745153
.49
745157
.49
745161
45
745169
49
745174
.49
745181
45
745194
35
745197
.59
745240
.89
745241
99
745244
745251
89
.95
745253
1 19
745257
1.19
745260
745273
2 99
1.59
745287
97
745373
.97
745374
.77
745570
Call for others

LINEAR DEVICES
5.97
.97
.97
1 87
3.99
99
4.39
1.99
179
2.20
2.40
2.20
.95
95
95
79
2.45
2.29
339
3.39
3.50

DYNAMIC RAMS
TM54027 5 1.99
4116
MM5280
1.95
21 18
TM54060
1.95
4164
UP0411
1.95
TM54416
MK4108
1.95
412 56
Call for more

51.49
4.95
5.95
9.95
Call

LM301
LM307
LM309H
LM312
LM318
LM324
LM350
LM380
LM393
NE555
NE556

5 .47
.57
1.95
175
1.49
.79
4.95
.89
1.29
.57

7400
7401
7402
7404
7406
7407
7408
7410
74 11
7420
7421
74 27
7430
7432
7438
7442

5 35
.35
39
39
.89
.89
41
35
.39
.35
49
.45
.35
.35
.49
.59

NE570
LM709
LM723
LM741
LM747
LM748
LM1458
LM2900
LM3900
MC4024
.77
MC4044
Call h!rothers

53.95
59
.59
.49
.69
59
.59
85
79
395
4.50

STATIC
RAMS
2101
51.95
211 4
1.50
2147
4.95
TM54044
4.59
TMM2016
4 59
HM6116
4.75
TM54016
6.95
HM6264
39 .95
Others on shelf

74XX
7451
5 .39
7473
.54
7474
69
7489
3.40
7498
47
7492
.69
74107
39
74109
.59
74123
.69
74125
.69
74132
59
74 147
1.75
74151
.79
74153
.79
74154
1.25
74157
.79
Diners on shelf

74160
74161
74163
74164
74166
74174
74181
74191
74 193
74194
74221
. 74273
74366
74367
74393

89
89
89
.99
1.50
99
2.39
115
99
99
1.35
1.95
99
99
1.35

CMOS
4001
4002
4008
4010
4011
4012
4020
4021
4022
4030
4034
4040
4041
4050
4069
4071
4082
4093
4502
4512
4522
4532
4556
4585

74COO
5 35
74C02
35
74C04
95
.57
74C08
37
74C10
.37
74C20
87
74C30
74C73
95
87
74C74
74C86
57
1.95
74C90
.97
74C93
97
74C151
47
74C157
74C161
35
74C173
.35
74C174
.35
74C192
67
74C193
.95
97
74C373
1.25
74C374
1.95
74C906
74C912
99
74C921
99
Many more . Call.

5 49
47
.47
47
47
49
49
87
79
59
119
1.75
2 25
1 75
1 79
79
119
1.49
1.49
2.45
2.45
.95
8.95
15.95

MEMORY EPROMS
2708
2716
2732

2764
53.95
27 128
3.95
4.95
More available

DECEMBER 1984 • BY T E

56.95
34 95
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GILTRONIX SWITCHES ARE
THE BEST CHOICE.
GET ONE BASIC BOOK FR EE WITH EVE RY ORDER
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PC Board Switch
Technology
10. Buy Direct From
G1ltronix, or From
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LJ
PRIN TER/
MODEM

Manual Units-2 to 6 Ports
Automatic Units-3 to 15 Ports
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1. Serial (RS2l2) or
Parallel
(Centronics)
2. Prompt Deliveries
3. Nationally Adver·
lised Products
4. Broad Pr oduc!
Lme
5. Over 30,000 Units
Sold to Date
6. Sales and
Technical
Suoporl

lp...
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maxell

Think you're getting lhe best price
on Maxell Diskettes?
You're right . . BUT ONLY IF ,
You're buying from
NORTH HILLS CORP_
We will beat any nationally adver
tised price· or give you a 15 disk
library case FREE!
Call us last-TOLL FREE-for our
best shot every time.
1-800-328-3472
Formatted and hard sectored disks in
stock.

"(j

Dealer rnqume s 1nv1!ed. COO's <lnd charqe cards
accc-pted . All orders sh ipped from stock ""'1th1n 24
hour s. Why wait \0 days to be shipped ?

"'

" 'l"ll<Khl<l!"IJliO•O•f'°fl.J!«UIB.1"f'Ur.ol("f't>t~;oc;<""'n

rv1
e"'"\•G"lf

•
Z...!l I ron1x
C"'~"

- ~.

3780 Fa b,a n way
Palo Alto, CA 94303
(415) 493 130 0

ORDER HOT·LINE: 1·800·531·1300 (Oulside of Calllornla)

DISKS

LIFETIME WARRANTY

N-(

North Hills Corporation
3564 Rol\ inq Vie w Or
Whil e 8 edf Ldke. MN 55 110
MN Cdll Collecl I 612 770 0485
'v er1hable; same prod uc t. same quanltt1es

Circle 14 5 on inquiry card.

Circle 16 7 on inquiry card.

THE
HANDICAPPED'$
SOURCE~
Division Of Computability Corporation

FREE
Catalog of Computer
Products
for the Handicapped
Software & Hardware
for
COMMUNICATION•EDUCATION
ENVIRONMENTAL CONTROL
VOCATIONAL•ENTERTAINMENT

Circle 287 on inquiry card.

APPLE AND IBM
COMPATIBLE PERIPHERALS
• PRINTER-PANASONIC 1091
$310
• NASHUA DISKS -soil sectored- SSDD $ 15
10 10 a box
DSDD $ 20
IBM
• COLOR GRAPHICS CARD
$185
$170
e MULTIFUNCTION CARD
• DISK CONTROLLER CARD
$125
$160
e DISK DRIVE -TEAC 558- 320KB, DSDD
APPLE
e Z80 CARD (Microsoft comp .)
$ 60
e 80 COLUMN CARD (Videx comp.)
$ 80
e GRAPHICS PRINTER CARD (Grappler>oomp.) $ 70
• 128K RAM CARD (Ti\an, Salum comp.)
$180
$150
e DISK DRIVE (sim 10 TEAC 55A)
$160
e TAITFION MODEM II (sim, 10 Micro ~n Ne)
e 6 MONTH WARRANTY e
All cards are highest quality and fully socketed.
Call or write for complete price list and data sheets

direct to You

1OD CPS Dot Matrix Printer
5 275

LANTON COMPUTER SYSTEMS

Computability Corporation
1 01 Route 46 Ea st
Pine Brook. New Jersey 0 7 0 5 8
201-882-0171
Circle 73 on inquiry card.

Scotcti Diskettes
Rely on Scotche diskettes to keep your valu
able data safe. Dependable Scotch diskettes
are tested and guaranteed error-free. The low
abrasivity saves your read/write heads
They''re compatible with most diskette drives.

(800)235-4137

.....

Dealer lnQu iries
Invited

Circle 300 on inquiry card.

Box B • '3"/ Juneau Boulevard
Woodbury, NY 11797
24 HOUR ORDER LINE
(NYS) 800-632-4441 • (outside NYS) 800-645-4441
S 1 11ppin~
0

and handling ch a1ge ss.oocxror order. 2nd dey air $300 additional.
8

8

: i~h:es"1~~~~;r~M~.n~ ~~ a~\~~~~~u8J>o~=~,~~

~~~n':~a:~~a~:\c1;_c1~~ f:~~=,ii~~~\~~~a!!:.nd 8'11ll1bll1Y subject to

For Immediate Delivery
CALL 800-645-5300
Or In N.Y. State Call (516) 293-5775
Circle 149 ·an inqui~y card.

Circle 223 on inquiry card.

lyl'WOW!
s1399
IBM·PC WITH DRIVE
sssg
APPLE 2e w1TH DR1vE
$969
SANYO SSS DSDD
s1s9
COMMODORE 64
JUKI 6100
OKIDATA92
EPSON RX 80 FT
BROTHER 1S
GEMINI 10X

s37s
s34s
s2s4
s34s
s237

HARMONY VIDEO & COMPUTERS
2357 Coney Island Ave., B'klyn., NY 11223
Call Toll Free

800-VIDE084 orB00-441 -1144
or in NY 718-627-1000
Circle 174 on inquiry card.

Circle 96 on Inquiry card.

Circle I 56 for Dealer inquiries. Circle I 57 for End-User inq uiries .

FORTRON CORPORATION
•

3797 YALE WAY, FREMONT, CA 94538

Power Supply Professional

ORDER TOLL FREE:

[800] 821-9771

INFORMATION & CALIF. RES. [415] 490-8171

FC 135-40 Features:
•Full Replacement
to your regular IBM® PC
65 W. Power Supply
•4 Disk Drives Connectors
•Building "ROTRON" or
equal High Performance
Cooling Fan
•®File #E82453
•Schematics available
•One year Warranty
• +5V/15A, + 12V/4.2-8.SA
(peak)
+12V/1A. -5V/lA, (max.
outputs)

140 W.{max) Power Switcher
IDEAL FOR:
•Upgrade IBM® PC
•OEM Manufacturer
•Do it yourself an IBM®
PCXT Compatible

#FC 135-40
::.....Jlllllilill......._

Please do not confuse this high quality
product with the cheap imported units
sold by others because of same outlooking.

Dealers/OEMs
are Invited

(Fully Tested in USA]

For ''Build Your Own Computer" and OEM's Convenience, we also carry:
FC 427 Keyboard
•For IBM® PC or its compatible
products
•High Performance
109.oo
•High
Reliability
.•...,.,.....~-

FC 630A-2 Cabinet

HSC 130-40 130 Watt

•IBM identical
•Use FORTRON FC 135-40 power
supply
•7 & 8 slots rear
99.00
panels, good for
0. 75" or l" apart
slot

Power Switcher

connectors.

•For building an
IBM PCXT
Compatible
•Backside Power
Switch
•Use Cabinet
FC-630

SP COMPUTERS, INC.
COMPARE AND SAVE!
SOFTWARE .
SPREAD SHEETS
Calcstar. .. . . . .. . . • . . . . . 87
Supercatc t t . . . . . . . . . . . . 165
Supercalc It t. . . . . . . . . . . . 195
Microsoft Multiplan. . . . . . . . 120
Open Access . . . . . . . . • . . . 36 7
Visicalc IV . . . . . . . . . . .. . 157
TK Solver . . . . . . . . . . . . . 265
WORD PROCESSING
Multimate . . . . . . . . .
275
Benchmark . . . . . .. . . . . . . 265
Volkswriter Deluxe . . _ .
160
Word Perfect. . . . . . . . . • . . 270
Microsoft Word with
Mouse
. . . . . . . .. 284
Wordstar w/starcard . .
299
PFS File . . . . . . . . . . . . . . . 84
PFS Report . . . . . . . . . . . . . 79
Peachtext 5000 . . . . . . . . . . 235
Bank Street Writer . . . . . . . . . 55
DATA BASE MANAGEMENT
Quick Code .. . . . . . . . . . . 154
Dutil Pak . . . . . . . . . . . . . . . 54
R Base 4000 . . . . . . . . . . . . 289
Friday . . . . . . . . . . . . . . 185
Knowledgeman . . . . . . . . . . 295
DBase 11 . . . . . . . . . . . . . . 297
DBasellt. . . . . . . . . . . . . . 370
I nfostar. . . . . . . . . . . . . . . 239

LANGUAGES
Microsoft C Compiler .. . . . . . 325
Pascal Compiler . . . . . . . . . . 205
Lattice Compiler . . . . . . . . . 325
Digital C Compiler . . . . . . . . 375
UTILITY
Norton Utilities . .
. . . 51
Prokey . . . . . . . .
. . 87
Microsoft Flight
Simulator .. . . . . . . . . . .. 32
Sideways. . . . . . .
. . . . . 44
TRANSFER PROGRAMS
Microstuf Crosstalk .. . , .. .. 115
Hayes Smart com , . . . . . . , , 105
Move-it . . . . . . . . . . . . . . . 105
ACCOUNTING
BPI · GL/AP/AR . . . . . . . .. 365
State of the Art GL AP/
AR/PR Each. . . . . . . . . . . 350
Peach Sl/IP/GL/AP/AR
8 series . _ _ . . . . _ . . . . . . 350
Think Tank Apple ,
125
Home Accountant Apple .. . , . . 49
Personal Investor Apple . . . . 135

HARDWARE
MODEMS
Smart Mod 300w/Smartcom. .. 199
Smart Mod 1200 . . . . . . . . . 485
Smart Mod 1 200B
. . 429
J-Cat . .
. . . . . . . . . . . 99

TERMS: Prices reflect 3% Cash Prepa id Discount on Cashier 's Check , MO, Bank Trans
fer. Allow time for company or personal checks to clear. California residents add
sales tax. All prices subject to change . Shipping UPS surface minimum $4.00 within
USA continent. Monday thru Saturday 9 a.m. to 5 :3 0 p.m.
Circle 3 51 on inquiry card.

00

169.

FC-630 Cabinet
•On-off switch to be on back side
•Use FORTRON HSC-130-40 power
supply
•Good for Faraday
99 0 00
• 6400 or DTC
mega-board

-

851 BURLWAY RD ., SUITE 303
BUR LING AME, CA 94010
TEL. (415) 340-1006
TELEX: 4070477 MONS
Smart Cat 103. . . . . . • . . . . 175
Smart Cat 212. . . . . . • • . . . 399
MONITORS
Amdek 12" 310A . . . . . . . . . 169
Amdek Color II RGB Hi -Res
399
Princeton RGB HX 12 .. . .. . 480
Taxan 12" Green 121 .
155
Tax an 12" 122 Amber . . . . . 165
PRINTERS
Juki 6100 . . . .. . . . . . . . . 410
Epson F x 100 . . . . . . . . .
690
Okidata 92 . . . . . . . . . . .. . 399
NEC 3550 .. . . . . . . . . . . . 1625
Dume Pro 20 . . . . . . . . . .
599
HARDWARE & PERIPHERALS
64K Ram Chips . .
. .. . .. 44
Six Pac PLUS 64K . . . . . . . . 265
Ouadboard 11
. . . . . . . . . 285
Ouadcolor I . . . . . . _ . • _ . 206
Orchid Blossom .
. . 255
Hercules Graphics . . . . . .. . . 335
STB. . . . . . .
. . . . 335
Plantro nics .
. .. . .. . . . 395
Kraft Joysticks . . . . . . . .. . . 35
TG Joysticks.. .. . . . . . . . .. 35
Tall Grass Hard Disk 20MG8 ..2296
Teac Half/Hgt 48 DPI . . . . . • 169
Rodine Half/Hgt 27M . . . . . • 889
Lotus 1-2-3... . ..... , . .. . . 299
Symphony . . . . ... • ..... . .. 425

WE SHIP
OVERSEAS
DECEMBER 1984 • 8 Y T E

465

Shlll{_art

1169

The Shuga!I 801 R has long been lhe standard by which all
other eight inch disk dnvesha ve been judged. The 801R has
hostonc:ally been used by thousands of quality conscious
equrpment manufa cturers because of !heir ex tr emely high
<Jegree
•liability.
Those
; are current production,rack mountable LSI tech
1orogy. 1 ne drives are identical lo drives cu rr ently sold by
Jistributors at S600
:;alifornia Digital has aquired these NEW units as a result al
3 cha nge ol marketing str ategy ol the AM . Jaquard Corpora
tion. This is the best va lue that has ever been olfered on any
5hu aart eiaht inch disk drive. SHU-801 R

Plastic library
case supplied
with all diskettes
purchased from
California Digital.

DISKETTES

-

·2~ 116.SO

FIVE INCH SINGLE SIDED DOUBLE DENSITY
1
~~ ~i'6;
Each tiox
10 Boxes lOOSoxes

CAL DIGITALg:rnJ
18.95 17.50 t 6.50
CAL · 516
SCOTCH
::::::::::~:::~. 24.95 22. 75 21.75
MMM- 744116
VERBATIM ~=rn~:n
24.95 22.75 21.75
VAD ·525/ t6
MEMOREX
IAXELL
1YSAN

::t~m 24.95 "21.75 17.75

::t551::~ 24.95 22.75 21.25

gffm:rn 35.oo 33.oo 30.50

FIVE INCH DOUBLE SIDED DOU LE DEN' ITV

AL DIGITAL~f~: ~~:
MMM-7 4 5 10
MMM-7 451 10
COTCH
MMM-745116
•

Your Cho1oe

1nese

uume u 1l:il l:i4£. aisK anves are

Nt. vv

oourne
sided units acquired lrom the excess inventory of a
major compute r manufacturer

Five Inch Winchester Hard Disk Drives
One Two
999
959
FUJITSU M2235AS 27 Meg.
1589 1493
RODINE R0-208 53 Meg.
1995 1965
MAXTOR XT1065 65 Meg.
795
765
SHUGART 712 13Meg. 1h Ht
795
775
TANDON 503 19 Meg.
Three Inch Disk Drives
SHUGART SA300
229

219

Upon request, all drives are supplied
with power connectors and manual

MEMORY
4164ft~~o~'~150ns

'l!JS

TEAC sse

ssF

48TPI ·9E TPI

Five Inch Single Sided Drives
One Two Ten
TEAC FD-54A half height
99 95 89
SHUGARTSA400lfullheight 189 179 175
TANDON TM100·1 full height 169 165 179
Five Inch Double Sided Drives
TEAC FD55B half height
139 135
TEAC FD55F 96 TPI, half ht.
139 135
CONTROLDATA9409 PC
219 199
1
CONTROLDATA9428 /2ht. 219 199
SHUGART SA455 Half Height 189 179
PANASONIC JA551/2N (455) 139 135
SHUGARTSA465 1h Ht.96TPI 269 259
TANDON100·2fullheight
179 175
TANDON 101 · 496TPI full ht. 329 319
MITSUBISHI 4851 hall height 169 159
MITSUBISHI 4853 96/TPI 'h ht.179 169
MITSUBISHI 4854 8" elec.
395 385
QUME 142 half height
219 205

ICM .41 16150
ICM-4116200
ICM-4164150
ICM-41256150
ICT-8409
ICM· 21L02200
ICM·21 L02450
IC M-2112450
ICM2114300
ICM-4044450
IC M-5257300
IC M-6116200
ICM ·6 116150

EPROMS

::::~:~::~

MAXELL
Eir;;~;: ~
MAXELL I 96Mx~i!02"•
DYSAN
DYSAN I 96

O VS -104120
D V S - 107/2 0
DVS- t0 5/2 0
DV S-20 4120

~: :

129
129
195
195
175
129
249
169
305
155
165
375
199

49.95 47.95 45. 75

EIGHT INCH SINGLE SIDED SINGLE DENSITY

SCOTCH MMM 740/0
MEMOREX MRX-J061
VERBATIM vRB-J419ooo
DYSAN
DVS-3740/1

28.50i27.50,23.80
27.75)26.60 22.25
31.501 29.50,25.60
35.75 132.75 29.75

EIGHT INCH SINGLE SIDED DOUBLE DENSITY

SCOTCH MMM-741 /0
MEMOREX M
RX-J090
VERBA TIM VRB3418000
DYSAN
DVS-J740/10
MAXELL MXL-f01

33.95 31.75
31.95 27.75
35.25 33.25
40. 75138. 75
45.50 39.75

EIGHT INCH DOUBLE SIDED DOUBLE

SCOTCH

t -3 1
1.75
1.75
5.95
39.95
39.00

32.
1.65
1.65
5.25
34.85
35.00

t oo +
1. 45
1.45
4.95
27.70
29.00

1.49
1.29
2.99
1.95
3.49
2.50
4.85
5.25

1.29
1.15
2.85
1.85
3.25
2.25
4.65
4.05

1.15
.99
2.75
1.75
2.99
1.99
4.50
4.85

Eight Inch Single S
SHUGART 801 R
SIEMENS FDD 100·8
TANDON 848E·1 Half Height

DE~

29.15
26.15
28.75
32.25
35.15
;ITV

43 .25 37.50

MRX-J101 37.95
VERBATIM VRB-J4/4001 41.75 3 7.50 32.25
DYSAN
OVS-J740/10 54.65

MEMOREX

ST ATIC MEMORY
21 L02200ns. IK •IAll.ic
2 1L02450 ns. 1Ks1atic
21 12450 n s .2Ksuu ic
2 11 4300n s . 1Kx 4
4044TMS 450ns.4 K x I
5257300ns.4Kx 1
61 16 P4 200n s .2K x 8
6116 P315 0ns.2 K x8

~S!:!~g:1~

0

DYNAMIC MEMORY

4 11 6 150ns. 16K
4116200ns .16K
4 164 150ns. 64K 128 relresh
4 125 6 150ns . 256K
0 !38409 d'}'nam ic controller

vERBATIM

MEMOREX

MAY~I

129 125 119
369 359 349

Eight Inch Double Sided Drives
SHUGART SA851 R
495 485
QUME842"QUMETRACK8" 459 459
TANDON 848E·2 Half Height 459 447
REMEX RFD-4000
219 219
MITSUBISHI M2894·63
447 439
MITSUBISHI M2896·63 'lz Ht. 459 449

475
449
435
209
433
409

L

i::"> i::n

tt/EC RGB1t
COLOR r

TeleVideo

"'1 'I

MONrrOR

The Televideo TPC 11 portable
~
micro is a lull featured com:Ju·
ter with th e advantage ol porta·
bilrt y. The 9 1nC11 aMber ph os· . ,
phor oilers easy rea dabtll fy and
a non-glare surface for easy on
th e ey es scre en display. TPC 1 has an 18M style. •ow
pro file keyboard. detachable for c01n lorwb1e clafa 1ri p u1
w hich lolds up to make a co mp .i~t cany1nq casr rh~
alpha num eri c displci ye c1 char <Jcter set 1n::lur les 96 ASCII
characters. 32 contr .JI co1:es . alonq w1t11 1O programm 
able function keys . T~ 11 s un ,t f()afure , two dotib lc s1dnd 32l
K1by te disk drives. ZBO m1Lroprocc ·;Sl1r anu prc"'11des 6--:K
t user RAM along w1tt1 J2K it sere<ri rn emory "Tt1e slana
ard sollware pac kag1 ~ in1:ludes r elt:wri te ex<1us1ve
word proce ssor. Te lrx alc ~precJdsheer i"e l l~Charl
bu siness gra phics and CPM opera1tng sys:em
which makes the portable co nip.1! 1l}lc w1 1!1 !Ile !.. 1rg
est libra ry ol rn1croc c1 rnputer so r1 ~·,art• availabh'

The NEC J(;.1 4 01 0 15 a 13· med•lJm/h1gh resolullon RGB monil or
suitable for use wllh the Sanyo MBC -550 1555 or the IBM1PC . The
monitor tealures a resolution of 400 d ols by 240 lines. Colors available
are Red . Green . Btue. Yellow . Cyan. Magenta. BIAck and White
These monitors are currently being used 1n apphca11ons l ar more
crr11cal than m icrocomputers.
The NEC monrtor carries the L1t1on-Monroe label and was orig inally
scheduled for use 1n their ·· Othce of the Future· equ1pmen1. A change
1n M omoe s mark.e\lng strategy has made lhese unh s excess mven
lory which were sold to Ciihtomia(),git~ We are altering lhese p rrm e
new· RGB moni\ors at a lrac11on al their original cost Sanyo com ·

\

p a 11b le N E C - 140 1 1S: IB M 1P 1C Compu ter comp a tibl e N EC- 140 11P C

MONITORS

01..ic l2A q1een phos111h•1 15 MHz composol v1oeo

~~~c~2J(j~1 11gs~,·~~nr.i~~~~~r

/,1mf1!kJOOA 12 anioerphos h1-resolu11on
Amdek J10A designed for 18M1PC. amber
Z(m•lh ZVM 122 Ambt:1 Phosphor \2 :0180 co1umn ,;w•ICh
b•,.illl• ZVM\23 green 11111osp11or 12 .10180 i;OOumnsw1lch
NtCJ81 20 1 greenphospnor 18MH.1: compos.1v1deo
NEC JS 1260 commercial grade compos11
Mo101o•a 2J open hame bll - wn.1e composi l .,.,dco
Conrac9 opentramerequ,.eshorzsync IL 1211 supp,y

BMC.12A
BMC 12tN
AMK JOOG
AMK·300A
AMK·310A
Z TH· 122
Z1H·Z123
NEC·J81201
NEC J81260
MOT ·BW23
CON-BW9

7895
11900
12B9S
13895
158 95
9.\95
9.195
t59 00
I 1900
15900
5900

NEC· 1.101 ·X
BMC·9 !91
BMC-9191M
NEC·120J
NEC ·JC 1201
ZTH·Z135
AMK-100
AMK·200
AMK·300
PRN HX 12

25900
23895
37900
69900
33900
.:7500
29900

COLOR

'"'-(;.JC1.l010 1,•

Yf'l'IJ• lf•ll ""''

e•.•c A1.J>•!"'uCollt~ ..~ -- ·t"1"'"'""'1

~i'[ _.,:·t.~r~~~11 ~·m~1aY~
'•I C JCtJO•(OW,. CO"'"oat

l\"1.., 1.)5 l)(i8 6 com:>os•le su11a::i1c 1or IBM PC
.4fTldekColor l !J cornpos 1t 111deo
13 RGB hneso•u11on
Arncek Color II
Amdek Co\or Ill
13 RGB medium re solulnon
P11nce\Dn HX:· l 2 RGB IBM1PC comp<111b\e

/rT'lt<

. ; 19~5

359g5
47895

PRINTERS
MATRIX PRINTERS

S1:1rGcm1r11 - 1QX 120char1sec
S1arGemor11 15X . IOOchar ISCC 15 p<1pcr
Siar Gcmm1 Delli! 10. 160Cna11sec
S1;1rCOe•BOFTlr1chon&1rnctor
rosh1baP1351. 192cna11sec 1e11crquah1y
0~1da1a82Aser.<11t.pa1alle19': paper
Ok111ala92Aparallelm1erlace. l 60cha11sec
Ok1aa1a8JA & parallel 1S paoer
0~<1da\a 8.~A.6 parallel 15 papc1
E.pson RX·BOTO 120Cna11sec
Epson FX80. 10 160char isec with graphlra>
t;psonFX tOO 15 160ctiar 1secv;1lhgraph\1ax
Epson L0 1500 15 corc:.ooncencequahly
EpsonJX80Col01pnnler
An.::iae.. 950 18h1ghsPeed·1,,i11graph1cs
Anadc~ 96208200char1sec pa• 1& serral
P1owro1er8510parallcl9 '1 paper
Prow.,lerll.paralle! 15 paper.graphics
Dalaproducls 0·600·3. band printer 600 LPM
1"1·1'1rOl"• • P300ri.ghspei:,.'C f prinlcr3001inesperm111u1('
Printroni. P600ul1rah19t1specd600l,nesperm.nulc

STR·G IOX
STR ·Gt 5X
STR -010
VST·CBOFT
TOS.13 51
OK1·82A
0Kl·921•
OKl·83•\
0 K1 -8 ·1 A
EPS·RX80
EPS·FXBO
EPS ·FX100
EPS·L01 500
EPS·JX80
ADX·950 18
ADX-96208
PR0·851QP
PR0·2P
DPS·8600
PT X- PJOO
PTX·P600

<!5900
36500

3'J9 00
17gQO
J.19500
32900
J']900
55900
92900
25900
•13900
62900
117900
57900
102900
112900
J5i}00
60900
698500
399500
579500

Refurnofa
Smas'1 NilSel/ouf

DRAfJON

Compallbl e with most Radio Shack Color Computer soft
ware. The world famous Dragon computer is now avail
able in the Uni ted Stales. Manulactured by the Tana Corp.
under license of the British Broadcasting Company. The
Dr agon comes complete with 64K Byte of memory. serial
modem port along with a Centronics printer interface. This
unique microcomputer leatures Motorola's advanc ed
6809E microprocessor and comes standard with Micro
soft Color Basic, data base manager. and acompletew ord
Drocess1ng pack age. The computer outputs color compo
site video along with R F. video that allows the unit to be
used in coniunction with any color television. This is the
Ideal low cost computer to be used with any dial up inf or·
malion system such as the Source. Western Union·s
Easylink or any other time sh are service .
Calil o rn ia Digital has agreed to act as exclusrve agent for
North America in an effort to assist The Tano Corporation
1n reducing their overstock For a limiled time California
Digital can offer the Dragon computer for only St 39.

MODEMS

WORD PROCESSING PRINTERS
NEC77!0 55 C~•<1r1seconc.l. scnal inler1ace
NEC7730 55 ch;1r1scc. par I 1n1e1lacc

NEC.7710
NEC·7730

~~g6~g ~~;;~~~r1~:~a~~~t"~g~~~~~~~:,T

~~~:~~~

Sliver AeedEXP500. 1.1 cha11sec par 1.n1e1tace
S•\Yer Ree<! £.ll.f'550 17 Char1se c pa• 11111er1ace
D1abloli30<>0char1sec se11al
01ablo620. proport1onat soac•ng. ho1z t. vert lab 20 cps
Juk•6 100 !8chat 1Sec SPECJAL
Brother HR TA serial 'nle1lace
Srarm11er FlO sc11a1..i.Ochar1sec
S1arw11rer F1 0 parallel .IOch~r1sec
Comrex. CR2 % burler ~OCll>'~ spacing pad

SRD·EXP500
SRD·EXP550
08L·630
DBL ·620
JUK-6100
B T H·HA1S
PRQ.F10S
PRO·F10P
CAX-CA2P

179500
179500
1:;g9 00
99500

•»OO

........
.,..,,.,
"""'
(j)!l;Q;)

1r1HIO

LIB ·F1 0 0
OUM·102
APX· D1 25G
APX· D175A
WY$·50
WYS·JOO
ZTH·Z29
TVl· 910P
TVl-92 5
TV1·950
TVl -9 70

--

The Sanyo MBC-550 Microcomputer includes 128K byle of mem
ory, a 511•" disk drive along with a parallel printer port. The compu ter
outputs both RGB color and monochrome composite video. Exten
sive software such as Sanyo Basic. Wordstar. Calcstar and Easy
Writer I is included with the MBC-550.
Sanyo 550
Sanyo 550 Plus
Sanyo 550·2
Sanyo 550·2 Plus
Sanyo 555
Sanyo 555·2
Memory Upgrade
Serial Card

759.00
reduced SALE price
829.00
two single sided drives
949.00
one double sided drive
1095.00
two double sided drives
two sgl. drives, bonus soft. 1095.00
two dbl. drives, bonus soft. 1249. 00
99.00
256K total memory
85.00
modem interface

Advanced Logic Systems

CP/M 3.0 CARD
Includes Digital Research C/PM Plus

1

119

111)"'

''""

TERMINALS
F1eeoom 100.splnsc:reen. de• al chablekeyboard
Oume 102 green phosph or terminal
Ampex. Dlalogue 125 greensc reen.
Ampex. 0 1a1ouge 17 5 amber st1 een. 1wo page. tune. keys
Wyse50.1<f "greeophosphor
Wyse 300, Etgh1color display. splil screen
Zenllri 29 lcrminal, VT52 compatible. det atch.blc ke yboard
Telev•deo9 10Plus.blockmode
Tel ev1deo925. dela1chabl ekeyboard .22 1unc11onkeys
Te!eV1doo 950.graph1cchar ..sp i11 screen. 22 1unc.
Teiev'3co970, 1<1 green, 132column. European

119

1

1 1(,~QO

--
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We have just purcti ased from Digita l Research ov(
eight hundred ol the Advan c ed Logic Systems CP 1 ~."
3.0 ca rds. T his unique product offers performance
upfo 300° 0t faster than existing Apple CP 1M cards
Featuring a 6 MHz. Z80B micro -processor. 64Ki Byte
of on board memory. w ith CP / M 3.0 along with GSX 80
Qfaph1cs and CBa si c. Th e ALS card supports larger programs with enhancei:J
CP 1M editing feat ures.
Manufacturers suggesled price on the CP1M board is 5399 . while supp!1es
last Califor m~ D1g1tal is offe11ng this car d at only St 79. ALS-Z8 0

10, 15, 22 and 30 MG Hard Disk
Subsystems
Plug in controller and have instant Mass Storage!
• 3 times laster than XT

• Fully PC or XT compallble
• Boot from hard disk
Note ~ All hard disk add-on drives above 10 MG
require additional power.

Size
10 MB
15MB
22 MB
33 MB

External

Internal

$889
$1089
$ 1529
$ 1889

$78 9
$989
$ 1349
$168 9

STANLEY STREAMER

Daisywriter 2000 -48K Buller. 20 to
40 CPS Llr Oual. .•... .•...•• . •. ... $999
Diabl o 620 API (25CPS) ...... . .• .. .... $74 9
Diablo 630 API (40CPS) . .. . . . . . . . . . . . $ 1549
Diablo 630 ECS/IBM or API . . •• .•• •• .. $ 1649
Epson FX-80 (160 CPS - 10" 
Graphlrax/ Tractor) .. . . ••. . ..•.••..• $399
Ep son FX-1 00 (160 CPS - 15"' 
Graphtrax/ Traclor) . . ... . . . . .. ...•.. $649
Juki 61 00 (18 CPS - Oiablo Compalible
Daisywheel) •.•.... . . . . . . . . • . . . . . $419
Juki 6300 (40 CPS - 16" - 3K Buller
Upgrade to 15K) . ..... . ..... . .••... $799
Okidata 82a (120CPS -10") . . . • . . . . . . . . . $31 9
Okidata 83a (120CPS - 15") ....• •• •• • .. $56 9
Okida ta 92a (160CPS - 10") .... . ••• • ... $399
Okidata 93a (160CPS - 15") ... . ..••.... $649
Oki data 84p (200CPS - 15") •.. . .•...... $729
Okidata 84S (200CPS - 15") .....• • •.... $849
Okida ta 2350P .. .. . . . . . . . . . .. ..... $1 895
Oki data 24 10P . . ...... .. ..... . . ... $ 1895
Panasoni c 109 1 (120 CPS - Logic

MBC 555-2 - 128K RAM (Expands to 256K)
2 ea. OS/DO 1/2 HGT Drive. Par port.
Speaker and joystick port, Displa y.
Keyboard & Fo llowing Software:
Wordst~r

Mail merge

Easywn ter
Spells ta r
Calcstar
Jnfostar
MS-DOS2 .11 . . . . . . . . . . . . . . . .... $ 1,1 49
SAN YO DRIVE UPGRADE
Double Your Storage by Adding
2 ea Teac FD55B with soltware
lor only . . . . . • . . • • . • • . . . . . . . . . . . . $339
Sanyo Serial Port . •.. . . . . . . . . . . . ... . . $65
128K Mem or y Expansion lor Sanyo .. . ... . . $69
RGB Cabl e . . . . . ••. . .. • .... . . . .. . $ 19.95
Copylink Software (US Digital
l or Modem) . . . . . . . • . . . . ... . . . . . . . . $89

QT PRODUCTS

Seeking Head - Runs Faster than

• 10 MG Streamer Tape back-up
•Backs up 10 MG in 8 minutes
• Uses inexpensive tape cartridges
Internal Stream 1 /2 HGT. . . . . . . . . . . . . . . $899
External Stream (w/Power Supply

and case) (1 /2 HGT) . . . . . . . . . . . . . ... $999
10.38 MG Tape Cartridge .... . ..... . ... . $29

8" CABINETS
Ill DTL-00 2 Holds 2 ea.
B" Thinline W/P .S. . . . . . . . . . . . • .. . .. $169

Ill FDE-002 2 ea B" Sid Size
Horizontally w/P.S. . • . . . . . . . . . . . . . . $189
OTC DDC 88V 28 Holds 2 ea. B" Std
$289
Size/Vert. w/P.S. . . . . . . . . . • . . . . .

FX -80-Par Port - Double Strike
Swilch - with Trac tor . . . . . . . . .
Star Gemini 10X I 120CPS - 1O") . . .
Star Gemini 15X . . . . . . . . . . . . . .
Star Gemini Power type ( 1B CPS Ser
or Par) . . . . . . . . . . . . . . . • . • •
To shiba P-1 35 1
(192CPS/120CPS Llr) . . . . . . . . .

QT 8" MAINFRAME

.
$299
.
$268
. . . . . . $39 9
. • . • . . $399
. .. . . $1299

•Provision forany2-8" drives (hard or floppy)
Desk T op Ve rsion

Daisywriter 2000 B1-01 Trac tor
Diablo 620 Tractor .. . . . • . . . . . ... . .. .
Diablo 63 0 Tractor ... . . . . . . . . . . . . . . .
Ju k i 6 100 Tractor . ... ....• . • .•• . .... S13S
Ju k i 6100 Serial Interlace ...... . • . .... . . $6 5
Okidata 82 / 92 Tractor . .. . ..... . . . ....• $60
Oki data Serial Interlace w/2K
Buller(92&93) .. . . . .. . . . . . . . . . . . . $ 129
Okidata Okigr aph I ....•••.... . .. . . . .. $55
Ok idat a Okigraph II . . ...•.. • ..... • .. . . $60

OTC - MF + 006 (6 Slot MB) . . . . . . . . . . . . . $575
OTC-MF + DOB (8 Slot MB) ... . .. . .. . •.. $625
OTC-MF, 0012 (12 Slot MB) .. ... .. . .. . $675
All mainframes have EMI filter, 2 AC oullets. 15 ea.
0825. 2ea. 50 pin , 2 ea. 34 pin, 1 ea . Centronic cutouts.

power supply for B" MF (-5V1A/•5V5A/+BV14A/
+16V3A/ •24V5AJ

Star Ge mini 1OX or 1SX Seria l Board

w/4K Buller .. . ... .• . . . . . . . •.•. ..
Toshiba 1351 Tractor Feed .•. •....... . .

51/4' CABINETS
*Note - All P.C. Products Units Available
w/ Extender Connector for $15 ea

•Provisions for any 2-51/4" drives•15 ea DB 25 cutout
•2 ea 50 pin•2 ea 34 pin•1 ea Centronic•EMI filter

Allows you to switch from letter quality

Ill HD 5-001 w I P.S. gol 2 Thin line Hard Disk .. $1 89
Ill HD 5-00 2 w/P.S. for 2 Full Size Hard Disk

to Doi Matrix by fl ip of switch
SCN-2/Two Position Centronics Par
to Centronics Par . . . . . . . . . . . . . . . . . . . $99
SCN-4/Four Position Cen Par

or Tape Back-up . .. .. . . • . . . . . • . . . . $209
JMR DDC5H w/P.S. Hanz. for 1 ea.
Sid. Size .. .. . . . ..... •.• ... • . . . . .. $55
P.C. DDC5V P.S. Verl. for 1 ea.
Std. Size ... •. .....•. • ... •..• . .• .. $55
P.C. DDC55V w/P.S. Verl. for 2 ea.
Std. Size ....•. . ... . .......• ... ... $85

to Gen Par . . . . . . . . . . . . . . . . . . . . • . S 139
SRS-2/Two Position Serial to Serial . ... . ... $89
SR S-4/ Four Positio n Serial to Serial . . . ... $1 29

SLIMLINE 5%" CABINET

IBM 0 Par Cable ••••••• • •• - - . - •••...• $22
Centronic:.s to Ce.tn1on.1cs •. • ••...••••... S24

JMR DDC 55H 1 /2 w/P.S. Horiz. for 2 ea.
1 /2 HGT .... . . . .... .. . . ...• . . .. .• $75
P.C. DDC55V 1 /2 w/P.S. Vert. lor 2 ea.
Drives . . . . . . . . . . . . . . . . . . . . . .... . S7 5

RS232 Sen01 (SpecllyJ . . . . . . . •..••••.. • $16
Columbia 10 Par ••••.••..•••••.• • •. .. S2B
IBM Add· on Dnve IDC37 COM) .. .•..•.••. $J4
Disk 011ve Cable S" a< 8 " •.. _ . . . . . . . .... S26
Y· Sp1ttte• Cable • . . • . . • • • • • • • • . • • • • S7.95

CDC
CDC 9409 OS/DO 360K
CDC 9409T Quad 720K

199
239

190
199

180
190

100

95

90

MPI
B-52 DS/00 360K

4 19

390

380

419
169

390
159

380
140

169

165

160

449

440

430

QUME
142 OS/DO 360K 5··
1/2 HGT
842 or DT -8 OS/DO
1.2 MG B" Full Size

•

SA 400 SS/ DO 160K
5" Full Size
SA455L OS I DD 360K
5" 1/2 HGT
SA801R SS/DO 600K
B" Full Size

T M1 00-1A SS/DO 160K
5" Full Size
TM100-2A OS/DO 360K
5·· Full Size
TM-101-4 Quad 720K
5" Full Size

179

169

160

155

145

140

349

330

320

150

140

130

155

145

140

280

270

260

135

129

119

169

159

149

•iEEE-696 -No

unmmarion reqwed
w/card

bare car d

Slo ts
4
6
B
12
1B
22

Bare Bd
A •T
cage
cage
$20
51 .75
$20
74 .75
$25
60.95
$22
86.25
$31
$30
85. 10
120.75
$35
119. 60
$41
166.75
$50
178. 25
235 .75
$50
$65
218.50
$75
All ca rd cages wilt accommodate a 4" fan
Add $20.00 IOr 1 Ian - Add $30.00 lor 2 IM~

S -10D• Time in hrs. min, sec.•AM/PM or Military
Format• Date in Mo.. Day. Yr., Day of Week & Leap
Year recognition•4 hard interrups (1024 Hz. 1 Hz 1
min,1 hr) • On board battery (will last 14 mos. w/no
power on)

QTC-CCS-BB (S-100) . . . . . . . . . . . . . .... $45
OTC-CCS-A (A+ T) for S-100 . . . . .. .. ... . $ 105

TEAC
FD55B OS/DO 360K
1/2 H
FD55F Quad 720K
112 H

Desk Top Version

OTC-MF • 12 . . . . . . . . . . . . . . . . . . . . . . $499
OTC-MF + 1B .. . ....•• • ...• •• •.... . $525
OTC-MF + 22 . . . . . . . . . . . . . . . . . . . ... $550

CARD CAGES/ MOTHERBOARDS

TANDON

MITSUBISHI
M-28 94-6 3 B" Stds
123/0S/OO/ 1.2 MG
M-2894 -6 3 B" Thinline/OS/DD/ 1.2 MG
M- 485 3 1/2 HGT

CABLES

(fused)•2 AC outlels•Avbl with 6-8-12-18 or 22 slot
MB•Power supply (• BV16A· 16V3A)

QT/COMPUTIME BOARD SET
Best Bare Board Set Available
OTC-SBC 214 CPU (SBC 880)
OTC- EXP + Ill 256K (CT256) Memory bd./
Expandable to 1 MG
QTC-FDC 518 Floppy disk controller
Bare Board Set . . . . . . . . . . . . . . . . . . $165
1) Includes manuals & assembly instructions
2) Parts ava ila ble 3) Monit or & Bl OS available

TOLL FREE 1-800-545-2633

·\fr

-i f

~~

.

IBM HOLIDAY
GIFTStrom
GSL COMPUTER
~ii. TOLL FREE 1-800-545-2633

·111

*. ai&
~

All prices for MC, VISA, AMEX or Pre-pay customers only. Call for P.O. Prices.

Terms:
We accept MC, Visa. American Express (3% handling charge), Wire transfer, and Purchase Orders from qualified firms. All returns
without RMA are subject to 20% restocking charge. Utah residents pay 5.75% sales tax. Call for freight charges. Prices subject to
change and are in U.S. Currency only. MINIMUM ORDER s15.00
UPS Red Label
1 day deliery
0
IBM HARD DISK SYSTEMS
UPS Blue Label 3 day delivery
\'~
UPS Surface
Min. 3 to 10 day delivery ~
IBM XT 128K RAM. 10 MB
Hard Disk, & Keybd . . . . . . . . . . . . . . . S349S
PC-10 256K RAM, lOMG H.D.. 1 ea
360K FD and Keybd . . . . . . . . . . . . . . . S2499
PC-10/2 256K RAM. lOMG HD, 2 ea 112 Hgt
360K FD and Keybd . . . . . . . . . . . . . . . S2699
PC-10/2M 256K RAM, 10 MG HD. 2 ea 360K FD.
Amdek 310a, IBM Monocard, Keybd . . . . S299S

IBM SYSTEMS
IBM PC-0 No Drive Syslem
with 64K & KYBD . . . • . . . . .•.. . ...•
IBM PC-1 Includes 64K RAM.
1ea360K FD . . . . . . . . . . . . . . . . . . .
IBM PC-2 64K RAM. 2 ea 360K FD . . . . . . .
IBM PC-22 256K RAM, 2 ea 360K FD .. ..•
IBM PC-3 256K RAM. 2ea 360K FD.
IBM Mono Display. IBM Mono Card .. ...
IBM PC-33 256K RAM. 2 ea 360K FD.
Color Bd. Monitor . . . . . . • . . . . . . • . . .
IBM PC-4 256K RAM, 2ea 360K FD,
STB Graphics' Princeton HX-12 .. . . • •

S1099

IBM-AT SYSTEMS

S1329
S1499
S1699

3 TIMES SPEED OF XT
IBM-AT (Base Model) includes 256K RAM.
1.2 MB F.D.. Clk/Cal. 8 Slots.
Keylock . ... . .. .. ..... . . . . . . . . . S3900
IBM -AT (Enhanced) incl udes 512K RAM,
1.2 MB FD. 20 MB Fixed Drive.
Ser/Par Port, 8 Slots. Keylock . . . . . . . . SS700

S1999
S1899
S2429

FLOPPY CONTROLLERS
FDC(5" Only) . . . . . . . • . . . . . . • . . . • . . • S140
FDC-P(5" w/Par Porl) . . . . . . . . . • . . . . . . S190
FDC·S (5" w/Serial Port) . . . . . . . .. .•... S210
Sandstar FDC(5" & 8" w/ability
to add loll owing modules) . . . ... . .• . . . S200
Modules  Parallel Mod . . . . . . . . . . . • . . . . SSS
Serial Port Mod ... . . . . . . . • . . . • , .... S7S
Clock-Cal Mod . .. ....•. • . . . . ••.... S6S
Game Mod . . . . . . . . . • . . . . . •.. . . .. • S4S
Hard Disk Module
..• . .. .•. . S299

-

OUR BEST.BUY

MODEMS

IBM UP-GRADE KIT

Anchor Mark XII - Ex terna l-Direct Connect 

Hayes Commands Includes Serial Cable ·
Auto Answer & Dial ... •.. . . ... . ....
Hayes 300 - External-Direct Connecl . . . . . .
Hayes 1200 - External-Direct Connect . . ...
Hayes 1200B - Internal lor IBM
with Soltware . . . . . . . . . . . . . . . . . . . .

INCLUDES 9 EA. 4164-200NS
FOR EXPANSION ON ALL PRODUCTS
WITH PARITY

$34.00

PER SET

PCjr-1 Enhanced Model ..... ... .... ... S799
Includes 128K RAM (expands to 512K) 1 ea 360K
Floppy. 2 ea Cart. Slols. New Kybd
PCjr-2 Entry Model . .. .... .. ..... . ... S499
Includes 64K RAM (expands to 512K) 2 ea Cart.
Slots. New Kybd
PCjr-3 All features of
"Enhanced Model" Plus . . . . . . . . . . . . . . S1239
IBM Color Moni t or
Processor and DOS 2 .1
PCjr-4 All features of
"Enhanced Model" Plus •..... . .... ... S1499
IBM Color Mon1to' and lnlernal Modem Free
Carrying Case an<I Sortware

Printer Adapter

P.C. WARE

"Ouadboard 384'" w/64K (Expands to 384K)
has Par. Serial, Clk, RAM Disk.
Spooler. Game Port . . . • . . . . . . . . . . . . S299
"Quadboard 384" w/384K and all
above features . . . . . . . . • • . . . . . . . . . . S479

MONITORS

Disk Drive

TV Connector
Carrying Case

Game Control Adapter
Joystick
Hands on Basic
Basic Cartridge
Internal Modem

Mouse
Additional Memory

IBM Color Display . . . . . . . . .• • . . . . . . . . SS49
IBM Monochrome Monitor . . . . . . . . . . . . . $249

AMDEK 300A . . . . . . . . . . . . . . • , .. ....
AMDEK 310A (for IBM) . . . . . . . . . . , •....
AMDEK600 RGB Hi-Res ......• , . . . . . .
AMDEK 700 RGB Ultra .
Hi-Res . . . . . . . . . . . . .... . .••. ....
Princeton HX-12 Hi-Res .. .••..•• . .. . _. .

Compact Printer (Thermal)
Hall Height 360K
Serial Adapter Cable
Color Display Cable
Keyboard Cord

QUADRAM

Auto Answer and Dial . . . . . . . . . . . . . . . S339
Quadmodem 1000 - External - Direct Connect 

1200 Baud - with Soltware . . . . . . . . . . . . S329
Quadmodem 1100 - Internal - 1200 Baud 
with Soltware . . . . . . . . . . . . . . . . . . . . S289

VIDEO CARDS

Mono Cards
IBM Monochrome Card ... .... • .... . .. S229
Hercules Graphics Card . . . . . • . .. .... . . S349

Color Cards
Paradise Mono & RGB w/Par Port ... ... .. S319
640X200 B&W 320X200 (4 Color)

Color Display

"2S6K RAM" w/O RAM . . . . . . . . . . . . . . . S119
"2S6K RAM" w/64K RAM . . . . . . . . • . . .. S1S9

S399

Pro-Modem 1200 - External-Direct Connect
w/Clock - Hayes Commands 

Free Software in cludes Basic Cartridge. Word

6 Pak • w/64K (Expands to 384K) has Par.
Serial. Clk. RAM Disk. Spooler •..... .. . S289
6 Pak 1 w/384K Plus all
above features . . . . . . . . . . . . . . . . . . . . $469

S239
S199
S499

list

our price

$429
$99
$175

S36S
S87
S160

$480
$25
$20
$20
$30
$60
$45
$40
$17.50
$75
$199
$195
$295

S399
S23
S18
S18
S28
SSS
S41
S36
S16
S70
S17S
S17S
S2SO

PC POWER SUPPLIES

S149
S169
S499

HDPC-X Pwr - External Power Supply (130w)
fcir Hard Disk Add-ons w/lan . . . . . . . .. . S169
HDPC-1 Pwr - Inte rnal Power Supply
(130w to Replace 63w) .• .. ... .....•. S189

$S9S
S489

NOTE! ··All hard disks above 1OM B
r~qulre 130w power s ~pplr '"

Flicker Free - Mono to Color Switch

Ouadcolor 1 - Composite and RGB .. ..... S209
Quadcolor 2 - Piggyback Upgrade
lor Ouadbd 1 . . • • . . . . . . . . . . .. . . . .. S209
STB Graphics Plus - Composite. Mono
50% Faster Scroll, Lite Pen lntlce.
Flicker Free, Par Port

Runs all Software . . . . . . . . . . . . .

S349

T ecmar Graphics master - 128K

Display RAM . . . . . . . . . . . . . . .
SS49
On Low Scan (640X400V) ( 16 color)
(720X480V) (4 Color)
Everex - "The Graphics Edge" . . . . . . . . . . S399
(80X25 or 132X44) Runs Mono and Color
Simultaneously - (640X200V) 16 Color Par Port

IBM MISCELLANEOUS
PRODUCTS
IBM Memory Upgrade Kit (64K) . . . . . . . .... S34
P.C. Ware Serial Board ... .. ...•. • ... . . S79
P.C. Ware Par Board . . . . . . . . . . • • . . . . . . S7S
P.C. Ware Clock/Calendar • . . . • . . . • . . . . . S59
Malh Co-Processor - 8087 .. . .. .. . • ... . S1S9
IBM DOS 2.1 . .. . ... .. . . .. ... •. ..... SS7
IBM DOS 3.0 . .. . . .. . .... ·. . . . . . . . . . . S60
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IDEAL FOR MEGA-BOARD™ XT OR ANY IBM-PC PC-XT
COMPATIBLE BOARDS
OEM AND DEALER
QUANTITY DISCOUNTS AVAILABLE

EASY ACCESS!!

EXCLUSIVE
FLIP-TOP-CASE™

FLIP-TOP-CASE'~

OPENS FOR EASY
ACCESS TO INSIDE!!

Overcomes Problems
With PC Case

Bus Expansion Slot
Allows External
Access To PC Bus

; - - -.---- - - - - ,=

--f

Blank Label Inset
For Your Company Or
University Name Here

Mounts Standard
Half or Full Height
Floppy Disk
or Hard Disk Drives

ONLY

I

!R ugged Heavy Gauge Steel Construction
---------=====~~~~~~~~;;:..._------------4.

s9995
COMPLETE

JADVANCED KEYBOARD!

FEATURES: • Horizontal Return Key
• Caps Lock and
Num. Lock Indicators
Full PC Compatibility
• Enter Key for Numeric Keypad

ONLY

s14995
Fully Assembled and Tested with One Year
Limited Warranty

*IBM and IBM PC are trademarks of International Business Machines
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• FULL IBM PC-XT* COMPATIBILITY!
• FULL MEGA-BYTE RAM CAPACITY
ON MOTHERBOARD!

THOUSANDS
SOLD
WORLD WIDE!

DEALERS AND OEM MANUFACTURERS
QUANTITY DISCOUNTS AVAILABLE
Eight Compatible
1/ 0 Interface
Connectors

Power Connector
t-----i(Full IBM" pinout
compatible)

(Full PC compatible)
(compatible with all
IBM-PC " plug-in cards)

8087 Numeric
Processor

Special J1
Interface

(Same as PC)

(Allows horizontal mount·
ing or compatible expan
sion cards lor easy bus
expansion and custom
conliguring) (Board has
62 pin gold plated ciimpal
lble connector)

Peripheral
!!:JOL...----!Support Circuits
(Same as PC )

Configuration
Switches
(Same as PC)

Extended ROM
Capability

Speaker/Audio
Port

(Runs all compatible PC
ROMS) (Jumper program

(Same as PC)

mable to accommodate an
popular SK. 16K, 32K and
64K ROM cllips and NEW
EE ROMS! VPP power pin
available for EP ROM
buming!) (Ex lernal
VPP voltage required)

Full Mega-Byte Ram Capacity!
On board!
(With parily)
o 256K Bytes using 64K chips
o 1 Mega Byles using 256K chips

0

Wire Wrap Area

---y

$9995
Evaluation
Board Kit

To lacnilate special custom
appllcationsl

Mega-Board"" Evaluation Board Kit!
4 ' - - - - -  (B lank board wil h full assembly
Instructions and pans list.)
Includes highest quality PC board
with gold plating, silk screen,
solder mask

Board Size

10.5 inch

x 13.5 inch

MEGA-BOARD~ -

XT
BARE BOARD KIT . .. _. . . _ - . . . $ 99.95
ASSEMBLED AND TESTED
SOCKET KIT . . ............. $199.95
(LESS !C'S) (FULLY SOCKETED)
0 ASSEMBLED AND TESTED 
COMPLETE . . . .
. ..... $499.95
(INCLUDES USERS MANUAL
AND MEGA-BIOS ROM)
USERS MANUAL WITH THEORY OF
OPERATION, SCHEMATICS, BLOCK
DIAGRAM, APPLICATION
NOTES . . . . . . . . . .
. ... $ 19.95
MEGA-BIOS" ROM (2764) FULLY XT
COMPATIBLE, MS-DOS,
PC DOS . . . . . . . . . . . . . . . ... . . S 29.95
HARD TO GET PARTS . . . . . . . . . . . . CALL

B

0
0
0

FREE! Displaytel'M
Exclusive.
Our Commitment to
Microcomputer
Education!

FREE

Intel 8088
Data Book with each
Mega-Board"' Order!

*IBM and IBM PC are trademarks of International Business Machines
Circle 127 on inquiry card.
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Logic

MODEM& A/D + D/A

Simulation
System
4 stale unit de la y
(1,0,unknown,hi-z)
Input:

CSOFTWARE
DEVELOPMENT
PCDOS/MSDOS

FOR IBM PC

ASC II files or keyboard entry

Use r defined macros
Circu it description
Named nodes

MODEM CARD:
Bell 103 and/or 212A Compatible .
AD/DA CARD:
12 Bit, A/D 30.11 sec,16 Channel.
Dealer and/or Customer Design

Signal sources, pa lterns

are Welcomed

Full editing
T im in g diagram (sc reen /printer)
Loadi ng report (fanout)
Circuit li stings
For MS-DOS, CPI M
Price $175
Output:

Tatum Labs
P.O. Box 698
Sandy Hook, CT 06482
(203) 426-2184
Circle 364 on inquiry card.

MULTI-CHANNEL current
carrier transceiver 2-WAY
COMMUNICATION with any
BSR type device

~ CCMPCWER
~

TECHNOLOGY CORP.

Made in Taiwan, but not Copied.
P.O. Box 58144, TPE, TWN 100 R.O.C.
Ti x: 20370 COM POWER
Tel: (886) (2) 32 1·3060
Fax (886) (2) 752-5040

Circle 70 on inquiry card.

• FULL C COMPILER PER K&R
• lnline BOB7 or Assembler
Floating Prnnt
•Full 1 MB Addr-essing for
Code or Data
• Tra-iscendental Functions

e MSDOS 1 .1/2.0 LIBRARY SUPPORT
• Prugram Chaining using Exec
• Envirunment Available to Main
• c-window™ C SOURCE CODE
DEBUGGER
• Variable Display & Alteration
Using C Expr-ession

e FAST BOBB/BOB6 ASSEMBLER
Combined Package  $199
Call or write:
c-systems
Fullerton, CA 92634
P.O Box 3253 714-637-5362
TM c-systsms

Circle 49 on inquiry card.

Maxell Floppy Disks
The Mini-Disks
with maximum quality

INTRODUCING

THE CYPHER"'
A COMPLETE 68000 & i

80
SINGLE BOARD COMPUTER SYSTEM
WITH ULT RA-HIGH-RES GRAPHICS!!

• Switch selectable for 8 channels transmit
& 3 channels receive OR 3 channels
transmit & 8 channels receive + 1 channel
for on/off cmd.
•Switch selectable for any of the 16 BSR
'house codes' Athru P.
•To transmit a BSR signal, take the
assigned TIL input port high momentarily.
•Upon receiving a BSR 'on' signal, the TIL
output port goes high and stays high until
reset by BSR 'off' signal.
•An interrupt driven Z-8 micro, complete
with power supply (requires 24 vac ct
(<i 200 ma) on a 4.5" card with 44 pin
connector, $187.00.
•Optional RS-232 interface capable of send
ing and receiving a\1256 channels, $49.00.
HYDRUS CORPORATION ~/ dept s
(214) 350-8766
w
.
6218 Cedar Springs Rd

Dallas, Texas 75235

Circle 183 on inquiry card.

Subscription Problems?
If you hove a problem with
your BYTE subscription,
write us with the details.
We 'll do our best lo set ii
right. But we must hove the
name, address, and zip of
the subscription (new and
old address, if it's a change
of address). If the problem
involves a payment, be sure
lo include copies of the
credit cord statement, or
front and bock of concelled
checks. Include a "business
hours" phone number
BYTE
Subscriber Service
P 0 . Box 328
Ha ncock, NH 03458

Circle 300 on inquiry card.

CONVERSE ~dJ~ COMPUTER
AT LAS Tl A FULL IMPLEMENTATION of !he original ELIZA program is
now available lo run on your microcompu1er!

Created al Ml T in 1966. ELIZ A has become the world's most celebrated
artihcial m!elhgence demons!ra!ion program ELIZA is a non-directive
psycho1herap1st who analyzes each statement as you type ii in and I hen
responds with her own comment or Queshon-and her remarks a1e
often amazingly appropriate,

Designed !o run on a large mainframe, ELIZA has never betore been
available lo personal computer users e~cept in greatly stripped down
versions lack;ng lhesoph1shcallonwh1ch made th e original program so
fasc inating
Now. our new microcomputer version possessl!"lg the FULL power and
range of expression of !he original isbemg ollered at The mtroduclory
price or only S25 And ii you wan t to find out how she docs ii (or teach
her lo do morel, we will include lhe comple te SOURCE PROGRAM for
only S20add11Lonal
Order your copy or ELIZA loday and you 11 never agam wonder how to
respond when you hear someone say. ""Okay. ters see what this com·
puler olyourscanacluallydo'
ELIZA I S AVAILABLE IN THE FOLLOWING FORMATS:

1 Si: inch disk for l he 48K Apple ll. II Plus . lie or lie
S25 for Protected Version-S45 !or Applesoft Source Version
2 Sl: mch disk for the 64K IBM Personal Computer
S2 5 101 Protected Version-S45 tor IBM Disk BASIC Source Version
3 SY. inch disk or tape cassette for lheCommodore64 (specify whichl
S25 for Protecled Version-S45 lor C·64 BASIC Source Ve1sion

C:HLC:ULHTOR
4 FUNCTION 11 /MEMOR'r'
1

$39

REGISTER TAPE
PR INT FUNCTIONS

IIlDEXER

C:HLEilDHR

~~ ~~~K $59 'i~~y~EEGl~T

BY MONTH
TO 9ELIEVE
EXPENSES AND NOTES

4 Slandard 8 inch single density disk !or all CP/M based compulers
S25 tor ELIZACOM-S45 with Microsoft BASIC·80 Source

Please add S2 00 shipping and handling to all orders
!California residents plea se add 6% sales tax)

ARTIFICIAL INTELLIGENCE RESEARCH GROUP

:me

$39

PR INT FUNCTIONS $ fi SORTS
9 NAME
NOTEBOOKS
ROLODEX CARDS
ADDRESS
MAILING LABELS CATEGORY

S SY. mch disk lor mosl CP/M based compu lers !specify compulerl
S25 tor ELIZA.COM - S4 5 wi th Microsof t BASIC·SO Source

921 North la Jolla Avenue. Dept . B

!213~~~:~~~~s.1~~3~:~2214
MC, VISA and checks accepted

Circle 419 on inquiry card.
#

Circle 2 73 on inquiry card. ·

Circle 268 on inquiry card.

IT

NEW! EPSON LQ-1500
200 CPS &
\etter qua\ity!

NEW! EPSON PRINTER
JX-80 COLOR
67 CPS

.
d 200 CP S dralt mod e.
2 4 p m hea .
letter quality mode
SAVE 200.00
L0-1500
LIST

89
TRACTOR
- - - 499
SHEET FEEDER 

NEW! 420 CPS PRINTER
From EPSON/COMREX

JADE

54.95
439.95

d

wh i te p ri nt ing
160 CP S blac k ~n Plu s seven colo r
(i de nti ca l l o FX-8 l. th popular so ttw are
printin g compat1b1 esw1 phony Fu ll colo r
LOT US ym
.
t c st
such as
4 d" fl erent type a e .
gra ph ics-PIU S 14
I
799 599.95
NEW! EPSON JX-80 

N ew Com w ri ter 420 pri nts a t 420 CPS
d raf t mode. 100 CPS cor respondence
mode. parallel and seria l por ts. ve ry
q uiet. tr ac tor and fric ti on feed
List 2495.00
SALE 1995.00
. . . .- . ,•

••••••••••••••

EPSON
Ca II us for our best price!
EPSON RX-BO 100 C PS w/ trac tor. gr aph ics
CALL FOR BEST PRICE
EPSON RX-BOFT 80 CPS w/ FR EE grap hi cs
Fnct1on & tractor feed _ _ _ SAVE 150.00
EPSON FX-BO 160 CPS w/FREE grap hi cs
Friel/On & tractor f eed
SAVE 150.00
EPSON FX -100 160 CPS 15 in c h p la tt en
Fnclion & tractor feed
SAVE 150.00

11.pple Ile or Macintosh Universal serial interlace
4K bufl er . x-on . x-off
119.95

OKIDATA
Prices slashed!
160 CPS, Correspondence OualilYLtST

OKI 92 parallel
OKI 93 parallel FREE trac tor_
2K serial board
IBM PC ROMS tor 92
IBM PC ROMS for 93
Extra 92/93 ribbons
B2/92 tractor

JADE

S99 3B9.95•
99S 599,95•
99.95
120
49.95
S9
59.95
69
4.95
19
54 .95
89

120 CPS & 200 CPS OKIDATAS
OKI B2 120 CPS
499
OKI B3 12 0 CPS
77 S
OKI B4 parallel 200 CPS _
13 9S
OKI B4 serial 200 CPS _ _ 149S
2K serial board
1 SO
IBM PC ROMS tor B2/B3 _ _ _ 49
IBM PC ROMS tor B4
99

269S
277S

1B99.95
1999.95

• FREE Plug-n-Play option with
purchase of 92, 93, or 84

A·B PRINTER SWITCH
A ll ows your com puter t o r un e ither o f two
printers . Standard parall el swit c h box
LIST
JADE
Printer Switch
14 9
B9.95
Extra Cable
40
29.95

We have showrooms inLos Angeles, Woodland Hills,
Santa Ana, San Diego,
Sunnyvale, and Dallas
(Prices will b e slightly higher in our retail stores
But we 're still the best deal in town!

LIST
JADE
Diablo 630 40 CPS
2340 1699.95
219.95
Tractor tor 630
2SO
Starwriter F-10 40 CPS _ _ 189S
999.95
Starwr iter F-10 SS CPS _ _ 199S 1299.95
219.95
Tractor tor F-10
2SO
399.95
Comrex CR -II SK par allel _ _ 599
Comrex CR-II SK serial _ _ 644
499.95
Tractor tor CR-II
120
99.95
179.95
Keyboard tor CR-11
199
Sheet feeder tor CR-II
_ _
2S9
199.95
Silver Reed 500 14 CPS _ _ S99
499.95
124.95
Tractor tor 500
14 9
Silver Reed 550 18 CPS _ _ 699
599.95
129.95
Tractor tor 500
159
1295
Silver Reed 770
999.95
139.95
Tractor tor 770
1S9
Juki6100 18 CPS
S99
449.95
124.95
Tractor tor 6100
149
NEC 3550 33 C PS
22SO 1699.95
229.95
Tractor tor 3550
26S

SUPER DISKETTE SPECIAL
Ul t ra- high q ualit y di skett es from a pre mi um
U .S. manufa c turer. certif ied to be error
free for one yea r' SS/ DD
JA DE
Box ot 10 w/FREE! case _ _ _ 34
16.95

MICROFAZER BUFFERS
Quad ram
Exp andable to 64K (parallel model expands to
512K)
Parallel in / Parallel out

BK
32K
12BK

LIST
169
225
44S

139.95
164.95
269.95

199
260

169.95
199.95

199
260

169.95
199.95

199
260

169.95
199.95

JADE

Serial in / Parallel out

299.95
569.95.
199_95•
949.95
11_9.95
39.95
B9.95

350 CPS , Near Letter Quality,
High- Resoluti on Graphics

OKI 2350 parallel
OKI 2350 serial

LETTER QUALITY
PRINTERS ON SALE!

TOSHIBA P1351
High speed & letter quality!

BK
32K
Parallel in / Serial out

High quality 24 pin hea d. 192 CPS draft mode.
96 CPS letter qua lity
LIST
JADE
P1351
18 9S 1299.95
TRACTOR
19S
174.95
SHEET FEEDER
l09S
B99.95

BK
32K

PRINTER ACCESSORIES

MICROBUFFER
Practical Peripherals

LIST JADE
IBM PC style cable _ _ _ _ _ S4
28.95
40
2B .95
' STANDARD parallel cable 49.95
APPLE Card & Cable _ _ _ _ 109
TRS-BO MDL-3 cable _ _ _ _ 109
49.95
COLUMBIA MPC cable _ _ _ SO
39.95
RS-232 serial cable _ _ _ _ _ 30
24.95
PRINTER stands
AS LOW AS 19.95
RIBBONS
AS LOW AS 4.99
39
APPLE llC cable
27 .95

STAR MICRONICS
Lowest prices!
GEMINI 10X - - - - - - - - 

269.95

Call for prices on Gemini 15X, Delta 10 &
15, Radix 10 & 1S, Power Type LO

Serial in / Serial out

BK
32K

Stand alone Microbuflers
Parallel, 32K
Parallel, 64K
Serial , 32K
Serial, 64K
64K add-on board

LIST
299
349
299
349
179

229.95
269.95
229.95
269.95
149.00

Parallel, 16K
Parallel, 32K
Serial, 16K
Serial, 32K

2S9
299
2S9
299

189.95
229.95
1B9.95
229.95

Microbuflers for Epson Printers
Parallel, 16K
Serial, BK

1S9
159

129.95
129.95

JADE ·

M i crobuflers for Apple II

J..&...:K>
Computer Products
Circle 204 o n inquiry card.

rL ----~]
Up to 384K. parallel prir
port , FREE serial cable ,
Disk / spoo le r anc l iagnc

port, RS-232 serial
- - · 'calendar, RAM
tware package

1 O MEGABYTE HARD DISK
For IBM PC
Plug-n -run, ready to go, complete with
contoller card, data cable, and mounting
hardware. totally PC/XT compatible, faster than
XT, handles 4 different opera ting systems,
streamer tape back-up available. External
model includes cabinet & power supply
LIST

10 mbyte
10 mbyte
15 mbyte
15 mbyte
22 mbyte
22 mbyte

internal
external
internal
external
internal
external

1795
2095
1995
2295
2495
2795

JADE

799.95
999.95
1299.95
1399.95
1699.95
1799.95

64K RAM UPGRADE
For IBM PC

JADE

PER

64K

64K kit for IBM PC - - go_ 39.95_ 39.95
128KkitforlBMPC _ 180_ 77.90_38.95
192K kit for IBM PC _270_ 115.85_ 37.95
256K kit for IBM PC _360 _ 147.80 _ 36.95
384K kit for IBM PC _540 _ 209.70 _ 34.95

KEYTRONICS KEYBOARDS
5150
5151
5152

AST For IBM PC

320K DISK DRIVES
For IBM PC

UST

Double-sided, double-density
TANDON 100-2
169.00 each
TEAC 55B _ _ _ _ __ _ _ 129.00 each

MICROSOFT For IBM PC
MOUSE w/WORD
MOUSE .
SYSTEM CARD 64K
SYSTEM CARD 256K - - -

LIST

JADE

495
199

339.95
129.95
279.95
429.95

395

625

LIST

JADE

209
299
329

159.95
199.95
229.95

LIST

GRAPHICS EDGE with simultaneous RGB
color graphics and TTL monochrome video
outputs
List 599.00
Jade 389.95
384K Magic card w/OK _
_ _ 299 199.95

DISKETTES For IBM PC
High quality double-sided. double
density diskettes. certified to be absolute ly error
free . Box of 10, warranteed for one year
Box ol 10 w/FREE plastic case _

I HIGH SPEED 8087 APU
List Pr ice 293 - -- - SALE PRICE 179.95

PERSYST BOARDS
LIST

JADE

225

189.95
199.95
469.95
299.95

250
595
395

SIX PAK PLUS OK
NI A
SIX PAK PLUS 641'
395
SIX PAK PLUS 256r
695
SIX PAK PLUS 384~
945
MEGA PLUS 64K
395
665
MEGA PLUS 256K
1095
MEGA PLUS 512K
165
1/0 PLUS
295
MP PLUS I
MP PLUS·
395
PLUS ·
495
Ml' PLUS:
595
GRAPHPAI
790
AST MONOGRAPH PLUS - - 595

JADE

249.95
269.95
489.95
589.95
269.95
429.95
799.95
, 29.95
199.95
249.95
299.95
349.95
574.95
449.95

VIDEO BOARDS IBM

LIST

JADE

39

19.95

QUADRAM For IBM PC
LIST

Mono display adapter
Mono display adp. w/parallel _
BoB .Hi-res display adp. _ _ _
Time Spectrum SB 384 64K _

·~·

198.95
243.90
372.90
458.90

EVEREX For IBM PC

High speed RAM upgrade kit with FREE! parity
(error detection) and one year warranty PRICE
LIST

""

OK
349 SALE
64K _ __ _ _ _ _ _ 449 _ _ _
256K
549 _ _ _
384K
649 - - -

QUADBOARD No RAM _ _
269
QUADBOARD 64K
395
QUADBOARD 128K
495
QUADBOARD 256K
595
QUADBOARD 384K
795
QUADLINK
680
QUAD 512 PLUS 64K
325
QUAD 512 PLUS 256K _ _ _ 550
QUAD 512 PLUS 512K _ _ _ "'!195
QUADCOLOR I
295
QUADCOLOR II
275

HERCULES COLOR
245
499
HERCULES GRAPHIC
PLANTRONICS COLOR PLUS 549
295
QUADCOLORI
'1UADCOLOR II
275
AMDEK MAI
649
AST MONOGR
595
PC PEACOCK
299
PC 384K GENIE OK
395
PARADISE GRAPHICS
395
PARADISE MODULE A
95
_
_
_
275
PARADISE MODULE B
VUTEK COLOR PLUS
399
599
EVEREX GRAPHICS EDGE _

JADE

189.95
339.95
379.95
209.95
209.95
449.95
449.95
239.95
249.95
319.95
87.95
239.95
239.95
389.95

Continental USA
JADE

234.95
275.95
339.95
399.95
595.95
449.95
239.95
389.95
549.95
209.95
199.95

800/421-5500
Inside California

800/262-1710
Los Angeles

213/973-7707

We accept cash, checks, credit cards. or purchase orders from qualified firms and institutions.
Minimum prepaid order $15.00 California residents and 6 1/,% ta x. Export customers outside the U.S. or Canada please
add 10% to all pr ices Prices and availability subject to change without notice. Shipping and ha ndl ing cha rges
via UPS Ground 50CJ:llb . UPS Air $1 .00/lb. minimum charge $3 00 Pr ices quoted are for pre-paid orders only
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HA YES Smartmodem
Sophisticated direct-connect auto-answer/auto
dial ·modem, touch tone or pulse dialing
RS232C interface programmable LIST
JADE
Smartmodem 1200
1200B w/o Smartcom II _ __
1200B for IBM PC
Smartmodem 300
Hayes Cronograph
Mlcromodem 100
Micromodem lie
Smartmodem lie
PLEASE Software
Smartcom II

699
539
599
289
249
399
299
339
395
149

475.00
359.95
399.95
199.00
199.95
299.95
239.95
249.95
299.95
99.95

1200b PRO MODEMS
From Prometheus
1200B for IBM PC - - - -1200 RS-232 - - - - - - 1200A for Apple
1200 Mac Pac for Macintosh _

399
495
449
495

299.95
389.95
329.95
389.95

IBM PC 5 1595.
256K, dual disk drives, and disk controller

OPTION #1

OPTION #2

OPTION #3

256K ,
two dis k drives,
disk contoller.
video card and monitor
printer port

256K .
two disk drives,
disk controller,
PGS color monitor,
color graphics card,
parallel port,
serial port

256K expandable to 640K ,
10 megabyte hard d isk,
parallel port.
serial port ,
clock/calendar .
RAM di sk/spooler
color card .
Amdek 300G monitor

5

1895.

5

2395.

5

2995.

NEC 8201

LAP COMPUTER 5 38995

ISOBAR
The ISOBAR looks like a standard multioutlet
power strip but contains surge suppressio n
circuitry and built-in noise filters, plus 15drnp
circuit breaker
LIST JADE
4 receptacle
89
59.95
8 receptacle
69.95
99

16K RAM expandable to 64K, built-in BASIC and
telecommunication s, plus 14 additional programs ,
parallel and serial ports included, was $799.00
you save over $400.0011
Additional BK RAM PACKS _ _ 99 67.95
$67.95
300 Baud Modem
99
Color Monitor Ada
'99 167.95

Hl·RES MONITORS
AMDEK 300G
AMDEK 300A
AMDEK 310A
AMDEK COLOR 300
AMDEK COLOR 500
AMDEK COLOR 600
AMDEK COLOR 700
PGS MAX-12
PGS HX-12 640x240
PGS SR-12 720x480
PGS DOUBLER boar
OUADCHROME
COMREX CR6800 .
GORILLA GREEN
GORILLA AMBER
CGS HI-RES AMBER
CGS HI-RES GREEN
CGS COLOR RGB 640x240 _
CGS COLOR RGB 720x480 _

LIST

JADE

179
199
230
349
525
650

139.95
149.95
179.95
249.95
399.95
469.95
589.95
199.95
469.95
649.95
229.95
499.95
499.95
89.95
99.95
139.95
129.95
349.95
469.95

'99

269
699
799
795
649
99
119
199
199
699
799

THE LITTLE BOARD with
FREE! CP /M 2.2
Mi nature single board CP/M computer designed
to mount directly on top of a 5 1/ 4 floppy disk
dr ive (7 .75 " x 5.75") . Contains Z BOA. CPU. 64K
RAM . Boot Eprom , terminal port. modem port.
parallel printer port. floppy di sk controller, and
LIST
JADE
CP/M 2.2 inc1,,ded FREE!
Little Board with CP/M
Support package
Serial cable
Diskless monitor
190K Disk drive
350K Disk drive

400
_ 50
_ 13
. 30
249
399

329.95
48.95
11.95
24.95
99.95
149.95

"Limited to quanity on hand

SIEMENS FOO 100-8 SS/DD
Li st 399
149.00 ea 2 for 139.00 ea
SHUGAR
SS/DD
List 502 _ __ _ 155.00 ea 2 for 149.00 ea
SHUGAR
List 605
TANDO~

List 599
NEC FD1
List 599

JADE
69.95
94.95
49.95

49 •

. d double
Single side ,
as \OW as $ \

OS/DD
459.00 ea 2 for 455.00 ea
)S/DD thin-line
439.00 ea 2 for 435.00 ea
> th in -line
450.00 ea 2 for 440.00 ea

Handsome metal cabinet with proportionally
balanced air flow system, rugged dual drive
power supply, cable kit, power switc h. line cord.
fuse holder, cooling fan, nevermar rubber feet.
All necessary hardware to mount two 8 inch disk
drives. power supp ly, and fan. Does not include
sional cable

Sub-Assembly

LIST

JADE

Bare cabinet - - - - - - 75
Cabinet Kit - - - - - - 
299
A & T
349

49.95
199.95
249.95

Sub-System- Single
Kit W/'l. Siemens FD100-8Ds 9 5U
A & T w/2 Siemens FD100-8Ds 995
Kit w/2 Shugart SA-801Rs _
1.195
A & T w/2 Shugart SA-801Rs _ 1295

479.00
529.00
599.00
699.00

Sub-Systems-Double
Kit w/2 Shugart SA-851Rs ___ 1495
A & T w/2 Shugart SA-851 Rs 1595

density
1199.0li
1219.00

LIST
JADE
Bare Cabinet _ _ _ _ _ _ _ 75
59.95
A & T w/o drives
249
164.95
A & T w/2 OS/DD drives _
1495 1099.00

ULTRA-VIOLET
EPROM ERASERS
LIST
Spectronics w/o timer
99
Spectronics with timer
139
Logical Devices _ _ _ _ _ _ 89

DISK DRIVES

.E
APPLE ACCESSORIES
ON SALE!
LIST

JADE
Full Height Disk Drive _ _ _ 299
179.95
Half Height Disk Drive _ _ _ 249
169.95
Controller _ _ _ _ _ _ __ 100
79.95
8 Inch 2 Mbyte system
2495 1395.00
CP/M 3.0 Card
399
1.Jl.ILB5.
ALS Z Engine
199
149.95
16K RAM Card
99
39.95
Best 80 Co lumn Care
?19
139.95
49.95
Printer card & Cable
109
Fan w/surge orotect
99
59.95
Koala Pad
125
89.95
Grappler Plus
175
119.95
Butlered Grappler/16K _ _ _ 245
175.95
Butlered Graooler/64K _ _ _ .'345
239.95
Disk Drive for Apple lie _ _ _ _ _ 199.95

S·1 00 MAINFRAME
2 8 inch cut-outs
6 SLOT wt power supply _ _ _ 699
12 SLOT w l power supply _ _ 799

439.95
499.95

J"~I>:E
Computer Products
4901 West Rosecrans Ave, Hawthorne, California 90250
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Qllyristmas ~pcrials
SEND ~.00 FOR OUR NEW 116 PAGE CATALOG & RECEIVE A
COUPON WORTH 5% OFF YOUR 1st ORDER BY DEC. 31. 1984

_____ SOFTWARE _____

MORROWll

SOFTWARE IS NOT RETURNABLE

P/VO T
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM
SYSTEM

94 .199
94 .899
96 .299
89.299
8S .699
$7 .099

816 1 A SINGLE -USER
816 1 8 TWO -USER
816 1 C MUL Tl -USER
816 1 0 8086 -lOMHz
816 1 Dd W I O M -DRIVE I H
816 1 E 68000 -lOMHz
816 1 Ee W I O M -DRIVE I H

8S .099

FOR 40Mb H . D . OPTION ADD

$1 , 900
8SOO

TO HAVE 2ND 8" FLPY W I H .D .

STAND ALONE 40Mb HARD
DISK SUBSYSTEM:
$2,275
WITH CP /M 80&86

$2,325

SYSTEM 816 1 10 4 -USERS
SYSTEM 816 1 10 H20 20Mb H .D .
SYSTEM 816 1 10 H40 40Mb H .D .

S3.49S
SS.29S
SS .S9S

SEE ALLOY FOR TAPE BACK -UP

286 A&T W I 287 MATH CHIP
286 6MHz CSC W I 287 MATH CHIP
Z 6MHz A& T
80851 88 A&T

91 . S13
81 .649
8229
8349

HUDSON 8087 PIGGY BACK FOR ABOVE

$446

CPU
CPU
CPU
CPU

8S69
8739
179S
8600

8086 10MHz A&T
86 1 87 6MHz A&T
68K W I MMU OPTION CSC
68K 10MHz CSC

RAM 22 2S6K STATIC 8&16 A&T

M -DRIVE I H S12K RAM -DISK
INTERFACER 1 · 2 SERIAL PORTS

MOJ SYSTEM W I TERMINAL
& EPSON RXBOFT PRT .
MJ · 1 f PLUS W ' 2 DSDD DRVS .

CALL
Sl .999

AND
ONL Y CPI M 2 2 . NEW WORD. & CO -PILOT
S1 .0S9
MENU S YSTEM

MDP-3 PORT.

SAME AS MD3
EXCEPT WITH sxr SCREEN
& EPSON RXBOFT PRT .

M05-E W I 1 FLPY & SMb H .D .
MD11 SYSTEM W i l l Mb H.D ..

Sl ,329
81.B2S

12BK .
1DSDD ORV .. TERMINAL. CP I M 3 .0 .
ALL MD3 SOFTWARE EPSON FXBO
160 CPS DOT MATRIX OR BROTHER
HR-15 13 CPS DAISY PRINTER
$2,995

PROMBLASTER 2 W/EXTEND MODULE
PROGRAMS 272S6 EPROMS @ 4S SEC .

CPU 286 RUNS CPM 86 SX FASTER
CPU
CPU
CPU
CPU

9 LBS . DUAL DRVS .
MSDOS . MODEM & MORE

5

1 , 075
$329
SS9S
S89S
S189

INTERFACER 3 -8 SERIAL A&T
INTERFACER 4 -3 SERIAL l 2 PARALLEL
SYSTEM SUPPORT 1 A&T
DISK 1 A S'I< & 8 " FLPY CTRL
DISK 2 A&T 8 " H.D . CNTRL SET
FUJITSU 23028 ADD -ON SYS .
D ISK 3 A&T S'I< H. D . CNTRL
W I CP I M 80&86

9489
8319
8319
$489
8SS9
S2 .69S
SSS9

SMC -200 DUAL ORV . SMD VF CTRL 80.
DGC - 100 CTRL BO I S'!." H.D .• ST -S06 VF

SSOO
S32S

S398

KLUGE CARD KIT INCLUDES ALL START
5129
UP HARDWARE
OCTAFLOPPY W I CP I M OBJECT & SOURCE 5379

~~S

California Computer Systems

ZBO CPU W I SERIAL PORT #2010
S'l< &B " FLPY. CTRL. W I CPI M #2422
64K DRAM #206S

5199
5329
S19S

@~{@.fqg@)
QUASI-DISK S12K RAM -DISK WION -BO . DAV .
STATUS LED ' S WRITE PROTECT. OMA
E-Z INSTALL W I SAMPLE CP I M BIOS
S79S
512K PIGGY-BACK EXPANSION
SS9S
BATTERY BACK -UP W I PWR. SUPPLY
8169

f}~TER

8086 CPU 10MHz
8086 CPU BMHz
CPU SUPPORTBOARD
2 PORT SERIAL BOARD
64K STATIC RAM -BSm SEC

S34S
S18S
5280
S1S9
5369

COLUMBIA
1600- VP PORTABLE
W I CURRENT S.W . PKG AND
DUAL OS DD DRVS .

S1.69S

DUPLEX 816 BMHz 80186 AND
ZBOH . 2 SERIAL . 16Mb MMU. S & 8 FLPY.
OMA CTRL. . WITH CONCURRENT
CPI M86 SINGLE -USER
S 1.400

199

BOS " C " COMPILER
C86 C COMPILER
COMPUVIEW TRANSYS MS -DOS
CP I MB6 FILE TRANS r ER

S299
$169

COMPUVIEW VEDIT -86 , S1S6
KNOWLEDGEMAN -86 8 " DBMS
K -PAINl

MS -DOS , 51 20

SORCIM SUPER CALC -3 IBM -PC
PERSONAL PEARL DBMS !PC)
ACCOUNTING PEARL !PC)

S24S
S21S
S63S

DATAFLEX MULTl -USER
FILE & RECORD LOCKING DBMS
AVAIL. FOR MOST 0 1 S FORMATS

CALL

534S
$75

NEW WORD WORD PROCESSOR
WORDSTAR COMPATIBLE BUT
EASIER W I MERGE PRINT IN
SINGLE OR MULTI -USER CP I M 80
OR 86 & MS -DOS FORMATS

6169

ASHTON -TATE dBASE -11
FOX & GELLER dGRAPH
FOX & GELLER QUICK CODE

S37S
S19S
S19S

c

LATTICE
(CP/M86 & MS / PC-DOS)
CP / M86 8"
C FOOD SMORGASBORD OF ROUTINES
HALO (1 LANGUAGE) GRAPHICS
sue ROUTINES FOR PC-DOS ONL y
PLINK PC l 86 LINKAGE EDITOR
FOR OVERLAY SCHEMES
PANEL PC/86 / 80 CUSTOMIZED
TERMINAL DISPLAYS

8316
8346
899
899
8276
8239

MICRO PRO :
WORDSTAR PROPAK
REPORTSTAR
DATASTAR
CORRECTSTAR I PC
MAILMERGE
CALCSTAR
SUPERSOFT

S39S
S19S
S19S
S12S
S17S
S12S
S17S

liID DIGITAL RE..SEAROi
" C" LANGUAGE COMPILER -86
CPI M PLUS (3 .0)
ACCESS MNGR .
DISPLAY MNGR .
SPEED PROG . PKG .
GSX
C BASIC COMPILER
PASCAL MT+
PL l 1 W I UTILITIES
ASMBLR + TOOLS

IFLU K

80
80
80
80
80
80
80
80

'
'
'
,
'
'
'
'

s 19S
5260
$130
SSS
632S
S22S
S3S9
$130

8229
824S
86
86
86
86
86
86
86
86

el ~~u;~~~ER

'
'
°
'
'
'
'
'

5260
S32S
5163
$6S
$39 0
5390
5488
5130

5119

0 .3% DC ACCURACY

~I

W I CONCURRENT CP / M86
MULTI -USER

$1.495

DUAL SSDD 6'1• FLPY. 2S . 1P. IEEE488. MXBO PAT.
REAL TIME CLOCK . 2 MODEMS. 8 " FLPY
INTERFACE . CP I MBO . MBASIC . CBASIC .
. COMMUN . PERFECT WRITER . SPELLER . CALC .

•

S1.67S

SYNTECH
DATA
SYSrEMS

SBCB I 18 DUAL CPU EXECUTES ZBO &
8088 CODE . 6 '!0' ' & 8 " FLPY CTRL. 2S. 8
VECTORED & REAL TIME INTERRUPTS

PERSONAL SPEECH
SYSTEM

828S

(':~

<QGiltronix
U'J

2-WAY RS232 24 WIRE
8689

500 SERIES
S89

------- -----~~~
- - -=
®

CALL FOR LOW, LOW
PRICES ON SUBSYSTEMS
WITH HELP MENU
WITH MACPAC

c~1

$349
S3B9

U .S.

~OBOTICS

PASSWORD 1200 AUTO ANS ./ DIAL
AUTO DIAL 212A (HAYES COMPAT.)
IBM PERSONAL MODEM W / SOFlWARE

S295
S395
S2B9

IBM PER!.ONAL MODEM W / 64K.
PRT PORT. CLOCK . S.W .
IBM PERSONAL MODEM W / 256K. ETC.

9469
9759

TELPAC MSDOS / CP t M BO
HAYES 1200 MODEM

S79
$489

_ _ TERMINALS _ _
LIBERTY
LIBERTY
LIBERTY
LIBERTY

FREEDOM
FREEDOM
FREEDOM
FREEDOM

100
110
200
220

9396
9476
9639
9619

QUME QVT 102G

$449

WYSE-50 14" 132 COLUMN

$519

_ _ MONITORS _ _
AMDEK 300 GREEN MONITOR
AMDEK 300A AMBER MONITOR
AMDEK 310 IBM AMBER
PRINCETON GRAPHICS HX-12
TAXAN RGB VISION 420
USI 12" HI -RES AMBER
ZENITH ZVM 122A AMBER NON-GLARE
ZENITH ZVM 123A GREEN NON -GLARE

$129
S145
S159
S469
S469
SB9
SBS
SBS

- - - PRINTERS - - 
BROTHER DAISYWHEEL
$375
HR-15 SER . OR PAR . 13 CPS
S649
HR-25 SER . OR PAR 23 CPS
$849
H R-35 SER. OR PAR . 36 CPS
BROTHER DOT MATRIX
2024L 24 PIN HEAD, GRAPHICS.
80 CPS l.Q. & 160 CPS DRAFT
S925
DAISYWRITER 2000 40 CPS DAISY S795
CUT SHEET FEEDER
S495
DIABLO 620API 21 CPS DAISY
S725
DIABLO 630 API 40 CPS DAISY
$1 ,575
DIABLO 630 ECS-API
EXT. CHARACT.
S 1,695
DIABLO 630 ECS-IBM
s1 ,695
EPSON ALL MODELS / ACCESS.
CALL
OKIDATA ALL MODELS / ACCESS .
CALL
TALLY 'SPIRIT' BO CPS N .L.a.
S275
TALL y 'SPIRIT' 2K SERIAL l / F
S70
TALLY MT160L 1 60 CPS S-OR -P
S595
TEXAS INST. TIB55 W / TRACTOR
S79B

=INDUSTRIAL QUALITY=
_ _ _ CABINETS _ __
DUAL V. HI HORIZ. 5'!." FLPY
SINGLE STD . HI HORIZ. 5'1• " FLPY
5'!.' ' H.D . CABINET W / P.S. & FAN
DUAL B" 'h HI FLPY HORIZONTAL
OR SINGLE STD. B" FLPY

S75
S59
S225
S215

PARA DYNAMICS
3B20S PRONTO W / SEQUENCEq

11, 169

2810 MINI-PRONTO 10 SLOT
2X8 FLPY BAYS
$ 749
36100 10 SLOT W / 2X6 '!.'' FLPY BAYS

1669
1296

I

don 100-2

Qume

6'/•" DSDD

ADAPTEC ACB 2002
$159

9 CHIPS/SET

142 DSDD 5 '1•"''12 HI
242 DSDD B"''l2 HI
B42 OSDD B" STD HI

•

MITSUBISHI
6 ' ELECTRONICS
M2B94 STD 8 " DSDO
M2B96 '12 HI B" OSDD

S159
9179
9399
9399

SANYO
6'!." 'IJ HI FLPY. DIRECT ORV. 1 YR . WARR.

••

1116

$35
S50

IDXCS - 100TTAPE BACK-UP FOR
S -100 BUS COMPUTERS W / HARD DISK
17.6Mb on 555' CARTRIDGE TAPE
INCLO'S ALL SOFTWARE, CTRL. BO ..
CABINET. DRIVE. AND CABLES
$1.9 49
IDS-412 SCSl / SASI 17.6Mb
CARTRIDGE TAPE BACK-UP
EXCELLENT FOR COMPUPRO B16 / IO

Sl ,949

ITS - 100 • 42Mb 9 -TRACK
TAPE SUBSYSTEM

SS .795

PCQICTAPE IBM-PC BACK -UP
TO 60Mb IN 10 MIN . OR LESS

Sl ,995

PC -9 TRACK SUBSYSTEM FOR BACK -UP
& MAINFRAME DATA TRANSFER

rm/(JJ)JJ

SS ,795

Amcodyne

ARAPAHOE 7110 25Mb FIXED &
REMOVABLE B" H.D . W' 35 mSEC . AVG. ACC .
FULL CDC LARK COMPATIBLE
83,995
OPTIONAL PIS
S2B5
25Mb B" DYSAN CARTRIDGE
S140

ST606 6 1A INCH BARE HARD DRIVES

SA712 V. H~

ounn1um

0540 42.66Mb 45m SEC ACCESS

S49B

$769
Sl ,375
Sl ,775

44Mb "PC- OUTSIDER"
56Mb "PC-OUTSIDER"
90Mb " PC-OUTSIDER "
120Mb "PC-OUTSIDER"

Sl .995
S2 ,695
S3,695
$4 .495

--

~-~
~-~
RIO .PLUS : RS232 S. P 1/ 0 , G, CLK /
9267

GRAPHIX PLUS II: RGB & MONOCHROME
PRINTER & LT . PEN PORTS

9326

SUPER RIO: RAM-10 MULTl-FUNC. W /
64K (UPGRO TO 76BK). ZS. lP (IBM
COMPAT .) lG. CLK / CAL.
STB -SRI0-64
STB -PB-64 PIGGYBK (EXPAND. TO 612K)

S275
S165

MEMORY EXPAN . BO : 64K (EXPAND
TO 3B4K) STB -1 -64

S195

IBM-AT COMPATIBLE BOS :
QUARTER BYTE 64K
RIO PLUS II 64K

CAPTAIN 12BK
CAPTAIN 256K
CAPTAIN 3B4K . IS . IP . CLK / CAL

S165

S3B9
$469

WAVE ' XT ' MEMORY BO 64K

S210

DYNAMIC MEMORY-128K
DYNAMIC MEMORY -256K

S219
S2B9

GRAPHICS MASTER • HIGH RES . COL.
(640X400). MONO (720X700). RGB .
NTSC COMPOSITE & IBM MONO .
MON .. 128K. LT . PEN INTERFACE

S439

jrCAPTAIN 64K P. C. 1 YR BA TT LIFE
jrWAVE 64K
jrCADET 64K ADO ON PIGGYBACK BO.
FOR jr CAPTAIN / WAVE
jr 2ND MATE 64K. P. C. lYR BATT LIFE

73010
73020
73200
73210

SMbREMOVABLE H .D .
2X SMbREMOVABLE H.D .
10Mb FIXED H.D .
10Mb FIXED W / SMb

9266
9239
9169
9119

S739
SBBB
Sl , 250
S 1,395

Sl .475

7f"'''N

I

data
systems

MICROSOFT WORD VIVMAIL LIST & MULTI-PLAN
INCLUDED W t ALL ZENITH CPU 'S UNTIL JAN. BS.
Z - 150 PC THE MOST COMPATIBLE PC 52.095
Z-150 PC 111\V 1 0 .6Mb H D )
53.369
Z-160 PC PORTABLE
52.249
STANDARD - NET
FOR IBM & Z150 PC ' S INCLD .' s

11 ,996
12.996
93,749

$1 ,459
S2 ,429
$1 , 459
SZ .429

REMOVABLE CARTRIDGE

~p
XT-1066 66.99Mb 30m SEC ACCESS
XT-1106 106.27Mb 30m SEC ACCESS
XT- 1140 143.66Mb 30m SEC ACCESS

10Mb "PC-INSIDER"
21 Mb "PC -OUTSIDER "
33.3Mb "PC-OUTSIDER

Mac Drive

RODIME
R0203 20Mb
R0204 27Mb
R0203E 40Mb
R0204E 53Mb

S239

$35

CAL. 64K & PC ACCEL . STB -RI0•64

WE SERVICE FLOPPY DRIVES
5 '!." + PARTS+ SHIPPING
8 " + PARTS + SHIPPING

H.D . Clll.

HARD DISK SUBSYSTEMS:

1 YEAR WARRANTY

4851 Y, HT SW ' 4BTPI
4853 '12 HT 5 '!.'' 96TPI

sw·

64K RAM 4164- 150 NS

DISKETTES
5 1/4"

VIEWMAX·80

ATHANA

SO-Column card for Apple II aeries
• Video Soft Switch
• Inverse Video
• VIDEX'a Vldeoterm compatible

VI EWMAX·80e

119,95

SO-Column extended video card for
Apple lie
• 64K RAM, expandable to 12SK
• Double Hlgh·reaolutlon circuit
•Compatible with Pascal & CP/M

SO Column Apple II+ . . . 149.95
SO Column Apple llE ... 129.95
zso Apple 11+ ... . ... .. .. • S9.00
zso Apple llE ... . .. . ..... S9.oo
16K Card ... . .. . . . ... . ..... 39.95
Cooling Fan .... . ... . . . ... 3S.95
Power Supply .. .... .. . .... 74.95
Joystick ... . . . . .. .. . ....... 29.95
RF Modulator ............. 13.95
Disk Drive ... . . .... ... . .. 199.00
Controller Card ....... . . .. 59.95
Paddles . . ... ........... . .... 7.95

APPLE or IBM JOYSTICK

$29.95
Compatible for either:
APPLE II and APPLE lie

SS/SD ...... 15.90
SS/DD. . . . . . 16.90
OS/DD ...... 22.90
SOFT SECTOR with HUB RING

BULK 51/4" DISKETTES

OR
IBM·PC, JR., & IBM·XT

MULTIFUNCTION CARD

(NO LABEL)

SS/DD ... 1 Ofor 14.90
100 up ......... 139.00
(Lifetime Warranty)

COOLING FAN
38. 95

• 64K lo 384K RAM
• P111ll1I Port
• Sort1I Port

•Clock C1l1ndu
• Soltw111 lnclud1d
• 1-Ym W1r11nty

$249.95
PRINTMAX

59,95

MEMORY CARD

Parallel printer card, Apple I I aeries
• Centronlca compatible
•Variable print widths
• Up to 5000 characters/second

APPLE COMPATIBLE

POWER SUPPLY
74.95

•
•
•
•
•

Exp1nd1bl1 lo 512 K
Fully comp1tlbl1 with IBM 101twu1
Fully comp1tlbl1 w/IBM dl1gnostlc utlllllH
S1rt1I Port Anll1bl1
1-Ym W1r11nty

$199.95
• Powers Apple type systems
• +5V @ 5A +1 2V @ 3A
-5V @ .5A -1 2V @ .5A

Z·MAX·80

99,00

Z·BO card forCP /Mon Apple II aeries
• Softcard and Z·Card compatible
• Full lnterruptand DMAoperatlon

GRAPH MAX

Grappler+ compatible
Color and Zoom magnification
Inverse graphics
90·degreea Rotation
Pascal and CP/M compatible

MULTIVIEW 80/160

$24. 95

-VUTEKColor • Parall el • Serlal
Card

• 2·Year Warranty

Assembled & Tested . . ..

39.95

APPLE COMPATIBLE

DISK DRIVE

•
•
•
•
•
•

Full blt·m1,,1d Color 611phlc1
Printer Port (LPTl, LPT2. LPT31
S1rt1I Port (Com 1. Com21
IBM PC, XT 1nd Port1bl1 comp1tlbl1
Full sofln11 comp1tlblllty
Comp1tlbl1 with Lotus 1·2-3. Mulll·Pl1n
1nd Alght Slmul1tor
• Full 2·Ym W1r11nty P1rt1 ind L1bor

$299.00

249. 00

DISK DRIVES

S0·160 columns with any monitor!
• Screens: SOx24, SOx32, SOx4S,
96x24,132x24,132x30,160x24
• On·screen BOLD and Underline
• Reverse scrolllng
• Eaay·to·read W/de·ang/e mode
• Apple II and lie compatible
• Prompt llnea
• Upper & lowercase letters

The new Flip Sort PLUSN adds
new dimensions to storage. Its
smoked acrylic elegance holds
over 100 diskettes with all the
tea tures you expect from the Flip
Sort Family·

16K RAM Card -Apple II+

99.95

Dual Hlgh·Rea graphics printer card
for Apple II aeries
•
•
•
•
•

• Includes Instructions

The Flip Sort PLUS"'

The FLIP SORT"'
The new Flip Sorr has all the fine
qualities of the original with some
added benefits: a new desigr
and 50% greatercapacity. Hold~
75 diskettes and the price is nov
lower than ever·

$16.95

• Shugart mechanism. made in U.S.A.
• Directl y replaces Apple Disk II
• Fully compatible with App le Controller
or other Apple compatible controllers.
• One Year Warranty

PEPPY's 2-way sensor is susceptible to
noise and solid objects in its path. When
a wall or other
obstacle or hears a loud noise, such as a
hand-clap, it automatically turns to the left.
Uses 2 AA and 1 9Vbattery(not included).

I the front sensor contacts
I

MV-916

$24.95

LINE TRACER II

Uses an infra-red light sensort o automatic
ally follow a black line (min. 1Omm wide)
drawn on white paperboard. (Minimum turn
radius 15cm.) Uses 2 AA and 1 9V battery
(not included).

Two large wheels roll this new robot left or
right. forward or round & round; controlled
by hand-held remote control box. Uses 3 AA
and 2 9V batteries (not included).

Controlled by a Supersonic sound sensor
and a 1-channel electronic circuit. Use the
whistle in this kit and Piper-Mouse will follow
your commands, immediately turning left,
stopping, turning right, advancing and stop.
Uses 2 AA and 1 9V battery (not included).

Emits an infra-red beam to detect obstacles
in front. Knows how to avoid hitting walls'
Uses 2 AA and 1 9V battery (not included).

MV-935
$69.95
MR. BOOTSMAN

MV-915
$44.95
TURN BACKER

MV·912
$44.95
MEMOCON CRAWLER

Two speeds wi th six legs! Walks 01 runs
forwards.. backwards, left , right, even lull
CifCle lums. Wired control.
Uses 2 AA batterres (not Included).

When its about to hit a wall, just yell " Look
Out!" and the robot automatically turns left.
Requires 4 " AA" batteries (not included).

MV·931

MV-911

$32.95

$39.95

MEDUSA Walking robot with Sound Sensor!

Medusa's electronic brain registers your command
and starts to hobble on its 4 legs, stopping after a pre·
set time. Sensor includes condenser microphone
Uses 2 N size 1.5 V (E90, MN9100) batteries (not incl.)

MV-939 Sound Sensor ........ $29.95

Runs through the program you input on the
included keyboard: forward, turn rightorlelt,
pause, sound buzzer or turn light beam on.
Uses 2 AA and 1 9V battery (not included).

STATIC RAMS
2101
5101
2102·1
2102L·4
210ZL·2
2111
2112
2114
2114-25
2114L·4
2114L·3
2114L·2
Z1Z5
2147
1114044-4
1114044·3
1114044-Z
IK4111
lU201e·200
lll201e·150
lU201e·100
H1e11e-4
H1e11e-3
Hl8118-Z
Hle118LP-4
HlelULP-3
Hle118LM
l-6132
Hl8Z84P· 15
Hl8Z84LP·15
LP=

268 I 4 145011)
1.80
25e I 4 1450111 ICMI)
3.90
1024 I 1 1450111
.II
1024 I 1 1450111 ILPI
.98
1024 I 1 1250111 ILPI
1.45
25e I 4 1450111
2.45
2581 4145011)
2.95
1024 I 4 145011)
.H
1024 I 4 1250111
1.10
1024 I 4 145011) ILPI
120
1.30
1024 I 4 130011) ILPJ
1.40
1024 I 4 120011) ILP)
1024 I I
2.49
4098 I 1 155111
uo
409e I 1 1450111
3.45
409e I 1 130011)
3.95
409e I 1 120011)
4.45
1024 I I 125011)
9.90
4.10
20411 • 1200111
20411 • 1150111
uo
20411 • 110011)
e.10
204e 1 11200111 lcM&)
4.70
uo
20411 a 115011J lc••I
20411 1112011) lc•)
1.10
20411 a 120011) lc•I
1.10
20411 a 115011J lc•llLll e.90
20411 1112011) lc•JILll U5
4098 I 1 l30011J IQ1lll)
33.95
31.95
m21 a 1150111 lc•11l
41.15
m2 1 11150111 lc•11l

uw Pl•r

Qalll = Qml·lllUc

DYNAMIC RAMS
lll40Z7
UP041 I
U52eO
IK4tOe
U5H8
4116-200
4118·150
2118
4184-250
4184-200
41e4-150

409e I I 125011)
409e I I 130011)
409e I I 130011)
em 1 I 1200111
1112 I I 125011)
1e314 I 1 120011)
le314 I I 115011)
183e4 I I 1150111151)
e5538 I 1 125011)
eme I I 12001111511
e5538 I I 115011) 151)

1.95
1.95
1.15
1.80
1.80
.79
120
4.90
4.45
5.00
5.00

5V = llt1ll 5 Vilt S"'lr

74LIOO
74LIOI
74LI02
74LI03
74LI04
74LI05
maoa
maog
74LllO
74Ll11
74Lll2
74Lll3
74Ll14
74Llt5
74Ll20
74LIZI
mm
ml28
man
mm
74Ll30
74Ll32
mm
mm
mm
74Ll40
muz
74Ll47
mm
mm
74Ll51
mm
mm
74Lle3
mm
mm
mm
mue
mm
mm
mm
mm
74LllO
74Ll91
mm
mm
74Lll5
mllB
74Lll07
74Ll101
74Ll112
.74Lll13
74Ll114
74LllZ2
74Ll123
74LllZ4

.23
.24
.24
.24
.23
.24
.27
.ZI
.24
.34
.34
.44
.51
.34
.24
.ZI

.24

.u
.u

.34
.24
'.ZI
.54
.34
.34
.24
.41
.74
.74
.74
.24
.ZI
.ZI
l.ZO
.38
.34
.31
.31
.41
.59
.e8
.31
.54
.II
.54
.54
.74
.II
.31
.31
.31
.31
.31
.44
.71
2.e5

74Ll1Z5
74Ll1Z8
74Ll132
74Lll33
74Ll138
74Ll137
74Llt31
74Llt39
74Llt45
74Lll47
74Lll41
74Lll51
74Lll53
74Lll54
74Lll55
74Lll58
74Lll57
74Ll151
74LllBO
m11e1
74Lll82
m11e3
74Ule4
mam
mme
74LllU
74Ule9
74Ll170
74Lll73
74Ll174
74Lll75
74Ll111
74Ll1H
74Lll90
74Ll111
74Ll192
74Llll3
m1114
74Lll95
74Lll98
74Llll7
mam
mmo
74LIZ41
mlZ42
muo
74LIZ44
mm5
mam
maua
mml
74Ll251
74LIZ53
mm7
74LIZ51
mam

.41
.41
.51
.51
.31
.H
.54
.54
1.15
2.45
t.30
.54
.54
t.15
.el
.el
.e4
.51
.81
.e4
.e8
.84
.81
.14
1.80
1.70
1.70
1.45
.el
.54
.54
2.10
1.10
.Be
.II
.71
.78
.81
.el
.71
.71
.II
.14
.II
.II
.II
125
1.45
.74
.98
.H
.51
.51
.51
.51
Z.70

74LIZ80
74LIZU
74Ll273
74Ll275
mam
74LIZIO
mun
mmo
74LIZU
mam
mazH
74LIZH
74Ll3Z3
74Ll3Z4
74Ll352
74Ll353
74Ll383
74Ll384
74U3e5
74Ll388
74Ll387
74Ll381
74Ll373
74Ll374
74Ll377
74Ll37B
m137e
mm5
74Ll318
74Ll310
mam
74Ll315
mam
mam
ml447
ml410
ml824
m1e40
74Lll45
mam
mam
74Lle70
74LIB74
mam
ml813
74Ll814
74Ll815
mma
74Ll811
74Ll713
mm
mllB
mm
llLlll
25Ll2521
Z5LIZ589

mu

256 I e lh•I
4.45
1024 11145011)
2.0
1024 I 114501111511
5.10
20411 I 1450111151)
U5
204e I I 135011) 151)
5.10
5.45
20411 1145011115•)
2041 1 I 145011)
8.95
4096 I 1145011) 151)
5.90
4091 1 I 145011) 151)
4.45
4098 1 I 125011) 151)
1.10
4018 1 I 120011) 15V)
10 .95
llDZ 111450111151)
e.45
It 9Z I I 125011) 151)
7.45
1112 1 I 12001111511
18.45
IUZ 1 1145011) 1511
18.95
I UZ 1 e 145011) 15tl 124 ,11) 31.95
18314 1 e Call
24.95

.II

.II
.II

.II

.II
1.70
3.45
1.70
125
125
t.30
1.10
.41
.41
.44
.44
1.35
1.35
1.35
1.13
1.30
1.e5
.44
1.15
1.15
1.15
1.45
uo
.3e
1.80
3.15
2.15
2.15
1.85
1.15
1.45
uo
3.15
3.15
3.15
3.15
2.35
3.15
23.95
1.45
1.45
1.45
1.45
2.75
420

CRT CONTROLLERS
1771
1711
1793
1795
1797
2791

. . .. . . ..
""""
...... . .
""" "
" """
""""
2793 " """
2795 .. . .....

14.95
23.95
25.95
2e.95
4e.95
79.95
79.95
eu5

2797 . .. . ... .
5e43 . " " . "
em ........
UP0765 ". " .
Meee76 ......
Me6877 ......
1691 ........
2143 .. .. ....

eu5
33.95
3e.15
3e.95
23.95
25.95
16.15
17.95

DISC CONTROLLERS
1771
1711
1713
1715
1717
2791
2793
2795

. ""."
.. ... ...
. """ .
." ." "
... . ....
........
""""
. .... . ..

14.15
23.15
25.15
41.15
4e.15
79.95
71.15
14.15

2717 .. .. .. ..
8143 " " " "
Im .. .. .. ..
UP0785 . .....
11117e . . . . . .
111177 . .... .
1891 ". " ".
2143 " " " "

IU5
33.15
31.15
31.15
Zl.15
33.15
1e.95
17.15

1984

THE IC MASTER
Your ticket to fast and
easy IC selections

EPROMS
1702
21oe
275e
211e
Z716·1
1112518
lllZ715
1112532
2732
Z73M50
273MOO
2784
2784-250
21eHOO
1112584
ICll784

.51
.54
1.45
3.30
.41
1.95

~~

8502
e504
e505
e507
8520
em
em
1645
e551

1 MHZ
.. ... . . . . 4.10
" . " " " e.10
" " " " . 1.10
... . .. . .. uo
" " . " " 4.30
.. . . . ... . uo
" " " " . 1.90
"""" 21.50
.... .. .. 10.15

e50ZA
85ZZA
e532A
e545A
8551A

2 MHZ
" " " " 8.10
...... .. 1.10
....... 10.96
.. .. .. . 28.95
.... ". 10.15

3MHZ
86028 . . ... . .. 1.10

6800
68000 ......... 68.96
eeoo . . . . . . . . . 3.90
eeo2 . . . . . . . . . HO
6eoe . " " " " 1uo
5e09E..... . . .. I e.95
e809 ......... 10.15
6e10 " " " " . uo
6820 " . " . " . 4.30
6e21 .. .. .. . .. 3.20
6826 .. .. ..... 13.95
6840 ....... . . 11.85
6e43 " " " " . 33.95
6844 ..... .... 24.95
6845 " " " " . I 3.95
6847 .... ..... 10.96
6860 .. .. .. .. . 3.20
6862 . ........ 15.70

The "Shooter"

6860 .... . .... . uo
6862 ......... 10.95
6875 ......... 6.90
6880 " .... . " z.zo
6883 . . . .... . . 21.95
68047. . " ". "%3.95
ee488. ...... . . 18.95

$395. 00

• 32K bit• upgradable to 128K memory
e Bullt·ln Serlal. RS·232 Port
• Progl'llm & verify 2718 thru 27258
• lntelllgent, faat programming
•Up/ download Hex, Binary, ASCII etc.
e Serlal RS·232 Interlace compatlble

1 MHZ
68800 " " " . " 9.95
68802......... 21.25
66B09E . . .2e.95
68809 . .... . .. . 26.95
68e10......... 6.90
68BZ1.. .. .. . .. 6.90
e8B45 ........ . 1e.95
68850.. . ..... . 5.10

UV ERASERS
QUV·T8/1

$49.95

ECONOMY Model

MICROPROCESSORS
8000
e035 " " " " 5.10
em .. .. .. .. 8.90
1Ml·l080 . . . . . 18.95
IU-1073 .. . . . 41.16
eoeo " ... " . 3.10
80e6 .. " . " . 5.10
eOl6A-Z . .. . .. I 0.95
eol8 " " " " 2e.1&
IOl7 .. .. .. . Ul.00
eol8 . . . ..... 31.16

IOU ........
1166 .. .. . .. .
e166-Z .. "".
e168 .. .. .. ..
e186 .... " ..
1115-Z .. " ...
1741 . .... " .
1741 ........
1765 " " " "

81.16
8.90
7.10
8.90
21.15
31.15
3e.96
49.95
23.96

• EraaH 8 EPROMS In 20 minutes
• Plaatlc Enclo1ure

QUV-T8/2T

• Tray Action, e UV Indicator
e 80·mlnute adJuatable timer
• Steel enclo1ure e Safety switch
e Era111 15 EPROMS In 20 mlnutaa

8200
ezoz.... . .. .. . 23.95
8203.. " . " " . 3e.95
e205.. " . " . " . 3.45
em .. ""."" 1.75
em. . ........ . 3.eo
8zt6.. " " .. " . 1. 70
em.... ....... z.zo
em....... . .. . us
me... .. ...... 3.45
em....... . .. ie.95
em-5 . . . 20.95
6238.. " . " . . " 4.45
em....... . .. 10.95
e250.. " . " . " 16.15
8251 .. . "" . " . 4.45
8253......... . . 6.90
em-5 .. . ... .. . HO
em... . .. .. ... 4.45

8255·5 ..... .. .. 5.20
am.. ... .. .... HO
8257-5 . . . . . ... . e.90
em... .. .. .... s.e5
e259-5 . .. . " " . 7.45
em.......... 75.oo
em.......... 3e.95
e275.. .... ... . 2e.95
em........... e.9o
8279-5 .. . ... . .. I.OD
em. . . . .. . . . .. 6.45
em. .. . . . . . ... e.45
em......... . 1u5
em.. " . " .. " e.45
em. . . . .. . . . . . 6.45
ez8e. . .. . . .. .. 24.00
eze9. " . " " " 4e.95
em..... .. . .. 16.95

2.5 . . ...... MHZ
ZBO·CPU .. .. .. . 3.90
ZBO·CTC . . . . . . . 3.16
ZBO·OARl . .. . . 10.96
ZIO·OIA . . . . . 13.96
ZIO·PIO . . . . . . . 3.15
ZIO·l10/0 . .... 11.15
ZID-ll0/1 . . . . . I 1.16
ZIO·llO/Z ..... 11 .15
ZIO·l10/I .. . .. 11.16
8.0 MHZ
ZIOl·CPU . . . . . . 9.96
Z808·CTC .. ... 12.16
ZIOl-PIO . . . . . 12.96
ZIDl-OARl . . . . 12.96

QUV·T8/2N

4.0 MHZ
ZIOA·CPU . . . . . . 429
ZIOA·CTC . . . . . . UO
ZIOA·OART .... . 9.15
ZIOA·OIA . . . . 12.96
ZIOA·PIO . . . . . . 429
ZIOA-110/0 .. .. 12.96
ZIOA-110/1 . . . . I U6
ZIOA-110/2 . . . . 12.95
ZIOA-110/9 .... 12.95
ZILOG

Z613Z ....... 33.16
Zl871 . " " " 31.15

$68.95

(No Timer)

LUV-1

$149.95

PRODUCTION Model
I

QUV-T8/2

$124.95

FAST Industrial Model

ST-8

$195.00

B·Tray Storage Cabinet

GANG PROGRAMMER
GANGPR0-8"'

Z·80

$97.50

INDUSTRIAL Model

•
e
•
e
•

$995. 00

High through-put
Rellable, uaer·frlendly
Intelligent algorlthm
Progl'llm and verify 2718 thru 27258
Stand alone (RS-232 option S185)

OTHER PRODUCTS:
PROM PR0-8

$689.00

84K Ver1lon
•Powerful EPROM/Mlcro develop·
ment programmer
• Keypad 1lmulatlon
e 258K memory bufferoptlon avallable

PROMPR0-7

$489. 00

• 32K non-expandable unit
• Bullt·ln 8748, 8749 progl'llmmlng

$1895. 00

Stand-alone RS-232 Unit

• Progl'llm• 20 and 24 aerlH PALa

4 POSITION . . . .. ...... .. ..... . .. ..... .. .14
6 POSITION ............. .. .. . .... ... ....89
6 POSITION ......... . .. ..... .. . . ...... . .19
7 POSITION . .. . . .. . . . . .. .. .. . . . .. .. .. . . .94
8 POSITION .. . .. .. . .. .. .. . .. .. . .. .. .. .. .94

8 pill ST.........12
14 ,11 ST. . . .. . . . .14
18 p!IST.........18
18 ,11 ST.........19
20 ,11 IT. .... ... .28
ZZ ,11 ST.... .. .. .29
24 ,1. IT.. ... ....29
Z8 ,11 ST.. .. .....39
40 ,11 ST.. .. .. .. .48
ST = Soldertall

8 ,11 WW .. .. .. . .61
14 ,11 WW ........68
16 ,11 WW ....... .68
18 ,11 WW ...... . .H
20 ,11 WW. . . . . . 1.04
ZZ ,11 WW. .. .. • 1.34
24 ,11 WW ...... 1.44
28,11ww . .. . .. 1.64
40 ,11 WW ...... 1.94
WW

= Wlrewrap

ZIF SOCKETS

1.0000
1.8432
2.0000
2.Dm
2.4678
3.2768
3.5 785
4.DODD
4.1943
U160
6.0000

MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz
MHz

6.2429
6.7143
8.0000
6.1440
B.4000
6.6638

MHz
MHz
MHz
MHz
MHz
MHz

::~m =~:

RIBBON CABLE
16,llZIF .... .... .. ... .... . .... . .. . .. 6.90
Z4 ,11 ZIF . . .. .. . .. .. . .. .. .. .. . .. . .. .. 7.90
28 111 ZIF ............ . . : ....... . . . .. . 8.90
ZIF= TEXTOOL (Zero lnaertlon Force)

VOLTAGE REGULATORS

CONTACTS
10
18
20
25
28
34
40
50

SINGLE
1'
.46
.60
.60
.70
.70
.93
1.Z7
1.Z8

COLOR
10'
4.30
4.70
6.60
6.60
8.60
8.60
11.60
lZ.00

COLOR
1'
.78
.96
1.16
1.Z2
1.Z7
1.66
1.82
2.40

CODED
10"
7.ZD
8.70
I0.90
11.60
11.60
14.40
I 16.70
21.90

7806T .. .. .. .. .. .74
7906T .. . .. . .. .. .14
78106C .. .. .. .. .34
7901T .. .... .. ...84
7808T .. . .. .... . .74
791ZT ....... .. . .84
781ZT ...........74
7916T ....... ....14
7816T .. .. ... .. . .74
mu .. ... ... ...14
78Z4T .... .. .. .. .74
7906K......... 1.44
7106K. . . . . . . . . 1.34
79lZK. . . . . . . . . 1.4 4
711ZK .. ... .. .. 1.34
79l6K . ........ 1.44
781 6K ..... .. . 1.34
mu ......... 1.44
7824K .. . . .... . 1.34
78LD6 .. .. .. .. .. .88
79LD6 .. . .. .. .. . .78
78L12 ........ .. .88
79l1Z .. ... .. . ... 78
78L16 . .. .. .. .. . .88
79L16 .. .. .. .. .. .78
78HD6K .. .. .. .. UD
LM3Z3K .. . .. .. . 4.90
78H1ZK . . .... . . UO
UA78140 . . . .. . . 1.90
C,T=T0·220
K=T0·3
L=T0·92

DIP CONNECTORS
NO. of CONTACTS

DESCRIPTION
ORDER 8Y 8
14 18 18 20 22 24 28
HIGH RELIABILITY
HRTnlT .94
.94 .94 1.69 1.79 1.79 1.89 2.39
TOOLED ST
IC SOCKETS
COMPONENT
ICCn
.60
.70 .80 .96 1.16 1.16 1.Z6 1.40
CARRIERS
(DIP HEADERS)
RIBBON CABLE
IDPu
1.36 1.66
2.40
DIP PLUGS (IOC)
ORDER EXAMPLE: A 14-pln High Rel. ST socket would be HAT 14 ST

40
2.89

ORDER BY

SOLDER
CUP
RT.ANGLE
PC.SOLDER
IDC
RIBBON CABLE
HOODS

MALE
FEMALE
MALE
FEMALE
MALE
FEMALE
BLACK
GREV

DPxxP
DBxxS
DBxxPR
DBxxSR
IDPxxP
IDB xxS
HOOD·B
HOOD

NO. of
9
15
1.98 2 .59
2.5 6 3 .53
1.55 2.1 0
2 .0 8 2.93
3 .27 4 .80
3 .59 5 .03

-

-

4.06

CONTACTS
25
37
50
2.40 4 .70 5. 96
3.15 7 .01 9.1 4
2.90 4 .73
4 .32 8 .09
6.13 9.1 2
8.74 9 .98

-

-

1.15

-

1.50 1.50 1 .15 2 .85 3 .40

ORDER EXAMPLE: A !S·pln Mele Solder Cup would be MALE DP 25 P

IDC CONNECTORS
DESCRIPTION
SOLDER HEADER
RT. U&LE SOLDER HEADER
WW HEADER
RT . U&LE WW HEADER
RIBBON HEADER SOCKET
Rll8DN HEADER
RIBBON EDGE CARD

ORDER BY
IDHxxS
IDHxxSR
IDHxxW
IDHxxWR
IDSxx
IDMxx
IDExx

NO. of CONTACTS
34
20
28
40
1.19 1 .58 2.10 2.48
1.25 1.88 2.21 2.82
2.88 3 .74 4 .40 5.18
3.18 4.12 4.35 4.70
1.78 2.33 3.05 3.83
- 5.40 8.15 8.90 7.40
2.15 2.28 2.55 3.15 3.70
10
.77
.80
1.78
1.95
1.05

:::::rn

8.0000
10.0000
I0. 7386
I2.0000
I U 18Z
15.0000
16.0000
17.4300
18.0000
18.4320
19.8808

MHt .... 2.89
IHt .... 2.89
MHt . .. . 2.89
MHt . . . . 2.69
MHt . . .. 2.69
MHt .. . . 2.89
MHt . .. . 2.89
MHt .... 2.89
MHt .... 2.89
MHt .... 2.69
MHt .... 2.89

20.0000 MHt .. . . 2.89
. .... 2.89
ZZ.1184 MHt .. . . 2.89
. .. . . 2.69
32.0000 MHt . ... 2.89
. . . . . 2.89
38.0000 MHt .. . . 2.89
. . ... 2.69
4B.DDDD MHt .. .. 2.89
. . ... 2.69
49.4360 MHt .... 2.89
. . .. . 2.89
49.8900 MHt .... 2.89
32.7B8 KHz . .. . . . 1.69

CRYSTAL CLOCK
OSCILLATORS
, PART NO.
1.000
1.B43
Z.000
4.000
8.000
10.000
16.000
18.432
19.660
20 .000
32.000

FREQUENCY
I.DODD MHz
1.8432 MHz
2.0000 MHz
4.0DODMHz
8.0000 MHz
10.0000 MHz
18.0000 MHz
1B.4320 MHz
19.B6DB MHz
20.0000 MHz
32.0000 MHz

EDGECARD
CONECTORS
S·100 ST ...
S·lOOWW ...
72-pln ST ...
72-plnWW. ..

3.85
4.85
8.85
7.85

50
3 .14
3.29
8.53
7.20
4.55
8 .40
4 .84

SAFT Power Products:
STANDBY POWER
- SUPPLIES 

I
Protect your computer and its
precious data from black-outs or
brownouts.Turns on if the power
goes off at the wall outlet!

$499.00
$699.00

SPS0200VA/117V
PRICE
U6
9.96
9.96
U6
U6
U6
9.96
9.95
9.96
9.96
U6

50-pln ST ... 4.85
44·pln ST ... 2.85
44-plnWW. . . 4.85

SPS0400VA/117V

SURGE
- SUPPRESSOR 
i tj\

~.. ~
~·

••
ii

H

I

~;,. \
Ii

STOPS lightening bolts or other
high energy line surges from
damaging your computer's sen·
sitive components.

SURGE SUPPRESSOR

$149.00

- EMl/RFI FILTER
RESISTORS
1/4 WATT 5% CARBON FILM
ALL STANDARD VALUES
FROM1 OHM-10MEGOHM
50PCS . . ............ 1.25
100 PCS .. .. .. .. ... .. 2.00
1 ,000 PCS ........... 1 5.00

2.00

D·SUBMINIATURE
DESCRIPTION

... . . 3.89
.. . .. 3.89
.. . .. 2.89
. .. .. 2.69
.... . 2.89
. .... 2.89
· · · · · 2.89
' ' · · ' 2·89
..... 2.89
. . . . . 2.89
. .. , . 2.89

LED

'

Jumbe RED
Jumbo GREEN
Jumbo YELLOW

LAMPS
1-99

100+

.09
.16
.16

.08
.14
.14

INTERFACE CHIPS
BT26 .... .. . .. 1.64
68TZ8 .... .. ... 1.84
B796 . . .. .. .. ••88
8796 ......... .88

8797 .. .. . .. .. .II

-

BT98 .. .. . . .. ..
018131 . .. ....
DP8304 . ... . . ..
018836 .......
018836 . . . . . . .

.BB

uo

2.24
1.94
.98

TRANSISTORS 

ZN918 .. . ..49
MPl91B. ...24
U210Z . . . .74
2NZZ18 ....49
2NZ218A ....49
U2Z19 ... .49
U2219A.. ..49
UZZZZ ....Z4
PNZZZ2 ....09
IPIZ3B9 ... .Z4
UZ484 ....Z4
U2906 ... .49
2um ....24

mm .. . uo

2N3066 . . . .78
3066T .....88
2N3393 . .. 29
2U414 . . ..Z4

2N3663 . . ..39
U36B6 .. . .39
PN36B6 . .. .Z4
MPl3B38.. ..24
MPl3840 ....24
PN3B43 ....24
PN3844 ....24
MPl3704.. ..14
MPl3708 .. ..14
mm ... 1.80
U3903 ....Z4
U3904 ... .09
U390B ....09
nm2 .. .. u
U41Z3 . .. .24
U4Z49 .. . .Z4
ZU304 ... .74
U4401 . . ..24

2N4402 .. ..Z4
U4403 ....24
U4B67 .. . .99
PN491B ....24
ZN60BB . .. .24
PN61Z9 ....24
PN6139 ... .24
U6Z09 ... .Z4
U60ZB .. . .34
ZNB043 ... 1.70
UB046 ... 1.70
Ul-A06 .... Z4
Ul-AD8 ....24
MPl-A66 .. .. u
TIP29 . .. . .84
TIP31 .. ...74
TIP32 .... .TB

• -

I

---

Eliminates line noise caused by
office equipment, printers, flour·
escent lights, switches, etc.

INTERFERENCE FILTER

$49.95

LINE
- CONDITION ER 
Isolation transformer is harmon·
ic compensating to hold line volt·
age steady, regulated; also sup
presses pulses and line noise.

LINE CONDITIONER

$395.00

computer components unlimited

serving You in BYTE for over 3 Years
<Quality Discount specialists>

STOCKINC STUFFERS
64KUPCRADE
* 9 x 4164 * 1 Yr. war. .

$33 a set

Blossom by orchid ·

* .*

PC Network Board Opt.
64K Exp. to 384K
* Par., Ser. &Clock

co-Processor

$2:~9 .

*Intel Mfg.

Hard ·o isk

* The Math Chip

$129 .

* controller & Software

* AST Sixpack compatible
* OK·384K
* Par. & Ser. Ports w I Clock
* All Software * 6 MO. War.

$769
. '

IBNI system
* 2 · 320K Drives ·

$199

· * 256K Memorv
. . * · Keybrd & opertion Guide _
. $1599

CCU YOUR

5%" Disk Drives

LARGEST DISK DRIVE
SUPPLIER

This Month Only
PRICES SLASHED!

1

QUANTITY

2

Rana systems
. 5210 520S 5200
33S 330 32S
39S 44S 43S
7S
70
70

Half Height
FDS2SAFullyApplecom.

FOSSA, 160K .. .
. 5160 51SO 5140
FDSSB.360K
13S 129 119
FDSSF,Ouad Density . . . . . . . . . 1S9 1SO 140
All TeaC's are Half Heights

FUllHTApple .

51SO 5140 5130
1SS 14S 140
280 270 260
195 190 185

5160 51SO

1

B-S2.360KPCCompatible .

. . 5190 5180 5170
150 140 130
230 220 210

Mitsubishi
4851 , '.A. Helgl1t . .•.. .. . __ . S179 S169 $159
48S3, ouad Den. •;, Height
. 169 159 140

control Data corp.
CDC9409. 360K . . .. . . .
CDC9409T, OuadDens1ty.

10

FDD·100-8
FDD·200·8

. 5129 5120 5111
, . 180 170 160

Shugart
. . . 5290 5280 5270
480 470 460

Tandon ·
TM848-1E . Sgl./Dbl. 'Ii Ht....... 5240 5230 5220
370 360 350
TM848-2E, Dbl./Dbl. 'hHt. .

Mitsubishi
5400 5390 5380
400 390 380

. 5100 5 95 5 90

Shugart
5A400. 160K . . . . .. .
SA455, 360K '/2 Heigl1t . . . .
5A465, ouad Den. '/2 Heigl1t

2

Siemens

M2894·63, Dbl./ Dbl. . . . .
M2896·63, Dbl./ Dbl. V2Ht.

• . 5140 5130 5120

Sigma Technology

QUANTITY

10

MPI

... 5175 5169 51S9
6S
60
so

Elite I . .
Elite II, Dbl. Head .. . .
Elite 111. ouad Density
controllercontrols4 Drives .

$3.45
8" Disk Drives

10

Micro sci
A-2, 3S TracK
controller

* Monochrome, RGB
* Composite
*Light Pen
*RF Mod
*Software
*Ram Disk
* Print Buffer

Teac

TM100-1, 160K .
TM100-2, 360K . .. . . . .
TM101-4. ouad Density ..
TMSS·2. 360K '12 Height . _

.

Paradise
Modular.Card

801R ,5gl./Dbl. .
851R, Dbl./Dbl.

Apple compatible Drives
2

* 2 Year warrant'{

QUANTITY

Tandon

1

* Par. & Ser. Ports
* RGB & composite Video

$199

* 10 Meg Internal

Idea Multi-function ·
Board

vutek

. . ,. 5200 5190 S1SO
• _. 250 200 190

51/4" & 8"
Power supply & Cabinets
QUANTITY

1
PC Products 5% "

2

10

5ingleCabinetwlpwr .. . .. . • . S 70 5 6Cl 5 50
Dua1T11inhnecabw/pwr . . .
80
70
60
DualCabinet& Power
80
70
60
All l1ave 6 month warranty

PC Products 8"
Sgl. Cabinetw /pwr & fan . .
. 5220
Dual w/pwrfor2 thinlines
. . 230
Dual w I pwr & fan · . . • . • . • • . 270

APPLE ADD ON'S

COMPUTER SYSTEMS

Brother

ALS

Apple
/IE cpu . . . . . . . . . . . . .. __ . • . . . 5 690
Macintosh . . . . ............... 189S
lie Portable . . . . . . . . . . . . . . .
999

zcard
CPM 3.o card ... .Asta'r'

Compaq

RF Modu lator .
Fanw/Surge . ... _....

Portable (PC com pat1b lel 2, 360K Drives
2S6K o fMemor'I . . . .. _....
5219S
ca ll fo r all ne w Co m paq 's

Kaypro
849
Ca ll
Ca ll
Call
Ca ll

IBM

PC64K, NO Drives .
. ....... . 51199
PC 64K, 1 Drive . . .
. . . . . . . . . . . . 134 9
PC64K, 2 Drives .
. . . . . . . . . . 1S49
XTW/10Meg , 2S6K . ............ 349S
Addit iona l M em ory64K
39
ATStandardConfig.. ..... . . . •.. 349S
ATW/20meg . . .
. ........ - .. S09S

Sanyo
MBCSS0·2 . . . . . . . .
. . . 5 799
MBC SSS·2
. . . . .......•. _. 1099
79
Optional serial Port . . . . . . . . . . . . .
Optional 360K Drive _. _. . . _. • . . . . 1S9

Joystick . ................... ... 5

Macro

·

Hercules
Colorcar d .
. _...... . . .... . .. 5 190
Graphicscar d . . . . . . . . . . . . . . . 340

Hard Disk

10 Meg. External w/p w r.

. 5119S

IBM

Monochrome Adapter . ........ .. 5 229
Colorcard . . . . . . . . .
. . . 239

Paradise Systems

Multi·displaycard .
New Modular Card . . . . . . . . .
Module A ........... _. . _.. .
Modules .

5 329
34S
88
240

Plantronics
PC+ w/Softw are _.... ...... .. . . 5 389

Quadram
. 5 219

64K upgrade
. .5

33

STB

Graphics PIUS/I . - . . . . . .. .. ... ... 5 369

PC Products
.5 219

Ports

44

. 5 29

Joystick . . . . .. . .. .

. . .5

HR1 s, Letter ouality . . . . ...• ... . 5 379
HR2 S(23 CPS) .
..........
719
HR3S (36 cpsl . .
979

Epson

RX·B0<120cpsl . . . . . . . . . . . . . . . . . Call
RX·BOFT (120 CPS) Fr iction & Tractor . For
FX·B0<160cpsl .. . . ...... Unbelievable
FX·100<160 cpsl 1S" carriage
Prices
JX·BO
Call

Okidata
82A (120 cpsl Par & Ser inter. . .. .... 5 299
83A(1S"Carriagel . . . . .
S69
84P (200 cpsl Friction & Tr act or . .
799

Micro Max
View max BO, BO co l. card
. 5 139
Viewmax BOE(F for /IE l 64K . . . . . . . . 129

Micro Soft
16KCard . . . . . . . .
. ..... 5 69
PremiumSo f tCard llE ......
369
Multiplan .
189
SoftCard tZBOl . . . . . . . .
239

MicroTek

serial In terface .. ......... . .... . s

89

.5

39
31
34

TC

Joystick .
Selec t·A·Port ............ .
Paddles . .......... .

Amdek
Color!+ c omposite Vi deo .
Color II + RGB Video
300G, 12" Gr een. . . .
300A, 12" Amber . .. . ..... .
310A, Monochrome Amber .

Six Pack+ . . . . . . ......... ... 5 2S9
Mega + ...... . ..... _. __ . __ . . . 26S

PC Peacock

5 44

Kraft

MONITORS

Ast Research

64KofMemorv .

1S
34

.5 49

Haves

. ... 51779

IBM ADD ON'S

ouadColor card . . . . . . . . .

.5

CCU

Tava

PCC ompatiblew/ Monitor.

.....

. ... 5 119
. . . 179

16K Mem. Card 1 yr w ar .
Joystick .

Kayrpo 11 • • • .
. . .. 5
Kaypro4 . .. . . .. .. . . ...... ....
Kaypro4 + 88 . . . . . . • . . . . . .
Kaypro 10
...•. ..... .
Kaypr o /IX
. . . .......

PRINTERS

.s

249
419
139
149
179

IBM
Monochrom e H i·Res Green ...... . 5 239

Princton Graphics

Okidata 90 series

92P(160CpS)W/Rom . .......
93P(1S " Carriagel w /Rom .

Taxan
...

...... 5 139
149
Call

zenith

.. s

ZVM 122, Hi·ResGr een .
ZVM123, Hi·ResAmber

99
99

PRINTER INTERFACES
.5

49

s

89
149
169
1s

Microtek
Dumplin g GX (Grapplercompatiblel
Dumpling GX exp to64K . . . . .
DumplingGX16K W/ 16Kexp t o64K .
for eacl1additional 16K

Okidata Options
Tractor for 82 & 92 .
serial Interface . . . . . . .

5

S9
99

orange Micro
Grappler +
Grappler+ w / 16K . . .

.

. . . . . 5 109
. . . . . 179

Star or Epson

. Epson serial interface .
Starseria l Interface

.. 5 319

Switch BOX
Par. Box .

. . 5 319

5 Y4" DISKETTES

CCU

Sgl/ Dbl rein f orced hub . 516 100for140
Dbl/ Dbl reinforced h ub . 19 100 for170
Not Bulk Packed
Sgl/ Db l .
Dbl/Dbl
Sgl/ Db l .
Dbl / Dbl
Sgl/Dbl .
Dbl/Dbl

ovsan

533
39

100 for300
100for370

519
2S

100for1BO
100for230

Fuji
verbatim
. . . .. ... 526
36

100for 240
100for340

8" DISKETTES
Sgl/Sgl
Db l/ Db l
Sgl/Sgl .
Db l/ Db l

ovsan

........ 534
.. S3

verbatim
... 530
. 40

100for320
100 f or480
100for280
100for360

DISK ACCESSORIES
verbatim

Fourth 01mens1on
card & Ca bl e

379
S99

Panasonic
1091t0KI Copy) . . . . . .

PGS HX12, IBM Copy . ........... .. S 469
PGSSR·12, Hi·Rescolor . . . . . . . . . . 849
PGS MAX ·12, 12" Monochrome .. . . 199
121 Green Hi·Res .
122 Amber Hi·Res .
440 720X400 . , ,

.s

...

8'. or sw· Head Cleaning Kit .

Flip Tub

sw· Holds 70 disks. plexiglass .

.S

9

.s

17

MODEMS
Anchor
Mark VI 300 Baud . . .. . .. . .. ... ... 5 99
Mar k VII 300 Baud External
139
Mark XII . . . .
239

Haves Micro computer
sm art Modem 300 Baud . . . . . . . 5
smart Modem 1200 Baud .
..
Smart Modem 12008 for PC .
Micro Modem llE .

20s
489
399
239

AMERICA'S NO. 1

IBMPC w/1 OMB
$2399

= __ _® Syst~m~
= - -~-::§: Spec1a/1sts

256K, one loppy Drive, Keyboard
I0MB Hard Disk with Controller
BOOTS FROM HARD DISK

ALL SYSTEMS ARE CONFIGURED
AND TESTED AT NO EXTRA CHARGE

WE CUSTOMIZE IBM PC SYSTEMS

IBM PC

IBMPCw/30MB
$3499

$1699

256K, two disk drives 360K each,
Drive Controller and Keyboard

*

PRICEWAR

Rx.so ..... s259 Fxso .... .$429
'EPSON RX·80fT ---.$2 99 FX-1 00 . --.$629
l0- 1SOD Parallel. __ S1,149 Serial . . . . . . .$1199
L0- 1500 Trartor . __ ___ $50 (utsheet feeder ___ .. $3 99
OKIDATA
lllCLUO[SPLUG&PlAY

m::::::: :::: :: Jm
B4P ......

-- 

.$749

JUK1 Lt r0unli ty, 18CPS, 13" wide ........ S399
6100
Trooor ................ $129

*

256K, one fl oppy Drive, Keyboatrl
30 MBHard Disk withCont roller
and BoollerPower Supply
BOOTS FROM HARD DISK

I •

TALL GRASS TECHNOLOGY
20 MB w/20 MB B{](kup
$2 599
·
- - · · · ·  · SJ'
35 MB w/45 MB Ba<kup  - -.. .. - - -. ,999
70 MB w/60 MB B!l(kup - --.. . -- - - .$5,999
ConrrollerCard ---· .... Sl 4o Canridge ____ ···- 540
QUBIE lOMB ..... . . .. . .. $888
EVEREX IOMB

•••

$888

TOSHIBA 1351 ... ---.-..$129 9 MAYNARD 1OMB/30MB
Trortor.......... ... $169 CutSheet feeder .. ... $799 IOMBIWS-1 ... .... $888 IOMBIWS-2 .. ..... $1,029
$Jb9 JOMB/WSl A_. ___ .$1999 30M BIWS -2A.... -.$2 ,099
DYNAX Dx• 15
ws.1Gemini ...... S104 9 ws.2Gemini .. . __ .S1149
Kevboord ... Sl49 Troclor ... S99 Sheet Feeder ... $199 "T he Gemini" "indudes lOMB Hord Di1k &Holl Ht . floppy
BROTHER
HR-25
S619___
HR ..35 ...
Tr00or
. __ ...... $119 Cut
Sheet...Feeder
. _. $899
$1 99
QUMESPRINT
With IBM Interlace Module

1140. . $1299
115 5 . .. .. $1499

*

CAuusLASTwnHYOURBESTauous

HARD DRIVES

TEAc~:i~HT 55B-OSOO

ORCHID TECHNOLOGY
PC Net PLUS Starter Kit . . . .. . . . . . . .
$899
PC netBlossom, PC turbo, PC netPlusRam . . . . .... CALL

1---------------i

IRMALINE

CALL FOR YOUR BEST PRICES

MULTl-DISPLAY CARDS
.. $199
Mono OR Color .
PERSYST BOB Color ... .
.... CALL
AST MonoGroph I'll/$ w/d0<k & pp ... -....... $369
SeriolPortOp tion ................... $30
EVEREX Grophics Edge

CALL
PC PEACOCK . . . . ... $219
TECMAR Graph ics Mosler
CALL

. .. $129

HERCULES ~~~~oa• p~: --···-·····
~m
---· · -

1200 Stan dalone .$469

BloslOOl 64K (lo 384K) ....................... Sm

ORCHID TECHNOLOGY

MAX-12 Amber-Monochrome
---.. -.
. --.$179
HX-12-Hi-Res
Color . . . . . ____
. ____
.$449
PGS ~~~~ 2D~Jb/:r Hi-Res Color. _·_-_-_-_· -_ ·__ -_-_-_s&1i

HAYES

SMARTMODEM 1200 8w/So ftwore $389

PC netlupgra~ .................. ... .... .. --CAll

NEWQUADBOARD (lo ~B~KI

$219

$249

TAXAN440Color-SuperHiRes ... . $599 8087CHIP · · · · · · · · · · .$159 ASTSIXPAK with64K(to384KJ
122A(M) ... $169 121G(M) . .. 5159 116A(C) . .$149 JUKI 6100
$399
t-----------~~~~~::;:....:.·_:._··:._.:_·_:.__··:._.:_·_:.__··:._.:·_. :. :·~~ AST MEGA PLUSwith 64K(to 512 1() __. __ _
300A (Composite) . . . . . . .$159 lOOG .
$139 MAYNARD lOMB/WS-2 .. $1 ,029
MISC. ADD ONS
AMDEK 310A (Mono) . ___ .. __ ._ .... $179
IBM PC Keyboard (original) . .CALL
8 0 8 7 CHIP . . . .. . .. .

$249

MODEMS

MICROCOM ERA 2
PC Internal 1200 Baud wise twore, 4Yr. Warrnnly

$3 59

HAYES
12oos1andalone .. S469
SMARTMODEM 1200Bwtsotwore .$389
QUBIE Standalone _.. .$329 Internal . ... $299
POPCOM1ntemalorStandalone ... CALL
PROMETHEUS

OKIDATA

m••::: ::::: ::: ~m

$159

CABLE Parallel .

$20 Serial .

$25

INCLUOE)PLUG & PLAY
B4P. -. ---... -- .. 749 Keyboard Extemioo, 6 It ._ . . . _ _ _ __ ... $10
1------------"1-,:~=-=~~=-=-==-::-.==E==n=ES=----i
BROTHER

~n~ !mm:

•:. m~

$

KEYTRONIC
Deluxe Keyboard KB5151
ORCHID TECHNOLOGY
Blossom 64-K (to 384K)
. . . . . . .$249
Turbo IB6. · · · · · · ...... ·
·.CALL

179

11. MEA1CAN
EXPRESS

15

rx'fia~·-~~~ ~- -~ ......... -... $32

VERBATIM ~otolife DSDO
Box of 10
. - .... . ..... . .. . .... $29
COMPUTER
POWER
P2 $109
ACCESSORIES DIRECTOR
Pl2 $149
STANDBY
200 WATTS .... ..$279
POWER SUPPLY 300 WATTS .. ....$379
Su Proleclion, upto 30 minutes Stondbv Power

AMOS%

3541 OLD CO NEJO ROAD, SUITE 102, THOUSAND OAKS, CA 91320
484
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Circle 68 on inquiry card.

DATA ACQUISITION

Monitor Mover

and control for ANY computer

Gives Back the Desk

Convert What You Have
To What You Want!
The Model 8232 communicates via
RS-232, and has 8 analog inputs (0-5 VDC;
8 bits), 8 digital inputs and outputs, and a
2000 point buffer. Suitable tor field data
logging or lab use, the 8232 costs only
$540. Direct bus-connect unit tor T~S801111 & 4 is $295. Detailed manual, $6.
Phone our applications engineer or write:

* *

STARBUCK**
DATA COMPANY

225 Crescent St.. Waltham, MA 02154 •

1

899-8629

Circle 3 53 on inquiry card.

~

~ RS232 Se1ial
• 8 Baud Rates
• Latched Outputs

r.=·

• Centronlcs Parallel
• Handshake Signals
• Compact JY. x 41' x
1

l:11r::::'r:r~1:. ~'r::~~lg~:~-=:e~~

IN!

lllh!1.I in. CMOS ltchnolOQy 1btH .. ~ti ....,..,.... !u I blllfl
1i~K. w llhi hanti•l\lklt ll'<Jl'l.llllll 10 rn•:1111T\IH

1.al.• Hltc:HDn 10

~~~~~ a1 :i~~I~~ D~':~~~hed~~:·~~~ll~rt~!l~wa:

MGOel

17~

lPU'S-!

lk!tr4,Prooduc:t1

eo...,,.s-1

=
,

lOd•fl

r;;::::=;==~
j ;~Ei:.fronj~·

........
.,......-.-=..~

"-=,,,..,~....,

F'Dll.cwr.c• &o:t

\llnlul~

Ollly l89.H

_ _ ,,,.,

Get ahead ol the competihon' You don't need
10 be a pro. lo use these proless1onal level
book/soltware packs Explana tory books. com,
piled sollware

• Experimental Statistics ..•................... $100
• Business Statistics ...........................:. $120
• Linear & Non·llnear
_
Programming ...............;....................... S 75
• Forecasting and Time-Serles ............. $100
• Business and Economic
Forecasting .......................................... $120.
• OptlmlzatlC?n ..................: ...:................. S 75
• Pert & Crlllcal Path
Techniques ..... :........................, ........... S 75 .
• Deel slon Analysis T echnlques .......... S 75
• Business and Finance
Math..•...,..•....•:...................................:.. S. 50
PC/MS-DOS. CP/M. Apple Dos 3 3
VISA. MasterCa;d. Check

LIONHEART, PO Box 379,
Alburg, VT, 05440
(514) 933-4918
Circle 231 on inquiry card.

FREE SOFTWARE
Use r Group Software isn't copyrighted, so n o fees
to pay' 1000's of CP/M and IBM software
programs in .COM and source code to copy
yourself! Games, business, utilities! All FREE !

P.O. Box 8056
Grand Rapids, MI 49508
(616) 241-4040

]1'11

Gaikimlil '111.llXi

CALL (805) 658-7466 or 658-7467 
For FAST Delivery

~

Circle 230 on inquiry card.

SAGE IV OWNERS
5, 10, 16 MB EXPANDED WINCH. .
BACKUPS AVAILABLE
ON REMOVABLE
CARTRIDGE DISK.
NOW AVAILABLE:
• TERAKrM Terminals
• Removable Winchesters
• Electronic Mail
• Data Base Services:
-FLEXWAVE™-ALADIN™
Contact: MASTERBYTE
COMPUTERS OF N.Y.

PC DRIVES
INT.

EXT.

Complete wl Cont. & Soft.

10Mb

ffii~~~~ 20Mb

-----

I

40Mb

749
1445
1995

1095
1745
2295

COMPUTERS & HARDWARES
• IBM PC, 256K, 2 HHFD ...... $1,695
• IBM PC, 256K, 2 HHFD, 10Mb. $2,499
COLUMBIA 1600-1/1600-4. $1,995/$2,995
TEAC 1hH 55B DRIVE . . _...... $135
• EPSON FX80/FX100 .. . . .. $427/$627
• JUKI 6300 (50 CPS L.O.) . . . .. $795
• JUKI 6100 (18 CPS L.Q.) .
. $430
• OLYMPIA RO (14 CPS, L.Q.) . . . $345
• TAXAN (TTUCOMP.) ...... $145/$135
• POPCOM 100X (1200 BAUD) .... $340

64K RAM CHIPS MICRO PLUS

150 NS

1020 E. EL CAMINO REAL
SUNNYVALE, CA 94087

$395

Suite 815 , 19 W. 34 St. N. Y., N. Y. 10001
12121 760-0340

CALL 408-737-2525 24 hrs.

Authorized S7RIDE MICRO Distributor

VISA, MC or COD. with DEPOSIT
Circle 243 on inquiry card.

RENT THE PUBLIC DOMAIN!

Li~lllll 11 11

~~~,~~·

Circle 14 8 on inquiry card.

LIONHEART

•Mo dels to tit most CR T's
• Rotates 360° on base
• Adjustable height
• Support tray swivels and lilts
• Holds up to 50 lbs
•Clamp, screw and wall mountings

1~

N'O 10flf10r wl 1ro~ pefi~l"'.or111ci'toiclt•1M llrnl~10 l)l' ,hit I ~

Circle 260 on inquiry card.

VTEK
DEC" VT100/VT52-Tektronix" 4010/4014
Terminal Emulation

CPIM USERS GROUP LIBRARY
Volumes 1-9 2, 4 6 disks rental- $45

SIG/M USERS GROUP LIBRARY
Volumes 1-90, 46 disks rental -$45
Volumes 91- 172, 40 disks rental -$4 5
SPECIAL! Rent all SIG/M volumes for $85
MOST FORMATS AVAILABLE! SPECIFY.

IBM PC -SIG (PC-DOS) LIBRARY
Volumes 1-135, SY<' disks $135
Public Domain User Group Catalog Disk $ 5 pp.
(CP/M only) (payment in advance, please)
Rental is for 7 days after receipt , 3 days grace to
return. Use credit card, no disk deposit.
Shipping, handling & insurance -$ 7 .50 per library.

(6191 941-0925 information,
(6191 727-1015 anytime order machine
Have your credi t card ready!

Public Domain Software Center
~
- I 1533 Avohill Dr. 'llll!!!'!lll

. .=.i

. . V ista, CA 92083 .

' AM EX.]

Circle 278 on inquiry card.

• PLOT10
• 4014 enhanced graphics
• Cross hairs
• VT100 numeric keypad
• User defined keys
• ASCII file transfer
• Half and full duplex support
• Generales long and short breaks
• High resolution printer oulput
• Zoomand shift plols
• Line monitor mode displays all traffic
• Speedy inleger arilhmelic in Assembler and C
• Corona high resolution graphics
Requires 192k memory in aCorona or IBM PC with color
board. Prowriter, Epson, IBM and Dkidata printers
supporled.

I Price $150. May by purchased directly from:

ICJ

~

~
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SCIENTIFIC ENDEAVORS I Route 4, Box 79
Kingston, TN 37763 (615) 376-6394
Circle 33 5 on inquiry card.

p ,., , .,

G·•v

Circle 81 on inquiry card.

~

IO
p
~

256x4
2101
256x4
5101
2102 -1
1024x4
2102L-4
1024x1
2102L-2
1024x1
1024x1
2125
2111
256x4
2111 L
256x4
256x4
2112
2114
1024x4
1024x4
2114-25
2114L · 4
1024x4
2114L-3
1024x4
2114L-2
1024x4
2114L-15
1024x4
1024x4
TC5514
2141
4096x1
2147
4096x1
2148
1024x4
TMS4044-4
4096x1
TMS4044-3
4096x1
4096x1
TMS4044 · 2
TMS40l44·2
4096x1
4096x1
UP0410
MK4118
1024x8
TMM2016-200
2048x8
TMM2016-150
2048x8
TMM2016·100
2048x8
2048x8
HM6116-4
HM6116-3
2048x8
HM6116-2
2048x8
HM6116LP-4
2048x8
HM6116LP-3
2048x8
HM6116LP -2
2048x8
TC5516
2048x8
TMS4016
2048x8
Z-6132
4096x8
HM6264P-15
8192 x8
HM6264LP·12
8192x8
HM6264LP-15
8192x8
LP=Low power

{450ns l
1 .95
(450ns)(cmos)
3 .95
(450ns)
.89
(450ns)(LP)
.99
{250ns)(LP)
1.45
(45ns)
2.95
(450ns)
2.49
{450ns)(LPI
2.95
(450ns)
2 .99
(450ns)
8 / 9 .95
(250ns)
8 / 10.95
(450ns)(LPI
8 1 12.95
(300ns)ILP)
8 / 13.45
(200ns)(LP)
8 / 13.95
(150ns)(LP)
8 / 19.95
(650ns)(cmos)
4.95
(200ns)
2.95
(55ns)
4.95
{70ns}
4.95
(450ns)
3.49
(300ns)
3.99
(200ns)
4.49
(200ns}(LP)
4.95
(100ns)
3.95
(250ns)
9 .95
(200ns)
4 .15
(150ns)
4 .95
(100ns)
6 . 15
(200ns)(cmos)
4 .75
(150ns)(cmo s)
4.95
(120nsJ(cmos)
8 .95
(200ns)(cmo s){LP)
5.95
(150ns)lcmos)(LP)
6 .95
(120ns)(cmo s)(LP)
10.95
(250ns)(cmos)
9.95
(200nsl
6 .95
(300ns)(Ostat)
34.95
1150ns Hcmos)
34.95
(120ns)(cmos)
49.95
(150nsl(cmos)
39.95
Osta t =Oua si-Static

4 .50
256x8
(1us)
1702
3 .95
1024x8
(450ns)
2708
5.95
1024x8
(450ns}(5V)
2758
2048x8
(650ns )
2 .95
2716-6
3.95
2048x8
(450ns){5V)
2716
2048x8
(350ns)!5V)
5 .95
2716-1
2048x8
{450ns)(5V)
5.50
TMS2516
(450ns)
7 .95
2048x8
TMS2716
4096x8
5.95
(450ns)(5VJ
TMS2532
4 .95
(450ns)(5V)
4096x8
2732
8.95
4096x8
(250ns )l5V}
2732-250
{200ns)(5V}
11 .95
4096x8
2732-200
(450nsl(5V)(21V PGMJ
4 .95
4096x8
2732A-4
4.95
4096x8
(350nsH5V)(21V PGM)
2732A-35
(250ns}(5VJ(21V PGM)
4096x8
9 .95
2732A
4096x8
(200ns}(5V)l21V PGM) 13.95
2732A-2
{450ns){5Vl
6 .95
2764
8192x8
(250nsl(5V)
7 .95
8192x8
2764-250
19.95
8192x8
(200ns)(5VJ
2764-200
(450ns)(5V)
14.95
8192x8
TMS2564
(450ns)(5V){24
pin}
39.95
8192x8
MCM68764
(350ns)(5V)(24 pin)
42.95
MCM68766
8192x8
19.95
16384x8
(450nsl(5V)
27128 -45
22.95
16384x8
(300ns}(5V)
27128-30
(250ns
)(5V)
24.95
16384x8
27128
5V=Single 5 Volt Supply 21V PGM=Program at 21 Volts

DYNAMIC RAMS
TMS4027
4096x1
4096x1
2107
MM5280
4096x1
TMS4050
4096x1
UPD411
4096x1
TMS4060
4096x1
MK4108
8192x1
MM5298
8192x1
16384x1
4116-300
4116-250
16384x1
4116-200
16384x1
4116 -150
16384x1
4116-120
16384x1
16384x1
2118
MK4332
32768x1
4164-200
65536x1
4164-150
65536x1
4164-120
65536x1
65536x1
MCM6665
TMS4164
65536x1
4164-REFRESH 65536x1
TMS4416
16384x4
41256 -150
262144x1
41256-200
262144x1
5v=Single 5 Volt Supply

(250i1s)
(200ns)
(300nsl
(300ns)
(300ns)
(300nsl
(200ns)
(250nsl
(300ns)
(250ns)
(200ns )
(150ns)
(120ns)
(150ns ){5v)
(200ns)
(200ns)l5v)
(150ns)(5v)
(120ns){5v)
(200ns){5v)
(150ns)(5v)
8.95
(150ns)(5V)(REFRESH) 8.95
(150ns)l5v)
9.95
44.95
(150ns)(5v)
(200ns)(5v)
39.95
REFRESH=Pin 1 Refresh

Z-80

6500

2.5 MHz

1.0 MHz

3.95
3 .95
10.95
14.95
3.95
11.95
11.95
11 .95
11.95

4.0 MHz
4 .49
4 .95
9.95
12.95
4 .49
12.95
12.95
12.95
12.95

6.0 MHz
9 .95
12.95
12.95
19.95
29.95
29.95

4 .95
6502
65C02(CMOS) 12.95
6504
6 .95
8.95
6505
9.95
6507
6520
4.35
6522
6.95
9 .95
6532
22.50
6545
11.85
6551

2.0MHz
6502A
6522A
6523A
6545A
6551A

3.0 MHz
65028

UARTS

ZILOG

486

6.95
9 .95
11.95
27.95
11.95
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9 .95

68000-8
6800
6802
6803
6808
6809E
6809
6810
6820
6821
6828
6840
6843
6844
6845
6847
6850
6852
6860
6875
6880
6883
68047
68488

****HIGH TECH****
$12.95

65C02

CMOS VERSION OF THE 1 MHz
6502 MICROPROCESSOR
•LOW POWER-8ma OPERATION, 10 MICROAMP
STANDBY
•SINGLE POWER SUPPLY: 3-6 VOLTS
• 27 NEW INSTRUCTIONS AND ADDRESS MODES
• PIN FOR PIN COMPATIBILITY WITH 6502
•BUS ENABLE AND MEMORY LOCK FEATURES
• USED IN APPLETM lie COMPUTERS

****SPOTLIGHT****

49 .95
2 .95
7.95
19.95
13.90
14.95
11 .95
2 .95
4.35
2 .95
14.95
12.95
34.95
25.95
12.95
11.95
3 .25
5.75
7 .95
6.95
2 .25
22.95
24 .95
19.95

6800=1 MHz
10.95
22.95
29.95
29.95
6 .95
6.95
19.95
19.95
5 .95

8031
8035
8039
INS8060
INS8073
8080
808 5
8085A ·2
8086
8087
8088
8089
8149
8155
8155-2
8156
8185
8185-2
8741
8748
8749
8755

29.95
5.95
5.95
17.95
49.95
3 .95
4 .95
11.95
24.95
175.00
29.95
69 .95
39.95
6 .95
7 .95
6 .95
29.95
39.95
29.95
24.95
39.95
24.95

MISC.
UPD7201
TMS99531
TMS99532
ULN2003
3242
3341
MC3470
MC3480
11C90
95H90
2513-001 up
2513-002 low

8202
8203
8205
8212
8214
8216
8224
8226
8228
8237
8237-5
8238
8243
8250
8251
8253
8253-5
8255
8255-5
8257
8257-5
8259
8259-5
8271
8272
8274
8275
8279
8279-5
8282
8283
8284
8286
8287
8288
8289
8292

24 .95
39.95
3.50
1 .80
3 .85
. 1.75
2.25
1.80
3 .49
19.95
21 .95
4 .49
4 .45
10.95
4 .49
6 .95
7 .95
4 .49
5 .25
7.95
8.95
6 .90
7 .50
79.95
39.95
39.95
29 .95
8. 95
10.00
6.50
6.50
5.50
6.50
6 .50
25.00
49 .95
14.95

32.768 KHz
1.0MHz
1.8432
2.0
2.097152
2.4576
3 .2768
3.579545
4.0
4 .032
5.0
5.0688
5.185
5.7143
6 .0
6.144
6 .5536
8.0
10.0
10.738635
14.31818
15.0
16.0
17.430
18.0
18.432
20.0
22.1184
24 .0
32.0

GENERATORS
BIT RATE
MC14411
BR1941
4702
COM5016
COM8116
MM5307

11.95
11.95
12.95
16.95
10.95
10 .95

FUNCTION
MC4024
LM566
XR2206
8038

3.95
1.49
3.75
3 .95

1771
1791
1793
1795
1797
2791
2793
2795
2797
6843
8 272
UPD765
MB8876
MB8877
1691
2143

15.95
23.95
23.95
23.95
23.95
54.95
54.95
59.95
59.95
34.95
39.95
19.95
29 .95
34.95
7.95
7 .95

l<EVBOARO
CHIPS
AY S-23"?6
11 .95
AV 5-3600 STD 11 .95
AY5·3600 PAO 11 .95

CLOCK
CIRCUTS

1.0MHz
1.8432
2 .0
2.4576
2 .5
4 .0
5.0688
6.0
6 .144
8.0
10.0
12 .0
15.0
16.0

7.95
7 .95
7 .95
7 .95
7 .95
7 .95
7 .95
7 .95
7 .95
7 .95
7 .95
7 .95
7 .95
7.95

18.432
20.0
24.0

74LSOO
74LS01
74LS02
74LS03
74LS04
74LS05
74LS08
74LS09
74LS10
74LS11
74LS12
74LS13
74LS14
74LS15
74LS20
74LS21
74LS22
74LS26
74LS27
74LS28
74LS30
74L$32
74LS33
74LS37
74LS38
74LS40
74LS42
74LS47
74LS48
74LS49
74LS51
74LS54
74LS55
74LS63
74LS73
74LS74
74LS75
74LS76
74LS78
74LS83
74LS85
74LS86
74LS90
74LS91
74LS92
74LS93
74LS95
74LS96
74LS107
74LS109
74LS112
74LS113
74LS114
74LS122
74LS123
74LS124
74LS125
74LS126
74LS132
74LS133
74LS136
74LS137
74LS138
74LS139
74LS145
74LS147
74LS148
74LS151
74LS153
74LS154
74LS155
74LS156
74LS157
74LS158
74LS160
74LS161
74LS162
74LS163
74LS164
74LS165
74LS166
74LS168
74LS169
74LS170
74LS173
74LS174
74LS175
74LS181

.24
.25
.25
.25
.24
.25
.28
.29
.25
_35
.35
. 45
.59
.35
.25
.29
.25
.29
.29
.35
.25
.29
.55
.35
.35
.25 .
.49
.75
.75
.75
.25
.29
.29
1. 25
.39
.35
.39
.39
.49
.60
.69
.39
.55
.89
.55
.55
.75
. 89
.39
.39
.39
.39
.39
.45
.79
2 .90
.49
.49
.59
.59
.39
.99
.55
.55
1.20
2.49
1.35
.55
.55
1.90
.69
.69
.65
.59
.69
.65
.69
.65
.69
.95
1.95
1.75
1.75
1.49
.69
.55
.55
2.15

74LS189 8.95
74LS190
.89
74LS191
.89
74LS192
.79
_79
74LS193
74LS194
.69
74LS195
.69
74LS196
.79
74LS197
.79
74LS221
.89
74LS240
.95
74LS241
.9 9
74LS242
.99
_99
74LS243
74LS244 1.29
74LS245 1.49
74LS247
.75
74LS248
.99
,99
74L$249
74LS251
.59
74LS253
.59
74LS257 .59
74LS258
.59
74LS259 2.75
74LS260
.59
74LS261 2.25
74LS266 .55
74LS273 1.49
74LS275 3.35
74LS279
.49
74L$280 1.98
74LS283 .69
74LS290
.89
74LS293
.89
74LS295
.99
74LS298 .89
74LS299 1.75
74LS322 5.95
74LS323 3.50
74LS324 1.75
74LS348 2.50
74LS352 1.29
74LS353 1.29
74LS363 1.35
74LS364 1.95
74LS365
.49
74LS366
.49
74LS367
.45
,45
74LS368
74LS373 1.39
74LS374 1.39
74LS375
.95
74LS377 1.39
74LS378 1. 18
74LS379 1.35
74LS385 3 .90
74LS386
.45
74LS390 1.19
74LS393 1 .19
74LS395 1.19
74LS396 1.89
74LS399 1.49
74LS424 2.95
74LS447
.95
74LS490 1.95
74LS540 1.95
74LS541 1.95
74LS624 3.99
74LS640 2.20
74LS645 2.20
74LS668 1 .69
74LS669 1.89
74LS670 1.49
74LS67414 .95
74LS682 3.20
74LS683 3.20
74LS684 3.20
74LS685 3 .20
74LS688 2.40
74LS689 3.20
81LS95
1.49
1 .49
81LS96
25LS2518 4.13
25LS2521 2.80
25LS2538 3 . 74
25LS2569 2 .80
26LS31
2 .19
26LS32
2 .19

Circle 209 on inquiry card .

74500
74502
74503
74504
74505
7 4 508
74509
74510
74511
74515
74520
74522
74530
74532
74537
74538
74540
74551
74564
74565
74574
74585
74586
74511 2
745113
745114
"')d;,~;'1.~

74 5 132
745133
745134

.J2
.J5
.J5
.J5
.J5
.J5
.40
.J5
.J5
.J5
.J5
.J5
.J5
.40
.88
.85
.J5
.J5
.40
.40
.50
1.99
.50
.50
.50
.55
2. 75
1.24
.45
.50

745135
.89
745138
.85
745139
.85
745140
.55
7451 5 1
.95
745153
.95
745157
.95
745158
.95
745161
1.95
745162
1.95
745163
1.95
74516 8
J .95
7 4 516 9
3 .95
745174
.95
745175
.95
745180 11.95
745181
J .95
745182
2 .95
745185 16.95
74518 8
1.95
74 5 18 9
6 .95
74S194
1.49
74519 5
1. 49
745196
1.49
745197
1 .49
745201
6.95
745 2 2 5
7.95
745226
J .99
7 4 5240
2.20
745241
2 .20

745244
745251
745253
745257
745258
745260
745273
745274
745275
745280
745283
745287
745 288
745289
745299
745301
745373
745374
745381
745387
7453 9 9
745412
745470
745471
745472
745474
745570
745571
745573
875181
8751 8 5

2 .20
.95
.95
.95
.95
.79
2 . 45
19.95
19.95
1.95
3 .29
1.9 0
1 .90
6 .98
7 .J5
6 .95
2 . 45
2 .45
7 .95
1.95
2 .95
2 .98
6 .95
4.95
4 .95
4 .95
2 .95
2.95
9.95
16.25
16.95

4000
4001
4002
4006
4 007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4 030
4034
4035
4040
4041
4042
4043
4044
4046
4047
4048
4049
4050
4051
4052
4053
4060
4066
4068
4069
4070
4071
4072
4073
4075
4076
4077
4078
4081
4082
4085
4086
4093
4094
4098
4099
14409
14410
14411
14412
14419
14433
4502
4503
4507
4508
4510
4511
4512
451 4
4515
4516
4518
4519
4520
4521
4522
4526
4527
4528
4529
4531

7400
7400
7401
7402
7 403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7 4 13
7414
7416
7417
7420
7421
7422
7423
7425
7426
7427
7428
7430
7432
7433
7437
7438
7439
7440
7442
7443
7444
7445
7446
7447
7448
7450
7451
7453
7454
7460
7470
7472
7473
7474
7475
7476
7480
7481
7482

. 19
. 19
.19
.19
.19
.25
.29
.29
.24
. 19
.19
.25
.JO
.J5
.49
.25
.25
.19
.J5
.J5
.29
.29
.2 9
.29
.45
. 19
.29
.45
.29
.29
.79
. 19
.49
.65
.69
.69
.69
.69
.69
. 19
.2J
.2J
.2J
.2J
.J5
.29
.J4
.JJ
.45
.J5
.59
1.10
.95

7483
7485
7486
7489
7490
7491
7492
7493
7494
749 5
7496
7497
74100
74105
74107
74109
74110
74111
74116
74120
74121
74122
74123
74125
74126
7 4 128
74132
74136
74141
74142
74143
74144
74145
741 4 7
74148
74150
74151
74152
74153
74154
74155
74156
74 157
74159
74160
74161
74162
74163
74164
74165
74166
74167
74170

.50
.59
.J5
2.15
.J5
.40
.50
.J5
.65
.55
.70
2 .75
1.75
1.14
.JO
. 45
.45
.55
1.55
1.20
.29
.45
.49
. 45
.45
.55
.45
.50
.65
2 .95
4 .95
2 .95
.60
1.75
1.20
1.35
.55
.65
.55
1.25
.75
.65
.55
1 .65
.85
.69
.85
.69
.85
.85
1.00
2 .96
1.65

TRANSISTORS
2N918
.50
MP5918
.25
2N2102
.75
2N2218
.50
2N2218A .50
2N2219
.5 0
2N2219A .50
.25
2N2222
PN2222
.10
MP52369 .25
2N2484
.25
2N2905
.50
2N2907
.25
PN2907 1 .25
.79
2 N3055
3055T
.69
2N3393
.JO
2N3414
. 25
2N3563
. 40
2N3565
.40
.25
PN3565
MPS3638 . 25
MP53640 . 25
PN3643
. 25
PN3644
.25
MPS3704 . 15
MPS3706 . 15

2N3772 1 .85
2N3903
.25
2N3 9 04
.10
2N3906
.10
2N4122
.25
2N4123
.25
2N4249
.25
2N4304
.75
2N4401
.25
2N4402
.25
2N4403
.25
2N4857 1.00
PN4916
. 25
2N5086
.25
PN51 2 9
.25
PN5139
.25
2N5209
.25
2N6028
.J5
2N6043 1 .75
2N6045 1 .75
MP5-A05 .25
MP5-A06 .25
MPS-All .40
MPS - ASS .25
MPU-131 .99
TIP29
.65
TIP31
.75
TIP32
.79

74172
74173
74174
74175
74176
74177
74178
74179
741 8 0
741 8 1
74182
7418 4
74185
74189
74190
74191
74192
74193
7419 4
74195
74196
74197
74198
74199
74221
74246
74247
74248
74249
74251
74259
74265
74273
74276
74278
74279
74283
74284
74285
74290
74293
74298
74351
74365
74366
74367
74368
74376
74390
74393
74425
74426
74490

5 .95
.75
.89
.89
.89
.75
1.15
1.75
.75
2.25
.75
2.00
2.00
2 .99
1.15
1.15
.79
.79
.85
.85
.79
.75
1.35
1.35
1. 35
1 .J5
1.25
1.85
1. 95
.75
2.25
1.35
1.95
1.25
3 . 11
.75
2 .00
J.75
3 .75
.95
.75
.85
2 .25
.65
.65
.65
.65
2 .20
1.75
1. J5
3 . 15
.85
2.55

IC
SOCKETS
8
14
16
18
20
22
24
28
40
64

PIN
PIN
PIN
PIN
P IN
PIN
PIN
PIN
PIN
PIN

1-99 100
ST .1J .11
ST
.15 . 12
ST . 17 .1J
ST .20 .18
ST .29 .27
ST .JO .27
ST .30 .27
ST
.40 .J2
ST .49 .39
ST 4 .25CAll

5T =SOLOERT AIL
8
14
16
18
20
22
24
28
40

PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN
PIN

WW .59
WW . .69
WW .69
WW .99
WW 1.09
WW 1.39
WW 1. 49
WW 1.69
WW 1. 99

.49
.52
.58
.90
.98
1.28
1. 35
1 .49
1.80

WW • W I A~RAP

.29
.25
.25
.89
.29
.9 5
.J9
.45
.25
.25
.J8
.79
.J 9
.J9
.69
.79
.J 9
.75
.79
.79
.29
.65
.29
1.65
.45
.69
.79
.J 9
1.95
.85
.75
.75
.69
.85
.79
.85
.95
.69
.J5.
.J5
.79
1.99
.79
.89
.J9
.J9
.29
.J5
.29
.29
.29
.29
.79
.59
.29
.29
.29
.95
.95
.49
2.99
2 .49
1.95
12.95
12.95
11 .95
12.95
7 .95
14.95
.95
.65
1.25
1.95
.85
.85
.85
1. 25
1.79
1.55
.89
.J9
.79
4.99
1.25
1.25
1.95
1.19
2 .95
.95

4532
4538
4539
4541
4543
4553
4555
4556
4558
4560
4569
4581
4582
4584
4585
45151
4702
4724
74COO
74C02
74C04
74C08
74C10
74C14
74C20
74C30
74C32
74C42
74C48
74C73
74C74
74C76
74C83
74C85
74C86
74C89
74C90
74C93
74C95
74C150
74C151
74C154
74C157
74C160
74C161
74C162
74C163
74C164
74C165
74C173
74C174
74C175
74C192
74C193
74C195
74C200
74C221
74C224
74C373
74C374
74C901
74C902
74C903
74C905
74C906
74C907
74C908
74C909
74C910
74C911
74C912
74C914
74C915
74C918
74C920
74C921
74C922
74C923
74C925
74C926
74C927
74C928
74C929
7 4 C930
80C95
80C96
80C97
80C98

INTERFACE
8T26
8T28
8T9!t
8T96
8T97
8T98
DM8131
DP83 04
058833
058835
058836
058837
058838

1.59
1.98
.89
.89
.89
.89
2 .95
2.29
2 .25
1.99
.99
1.65
1.30

INTERSIL

1.95
1.95
1.95
2 .64
1. 19
5 .79
.95
.95
2.45
4 .25
3.49
1.95
1.95
.75
.75
12 .95
12.95
1.50
.J5
.J5
.J5
.J5
.J5
.59
.J5
.J5
.J9
1.29
1.99
.65
.65
.80
1.95
1.95
.J9
4.50
1. 19
1.75
.99
5 .75
2.25
J.25
1.75
1. 19
1. 19
1.19
1. 19
1.39
2 .00
.79
1. 19
1.19
1.49
1.49
1.J9
5.75
1.75
2 .25
2.45
2.45
.J 9
.85
.85
10.95
.95
1.00
2 .00
2 .75
9 .9 5
8 .95
8.95
1.9 5
1.19
2.75
17.95
15.95
4 .49
4 .95
5. 9 5
7.95
7.95
7.95
19.95
4.95
.85
.95
.95
1.20

A ne w family of high spee d CMOS logic featuring
the speed o f low power S chenk y (8 ns typical gate prop
agation delay), combined with the advantages o f CMOS:
'lefy low power consumption. superior noise immunity,
and improved output drive .

74HCOO

74HC : Operate at CMOS lo gic levels a ri d ar e ideal
for new. all-CMOS designs.
74HCOO
.59
74HC175
.99
74HC02
.59
74HC193
1 .25
74HC04
.59
74HC194
1.04
74HC08
.59
74HC195
1 .09
74HC10
.59
74HC238
1.35
74HC11
.59
74HC240
1 .89
74HC14
.79
74HC241
1 .89
74HC20
.59
74HC242
1.89
74HC27
.59
74HC243
1.89
74HC30
.59
74HC244
1.89
74HC32
.69
74HC245
1.89
74HC51
.59
74HC251
.89
74HC74
.75
74HC257
.85
74HC75
.85
74HC259
1.39
74HC8 5
1 .J5
74HC273
1.89
74HC86
.69
74HC299
4.99
74HC93
1. 19
74HC367
.99
74HC125
1.19
74HC373
2.29
74HC132
1.19
74HC374
2 .29
74HC138
.99
74HC393
1.39
74HC139
.99
74HC4017
1.99
74HC151
.89
74HC4020
1.39
74HC153
.89
74HC4024
1.59
74HC154
2.49
74HC4040
1.J9
74HC157
.89
74HC4049
.89
74HC161
1. 15
74HC4050
.89
74HC164
1.25
74HC4060
1.29
74HC166
2.95
74HC4511
2 .J9
74HC174
.99
74HC4538
2.29

74HCTOO

74HCT: Direct . drop-inreplacements fo rLS TILand
can be intermi1ted with 74L5 in the sam e circuit.
74HCTOO
.69
74HCT175
1.09
74HCT02
.69
74HCT193
1.39
74HCT04
.69
74HCT194
1 .19
74HCT08
.69
74HCT195
1.29
74HCT10
.69
74HCT238
1.49
74HCT11
.69
74HCT240
2 .19
74HCT14
.89
74HCT241
2.19
74HCT20
.69
74HCT242
2 .19
74HCT27
.69
74HCT243
2 .19
74HCT30
.69
74HCT244
2 .19
74HCT32
.79
74HCT245
2 . 19
74HCT51
.6 9
74HCT251
1 .09
74HCT74
.85
74HCT257
.99
74HCT75
.95
74HCT259
1.59
74HCT85
1.49
74HCT273
2 .09
74HCT86
.79
74HCT299
5.25
74HCT93
1.29
74HCT367
1 .09
74HCT125
1.29
74HCT373
2 . 49
74HCT132
1.29
74HCT374
2 .49
74HCT138
1. 15
7 4 HCT393
1 .59
74HCT139
1 .15
74HCT4017
2.19
74HCT151
1 .05
74HCT4020
1.59
74HCT153
1.05
74HCT4024
1.79
74HCT154
2 .99
74HCT4040
1.59
74HCT157
.99
74HCT4049
.99
74HCT161
1.29
74HCT4050
.99
74HCT164
1.39
74HCT4060
1 .49
74HCT166
3.05
74HCT4511
2 .69
74HCT174
1.09
74HCT4538
2 .59

gsPECTRONICS
CORPORATION
EPROM ERASERS
T im e r
PE -14
PE -14T
PE-24T
PL-265T
PR -125T
PR-320T

DAT AAQC
ADC0800
ADC08 04
ADC0809
ADC0816
ADC0817
ADC0831
DACOBOO
DAC0806
DAC0808
DAC1020
DAC1021
DAC1022
MC1408L6
MC1408L8

15.55
3.49
4.49
14.95
9 .95
8 .95
4 .49
1.9 5
2 .95
8 .25
7 .95
5.95
1.95
2.95

EXAR

Capacity Intensity
(uW/ Cm 2)
Chip
8,000
9
8 ,000
9
12
9.600
JO
9 ,600
25
17.000
17,000
42

$83.00
S119.00
S175 .00
S255.00
$349.00
S595.00

9000
9304
9316
9J28
9334
9J68
9401
9601
9602
96J7
96502

.9 5
1 .00
1.49
2 .50
J .95
9. 95
.75
1.50
2 .95
1.95

76477
76488
76489
SSl-263
A Y3-8910
A Y3-8912
MC3340
SP1000

J .95
5 .95
8.95
J9.95
12 .95
12.95
1.49
3 9. 00

OPTO-ISOLA TORS

T0-220 CASE PACKAGE
7805T
7808T
7812T
7815T
7824T

.75
.75
.75
.75
.75

7905T
7908T
7912T
7915T
7924T

T0-3 CASE PACKAGE
7 8 05K
7812K
7815K
7824K

1. 39
1 .39
1.39
1. 39

7905K
7912K
7915K
7924K

1.49

T0-92 CASE PACKAGE
78L05
78L12
78L15

.69
.69
.69

79L05
79L12
79L 15

.79

_79
.79

OTHER VOLTAGE REGS
7 8 M05C 5vott 1/2amp T0·220
LMJ2JK 5vo lt lamp T0-3
LMJJ8K Adj. 5amp T03
78H05K 5v o lt 5amp T0-3
78H12K 12vo lt5amp T0·3
7 8 P05K 5volt 10amp T0-3
UA78S40
FAIRCHILD DIP

LINEAR
LM301
.J4
LM567
.89
LM301H
.79
NE570
J.95
.45
LMJ07
NE571
2 .95
LM308
.69
NE5 9 0
2.50
LM308H
1.15
NE592
.98
LM309H
1. 95
LM709
.59
LM309K
1. 25
LM710
.75
LM310
1.75
LM711
.79
LM311
.64
LM723
.49
LM311H
.89
LM723H
.55
LM312H
1. 75
LM733
.98
LM317K
3 .95
LM741
.J5
LM317T
1.19
LM741N-14 .35
LM318
1. 49
LM741H
.40
LM318H
1 .59
LM747
.69
LM319H
1 .90
LM748
.59
LM319
1.25
LM1014
1.19
LM320 see 7900
LM1303
1.95
LMJ22
1.65
LM1310
1.49
LM323K
4.95
MC1330
1.69
LM324
.59
MC1349
1.89
LM329
.65
MC1350
1.19
LM331
3 .95
MC1358
1 .69
LM334
1 .19
MC1J72
6.95
1. 40
LMJJ5
LM1414
1 .59
1 .75
LMJJ6
LM1458
.59
LM337T
1. 95
LM1488
.69
LM337K
3 .95
LM1489
.69
LM3 3 8K
3.95
LM1496
.85
LM339
.9 9
LM155 8 H 3 .10
LM340 s ee7800
LM1800
2 .J7
LM348K
.99
LM1812
8.25
LM350K
4 .95
LM1830
3 .50
4.60
LM350T
LM1871
5.49
LMJ58
.69
LM1872
5.49
LM35:9
1.79
LM1 8 77
3 .52
LM376
3.75
LM188 9
1 .95
LM377
1. 95
LM18 9 6
1 .75
LM378
2.50
ULN2003 2.49
LM379
4 .50
LM2877
2.05
LM380
.89
LM2878
2.25
LM380N -8 1 .10
LM2900
.85
LM381
1 .60
LM2901
1.00
LMJ 8 2
1.60
MP02907 1.95
LM38 3
1.95
LM2917
2 .95
LM384
1. 95
LMJ900
.59
LM386
.89
LM3905
1 .25
LM387
1. 40
LM3909
.98
1. 35
LMJ89
LM3911
2 .25
1. 95
LMJ90
LM3914
J .95
LM392
.69
LM3915
3 .95
LM393
1.29
LM3916
3. 95
LM394H
4 .60
MC4024
J. 95
LM3 9 9H
5.00
MC4044
4.50
NE531
2 .95
RC4136
1.25
NE555
.J4
RC4151
3.95
NE556
.65
LM4250
1.75
NE558
1.50
LM4500
3.25
NE564
2.95
RC4558
.69
LM565
.99
LM13600 1 .49
LM566
1.49
LM13700 1 .45
H:: T0 -5 CAN, K=T0-3, T=T0-220

RCA
CAJ02J
CA3039
CA3046
CA3059
CAJ060
CAJ065
CA3080
CA3081
CAJ082

2.75
1.29
1 .25
2 .90
2.90
1 .75
1.10
1.65
1.65

CA3083
CAJ086
CA3089
CA3096
CA3130
CA3140
CA3146
CA3160
CA3183

Tl
4.20
1 .65
3.25
1 .49
1 .49
1.95
1 .95
1.95
1 .25
1.25

75365
75450
75451
75452
75453
75454
75 4 91
75492
754 9 3
75494

Bl FET
LF30
LFl5 1

LFlSl
lF J55
LF3S6
LFl.5 7
LF411

l.1'41 2

Circle 209 on inqu iry card.
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'"MFG BY CORONA
.. LOW COST
• FITS LC -HP BELOW

QUANTITIES LIMITED
• PRESETTOCHANNELJ
• USE TO BUILD TV

COMPUTER JNTERFACE
• +5 VOLT OPERATION

LINE CORDS

~~~~~~~: ~;~~~NR~~:~

82.:

J.gs

S -lOO WW

4 . 95

72 PIN ST

6.95

~ :g~:i:g~
~ ~g~:~:g~

:~g
:~~

~~ ~:~ ":Tw
:~ ~!~ ;i

~:~~

~~~~~

100/SB.OO

4.95

1N4148

DIODES

44 PIN WW

~~~~~

2

RIBBON CABLE MALE
RIBBON CABLE FEMALE
SOLDER CUP MALE

8 .95
8 . 95
7.95

KBP04
MDA801
MOA980-1
MOA980-2
VM48

.25
.25

~gg~:~ f. ~A

CONTACTS
ORDER BY

HIGH RELIABILITY TOOLED
AUGATxxST
ST IC SOCKETS

8
.99

••

.99

16
.99

ICC xx

.65

.75

.85

20

22

1 .69

1.89

1.89

1 .00 1.25 1.25

...

28

40

1.99 2.49 2.99

1. 35

1.50 2 .10

--

RIBBON CABLE
... -· 2 .50
IDPxx
1.45 1.65
DIP PLUGS tlDC I
FOR ORDERING INSTRUCTION S SEE IOC CONNECTORS BELOW

...

4 .15

T0-220
T0-220
T0-3
T0-220
T0-3

.25
.45
.55

BRIDGE
400PIV 1.5A BRIDGE
50PIV 12A BRIDGE
50PIV 12A BRIDG E
100PI V 12A BRIDGE
DIP-BRIDGE

MALE
1t·t:MAL
MALE
FEMALE

SOLDER CUP
RIGHT ANGLE
PC SOLDER

UHxx

WIRE WRAP
IOC RIBBON CABLE
HOODS

DBo:P
DB x "S
DBuPR
OBxxSR

Ft::MAL
MALE
FEMALE
BLACK
GREV

DBxxSWW
IDB xxP
IDB x xS
HOOD-B
HOOD

tu:

50
15
25
37
~
2.08 2 .69 2 .50 4.80 6 .06
2 .66 3 .63 3 .25 7 .11
1.65 2.20 3.00 4.83
2 .18 3 .u3
ti . 1"
. tiU
1.••
.l:.7ti 4 ..l:7 6 .84 9 .95
3 .37 4 .70 6.23 9.22
3 .69 5 .13 6 .84 10.08

,,.,.

...,
,.. ....

... ,_,.

h

~:.

108375

[·~

1.25
.DU

1µ1
2.2
4.7
10
47
100
220
470
2200

AXIAL

25V
35V
50V
50V
35V
16V
35V
25V
16V

.14
. 15
. 15
. 15
. 18
. 18
.20
.30
.60

COMPUTER

1µ 1
4.7
10
10
22
47
100
100
220
330
550
1000
2200

50V
16V
16V
50V
16V
50V
15V
35V
25V
16V
16V
16V
16V
16V

6000

LE D DIS P LAYS

2.25
.35

SCREW ON
CLIPON
SCREW ON
INSULATOR
INSULATOR

.35
.35
. 95

CC
CA
CC
CC
CC
CA
W I LOGIC

.43"
.3"
. 3"
.375°"
.5"
_5··
.270"

DIFFUSED LEDS
1.99
TPA
.10
TP/4 .10
TPA
. 18

10 / 1.00
10 / 1.00

SWITCHES

<.:ONTACIS

ORDER BY

50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
12V

MONOLITHIC
.1 µ1
50V .14
5 0\1
50V . 15
.47 µ f
50V

HP5082- 7760
MAN - 72
MAN - 74
FN0 -537(359)
FN0 -500(503}
FND -507(51 0)
TIL-311 4x7 HEX

1.39
1.95

SPOT MINI-TOGGLE ON-ON
DPOT MINI -TOGGLE ON-ON
Df'.IDT MINI -TOGGLE ON-OFF-ON
SPST MINI -PUSHBUTTON N .O.
SPST MINI -PUSHBUTTON N .C.
BCD OUT 10 POSITION 6 PIN DIP

D-SUBMINIATURE
DESCRIPl ION

DISC
.05
560
.05
680
.05
820
.05
.001µ 1
.05
.0015
.05
.0022
.05
.005
.05
.01
.05
.02
.05
.05
.05
.1

HEAT SINKS
24

18

HIGH RELIABJLITY TOOLED
AUGAT xx WW 1 .30 1.80 2.10 2.40 2.50 2 .90 3 .15 3 .70 5.40
WW IC SOCKETS
COMPONENT CARRIES
(DIP HEADERS)

50V
50V
50V
50V
50V
50V
50V
50V
50V
50V
50V

~~~t~~ .................

DIP CONNECTORS
DESCRIPTION

.40

GRADE
44.000 µ f JOV 3.95

(1N914)SWITCHING 25 / 1.00
50PIV
400PIV1A
RECTIFIER

35V

ELECTROLYTIC

100/$12.00

~2~ov~~il~~~:R ·

35V
35V
35V

.47µf

1.0
2.2
4 .7
10

RADIAL

.1·µf·M·O·N·O·L·IT~H·ICl!l~~·1·001/1s11 15.1o1o.
111
~:~~

36 PIN CENTRONICS

5/1.00

.047 µ f

.025
.02
.015

.1 µf DISC

.85

IDCEN36
IDCEN36 / F
CEN36

. 01 µ 1

DIS~YPASS CAP~00/$6.00

5-100 ST

• • • • • • • • • • • • • • • • • • 1N4001
1 N4004

OR ANY .1" HEADER

100
220

1/4 WATT 5% CARBON FILM
ALL STANDARD VALUES
FROM 1 OHM TO 10 MEG OHM

.01 µt
.OtµfMDNOLITHIC

EDGECARD
CONNECTORS

1. 291

14.95

RESISTORS

4 POSITION

10 POS l'TI ON

10p f

1"1 . D~

50 PIECES SAME VALUE
100 PIECES SAME VALUE
1000 PIECES SAME VALUE

GROUND

•

4.68" SQUARE
3. 125"" SQUARE

.40
.70
.80

15V 1.35

22
25
27
33
47
56
68

MUFFIN FANS

·~
DIP
SWITCHES

6.8
10
22
.22

LC-2
2 CONDUCTOR
6 ft
.39
LC-3
3 CONDUCTOR
6 ft
.99
LC-HP 3 CONDUCTOR WITH STANOARD
FEMALE SOCK ET
6 ft
1.49
LC-CIR CIGARETI'E LIGHTER
PLUG WITH 6 ft COILED CORD
2 .95

$6.95

15V
15V
15V

1.0µ f

$4.95

(ASTECUM1082)

~

1.2$
1.150

JUMBO RED
JUMBO GREEN
JUMBO YELLOW
MOUNTING HOW

TPA

MINI RED

T1

MINI GREEN

T1
T1

1. '75

MINI YELLOW

.3-'9
.l9
1.95

AECT GREEN

AECT AED

.10

.10

.13
.18
.25

b5mm

AECT YUlOW

2::.:Smm

.J O

2:11t5mrn

.:!O

TEXTOOL ZERO INSERTION FORCE
SOCl<ETS AND RECEPTICLES

~ ~

t3

l>.OU

DB37 S

MOUNTING HARDWARE-$1.00
FOR ORDERING INSTRUCTIONS SEE I OC CONNECTORS BELOW

IDC CONNECTORS
DESCRIPTION

RIBBON CABLE
CONTACTS

OROEA BY

c .n 1 D ER HEADER

RIGHT ANGLE SOLDER HEADE
WW HEADER
RIGHT ANGLE WW HEADER
RIBBON HEADER SOCKET
RIBBON HEADER
RIBBON EDGE CARD

IOHxxS
IDHxxSR
IDHxxW
IDHxxWR
IDSxx
IDMx:w.
IOExx

10
.82
.85
1.86
2.05
1.15

··

2 .25

20

26

34

40

50

1 .29
1.35
2 .98

1.68
1.76
3 .84
4.22
2 .43
6 .25
2 .65

2.20

2.58

2 .31
4 .50
4 .45
3 .15
7 .00
3.25

2 .72

3 .24
3 .39

3 .28
1.86
5 .50
2 .36

5.28

6.63

4 .80
3 .73

7.30
4 .65

7 .50

8 .50

3.80

4.74

S INGLE COLO R
CO NTACTS

1·

10 '

,.

.50

4.40

.113

.55

l sBO

.65
.75

5 .70

1.00

>.21i
1 .32

OROERING INSTUCTfONS; INSERT THE NUMBER OF CONTACTS IN THE POSITION MARKED">•" OF rHo
"ORDER 81'" PAflr NUMBER USTFD. EXA MP!.£: .. 10 PIN RIGHT ANGH' HOLDER srrL.E WOULD llE IDHIOSR

488
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Circle 210 on inquiry card.

FR-4 E POXY GLASS LAMINATE
WITH GOLD· PLATED EDGE-CARO FINGERS

.
.

-

-

+-

I I

_ 1__:

TM 100-1 51/4' (FOR IBM) SS / DD
TM 100-2 5 11.·· !F OR IBM) OS / DO

MPl-852 5

(FOR IBM) 05100

CABINET 111

.l.

S139.95

CABINET/12
S1 59.00
S200.00

• Fits one full height 5 1/•"disk drive

HAC F'D · 55 B

SA 400l 5'!•" !40 TRACK) SS / DO

line cord, fuse and standard power
connector
., Please specify Gr ey or Tan

$199.95
$199.95

SA 460

5 1/ c " (80 TRACK! OS / QUAD

f0100 -8

BY S IEM ENS. SHU GAR T 80 1 EQUI V.
SS/DD 10/ 5129.95 ea.
S149.95
BY SIEMENS, SHUGART 85 1 EQUIV.
OS I OO 10/ 5185 .00 ea.
S195.00

CABINET 113

8" DISK DRIVES

BOTH CARDS HAVE SILK SCREENED LEDGENDS
AND INCLUDES MOUNTING BRACKET
WITH +SV AND GROUND PLANE

f0200 -8

• , • , 527.95

AS A BOVE WITH GROUNDING AREA .. 527.95

JFORMAT-2

BARE - NO FOIL PADS •• . • • . • . • . •
H.OR\'Z.ONTAL BUS •••.. . . • . . . .• .
VERTICAL BUS •••• . . . . . • . . • . • .
SI NGLE FOIL PADS PER HOLE • .. . . .

TANOON TM100· 2

PLEASE INCLUDE SUFFICIENT AMOUNT FOR SHIPPING ON ABOVE ITEMS

515. 15
521 .80
521.80
522.75

PLEASE INCLUDE SUFFICIENT
AMOUNT FOR SHIPPING ON ABOVE ITEMS

EX-1 IC EXTRACTION TOOL
515.15
522.75
521.80 !
530.00

•ONE PIECE MET AL CONSTRUCTION
• EASILY EXTRACTS 8-24 PIN DEVICES
• LOW COST
52.19

EX-2 IC EXTRACTION TOOL

GENERAL PURPOSE
22144 PIN EDGE·CARD (.156" SPACING)
BARE  NO FOIL PADS 4.5" x 6.0'' .•. • . 59.45
VERTICAL BUS 4.5" x 6 .0" • . . . . . . . .
SINGLE FOIL PADS 4 .5" x 6.0" .. • .. .
BARE - NO FOIL PADS 4.5 " x 9.0" . . . .
VERTICAL BUS 4.5" x 9.0" • . . . •• . . .
SINGLE FOIL PADS 4 . 5" x 9.0" . , . . . .

513.95
514 .20
510.40
514.20
513.50

VERTICAL BUS 4.5" x 6.0" • . . • . . . ..
SINGLE FOIL P AD S 4 .5" x 6.0" . • • .. •
BARE · NO FOIL PADS 4 .5" x 9.0" • • . .
VERTICAL BUS 4.5" x 9.0" . •. . • .•. .
SINGLE FOIL PADS 4.5" x 9.0" . . . . • .

513.25
514.20
510.40
514.20
515. 15

~
•

ASUSEDIN . A.PPLE

• EXTRACTS 24-40 PIN DEVICES
• HEAVY DUTY METAl CONSTRUCTION
• GROUND LUGS FOR MOS EXTRACTIONS
•EASY ONE HAND OPERATION
512.74

IC INSERTION TOOLS
INS-1416
MOS- 1416
MOS-2428
MOS-40

for 14 -16 p in IC's
for14 16pinlC's
for 24-28 pin IC's
for 40 pin IC 's

55.15
$10 .92
510.92
512 .43

MOS series inse1tion tools have metal constuction
andincluclegroundinglugforCMOSapplicBlions.

Ill

· $V @ 4 A. • 1 2V ~ 2.S A
·!iV @ ~S A. · 12V ~ .30A.
.1t 4 ~s·• :a 2"~ .884 LBS .

•12V @l 2 .BA. · '2V @ .30A
·1Z VOLTS OUTPUTS CAN
~ 24 VO LTS

. eon~

DE USE.DAS
.11 7~4 ·· :1

INS- 2428

$41.55

• ANTl·OVERWRAP DEVICE

• •5V I}> 4A, •1ZV ((il 2A

• 6_2 ..

n

• BATTERY POWERED -U SES 2 NI-CAD
C CELLS(NOT INCLUDED)
., POSITIVE INDEXING

$59.95

PS-TDK

545.00
S45.00
S86.00

I~
IN S-1416

BW-630 WIRE WRAP GUN

• 15.5"'

EXTENDER
CARDS
IBM
APPLE
MULTIBUS

$39.95

PS-3
-

BARE GLASS BOARDS

$49.95

PS-A

• USE TO POWER APPLE TYPE
SYSTEMS
., +5V @ 4A, t 12V@ 2.5A
·SV @ .SA, · 12V @ .SA
• APPLE POWER CONNECTOR

36172 PIN EDGE·CARD (.t" SPACING)
BARE · NO FOIL PADS 4.5" x 6.0" •• . • . 59.45

56.20
511.35
518.95

8" DISK DRIVE CABINETS
ALSO AVAILABLE-PLEASE CALL

OK INDUSTRIES

APPLE
BARE - NQFOILPADS
.... •
HORI Z ONTALBUS • . . . • . . . • • • . . .
SI NGLE FOIL PADS PER HOLE . . . .. .
FOR APPLE lie AUX SLOT •••• • • . . .

4 .5" x 8 .5"
4 .5" x 17.0"
8.5'' x 17.0"

589.95

., Fit s one full height 5 1/•"disk drive
., Compl ete with power suppl y. switch.
line cord, fuse and standard power
connectors

S59.95

SUPPORT FOR QUAD DENSITY DRIVES
FROM TALL TREE SYSTEMS

S-100

NOEDGE·CARD FINGERS OR FOIL
2.5" x 4.5"
52.40
4 .5" x 6 .5"
54.70

* Complete with power supply, switch,

SHUGART

:.

529.95

• Fits one full height 5 'A" disk drive
• Color matches Apple

TEAC
FD -55B •;, HEIGHT DS/DD
FD-55f Yi HEIGHT OS I OUAO

IBM

181>.. PAZ

1
/•"

01 -

l_l1.

S199.00
$199.00

MPI

1.7 ", 1.6 LOS .

WSU-30 WIRE WRAP TOOLS
.. WRAPS, STRIP_
S , AND UNWRAPS
.. WSU-30M WRAPS AN EXTRA TURN OF
INSULATION

WSU-30 S8.84/WSU-30M 510.14
WIRE WRAP TERMINALS

WIRE WRAP WIRE
PRECUT AND STRIPPED
Note: 1 inch of insula tion is str ipp ed on
each end. A 3.5" wire has only 1.5'' of insu
lation .
LENGTH
QUANTITY
(INCH ES)
100
500
1000

2.S
3
3.S
4
4 .S

s
s.s

6
6.S
7
7 .S
8
8.S
9
9.S
10

1.60
1.60
1. 65
1.75
1.80
1.85
1.90

2.00
2.30
2.40
2.50
2 .60

2.6S
2.70
2 .80
2 .90

4 .70
4.70
5.00
5.40
5 .75
6.10
6 .50
6 .85
7 .80
8.20

8.SS
8 .9S
9.30
9.80
10.00
10 .50

8 .20
8 .20
8.90
9 .60

10.30
11.00
1 1.75
12.50
14.30

FRAME STYLE
1 2.6V AC
12 .6V AC
12.6V AC
12.6V AC
25.2VAC

CT
CT
CT
CT

2
2
4
8
2

AMP
AMP
AMP
AMP
AMP

4.95
5 .95
7 .95
10 .95
7 .95

PLUG CASE STYLE
12V
12V
12V
12V

AC
AC
AC
AC

250ma
500ma
1 AMP
2 AMP

DC ADAPTER

3.95
4 .95
5.95
6.95

MICROCOMPUTER
HARDWARE
HANDBOOK
FROM ELCOMP 514.95
Over 800 pages of manufacture's
datashee•onthemostcommonly
uselll IC's
• TTL· 74, 74LS & 74F
., CMOS
• V oltage r egulators
•Memor y - RAM, ROM, EPROM
., CPU'S - 6800, 6500, Z80,
8080, 8085 & 8086/ 8
• MPU Support & Interface,
6800, 6500, Z80, 8200, etc.

1S.OS
15.85
16.60
17.40
18 .15
18.95
19.70

WWT ·1
WWT-2
WWT -3
WWT-4
INS -1

SLOTTED
SINGLE SIDED
IC SOCKET
DOUBLE SIDED
INS ERTION TOOL

WIRE DISPENSER
..
.,
•
•

WITH 50'ROLLOF WIRE
BUILT IN PLUNGER CUTS WIRE
BUil TIN STRIPPER STRIPES 1 "
REFILLABLE

W0-30

56.50 W0-30TRI 59.50

Specify Blue, white,
Yellow o r Red

With50 ' of each:
Red, Blue and White

• SLIPS OVER WIRE WRAP PINS
• IDENTIFIE S PIN NUMBERS ON WRAP
SIDE OF BOARD
• CAN WRITE ON PLASTIC ; SUCH AS IC #

8
14
16
18
20
22
24
28
40

IN ASSORTED COLORS S27.50
100ea: 5.5", 6'", 6 .5 ", 7 "
250ea: 2.5". 4.5", 5"
500ea: .3 ". 3.5''. 4"

WSU -30 / 30M

-~"""~·~

~

1-=ii

SOCKET-WRAP 1.0.™

PINS

PRECUT ASSORTMENT

25/57.06
25/54.25
25/57.06
2512.80
53.64

PARTlf
PCK. OF
PRICE
IDWRAP08
1 .9 5
10
IDWRAP 14
10
1.95
IDWRAP 16
10
1.9 5
IDWRAP 18
1 .95
IDWRAP20
1.95
IDWRAP22
1.9S
IDWRAP24
1.95
IDWRAP28
1.95
IDWRAP40
1.95
PLEASE ORDER BY NUMBER OF
PACKAGES (PCK. OF)

s
s
s
s
s
s

.., •=
,,~
o5 .
.~

·~-

I

u

.~
.~
.~
. ~

SPOOLS
54.30
250 feet
57.25
513.25
1000 feet
521 . 95
Please specify color:
Blue, Black, Yello w or Red

GE NICKEL-CADIUM
RECHARGABLE BATTERIES
NI-CARD CHARGER PACKAGE
PR IC E INCLUDE S CHARGER (WALL PLUG),
BA TTERIES, & MODULAR BATTERY HOLDER
AAA CELLS
QTY. 2
511 .71
AA CELLS
QTY.2
511.71
CCELLS
QTY.2
513.21
D CELLS
QTY. 2
5 13. 21
9VOLT
QTY. 1
513.21

BATTERIES ONLY

Circle 210 on inquiry card.

20 MHz DUAL TRACE
OSCILLOSCOPE

MULTIMETER PEN

FROM
RAMSEY ELECTRONICS
UNSURPASSED QUALITY AT AN UNBEATABLE PRICE
• BAND WIDTH · DC : DC TO 20MHz (-3db)
AC : 10Hz TO 20MHz (·3db)
• SWEEP TIME 2 p SEC TO .5 SEC / DIV ON 20 RANGES
• VERT ./HORZ. DEFLECTION : 5mV TO 20V/DIV ON 20 RANGES
• COMPLETE MANUAL AND HIGH QUALITY
HOOK-ON PROBES INCLUDED
•INPUT IMPEDANCE: 1 MEG OHM
•TV VIDEO SYNC FILTER
• X, YA ND Z AXIS OPERATION
WITH PROBES
• 110/220 VOLT 50/60Hz OP ERATION
• COMPONENT TESTER
•LP CONSUMPTION-19 WATTS
•BUILT IN CALIBRATOR
.. AUTOMATIC OR TRIGGERED TIMEBASE

$399.95

AUTO RANGING, POLARITY & DECIMAL!
• LARGE 3% DIGIT DISPLAY
• DATA HOLD SWITCH FREEZES READING
• FAST, AUDIBLE CONTINUITY TEST
•L OW BATTERY INDICATOR
• OVERLOAD PROTECTION
., ONLY 1%" x 6'/4" x lf.i"
• DC VOL TS .1 mV-500V
•AC VOLTS 1mV-SOOV
., .1 OHM -20 M EG OHMS
., WEIGHS ONLY 2.3 OUNCES
•LOW PARTS COUNT-CUSTOM 80 PIN LSI INSURES RELIABILITY
• INCLUDES MANUAL. BATT ER IES, SOFT CASE, 2 PROBE TIPS,
AND ALLIGATOR CLIP

DECEMBER 1984 • B Y T E
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EPROM PROGRAMMER
•

FOR APPLE COMPUTERS

RP525

.

$79.95

•LOW COST
•DUPLICATE OR BURN ANY
STANDARD2700SERIES EPROM
• MENU DRIVEN SOFTWARE
INCLUDED -NO ADDITIONAL
SOFTWARE REQUIRED
•AUTOMATIC SELECTION FOR
2716 , 2732, 2732A,2764 & 27128
• LED INDICATORS FOR ACTIVITY
•HIGH SPEED WRITE ALGORITHM
•NO EXTERNAL POWER SUPPLY

'

·

'

.

~
~

,

~~:W SICMA DESIGNS. INC.

- '··

-r"!. _ ,,...,__

t 't.

""

.

..• .

MAXIMIZER

I

I

15

1

COMPIREI

BAL-525

Maumum Mi!ltnOll'
AS·232 Se11a1
Pa1allet Port
Clock Calenda1
Game Adaptor

$139.95

BAL-500

$169.95

$179.95
* FULL HEIGHT SHUGART
MECHANISM
*DIRECT REPLACEMENT FOR APPLE
DISI< II

JDR 161<
RAM CARD

$39.95
BARE PC CARD AND INSTUCTIONS S9 .95

* 2 VEAR WARRANTY
* EXPAND YOUR 481< APPLE TO 641(
*USE IN PLACE OF APPLE LANGUAGE
CARD

OTHER ACCESSORIES
BMC BX-80
CONTROLLER CARD
VIEWMAX-80
VIEWMAX-80e
GRAPHMAX
THUNDERCLOCI<
l<RAFT JOYSTICK
POWER SUPPLV
ZVM-123 GREEN MON
BMC AU9191U COLOR MON

$249.00
$49.95
$159.95
$129.95
$129.95
$129.95
$39.95
$49.95
$105.00
$279.00

384 IC I 5121< •
21
1
YES
Optional

164K)
OPTIOIS:

38• IC
1
1
YES
Optional

• GameAdaplor

..----.....
•

128~MAXISTACK 1 159 11

' w1l hophona1 128KMAX1STACK
second serial o o it 001ron.11

1

DISl<ETTE FILE

$8.95

s259s5

- - - - - - - 'M=A.=X=IM=
IZ=ER"---'-A.5"'-'-'T60..:-P..;.;
A;;.;CK""-+'- •2nd serial Port

ONE YEAR WARRAN TY

MITAC
AD-1

BYTE • DECEMBER 1984

•

•

software to increase your PC's productivity!
MAXIMUM PERFORMAN CE PER DOLLAR -Compa re lea
!ures with the best selling multi lune lion card and sa ve!
MAXIMUM RELIABILITY-Th e MAXIMIZER feat ures the
highe st qualily 4·LAYER boaro construction, sockets
for all RAM , and is backed by a tulll

* TEAC MECHANISM- DIRECT DRIVE
* 100%APPLE COMPATIBLE- 35 TRACI<
* 40 TRACI< WHEN USED WITH
OPTIONAL CONTROLLER

490

""';1 

' I& .~l'<"
:.....~ 1 '--

,

M~~:~,~~,!~;~~~~!~;~ p~~ ~~eoF¥6l~~kaendd f~~b~l

*%HEIGHT-ALPS MECHANISM
* 100% APPLE COMPATIBLE
* FULL 1 VEAR WARRANTY

~

L

MAXIMIZE YOUR IBM PC OR XTI

APPLE ACCESSORIES

~.

-

•

~

l

:_. 1__~1:1i_

: •

IF PURCHASED
WITH 50 DISKETTES
OR MORE

$9.95 IF PURCHASED ALONE

BY DEALING DIRECT WITH THE
FACTORY, WE CAN MAl<E THIS
UNBEATABLE OFFER
*ATTRACTIVE, SMOKED ACRYLIC CASE WITH
SIX INDEXED DIVIDERS
* RUGGED, HIGH QUALITY
CONSTRUCTION
*HOLDS 70 51.4"
DISl<ETTES,
WITH ROOM
TO SPARE

WANT TO ADD
AN INTERNAL
HARD DISI<
DRIVE TO YOUR
IBM PC?
....BUT DISCOVER
THAT YOUR POWER
SUPPLV CAN'T
HANDLE THE LOAD?
JOR HAS CAREFULLY
SELECTED THE HIGHEST
QUALITY FULLY IBM
COMPATIBLE POWER
SUPPLY AVAILABLE.

COMPARE

*NASHUA DISl<ETTES
5%" SOFT SECTOR
DOUBLE SIDED, DOUBLE DENSITY

WITH HUB RINGS
BULK PACl<AGED IN FACTORY SEALED BAGS
OF ·50. INCLUDES DISl<ETTE SLEEVES AND
WRITE PROTECT TABS. IDEAL FOR SCHOOLS,
CLUBS, AND USERS GROUPS. THIS IS A SPECIAL
PURCHASE, QUANTITIES ARE LIMITED.
5 VEAR WARRANTY.

THESE FEATURES
* XT COMPATIBLE
* 1VEARWARRANTV
* HIGH QUALITY
CONSTRUCTION
* PLUG COMPATIBLE
CONNECTORS
*FITS INTO EXSISTING
MOUNTING HOLES
*SOLID 130 WATT OUTPUT
+5V@ 15A +12V@4.2A
-5V@ .5A -12V@ .5A

$1.39ea. $1.49ea. $1.59ea.
QTY 250

QTY 100

QTY50

•NASHUA DISKETTES WERE JUDGED TO HAVE THE HIGHEST
POLISH AND RECORDED AMPLITUDE OF ANY DISKETTES TESTED.
!SEE "COMPARING FLOPPY DISKS'; BYTE9/84)

$175.00

DISK DRIVES FOR YOUR IBM

VERBATIM

MPI 52B
(same as Tandon)

Circle 211 on inquiry card.

U·N·C·L·A·S·S·I·F·I·E·D A·D·S

BYTE is concerned about software piracy. Unclassified
ads proposing exi;hanges of software must specify that the
software was written by the individual or is in the public
domain. BYTE reserves the right to reject any unclassified
ad that does not meet this criterion.
WANTED: The Children 's Haven School in Azrou.
Morocco, seeks tax-deductible donation of any disk
based microcomputer system with printer for educa
tional purposes. The Children's Haven is a nonde
nominational children's home. Fellowship of Inde
pendent Missions, POB 72. Fairless Hills, PA 19030,
121s1 7S2-1170.
WANTED: Appalachian early-childhood program
seeks donations of computer equipment and pe
ripherals for database statistics and child-education
modules. All donations covered under 19S4 JRS SOI
!cl 131 rules to a private, nonprofit corporation.
Robert Hall, Knox County Economic Opportunity
Council Inc. POB 13 S, Barbourville, KY 40906-013 S,
1606) S46-3 I S2'
NEEDED: Nonprofit community agency seeks tax
deductible donation of microcomputer system for
referral network, information management and of
fice assistance. Agency coordinates child-care
resour<:es.\or working families, private and govern
ment agency users, and handicapped children. Faith
Rodgers, Community Coordinated Child Care of
Union County. 60 Prince St.. Elizabeth, NJ 07208,
1201) 3S3-162L
WANTED: Nonprofit group researching schizophrenia
needs computer. disk drives, printer and AID board
for analysis of EEGs. PSR Research Group Ltd .. 6 SI
Lakecrest Dr. Menasha, WI S49S2, 14141722-9626.
WANTED: Small Lutheran grade school seeks tax
deductible donation of Commodore 64, datasette,
disk drive, printer. or monitor. or Hewlett-Packard
BS for students to learn BASIC and Logo program
ming. Mike Hanke, Principal. St lames Lutheran
School. 901 Shawano Ave.. Green Bay, WI S4 303,
14141 494-7782 .
WANTED: Christian worker seeks tax-deductible
donation of computer with word-processing capa 
bilities for assisting with communication needs. Dan
Rusch, c/o Overseas Missionary Fellowship,
Batangas City 4201. Philippines.
WANTED: 'Jax-exempt. nonprofit. educational institu
tion seeks information, suggestions, programs, and
equipment for a business bulletin-board system at
Tulane University. Anticipate tying together faculty,
students. administration, alumni, and friends, but
open to all ideas for potential uses. John Page,
School of Business, llilane University, New Orleans,
L A 70118 .
WANTED: Programmer father of visually impaired
child seeks donation of powerful voice-activated
computer to develop learning tools for the visually
impaired lbbias Jesso, 162 West 29th SL North Van
couver. British Columbia V7N 218. Ca nada .
WANTED: Computer-science student seeks donations
of discarded unused, or reparable computer equip
ment. especially ICs, monitors, keyboards, disk
drives, to allow hands-on experience. Lucaz Batko,
30-3 28 Cracow, ulPraska Ba, Poland.
FOR SALE: IBM PC I 28K, one disk drive, Epson
RX-t'.O printer with parallel card color-graphics
adapter, andambermonitor: S2100. A ndy Grosland
604 19th St. NW Austin. MN SS912, IS07) 437-246S
NEEDED: Pages 43-S4 of Processor Technology's
FOCAL interpreter listing, since mine are missing.
Will pa y for copy and shipment. H.-G. Willers.
Blumenstrasse 28 0-804 7. Karlsfeld, West Germany.
FOR SALE: Mountain Apple II cards, used Five AID+
riA cards: Sl7S each. Tv.o multifunction cards: S ISO
each. Five Romplus+ cards: SIOO each. Dixon
Purcell. 7 Harvard Square, Brookline, MA 02146,
1617) 738-4 soo.
FOR SALE: IBM 110 73S typewriter-printer like new.
Includes Selectric Computer Interface from
December 1983 Computers & Electro11ics. Never used.
Two type balls, spare parts, and factory timing tools.
Complete package: S6SO or best offer. Julian E.
Jetzer. 6400 Hawthorn Rd.. Sheboygan, WI S3081.
1414) 4S7-3366 after S p.rn
FOR SALE: Alphamicro Systems Model AM I OOO
desktop computer. 68K with 128K memory, 10

megabyte hard disk floppy disk, and VCR interface.
Less than one year old, mint condition. Asking
S7SOO or best o ffer; S9SOO value. Tommy Hawkins,
1128 Palm Dr.. Burlingame, CA 94010, 14 1SJ
343-38S3 .
FOR SALE: 320K-byte IBM PC with two 180K and two
811 K drives, green screen and adapter, serial port.
8087, NEC 8032A printer. and more. Bestoffer over
S3 SOO. Mark Bellon, 20 Elliott Ave., Centereach, NY
11720, ISl6) S8S-SS30.
WANTED: I want to hear from others interested in
making the H/Z-19, the lmaginator graphics board
and the Super-19 PROM work together as a unit or
in creating firmware to that end I also want to com
pare notes with others using the Morrow DIDMA
S-100 FDC board. Object is creating a BIOS to read/
write additional formats. Carl Camper, POB 8 77. Col
strip, MT S9323.
WANTED: Your broken TRS-80 Color Computer and
LPVll or DMP-100 printer. Give details. Joe Torzewski.
Sl62S Chestnut Rd.. Granger, IN 46S30 .
FOR SALE: BYTE August 1981-luly 1982, 12 issues:
S3 S, postage paid in the U.S Send check. If issues
ares old, check will be returned immediately. David
Cohen, 119 Surrey Lane. Westfield . NI 07090.
FOR SALE: Radio Shack 16K memory upgrade !for
Model Ill) in mint condition. Jed \Veintrob, Apt. 11-D
372 Central Park West. New York, NY 1002S . 12121
663-8648.
WANTED: Junior high student needs complete micro
system !prefers Applel for programming and in
tellectual development. Would like 1200-bps
modem and any unwanted peripherals. Will pay
shipping. Robby Swenson, 660 West Sth. Colby, KS
67701.
WANTED: Readers who desire access to public
domain programs primarily for the Apple II. In
cludes utilities, games, graphics, business, educa
tional. hobby, music. CP/M. Pascal. Apple ill and
EAMON adventures. Will send a catalog if you send
one 20C postage stamp. Please contact me if you
want to start an Apple computer club. Daniel H.
Lefler, POB 1962, Boulder, CO 80306.
WANTED: Student computer enthusiasts seek dona
tion of printer that prints 10, 12, or 17 characters
per inch and disk drives for TRS-80 Color Computer.
Will pay shipping charges. Deborah Tisdale, 1026
Cedar Highland, Daytona Beach, FL 320 17.
WANTED: High school electronics program seeks
donations of electronic and computer hardware or
components. lrying to run high-tech program on
low-tech budget. Will pay shipping charges. William
Stefek, Oswego High School. Rt 71. Oswego, IL
60S43, 1312) SS4-82S6,
WANTED: People who have or need information on
word processing in foreign languages. Send a SASE
to Jerry Luzuriaga, 3149 Pebblestone Place, Simi
Valley, CA 93063.
FOR SALE: Timex Sinclair 1000 with 16K memory
module. all ur1used. Larry Martin. 13022 Lakeview
Granada, Lakeside, CA 92040, 1619) 443-36SS .
WANTED: NEC PC-8000, PC-8200, or PC-8800
owners interested in a newsletter. Matthew Levie,
131 Riverside Dr.. New York, NY 10024.
WANTED: Sanyo MBC owner starting informal users
group to exchange information for Sanyo and other
MS·DOS machines. Michael Russell. POB 2084CS,
Pullman, WA 99163, iS091 878-1714.
WANTED: Users of 16-bit Perkin-Elmer computers. B.
Freydin , POB 1407, DC21. TIS, Houston, TX 772SI.
1713) 972-4718.
WANTED: Used Osborne J, prefer with DD. Will take
subject to repair. FL Plotnick POB 11264, Elkins
Park, PA 19117, i21SJ 487-1443.
FOR SALE: Altair 8800B. MITS 300-SS with S mega 
bytes fixed, S removable. Many manuals. 64K static
RAM. turnkey panel. three serial. two parallel ports,
Pertee 3442 JO-megabyte disk drive with seven
blank packs Vector Graphic FD/HD disk controller
included Will split up. S1200 plus shipping. Joe
Heck, 44 Commonwealth Ave.. Stoughton, MA
02072. 16171 344-S009 evenings. weekends.
FOR SALE: Xerox 820 CPU board: SI SO. Commodore
64 with disk drive: S3SO, 80-column board: SJ2S.
Cardco printer interface: S40. Monitor: S40. 14-inch
26-megabyte Winchester: S200. Shugart SASS I
without logic board: SSO Assorted magazines. Will

consider offers. Dave Edick, POB 20673, Castro
Valley, CA 94 S46, i 41 SJ 2 7 6-0981. 3-9 p.m.
FOR SALE: Eagle-PC2 includes 2 S6K. two OS/DD
drives, monitor, keyboard two serial. one parallel
port service manual. Centronics parallel cable. All
for S26SO . Viriya Nimbaonchaj, 2137 East 12 Sth St..
Brooklyn, NY 11229, 12121 64S - 1419 after 8 p.m
FOR SALE: Sanyo IS-inch black-and-white monitor:
SIOO. 'lektronix RMS03 oscilloscope, SOO-KHz band
width, 1-mv sensitivity: S2 SO. Micro-Sci disk con
troller for Apple II drive : S40. IDS 460G dot-matrix
printer with serial/parallel interfaces and graphics
capability: SSOO. Walter Sikonowiz, 2 Petre Dr..
A uburn, NY 13021. 131 SJ 2 S2-3960 after 4:30 p.rn
FOR SALE: Hayes Smartmodem 300 bps: S200.
Mountain Hardware multifunction card: S 12 S. Used
only two months. Bill Wilcox, POB 749, Pittsburg,
CA 94S6S-0074. 141 SJ 427-S994.
WANTED: Apple II+ compatible public-domain soft
ware that teaches Japa nese on a basic or inter
mediate level Also. public-doma in database man
ager to handle comic-book collection. Marilyn I.MC
Mcinnis, Box I S9 I. Honolulu, HI 96806.
FOR SALE: 48K Atari 400 with disk and tape drive,
color monitorffV joysticks, magazines, books, and
manuals: SI 800. Includes shipping. 0 Chomer.
3117S Minton, Livonia, Ml 481SO , 13131 S22-49S3 .
FOR SALE: Expanded Netronics Explorer BS com
puter, like new. Includes six-slot S-100 card frame.
64K dynamic memory board on-board monitor disk
boot ROM. two S!I.I-inch landon floppy-disk drives.
disk-controller card, keyboard/video terminal with
graphics, and complete documentation: SJ SOO
negotiable. Robert Havanec, 106 Newport Ave..
Shelton, CT 06484, 1203) 73S-4S8S after S:30 p,m.
WANTED : Living-room-quality furniture for IBM PC
plus monitor and Mannesmann lally Spirit 80
printer. Prefer lockable, enclosed cabinet or desk.
T. Woods, 26SI Pacific Way, Lo ngview, WA 98632.
WANTED: Correspondence, communication. liter
ature for computer enthusiast in prison. Lee M.
Robertson, POB 107, B-2 S493, 'Jehachapi. CA 93S61.
FOR SALE: Franklin 1200 office management system
and Cltoh Prowriter printer Includes Z80 and 6S02
processors. 12 BK RAM , 80 columns, BMC monitor.
cables, serial/parallel ports. extra manuals. and
freight cha rge: SJ8SO or best offer. John Fellmeth,
Box 1169, Monticello, UT 84S3S, 180 1) S87-2309.
FOR SALE: Apple II RV61 IC parallel printer interface
in excellent condition: SSO. Green Apple ill moni
tor that could use clea ning: SSO or best offer. Kelly
Priestly. 6SS4 McGill Way, Anchorage, A K 99S02.
FOR SALE: JMS A I 8080 with Z80 and 8080 boards,
MIO VTL 24K static. and 16K dynamic memory
North Star disk drive and controller. IBM Selectric
and interface, 9-inch monitor, and two keyboards.
Needs minor work. Best offer. Austin L Ely, Rt. J,
Box 234-C Lindale, TX 7S771. 1214) 882-919S .
FOR SALE: Memory chips 2708 1024x8 EPROMs: S3.
74S47S Sl2x8 PROMs: S4. 82S23 32x8 PROM: S2.
4027 4Kxl dynamic RAMs: S2. Bill Gill 310 Ports
mouth Rd.. Cherry Hill. NJ 08034, 1609) 428-0943.

(continued)

.........................................
UNCLASSIFIED POLICY: Readers who have :
computer equipment to buy. sell. or trade or who :
are requesting or giving advice may send a notice
to BYTE for inclusion in the Unclassified Ads
section. To be considered for publication. an adver
tisement must be noncommercial and nonprofit
(individuals or bona fide computer clubs), typed
double-spaced. contain 60 words or less. and in
clude name and address. This is a free service:
notices are printed as space permits. Your con
firmation of placement is appearance in an issue
of BYTE as we engage in no correspondence.
Please allow at least four months for your ad
to appear. Send your notices to BYTE. Un
classified Ads. POB 372. Hancock. NH 03449.
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FOR SALE: Soflalk for IBM: luly 1982. September
1982-March 1984. PC Tedi: Vol. I No. 1-7. PC Age:
April 1982. September 1982-March 1984. PC Mag
azine: Vol. I No. 2-\/ol. 3 No. 8. PC World: Vol. I No. I 
Vol. 2 No. 5. BYTE: April 1983-April 1984. Best offer
per issue or set. Ken Holcombe. 178 Tipperary. San
Antonio. TX 78223. 15121 333-5442.
FOR SALE: S-100 bus computer system. four slots.
Z80A with 64K. two RS-232 ports. one Centronics
parallel port. two 514-inch single-sided quad-density
drives with controller !takes 8-inch drives/. Liberty
50 terminal. Gemini-IOX printer. and full documen
tation. Cost 53700; asking 52200 or offer. Robert
Franklin. 36 Fiesta Dr.. Joliet. IL 60432. 1815)
722-3550.
FOR SALE: Cromemco Z2D; 'leleVideo 920C with sec
ond page and cover. Motherboard: 21 slots. S-100.
Boards: I 6FDC Rev E !needs work). 64KZiNW). PRI.
ZPU Rev E. Disk drives: two'landon TMIOO. 514-inch
DS/DD. 360K/disk. All manuals and 10 News. Value
new: 55660; best offer. Barry Norris. 17 Danbury
Rd .. Apt. #3. Ridgefield. CT06877.1203) 431-6868.
FOR SALE: New Heath H- 89 microcomputer. Profes
sionally built with deluxe amber CRT single floppy
disk drive. 48K RAM. Epson RX-80 printer with in
terface. Includes all manuals and dust covers: 51000.
Will deliver within 12 5 miles INW Illinois). James
Pepper. 808 East Third St.. Sterling. IL 61081.1815)
62 5-0560 weekdays 8-5.
FOR SALE: Epson Super Terminal printer. MP-80 Fff
type 2 ibit image) with Graftrax 80 1same as MX-80):
5200. Yukio Masuda. 109 Country Place Neils Rock
Rd .. Shelton. CT 06484.
FOR SALE: Used El Cid interface between any com 
puter and a phototypesetter: 5600 15700 new).
Works great. Sam Warren. 2 54 3 Broadway. San
Diego. CA 92102. 1619) 232-5901 after 6 p.m.
FOR SALE OR TRADE: Epson HX-20 notebook por
table computer: can include some free phone con
sulting. 5700 or best offer. Eric Balkan. 14 704
Seneca Castle Court. Gaithersburg. MD 20878.1301)
762-7145.
FOR SALE: HP 85 portable with 32K main memory.
32-character internal thermal printer. 2 5 5 by 191
high-resolution graphics display. and 2 IOK tape
drive. Peripherals are built in. Includes application
books and case: 5800 or best offer. Alex Witkowski.
6 East 97th St.. New York. NY 10029. (212 )
289-7578.
FOR SALE: Shugart disk drive Model SA-400 in good
working condition: 5 5 5 UPS postpaid. R. Mendel
son. 27 Somerset Place. Murray Hill. NI 0797 4.
FOR SALE: Victor 9000: 8086 16-bit 128K RAM ex
pandable with two 640K 514-inch single-sided disk
drives. green phosphor graphics monitor. and pro
grammer's keyboard. List 53495; asking 52000. J T.
Gruber. 154 Shady Oak lfail. Charlotte. NC 28210.
1704) 554-0833
WANTED: 16K. 32K. or 64K TRS-80. Apple. Atari. or
Adam. David Ford. 7 74 7 Weston Richmond Heights.
St. Louis. MO 63117.
FOR SALE: Xerox 8 2 0 IDS. including display and two
drives. in excellent condition: 51195. 3M 0 51 copier:
550. H. L. Whitaker. 9639 Dorothy Ave.. South Gate.
CA 90280. 1213) 567-8758.
FOR SALE: Hewlett-Packard HP 85A. 16K memory
module i32K RAM). ROM drawer. matrix ROM.
documentation. dust cover. paper: 51500. Gregory
Wolters. 13 812 Winding Way. Nevada City. CA
95959. 1916) 265-9445 days. 1916) 273-1728
evenings.
FOR SALE: TRS-80 Model Ill. 48K RAM: 5550. Radio
Shack Line Printer V lll: 5400. Both one year old and
in excellent condition. Nathan Nathan. 104-20
Oueens Blvd. #6W. Forest Hills. NY 11375. 1212)
2 7 5-2052 evenings.
NEEDED: TRS-80 Model 111 users interested in start
ing an Adventure Club. Your adventure programs
would be appreciated for a newsletter. Eric
Yoxtheimer. 486 Cedar Cove Rd .. Ellensburg. WA
98926.
WANTED: High school student seeks donation of
computer system and peripherals. disks. or books
for programming and experimentation. Will pay
postage. Jim Jenkinson. 17 Marion Rd.. Montvale. NJ
07645.
WANTED: High school student seeks donation of
electronic or computer equipment. Will pay post
age. Chris Rosin. 6 56 5 North Pine Shore Dr.. Glen
dale. WI 53209.
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FOR SALE: Five Di&ftal VKIOO-AA \GIGI). with key
board overlays and three carrying cases. Never un
packed. List price 512. 750; asking 57 500. Agustin
Dorantes. 5 Footpath Rd.. Chelmsford. MA 01824.
(617) 251-7235 evenings.
FOR SALE: Fortune System IO multiuser system with
512 K memo y. asynchronous ports. and NEC 3 5001
printer. Will consider trade for Apple or IBM PC.
M. B. Motwani. 2741 Binbrooke. n·oy. Ml 48084.
FOR SALE: TRS-80 Level II BASIC and programming
book in excellent condition: 514. Andrew Spinola.
8 Masefield Dr.. Greenlawn. NY 117 40.
FOR SALE: Pronto Series 16 computer. MS-DOS 2.0
and IBM PC compatible. 256K RAM. green swivel/tilt
high-resolution monitor. Uses Intel 80186 CPU. One
BOOK floppy-disk drive and one removable Win
chester cartridge (5 megabytes): 53995 or best offer.
David Klotzbach. 2 5 Columbia Circle. Plymouth. MA
02360. 1617) 747-0430.
FOR SALE: HP9831A : 5575. HP9866B: 5850. Pay by
certified check or money order. Wanted: HP98032A
OPT 062 parallel interface. HP98036A serial inter
face !preferably OPT 071). HP98223A ROM.
HP982 l 8 ROM. HP9885M/S flexible disk drives.
R. W. Houston. Box 18 81. APO San Francisco. CA
96328.
FOR SALE: Alpha-Micro computer. AM-IOOOVWF:
two TeleVideo CR.ls. one Texas Instruments 810
printer and stand. JO-megabyte Winchester disk
add-on 120-megabyte total). one telephone modem:
six months old. Originally 527.500: asking 520.000
or best offer. Arthur C. Jay. 3 50 N 400W. Lebanon.
IN 46052. 131 7) 482-6138 after 5 p.m.
FOR SALE: Frieden/Singer Flexowriter printing ter
mina l with illuminated status panel. 110 baud. block
type !upper- and lowercase). 11 5 vac. Spare elec
tronics package !slightly cannibalized). Each
package contains thirteen 7- by 9-inch cards in cage.
Full documentation. Best offer. no shipping. local
pickup only. William Simpson. 5600 Glenford St..
Los Angeles. CA 90008. 1213) 293-2959 .
WANTED: College student seeks donation of com
puter equipment and books for experimentation
and programming. David Wagenknecht. 2 4 21 Beeler
Ave.. York. PA 17404.
FOR SALE: Panasonic JR-200U personal computer.
new. I 6K ROM containing BASIC and machine-code
monitor. 32K usable RAM. Centronics-type printer
port. expansion bus. high-speed cassette interface.
sound generator. cables. and technical manuals:
5 I 50. Joe Smiley. I I-A Rector Court. Wilmington. DE
19810. (302 ) 453-3616 days. (302) 475-8879 nights.
WANTED: Altos UK. 5-5 hard disk for Altos 5-15D
computer. Mr. Scott. Scott & Byrd. P.A. P.O. Drawer
6105. Florence. SC 29502.
WANTED: College student seeks donation of tech
nical drawing equipment. Valdemir Santos. Rua
Madre Cabrini. 406-1 I. Sao Paulo-SP: Brazil 04020.
WANTED: Used Anchor Automation Signalman Mark
XII 300/1200-bps modem or Hayes Smartmodem.
Also. help finding a VTI02 emulator for the Lobo
MAX-80 running under CP/M-80 2.2 : David Lewis.
Union College. Box 192 7. Schenectady. NY 12 308.
FOR SALE: Radio Shack PC-2 pocket computer: 5120.
POC-2 plotter/printer interface: 5140. RS-232C: 5160.
8K RAM expansion module: 5 I 00. Vinyl case for
PC-2 and plotter/printer: 515. Excellent condition.
includes documentation. 51200 value: asking 5500
for package. Linwood McDowell. 821 North
McKnight Rd. #D. University City, MO 63132.1314)
993-5068 evenings before I 0 p.m.
FOR SALE: Excellent letter-quality Smith Corona TP-1
printer. Parallel interface. I 0 characters per inch. two
daisy wheels. two ribbons. dust cover. Retail 5895:
asking 5275. plus free shipping. Brett Bobley. 98
High Farms Rd.. Glen Head. NY 11545. 1516)
671-6707.
FOR SALE: BYTE Vol. 5 No. 4 through present. First
money order for 5200 receives set. Include SASE.
Rick Kosakowski. 13 Colum.bia Dr.. Feeding Hills. MA
01030.
WANTED: High school student seeks donated com
puter equipment or books in any condition.
especially for Apple II. Commodore 64. or Timex.
Will pay postage. Boyce Joh nson. 2 21 East Min
nesota St.. Cannon Falls. MN 55009.
WANTED: High school student seeks donation of
Apple Ile. Password modem. Apple II disk drive. or
color monitor. Steven L. Pfirman. RD# I. Box 212.
Mifflinburg. PA 17844. (7171 966-1734.

FOR SALE: Complete set of BYTE in good condition
from issue No. I to the present: 5400. Robert G.
Lloyd. 7554 Southgate Rd.. Fayetteville. NC 28304.
1919) 867-5822 after 6 p.m .
FOR SALE: IBM Selectric-to-microcomputer iRS-232)
interface box by Escon Products. Like new: 5199 or
offer. Gary Gordon. 21112 Bank Mill Rd.. Saratoga.
CA 95070. (415) 857-4958 days. (4 08\ 867-6796 .
WANTED: Electrical engineering student would ap
preciate donated computer or electronic equipment
in any condition. Will pay postage. Wayne Poole.
8926 Byron Ave.. Surfside. FL 3 3154.
FOR SALE: Texas Instruments 99/4A. joysticks. dual
cassette cable. five issues of 99'er. Includes books
and connections. In very good condition: 5300 or
best offer. Steven Jabitsky. 440 Bradley Ave . Staten
Island. NY I 0314. 1212) 698-4 705.
WANTED: Hard disk for DEC Rainbow or separate
controller. I 0 megabyte preferred. 5 considered.
Adam Cohen. 38800 Hastings St.. Apt. 93. Fremont.
CA 94 536.
FOR SALE: Five boxes 150) brand new Verbatim
MD525-0l SS/SD 514-inch soft-sectored floppy disks:
S 11 O includes shipping. Michael Collins. 5619 West
Commonwealth Place. Chandler. AZ 85224.
FOR SALE: S-100 boards. CompuPra RAM20 32K
static RAM: $I 50. Measurement Systems DMB6400
64K dynamic RAM: 5200. Mountain 100.000 day
clock: $I 50. All plus UPS COD. Jerry Throckmorton.
(513) 426-8781.
FOR SALE: IMSAI 8080 microprocessor. 22 slots.
28-amp supply fan. PI0-4. SI0-2. and Op-panel.
Other boards: 48K DRAM (SDS ExpandoRAM). two
8K RAMs. VDM-1. extender board. and custom WW
board. GRI keyboard. two PHI-DECK drives. and
controller. Original documents. Complete set:
$1000. Tandon TMI00-1: SIOO. Stever.Munroe. 613
30th St. NE. Rochester. MN 5 5904. 15071289-33 59
after 6 p.m.
FOR SALE: Xerox 820-11 computer system with
80-column black-and-white display/processor. dual
8-inch SS/DD drives. advanced keyboard. and more.
All manuals and cables. In perfect condition-less
than 40 hours logged. 'lbta I value 5 5700; asking
$2900. C. Wolma. POB 959. Galveston. TX 77553.
FOR SALE: Compucolor II. keyboard . dual drives.
32K. documentation: $1200. Morrow Micro Deci
sion. disk drives. 64K. documentation. no monitor:
$900. Diablo 630. print wheels: Sl 500. Votrax 'lype
N' lillk: Si I 0. Novation CAT modem: $70. MFJ
RS-232 transfer switches: $40 and $50. TDC RS-232
junction box: $2 5. Tl SR-52 and programmer calcu
lators: 540 each. Novus 6010 calculator: $2 5. W. A.
Shanks. 1345 West Escarpa. Mesa. AZ 85201.
FOR SALE: Micromint MPX- 16 computer board with
power supply and keyboard adapter. 64K and sup
port ROMs for a terminal or IBM-type keyboard and
graphics card. New 51500: sell 5 I 050. Also.
Hazeltine 14 21 terminal: $ 37 5. Radio Shack Modem
II: $12 5. Frank Wasacz. 12 56 Pennsylvania Ave.. Co
lumbus. OH 43201. (614) 424-4053 days. 16 14)
291-2166 evenings.
WANTED: High school student would appreciate any
unwanted computer parts. accessories. or systems
for educational purposes. Derek Badour. 1124 Clay
Rd .. Union City, Ml 49094.
FOR SALE: Epson OX-10 computer with 156K dual
disk drives and monitor in excellent condition. Used
two months. Best offer over $2200. G. Jamriska.
2960 Hawkridge Dr.. La Crescenta. CA 91214.
FOR SALE: New Diablo P-11 dot-matrix printer with
parallel interface. italics. underlining. com
pressed/expanded characters. I 0-inch carriage. 100
cps: $274 !list: $649) with warranty. Erin William
son. Rt. 2. 3 5 'lbtteridge Dr.. Wellford. SC 29385.
(803) 8 77-9828.
FOR SALE: IBM PCjr with l 28K and built-in DS/DD
drive. Purchased February 1984 for Si 300: sacrifice
at 599 5. 'fbm. 609 South Escondido Blvd. #I 0 I.
Escondido. CA 92025. 16191 743-0494.
FOR SALE: Used Tl 763 silent 700 printing terminal
with 20K bubble memory. RS-232. works well: best
offer at least 5 500. Gurne OVT-102 green 80 by 2 4
terminal: $5 50 delivered. firm. Irving Wolfe. 119
Aloha St.. Seattle. WA 98109. 1206) 2 82-9598.
FOR SALE: 'l\vo ADM 31 smart terminals: lntermec
9300 bar-code reader and 9400 po table reader
with wands. interface. and power adapters: two
Apple Ill floppy-disk drives: Silentype thermal
printer: Super Serial card for Apple II. All manuals

UNCLASSIFIED ADS
US. POSTAL SERVICE
STATEMENT OF ONNERSHIP. MANAGEMENT
AND CIRCULATION
(Acl of Augusl 12, 1970, Seclion 3685, Tille 39,
Uniled Slates Code)
included. Excellent condition. Mark Kuster. S21
Scott Ave.. Dalhart.TX 79022. (8061 249-S287.
FOR SALE: Hewlett-Packard 9816S. Sl2K bytes of
RAM. 9121 D dual disk drive. HP -IB and serial inter
face. HP-IB cable. Like new. HP catalog price over
SI0.000: sacrifice at SS99S. Will ship UPS insured
for S30. Kerry Newcom. 10 Evergreen Ave.. Burling
ton. MA 01803. (6171 273-1818.
WANTED: 'livo Osborne/McGraw-Hill books: Z-80 Pro
gramming forl.1JgicDesign and An Introduction to Microcom
puters Vol. 3-Some Real Support Devices. Describe con
dition and price. Bruce Welch. 12 Sage Crouse Rd ..
Novato. CA 9494 7.
WANTED: People interested in a Sanyo MBC-S SO
users club for the Detroit area. David P. Stroup.
4S448 Margate Dr .. Mt. Clemens. Ml 48044 .
FOR SALE: VIC I S2 S graphics printer best offer. 'Jeri
Crossman. 1111 River Rd .. Edgewater. NI 07020.
12011 886-0980.
FOR SALE: Heathkit Hl4 printer with variable col
umns per line. type fonts. baud rates. and many
other features: requires serial RS-2 32 interface: S300
or best offer. Complete set of Model 28 Teletype
manuals: SSO or best offer. Used RF signal generator
and I 0.000-volt power supply: SI 0 plus postage.
Donald Mayes. 8 SIS Greenwood Ave.. Apt. 3.
Takoma Park. MD 20912. (3011 S89-4190.
WANTED: High school student needs Apple equip
ment and peripherals for programming. Will pay
postage. Jean-Paul CativieJa. 300 East Bellevue #209.
Pasadena. CA 91101. (8181 792-8921.
WANTED: VIC-20 owners who want to trade maga
zines. books. information. ideas for good programs.
and VIC tricks. Neil Phillips. POB 1489. Niagara-on
the-Lake. Ontario LOS I JO. Canada.
FOR SALE: Ouadlink by Ouadram (to make an IBM
PC Apple-compatible!. Includes board. all necessary
software. and manual. Works like new. Original cost
S680: sell for S4 SO. I. Theodore Repa. 18 Bonnett
Ave.. Larchmont. NY IOS38. (9141 834-7207 even
ings.
FOR SALE: BYTE. excellent condition. 1977-1983 (ex
cept November 1982 missing and September 197 9
damaged!: S300 plus shipping. J. E. Burchfield. 6
Bonus Hill Dr.. Scotch Plains. NJ 07076. (201J
7S7-9441.
FOR SALE: BYTE April 1980-December 1982: S80
or best offer. lonathan Marshall. I 0 Ibbetson.
Somerville. MA 02143.
FOR SALE: Visual SOO graphics terminal five months
old: Sl79S. Freedom 100 terminal: S37S. Buzz
Coors. 2 I 07 Artesia Blvd.. Redondo Beach. CA
90278.
WANTED: Compute•·s Gazette: December 1983
February 1984. RUN: January and February 1984.
I. E. Pritchett. POB 127. Thomaston. AL 36783.
FOR SALE: Hewlett-Packard HP 8SA with 32K mem
ory. advanced programming ROM. plotter/printer
ROM. input/output ROM. mass storage ROM. matrix
ROM. assembler ROM. HP-IB. and carrying case.
John M. Uber. 11 S4 North Howard St.. Akron. OH
44310. (2161 923-2074.
FOR SALE: Rodime ROIOO hard disk. S.33 megabytes
formatted. unused. tested with certification. STS06
protocol: SSOO. Mark Cohen. Box 2 23. 12 30 York
Ave. New York. NY 10021. (2121 S70-8667 days. (2121
'lS8'620l evenings.
FOR SALE: BYTE No. I through June 1984: S32S plus
UPS. Kilobaud No. 1-48 except No. 31: S110 plus UPS.
R W. Moell. 213 Stillwood Dr.. Wake Forest. NC
27S87. (9191 S28-2713 .
FOR SALE: TRS-80 Model 100 (28KJ used 10 hours.
with cassette recorder. printer. and modem cables:
S700. Lynn Morano. 8 7 Sand Pit Rd.. Danbury. CT
06810. (2031 743-6868.
WANTED: Student seeks donation of any computer
equipment for research. Michael Santos. 20 North
Domingo St.. San Juan. Metro Ma11ila. 3134.
Philippines.
FOR SALE: 40-80-column Apple switch box. micro
wave antenna. satellite TV receiver. Mr. Wang. POB
68-12 S7. 'laipei. ·r.iiwan.
FOR SALE: Hewlett-Packard 74 70A digital plotter in
excellent condition: S8SO. Also. Houston Instru
ments DMP-7 digital plotter in good condition:
S400. Lawrence L. Morton. 216 71 Superior Lane.
Lake f0fe$l. CA 92630. (7141 8S9-601S .
WANTED: Schematics for Data General Nova 2 mini
computer. Will pay postage and reasonable copy
ing costs. Irvin Van Dreumel. RD #2. Solon Pond Rd ..

Cincinnatus. NY 13040. (6071 863-3 S68.
WANTED: Any unwanted Apple peripherals. cards.
manuals. books. or magazines tor student. 'lay Teck
Wah. SI. Jalan Batai. Damansara Heights. Kuala Lum
pur. Malaysia.
FOR SALE: Hewlett-Packard Series 80 (for 8S. 86. 871
82909 RS-232 interface: S300. IDS S60C 200-cps
printer: S8SO. 9130A disk drive for 86A: S4SO.
Customized HP-41C calculator with modules: S28S:
82161 HP-IL tape drive: S28S. Both for SS80. Randy
Webb. 622 East I Ith St.. Bloomington. IN 47401.
(8121 33S-18S8 days. (8121 339-7661 after S p.m.
WANTED: High school student seeks donation of
computer system. disk drive. books. printer. or disks
for school projects and experimentation. Will pay
postage. Also. selling TS I 000 with I 6K pack. type
writer keyboard. books. adapter. and cables. New
S2 70: sell at S12 S. Peter Huss. 229 Misty Way. Gray
ling. Ml 49738 . (Sl7J 348-8062.
WANTED: Disabled person with extensive knowledge
of COBOL. RPG II. CBASIC. MBASIC. and PL/I seeks
donation of boards. disk drives. monitor. etc. (Apple
Ile or Commodore 641 for development of educa
tional software. Will pay shipping and issue receipt.
Lloyd Wynter. 170-20 130 Ave.. #2d. NY 11434.
WANTED: High school student seeks donation of
computer system with disk drive and books. prefer
ably with printer and IBM compatible. George F
Comes. 17112 Willard St.. Van Nuys. CA 91406.
FOR SALE: BYTE Vol. I. No. 3. November 197S: SS.
Dave Lambarth. Old Amherst Rd. Mont Vernon. NH
030S7. (6031 884-6177 days. (6031 673-3S66 eve
nings and weekends.
FOR SALE: TRS-80 Model 100. 32K RAM. disk/video
interface (single drivel. cables. bar-code reader. and
Epson MX-80 printer with Craftrax: Sl800 negoti
able. TRS-80 Model Ill. 48K RAM. two disk drives.
printer cable. and Daisy Wheel II printer: S2 200
negotiable. Both include manuals. books. and maga
zines. Mark Paulhus. S2 Dwight St.. New Britain. CT
060SI. (2031 224-3309 .
FOR SALE: 2164 64Kxl dynamic RAMs I SO nano
second. Nine for S39. Joseph Hoock. SO Hazelhurst
Dr.. Rochester. NY 14 606.
FOR SALE: HP 9830A computer (with BASIC and
one-line display!. HP9866A thermal printer. and
magnetic card reader. All in good working condi
tion: best offer. Ezra Malek 72-81 113 St.. Forest
Hills. NY I I 37S. (2121 263-60S6.
FOR SALE: Micromint COMM-80 TRS-80 serial/
parallel interface with manual. never used: SIOO.
Zenith ZT-1 communications terminal. built-in
300-bps modem. parallel printer port. detached key
board. and green phosphor monitor. new condition:
S400. Apple II monitor: SI SO. Jeff Shumate. S807
Warwick Place. Columbus. CA 31904. (4041
876-3240.
FOR SALE: Almost new Apple lie 80-column card:
S90. Timex /Sinclair Zon X-81 music and sound syn
thesizer: SSO. DKtronics character generator: S4 S.
I 6K RAM: S30. All in good condition. Tim Edwards.
POB S6. Smithfield. VA 2 34 30.
FOR SALE: Tl 99/4A with peripheral expansion sys
tem. disk-controller card (with disk manager car
tridge!. disk drive. memory expansion card I 32K
RAMJ. RS-232 card. Cemini-IOX printer. and
manuals: SI 700. Tony Auter. 3SOS Mina Court.
Louisville. KY 40220. (S02J 4 S4-4 410.
FOR SALE: BYTE No. I through August 1979. mint:
S120 includes shipping. John Gibson. 107S Sterling.
Berkeley. CA 94 708.
WANTED: First 16 issues of BYTE: name your price.
Larry Coulter. Box 441. Pequot Lakes. MN S6472.
(2181 S68-411S days. (2181 S43-4446 evenings.
WANTED: Someone to trade MS-DOS public-domain
software. Clint Wall. 4102 'Tanglewood. Bryan. TX
77802.
FOR SALE: BYTE in binders. July 1976- February
1983. immaculate: SSO. 19-inch color monitor. docu
mentation. top quality: S3 SO. Digital VOM meter (lab
quality!. immaculate. provision for battery. BCD out
put. documentation: S2 SO. Analog VOM meter (top
quality!. palm-sized: S2 S. Jim Rosa. 6401 Crescent
Ave.. Buena Park. CA 90620. (7141 937-1771/
827-6334.
FOR SALE: I 28K Apple Ill with parallel interface card
and green monitor. Apple dot-matrix printer. exter
nal disk drive. and custom table: S4200 negotiable.
Will consider selling by piece. Marilyn Beckett. 2 2 7
East Third St.. Moscow. ID 83843. (2081 882-2330.
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AUTHOR(S)

ARTICLE

The Tandy !000. . . .. .. . ..
... Vose
Ciarcia's Circuit Cellar:
Build the Power 1/0 System.
. Ciarcia
C-Language Development Tools. . .
. Vose
An Introduction to Fiber Optics. Part I. . . Shuford
Software Frameworks
. Williams
The Evolution of a Standard Ethernet .... Mier
Local-Area Networks for the IBM PC . . .. . Haugdahl
. Maxwell
High-Speed Dial-Up Modems. . . . . .
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The Zenith Z-150 PC.
... . .... .. Rash
TK!Solver.
. Miller
WordPerfect .. . .
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.. Sheldon
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.. Pournelle
Home Again .... .. .. .. .... .
BYTE West Coast: Happenings.
. . Markoff.
Shapiro
BYTE U.K.: Prolog on Microcomputers . . .. Pountain
BYTE Japan: Hand-held Computers
.. Raike
and MSX Standards . .

DISK INTEREST
Robert Rodina wins 5100 for his first-place
subjective evaluation. "Comparing Floppy
Disks:· which appeared in the September
issue of BYTE. In second place is Lester E.
Thompson 's clarifica tion on the
incompatibility and standardization of
"Floppy-Disk Formats." Mr. Thompson wins
S50. "Fractals." Peter S¢rensen's expose on
mathematical discoveries in fractional
dimensions. won third place. lerry
Pournelle's Computing at Chaos Manor
came in fourth. written while he was "On
the Road." And in fifth place is Steve
Ciarcia's "Build the AC Power Monitor."
Congratulations. authors.
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ESPRI T SYSTEMS IN C
.. 464
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357
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FOX SOFTWARE.
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. .. 260. 261
FU /ITSU AMERIC A ..
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GENER AL TECHNOLOGY . . _. _ 173
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. . . .. 464
GOLD HILL COMPUTERS
. 405
GOLDEN BOW SYSTEMS .
. . 454
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. 418
HARMONY VIDEO COMP.. ... 464
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IBM CORP.
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INSTITU TE·SCIENTIFIC INFO . . 334
INTEGRAND .
. 400
INTELLIGENT DATA SYS. INC.. 285
INTERACT IVE STRUCTURES .
54
INTER ACTIVE STRUCTURES .
76
32
INTERFACE INC • . . . . . .
32
INTERFACE INC .
INTERFACE TE CH. COR P.. 212. 213
INTERTEC DATA SYS. .
. 15
IADE COMP. PROD..
. 473
IADE COMP. PROD .
. 474. 475
IAMECO ELECTRONICS. ..... 348
IAM ECO ELECTRO NICS.
. 349
IC SYSTEMS.
... 223
IDR MICRODEVICES INC. .. 486. 487
IDR MICRODEVICES INC. 488. 489
IDR MICRODEVICES INC. . .... 490
IUKI INDUSTRIES .
. . 162
KADAK PRODUCTS .
.... 448
KAMERMAN LABS .
.... 153
KEITHLEY/DAS
.. 345

TO GET FURTHER information on the products advertised in BYTE. fill
out the reader service card with your name and address. Then circle
the appropriate numbers for the advertisers you select from the list. Add .
a 20-cent stamp to the card. then drop it in the mail. Not only do you
gain information. but our advertisers are encouraged to use the
marketplace provided by BYTE. This helps us bring you a bigger BYTE.
The index is provided as an additional service by the publisher. who
assumes no liability for errors or omissions.
•correspond directly with company.
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25
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241
385
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24 7
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250
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395
252
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263
264
265
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269
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271
2 72
273
274
275
276
277
278
284
280
281
66
282
283
279
285
286
287
288
292
293
294
295
296
297
396

KEY WORD OFFICE TE CH.
267
. . . 92
KMA SOFTWAR E ,. . .
KUTZTOWN UNIVERSITY .
. 450
LABORATORY MICROSYS.
. . 138
LANIER BUSN . PROD. .. . . 372. 373
L AN IER BUSN. PROD.
. . 414. 415
LANTON COMP. SYS. INC. .... 464
LATTICE. INC. .
. 166
LEADING EDGE PR OD. . .
. 49
LE AD ING EDGE PROD.
. . 64
LEVEL 5 RESEARCH .
. 462
LEVIEN INSTRUMENT CO..
. . 450
303
LINDE TECHNOLOGY INC.
LINTEK INC.
. 485
LIONH EAR T PRESS . . . .
. 485
LOGIC AL DEVICES .
. 218
LOG ICAL MICROCOMPUTER . . 60
LOGITE CH INC
.. 69
LOMAS DATA PRODUCTS , .. 203
LYSEN COMP. SYS..
. .. 78
LYSEN COMP. SYS
. 456
LYCO COMPUTER..
. . .. 342
MAGNUM P.C..
. 206
MANNESMANN TALLY .
. 306
MANX SOFTWARE SYS. .
. 52
MANX SOFTWARE SYS. .
. .'53
MARK WI LLIAMS CO..
. . 133
MARYMAC INDUSTRIES.
. 462
MASTER BYTE COMP. OF N.Y... 485
MAX ELL DATA PR ODUCTS . . . 209
MAXWELL ELECTRONICS.
. 458
MAYNARD ELECTRONICS.
. 82
MEMORY PLUS DISTRIBUTORS . 462
ME RCU RY MEGABANK . .
. 238
MERR ITT COMP. PR ODUCTS . . 460
MEl:CHEM IN T' L. CORP. .
, . 462
METHOD SYS. INC. ... . .. . .. . 454
METHUEN .
404
MFI ENTERPRISES INC .
. .. 320
MICRO AG E COMP. STORES INC. 347
M ICRO DATA BASE SYS .
15 5
M ICRO DATA BASE SYS... 420. 421
M ICRO DESIGN INT' L..
. 135
MICRO INNOVATION TECH .INC. 171
MICRO MARl. INC.
72. 73
MICRO PLUS . ..
. . .. 485
MICRO PRODUCTS. INC. ...... 447
86
MICR ON TECHl'IOLOGY. INC.
MICROPROCESSORS UNL TD ... 448
MICROSHOP . . . .
461
MICROSHOP.
. . . .... 461
MICROSOFT CORP .
. 144. 145
MICROSOFT CORP.
327
. ... . 329
MICROSOFT CORP.
MICROSTUF IN C.
'. .. 389
M ICROrlME
4
f\/)ICROflME . .. . .. .......... 4 72
MICROWAY
. 214
MIDWEST M ICRO-PER IPHER ALS . 50
MITCHELL MANAGEMENT SYS. . 70
MITSUBA .
. . 284
MOTEL COMPUTERS LTD. ..... 472
MOUNTAIN VIE W PRESS
... 364
MTI SYSTEMS CORP .
. . . 408
MU LTI·TECH SYSTE MS.
. 202
N.8.5.. .
. . .. 94
NATL PUBLIC DOMAIN SFTW. 485
NATIONAL COMPUTER LTD. . 236
NATIONAL INSTRUMENTS .
34
NATURAL MICROSYSTEMS.
381
NAVAL UNDERWATER SYS. CTR . 399
NCDA.
. 448
NCR .
.. ... 20. 21
NEC INFORMATION SYS..
. .. Clll
NETWORX INC.
369
NEW GENERATION SYS. . . .. 366
NORTH HILLS CORP. . . •
. 462
NORTH HILLS CORP.. ..
. . 464
OKIDATA. .
. 247
OP'f0-22 . • .
. . 143
OP'f0·22 . . .
. . 143
ORCHID TE CHNOLOGY ...... 265
OREGON SOFTWA RE.
. 292
OREON ELECTRONICS
448
OR ION INSTRUMENTS
158
ORYX SYSTEMS.
. 426. 427
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397
398
299
300

ORYX SYSTEMS . .
. . . 426. 427
ORYX SYSTEMS .
. 426. 427
PC NETWORK
232. 233
PACIFIC EXCHANGES
. 450 . 452 .
454. 456. 458. 460. 462. 464. 472
301 PANASONIC. . . . . . . . . . . .
. . 323
302 l'ANASONIC SENIOR PARTNER. 149
PAR AD ISE SYSTEMS . .
. 354
303 PC PIPELIN E .. .. . .
. . 458
304 PEACHTREE SOFTWARE ..... . 227
305 PERITEK COR P .
. . 386
306 PERM A POWER ELECTRONICS . 86
307 PER SOFT INC. . .
. 24
308 POLAROID CORP. . . .
. 88. 89
POPCOM/PRENTICE COR P
. 259
310 PRINCETON GRAPHIC SYS. . . 56. 57
311 PRINTERLAND INC. .
. 272
312 PRIORITY ONE
. 453
400 PROCODE .
• 412
313 PROGR AMMERS SHOP .
. 311
314 PROGR ESSIVE MICRO DISTR .. 449
315 PROMETHEUS PRODUCTS . . . . 178
316 PROTECTO ENTERPR . .... 250, 251
317 PSDI
36, 37
318 PURCHASING AGENT. THE
. . 30
319 OANTEX DIV...
. 359
409 O IC RESEARCH
419
320 QUANT SYSTEMS.
. 456
321 QUARK INCORPORATED.
413
322 OUBIE DISTR IBUTING . .
. . 51
323 OUBIE DISTR IBUTING ........ 379
RACAL-VADIC •. . .•.•.• . 164, 165

A

~

11'$

ll~.L
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324
415
326
417
327
329
330
331
332
333
334
335
410
336
337
338
339
85

340
341
342
405

343
344
345
346

Page No.

RAD IO SHACK
.. . CIV
RAINBOW TECHNOLOGIES . . .. 378
RCA AMER . COMM .
. . 402
RELAX TECHNOLOGY.
157
ROGERS LABS
.. 378
ROLAND CORP .
. . 45
S·IOO DIV. 696 CORP
. 476. 477
S·IOO DIV. 696 CORP.
476. 477
SAB·LINK . IN C .
452
SAFEWARE
... 458
SAKATA
289
SCI SYSTEMS. INC.
380
SCIEN TIFIC ENDEAVORS . . .. 485
SCIENTIFIC RESEARCH ....... 446
SCM CORI>
. 417
130
SCOTTSDALE SYSTEMS
. .8
SEEOUA COMP COR I> .
. . 454
SEITZ TECHNICAL PROD. .
SEMIDISK SYSTEMS
. 217
. 195
SERVICE MERCHANDISE .
SILICON SPECIALTIES
286
174
SILVER FOX .
. 222
SLICER COMPUTERS.
. 456
SLR SYSTEMS. .
. 452
SMART DATA
.•
SOCIETY FOR APPLIED LEARNING
TECH. . .
. 90
SOFTLINE CORP. .
. . 87
SOFTWARE ARTS. .
• .•. 367
SOFTWARE GALORE .
. . 160
SOFTWAR E SERVI CES ........ 454
SOFTWARE SOLUTIONS INC.184, 185
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Page No.

348
350
351
352
353
354
355
356
357
358
359
360
361

SOLUTION\\IARE CORP.
. ... 458
SOURCE TELECOMP. CORP ... 309
SP COMPUTERS.
465
SPRUCE TECHNOLOGY CORP.. 346
STARBUCK DATA CO..
. ... 485
STRIDE MICRO .
. 276
SUMMIT SOFTWARE TECHN. IN C. 210
SUNNY INT'L. • . . . • . . • . .
442
SUNTRONICS CO INC.. ..
. .. 444
SUPER COMPUTER IN C .
377
SUPERSOFT .
. .. 167
SYNERGY PRODUCTS .
462
SYSTEMS M ANAGMNl: ASSOC. . 211
SYSTEMS STRATEGIES
368
362 TALLGRASS TECH. .
. 274. 275
363 TAPE WORLD.
...
. 452
364 TATUM LABS .
. .. 472
365 TEK· AIDS INDUSTR IE S. INC
78
TEKTRONIX INC
361
. 55
367 TELETEK ENTERPR ISES. INC
TELEVIDEO SYSTEMS . . ..•• . 371
369 TERRAPIN INC.
. . .. . 452
TEXAS INSTRUMENTS . . . . . . 11
TEX AS INSTRUMENTS.
. 207
401
370 TEXAS INSTRUMENTS. . • . .
371 THOUGHTWARE INC. .
. 430. 431
148 TIGERTRONICS.
. 485
TINNEY. ROBERT GRAPHICS . . 423
372 TOPAZ. IN C
.•
193
373 TOSH IBA AMERICA INC. . • • • . 321
TR ANS WORLD A IRLINES ..... 397
374 UNISOURCE. . ..... . . . .
. 79

Inquiry No.
375
406
376
377
412
378
379
380
381
382
411
383
386
387
388
389
390
391
413

• Corrt'spond directly with company.
INTERNATIONAL ADVERTISING SECTION
511
512
513
514
515

ABTEX COMP SYS. . . . . . . .
304E
AMER ICAN BUYING & EXPORT304F
BYTE .
. . ..... 3040
CASIO COMPUTER CO .
. 304A
OLIVETTI
. 3048
OLIVETTI .
. .... 304C

No do111!'slic inquiries. please.

SUBSCRIBERS ONLY!
_Use BYTE'S Automated Inquiry Management System
Available 24 Hours, 7 Days a Week

GET PREPARED

1) Write your Subscriber Number, as printed on your Subscriber I.D. Card,
2)

in boxes in Step 4 below. (Do not add O's to fill in blank boxes)
Write numbers for information desired in boxes in Step 6b below.
(Do not add O's to fill in blank boxes.)

CALL AIMS

3) Now, on a 1buch-Tune telephone dial: (413) 442-2668 and wait for voice
commands.

ENTER YOUR
SUBSCRIBER AND
ISSUE NUMBERS

4) When AIMS says: "Enter Subscriber Number"

ENTER YOUR
INQUIRIES

(Enter by pushing the numbers and symbols[# or * enclosed in the
boxes] on te~hone pad ignori~ blank boxes)
Enter D D D D D D D D 00 rn.J
5) When AIMS says "Enter magazine code & issue code"
Enter [] 00 [] [2J l4J 00 00

6a) When AIMS says "Enter (next) Inquiry Number"
Enter one inquiry selection from below (ignore blank
b) Repeat 6a as needed (maximum 17 inquiry numbers)
1. D D D rn.J rn.J 6. D D D rn.J rn.J 10. D D D rn.J rn.J
2. D D D rn.J rn.J 7. D D D 00 00 11. D D D 00 00
3. D D D 00 00 8. D D D 00 00 12. D D D 00 00
4. D D D 00 00 9. D D D 00 00 13. D D D 00 00

5. DD D 00 00

END SESSION

boxes)
14. D D D rn.J rn.J
15. D D D 00 00
16. D D D 00 00
17. DD D 00 00

7) End session by entering l!l l!l [ill [!] [fil [fil
8) Hang up after hearing final message
If you are a subscriber and need assistance, call (603) 924-9281.

If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-258-5485.
496

Page No.

UNIVERSAL DATA SYS.
. 35
US COMPONENTS.
74
VAULT CORP.
. . 61
VEN·TEL INC.
.... 273
VESTA TECH. INC...
378
VICTORY ENT TECHNOLOGY . . 85
VIDEX .
. 27
VLM COMl>UTER ELECTR ... 450
VOTRAX. INC. . . ....
. 344
VOfRAX. INC. . .
. . 452
WADSWORTH PROE SFTW . . . . 198
WANG. . • .. ..
. ... 26
WAREHOUSE DATA PR ODUCTS 339
WESTERN AUTOMATION L ABS 380
WINSLOW SALES.
. 191
IVINTEK CORP.
••. .•
. 175
\VINTEK CORP.. • • • . .
. 454
WOOLF SOFTWARE SYS..
. 362
ZSOFT . ,
58
ZENITH DATA SYSTEMS . .
281
ZSTEM COMMUNICATIONS DIV. 378
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isyour direct linc
to the editors desk. Each month. the two
to p-rated authors receive bonuses based
on your evaluat ion. First look at the list of
this mo nth's art icl es and corresponding ar·
ticle numbers !located on the page pre
ceding the Reader Service list l. then rate
each article you·ve read ~s Exce llent. C.ood.
Fa ir. or Poor. based o n your overall impres
sion of the article. by circling the <Jp·
pro priate nu mber in each column below
Your feedback helps us produce the best
possible magaz ine each mo nth
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To get further information on the products advertised in BY TE. fill out the reader service card with your na me and add ress. Then ci rc: l."
the appropriate numbers for the advertisers you select from the list. Add a 20-cent s amp to the card. then drop it in the mail. ~ot
only do you gain information. but ou r advertisers are enco uraged to use the marketplace provided by BYTE . This helps us bring you
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E·D·I·T·O·R·I·A·L
APPLE AND
ITS PERSONAL
COMPUTERS

A4

here are two kinds of people
in the world: people who say
Apple isn't just a company.
it's a cause: and people who
say Apple isn't a cause. it's just a com
pany. Both groups are right. Nature has
suspended the principle of noncon
tradiction where Apple is concerned .
Apple is more than just a company
because its founding has some of the
qualities of myth. Yes. Jobs and Wozniak
made specific decisions that made
Apple successful. They gave us the
autoboot ROM . the first "warm" plastic
computer. and the open hardware bus.
But Apple is more than the insight
reflected in those decisions. Apple is
two gu ys in a garage undertaking the
mission of bringing computing power.
once reserved for big corporations. to
ordinary individuals with ordinary
budgets. The company's growth from
two gu ys to a billion-dollar corporation
exemplifies the American Dream. Even
as a large corporation. Apple plays
David to IBM's Goliath. and thus has the
sympathetic role in that myth.
Our minds automatically make a lot
of allowances for Apple. If it takes eight
years for Apple to bring out an
80-column card. we'll wait or settle for
a nonstandard card that does the job
We can read a slogan such as "Apple
II Forever:· which defies everything we
know about rapid technological pro
gress. and feel nostalgic rather than
derisive. We can forgive the Lisa 's per
formance problems because we em
braced the concept of the user inter
face. We can wait months for the essen
tial second drive for Macintosh and
write scarcely a word of criticism.
But Apple the myth causes us to ex
pose Apple the company to some
forms of criticism that we don't make of
its competitors. If another company's
prices seem high. we criticize them but
don't feel betrayed. Apple's high prices
seem to betray its mission. If another
company makes high profits. we think
that's probably good because the com
pany will continue to support its prod
ucts. If Apple's profits go up sixfold in

T
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one quarter. we wonder again if the
company is betraying its mission of
bringing computer power to ordinary
people If Apple introduces a computer
with no expansion slots. it isn't just a
bad decision. It's almost like the viola
tion of an implied warranty. That famous
Apple logo seems to promise openness
in every respect.
Apple's computers make a strange
and wonderful family. As a product line.
they are coherent even though they lack
media and data compatibility (again
defying the principle of noncontradic
tionl. The Apple II computers. the Ap
ple Ill. the Macintoshes. and the Lisas
all have different operating systems and
disk formats. Each of the individual
machines is an anomaly. Macintosh has
a vast memory-address space and
severely constrained memory. Lisa has
lots of memory and IO megabytes of
hard disk and still runs slowly. The
Apple Ile would be a portable. but it
lacks a power supply. a power source.
and a flat display. It would be Apple lie
compatible. but it has differences in
ROM and a processor with additional
instructions. The Apple Ile is a refined
version of a JO-year-old machine that
expands memory to 12 8K by mirroring
the strange addressing of the first 64K.
The Apple Ill is a refined version of a
IO-year-old machine that uses clever
hardware to address 256K bytes of
RAM without bank switching.
What makes all this coherent? What
makes these machines sell like mad? It
isn't the myth. it's the ethos. All these
different machines are unmistakably
Apple. They are an oasis of defiance in
a sea of compatibility And most impor
tant. all these machines let you run ap
plications software by using a mouse to
point and select.
It's the commitment to ease of use
that salvages part of Apple's mission.
Maybe Saints Steve and Steve aren't
making computer power easy for
everyone to afford. but they are mak
ing it easy for everyone to use Qualified
sainthood is better than none.
-Phi/ Lemmons. Editor in Chief
Circle 683 on inquiry card . 

It's Okidata. If you're buying an
Apple printer to go with your Apple
computer. we're sorry to disillusion
you. but that printer isn't really an
Apple down to the core.
In fact. peel away the logo glued on
the front and you have a printer made
by some other company that just
wears the Apple name.
We tell you this because having the
right printer is very important. (Without
it. how are you going to get all that valu
able information that's up on the screen
down on the paper?) So, when you buy
you should know what you're getting,
and with an Okidata you know you'll be
getting the very best printer there is.
We live, sleep and breathe printers.
We specialize in building printers . . .
seven different printer models to be
exact. (Apple only gives you four.)
We make fast printers. Apple's
speed stops at 120 characters per sec
ond in text. But that's where Okidata's
speed starts . . . 120 up to 200 char
A6

acters per second. That's three pages
in just one minute.
We make versatile printers. Okidata
gives you three print modes; data pro
cessing, enhanced/emphasized and
correspondence. (You-know-who only
gives you two.) Our letter quality is as
good as most daisywheels at twice the
speed of an Apple. We print all kinds of
graphics and charts. and even let you
print custom typefaces and symbols.
Mixing Apples with Oki's. If you're
wondering how compatible your Oki
data will be with your Apple computer.
the answer is "completely." And that
includes the Macintosh™ as well!
Okidata is fully compatible with all
popular software packages and per
sonal computers. In fact. with
Okidata's unique Plug 'n Play™ kit you
can be hooked up to your Apple and
printing in virtually minutes.
And if you're wondering about ser
vice. it's available nationwide through
Xerox Service Centers. Of course.

chances are you won't need it. Okidata
has the best reliability record in the
industry. with a warranty claim rate of
less than 1/2 of 1%.
Select, don't settle. So, just because
you pick an Apple. don't think you
have to buy the whole orchard. Pick
the printer with the name that's come
to mean performance. Okidata.
Call 1-800-0KIDATA (609-235-2600
in New Jersey) for the name of the
Authorized Okidata Dealer nearest
you. Okidata. Mt. Laurel. NJ 08054.

,

Apple and the Apple logo are registered trademarks
of Apple Computer Inc.
Macintosh is a trademark of Apple Computer Inc.
Circle 689 on inquiry card.
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ILWSTRATION BY WILLIAM A. GIESE

ARTISTIC

TOOLS

FOR THE
APPLE II FAMILY
Apple's AppleMouse I I and MousePaint
contrasted to Koala's Gibson Light Pen System
BY ERIC ELDRED
ou may not be artistic. but
two easy-to-use programs
from Apple and Koala could
change that. Apple has pro
duced its mouse for the Apple II fam
ily and bundled it with a program by
Bill Budge of Pinball Construction Set
fame. MousePaint 1.0. Budge·s adap
tation of Bill Atkinson's MacPaint pro
gram for the Macintosh. is an incredi
ble feat of 6502 programming.
The AppleMouse II connects directly
to the Apple lie game port or to the
Apple II. II+. and Ile through a
peripheral board.
The mouse's chief competitor as a
drawing tool is the Gibson Light Pen
System (formerly called LPS II). first
developed in 1982 by Steve Gibson
and now marketed by Koala Tech
nologies Corporation.
Both systems surpass other drawing
tools by using the full 280- by
192-pixel high-resolution screen in six
colors plus shades. patterns. and text.
Their fast machine-language pro
grams introduce Apple's "Lisa tech
nology" user interface to the Apple
II world.

Y

APPLEMOUSE II
AppleMouse II has a nice feel inside an
adult's palm The ball is rubber-covered
and rolls comfortably. The two tiny
plastic feet at the front. which keep the
mouse level. do mar shiny desk sur
faces. emit a scratchy sound and will
wear out with unusually heavy use.

AppleMouse's button feels much
more responsive than the one on the
original Lisa mouse. The button does
not correspond to any key on the key
board or the paddle buttons but is read
at a screen "hole" memory location. bit
7 of $778 plus the slot.
Installing the mouse is easy. To use it.
you need a flat surface up to about a
foot square optimally. From BASIC you
can access up to 1024 discrete points.
which takes the mouse about 11 inches
for full travel. From machine language.
you can access the full integer range.
which would be more area than most
desktops provide unless you "clamped"
the range. The resolution is stated to be
0.020 inch (0. 5 mm). Cary Lu's Apple
Macintosli Book (Microsoft Press. 1984)
tells you how to add crosshairs to the
mouse for such accurate digitizing.
The documentation states that the
mouse card fits any Apple II slot. but
actually MousePaint emits an error mes
sage if it finds the board in slot 3. which
is reserved for an 80-column text card
or non-ROM card. Slot 4 seems the
most compatible with Apple lie soft
ware. but this may be an unlucky choice.
as ProDOS expects the second disk
drive controller to be in slot 4. You can
secure the Mouse easily in the rear
(continued)

Eric Eldred is currently president of tlie Soutliem

New Hampsliire Apple Core users group
(SNAC). He can be reaclied at RFD 2. Englisli
Range Rd .. Derry. NH 03038.
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ARTISTIC TOOLS

AT A GLANCE
Name
AppleMouse II and Mouse
Paint 1.0
Type
High-resolution mouse,
interface, graphics software
Manufacturer
Apple Computer Inc.
20525 Mariani Ave.
Cupertino, CA 95014
(408) 996-1010
Price
$149 ($99 for Apple lie
version)
Author
Bill Budge
Format
One 5V•·inch disk, ProDOS
1.0.1, not copy-protected
Language
Applesoft BASIC, listable and
modifiable; MousePaint in
machine language
Computers
64K-byte Apple II, II+, lie, or
lie; Apple II compatibles with
nonsupplied patches; demo
program needs Applesoft in
ROM

opening of the II+ or lie case between
a ribbon cable permanently attached to
the card and a DB-9S connection from
the mouse cable. The AppleMouse II
card is the first one I have seen from
Apple that is issued without a
schematic. and I don't like that. It has
a couple of socketed ROMs and a 6821
microprocessor. l\vo solder jumpers
may accommodate a larger ROM in the
future.
· You can use either a monochrome
monitor or a color TV or monitor with
the Mouse: though I didn't try one. an
RGB (red. green. blue) monitor should
also be fine.
GIBSON HARDWARE
The Gibson pen runs under Apple DOS
3.3 on a 64I<cbyte Apple II+ or lie. but
not on an Apple lie. and needs Apple
soft in ROM.
The pen does not take advantage of
an 80-column board nor use the
double-high-resolution graphics of the
Apple lie. Gibson went to great care to
make the pen work with all revisions of
the Apple II motherboard. even Euro
pean 50-Hz Apples. which have slight
ly different video hardware. Koala has
opted to make the new software easy

to use. at the expense of portability to
a wide range of machines. I tested it on
an Apple lie.
Installation is relatively easy if you
decide to place it in slot 7 in an Apple
II+ or lie with a revision B motherboard.
The card needs a video signal present
at slot 7 of those machines. In other
machines. or if you place the card in
another slot. the light pen won't work
unless you follow the inadequate in
structions in the manual to clip a jumper
wire from the card onto a pin of a chip
on the motherboard. You may have to
adjust the disk-drive cables from the
controller in slot 6 if the wide Gibson
card in slot 7 fits tightly against them.
The Gibson card is sealed in a heavy
plastic case so you cannot see the chips
inside. and Gibson does not provide a
schematic. The light pen comes with a
90-day warranty, or for a flat $ 5 5 you
can have the card or pen repaired
thereafter-unless it's been misused.
Since the light cell. recessed inside the
tip of the pen. reads the 60-Hz hori
zontal scan signal from the monitor. the
Gibson pen just won't work with certain
monitors with long persisting
phosphors-the Apple Monitor Ill. USI
!continued)

Documentation
56-page users manual; inter
face ROM entry points, no
schematic
/

'\.

'

...

·.

Photo I : Tlie file menu lias most ProDOS functions mept catalog. Tlie long diagonal line
demonstrates tlie limit of polijgon sides (63 liere) Paint-brusli-sliapes-palette folder can be
moved. Tlie program failed to fill tlie sliape at riglit. evidentlij because tlie 63-side limit was
reaclied. You can print onlij to Apple's lmagewriter and Dot Matrix printers from tliis menu.
AIO

BYTE • DECEMBER 1984 • Guid e to the Apple

WHY YOUR MOUSE WILL WANT TO RUN TO 1st BASE.
Because the rBASE'"Database System is RELATIONAL and uses Mac's features to the max!
Yes! ]St BASE is just as friendly as your Macintosh~ Not only
does it use your Mac's mouse, windows and wealth of features to
their fullest, but it's relational as well. Meet your data management
needs with unprecedented ease and speed. Design and create files.

Enter and edit data. Sort on multiple fields and produce reports
from single or joined files - just by pointing and clicking your mouse.
Make the most of every byte of your Macintosh with ]St BASE,
The Relational Database SY.stem. It's a piece of cheesecake!

Desktop Softwa re"'' Corp o rati on
228 Alexander St. (CN-5287) Princeton. New Jersey 08540. 609-924-71 11
Circle 672 o n inquiry card.

ARTISTIC TOOLS

AT A GLANCE
Name
Gibson Light Pen System
Type
High-resolution light pen,
interface, and graphics
software
Manufacturer
Koala Technologies Corp.
253 Martens Ave.
Mountain Vew, CA 94040
(800) 227-6703
Price
$249
Author
Steve Gibson
Format
Tv.o 51/4-inch disks, modified
Apple DOS 3.3, not
copy-protected
Language
Applesoft BASIC, listable and
modifiable; machine-language
routines callable from BASIC
Computers
64K-byte Apple II+ or lie with
Applesoft; hardware works
with Apple II compatible or
Apple 111, but not lie, and
needs at least one disk drive

Pi3. and the Amdek 300. for instance.
The problem stems not from the color
of the phosphor (in fact. it should work
on an RGB monitor) but because a
steady dot does not dim enough be
tween refresh signals for the cell to
distinguish it. Apple's new Monitor II
worked only after I increased the
brightness greatly. a point that the
manual should stress. In fact. sometimes
I had to readjust the brightness level
during work within the same program.
Some compensations are available in
software. Unlike some other annoying
light pens. the display does not flicker
off and on to allow the pen to read the
dots. In most of the Gibson programs.
you can invert the color of the cursor
to help the pen locate the dot. Often
this tracking cursor will stay in place. as
the mouse does. when you remove the
pen from the screen. and you can also
choose x and y lines to help locate the
cursor against some backgrounds. A
rough-terrain tracking option can be
controlled through software.
Calibrating the pen is simpler and
more reliable with Gibson's new
software.
Using the pen is easy. Just point it at
the screen and move it. Unlike the

mouse. the pen has no switch. so you
have to hit a key to turn drawing on and
off or to select the color and some
other modes Gibson makes Pendesigner
easy for left-handed people to use by
assigning the left and right arrow keys,
equivalent to the I and 2 keys. Some of
the new software uses the space bar to
select. but I found most of it will also
accept the open-apple key on the Ile.
You don't have to hold the pen tightly
to the screen. but if you move it away
without turning drawing mode off. when
you return the pen to the screen it may
draw a straight line between the two
points where the pen touched the
screen. The mouse does not have this
problem. The pen does not appear to
scratch the screen. You cannot see the
exact pixel you are pointing at because
the pen tip covers it. The software
makes a "booping" sound to signify that
it successfully read the point you
selected
You can run the Gibson software with
one disk drive. but a second drive
would be helpful to save picture files.
The DOS 3. 3 on the disk supplied has
been modified to boot quickly; you can
not initialize another disk unless you
reboot with regular DOS. but you can

Documentation
80-page tutorial with entry
points for using Pentrak
routines in own programs; no
schematic

Photo 2: Tfie grabber fiand (drawn on sketch pad fiere) pushes down on paper to move it
so you can work on corners marked I. 2. and 3 on snow-page folder. wfiicfi snows entire
screen page. Note tfie spray-can pattern at corners of tfie sketch pad. Tfie cursor arrow points
to tfie put-away icon.
Al2
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ARTISTIC TOOLS

Critically missing
from this version
of MousePaint is any
way to move a part
of the picture from one
screen co anocner.

t)u:t
1~ ~ u

::f~ult

copy the disks with COPfA and re
arrange or modify the programs at will
I was able to use the programs with a
disk controller card in slot 4. Mouse
Paint requires you to use slot 6.
The manual doesn't tell you. but the
Print function available from the menus
is set up to dump the Apple high
resolution screen to a dot-matrix printer
through the firmware in just six interface
cards: PKASO. Grappler Plus. Microbuf
fer. Nice Print (Super-MX). Print-Itl. and
1\·anstar 3 I 5.
As with MousePaint. you can save the
picture as a binary file and use another
graphics dump program to edit and
print it. Adding your own printer driver
might be hard because no instructions
are provided.
MOUSEPAINT FEATURES AND
QUIRKS
The MousePaint program stores
graphics pages and most of the pro
gram in memory and uses Apple's new
operating system. ProDOS I .O.I. so it re
quires an Apple lie or lie or a 64K-byte
Apple II or II+. (For an overview of Pro
DOS. see Rob Moore's software review
in the February I 984 BYTE. page 2 52.)
ProDOS is packaged with the new Ap
ple II series disk controllers and for
older Apples is sold separately by
dealers. It includes a users disk and a
nontechnical manual.
When you boot the MousePaint disk.
you get a choice of MousePaint or a
cute introduction to the mouse and
some windowing concepts. In this
tutorial you learn nothing about M.buse
Paint itself but only things such as how
to slide the mouse around. Movement
is jerky in either direction. because.
unlike MousePaint. the tutorial is writ

i

r·:>1rvm.ti
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Photo 3: Besides five built-in fonts. you can pencil in otfiers. even vertically. as fiere. Note
tfie overlapping windows tfiat demonstrate a Macintosfi-like interface.
ten in BASIC. Next. you learn the results
of clicking the mouse button and how
to move objects by "dragging" them
clicking on them and holding down the
button while you move them. The pro
gram provides a little friendly feedback
by making a face smile and adding
some windows and a door to a house
you build by moving shapes. Finally. you
learn about pull-down menu bars and
put-away icons.
At this point I should mention a bug
in the windowing in MousePaint. There
is little point to moving windows around
in this program. but. since you can. you
might as well be protected against your
stupid mistakes. For example. you can
grab a window such as the brush
shapes folder and drag it up far under
the MousePaint menu bar. Once you let
go of the button. you can't move it back
because you can't click on its file bar
any longer; the window will always reap
pear in the same place when you select
it. and you must reboot to get rid of it.
Accurate clipping would have prevented
such nasty tricks.
Even if windowing is not perfect in
MousePaint. Budge·s achievement at
transferring some of Lisa's graphics and
mouse technology to this 8-bit com
puter is surely one of the most exciting
programming feats I have seen.
When you enter MousePaint. you see

only a sketchpad without "paper" on it.
If you want to use a tool. you must first
get some paper. either by selecting
Blank HiRes Screen (contrary to what
the manual states. you are not offered
a choice of blank screens). or by Get
ting an existing file from a disk. Either
choice is available by pulling down the
file menu and releasing the button
when the choice is displayed in inverse.
There is a sample picture on the
MousePaint disk. an engineering draw
ing of an AppleMouse. but since the
manual doesn't mention it and you can't
get a catalog from the program . you
wouldn't find it unless I told you its
filename is /MOUSEPIC. As you
become more experienced. you should
initially Copy the blank screen to a disk
or RAM disk file and during the session
frequently Put Back the picture. That
way. if you make a mistake you cannot
Undo (limited to only a single step). you
can Get an earlier version of the picture.
The grabbing hand ("grabber") (photo
2) is necessary because the sketch pad
displays only a part of your paper at
once. obviously because the icon frame
takes up part of the screen. The high
resolution screen is much smaller than
a full page of real paper. and there is
no way to link screens so they fill a page
when printed. You need to push down
(continued)
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Introducing Filevisiorffor Macintosh:
The fine art of filing by pictures.
Now you can file things the way you
see them.
Because Filevision lets you store any
kind of information visually. Within pictures
you easily create yourself. Even if you
can't type or draw.
Filevision. The first software that
combines a practical filing system with a
simple-to-use, object-oriented drawing
system. Which lets you quickly visualize
your data. Instead of sorting through
tedious line-by-line listings.
In the click of a mouse, you can retrieve
the data stored behind each object in your
picture. You can even select the objects
in your pictures, based on the
Each object in your picture is
automatically connected to the
information about that object.

Lb& llgllt lntenslty tbroUgb

data in your files.
What's more, Filevision lets you link
another picture to an object. And lets you
group objects together as a common type.
So you can create zoom-like effects, step-by
step hierarchies, or overlays. Whatever
your mind can picture.

"Finally. A filing system
that sees things my way."
Imagine. A filing system for less than
$200, that lets you look at information the
way you look at the world around you.
Utilizing the simplicity of the
Macintosh's eye-opening technology,
Filevision allows you to create the most
spectacular visualizations of whatever you
need to file. Or anything you want to see
in more detail.
Whether you're an entrepreneur, a
businessperson, or someone who collects
things at home; if your data relates to

the cornn tnto the eye

es chil.llj1."5 color cMpudant upon Uabt llltensll7
lllrough the
•t ~ornea

-

eye

Create technical illustrations or
pictures ofscience class projects, with
ease. Whateveryou need to remember
aboutyourpicture, Filevision lets
you store onf01ms connected to it.
And retrieve in the click of a mouse.
Al4
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Organize office space by department.
-- Di,agram a summer home. Even
create a play book for yourfootball
team. It's a breeze with Filevision.

something you can see, you can file it
visually with Filevision. And retrieve it
visually, too.
You simply place
objects in a
picture, or select
symbols from
Filevision's ready
made symbol
menu to represent
pieces of the infor
mation you wish
to file.
Then there's
Filevision's flexible
way of handling alphanumeric data. Each
object in your picture is automatically con
nected to a data form. Which you custom
design, quick as a click.

Make a data form for any new object, and
all objects of that type will have the same
form. Automatically.
Modify a symbol and all matching
symbols in your picture will be modified.
Automatically.
Change an existing form, and all forms
of that type will change. Automatically.

"Picture the potential."

The possibilities are endless.
Filevision can help you quickly make
maps, and dawdle over the demographics.
Assemble anatomical drawings and look up
the names of the ligaments. Separate a
plan of Bar Mitzvah guests into those who
do and those who don't eat Kosher food
and actually see who you seat them next to.
Pinpoint places and connect them to faces.
Control your inventory by depicting your
''For achange, it's simple
entire shelf space. And map out geography
to modify my files:'
lessons, sales territories and direct-mail
ad targets ad infinitum.
Updating your files is just as easy.
Filevision. The unique filing system
Whenever the best-laid plans of mouse and
man need a little replanning, remember
for your Macintosh that lets you store and
you're just a click or two away from reper
work with information
fecting your files. Create new symbols and in pictures, as well as
I , \!..A
objects, and add them to your picture.
numbers and text.
SOFTWARE PRODUCTS

,.El "ST
M

Software for the real W<JYld.
Circle 697 m inouir Y card.

Map out sales territories. Sift out subdivisions
for direct-mailings. Or search out the states
that participated in the French and Indian
l-Vars. Filevision makes your requests pop off
thescreen. In theclick of a mouse.

Plan a political fund-raiser with Filevision, and
seat the non-smoking Independents away from the
smoking Republicans. Or, click to see which blocks
of seats have been rese1ved at your dinner theater.
Filevision is a trndemark of Tflos Software Products.
·1e1as is a trademark of Telos Corporation.
Macintosh is a trademark licensed to Apple Cornputer Inc.
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ARTISTIC TOOLS

on the hand to slide each of the four
corners of the MousePaint page into
view. where you can work on them. This
can be tiresome in the Fatbits (zoom)
mode. since Fatbits (unlike Pende
signer's zoom) always comes up show
ing the upper left-hand corner of the
paper and it takes a dozen full travel
slidings of the mouse to reach the op
posite corner. There is no shortcut to
change icons as in MacPaint or
Pendesigner. by simultaneously pushing
down a key and the mouse button. so
you have to click an icon each time you
want another tool such as the hand or
pencil.
The editor's box ("marquee") selects
an area on which you can operate with
any of the procedures in the Edit menu.
You can also pick up the outlined area
and drag it elsewhere on the visible
paper. I would have appreciated a lasso
tool like MacPaint's. which. instead of a
rectangle. fits tightly around the shape.
Likewise. if you frame something and
move it or paste it elsewhere and then
undo it. MousePaint will leave a hole at
the location rather than restore the
background.
In the edit mode you have many
choices: you can Cut to a buffer. Paste
what is in the the buffer. Copy to buf
fer without cutting. Delete without put
ting into the buffer. or Invert pixels from
black to white or vice versa. The screen
is already inverted for your conve
nience. You can also Flip horizontally or
vertically or simply Undo your very last
and only action. Critically missing from
this version of MousePaint is any way
to move a part of the picture from one
screen to another. as you can with the
Macintosh and the Lisa. or in
Pendesigner. You can move full screens.
but that erases what is on the present
screen. If you know you will be using a
part of the picture in another screen.
you need to plan carefully. You can
erase all but that part and copy it under
another name. then start off with it as
the new picture. You have to make the
background first. move the foreground
in. and then touch up the messy corners
with Fatbits.
A small note in the manual points out
what might be confusing if you run in
to it in the midst of editing: since the
character fonts and screen buffer oc
cupy the same memory area. choosing
a font from the pull-down menu right
AI6

Photo 4: I used tne diagonal &rusn snape for tne mountains and reflection. spray can for
apple tree. and pencil for snowy crevasses. tfien inverted tne wnole s~etcn pad. Note tne
pencil in Ecno Lake.
after editing will destroy the edit-buffer
contents. You won't even get the point
ing hand icon if you then select Paste.
but must Copy the frame again. The
manual says you'll receive a warning
before the buffer is destroyed. but I
didn't.
An undocumented feature ("quirk"
would be more accurate) of edit is that
while you are moving the marquee you
can press Return to paste its contents.
Don't. because the cross cursor then
starts moving erratically away from the
marquee each time you press the key.
Another quirk occurs in the :Jencil
mode. If you type letters while the pen
cil icon is on the screen. they appear
halfway across the screen from the cur
sor. Luckily. you can backspace to
restore the original.
Budge did a good job with the text let
ter command. When you move the
bracket cursor and press the mouse but
ton. you can type attractive propor
tionally-spaced characters that erase
correctly when you backspace or press
the lie delete key. When you press
Return. the text continues on the next
line down. but text won't automatically
word-wrap and you can't get enough
characters on the screen to make
MousePaint a word processor. Mouse
Paint has four fonts in different sizes
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(their names correspond to Macintosh
fonts). but you cannot change styles or
sizes as in MacPaint.
The pencil tool is one I tend to use
the most in MousePaint. It does not
work exactly as you might expect.
though. To draw a black line. you should
use the brush (the smallest dot brush
shape is the same size as the pencil
point). The pencil instead inverts the
pixel (screen dot) you click on. from
black to white or vice versa. then stays
that color as long as you hold the but
ton down. For greater accuracy. you can
enter Fatbits mode and pencil individual
dots. and so construct small or large
characters for which there is no font. or
clean up messy details.
The spray can is nice for projects such
as shading a shape. but it doesn't work
too well on colored objects. Ordinarily.
it sprays only black. but if the back
ground is colored. the appearance can
be odd. Moving the can while holding
the mouse button down makes the
spray come out every seven dots or so
and prevents the background from
becoming solid black.
If you are using a color monitor or
television. you will probably use the
filled and unfilled shape tools much
more than I did. because they are the
(continued on page A62)
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Now you can save time, aggravation, adhesive
tape, and Gorgonzola cheese by following one
simple direction-Sideways. Its the unique soft
ware program that lets you output all the spread
sheet columns you need, all on one continuous
page, all with one print command-and all for
only$60!
With Sideways on your side, no spreadsheet
youinventwith Lotus l-2-3;M VisiCalco/' Multi
plan;M or SuperCalc™ is too wide! And its just
as powerful an ally when you're creating far
into-the-future schedules and pert charts with
your word processor. In fact, for any wide
text file, for dozens of uses, the way to go is
Sideways.
The experts agree. PC Magazine, for exam
ple, writes: "If you've got the need, Sideways has
the solution." And PC World calls Sideways
"nifty . . .. an easy to use program that does
what it claims."
Yoo can go Sideways today with an IBM® PC
and an IBM'? Epson, Okidata, Prism;M or Pro
writer™ printer. Ask for Sideways at your local
Computerl..and® or other leading computer
stores. Or mail a $60 check to Funk Software,
PO. Box 1290, Cambridge, MA 02238. (617)
497-6339. MCNisa accepted. Send no Mexican
jumping beans, please.

SIDEWAYS™
FOR EASY-READING HARD COPY

Circle 676 on inquiry card.

BY KAREN

A.

CMAR

APPLEWORKS:
AN INTEGRATED OFFICE
PRODUCT
Word processing, database management, and spreadsheet analysis
in one package for the Apple Ile and Apple Ile

A

ppleworks is the first pack
age developed for the
Apple lie and lie that com
bines the three most
popular software applications: word
processing. database management. and
spreadsheet analysis. Though the soft
ware design of the individual modules
is not innovative. Apple Computer has
produced a package that is easy to
learn. genuinely user-friendly. and well
documented.
Like the Lisa and the Macintosh.
Appleworks uses the kind of everyday
language that the inexperienced com
puter user can understand. The Apple
works "desktop" can handle more than
one file at a time. Each file is "added
to the desktop" and as many as 12 files
can be on the desk at one time. The
concepts of "cut and paste" and of a
"clipboard" are used to help the user
pull information from one file and
transfer it to another.
Appleworks requires an 80-column
text card (preferably with extended
memory), a monitor. and one disk drive.
A printer is not necessary. but the
system would not be very useful without
it. Appleworks is set up to run with any
of eight different printers (the Apple
daisy-wheel printer. Apple Silentype.
Apple lmagewriter. Epson MX. RX. or
FX. and the Oume Sprint 5 or 11) and
can be customized to run with any other
printer. The user can specify as many
as three printers.
Appleworks can also be used with a
Profile hard disk.
The Appleworks package comes with

Karen Cmar is a consultant for First Micro
Group (1 McKinley Square. Boston. MA
02109). She will be starting Harvard Busi
ness School this fall.
Al8

Appleworks will
automatically calculate
the page breaks each
time you print a file.
five single-sided disks. including two
training disks. a start-up disk. a program
disk. a sample files disk. and a 280-page
manual. which includes a written
tutorial. The training disks include
several quizzes. lots of good graphics.
and a few bad jokes. On the whole. the
training disks and the tutorial are
excellent.
There are two basic modes in the
Appleworks program. The highest level.
which is the main menu. does the work
of controlling the files on the desktop.
From the main menu you can choose
to add files to the desktop. remove files
from the desktop. save files. or quit the
program. You can choose the "Other
Activities Menu:· which includes com
mands for formatting disks and chang
ing the disk and printer setups. or you
can choose to work with one of the files
on the desktop.
This part of the program is easy to
use. especially the Quit routine. Before
you can quit the program. Appleworks
reminds you to save each of the files
that you have altered during the ses
sion. Also. each time you ask for a direc
tory. add files to the desktop. or save
files on the disk. Appleworks lists the
files on the disk. how much space each
occupies. and the space remaining on
the disk.
By choosing to work with one of the
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files on the desktop. you enter the sec
ond level of the program. the review/
add/change mode. This is the mode in
which all other functions are performed
including setting up file structures. in
putting information. and developing
report formats.
A Help screen can be called from vari
ous other menus. It lists all the com
mands and command codes that can be
called from the current menu. Unfor
tunately, the Help screen lists only the
Appleworks commands and the codes
for issuing the commands. Considering
the fact that the package is oriented
toward the less experienced user. it
might have been helpful to put in some
additional instructions for some of the
more complicated commands.
The screen layout is one of the nicest
features of Appleworks. The main menu
appears as an index card on the screen.
Each selection (except when you are ac
tually working with one of the files) ap
pears as another index card.
Appleworks never leaves you wonder
ing what is happening. There is always
a message on the screen to tell you
what to do. Even error messages are
handled well by the program. Errors are
handled within the program in Apple
works terminology, and it is usually easy
to recover and get back to what you
were doing.
The top and bottom lines of the
screen contain basically the same infor
mation regardless of whether you are
working with a spreadsheet. a database.
or a word-processing file. The top of the
screen displays the name of the file. the
name of the current menu or command
mode. and the menu you will go to if
you press the Escape key. This is an im
portant feature for the inexperienced
user who often gets lost in a maze of

multiple-level menus.
The bottom of the screen shows a
prompt that tells you what to do next
and. in the lower-right corner. displays
a reminder on how to call up the Help
screen.
All commands are issued by holding
down the Open Apple (OA) key and typ
ing a single letter.
WORD PROCESSING
The word-processing module is my
favorite part of this package. (In fact. I
like it so much. I'm using it to write this
article.)
1b enter the word-processing module.
you simply choose to work with an
existing word-processing file or create
a word-processing file. Then you may
begin to type information into the file
or use any of the Appleworks word-pro
cessing commands. In addition to files
created by Appleworks. you can edit
text files created by other word pro
cessors (provided they are on ProDOS
formatted disks).
Like most other word processors. it
has word wraparound. and the Return
key indicates the end of the paragraph
or a blank line. Unlike,some other word
processors. Appleworks' word wrap
around responds immediately (and
quickly) to any changes in a paragraph.
Cursor scrolling speed with Apple
works is excellent (see table I). The com
mands for moving the cursor around
the document are adequate but not
designed for serious word processing
(i.e.. someone who sits at the terminal
all day might find both the cursor con
trol and the DELETE commands
somewhat inadequate).
The cursor can be moved one space
at a time using the four arrow keys (up.
down. left. and right). By holding down
the Open Apple key with the left or right
arrow keys. you can move the cursor
one word to the left or right. The lab
key and the OATub key combination can
be used to move across a line either for
ward or backward. (The tabs can be
reset using the OA:r' command.) These
commands for horizontal movement are
certainly adequate. but I missed the
ability to move from one end of a line
to the other with one keystroke.
For vertical movement. there is the
"ruler:· whicli allows you to hold down
the Open Apple key and type a num
ber between I and 9. The number I will

bring you to the beginning of the docu
ment. the number 9 will bring you to the
end. and the numbers in between will
move the cursor proportionately within
the document.
The OA-D command allows you to use
the arrow keys to highlight blocks of text
you want to delete. When you press
Enter. the text disappears and the
paragraph is reformatted. This high
lighting feature (reminiscent of Lotus
1-2-3) is excellent in that it really does
help prevent mistakes. but like most
packages. Appleworks has no prompt to
confirm that you want to delete a block
of text and (sadly) no buffer that holds
deleted text. Once deleted. the text is
lost.
The only other delete command.
Control-Y. deletes the entire line to the
right of the cursor.
The MOVE and COPY commands are
similar to the OA-D command. You
simply highlight the area you want to
move. press Enter. move to the place
where you want the text to begin. and
press Enter again.
Appleworks has two cursors: an insert
cursor. which is a blinking bar. and an
overstrike cursor. which is a blinking rec
tangle. The command OA-E (E is for
Edit) switches between the two cursors.
To insert text you move one character
to the right of where you want the text
inserted and type using the insert
cursor.
Appleworks' word processor has a
Find/Replace feature that can distin
guish between upper- and lowercase let
ters. or it can ignore whether the text
is upper- or lowercase. This is an ex
cellent feature that most word pro
cessors don't have. The FIND/RE
PLACE command works from the cur
rent cursor location to the end of the
text and will not go backwards.
One other helpful feature of Apple
works' word processor. which also
works in the other two modules. is the
HARDCOPY command (OA-H). This
command will print out whatever is cur
rently on the screen. The HARDCOPY
command also works in the main menu
mode.
FORMATTING AND PRINTING
WORD-PROCESSOR FILES
In addition to the basic formatting fea
tures. Appleworks also has some really
useful special formatting features. One

of my favorites is the INDENT com
mand. which allows you to set up hang
ing paragraphs or bulleted items. Others
allow you to underline. put text into
boldface type. make superscripts and
subscripts with just a few keystrokes.
These features. as well as the other
Appleworks print options. simply re
quire you to move your cursor to
wherever you want the print option to
begin and type OA-0 (0 for options). A
menu of all the print options appears.
and it is simple to follow the prompts
to specify the details of a print option.
When you are finished. you press the
Escape key to return to the text.
The pagination features are also very
well thought out. Appleworks will auto
matically calculate the page breaks each
time you print a file. At any time. you
can calculate where the page breaks will
occur by using the OA-K command (K
is for calculate?). The page breaks will
appear on the screen as dotted lines
with the words "end of page" and the
page number in the center. Appleworks
has its own rules for setting up pages.
(For example. it won't break a paragraph
so that only one line is split from the
rest of the paragraph-a great idea!) You
can override Appleworks page breaks
in two different ways. First. you can
specify groups of information that must
remain together on the same page. and
second. you can actually set up some
or all of the pages yourself. These are
wonderful features. which you'll un
doubtedly appreciate if you've ever
tried to lay out pages by counting line
numbers.
In addition to linking groups of infor
mation together on the same page. you
can link groups of words or characters
together on the same line using "sticky
spaces:· To insert a "sticky space" in the
text. you just type OAcSPACE.
Another useful feature is the ability to
specify the number of copies you want
printed. You can also have a document
stop during printing at a certain point
so that you can enter information from
the keyboard. These two features to
gether allow you to print out personal
ized letters.
Things that you might find missing
from this package are the ability to set
up several files to automatically print se
quentially and a spelling checker. It also
lacks the ability to do mail-merge. Over
(continued)
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APPLEWORKS

AT A GLANCE
Name
Appleworks
Manufacturer
Apple Computer Inc.
20525 Mariani Ave.
Cupertino, CA 95014
(408) 996-1010
Type
Integrated software package including word
processing, spreadsheet analysis, and
database management
Format
51,1.i-inch floppy disk
Hardware Needed
Apple lie or Apple lie; requires 80-column
board
Operating System
ProDOS
Price
$250
Documentation
280-page manual, tutorial d isk, sample file
disk
Audience
General

A20

all. though, it is an impressive word
processing package, especially for those
who have no previous experience with
word processing.

MANAGING DATA
The App!eworks database module is a
very simple system designed to handle
mailing lists. schedules. and simple data
files. but not suitable for complex busi
ness database applications Its greatest
asset is its ability to interface with
Appleworks' word-processing and
spreadsheet programs.
It is capable of handling text or ASCII
(American Standard Code for Informa
tion Interchange) files. DIF (Data Inter
change Format) files found in VisiCalc.
Apple's own Quick File files. and. of
course. files created from scratch by the
Appleworks· database. It can also create
DIF files. According to the documenta
tion. each App!eworks database file can
hold approximately 2 50 records when
using an Apple with 64K bytes of RAM
(850 with I 28K bytes), and each record
can contain as many as 30 fields (re
ferred to as categories). The maximum
record length is 1024 characters. and
the maximum entry length is 76 char
acters.
Creating and working with a database
file are basically easy, but the clarity of
the documentation in the manual and
in the tutorial is not as good as for the
word-processing and spreadsheet
modules. The on-screen prompts are
sometimes unclear. For example. when
you're creating a file. a screen appears
called the Change Name/Category
screen. The right side of the screen lists
some of the options. but the instruc
tions are unclear. The left side of the
screen says ··category I"" with the insert
cursor blinking at the beginning of the
word "Category:· In actuality what you
must do is type the first category name
over the words ··category I" using the
overstrike cursor. then press Return. You
continue typing the category names in
and pressing Return after each (the
words Category 2. Category 3. etc..
never appear on the screen). When you
have finished with all categories you
must press the Escape key to get out
of this sequence. It is hard to figure out
how to go through these steps from the
instructions on the screen. The instruc
tions in the manual are somewhat
clearer.
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After you have created a file. Apple
works prompts you to input data. There
are two screen display formats for data
in Appleworks' database the Single
Record Layout. which displays all of the
information contained in one record
with categories listed vertically, and the
Multiple Record Layout. which displays
all the records in the file with categories
listed horizontally. You can switch back
and forth between the two formats
using the OA-Z (ZOOM) command. In
Multiple Record layout. if all the cate
gories won't fit across the screen. you
can specify which categories you wish
to have displayed and how wide the col
umns should appear on the screen
using the OA-L (LAYOUT) command.
Unfortunately. however. there is no way
to scroll over to the right to see the
missing categories. This is a serious
drawback when you're using the Multi
ple Record Layout to input or change
data.
The editing features and methods of
moving the cursor are basically the
same as in the other two modules. You
can change the file structure by going
back into the Change/Add Name screen
with the NAME command (OA-N). Using

Tub le I: Benchmark tests for word

processing and spreadsheet calculations.
with

All tests run on the Apple Ile
l 28K bytes of memory.
Test*

Appleworks'
Time
_ _ _ _ _ _ _ _ _ (seconds)

Word Processing
Document Load
Document Save
Search
Scroll

14.3
19.7
3.5
27.7

Spreadsheet
Save
Load
Recalculate

18.7
18.3
18.0

*Note: Word-processing times are based
on Appleworks' loading, saving, searching,
and scrolling a 4000-word document. The
spreadsheet consists of a 25- by 25-cell
matrix. Each cell in the matrix is equal to
1.001 times the cell to the left. The width of
each cell is 10 characters. The BYTE
database test was too large for Appleworks.
The standard database consists of 1000
records, each record consisting of 100
characters.

APPLEWORKS

this screen you can add categories.
delete categories. move categories. or
change category names. You can insert
records in the file by using the INSERT
(OA-1) command.
Appleworks' database has some sim
ple sorting functions. You can select
records to be displayed on the screen
or printed out using the SELECT
RECORDS (OA-R) command . The
criteria are expressed in an easy-to-learn
format. and it is menu-driven so there
aren't any problems with syntax. For ex
ample. to select from a mailing list. you
could specify "State equals Massachu
setts and Last Name begins with A
through C' Each word in these selec
tion specifications is chosen from a
menu except the letters "A' and "C' so
it's hard to make a mistake. The refer
ence manual doesn't explain the selec
tion criteria very well. but the on-screen
prompts are good.
The SELECT RECORDS command
changes the way a file is displayed on
the screen (and printed out) but doesn't
actually change the contents of the file.
You can also use the ARRANGE com
mand (OA-AJ. which sorts the file and
permanently changes the order of the
records. You can arrange records in
numerical or alphabetical order. either
lowest to highest or highest to lowest.
You can sort on only one field at a time.
so you have to perform multiple sorts
if you need the file sorted on more than
one criterion.
There is a FIND command (OA-F) in
Appleworks' database. but no RE
PLACE command. I wonder why not. as
this is a frequently used feature of most
database-management systems.
Appleworks has a built-in report gen
erator. which allows you to generate
reports from your data files that can be
displayed on the screen. printed out. or
"cut and pasted" into a word-processing
file.
The report generator provides two
basic report layouts: a table-style report
and a label-style report. In both formats
you have an opportunity to choose
which categories you want displayed
and how you want them displayed.
You can save your report formats for
later use and build more than one
report format for a given file. However.
if you change the file structure by add
ing a category. deleting a category. or
moving categories. you lose all of your
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Photo I: Appleworks offers users screen menus that are on index card images.
report formats. Presumably. this is a
necessary safeguard. but it would be
nice to be able to amend report formats
or handle these changes in a less drastic
fashion.
The CAL CU LATE command (OA-K)
allows you to add a maximum of three
calculated fields to your file as part of
a report format. There are no sophis
ticated arithmetic. logical. or statistical
functions. only addition. subtraction.
multiplication. and division. Formulas
for calculated fields refer to categories
by the letters that appear on the screen
at the top of each column. This is an ex
cellent feature. but its usefulness is
severely limited by the fact that you can
not sort or select records from files
based on calculated fields.
Totals can be set up for all numeric
categories. including calculated cate
gories. using the TOTALS command
(OA.:r). Subtotals can be set up using the
GROUP TOTALS command (OA-G). This
is perhaps the most poorly documented
command in the entire package.
The actual printouts of the reports are
rather unattractive and difficult to read.
The filename. report title. and report
heading appear on successive lines at
the top. and the body of the report
begins immediately on the next line.
This makes it look crowded. Blank lines
can be added to a tabular report only

by adding blank fields to the file. Dotted
lines and underlines cannot be added
at all.
There are very few print options in the
database module. You can't use bold
face. condensed type. or many of the
other features that are available in the
word-processing module. Of course. you
can convert any database report into a
word-processing file by using the "cut
and paste" feature. and then you can
use all of the word-processing features
to reformat the report. But you can't
save the revised format for reuse with
different data. and you can't add data
to it just by adding to your database file.
Another item I disliked about the
Report formats is that the total line and
subtotal lines are not labeled. Apple
works does not automatically put the
word "Total" on the total line. nor does
it give you the opportunity to do so or
to choose a label yourself. Also. there
is no underline separating the entries
in the column from the total. This fur
ther contributes to the crowded ap
pearance of the reports. Again. all of
this can be fixed by moving the report
to a word-processing file. but this is not
an ideal solution. These problems make
it cumbersome to use Appleworks to
create professional-looking business
reports.
lconlinued)
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I found several bugs in the database
portion of the program. When you are
in the process of creating report for
mats. the OA-Z (ZOOM) command is
supposed to allow you to zoom in to the
actual records and move around
through the file. I was unable to get it
to work. The OA-V command supposed
ly eliminates category names from
report formats. Again. I could not make
it work. The MOVE command (OA-M)
also didn't work properly. I was able to
move records anywhere in the file but
not to the end of the file. Also. if you
right-justify a category in the report for
mat. then set up a total for that cate
gory. but later decide to eliminate the
total. you lose the right-justification also.
THE SPREADSHEET
The spreadsheet module is a well
thought-out package with fairly good
documentation. It has all of the features
of VisiCalc (except some arithmetic
functions) plus useful extras.
The Appleworks spreadsheet is 12 7
columns by 999 rows. If you use an
Apple with 64K bytes of RAM (ran
dom-access read/write memory) you
should be able to fill about I 800 cells.
and with I 28K bytes you should be able
to fill about 6000 cells (according to the
documentation). You can start spread
sheet files from scratch or use the
Appleworks spreadsheet module to
process VisiCalc's DIF files.
Appleworks' commands for format
ting the worksheet display are much like
those in other spreadsheet packages.
Commands that affect the display for
mat of the entire worksheet are referred
to as 'Worksheet Standard Values:·
There are Worksheet Standard Values
for value formats. label formats. protec
tion. column widths. and recalculation.
Value formats can be set up to display
the values on the worksheet as fixed
decimals (one to seven places). as
dollars (two decimal places and a dollar
sign preceding the number). with com
mas (commas between thousands). or
as percents. Label formats can be left
justified. right-justified. or centered. Col
umn widths can be from 2 to 7 5 char
acters and can be changed for in
dividual columns or for the whole work
sheet. You can recalculate the workc
sheet manually or automatically. by col
umns or rows.
The protection feature allows you to
A22

protect label cells. value cells. or all cells
so that the entries can't be changed ac
cidentally by you or someone else using
your worksheet. an important feature if
you use a spreadsheet program to set
up templates that are frequently reused.
One really excellent Appleworks fea
ture is the ability to check all of the
Worksheet Standard Values currently in
effect. By calling up the Help screen and
scrolling down to the bottom of the
command listing. you see a listing that
looks like this:
Current Settings of Standard Values .
Protection is
Label format is
Value format is
Frequency is
Order is

On
Left-Justify
Appropriate
Automatic
Columns

Individual cell displays can be for
matted also. The CELL LAYOUT (OA-L)
command can be used to change the
display characteristics of a cell or range
of cells. The choices are basically the
same as for the worksheet formatting.
and individual cell layouts override the
format of the worksheet.
As in the other modules. using your
cursor to highlight the appropriate area.
you can insert. move. delete. or copy a
cell or range of cells.
As with many spreadsheet programs.
the COPY command becomes com
plicated because formulas that refer to
other cells in the worksheet have to be
specified as either "relative" to their
new positions in the worksheet or "no
change:·
Other commands let you split the
worksheet into two windows (OA-W) with
either synchronized or unsynchronized
scrolling. set up fixed titles (OA-i). and
blank out cells or ranges of cells (OA-B).
The Appleworks spreadsheet module
has very few arithmetic. financial. and
logical functions. Arithmetic functions
are limited to sum. maximum value.
minimum value. integer value. absolute
value. square root. average. count. and
"choose" (chooses one of several values
based on the first value in its list of
arguments). There is also a Lookup func
tion. which finds a value in a table and
returns a second value that corresponds
to the first. Appleworks has only one
financial function. namely. Net Present
Value. and the only logical function is
IF. The lack of financial functions and
logical functions (like AND. OR. Nm.
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ELSE) is a serious hindrance to using
Appleworks for complex business
models.
The spreadsheet module. like the
database module. has very limited print
options. Of course (as mentioned in
relation to the database printouts). you
can transfer your spreadsheet to a
word-processing file and use any of the
word-processing features.
The Appleworks spreadsheet has a
sort function that is basically the same
as the sort function in the database
module. The ARRANGE command (OA
A) lets you sort your worksheet accord
ing to the value of entries in a particular
column or row. Sorting can be alphabet
ical from A to Z or from Z to A. or nu
merical from lowest to highest or from
highest to lowest. You can also search
for a specific piece of information using
the FIND command (OA-F). The FIND
command will search for any combina
tion of up to 2 5 characters. In the
spreadsheet module. the FIND com
mand is not case-sensitive. and you can
not search for numeric values. The FIND
command can also be used to move the
cursor to a specific cell address.
One unusual feature of the Apple
works spreadsheet is that after you use
a command. the spreadsheet reprints
on the screen. one line at a time from
the top. I found this distracting and time
consuming. Another feature that I did
like. however. is that while the worksheet
is recalculating. the screen tells you
which column or row is currently being
calculated.
The spreadsheet module on the
whole is well documented and simple
to learn. It doesn't have some of the
functions and features that can be
found in the latest generation of spread
sheet programs. but it does have most
of the features that users demand and
a command structure and documenta
tion package that is easy to use.
OVERVIEW
Appleworks is a well-integrated pack
age. The spreadsheet and database are
good but certainly not standouts in the
marketplace. The word processor is well
above average but still has room for
some improvement. As a package. how
ever. especially for those new to com
puting or those whose needs are per
sonal rather than professional. Apple
works is excellent. •

PRESHIFT~TABLE
GRAPHICS ON
YOUR APPLE
This fast assembly--language routine allows you
to move rectangular images quickly to any point
on the Apple high--resolution graphics screen
BY BILL BUDGE,
WITH GREGG WILLIAMS
AND Ros MOORE
IEditor's note: This article was a col
laborative effort. Bill Budge shared his im
plementation of presfiift-table graphics with
us and helped Rob Moore and me with the
article itself. Rob wrote the assembly-language
subroutine, and I wrote the article text and
BASIC program . .. .G.W.]

I

n microcomputer graphics. speed
is always of the essence-we are
always trying to get the same pro
cessor to do more work than it"s
done before. In creating Mousepaint (a
drawing program that uses icons. win
dows. and Apple's new mouse). Bill
Budge devised a technique that
simplifies moving rectangular blocks of
pixels on the Apple II high-resolution
graphics screen. The cost is a slight loss
in speed and an overhead of about 3K
bytes of memory. but the versatility of
th is routine certainly justifies the
expense.
Expressed simply. Budge·s method
(called presfiift-table lookup) uses a short
assembly-language routine to access a
large table that lists all the possible
shifted results for all possible byte
values. This saves time by exchanging
a certain amount of calculation. loop
ing. and shifting with a single table
lookup. a logical OR operation. and
some occasional set-up instructions.

graphics is 140 by 192 dots. The high
resolution page can display six colors:
black. white. violet. green ..orange. and
blue. Each line of graphics occupies 40
bytes in memory: given 280 dots per
line. this means that each byte converts
to 280/40 {or 7) dots per byte.
The fact that each byte of memory
translates to 7 {not 8) dots-3 Vi if you're
talking about high-resolution color-is
one of the many subtleties that charac
terize Apple graphics. Speaking in terms
of the color display of dots within a
byte. you can displa y black. white. and
one of two sets of two colors each
green/violet or orange/blue. The com
puter interprets the most significant bit
of a byte (the only one that doesn't
translate to a dot) as a color bit: when
this bit is off. you can get green/violet.
and when it is on. you can get orange/
blue. ·rwo adjacent bits on-anywhere in
the byte-make a white dot appear. ·rwo
adjacent bits off make a black dot A

APPLE II HI-RES GRAPHICS
The Apple high-resolution graphics
page is organized as 192 lines of 280
dots each: you will have this resolution
available to you if you view the page on
a monochrome display. If you use a col
or display. certain two-dot patterns will
appear as a single color dot: this means
that your effective resolution for color

Bill Budge is well-known for his graphics work
on the Apple II : his best-known products are
Raster Blaster [the first pinball game of its
caliber). Pinball Construction Kit. and Mouse
Paint (supplied with the Apple JI mouse).
Gregg Williams is a senior technical editor at
BYTE. Rob Moore is a hardware designer and
a frequent contributor to BYTE. They can be
reached at POB 372. Hancock. NH 03449.

(continued)
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single even bit on (with both adjacent
bits off) makes a violet or blue dot.
depending on the color bit. Similarly. a
single odd bit on makes a green or
orange dot. See figure I for details.
(Because the even/odd position of a bit
within a byte determines its color. im
ages to be viewed on a color display
must move an even number of bits at
a time. If they don't. they will alternate
between the two color sets every move.)
One final detail: if you consider the
byte as a binary number. you must strip
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off the most significant bit and reverse
the order of the remaining bits before
you put them on the high-resolution
screen-in other words. the rightmost
bit in the byte becomes the leftmost dot
on screen. and vice versa. Figure 2
shows this relationship. In this article. we
will be shifting rectangular blocks of
dots to the right. Because of the above
relationship. this means we will be shift
ing bits to the left . Keep the following
sentence in mind: to sfiif t dots right. shift

bits left
Finally. we get to the overall makeup
of the high-resolution screen. With
seven dots per byte. 40 consecutive
bytes become 140 color dots (or 280
monochrome dots). But do the next 40
bytes make up the next row of dots? Un
fortunately. no-they are the 65th row.
As you can see from figure 3. con
secutive rows of dots are not 40 bytes
apart. The scheme is much more com
plex than figure 3 shows. but that is of
little interest to most programmers.
Because speed is of the essence in
graphics work. most graphics routines
look up the address of the first byte in
a row from a table of 192 values instead
of having the computer calculate it
while it is doing the graphics. Once we
create that table. as the program in
listing I does. the complexity of the

Figure I : Translating memor!J bits to
grapfiics on the Apple fiigh-resolution
graphics page. Onl!J 7 of the 8 bits in a
byte become dots on the fiigh-resolution
screen. Bit 7 determines what colors can
appear in that byte.

F IR S
~

high-resolution screen layout becomes
irrelevant.
PRESHIFT-TABLE LoOKUP VS.
PRESHIFTED SHAPES
Most people who do high-performance
work with Apple II graphics know about
preshifted shapes. a graphics method that
stores seven versions of a given image
and quickly looks up the appropriate
one. (For more details. see the text box
"What Are Preshifted Shapes?" on page
A26 .) Preshifted shapes have one main
use: to allow rapid animation of small
shapes that move only several dots at
a time. Budge's needs were different: he
had several windows that he had to be
able to move quickly. Such windows are
too large to have seven versions of (or
modify seven versions of). In addition.
their expected movements were large
jumps across the screen. not continuous
movement.
Shifting an image does not change it
visibly. but it does change how that im
age is represented in byte-sized pieces.
For example. the simple two-byte image
in figure 4a changes significantly when
shifted right three dots-what's more.
we now need another byte to store it
in! Notice that some dots stay in the
same seven-dot group (these are called
"shiftstay" dots) and that others move
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Figure 2: The relationsfiip between bits
and pixels. The Apple II reverses the seven
low-order bits of a byte before displaying
them on the high-resolution screen-that is.
it displays the bits right to left.
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I

Figure 3: The Apple II fiigh-resolution graphics page. Each line of dots is given by a
contiguous 40-byte area in memory. Successive lines are usually separated by I024
bytes: every eighth line (lines 8. 16. and so on) has an address 7040 bytes less than
the start of the previous line.
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to the next seven-dot group to the right
(these are the "shiftout" dots). If you
understand this figure and remember
that the bits corresponding to these dots
are stored in reverse within each seven
dot group (byte). then you will under
stand the essence of this algorithm: to
move a single-line image to the right. we
split each byte and combine the shift
stay bits of one byte with the shiftout
bits of the previous byte. Figure 4a
shows how simple it is to shift an image
three dots to the right. Unfortunately.
when we start looking at manipulating
the bits themselves (which. within a
byte. are reversed from the way they are
displayed on the screen). things get
more complicated (see figure 4b). Here
is one recipe for manually making the
shift (notice that we start with the
rightmost byte and work our way left):
I. Shift the second source byte left
three bits and put the three over
flow bits into the lower fialf of the
third destination byte. Hold the
right four bits (which have been
shifted left three bits) somewhere.
2. Shift the first source byte left
three bits. The three overflow bits
and the four leftover bits from
step I ioin like two adiacent
pieces of a jigsaw puzzle. "Fit"
them together (using a logical OR
instruction) and save them in the
second destination byte.
3. Place the remaining bits of the
first source byte in the first
destination byte.
The 6 502 microprocessor inside the
Apple can shift only one bit at a time.
Therefore. we would have to write a
loop of assembly-language code every
time we wanted to shift n bits. Such a
routine would be very slow and would
be slower as n gets larger.

through six bits: this takes up a total of
3K bytes of table space. and this over
head is constant whether you have one
image to move or a hundred.
(For this article. we've added shiftout
and shiftstay tables for a shift of zero
bits. This adds an extra 0. 5K bytes of
tables but greatly simplifies the assem
bly-language routine needed.)
Figure 5 shows how the shiftout and
shiftstay values are created for a given
byte. and listings I and 2 create the re

(continued)
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Figure 4: Moving an image. Wfien a two-byte image is moved three dots to tfie right
(figure 4a). it occupies an extra byte. and tfie values of tfie bytes all change in a complex
way. Figure 4b snows tfie bit patterns underlying tfie original and sfiifted images (for
simplicity. we are ignoring tfie color bits in eacfi byte). To sfiift tfie image right 3 bits. we
sfiift eacfi byte to tfie left 3 bits and rearrange tfie pieces in tfie order shown.

SHIFTOUT
B Y TE

ENTER THE PRESHIFT TABLES
Bit shifts take too long to calculate. so
why don't we precalculate everything
and do a simple table lookup instead?
We'll need two tables one for the bits
that are shifted out of the byte (which
I'll call the sfiiftout value) and another for
the bits that remain in the byte. but in
their new. shifted position (the sfiiftstay
value). A byte has 256 possible values.
so each table will take up 2 56 bytes. for
a total of 512 bytes for both tables. We
will need these tables for shifts of one

quired preshift tables. The tables deal
with shifting dots right . so the bits in a
byte are shifted le/t (remember that bits
reverse their positions when they
become dots on the high-resolution
screen-see figure 2)
The middle line shows the same byte.
binary value 11101010. as it is shifted
two. three. and four dots (bits). The line
above it shows the bits that go into the
shiftout byte and the line below it. the
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BITS TO SHIFT
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Figure 5: Creating sfiiftout bytes (top) and sfiiftstay bytes (bottom) from an arbitrary byte
(center). Tfiis figure snows tfie same byte being shifted two. three. and four bits. Note tfiat
tfie color bit (tfie leftmost one. outside tfie boxes) remains witfi tfie sfiiftstay byte.
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shiftstay byte. Notice that the most
significant (color) bit. which is not in
cluded in the shift. stays with the shift
stay byte. The program in listing 2

makes tables of the shiftout and shift
stay value for each byte (values from 0
to 2 5 5) and for each possible value for
number of bits shifted (zero to six).

What Are
Preshifted
Shapes?

-

T

he preshifted-shape method is at
the root of the most common
forms of graphics animation for the
Apple II. It is yet another application of
the maxim that says. "To make graphics
faster. calculate as much as possible in
advance. store the results in tables. and
do table lookups instead of calculation
during the animation process:· To shift a
shape several dots right or left during the
animation (or "on-the-fly." as we call it)
would involve lots of byte splitting and
recombining and would significantly slow
the animation. Instead. we keep seven
versions of the shape in memory and
select the appropriate one to be "pasted
onto" the graphics screen in real time.
(We want to deal with whole bytes only.
and we need seven versions to take care
of all the possible positions of the shape
within byte boundaries.)
In addition. by making slight changes
to each of the seven shapes. we can
achieve "internal animation"-animation
.of the shape itself as it moves hori
zontally-at no extra cost. Figure 1 shows
a monochrome shape with internal ani
mation in its seven preshifted versions.
Preshifted shapes are the latest word
in fast animation. Unfortunately. they take
up a lot of room. and it is often inconve
nient to maintain a large inventory of
such shapes. especially when they are
subject to periodic revisions. (Utility pack
ages like Penguin Software's Graphics
Magician can help with such tasks.) For
example. an image 10 dots square (which
is actually 5 dots square in color) must
be shifted within an image area 10 lines
high by 3 bytes wide (a 10-dot image that
begins on the last dot in a byte ern;ls in
the second dot of the third byte.) This is
30 bytes per version. or 210 bytes for the
entire preshifted shape table-all for an
image about the size of a fingernail! In
some situations. of course. the method
described in this article is a space-saving
-Gregg Williams
alternative.
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Figure I : Apple II preshifted shapes.

Depending on the location of the shape
within a 2-b1:1te-wide area. a program
can "paste" one of the above seven
images into that area. In addition. when
the seven shapes are drawn into the
same area in order. the "A' appears to
move to the right. and a little dot rolls
around the interior cavit1:1 of the 'A."
This effect is called internal animation.
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The problem of moving a rectangular
image is reduced to that of moving a
single line of the image. which in turn
is reduced to that of moving a single
byte of the image between one and six
dots (a move of. say. three dots and a
move of ten are essentially the same
because the extra seven dots-one
byte-can be taken care of by adding
one to the destination-byte pointer).
PRESHIFTING AN IMAGE LINE
You may have noticed that the shiftout
values are right-justified and the shift
stay values are left-justified within the
low 7 bits of the byte. This allows the
computer to combine the two image
fragments correctly. Figure 6 shows how
the core routine (only 2 3 bytes) ac
complishes the task. In particular. figure
6 shows how the shiftstay bits from one
byte and the shiftout bits from the byte
before it create a new destination byte.
Bill Budge did not get this code den
sity without pulling some tricks. In line
I. the address Smmmm is the first byte
of the one video line of image that this
routine manipulates. The address SnnOO
is the first byte of the shiftout table be
ing used. and $pp00 is the first byte of
the shiftstay table. (Remember that the
tables must begin on page boundaries
this explains the double zeros in both
addresses.) A driver program (discussed
below) must change the first address for
each new line of image to be processed
and must change the last two addresses
only at the beginning of a new shift-rec
tangular-image operation. Yes. this is
self-modifying code. It works. and it is
necessary to get the speed Budge
wanted out of this routine.
The calling program must supply this
routine with two other values: the IJ
register must contain the width of the
image in bytes. and the accumulator (A)
must contain zero since there is no
previous byte that has left shiftstay bits
behind.
PRESHIFTING A RECTANGULAR
IMAGE
Given the appropriate shiftout and shift
stay tables (which allow you to split an
arbitrary byte by doing two table look
ups instead of n shift operations). the
routine in figure 6 will shift one line of
dots and put the result in a buffer area.
To make this routine useful. you must
surround it with a driver routine that

PRESHIFT-TABLE GRAPHICS

shifts each line of the rectangular image
and does the necessary housekeeping.
Many such routines are possible de
pending on the implementation
needed. To illustrate this routine. let's
assume that the program has access to
an area of memory with image data as
specified in table I. For each line of the
image. the driver routine will modify the
addresses within the inner loop to point
to the right areas. shift a line of the im
age to the buffer. then transfer the buf
fer to the correct screen position one
byte at a time (see figure 71 .
Listing 3 is the final assembly-lan
guage subroutine for shifting a block im
age via the preshift tables and moving
it to the screen as described above. The
equate statements at the top of the
listing show the positions of needed
tables and variables. l\vo tables not yet
discussed are the XDIV7 and XMOD7
tables. Because the Apple stores 7 dots
per byte. the algorithm needs to divide
single-byte numbers by 7 and use either
the quotient or remainder. At the ex
pense of 512 bytes (2 56 bytes per
table). we can calculate either quantity
as quickly as an indexed load instruc
tion: the nth bytes of the XDIV7 and
XMOD7 tables are the integer quotient
and remainder. respectively. of n/7.
Listing 4 creates these tables for later
use and saves them under the name
DIV7 TABLE.
The BASIC program of listing 5 loads
the preshift. DIV7. and HIRES! tables.
along with the table for the image to be
moved into a single binary file called
TABLPAK. The image that the demon
stration program is going to move. an
arrow pointing diagonally up. takes the
form given in table I and can be any
size. You can change it to any image you
wish. as long as the table starts at ad
dress 20864 (5180 hexadecimal). When
translating a picture of the image to
hexadecimal values. remember that the
bottom 7 bits of a byte are displayed
reversed from the way they are stored;
for example. to illuminate the rightmost
dot of a seven-dot byte. the byte
needed is a 64 (binary 01000000) or a
192 (binary 11000000). not I (binary
00000001) .
THE DEMO PROGRAM
The BASIC program of listing 6 loads in
the TABLPAK package of tables and the
!text continued on page A13 2)

Listing I: The HIRES! program creates the binary file HIRES! TABLE. The first
19 2 bytes of the file contain the low bytes of the starting addresses of line n of high
resolution page I ; the second 192 bytes of the file contain the high bytes of the same

addresses.
]LIST
100
110
120
130
140
150
160
170
180
190
195
197
200
210
220
230
235
236
237
240
250
260
263
266
269
272
275
277
278
279
280
290
300
310
313
320
325
330
340
353
356
359
362
366
370
375
380
384
385
386
388
390
392
393
394
400
410
420
430
440
450
455
460

REM
REM HIRES1 PROGRAM
REM
REM CREATES TABLE OF ADDRESSES
REM OF FIRST BYTE IN EACH LINE
REM OF HI-RES PAGE 1
REM
REM BY GREGG WILLIAMS
REM 22 APR 84
REM
REM ------------------------- ------- - - ------- --- - ---- --
REM
T2BLBGN = 16384
REM --BEGINNING OF TABLE AS
REM - -STORED IN MEMORY
REM
TBLWDTH = 192
REM --WIDTH OF EACH TABLE
REM
Hl1BGN = 8192
REM --ADDRESS OF BEGINNING
REM --OF HIRES PAGE 1
REM
ADDR = T2BLBGN
REM --THIS PGM CALCULATES
REM --ADDRESSES IN ASCENDING
REM --ORDER; ADDR HOLDS THE
REM --ADDRESS OF THE NEXT
REM --TABLE ELEMENT TO BE
REM - - FILLED
REM - ------- - ------------ ---------- -------- - -----------
REM
REM
MAIN LOOP OF PGM
REM
HOME : PRI NT " CREATING HIRES1 TABLE";
FOR I = 0 TO 2
: FOR J = 0 TO 7
:: FOR K = 0 TO 7
:::VL = Hl1BGN + 40 •I+ 128 • J + 1024 • K
:::VHI = INT (VL I 256)
:::V2LOW = VL - 256 • VHI
:: : POKE ADDR,V2LOW
::: POKE ADDR + TBLWDTH.VHI
:: :ADDR = ADDR + 1
:: NEXT K
: PRINT" ." ;
: NEXT J
NEXT I
PRINT
REM
REM --ABOVE ALGORITHM
REM - -DERIVED FROM TABLES
REM --IN APPLE REFERENCE
REM --MANUAL
REM
REM ---- ------------ ------------------------ -----------
REM
REM - - SAVE FILE TO DISK
REM
PRINT CHR$ (4);"BSAVE HIRES1 TABLE.A";T2BLBGN; ': L384"
REM
PRINT : PRI NT "TABLE SAVED TO DISK"
END

!listings continued on page A 28 )
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PRESHIFT~TABLE

GRAPHICS

Listing 2: The Preshift program creates fourteen 256-byte tables. which are saved as the binary file PRESHIFT TABLE.
The first seven are the shiftout tables for 0 through 6 dots. while the last seven are the corresponding shiftstay tables.
)LIST
100
110
120
125
130
135
140
145
150
155
157
160
170
180
190
200
210
220
230
240
250
260
270
280
283
286
290
300
305
310
315
320
340
360
380
400
420
440
450
460
480
500
520
540
560
580
620
640
660
680
700
720
725
740
760
770
775

REM
REM CREATE-PRESHIFTREM TABLES PROGRAM
REM
REM CREATES SHIFTOUT AND
REM SHIFTSTAY TABLES FOR
REM 0 THROUGH 6 DOTS
REM
REM BY GREGG WILLIAMS,
REM 17 APR 84
REM
REM ---------------------- --------- - - ------------ ----REM
REM INITIALIZATION OF
REM CONSTANTS
REM
BGNTBL = 30720
REM --ADDRESS OF START OF
REM --TABLE ; MUST BE EVENLY
REM --DIVISIBLE BY 256
REM
BININCR = 7 • 256
REM --DISTANCE FROM BEGINNING
REM --OF SHIFTOUT (SOUT)
REM --TO SHIFTSTAY(SSTAY)
REM --TABLES
REM
TBLWDTH = 256
REM --DISTANCE BETWEEN
REM --ANY TWO TABLES
REM
C1ZMAXSHF = 6
C2MAXBYTEVL = 255
REM
REM -------------------- ------- - ------- --------------REM
REM MAIN LOOP
REM
HOME : PRINT "CREATING PRESHIFT TABLE (THIS WILL TAKE
SEVERAL MINUTES) ";
FOR SHF = 0 10 C1 MAXSHF
:CURRTBL = BGNTBL + SHF • TBLWDTH
: FOR BYTE = 0 TO C2MAXBYTEVL
:: GOSUB 1000
REM --CALCULATE SHIFTOUT
REM --& SHIFTSTAY VALUES
REM --FROM SHF AND BYTE
REM
:: POKE CURRTBL + BYTE,SSTAY
:· POKE CURRTBL + BYTE + BIGINCR,SOUT
REM --STORE VALUES IN
REM - -TABLES
REM
PRINT ". " ;
NEXT BYTE
NEXT SHF
PRINT
REM

780
800
820
840
860
880
890

REM --- - - ----------- ----- - ----- - ------- --------------
REM
REM SAVE TABLES AS ONE
REM LARGE DISK FILE
REM
PRINT CHA$ (4);"8SAVE PRESHIFT TABLE.A";BGNTBL; ':L3584"
PRINT : PRINT ''TABLE SAVED 10 DISK"
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900 REM
910 REM END OF PROGRAM
915 REM
920 END
960 REM ------------------- ---------------- --------- ----- -
980 REM
985 REM - -SUBROUTINE TO SPLIT
987 REM --AN ARBITRARY 8-BIT
989 REM -· VALUE INTO ITS
991 REM - -COMPONENTS; SEE
993 REM -·TEXT FOR DETAILS
995 REM
1000 IF SHF = 0 THEN SOUT = O:SSTAY = BYTE : GOTO 1380
1005
1010
1012
1015
1020
1030
1040
1060
1080
1100
1110
1120
1140
1160
1180
1200
1210
1220
1240
1260
1280
1300
1320
1340
1360
1380

REM
REM --THE FOLLOWING CODE IS
REM --DONE IFF SHF>O
C3SCALEOUT = 2 • (7 - SHF)
C4SCALNW = 2 - SHF
BSVE ~ BYTE
REM
IF BYTE > = 128 THEN SIGNBIT = 1:BYTE = BYTE - 128: GOlO
1140
REM (ELSE IF BYTE< 128)
SIGNBIT
0
REM (AND BYTE UNCHANGED
REM
SOUT = INT (BYTE I C3SCALEOUT)
REM -- FIND SHIFTOUT BITS
REM --BY CUTTING OFF RIGHT
REM --MOST (7-SHF) BllS
REM
SSTAY
128 • SIGNBIT + (BYTE - SOUT • C3SCALEOUT) •
C4SCALNW
REM
BYTE = BSVE
REM --RESTORE ORIGINAL
REM --VALUE OF BYTE
REM
REM END SUBROUTINE
REM
RETURN

=

=

Circle 663 on inquiry card.

PRESHIFT~TABLE

Love Apples?

GRAPHICS

BYTE NUMBER
ORIGINAL IMAGE
(BEING SHIFTED
5 BITS LEFT)
SHIFTOUT BITS

SHIFTSTAY BITS

Join the club.
RESULT (USING
BITWISE 'OR'
OPERATION)

SHIFTIT

LDX

$mmmm, Y

POINTER TO BEGINNING OF IMAGE

2

ORA

$ nnOO,

POINTER TO SHIFTOUT TABLE

3

STA

BUFFER+l. Y

LDA

$pp00.

5

DEY

6

BPL

SHIFT IT

STA

BUFFER

X

x

We're the Apple PugetSound Program
Library Exchange, and we're the largest.
oldest. and most knowledgeable user
group in the world. We support all the
Apples, and all user levels, from the
beginner to the seasoned program
author. A membership in A.P.P.L.E. will
provide you with vital suppoti, like our
international hotline service for im
mediate tec hni cal evaluation of your
problem ... our international magazine.
Call-A.P.P.L.E., and signficant dis
counts on our world fainous so fL\\~ 1 1~'.
plus great hardware prices.

POINTER TO SHIFTSTAY TABLE

Write today for a sample copy of our pub
lication. product catalog. and member
ship application, or fill out the enroll
ment coupon below.

8

SHIFTSTAY BITS FROM PREVIOUS LOOP ARE IN A REGISTER .

88

X REGISTER IS LOADED WITH CURRENT IMAGE BYTE.

8

X IS USED AS AN INDEX INTO THE SHIFTOUT TABLE .
GIVING THE CORRECT SHIFTOUT VALUE .

0u

THE TWO IMAGE HALVES ARE OR'D INTO THE FINAL
DESTINATION IMAGE BYTE .

LJ

00
D
8
CJ
NOTES

STORE

,-------------
1
I
I
I
I
I
I
I
I
I
I
I

THE RESULT IN THE BUFFER AREA.

USING X. LOAD A WITH SHIFTSTAY BITS
OF LOOP.

FOR THE NEXT I TERATION

DECREMENTING THE Y REGISTER SETS IT UP TO ACCESS
THE NEXT BYTE IN THE IMAGE DURING THE NE XT LOOP.

IF ENTIRE IMAGE HAS NOT BEEN

MOVED (Y>O). GO TO

A.P.P.L.E.

since

1978.

Mall to:

A.P.P.L.E.
21246 · 68th Ave . S.
Kent.WA98032
(206) 872-2245
or call our toll -free number
1-800-426-3667
(24 Hrs. Orders Only!

0 MEMBERSHIP 826 one-time

8

application fee + 825 first y ear
dues. S5 l

0 FREE INFO + Call-A.P.P.L.E.
Please send free information

ELSE STORE FINAL SHIFTSTAY BITS INTO BUFFER.

Nam e _ _ _ _ __ _ __ _
Address

1. IMAGE IS BEING SHIFTED RIGHT FIVE DOTS (BYTES SHIFTED LEFT FIVE BITS) .

City
S ta te _ _ _ _ _ Zip _ __

2 . SHIFTSTAY BITS FROM PREVIOUS BYTE AND SHIFTOUT BITS FROM CURRENT
BYTE COMBINE TO MAKE NEW CURRENT BYTE .

Phone • _ _ __
MIC VISA# - - - - 
Figure 6: The basic presnift-table lookup routine. The top area snows now the code creates
Exp. Dare _ __ _ __
a single result byte. the middle area is the actual code. and the bottom area is a commen
I Additional fo reig n postage required
tary. The numbers in the circles and squares relate events to lines of code. Hexadecimal
, _ _!o~~~~D~u!:!d!,!~~-- _ _
mmmm points to the first byte of the image. The hexadecimal addresses nnOO and ppOO
point to the proper sniftout and sniftstay tables. respectively. At the beginning of the routine.
Join Now and Receive
the accumulator contains zero and the y register contains the number of bytes in the line

10 FREE Diskettes!

i/istings continued on page Al 27)

Apple II . II+ , lie, lie, f/I, Lisa, and Macintosh are all registered
trademarks of Apple Compurer Inc.
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BY DANIEL ). GINGRAS

WORD PROCESSING

ON THE APPLE
A number of efficient word processors

are available for every budget

C

ited as the major reason that
most people are purchasing
microcomputers. word-pro
cessing packages have multi
plied to the point of confusion in the
past several years. Among the recent
additions to the word-processing fray
are a number of entry-level programs
that offer the novice microcomputer
user a chance to experience many so
phisticated word-processing functions
at a price that should not tax even the
tightest budget.
When buying a word processor. you
should double-check the machine re
quirements before walking out of the
store. Pay specific attention to memory
requirements and your Apple's ability
to generate lowercase letters. (An entire
industry has grown up around supply
ing lowercase add-on boards to the
Apple.) Older Apples can generate
lowercase letters with the addition of a
Shift-key wire modification. If the word
processor you buy does not generate
lowercase from software. you will need
to add a special piece of hardware to
your Apple 11 +. Both the Apple 11 + and
the lie will require an additional board
if you want to display text 80 columns

Daniel J. Gingras (31 North Adams St..
Manchester. NH 03104). a former magazine
and newspaper editor. is currently a publishing
consultant. He can be reached through The
Source at CPA 062 or CompuServe
72426.254.
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across.
Check to see if your printer is sup
ported by the word-processing program
before you buy it. particularly if you do
not have one of the popular printers. It
may be that the word processor you
choose will not be able to access all of
the features of your printer such as pro
portional spacing. boldfacing. and
underlining.
When shopping for a word processor.
devise a sample paragraph that repre
sents the kind of typing you generally
do. lake it to the software store and try
to enter it. or at least ask the salesman
to enter it for you.
The current genre of inexpensive
word processors has recognized the in
herent difficulty of trying to make the
transition from the typewriter to the
word processor. and most manufac
turers have taken steps to make the pro
grams as easy to use as possible.
Remember. however. even learning to
use a typewriter requires practice. so
you should expect to spend some time
with your processor before you become
fully productive
Let's look at several word-processing
programs available for the Apple. See
table l for a comparison of features of
the programs reviewed.
THE PERSONAL SECRETARY
The Personal Secretary from Sof/Sys Inc.
is a tailored version of the excellent Ex
ecutive Secretary for the Apple II series
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(see photo I). It is an exceptional value
in low-cost word processors and is full
of features. First. it's not only a word
processor but also a small database.
which is described by John Riskin. the
author of the program . as a "card file"
that allows you to create a mailing list
that can be merged with your text to
create form letters. This is the only word
processor of those reviewed to offer
such a feature. Not content with simple
merging. Personal Secretary also allows
specific merging of selected documents.
or conditional merging depending on a
true/false condition.
One of the most welcome features to
be found on any word processor is
envelope addressing. This feature
allows you to mark the beginning and
the end of an address on your letter by
typing AD. and when the letter is
finished printing. the computer will
prompt you to insert an envelope and
will print the address. I have not found
any other package with such a feature.
Per:onal Secretary asks several ques
tions about your equipment when you
first call it up. Once answered. these
questions need never be answered
again. In subsequent sessions the pro
gram will present a main menu with six
entries:

1. Create/Edit Documents
2. Print Documents
3. Edit a Card File
4. Deletellransfer/Restore

5. Set up a document disk
6. Change system features
When you create a document you are
prompted " CREATE WHAT DOCU
MENT:·· and you specify the name. You
toggle between the text-entry mode and
the editing mode by using the Escape
key. and you can scroll the document
back and forth using the number keys
while in the edit mode. The program
allows for scrolling by line. by IO lines.
and by screen and jumps to the begin
ning or end of the document. The cur
sor can be moved using the cursor
control keys. or by using the Return key
and the slash key on the 11 +. You can
move the cursor on a line a letter at a
time or a word at a time. or to the right
or left margin immediately.
Personal Secretary lets you create a
"shorthand" of printer control codes
using "dot" commands. This same fea
ture can be used to create shorthand
for frequently used words or phrases.
Suppose you have a printer and you
want to be able to use its boldface capa
bilities. Your printer needs to get an
Escape 9 to begin boldface. You tell Per
sonal Secretary to define .BF as Escape
9 by typing .BF #27,57. which indicates
the ASCII (American Standard Code for
Information Interchange) characters for
Escape and 9. Now. any time you want
to use boldface. simply type .BF. In the
same way. you could have defined BYTE
magazine as .BT. and every time you
typed .BT. BYTE magazine would ap
pear in your text.
You can make a draft print directly
from the editor. and the draft printer will
ask you if you want the lines numbered
or if you want the draft double-spaced.
Final copies of a document are "fancy
printed" (the final formatted output. as
opposed to "draft printed:· which prints
formatting commands). and you can
specify page length. spacing. and other
options from the print menu. You can
also embed print commands in the
document itself. such as indents. right
justified copy. or centered copy.
Documentation for Personal Secretary
is excellent. and the manual is organ
ized in the form of a tutorial that takes
you through each feature offered by the
package. The index is thorough and well
organized.
Personal Secretary can also merge
other documents such as VisiCalc files

into your files. or you can create "boiler
plate" text that can be merged with your
document by simply typing XT

FILENAME.
Sof/Sys also has Executive Speller
available separately. which works with
Personal Secretary (or any other word
processor). and Executive Footnoter.

which supports footnotes on complex
documents. Executive Footnoter will
work with other word processors as
well.
Personal Secretary is the best bargain
in low-cost word processors. It is more
difficult to learn than the easiest of the
(continued)

Table I: Comparative features on some low-cost word processors for tfie Apple.

Feature
Move block
Delete block
Copy block
Search
Search/replace
Overstrike/insert
Mul tiple inserts
Mark envelope address
Link another file
Boilerplate text
Shorthand text
Preset tab stops
Draft printing
Scroll by lines
Scroll by screen
Jump to beginning/end
Lines shown
Line width (columns)
Merge printing
Internal database
Conditional prin ting
Merge keyboard input
Specify line spacing
Justified printing
Centered printing
Printer control codes
Force new page
Specify page numbers
Page headers
Page footers
Link documents together
Help screens
Tutorial
Manual pages
Screen preview
Auto backup
Change default parameters

Personal
Secretary

The
Writer

y
y
y
y
y
y
y
y

y
y
y
y
y
y
y

N

y
y

y
y
y
y1
y
y
y

N

N

24

y
y
y
y
y
23

40/80

801128

y
y
y
y
y
y
y
y
y
y
y

y
N

y
N

Bank
Street
Writer

y
y
y
y
y
N
N
N
N
N
N

N

y
y
N

N
N

14
38

14
38

N
N
N
N

N
N
N
N

y

y
y
y
N3
y
y
y
y
y
y
Y4
35
y
y
y

y2
48

128

y

y

N

semi

N
N

y

y

y

Hardware supported:
Keyboard enhancer
BO-column boards
Shift-key modification

y
y
y

y
y
y

N
N

Memory required

64

48/64

y
y

y
y
y
y
y
y
y

y
y
y
y
y

y
y
y
y
y
y
y
y
y
y
y

N

Home
Word

N

y
N3
N
N

y
N
N
N

ys
35

Cut
and
Paste

y
y
y
y
N
N

y
N
N
N
N

y

y

N

N

y

y
y
y
40
21
N
N
N
N

y
N

y
N3
y
N

y
N
N
N
N

14
N
N

y

N

y

N
N
N

48/64

48

64

y
N

Notes: 1) soft preview only; 2) manual; 3) one set-up code only; 4) cassette tape; and
5) on disk.
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LOW-COST WORD PROCESSING

AT A GLANCE
Name
The Personal Secretary, version 4.1
Manufacturer
Sof/Sys Inc.
4306 Upton Ave. South
Minneapolis, MN 55410
(612) 929-7104
Price
$69.95
Computer Needed
Designed for the Apple lie,
but will work with the Apple
II+ with shift-key wire
modification; works in
40-column mode with Apple
II+ or in 80-column mode
with Apple, Full View 80,
Smarterm, Superterm,
Ultraterm , or Videoterm
Documentation
48-page manual in padded
cover
Audience
Any Apple II user who is
looking for a low-cost, feature
packed word processor and
small database

other packages. but it supports many
more features.
THE WRITER
One of the first things that you notice
about The Writer is that it is not copy
protected-the only package reviewed
for this article that is not. This is an
important fact if you plan to use your
word processor in a business. since a
crash might delay your productivity.
The Writer is easy to use. I selected
the 80-column mode and left the Help
menu on the screen. This gives you I 5
lines of 80-column text to work with. If
you turn the Help menu off. you have
23 lines of text on the screen.
The Help menu is exceptional. and
multiple Help screens are available
simply by typing Control-0. The cursor
control movements are "full-screen
editing" type. which means you hit
Control-E to move up a line and
Control-C to move down a line. Many of
the control keys are the same as in
WordStar. The Writer uses dot com
mands to control print formatting. some
of which are the same as WordStar's.
The documentation is indicative of the
complexity and completeness of this
program: it's spiral-bound and 127
pages long. and the manufacturer sup
plies a reference card to jog your mem-

Photo I: Personal Secretary used wit Ii a11 80-column text board 011 tlie Apple II+.
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ory. The manual is set up in the form
of a tutorial. Lessons teach you the
basics of the editor first and the text for
matter later. The manual is well indexed
and very complete.
Editing with The Writer is a joy. Not
having to toggle between modes can
speed the editing process tremendous
ly. and cursor movements are lightning
fast. You can jump the cursor to the top
or bottom of the screen using Control
D and then can scroll a screen forward
or back using Control-R/Control-V. Cur
sor movements within the window are
made using a diamond of Control E-S
F-C.
As in WordStar. many of the control
keys are not mnemonic. and alternate
key caps or stickers for the keys would
be helpful. Although The Writer does
appear to act like WordStar in many
respects. the documents that are
created by The Writer are not compati
ble with WordStar.
Scrolling with The Writer is particularly
fast. and you can jump from the begin
ning to the end of a line and back again
using Control-B or to the top of the
document using Control.:r The status of
the editor and the line you are current
ly typing appear below the editing win
dow. The Help screen. if selected. ap
pears above.
Once you begin a document. it re
mains in memory until you clear it. You
can return to the Command menu by
typing Control-Shift-P and there will find
a number of options (see photo 2).
The commands are self-explanatory.
and with The Writer you can save files
in text or binary format. You can also
edit both types of files; binary files take
less space on the disk and load and
save faster than text files. but text files
allow you to use other programs such
as spelling checkers and communica
tions programs with the document you
have created. The Writer is one of the
few programs to give you both options.
'fyping FILENAME allows you to ap
pend another file to your text. The
Writer also lets you back up your cur
rent document by using a two-letter
command-a nice touch if you are
working on a complex document that
should be saved back to the disk fre
quently 'fyping O/oW gives you the word
count in the document. which is impor
tant if you write newspaper or magazine
articles and need to keep the text to a

LOW-COST WORD PROCESSING

certain word length. You can also
embed special printer control codes
within the text either by using the "dot"
commands that have been previously
defined or by actually embedding con
trol codes (or escape sequences) within
the text using Control-Snift-M followed
by the code. You can also insert un
padda ble (mandatory) spaces in the
text. such as between words that you
do not want split on different lines.
A great strength of The Writer is the
flexibility its dot commands add to its
output formatter. Some of these con
trols include:

.PP
.NP
.Fl
.SP N

.BP
.in N
.he
.fo

.ce
.bf
.ul

.NX

Begin paragraph
Begin NO fill Paragraph
Fill (Justify)
Space down N lines
Begin page
Indent N
Header text
Footer text
Comment line. do not
print
Center
Boldface
Underline
Chain to another file

These and other format controls let
you merge material from a data file and
print form letters. and output your text
exactly the way you want. You can also
preview the output to the screen before
you send it to the printer.
I can recommend The Writer. If you
are looking for a low-cost yet full-fea
tured word processor. then this is one
of the two packages that you should
examine.

Writer as "the first truly home-oriented
word-processing system·· Although I'm
not sure what the difference is between
a "home-oriented" word processor and
any other. it would be difficult to beat
Bank Street Writer in terms of its ease
of use. The disk comes with a tutorial
on the reverse side. which takes you
through the steps to enter text. move
the cursor. correct initial mistakes. erase
letters. erase blocks of text (and
reinstate them). move blocks of text. etc.
The tutorial is so clear even an 8-year
old could begin entering text and cor
recting elementary errors.
At the top of Bank Street Writer's
screen is the menu area. lapping the
Escape key puts you in the Editing
menu and allows the cursor to move
within the text file. You toggle between
the text-entry mode and the menu by
using the Escape key. You move the cur
sor with the 1-M-J-K keys. and the cur
sor movements are displayed as an icon
at the top ot the screen to remind you.
Once in the Editing menu. you have
the choice to perform additional func
tions such as ERASE. which allows you
to specify a segment of your document
that is to be eliminated. The program
prompts you to move the cursor to the
beginning of the block to be erased.

AT A GLANCE
Name
The Writer, Apple lie version
(II+ version available)
Manufacturer
Hayden Software
600 Suffolk St.
Lowell, MA
(800) 343-1218
Price
$49.95
Computer Needed
Apple II+ or lie, with 48K or
64K bytes; the 64K models
will allow both editor and for
matter to be loaded at the
same time; optional
80-column boards supported;
shift-key wire modification or
keyboard enhancer required
Documentation
128-page spiral-bound
manual, reference cards
Audience
Anyone looking for a full·
featured word processor at a
low price

(continued)

BANK STREET WRITER

Bank Street Writer (see photo 3) is a
good word processor. but it has limited
uses. It's ideal for those of you who are
still afraid of being lost in the computer
revolution. Although it contains most of
the major features of a standard word
processor. it is limited by its small
display-only 38 characters across-too
small for business correspondence.
Broderbund has recognized this prob
lem and has recently announced a new
version of Bank Street Writer for the
Apple lie that will display either 40 or
80 columns. This version will also work
on the Apple lie with an extended
80-column card.
Broderbund advertises Bank Street

Photo 2: The command menu for The Writer. the only program reviewed that allows

you to make backup copies.
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AT A GLANCE
Name
Bank Street Writer, Apple II
version
Manufacturer
Broderbund Software
17 Paul Dr.
San Rafael, CA 94903
(415) 479-1170
Price
$69.95
Computer Needed
Apple II + with 48K bytes of
RAM (version available for lie
and lie requires 128K bytes
and the Extended 80-Column
Card on lie)
Documentation
35-page manual, indexed
Audience
New word-processing users,
children, anyone who wants a
simple and limited word
processor

You then hit Return. and the prompt
area at the top of the text screen will
ask you to move the cursor to the end
of the block to be erased. Hitting the
Return key again will cause the area
selected to be displayed in inverse
video (black on white). and the prompt
area will ask you to confirm that the
area highlighted is the area to be
deleted. If you have made a mistake.
there is no problem because Bank
Street Writer features an UNERASE
command that allows you to replace the
text.
The Move function works much the
same way. using the same prompts to
select an area to be moved and an ad
ditional instruction to place the cursor
where you want to "paste·· the moved
copy. Like the ERASE command. the
MOVE command also has an UN MOVE
option.
The last menu entry is the n-ansfer
menu. which moves you to a submenu
that enables you to file. retrieve. and
print documents. The n-ansfer menu
allows you to initialize a disk. save a
document with a filename of as many
as eight characters. and specify a pass
word on the file.
The 'fransfer menu also lets you
retrieve a document from the disk and.
if you've forgotten the name of your

ESC TO WRITE ~
i:e1!11i "OVE
FIHD
TRAHSFER ~.....~
~SE "OUEBACK REPLACE
"EHU
.....,..
This is the text screen for Bank
Street Writer. You toggle between the
text entry screen and the ~enu screen
by using the ESC key, as is indicated
by the •enu at the top of the screen.
Bank Street Writer is one of the
easier progra~s to use, and ~ay be
used with Bank Street Speller, a
version of The Sensible Speller for
the Apple II series of co•puter~.
.
Bank Street Writer is availabJe
1n an Apple lie and Apple Ile version
which require 128 K of ~e•ory.
B~nk Stratt Writer is ~ product of
I
Broderbund Softw~r•.

Photo 3: Bank Street Writer can be used witli a spelling cliecker..
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document. will ask if you need a
catalog. You can also save the docu
ment from this menu. but saving the
document does not erase the current
draft from memory. so a Clear function
allows you to wipe the memory clean
and begin a new document.
1\vo print options are found on the
·n·ansfer menu: Print-Draft and Print
Final. Print-Draft prints the document
exactly the way it appears on the
screen. limited to 38 characters. It does
ask if you want to pause between pages
and allows you to add a page heading.
but that's about a!L Print-Final. on the
other hand. will ask you how many char
acters you want per line (between 40
and 126) and what the space between
lines should be. It also asks if this is a
continuation of a previous file (in case
you want to join documents). and. if so.
if the pages are to be numbered. You
can print the entire file or just a portion
of it. A nifty option of Print-Final will
show the top and bottom of a page and
allow you to adjust where the page will
break. a nice touch that lets you keep
paragraph headings and their associ
ated paragraphs together.
A utility program. accessed by press
ing Escape twice while the program is
loading. allows you to customize Bank
Street Writer. Oddly enough. the utility
menu lists the filenames on the data
disk with their passwords. which makes
Bank Street's protection scheme some
what less than secure. The utility
specifies your drive slots and provides
a key-clock toggle. a cursor-type (block
or underline) toggle. a toggle to allow
for a shift-wire modification on the
Apple I I+ or a keyboard enhancer. and
a format converter. The format con
verter transforms the binary files
created by Bank Street Writer to stan
dard text files. and vice versa.
A format converter is essential since
Bank Street cannot read standard text
files. Also. Bank Street files are binary
and on a special disk format that is un
readable by most other programs. Con
verting files and formats is essential if
you want to transfer your files to an
other word processor or use a data
communications program. Unfortunate
ly. the format converter is very slow. It
took 8 minutes and I 5 seconds to con
vert a I 500-word draft.
Bank Street Writer is a good program
for people who. traditionally. have not

LOW~COST

used their Apples as word processors.
particularly owners of older 11 + com
puters who have not modified their
machine to display lowercase letters.
The single greatest flaw is the 38-char
acter by 18-line typing screen. which is
simply too small to display any but the
simplest documents.

HOMEWORD
Homeward is a good choice if you are
looking for a simple yet friendly word
processor for light work. Sierra On-Line
designed its word processor using an
Jeon menu. When you want to change
functions. you toggle from the text-entry
mode to the editing mode by hitting the
Escape key. A series of icons will appear
on the bottom of the screen. Moving
the icon frame. you select the function
you want. The first array of icons shows
a printer. a document with an X through
part of it to indicate editing functions.
a file cabinet. two documents indicat
ing format options. a pointer indicating
customize options. and a floppy disk in
dicating disk utilities.
When you are in the edit mode. the
screen is divided into two windows. a
top section for text entry (40 columns
by 14 lines) and another window below
showing the page you are typing on and
two bar graphs indicating free memory
and free disk. (A really nice touch in the
lower-right corner is a graphic represen
tation of what the full page will look
like.)
With Homeward you can customize
your documents from the Icon menu
(see photo 4). By hitting the Escape key
in the editing mode. you are brought to
the file icon; by hitting Return. you will
bring up the save document mode with
the current document title selected. This
is particularly helpful if you like to con
tinuously save your document on the
disk to ensure against losing it because
of a power problem.
Editing with Homeward is quite slow.
On the Apple 11 + the lack of a Delete
key makes correcting the last misstruck
character somewhat difficult: the arrow
key simply moves the cursor. instead of
erasing the last entry.
With Homeward you can erase text by
painting areas in inverse video. Home
ward also allows you to recover the last
erased text. You can move text. copy
text. and find and replace words. All the
functions are intuitive and surprisingly

WORD PROCESSING

easy to use.
The print menu offers either con
tinuous or single-sheet paper. From the
menu you can indicate the starting page
number and preview the document on
the screen prior to printing it. You select
your printer card from the Customize
menu.
The Layout menu enables you to set
line spacing. force the start of a new
page, and select flush left. flush right.
centered or aligned (justified right/left).
print style (bold. normal. or underlined).
headings and footings. and indented
points.
The Customize menu enables you to
select several important options not
available on other low-price word pro
cessors. You can automatically create a
backup of your document. The program
can save the last version of your docu
ment as a new copy, and the previous
version becomes the backup. This fea
ture. standard on many expensive pro
grams. is rare at this price. You can also
preset the margins from this menu and
specify what type of printer card you
are using. You specify the indent points
here. as well as the number of disk
drives in the system.
Homeward is a very good program
for the casual word-processing user. It's

AT A GLANCE
Name
Homeward, version for the
Apple II+
Manufacturer
Sierra On-Line
Sierra On -Line Building
Coarsegold, CA 93614
(209) 683-6858
Price
$49.95
Computer Needed
Apple II+, lie
Documentation
35-page manual, tutorial
cassette tape designed to
teach basics of program
features
Audience
Anyone who is looking for an
easy-to-learn word processor

(continued)

Photo 4: Homeward is limited but has some interesting features. sucf1 as tfie icon

menu above.
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AT A GLANCE
Name
Cut and Paste, version Apple
lie
Manufacturer
Electronics Arts
2755 Campus Dr.
San Mateo, CA 94403
(415) 571-7171
Price
$49.95
Computer Needed
Apple lie
Documentation
14-page manual, reference
card
Audience
Students, children, or anyone
looking for a simple-to-use but
limited word processor

simply too slow for the serious user. and
the screen display too limited. It does
have. however. good documentation. in
cluding on-screen help, a cassette-tape
presentation to take you through the
basics. and a manual to explain the
options.
Sierra On-Line should provide a ref
erence card for the control keys. Most
are not mnemonic (Control-0 for page
up, for example). The manual does have
an index. but none of the control func
tions are included in the manual. and
you have to stumble on them almost by
accident. If you are having problems
that simply can't be solved by looking
at the manual. you can call a California
number listed here to get help.
Homeward is supplied on a copy
protected disk. Sierra On-Line will sell
you a backup for SIO more. a profitable.
but unfortunate. practice that prohibits
me making an unqualified recommen
dation.
CUT AND PASTE
Cut and Paste (see photo 5) is a very
simple word processor with some un
fortunate limitations. You know that Cut
. and Paste is simple when you look at
the documentation. a scant 14 pages.
most of which is white space. The Cut
and Paste packaging is impressive. with

vivid four-color photographs of the pro
grammers seated at a Linotype ma
chine-the implication being that this
program will have the impact on history
that Ottmar Mergenthaler's typesetting
machine did. Hardly.
Cut and Paste is really simple to use.
Boot the program. and you are pre
sented with a blank screen. You toggle
between the text-entry mode and the
Command menu using the Escape key.
The Command menu is presented as an
inverse block of text at the bottom of
the screen. and you select commands
by moving a noninverse block to
"u nhighlight" the command you want.
The initial menu presents you with a
number of choices including Save. Print.
Cut. Paste. Catalog, and Buffer.
To create a document. you select the
Catalog command. and then by loading
a blank screen. you can enter your copy.
Should you want to correct an entry as
you type, simply hit the Delete key on
the Apple lie to backspace and erase
the last entry. Cut and Paste is always
in the insert mode. but should you want
to change some text. you will first have
to erase the old text. then insert new
text. Most serious word-processing
users would prefer to have an overstrike
mode.
You can also delete a block of copy

Photo 5: Cut and Paste is an easy introductory program for young people.
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by choosing Cut on the menu. then
marking the text with the left or right
arrow key. You cannot move down the
text using the down or up arrows. which
makes marking a block of copy for dele
tion a slow process.
You don't have to use the Escape key
to toggle the menu. You can select the
major commands by typing Control
with the appropriate key The control
commands are:
Control-N
Control-R
Control-A

Control-C
Control-P
Control-S

Indents five spaces to
the right
Indents five spaces to
the left
Followed by arrow
keys selects text to be
moved or cut
Cuts the text into the
buffer
Pastes down the
marked copy
Moves cursor to the
beginning of the

Circle 666 on inquiry card .

Control-E
Control-F
Control-B

document
Moves cursor to the
end of document
Pages forward
Pages back

As you become more familiar with the
program. you can select these com
mands directly from the keyboard for
faster operation.
The Catalog Menu also allows you to
print: delete a document: catalog the
disk: copy a disk. which will back up
your disk: format a disk. which allows
you to create a new data disk: indicate
a second drive: and set up a display.
allowing you to select 40 or 80 columns
and matching the program to your par
ticular printer.
The setup allows you only to specify
the pitch that your printer uses. the
number of characters on a line. and
whether your printer needs a carriage
return with a line feed. You have no way
of entering printer control strings to in

itialize your printer or using any of its
special features such as underlining or
boldfacing.
Cut and Paste has some interesting
features. including the ability of the pro
gram to "take care" of "widows" and
"orphans:· which might make the pro
gram seem philanthropic. but what it ac
tually does is make sure that there are
no last lines from paragraphs that start
a new sheet of paper. or first lines of
paragraphs that end sheets of paper. A
nice touch. The program also assumes
that a single-line paragraph is actually
a paragraph heading and will ensure
that it is kept with the next paragraph.
You can also force the start of a new
page by typing-on a new line.
Cut and Paste is simple to use. but un
fortunately it's much too limited to be
of great value as a serious word pro
cessor (see table I). It would make an
excellent choice for your school-aged
children who are learning to use a
computer.•
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ALF'S 8088

COPROCESSOR
FOR YOUR APPLE
Adding MS--DOS with this board is easy;
dealing with the restrictions is the hard part

BY DAVID MORGANSTEIN

D

oes ALF's new 8088
coprocessor turn your
Apple 6502 into an IBM
PC? Not quite. Along with
some interesting features come a
number of drawbacks.
The Alf offerings come as various op
tions. First. you can obtain support soft
ware to use the board under Apple
DOS 3.3 or Apple Pascal. Second. you
can purchase either the MS-DOS oper-

Photo I: The Alf coprocessor.
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ating system or the CP/M-86 operating
system. both of which run on the IBM
PC. Third. you can buy the add-on
memory board with either 64K or l 28K
bytes of memory. You can use this
board as a RAM disk under DOS 3. 3 or
as added memory under MS-DOS or
CP/M-86. Finally. you can add an 808 7
numeric processor to the RAM
(random-access read/write memory)
board for further speed improvements
when performing number-crunching
operations. Let's begin by looking at the
hardware.
Both boards are well laid out and of
quality construction. The AD8088 con
tains the 8088 chip. up to 4K bytes of
PROM (programmable read-only mem
ory). and as much as 8K bytes of RAM.
A plug for a ribbon cable could connect
two or more of the 8088 cards. The
memory card is available with either
64K or 128K bytes of RAM. It can also
be equipped with an 8087 numeric
data-processor chip for additional
speed when running programs that per
form extensive computations.
Software support is provided in
several ways. DOS 3. 3 programmers can
choose from several valuable utilities.
including the Formula Transfer Link
(FTL). the Multiple Event Timer (MET).
and RAMdisk emulation (Memdisk).
Pascal programmers can install a Pascal
Patch. which hooks several of the p
code commands into the 8088 card for
faster execution. In addition. a Trans
cend Unit permits faster execution of·

transcendental functions such as sines
and exponentials. Forthose wanting to
run IBM PC software. Alf sells the MS
DOS I . I operating system and the
newer CP/M-86 operating system in an
Apple drive-compatible format.

lNSTALLAT\ON AND USE
The AD8088 card installs easily in any
slot. 0 through 7. I have used it only in
slot 2 because you must initially install
it there to emulate the I BM PC. You can
then run a utility to change the default
slot. Unfortunately for many Apple
owners. this might require removing a
modem or serial interface card until the
software is reconfigured.
Installing the RAM board is more dif
ficult. Unlike other RAM boards. this
one must be connected to the 8088
card via a two-inch ribbon cable. A
novice can do this. but routing the cable
requires care. Even more challenging is
removing the 8088 microprocessor
from the AD8088 card and installing it
in a socket provided on the RAM board.
Removing a 40-pin chip can be a hair
raising. pin-bending experience. espe
cially if you do not have a tool designed
for this purpose. The Alf documentation
suggests you use a screwdriver. The
package does not (but should) include
a chip puller. which would have
simplified the operation and reduced
the chances of damaging the pins on
the 8088 chip. Fortunately. the optional
8087 processor easily plugs into the
RAM board. When using both boards.
you should install them within one slot
of each other. Again. both operating
systems require that the AD8088 be in
stalled in slot 2 initially. although you
can relocate it later.
Once installed. the boards are very
easy to use. The documentation and
software provided take care of just
about everything.
DOS 3.3 SUPPORT
If you write Applesoft programs that
contain a lot of computations. par
ticularly those with transcendental func
tions. Alf's Formula Transfer Link (FTL)
will speed things up. This machine-lan
guage routine automatically routes
function calls to the Applesoft ROMs
through the 8088 (and. optionally. the
8087). Unfortunately. you must convert
the FTL routine from DOS 3.2 to DOS

3. 3 before you can use it. This is sim
ple to do with the system utility pro
gram. Muffin. ProDOS users will find.
however. that FTL does not work at all
in their operating systems.
FTL is fairly short. requiring only
about I K byte of RAM. Since most
Apple owners have 64K bytes of RAM.
this requirement is inconsequential.
How well does FTL perform? The Alf
advertisement suggests a factor of three
or greater increase in speed. I found a
factor of two to be a more realistic as
sessment. The relative speeds with and
without FTL are shown in table I. The
greatest improvement was in the com
putation of a square root. Note that the
speed improvements will result only
when function calls. such as trans
cendentals. are made. There is no speed
improvement for most BASIC opera
tions. lb test this. I tried one of the BYTE
speed-comparison programs. the Sieve
of Eratosthenes. As expected. the ex
ecution time using FTL was no different.
If you purchase the optional 8087 chip.
Alf provides a slightly modified version
of FTL (FTL87). which reportedly does
computations even faster.
Another interesting use of the 8088
card is the ability to time events that
occur as quickly as several hundred
microseconds or as "slowly" as several
hundred milliseconds. The on-board
clock has a selectable resolution of 50.
100. or 500 microseconds or I. 5. 10.
50. or 100 milliseconds. The events you
time may have a duration of three sec
onds at the highest resolution of 50
microseconds or slightly under two
hours at the slowest clock speed of I 00
milliseconds. The Multiple Event Timer
(MET) program allows you to time from
4 57 to 2 505 separate events. depending
on the amount of RAM on the 8088
card. MET includes a routine. called
MET Read. for accessing the timed
Table I: Time
computations

(in

seconds) for 300

results and either displaying them on
the screen as values. seeing them in a
high-resolution plot. or saving them on
disk for later processing. While MET is
most valuable for those working with
laboratory equipment or software op
timization. it will not work while FTL is
installed unless you have two 8088
cards.
The Alf memory card is supported by
software that permits you to add a "fast
disk drive" for speedier processing of
disk-based files. Alf provides two pro
grams. Memdisk. which sets up the
memory card as a RAMdisk. and Mem
copy. which allows you to exchange data
between a real disk drive and the RAM
drive. Unfortunately. you cannot use the
memory card as added RAM or as a
language card for the Apple's 6502.
Only the 8088 processor can access the
memory. so you cannot use the mem
ory card to expand a spreadsheet work
space.
Alf does not provide software to per
mit RAMdisk emulation under the
UCSD Pascal or CP/M operating
systems.
A handy utility included on the Alf
DOS 3.2 disk is a program for increas
ing the load time of files. Fast Load
modifies DOS to permit quicker disk
drive access.
PASCAL I.I SUPPORT
For Pascal users. Alf offers two routines
that increase computational speed in
Apple Pascal.
Pascal Patch modifies Pasca]·s P
machine so that certain time-consum
ing p-code operations are passed to the
8088 card for quicker processing. The
patch replaces the MPR (multiply real).
DVR (divide real). and MOV (block
memory move) p-codes with calls to the
8088. After you make the patch. all calls
to the affected op codes should be re
directed and speeded up. No changes
in existing programs are needed.
A special Transcend Unit is available
for additional speed improvements. A
USES statement is required at the
(continued)

Sine
Square(")
Log
Square root

w/o FTL

with FTL

20
26
19
26

12
11
13
14

David Morganstein is vice-president of Westat
and president of Washington Apple Pi. a
5000-member users group. He can be reached
at 13424 Wainutwood Lane. Germantown.
MD 20874 .
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AT A GLANCE
Name
AD8088 processor card and AD 128K-byte
memory card

Type
Coprocessor board, memory board, and
support software

Manufacturer
Alf Products Inc.
1315F Nelson St.
Denver, CO 80215
(303) 234-0871

Components
Coprocessor board-5-MHz 8088, 4K-byte
PROM, 2K-byte RAM; RAM memory
board-64 or 128K-byte RAM

Software
For DOS 3.3-Formula Transfer Link, Multi
ple Event Timer, and RAMdisk Emulator; for
Pascal 1.1-Pascal Patch and Transcend
Unit, MS-DOS 1.1, CPIM -86

Optional Hardware
5-MHz 8087 math processor

Documentation
26-page manual for AD 8088 board, in
cludes schematic; 18-page manual for
128K-byte memory board, includes
schematic; IBM MS-DOS 1.1 manual with
26-page Clone Software Guide to AD BOBB
Applications; Digital Research CPIM
manual with 36-page Clone Software Guide
to AD BOBB Applications

beginning of the Pascal code to
establish a link to this library unit. No
program changes should be necessary.
You need only replace the Apple-sup
plied library unit with the Alf unit to gain
access to the 8088 card routines.
TuE IBM CONNECTION
While 6502 support is of interest. the
really intriguing feature of the 8088 card
is the possibility of running IBM PC soft
ware on your Apple. As the old i.oke
goes. I have good news and bad news.
The good news is that you can run 8088
code with the Alf card. This means that
many programs written for the IBM PC
will run on the Apple. Alf supplied me
with the PC s two most frequently used
operating systems. CP/M-86 and MS
DOS (version I. I). The bad news is that
this software has to be in Apple disk for
mat because Apple drives are not
capable of reading disks formatted on
PC drives. Although Alf did not provide
any commercial applications programs
for me to test under either of these
systems. I did receive a list of about 70
programs running under CP/M-86 in
Apple disk format that are available
from another supplier.
CP/M-86 is an upgraded version of

Price
AD8088 coprocessor board
Memory Card wlo memory
Each 64K bytes of RAM
(max. 128K bytes)
MS-DOS 1.1
CPIM-86

$345
$295
$ 75
$100
$100

lable 2: CP/M-86 commands.

Built-in Command

Function

DIR
DIRS

USER

Displays filenames in disk directory
Displays names of SYS files
Erases a filename from a disk directory
Lets you rename a file
Writes the content of a character file to your console
output device
Lets you change user number

Transient Utility Command

Function

ASM86

Translates 8086 assembly-language programs into
machine-code form
Directs 110 to peripheral devices
Programs serial-port operation
Program debugger
Copies, verifies, and formats your disks
Line editor
Programs the function keys
Produces executable commands files
Displays information on commands
Combines and copies files
Allows you to examine and alter file status
Executes a command file
Sets the data and time display

ERA
REN
TYPE

ASSIGN
CON FIG
DDT86
DSKMAINT

ED
FUNCTION
GENCMD
HELP
PIP
STAT
SUBMIT

TOD

A40

B Y T E • DECEMBE R 1984 • Guide to the Apple

J

Digital Research's widely used CP/M
package. which runs on Z80 boards.
Most of its features are similar to those
found in the 8-bit version. If you pur
chase this operating system. you will get
the extensive Digital Research manual
documenting CP/M-86. a brief addenda
written by Clone Software describing
certain utilities needed to operate the
package on the Apple. three IBM PC
compatible disks containing the Digital
software. and three Apple-compatible
disks to drive the 8088 card and load
the system. One of the three disks is a
copy of the operating system in
13-sector format. one is a copy in
16-sector format. and the last is a utili
ty disk in 16-sector format. (Note that
two of the IBM-compatible disks contain
GSX-86. the Digital graphics extension
package. This software is not provided
in Apple disk format. however. and
probably would not work on the Apple
anyway because of hardware differ
ences.)
Once you have installed the 8088
board in slot 2 and have inserted the
system disk. booting CP/M-86 is simple.
When the computer comes up. you will
see the standard Digital Research greet
ing. in 40-column format. lb obtain the

ALF COPROCESSOR BOARD

benefits of an 80-column board or the
Alf memory card. you must run a utili
ty program called Adapt. This program
allows you to establish various system
defaults.
lable 2 lists the standard built-in com
mands and programs. Users of Z80
CP/M will find familiar programs such as
ED for line editing. ASM-86 for assem
bling 8088 and 8086 code. and DD1'86.
the dynamic debugger program for ex
amining memory and disk contents.
CP/M-86 does contain a few new com
mands such as HELP. DSKMAINT. and
TOD. The HELP command lists the
available options. DSKMAINT performs
several useful disk-maintenance func
tions on IBM drives. including cop ying
disks. formatting blank disks. checking
drive speed. and verifying programs.
Since Apple drives function differently.
four utility programs are provided to
supply DSKMAINTs· useful services.
TOD is used to set and read the date
and time.
The most important utility is the
Adapt program. As I mentioned earlier.
it is used to establish important
parameters such as the 8088 card slot
number. special device drivers. memory
availability. and screen and keyboard
function definitions. Unfortunately. I
have not been able to install the
80-column driver that should support
my Videx board.
The people at Clone Software. who
wrote the Apple-compatible utilities. also
include a valuable pair of programs for
transferring text information between
CP/M-86 and Apple DOS disks. Another
useful pair of programs is the Upload/
Download routine for communicating
between Apple CP/M-86 and another
version running on different hardware.
This routine permits you to convert soft
ware you have purchased on IBM-for
matted disks into Apple format if you
can connect the two computers with an
RS-232C umbilical.
Among the CP/M-86 programs avail
able in Apple format are dBASE 11.
MAG/base. Milestone. SuperCalc 2.
T/Maker Ill. a C compiler. CBASIC-86.
Pascal/MT +86. and WordStar. The price
list indicates that these products are
sold at list prices. rather than the dis
counted prices found in mail-order ads
for IBM PC software. Unfortunately. I
cannot tel\ whether all these programs
will run in the Apple environment.

Tuble 3: MS-DOS

commands.

DOS Command

Function

CHKDSK
COMP
COPY
DATE
DEL or ERASE
DIR
DISKCOMP
DISKCOPY
EXE2BIN
FORMAT
MODE
PAUSE
REM
REN A ME
SYS
TIME
TYPE

Checks disk and memory status
Compares two files
Copies files to another disk
Sets system date
Erases a filename from directory
Displays filenames in disk directory
Compares two disks
Copies one disk to another
Converts .EXE files to .COM files
Formats blank disk, checks for defects
Sets mode of operations
Suspends operations
Displays remarks from within batch file
Lets you rename a file
Copies operating-system files to another disk
Lets you enter or change system time
Outputs character file to another device

Utility Programs

Function

EDLIN
LINKER

Line editor
Combines object modules, searches library for external
references, produces listing and relocatable load module
Loads, alters, or displays files, executes object files

DEBUG

because memory limitation and key
board hardware could present insur
mountable difficulties.

MS-DOS
The MS-DOS provided is version 1.1.
which lacks the hierarchical directory
structure provided by the more recent
version 2.0. It includes Edline for editing
text files. Link for linking compiled
modules. and Debug for examining and
changing memory. lable 3 summarizes
the MS-DOS commands and available
programs. A comparison of tables 2 and
3 suggests that the MS-DOS software
takes up more memory but might be
more convenient to run because it has
many more built-in commands. Utility
programs that must be read in from disk
perform fewer functions.
As with CP/M-86. the most important
utility provided is the Adapt program .
The MS-DOS version works like the
CP/M version. Again. I was not able to
install the 80-column driver for my
Videx board.
The MS-DOS utility disk has the same
useful routines supplied with the
CP/M-86 system. including text transfer
and Upload/Download.

No software for writing a program
under MS-DOS is included. The stan
dard package does not contain BASIC
or even an assembler. You must buy this
package if you are going to run any
commercial program. but as such. it is
of little value Alf was not able to send
me a list of commercial programs avail
able in Apple format that run under MS
DOS. For now. you might be limited to
software originall y written for an IBM
clone that just happens to work under
the hardware restrictions you will
encounter.

Docu M ENTATION
Each card comes with a manual describ
ing the hardware and software accom
panying it. The manuals clearly explain
how to install the cards and include pic
tures of each step. They also include cir
cuit diagrams and card layouts. permit
ting technicall y sophisticated users to
troubleshoot problems. The manuals.
though brief (2 5 pages for the 8088
card and 17 pages for the memory
card). are complete and contain a table
of contents and an index.
The manual for the 8088 card
(continued)
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ALF COPROCESSOR BOARD

Introducing Dow Jones Straight Talk™

Now there's smart software™

for the Macintosh

Unfortunately,
no software for writing
a program under
MS--DOS is included.
The standard package
does not contain
BASIC or even
an assembler.

Think of it. Now there's
software as smart as the
Apple® Macintosh TM computer.
Dow Jones Straight Talk™
offers you all the facts in
Dow Jones News/Retrieval®
and the other leading
information services. With
Straight Talk, you get the
exact information you
need when you ___
need it.

Get an'W' onyour Paper
It's one o'clock in the morning. Your term
paper on the American Revolution is due at 8 a.m.
Where was the misnamed Battle of Bunker Hill
really fought? It could be the difference between an
"A:.' and a "B':

Now there's smart softwar~
for the Macintosh™ computer.
With Straight Talk, the smart software from
Dow Jones, you can use an
electronic encyclopedia to find the
historical fact you need. Even if it's
the fact that on June 17, 1776 the
Battle of Bunker Hill was fought
on Breed's Hill.

describes the FTL and MET programs
for Applesoft programmers. A six-page
section for assembly-language program
mers discusses the on-board PROM
routines.
You can use the routines to generate
a random number. multiply or divide.
and manipulate 5-byte floating-point
numbers. Also included are routines to
perform the basic four math functions
on floating-point numbers and to com
pute several transcendentals. such as
log and antilog. exponentiation. sine.
cosine. and arctangent. The material is
clearly presented and very understand
able.
The documentation accompanying
the CP/M and MS-DOS packages con
sists of the extensive manuals provided
by Digital Research and IBM (written by
Microsoft) and a 30-page addenda writ
ten by Clone Software regarding its
adaptations for the Apple. The Digital
and IBM manuals are lengthy. well
organized. and thorough. The Clone
addenda describe how to boot-up each
system on the Apple and how to adapt
the systems for various options. such as
80-column displays. The addenda con
tain some technical material for
machine-language programmers who
might be interested in developing soft
ware for the 8088 chip within each
operating system.
PROS AND CONS
The Alf 8088 card allows Apple owners
to write 8088 or 8086 code using an as
sembler provided with CP/M-86. Apple
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Get that Big Promotion.
soft or Pascal programmers who require
special mathematical functions (such as
square root. logarithms. and sines) can
increase program execution speed with
special routines and patches to the stan
dard operating systems. Those who
would like to try programs advertised
for the IBM PC might be able to pur
chase them from a firm that is convert
ing some IBM PC software to Apple
compatible disks.
Potential buyers should be aware of
the following limitations. however. In
DOS 3.3. the Alf RAM card can be used
only as a disk emulator and not as
added memory with programs such as
spreadsheets. (Expansion of spread
sheet size is a typical rationale for add
ing a RAM board to an Apple.) Current
ly. it cannot even be used as a disk
emulator within the Pascal or CP/M
operating systems. Software developers
who want to use the FTL routines in
commercial packages will have to ob
tain a license from Alf.
The biggest problem is that the Apple
disk drive is not compatible with the
IBM PC disk format. Thus. your Apple
drive will not be able to read disks writ
ten with an IBM PC or any of its clones.
(The reverse is not true. however.
There is a card and accompanying sup
port software for the IBM PC that per
mit the reading of Apple-formatted
disks. This incompatibility is due in
great part to the fact that Apple drives
can write only 3 5 tracks. while IBM
disks have 70 tracks.)
The drive problem is not insurmount
able. Rana has announced an 8086
board with disk drives and a controller
for the Apple that can emulate the IBM
PC. The Rana system reportedly per
mits you to read Apple- or IBM
formatted disks.
The key to the system is a drive that
can read the higher data densities of
the IBM PC disk. Thus. if you are going
to run IBM software with the Alf card.
you will be restricted to packages that
have been converted to the Apple
format.
Make sure. however. that any Apple
formatted programs you buy do not call
upon special-function keys that are
found in IBM hardware but cannot be
simulated on the Apple. In addition. be
aware of the package's memory require
ments. Many IBM PC packages require
256K bytes or more of memory. •

In half an hour, your boss is due to finalize a
merger with a company you have doubts about. His
career rides on this deal. How can you change his
mind before it's too late?

Now there's smart software™
for the Macintosh™ computer.
With Strnight Talk, the smart software from
Dow Jones, you can get the
lowdown on a company without
ever leaving your office. You
might even discover a revealing
fact that saves your boss's job
and earns you a new one.

Dow Jones
•ght Talk:TM

llllli.~"11 ..

Apple 1$ ,. ttgbtcr<d tr.ldan2Ik

or Appk ClQmputcr. Inc. Macintosh Is • u:adcmark UCcoKd 10 Apple: ComJllJICI; Inc.

Play it Smart.
Playthe Infonnation Gatne"
andget $60 off DowJones
StraightTalk"andApple®Modeml200.
Play the Information Game at your authorized
Apple® dealer. Answer five questions on the Macintosh™
computer using Straight Talk. Show us how
smart you are.
Play the Information Game and buy Straight Talk
and we'll give you $10 off
Straight Talk and $50 off Apple
Modem 1200*. It's a deal smart
people can appreciate. One that
will make you a winner - what
ever your information game.

DowJones
Straight Tulk™

For a free brochure on Dow Jones Straight llllk.
call: 1-800-345-8500 ext. 272
(Alaska, Hawaii and foreign, call 1-215-789-?008)

'Rebated from Dow Jones and Apple with proor or purchase while supplies last.
Apple is a registcrrd trademark of Apple Computer, Inc. M•cintosh is • trademark licensed to Apple Computer, Inc.
-
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Jieagle Jiros ~pple $oftware l\eport
"All the News That Fits"

Ad Nu

Fall

inter 1984

"How can I make my Apple® do that?"
You know, you can make your Apple do almost anything you can think of, with just a little help-Beagle
Bros sofiware helps make your Apple a more powerful computer, and you a better programmer.
BEAGLE BROS, THE UTILITY LEADERS: Beagle Bros' low-priced unprotected disks dominate the
Apple Utility bestseller lists. And Beagle disks were recently voted to FOUR of the TOP-24 spots in
Sofia/k's "Most Popular" poll- that's against all Apple sofiware publishers in all categories.
APPLE'S SECRETS REVEALED: Our authors are always on the lookout for techniques and tips that
can be shared with our customers. From our inspectable programs to our informative instructions and
Apple Tip Books, you will learn from the experts. And you don't have to be an expert to start. For example,
type in this little program, and then type "RUN"~ JO HGR: POKE 228,99: HPLOT 0,99 TO 279,99
A-ha! You just drew a dotted line oo the hi-res screen. A secret technique? Not any more.

BEAGLE GRAPHICS™
16-COLOR DOUBLE HI-RES GRAPHICS

$S9.9S IDOS 3.3and ProDOS'", requir., Apple lie or 128K !lei

The Beagle Bros Catalog

APPLE MECHANIC™
HI-RES SHAPE ANIMATION

~S29 .S O

!DOS 3.3. compatible with any "'rsion of Apple llJ

16 colors and 560xl92 resolution on your Ile or
Apple Mechanic lets you draw shapes on
128K lie! Beagle Graphics is packed with features:
he screen which are converted into "shape
As an Artist, you can draw, FILL and label
bles" so your programs can perform anima
double hi-res pictures using the AppleMouse'",
tionwithApple'sbuilt-in Draw&Xdrawcommands.
joystick, Koala Pad'", graphics tablet or keyboard.
Easy-to-follow "List & Learn" demos on '
Icon-assisted "Cut & Paste" features make gra
the disk teach how to program in Hi-Res.
phics manipulation easy. Any section of a picture
Fancy typefaces are another big part of .
e
can be stored, moved, inve1ted or flopped.
Apple Mechanic. Six proportionally-spaced fonts
As a Programmer, you get 33 new commands
are included on the disk, with 26 more on our
for drawing, filling and manipulating double-res Apple Mechanic TYPEFACES disk, sold separately.
images. New utilities let you convert normal prcr
grams & pictures to double-res, save and load any
image section, compress picture data to 1/3 disk
~
space, produce double-res "slide shows" and more.
Label your double hi-res pictures with a variety
ofeditable normal-size and double-wide typefaces. ..,-~• .
• _

ll1

10 A$="JA CKZIP": FOR
H=1 TO 7: CALL-198:
FOR S• I TO 16

*

ALPHA PLOT™

STANDARD HI-RES GRAPHICS UTILITY
$39.50 {DOS 3.3, compatible with any venion of Apple Ill

Alpha Plot lets you draw in hi-res on both pages
using easy keyboard commands. Pre-view lines
before plotting. One-~eystroke circles, boxes and
ellipses, filled (solid/ mixed) or not. All pictures
are Save-able to disk for access by your programs.
Compress hi-res data to 1/ 3 disk space, allow
ing 3 times the number of hi-res pictures per disk.
Superimpose pictures or relocate sections of
images anywhere on either hi-res page.
Add variable-size color text to pictures. Type
anywhere on the screen, even sideways for graphs.

PRONTO-DOS™

TRIPLE-SPEED DOS 3.3 UTILITY

$29.50 (()05 3.3, compatible with any version of Apple Ill

'•

Function
Normal Pronto
BLOAD HI-RES IMAGE .... .. ... 10 sec. 3 sec.
LOAD 60-SECTOR PROGRAM . ... 16 sec. 4 sec.
SAVE 60-SECTOR PROGRAM ..... 24 sec. 9 sec.
!Text files no change)

-~

~FATCAIM
~K LIBRARY ORGANIZER

'

The Apple Programmer's Best Friend

BEAGLE BROS, INC.
3990 OLD TOWN AVENUE, SUITE 102C
SAN DIEGO, CALIFORNIA 92110 619-296-6400
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0

TRIPLE-DUMP

0

••••••• 

29.50

(described in this odJ • • • • • •

39.95

•All-PURPOSE•
DISKQUIK

I lie or 128K li e. DOS 3.31 •••••• ,

29.50

Acts like half a disk drive in slot 3. Silent and last as a hard
disk . Load/save fil es in memory with normal commands.

0
0

FATCAT rdescribed in rh«od1 • • ••
PRONTO-DOS (described in this odJ

• ••• • •
••••••

• PROGRAMMING •

BEAGLE BASIC

Ille or 6.\K II+, DOS 331 •••

34.95
29.50
34.95

Puts Applesoft in RAM so you can change it and add
enhancements-new commands like if-then-ELSE. SWAP
variables, GOTO/GOSUB-a-variable, TONE, HSCRN, etc.

DOS BOSS

ill+, lie, II~ DOS 3.31 , , , , • , , , •

24.00

Reword DOS 3.3 commands. Change "Catalog" to "Cat".
"Syntax Error'' to "Oops" oranylhing. Includes many meaty
tirs for altering DOS. including program "save-protection".

DOUBLE-TAKE

I II+, lie, lie. 33/Prol

. . .

34.95

2-way scroll for Listings & Catalogs. Better List-format. fast
variable+line number display, better renumber/append.
auto line-numbering, instant hex/dee converter and more.

0

GPLE

0

SILICON SALAD

0

TIP DISK #l

ill+, lie. II~ 33/Prol

••••••••••••

49.95

Edit Applesoft without cursor-tracing. l'eatures insert &
delete and fast search & replace. Make all keys be "function
keys" to type anything you like !ESC-1 catalogs disk , etc.I.
Move DOS 3.3 out of main memory to add !OK of space.
Ill•. Ile, lie. DOS 3.31 •••• •

24.95

Over JOO ut ilities and tricks- hi-res program splitter. DOS
killer, disk scanner, hi-res text imprinter. 2-track catalog...
111+ ,lle. II ~ DOS 3.31 •••••••

20.00

100 tips on disk from Tip Books 1-4. l'ascinating Apple
programming techniques. Includes Apple Command Chart.

0 UTILITY CITY 111•. Ile. nc. DOS 3.31

••••••

29.50

21 utilities- List-formatter puts each statement on a new
line, mult i-column catalogs, inv is ible /t rick file names, etc.

0

Micro Software Inc.

$34.95 !compatible with any version of Apple II)
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MOVE DOS 3.3 above main memory to free 10,000
bytes of memory (64K required to move DOS). Get
15 extra free sectors per initialized disk too.
New TYPE command ("TYPE filename") im
mediately displays your Apple text file contents.

Fatcat reads all of your DOS 3.3 and ProDOS disk
catalogs into one or more "Master Catalogs" that
can be searched, sorted and printed. Update at any
time by simply reading in new or altered disks.
Fatcat also lets you quickly compare any two
files and alphabetize file names in your catalogs.

II)

Triple-Dump lets you print any kind of image on
your dot matrix (graphics-capable) printer:
0 Hi-Res & Double Hi-Res graphics. el Lo-Res &
Double Lo-Res graphics.~ 40 & 80-Column text.
Triple-Dump's print routines can be run directly
from the disk, or included in your programs.
Also included is a bonus GIANT BANNER pro
gram that m~~es 8W' high signs on any printer.

Variable-width text (wide/normal/condensed) controllable
with normal Applesoft commands. No BO-column card reqd.

FRAME-UP Ill•. lie. II~ DOS 3.31

0

"PRINT-ANYTHING" PRINTER UTILITY

•GRAPHICS•
ALPHA PLOT !describedinlhisadJ •• •••• $39.50
APPLE MECHANIC !desm'bed in this odJ ••• 29.50
APPLE MECHANIC TYPEFACES ... 20.00
BEAGLE GRA PHICS !described in !his odJ
59.95
FLEX TYPE Ill+, lie, 11~ DOS 3.31 , , , , , , , • 29.50

Make Apple "slide shows". Keyboard controlled or unat·
tended. using your existing hi-res. lo-res and text screens.

0

~TRIPLE-DUMPnt

ProntoDOS triples thespeedofloadingand saving
pictures and programs. Compare speeds:

0

0

. tliit_t

$39.95 (DOS 3.3 and ProOos··. compatib le with any version of Apple

0
0
0
0
0

•GAMES•

BEAGLE BAG

111+. ne. nc1 ••••••••. . •

29.50

12 games on one disk. Voted to I 983's MOS,T POPULAR list
in So!talk poll. The best Apple game bargain on the market.

--------------

GOTO your favorite software store. I fthey are out of a
particular Beagle Bros disk, get on their case; they can
get it for you immediately from any software distributor.
0 R buy directly from Beagle Bros by phone or mail.
PHONE: Visa/ MasterCard/COD order.;, phone toll free.
MAIL· Send check or Visa/MC numbers to Beagle Bros.
Add $1.50 shipping +696 if Calif. We ship immedialely.

a;::iW•
Tnllh<e

1-800-227-3800 ext.1607

(MasterCard/ Visa/ COD orders only please.
For product information, phone 619-296-6400.)
Circle 664 o n inquiry card.

XPANDIN
YOUR APPLE'S
APPLICATIONS

Adding CP/M to your Apple II system now means just
choosing which board best suits your needs
BY ROBERT

T

oday. not only can you
choose from thousands of
programs written for the
Apple. but. thanks to a
number of manufacturers. you can
choose from thousands more CP/M pro
grams. The hardware and software
packages range from the very simple
Z80 add-on board with little documen
tation to the very complex multifunction
board with multiple memory banks and
literally pounds of documentation.
Each of them. regardless of complex
ity. offers access to the wide range of
applications currently available under
CP/M. giving you many more choices in
the ways you can use your Apple.

CP/M
For those of you not familiar with the
term. CP/M stands for control program
for microcomputers. When you add a
CP/M card to your Apple. you are add
ing the Z80 processor to the system.
which is necessary to execute the in
structions for CP/M programs. Your
Apple essentially becomes a terminal
for communicating with the Z80: the
6502 main processor in the Apple
becomes a slave to the Z80's requests
for input and output.
Manufacturers have used two basic
ways to add the Z80 to the system: by
sharing the bus and by coprocessor
communication.

Bus SHARING
Sharing the bus means that the 6 502
and the Z80 processors must take turns

A. PECK

using the memory and the 1/0 (input/
output) facilities of the system Each. in
turn. becomes the only master pro
cessor of the system at the time it is in
control. Each time one processor wants
the other to perform some action. it
must set up a sequence of instructions
for the other processor. It then activates
the other processor and immediately
"goes to sleep." When the other pro
cessor has finished its work. it follows
the same kind of actions. dropping off
to sleep so that the opposite processor
can again take over the system.
Examples of Z80 cards that perform
bus sharing are the Microsoft Softcard
and the ALS Z-Card II (now known as
the Z-engine).
The advantage of bus sharing is that
programs forthe Z80 can use the Apple
memory and peripherals directly. for ex
ample. to read the keyboard or joystick.
or to write directly to the screen.
The primary disadvantage is that the
Z80 must be held to the same speed as
the Apple's memory in order to syn
chronize correctly with it. The standard
operating speed of most Z80 systems.
such as Osborne. Morrow. and Altos. is
4 MHz. This synchronization forces the
Z80 to run at about a 2-MHz effective
rate. making the Apple run about half
as fast as other systems designed to run
CP/M directly.
The speed limitation is not present
when you use one of the other CP/M
cards surveyed because each of these
cards has its own separate memory
no sharing. Each has its own clock. and

neither the 6 502 in your Apple nor the
Z80 on your CP/M card has to shut itself
off so that the other can run.
A clever programmer can often take
advantage of this by having each pro
cessor perform its own separate task.
When the processors want to commu
nicate with each other. they do so
through a small. fixed set of memory
locations. handshaking along the way
(Handshaking refers to message pass
ing in which one processor says. "Here
is something for you." and the other
says. "Thanks. I've got it: ')
Each CP/M board includes a minimum
of 64K bytes of high-speed memory. ex
clusively accessed by the Z80. This
memory includes the CP/M operating
system and is where CP/M programs
reside. The Apple memory for the 6502
processor. as far as CP/M is concerned.
contains only the instructions for com
municating with the outside world. such
as drivers for the 5 ~-inch disk units. the
80-column cards. and any other acces
sory that is to be treated as part of the
system.
The boards in the coprocessor cate
gory are the Digital Research Gold Card.
the Microsoft Premium Softcard lie. the
Advanced Logic System CP/M Card. and
(continued)

Robert A. Peck works for Amiga Computer
Inc. He is the author of the Atari BASIC
Tutorial and the Advanced Atari BASIC
Tutorial. both from Howard W. Sams & Co.
He can be reached at POB 22 3I. Sunnyvale.
CA 94087.
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EXPANDING APPLE APPLICATIONS

AT A GLANCE

the Personal Computer Products' Appli
card (Apple II line).

Name
Z-engine (formerly called Z
Card II)

COMMON ELEMENTS
All of these systems have several things
in common:

Version of CP/M
22

I. The operating system of all of these
is Digital Research CP/M. versions 2.2
or 3.0. When you purchase any one
of these systems. you become a
licensee of Digital Research.
2. All of them have at least 56K bytes
of TPA. or transient program area.
This is an important point because
most standard CP/M programs. such
as popular word processors. data
base managers. and CP/M-based
programming languages. can usual
ly run in 56K bytes.
3. All of these cards will work with the
standard 35-track Apple disks. This
means that if you can purchase or
download such programs to Apple
format disks. you will most likely be
able to run them under Apple CP/M.
4. Each of the cards can write to a
printer interface installed in slot I. If
you have what might be termed a
standard Apple system. consisting of
the computer. an extended RAM
(random-access read/write memory)
card (or a Ile). a monitor. two disk
units. and a printer. you will be able
to run CP/M applications regardless
of which card you choose. The only
time you may have difficulty is if you
have some form of favorite ac
cessory other than what is part of
the term "standard Apple system"
mentioned above.

Manufacturer
Advanced Logic Systems
1195 East Arques Ave.
Sunnyvale, CA 94086
(408) 730-0306
Price
$169
Documentation
A 40-page installation booklet,
also describing briefly some
of the supplied programs
Features
Effective clock rate of
approximately 2 MHz; comes
with one disk containing a
"standard set" of CP/M 2.2
programs (PIP, ASM, LOAD,
DUMP,
ED, STAT,
SUBMIT, XSUB) and some
ALS-supplied utilities; does
not include 80-column
capability; does not have on
board RAM but uses Apple
on-board memory

om:

STANDARD SYSTEMS VS.
STANDARD SOFTWARE
Not only is there a distinction between
standard and special systems. but there
is a distinction between what might be
termed standard CP/M and Apple CP/M
because of the way the Apple computer
is constructed. Sometimes a manufac
turer will take advantage of the way in
which the Apple is constructed. such as
by using the Apple high-resolution
graphics mode directly. In this case. a
special Apple-only version of a program
will be offered. It is designated as an
Apple-CP/M program rather than simply
a CP/M program.
While I was trying to perform the
benchmark testing for this article. an in
A46
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teresting thing happened that truly
points out how certain programs.
though designated CP/M. are very
Apple-specific. For the past few months
I have used an Apple that contains a
rather odd assortment of cards. In slot
7. there is a StarCard from MicroPro.
which I purchased with a WordStar
package. (The StarCard is actually an
Appli-card from Personal Computer
Products.) In slot 4 is a Softcard. Slot 6
has the normal Disk II controller card.
and slot 5 has an 8-inch disk controller.
This meant. for example. before I
received the 8-inch-controller driver
software for the Appli-card. when I
wanted a 6-MHz clock speed I would
boot the StarCard version of CP/M
When I wanted to put things on the
8-inch disks. I used the 8-inch modifica
tion of the Microsoft CP/M. Of course.
to transfer data between the two. I used
the 514-inch disks. Because the Softcard
is a bus-sharer and the Appli-card is a
coprocessor. neither knew about the
other. and neither created any inter
ference in the system. Only the pro
cessor whose operating system was
loaded talked to the Apple.
During the benchmark testing. I had
decided to try to use the GBASIC pro
gram on the Microsoft Premium Soft
Card lie disk. All of the testing was to
be done on an Apple Ile. and I felt that
this would make things more consistent
and easier to keep straight.
Since I had had no problems with
alternative operating systems in the
past. when it came time to benchmark
the ALS Zengine. I neglected to remove
the Microsoft Premium Softcard from
the auxiliary slot in the Apple Ile. When
I booted the ALS version of CP/M. the
screen came up normally because the
Microsoft card includes the 80-column
capability for the Ile. I did not notice any
difference at first.
I gave the command to load GBASIC.
then to load and run the benchmark
program. I was amazed to find that the
ALS card. running at effectively 2 MHz.
had seemed to have completed the
benchmark in exo.ctly the same time as the
6-MHz Microsoft Premium Softcard!
Well. I was wrong. The GBASIC program
supplied with the Premium Softcard is
smart enough to load and run with the
Softcard instead of the ALS card. even
though the ALS CP/M had been booted
in the first place.

EXPANDING APPLE APPLICATIONS

both sets of boot software (non banked
AT A GLANCE
64K-byte and banked 192 K-byte CP/M
3.0). Considering the amount of mem
ory. it was surprising that the figures Name
reported by MBASIC showing the per Softcard
centage of free memory available after
Version of CP/M
the BYTE standard spreadsheet was
2.2
loaded were so small for the Gold Card
ALS Z..ENGINE
as compared to. for example. the ALS Manufacturer
This is the more recent implementation CP/M Card (see table 4).
Microsoft Corporation
by Advanced Logic Systems (ALS) of a
1\v o other features are worth noting. Microsoft Building
Z80 card for the Apple. The former ver First. a type-ahead buffer of 256 char 10700 Northup Way
sion was known as a Z-Card II. Accord
acters allows you to keep going even Bellevue, WA 98004
ing to sources at ALS. this version
when your word processor is doing a (206) 828-8080
"should work well both with the Apple disk access (I paid $4 5 for this feature
about two years ago as an add-on Price
lie and Apple clones due to a change
$345; also available with an
board) Second. the resident CCP. or
in the way the board synchronizes with
80-column card and a 16K
the system bus:· Other than the slow console command processor. is helpful. byte card fcr an Apple II or
down noticed in the benchmark testing This is a feature of CP/M 3 0 itself. so II+ as the Softcard Premium
(which seems to be about 20 percent).
it is not unique to the Gold Card. Most Pack for $695
I experienced no difficulties with this applications require that you type
card. It is. among those tested. the least Control-C to reset the system (warm Documentation
expensive way to begin using CP/M.
start) or to escape to the operating A two-volume se t, totaling
The ALS z-engine doesn't have much
system. In most CP/M 2.2 systems. this about 370 pages; contains
hardware and software details
documentation with it. However. since means the CCP will be reloaded from
about the system, including
most users are applications-oriented. the "default disk" (usually drive A).
the Digital Research CPIM
only a very small percentage will be in However. if there is a formatted disk in
manuals and a manual
clined to make changes at the system
drive A. but no "system" on it. then the covering Microsoft BASIC
level. Several introductory books on system hangs. and you have to do a full
CP/M are available that can help make Control-Reset to solve the problem. If Features
up for any lack of documentation in this
you change a disk while you are workc Effective clock rate of
system. since it is "standard CPIM: ·
ing. the CP/M 2.2 system treats the new approximately 2 MHz; comes
with a "standard set" of CPIM
disk as read-only until you reset with
2.2 utilities, plus MBASIC,
SOFTCARD
Control-C.
CP/M 3.0. on the other hand. keeps GBASIC (MBASIC plus Apple
This board from Microsoft was the first
graphics extension), APDOS
the CCP resident in memory. The (to transfer files from Apple
of the CP/M cards available for the
Apple II. As such. it has perhaps the Control-C still resets the system correct DOS to CPIM), CONFIGIO
largest amount of outside-vendor sup ly but requires no disk access to get the (aids in customizing this
port. Microsoft provides an introduction CCP and. therefore. does not require CPIM), and DOWNLOAD/
the system to be resident on the disk UPLOAD (to transfer
to all of the CP/M commands in the
manual set. along with a Microsoft in drive A. This was especially handy programs to or from other
BASIC manual. The version of MBASIC · when. during the benchmark testing. I computers); does not include
and GBASIC included with both of was loading programs from other CP/M 80-column capability; does
Microsoft's offerings is for "Microsoft systems from disks whose tracks 0 not have on-board RAM but
uses Apple on-board memory
through 2 did not necessarily contain
(Apple) CP/M."
Gold Card boot information.
PREMIUM SOFTCARD IJE
The Gold Card's use of memory dif
This board from Microsoft includes the fers from that of PCPl's Appli-card. In
Apple lie 80-column card. The speed of stead of the RAM being specifically de
fined as a RAMdisk. it is defined under
the display update is second only to
that of the Gold Card. Additionally. the CP/M Plus as a "disk cache:· CP/M Plus
memory on the Softcard lie extends the senses repeated disk accesses no mat
lle's memory to 128K bytes for those ter which disk they are from. The next
programs that can use it. Likewise. the time the same sector is requested. it will
card supports the new double-density be read from the cache rather than from
the disk.
(560 pixels across) color mode.
The disk cache improves the speed of
GOLD CARD
disk operations. However. it does not
I received the l 92K-byte version of the match the speed of a true RAMdisk.
(conlinued on page A 12 2)
Gold Card for evaluation. along with

As a result of this experience. I
switched over to the MBASIC program
from the Microsoft Softcard disk for the
benchmarks. Even this produced some
rather unexpected results.
Now let me share some observations
about the individual boards.
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A programmer reviews five speech synthesizers

and separates the toys from the tools
BY JOE LAZZARO

I

processor chip and two General Instru
ments 8913 sound-effects chips
I found the voice and music effects of
this compact unit very impressive. You
can easily create exotic stereo music
and sound effects over a range of seven
octaves with Cricket's user-friendly
sound editor. Cricket is a speech-by-rule
system with more than 400 rules and ex
ceptions. ASCII (American Standard
Code for Information Interchange) is
converted into phonemes under the
direction of the rule table. The
phonemes are then fed into the 5220
voice chip. This extensive text-to-speech
rule table gives Cricket an unlimited
male vocabulary.
Cricket also has a female voice with
a vocabulary limited to 700 words. The
words were selected from lists of the
most commonly used English words
and computer terms. Unlike the male
voice. the female voice sounds almost
human. It is a painstakingly encoded set
of preselected speech patterns.
Cricket can be driven by either an
Apple Ile or Apple Ile computer. You
will need an Apple Extended 80-Col
umn Card and the Street Alphabits
serial card if you have an Apple lie.
Cricket's text-to-speech and music
drivers reside in the 80-column card.
leaving 64K bytes of memory free for
BASIC programs.
Cricket has no character buffer. so the
speech cannot fall behind what is be
ing displayed on the screen. This allows
ECHO CRICKET
Echo Cricket is a 6801 microproces the screen and speech to operate in
sor-based speech and music synthe sync.
Cricket is clean and compact. measur
sizer. The heart of the system is the
Texas Instruments TMS5220 speech- ing 10 by 9.5 by 3.5 centimeters. lt is the

cannot read a normal video screen
because of poor vision. I can see
my video screen when the other
lights in the room are off. but I
can't read it. When I got my Apple lie
computer. it was important for me to
find a way to use it fully. so I began my
search for the perfect speech synthe
sizer. Such a device should be able to
do more than just talk. It should be able
to replace the screen.
In this review. I will examine five
speech synthesizers-Echo Cricket.
Echo II. Intex Talker. Votrax Personal
Speech System. and Mockingboard.
Table I gives a rundown of my assess
ments.
I have rated these voice synthesizers
according to their hardware. software.
documentation. speech quality. and
flexibility. I ran them on a l 2BK-byte
(though most synthesizers use only 64K
bytes) Apple lie with two disk drives
through Apple's Super Serial Card.
Three of the synthesizers are self
contained peripherals. 'l\vo are Apple
dependent plug-in circuit cards. All of
them have different and useful features.
In my evaluation of these five synthe
sizers. I was looking for a unit that could
provide as much information as the
screen and speak every keystroke. It
should have blind-user commands.
high-quality speech. and provisions for
a wide range of software.
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I

most space-efficient external unit l
tested . Cricket comes with a 110-V.
50/60-Hz power supply. full documen
tation. and a ProDOS-based disk con
taining music and text-to-speech soft
ware. The front panel contains a pilot
lamp and volume control. while the
back panel (photo l) has connectors for
power and miniplug stereo head
phones. Cricket operates at 9600 bps
(bits per second). Its data format is pre
set at I start bit. 8 data bits. I stop bit.
and no parity. I had no trouble interfac
ing Cricket to my Apple lie. I only had
to install the Alphabits serial card in slot
2 to emulate the Apple I le.
Cricket makes writing talking-BASIC
programs easy. When you use normal
Applesoft BASIC PRINT commands.
Cricket automatically intercepts every
thing that goes to the screen and sends
it to the 5220.
The SCREENTALK command forces
Cricket's software to intercept all char
acters sent to the screen. This is known
as straight text to speech. It is the
easiest way to add a voice to your exist
ing BASIC programs. 1ext to speech will
mispronounce a small percentage of
English words. (The English language is
so full of exceptions that no rule table
can cover all the bases.) If you want to
avoid mispronunciation. you must con
struct phonetic strings to send to
Cricket. An appendix of phonemes in
(continuedJ

Joe Lazzaro (70 Highland St.. Revere. MA
0215 l) is currently attending the University of
Massachusetts at Boston. where he is a physics

major.

Face it, if money were no object, you'd be
using speech recognition right now. So would
a lot of other folks. Well, cost i s not an
obstacle anymore.
Micromint' s LIS'NER 1000 Speech Recog
nition and Synthesis system puts long awaited
features in a price category that's realistic 
so realistic that we're proud to put it in
print.

LIS'NER 1000
COSTS ONLY $189.00*
Extremely flexible, LIS'N ER 1000 is a
speech
speaker dependent, unconnected
system and can ultimately be upgraded to
dependent speaker, connected speech ap 
plications. The LIS'NER 1000 basic hard ·
ware / sohwareo package recognizes thousands
of words, 64 at a time. Once you've trained
a list of words, you need never retrain.

MICROMINT, INC.

LIS'NER 1000 speaks as well as it listens.
Two types of speech synthesis, LPC and
phonetic, are designed into the LIS'NER
1000 Apple** version (LPC only on the
Commodore 64 * * * version l, and a text to
speech algorithm makes it say anything
you want .
95-98% correct matching coupled with ad
justable rejection threshold means extra
ordinary price/performance. With LIS'NER
1000, the system designer controls the
system's ultimate capacity. With LIS'NER
1000, experimentation, design-ins or appli
cations don't have to wait one more day.

1

'Apple II LIS NER 1000 for SP1000
recognition and LPC synthesis . .. $189.00
1

Apple II LIS NER 1000 for SP1000 re
cognition and LPC synthesis plus SS/263
phoneme synthesizer chip with text to speech
algorithm . . . . . . . . . . . . . . . $259.00
1

Commodore 64 LIS NER 1000 for SP1000
recognition and LPC synthesis . .. . $149.00
Add $4.00 for shipping & handling
•• App le is a t r ade mark o f App l e Comput er , I n c .
••• Co m modo r e 64 is a trade m ar k of Co m modore
Bus i n ess Machi n es, In c.

Each unit comes with a professional, headset
style electret microphone, recognition soft
ware and LPC speech demo on diskette and
a user's manual.
Look, you might spend ten times as much
for speech recognition. but you probably
won't an d certainly shouldn't. LIS'NER
1000. It makes sense in a lot of ways .

25 Terrace Drive, Vernon, Connecticut 06066
Circle 696 on inquiry card.

To Order CALL 1-800-635-3355

SPEECH SYNTHESIZERS

AT A GLANCE
Name
Echo Cricket
Type
Speech and music synthesizer
Manufacturer
Street Electronics Corp.
1140 Mark Ave.
Carpinteria, CA 93103
(805) 684-4593
Price
$179.95
Size
10 by 13 by 3.5 cm
Processor
6801
Features
Unlimited male vocabulary, limited female
vocabulary, built-in clock, music and sound
effects
Hardware Required
128K-byte Apple with BO-column card and
Alphabits serial card or Apple lie
Software Provided
Disk-based text-to-speech generator with
music and sound-effects editors
Documentation
80-page booklet with quick-reference card
Options
Music Construction Set, Peachtree/Edu
Ware educational packages
Voice Chip
Texas Instruments TMS5220

eluded with Cricket will help you
customize Cricket's speech.
Cricket has a single built-in speaker.
This provides monophonic voice and
music. But you can plug in a Y adapter
and separate speakers or stereo head
phones.
Cricket has a floppy-disk-based text
to-speech program. Because this soft
ware is disk based Cricket uses about
8K bytes of your computer's on-board
memory. Cricket's software adds 4 5
commands to Applesoft BASIC.
I found Cricket's command structure
easy to use. All the commands are in
plain English. so they are easy to
recognize. They might. however. be time
consuming for an advanced user.
Cricket has a built-in clock and alarm.
You can use it as an old-fashioned time
piece or to interact with ProDOS. The
only other synthesizer to have a clock
is Votrax. but you cannot use its clock
to time-stamp ProDOS files.
The 80-page Cricket manual is clear
ly written and well organized. An inex
perienced user will find this manual

helpful because it painlessly explains
how to operate . Cricket's extensive
musical-effects generators. It has
phoneme and musical-note tables for
programmers interested in constructing
elaborate music and sound effects. The
manual includes many examples for in
experienced users but also attends to
the needs of advanced programmers.
Because Cricket has a disk-based text
to-speech generator (like Echo 11 and
Mockingboard). making protected soft
ware talk is not easy. To add speech to
protected software. you will either have
to transfer the Cricket text-to-speech
program to the protected disk or alter
the protected software to revolve
around speech output. This will chal
lenge all but the most skilled program
mers. Most protected software locks up
the host system. so you do not have the
opportunity to run Cricket's text-to
speech generators. The problem of get
ting protected software to talk is not
confined to Cricket. however. None of
the speech synthesizers on the market
have yet reached a level of flexibility

Tuble I: Comparisons of the speech synthesizers tested. Words-per-minute tests

were done with a standard I Kcbyte text file. Boot times are in seconds. and all
values refer to the synthesizer's default (boot) mode.

Speech quality
Words per minute
Programmability
Buffer size
Music
Boot times

1/0

Echo Cricket

Echo II

lntex

Votrax

good
80
no
0
yes
15
serial

good
80
no
0
no
15
slot

fair
100
yes
2700
yes
0
serial/parallel

fair
76
no
3500
yes
0
serial/parallel

Mockingboard
good
81
no
0
yes
20
slot

Audience
Users who want a friendly speech system.
classroom uses
Comments
Will run on any Apple II or lie

Photo I: The Cricket's rear panel has a five-pin DIN 110 cable and room for an
external speaker.
PHOTOS BY PHIL ROUNSEVILLE
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that will allow them to make most pro
tected software speak.
All in all. I found Cricket to be of ex
ceptionally high quality. The documen
tation makes the system easy to learn.
and the quality of its stereo music and
speech is excellent.
ECHO II
The Echo 11 voice synthesizer card
(photo 2) incorporates the Texas Instru
ments TMS5220NL chip. the same one
used in Cricket. The entire board plugs
into any Apple expansion slot. I like this
plug-in speech card because it allows
real-time interaction with the host com
puter. That means Echo II has no buf
fer lag time. unlike Intex Talker and
Votrax. When a line of text is sent to the
screen. Echo II speaks that line before
moving to the next one.
I found Echo II very responsive. It is
the only synthesizer you can stop in
stantly in any mode by using the
Contro\-X sequence. Hitting any key
restores speech. This is important.
especially when you are reading large
blocks of text. Echo 11 and Cricket are
the only synthesizers tested to have this
useful feature. A talking program can
take a lot of time to run. and this feature
allows you to skip over menus with
which you are familiar.
The Echo II speech-generator disk
provides four binary programs for turn
ing text into speech-Textalker. Tex
talker.RAM . Textalker.Blind. and Speak
easy. They automatically intercept all
characters intended for the screen and
route them to the 5220 chip The text
is still displayed on the screen in the
normal manner. but after a text line ap

pears. it is spoken. Textalker consumes
BK bytes of memory. Textalker.RAM
loads its BK bytes into the RAM card.
giving you extra memory for BASIC pro
grams. Textalker.Blind has a screen
review feature for blind programmers.
while Speakeasy uses only phonemes
and consumes 3K bytes of memory
When you load any of these speech
generators (except Speakeasy). you can
continue to write Applesoft programs
in the usual way. BASIC will still be
BASIC. Making Echo II speak requires
no complex routines. Characters en
closed within quotes will be spoken as
they are sent to the screen.
In addition to the speech generators.
the Textalker disk contains useful.
listable BASIC programs and demos
that show how to interact with Echo II.
There is one drawback to the Textalker
speech-generator disk: DOS 3.3 Tex
talker works only with BASIC or 6502
assembly-language programs. If you
want to use C or Pascal. you must pur
chase a separate language-support disk
from Street.
Echo II will occasionally mispro
nounce certain words. As with the other
synthesizers I reviewed you can use
phonemes to customize speech.
The 50-page manual is clearly written
and organized. Aimed at the beginner.
it also contains phoneme tables and
program listings for advanced users.
Thanks to the manual. I had Echo II up
and talking in less than five minutes.
The drawback of Echo II is that it will
not make all programs talk. Any pro
tected software disk that must be cold
booted will not talk because you can
(continued)

'AT A GLANCE

'

Name
Echo II
Type
Text-to-speech synthesizer
Manufacturer
Street Electronics Corp.
1140 Mark Ave.
Carpinteria, CA 93103
(805) 684-4593
Price
$129.95
Size
7.. 5 by 12.5 cm
Processor
Dependent on Apple 6502
Features
Unlimited male vocabulary, optional
700-word female vocabulary, screen-review
mode for blind programmers
Hardware Required
Apple 11, II+ , or lie with 48K
Software Provided
Textalker text-to-speech utility disk
Documentation
56-page booklet with quick-reference card
Options
Echo Words natural-sounding fema le voice.
C and Pascal support disk
Voice Chip
Texas Instruments TMS5220
Audience
Users who want a friendly speech system,
handicapped users
Comments
Turns Apple into a true talking computer

Photo 2: The Echo II circuit card includes the speech chip from Texas Instruments.
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AT A GLANCE
Name
lntex Talker
Type
Text-to-speech synthesizer
Manufacturer
lntex Micro Systems
725 S Adams Rd , Suite LB
Birmingham, Ml 48011
(313) 540-7601
Price
$295
Size
20 by 15.7-5 by 6 cm
Processor
Internal 6502

not load Textalker into memory.
Another Echo 11 drawback is its
volume control. which is on the card.
Every time you want to reset the
volume. you have to open your com
puter. It is possible to reset the volume
using Control sequences from the key
board. but this does not lower the
volume as a normal volume control
does. Instead. it makes Echo II speak in
a lower and lower whisper.
All in all. Echo II is a well constructed
hardware/software combination that is
easy to use and produces excellent
speech. When you plug one into your
Apple. it turns your computer into a
talking machine. not just a computer
that can make limited attempts at
speech.

INTEX TALKER
Features
Music and sound ettects
Hardware Required
Apple II with serial or parallel card
Software Provided
ROM-based text-to-speech firmware
Documentation
33-page manual
Voice Chip
Votrax SC-01
Options
2.7K butter; user programmable memory;
8-ohm speaker
Audience
Advanced users and programmers
Comments
Will run on any computer with serial or
parallel port

A52

Intex 'Ialker is a 6502 microproces
sor-based text-to-speech synthesizer
that measures 20 by 15. 7 5 by 6 centi
meters. You can interface lntex 'Jalker
with any computer that has either a
serial or parallel output port (photo 2).
The serial input is RS-232C. using a stan
dard DB-2 5S 2 5-pin connector. The pa
rallel interface is 8 bits with strobe and
acknowledge handshaking, configured
with a Centronics-compatible 34-pin
edge connector. Intex 'Ialker uses the
SC-01 voice-processor chip, the same
one used in Votrax. The SC-01 is an
older-generation voice processor that
has rougher speech than the Tl5220
used in the Echo products or the SC-02
used in the Mockingboard I was not
pleased with Intex 'Ialker's speech.
lntex 'Ialker has a 2. 7K-byte buffer and
6K bytes of programmable memory.
This is useful for the advanced machine
language programmer who wants to
add subroutines to the text-to-speech
firmware. Intex 'Ialker has a program
mable text-to-speech rule-exception
table. You can change the pronunciation
of any word and store a long list of
words on disk. The user-programmable
exception table is easy to use.
Intex 'Ialker's data rate adjusts from 7 5
to 9600 bps (bits per second) and sup
ports XON/XOFF handshaking. The
amplifier delivers I W (watt) of power
into an optional 8-ohm speaker. The
standard power supply is hard-wired to
the lntex 'lalker. If anything happens to
it. you will have to ship the whole sys-
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tern back for repair.
Intex 'Jalker has a ROM-based text-to
speech algorithm that occupies 6K
bytes of memory I discovered that Intex
'Jalker's firmware makes more pronun
ciation mistakes than any of the synthe
sizers tested.
lntex Talker uses none of the host
computer's memory. lntex Talker's firm
ware can make the SC-01 voice chip
speak letter by letter. word by word. or
line by line. You can adjust Intex 'Jalker's
inflection. volume. and speech rate
through the firmware. The text-to
speech firmware recognizes any print
able ASCII character and performs a
synthesis-by-rule analysis. determining
which characters are silent or spoken.
When it comes to writing a talking
BASIC program. Intex 1alker works just
like Votrax and Echo II. You can use
PRINT commands. declared variables.
or data statements.
Intex Talker can echo print every key
stroke. You can turn on this feature by
sending the string "!ON" (where N is in
the range from one to eight). The larger
the number N, the longer the delay.
You can adjust Intex Talker's speech
rate and pitch through software.
Intex 1alker's 3 3-page manual is
oriented toward the advanced user. It
contains a lot of technical information
but very few examples. It tells you how
Intex Talker is constructed but not how
to install and operate it easily. The
manual would be improved by some
extra tutorials and a "getti ng started"
section.
Intex 1alker is limited by its older
speech processor and its smaller text
to-speech firmware. The firmware lacks
fine pronunciation in straight text-to
speech mode. Its straight text-to-speech
quality cannot compete with Votrax.
Cricket. Echo IL or Mockingboard. To
get good speech out of lntex 1alker. you
must utilize its phonetic programming
code fully.

VOTRAX SPEECH SYSTEM
Votrax is a Z80 microprocessor-based
text-to-speech synthesizer. You can in
terface it with almost any computer that
has either a serial or parallel output
port. Votrax incorporates the SC-OJ
phoneme synthesizer chip. the same
one used in Intex Talker. All text-to
speech operations are performed inside

SPEECH SYNTHESIZERS

AT A GLANCE
Name
Votrax Personal Speech System
Type
Text-to-speech synthesizer
Manufacturer
Votrax Inc.
1358 Rankin
Troy, MI 48083
(800) 521-1350
Price
$400
Size
31.5 by 13.25 by x 8 cm

Photo 3: The \ntex Talker rear panel features a serial and parallel port. as well as an
external speaker jack.
Votrax. using none of the host com
puter's memory.
Votrax·s audio center is composed of
the SC-01 speech chip. the musical-tone
generator (MTG). the filter-control
generator (FCG). and a 1-W amplifier
These four devices are controlled by the
execution buffer's firmware. The SC-01
and the MTG generate all voice and
music effects. The SC-01 is fed directly
into the amplifier. The MTG is switched
in or out using software control. The
MTG can also be switched to the SC-0 I
for special voice and sound effects.
Votrax comes with an AC power sup
ply. interface cables. a detailed manual,
a quick-reference card of Control com
mands. and a pocket dictionary of SC-01
phonemes. Votrax has a 3 500-character
buffer. the largest of all the units tested.
Votrax also has a programmable excep
tion table. useful for making up your
own pronunciation rules.
Votrax measures 30. 5 by 11. 5 by 6
centimeters. It is the heaviest and
largest of the units tested. The front
panel has a volume control and a
power-on lamp. The rear panel (photo
4) has serial and parallel interfaces. an
AC power jack. an external speaker jack.
DIP switches. and a power switch. The
whole unit gives me the impression of
solidity.
The configuration set-up switches are
numbered from I to 8. Switches I to 3
set the data rate from 7 5 to 9600 bps.
Switch 4 selects between XON/XOFF
and RTS (request-to-send) protocols.

Switch 5 selects either a 7- or 8-bit word.
Switch 6 turns the power-up message
on or off. Switch 7 selects between the
serial or parallel interface. Switch 8 turns
the self-test mode on or off. You can
reach these switches easily on the back
panel.
Serial handshaking may be either
XON/XOFF or RTS protocol. When the
input buffer comes within 30 bytes of
being full. the XOFF character is trans
mitted to the host computer The XON
character will be transmitted to the host
once the input buffer space returns to
50 bytes. This handshaking prevents the
Votrax buffer from overflowing. lntex
Talker also has this handshaking capa
bility.
The RTS protocol works just like XON/
XOFF. An RS-232C signal from data ter
minal equipment (DTE) to data com
munication equipment (DCE) prepares
the DCE for data transmission. Instead
of sending an XON/XOFF character. the
protocol lowers the RTS line (pin 4 on
the serial port) to signal that the buffer
is almost full. It raises the RTS line when
buffer space is available.
The parallel interface has only one
mode of handshaking. When the busy
line (pin 14 on the parallel port) is high.
the host cannot transmit to Votrax.
Once this line has been lowered. the
host can resume transmission.
The Votrax system's SC-01 voice pro
cessor translates standard ASCII text
into phonetic code. The software signals

Processor
Internal Z80
Features
Music and sound effects, programmable
clock and alarm
Hardware Required
Serial or parallel card
Software
ROM-based text-to-speech program
Documentation
55-page loose-leaf binder with quick
reference card and phoneme dictionary
Voice Chip
Votrax SC-01
Options
Interface cables
Audience
Programmers who are adding speech to
school or industrial computer systems
Comments
Will run on any serial/parallel computer;
heavy-duty construction

(continued)
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Photo 4: The rear panel of the Votrax contains the on/off switch. a parallel and a
serial port. DIP switches. and an external speaker jack.

Tulking Software

RAISED DOT COMPUTING

a blind person to do powerful word pro
cessing without sighted assistance.
BRAILLE-EDIT translates standard text in
to Braille. large print. or speech. It can
also translate text entered with a Braille
keyboard into regular text. The program
supports the Echo II. Echo GP. Votrax.
and lntex 1alker speech synthesizers. It
also supports the Thiel. Sagem. Resus.
Cranmer-modified Perkins Brailler. and
1riformations Braille printers.
Raised Dot also has a Braille training
program. This is a textbook on disk that
teaches Braille to either a sighted or blind
person. Its Numbers Program translates
the Nemeth Braille code of Mathematics
and Scientific Notation into standard
print mathematics symbols. while the
Electronic Blackboard aids blind
teachers. An instructor can enter text in
a Braille format and display standard text
on an Apple's screen.
The Raised Dot Graphics Package will
print any high-resolution file in raised-line
Braille on the Cranmer Perkins Brailler.
Finally. the company's Lecture Projector
neatly formats screens of text or math
equations from prestored BRAILLE-EDIT
chapters. Raised Dot also offers special
cables. Braille manuals. and interfacing
guides.

Raised Dot Computing (408 S. Baldwin
St.. Madison. WI 53703. (608) 257-9595)
is dedicated to producing quality talking
software for the blind. The company also
publishes a monthly newsletter. Its
primary software product is BRAILLE
EDIT a talking word processor with
speech. screen. or Braille input and out
put. The BRAILLE-EDIT program allows

Computer Aids (4929 S. Lafayette St.. Ft.
Wayne. IN 46806. (219! 456-2148) is
dedicated to writing useful talking soft
ware for the visually impaired. The
philosophy of Computer Aids is that soft
ware should be easy to use. thus all the
company's software is user-friendly.

We asked Ioe Lmzaro and Henry Brugsch. both
of whom are blind. to put together this sidebar
on programs for the sight impaired. Mr. l..L!Zzaro
can be reached at 70 Highland St.. Revere. MA
0 2151 . Write to Mr. Brugsch at 32 Morgan Ave..
Medford. MA 0215 5.
alking software sprang up out of
necessity. When computers
started flooding the market. blind
people were cut off from them. Then a
marriage took place. Blind and sighted
programmers mated speech synthesizers
to their Apple computers. They soon
learned. however. that it wasn't enough
to make a program talk. They had to
develop methods to control the speech.
review the screen. and stop the speech.
Speech became a tool. not a toy.
Some of these programs were originally
written for friends and relatives. Gradual
ly. however. some of the talking-software
developers formed companies. and now
their products meet the needs of blind
computer users throughout the world.

T
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the speech chip to generate the sound
selected by the translator. The voice
processor uses built-in pronunciation
rules to create words. This allows Votrax
to have an unlimited vocabulary. Al
though Votrax uses the same speech
chip as Intex 1alker. I found Votrax·s
speech more pleasing and effective
because it has a larger set of phonetic
rules in its ROM.
As is the case with any speech syn
thesizer. Votrax will make occasional
pronunciation mistakes. To correct this.
you will have to deliberately misspell
words. break words into syllables with
spaces. or enter words as phonemes.
The Votrax phonetic dictionary will help
you do this.
Votrax can make nearly any BASIC

Documents is a talking. line-oriented.
page-oriented word processor. You can
move anywhere on the page. tab left or
right. tab up or down. center lines. delete
words. delete lines. erase entire pages.
and merge files. The program costs 5195
and supports the Echo II speech synthe
sizer and all standard printers.
Info is a database manager with up to
30 fields. Versions are available for the
Apple II+ and lie. The program can
search multiple records. merge files. sort
files by field. and delete records from
within files. Info costs S195.
Work Station #I includes Documents.
Info. and Utilities. a program that can
copy and initialize disks. copy and delete
files. lock and unlock files. and print disk
free space. Work Station #I costs $3 75.
Work Station #2 includes Documents.
Info. the Utilities program. and Agenda.
a talking calendar program that allows
you to make notes. You can list up to 10
appointments per day and also receive
notice of these appointments. You need
a clock card to make full use of this pro
gram. which costs $95 . Directories allows
you to create an address file or phone
list. You can also make mailing labels and
alphabetize the file. It costs $95.
Tulking 1ranscend is a speech-adapted
version of the 1ranscend data-communi
cations package. originally written by
Robert Kniskern and Tim Dygert of 1rans
cend Corporation. Tulking 'Transcend
allows you to communicate with other
computers and timesharing systems and
to save files. If you buy the nanspack #2.
you get the Hayes Smartmodem and a
copy of 1alking 1ranscend for 5495. Tulk

SPEECH SYNTHESIZERS

program talk. As is the case with the
other four synthesizers. you · can use
BASIC PRINT commands. declared vari
ables. or data statements.
Votrax has a built-in clock and alarm.
which you can set and use in applica
tions programs. ASCII character 27 is
the Apple's Escape key.
You can also play music and sound ef
fects on Votrax. The effects are compar
able to those with lntex Tu Iker. but they
are inferior to the stereo Mockingboard
and Cricket. Votrax's music and sound
effects have a flat. mechanical quality.
while Mockingboard's and Cricket's ef
fects have a life all their own.
Votrax cannot echo print. which pre
vents it from speaking every keystroke.
This. sometimes results in the system be

ing lranscend alone costs 5195.
Braille-out. which costs 595. translates
standard App le text files into grade-two
Braille. grade-one Braille. or computer
Braille. You can set the line length. page
length. indentation for paragraphs. page
numbers. and page headers. It also has
a user-programmable exception table for
the translators. You do not have to know
Braille to use this program .
SCIENCE PRODUCTS

Science Products ( 1043 Lancaster Ave..
Berwyn, PA 19312. (215) 296-2111) pro
vides adapted hardware and computer
products for the blind. The company sells
a complete line of talking test equipment
such as voltmeters. calculators. low-vision
optical equipment. four-track 15/16 ips
(inches per second) cassette recorders.
and talking Franklin computers. The com
pany has equipped the Franklin with a
voice. using the Echo-II .and Echo-GP
voice synthesizers. The deluxe model is
a double disk drive with volume and
pitch controls. a headphone jack. and
beepers on the disk drives. The Franklin
system also has a special key to tell you
when you are in all caps mode.
Science Products also sells accessories
such as printers. printer paper. disks.
monitors. and talking software. The com
pany carries the full line of Computer
Aids Corporation software and serves as
a consultant for blind people interested
in getting started with computers.
STREET ELECTRONICS

Street Electronics (1140 Mark Ave.. Car
pinteria. CA 93103. (805) 684-4593) sells

ing a line behind what is printed on the
screen. Votrax speaks only after a car
riage return (ASCII character 13). This
is a disadvantage for programmers
using Votrax as an output device.
The Votrax documentation is for inter
mediate to advanced users. Parts of the
manual use hexadecimal notation with
out adequately explaining it. The
manual has a lot of examples. detailing
use of Votrax·s Control sequences.
Votrax is the best-constructed unit I
tested. The power supply is heavy duty.
as are all l/O (input/output) ports. Votra x
is also the most expensive unit I tested.
The high price might be warranted if
Votrax had an updated speech chip that
could produce more pleasing speech
and music effects.

a talk ing terminal program that works
with the company's Echo II speech syn
thesizer. This program turns an Apple
into an unintelligent term inal. which can
not capture incoming data. It is useful for
using your Apple as a remote terminal
for mainframe computer systems.
Street Electronics sells the Echo II with
a special version of the Textalker text-to
speech program. This is called 'lextalker.
Blind. 'lextalker.Blind has a subroutine
written into it that allows a blind program
mer to reread what is on the screen.
either line by line. word by word. or let
ter by letter.
EXEC SOFTWARE

Exec Software (1201 Waltham St.. Lexing
ton. MA 02173. (6 17) 862 -3 l70) produces
the Termexec and 'lalking lermexec data
communications packages for the Apple
II family. 'lermexec is a complete smart
terminal package that supports the Echo
II synthesizer. It allows you to upload and
download files. read text files. make error
free copies of programs sent via tele
phone lines. and use automatic log-on
and auto-dial.
'lalking Termexec is an upgrade of the
original ·rermexec. 'lalking 'lermexec sup
ports a host of special features. including
the line-review mode. which allows you
to view previously spoken material. The
latest features allow immediate on/off
switching for speech during any phase of
program use. Tulking Termexec also sup
ports X-modem protocol. an error
checking system that permits the transfer
of data in a variety of formats.

-Joe Lazzaro and Henr!J Brugsch

MOCKINGBOARD
Mockingboard (photo 5) is a stereo
speech and music card made especially
for the Apple IL Its music and sound ef
fects are equal to Cricket's. while its
straight text-to-speech voice is compar
able to Votrax·s. This is because Mock
ingboard incorporates the SSJ-263 . an
upgraded version of the SC-02. It is
made of two General Instruments
AY-3-8913 sound chips. two 6522 inter
face adapters. two volume controls.
audio cable connectors. two V2-W audio
amplifiers. and two Silicon Systems
SSJ-263 speech chips.
The software is provided on two 5 ~
inch floppy disks and is quite extensive.
One disk contains text-to-speech pro
grams. text-file readers. text-file writers.
and music and sound-effects demon
strations. I was impressed with the
stereo music demo. The other disk has
an arcade-style game called Battle
Cruiser. which takes full advantage of
Mockingboard's sound effects. Instead
of the bleeps and ticks that most games
have. Battle Cruiser contains earth
shattering explosions. blaster rays. and
sirens right out of the arcade.
Mockingboard is not a fully interactive
speech-output device. Its software does
not intercept all characters sent to the
screen. and you have to write special
routines into BASIC programs to make
the board play music. generate sound
effects. or speak.
I found the Mockingboard text-to
speech utility more complicated than
that of the other units. The others use
standard BASIC PRINT commands to
initiate speech. For the Mockingboard.
you must load several machine-lan
guage speech generators. declare
strings as MB$. call a subroutine at
decimal location 26123. then check the
value of a flag at decimal location 2 55.
Mockingboard does not turn your
Apple into a talking computer. Instead.
it allows you to write programs that can
talk. sing. or explode in stereo.
The Mockingboard manual is a 60
page spiral-bound booklet divided into
three basic sections-creation of
speech. creation of sound effects. and
creation of audio-adapted computer
programs. Aimed at the beginner. it has
some technical information for inter
mediate users as well.
Mockingboard has excellent music
(continued)
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AT A GLANCE
Name
Mockingboard
Type
Music and sound-effects synthesizer
(optional speech capability)
Manufacturer
Sweet Micro Systems
50 Freeway Dr.
Cranston. RI 02920
(401) 461-0530
Price
$124.95 for music and sound effects;
$195 for music, sound effects, and speech
Size
7 by 17 cm
Processor
Apple 6502 dependent
Features
Stereo music and sound effects,
programmable speech-rule table
Hardware Required
48K-byte Apple II, external 8-ohm speakers
Software
Sound and speech-development tools on
two floppy disks
Documentation
63-page spiral-bound manual
Voice Chip
Votrax 2C-02 (SSl263)
Options
Voice-upgrade chip ($99)
Audience
Programmers interested in creating stereo
sound effects and speech for applications
programs
Comments
Excellent music and special effects
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Photo 5: Tfie Mockingboard fias twin music cfiips and a single speecfi cfiip. but tfiere
is room for a second speecfi cfiip.
and sound effects. Its straight text-to
speech quality is not quite as good as
Cricket's or Echo !l's. I like having stereo
music and speech capability on a single
board. When I plugged Mockingboard
into my 80-W stereo receiver. it nearly
brought my apartment building down.
Making a BASIC program talk is a lit
tle more difficult with Mockingboard
than with the other synthesizers. but I
think it is worth the extra effort. Though
Mockingboard is a highly flexible music
and speech synthesizer. it is not suitable
for my purposes because of its inabili
ty to intercept all characters sent to the
screen. If this capability were added.
Mockingboard would be very close to
my definition of the perfect speech syn
thesizer.
CONCLUSION
All five synthesizers ran well on my
Apple lie. but each has its own persona
lity. Cricket is a high-quality. flexible
speech and music synthesizer with ex
cellent speech and musical effects. Its
disk-based text-to-speech algorithm is
very accurate. and the system is easy to
use because all speech and music com
mands mimic BASIC.
Echo ll's greatest advantage is that it
was made especially for Apple II vin
tage computers. It comes closest to my
definition of the perfect speech synthe
sizer because it turns the Apple into a
fully functional talking computer. Its
only limitation is that its text-to-speech
software is disk based. If this software
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were burned into ROM . Echo II would
probably be able to run most protected
software. The system has very good
speech. is easy to use. and is the least
expensive synthesizer reviewed.
Intex Talker has the least-understand
able speech of the units tested. but it
is the only one that offers detailed hard
ware descriptions for the advanced
hobbyist. It has the advantage of being
serial and parailel driven. Intex Talker
can echo print. but its voice quality suf
fers from a small text-to-speech algo
rithm.
Votrax is a heavily constructed sys
tem. Although it uses the same speech
processor as lntex Talker. its ROM
based text-to-speech firmware is more
comprehensive. making for better pro
nunciation. It has a useful built-in clock
and alarm. but it cannot echo print.
Mockingboard offers high-quality
stereo music effects. Its speech falls
behind the Echo products but is bet
ter than either Intex Talker's or
Votrax·s. Its software limits its speech
output. and no software drivers are
available to make it intercept the screen
or echo print. Its speech quality is fair.
Speech synthesis has come a long
way. and the technology continues to
improve. Speech synthesizers still need
specialized operating software. how
ever. and my search for perfect speech
will not end until personal computers
have tailor-made speech synthesizers
that allow their software libraries to
talk . •

Personal computers have become a valuable asset in busi
ness. The problem is that most personal com puter systems
are originally sold with "personal printers·: .. printers built for
home use, not for heavier business work.
These "personal printers" are too slow for many busi
ness needs. They can tie-up your computer for extended
periods of time ... time you could be using to clo other work.
Another problem is durability. In business, you need a
printer that can produce high volume output over a long
duty cycle. The common ·· personal printer" will often just
quit under such continuous operation.
That's why Genicom has created the 3014, 3024,
3304 and 3404 ... professional printers built for personal
computers.
.
.
Price/performance matched for small business sys
tems, the Genicom 3000 PC printers are designed to in
crease productivity and maximize the value of your personal
computer.
The 3000 PC printers provide 160-400 cps draft. 80-200
cps memo, and 32-100 cps N LO printing .. pe rformance for
both high productivity and high quality printing
The 3014/3024 models print
132 columns. The 3304 and 3404

models give you a full 136 column width, and offer color
printing as well.
'
Each printer is easy to use, lightweight, functionally
styled and attractive. And you can choose options from
pedestals and paper racks to document inserters, sheet
feeders and BK character buffer expansion, plus more.
Genicom 3000 PC printers feature switch selectable
hardware, dual connectors and dual parallel or serial inter
faces. Plus the 3014 and 3024 emulate popular protocols for
both Epson MX with GRAFTRAX-PLUS "' and Okidata Micro
line 84 Step 2"·; while the 3304 and 3404 emulate popular
protocols for Epson MX with GRAFTRAX-PLUS "'. So your
current system is most likely already capable of working
with these Genicom printers without modification.
Most important, the Genicom 3000 PC printers are
quality-built. highly durable printers designed for rapid, c:on
tinuous duty cycle printing. So take some personal advice.
Get a Genicom professional printer for your personal com
puter today.
Genicom Corporation, One General Electric Drive, Dept.
C421, Waynesboro, VA 22980. In

.G b'\iiCOM

Vicginia,call1-703-949-1170

The New Printer Company.
For the solution to your printing needs call

TOLL FREE 1-800-437-7468
In Virginia, call 1-703-949-1170.
Epson MX wilh GRAFTRAX-PLUS i sa trademark a l Epson America. Inc.
Okidata Micro!ine 84 Step 2 is a trademark of Okida la Corporation

Circle 677 on inquiry card.

Guide to the Apple • DECEMBER 1984 • BYTE

A57

APPLE'S
NEW MODEM
AND ACCESS II
BY HENRY BRUGSCH

Photo I: An extremely efficient footprint
characterizes App/e's modem. It requires
no more desk space than a standard
telephone set.
A58

A

pple Computer's new mo
dem is cleanly designed.
cleverly styled to fit under
a standard telephone (see
photo I). and equipped with features for
neophytes and experienced users alike.
The modem is available in two basic
configurations: a 300-bps (bits per sec
ond) version ($2 35) and a 300/1200-bps
version ($499). In addition. you can buy
each of these models bundled with
Apple's obligatory Super-Serial Card.
Terminal software and well-written
documentation complete the package.
Both modem versions support several
data formats. including serial. binary.
and asynchronous. Custom data formats
are also possible. The modem operates
in several modes as well. These include
manual originate and answer. automatic
originate and answer. auto-dial. com
munications mode. and full- or half
duplex. Receiver dynamic range is a
respectable 4 5 dB (decibels) in the full
duplex mode. and bit error rates of one
in I 0 6 bits are specified on voice grade
channels. The modem also performs
local analog loop-back testing.
I have been using the 300/1200-bps
version of this modem for several
weeks. and I find it really first-class. The
only major criticism I can level at it is
the way the power connector is set up.
It is a nonstandard variety (see photo
2). configured in a triangle of three pins
within a flexible plastic housing. The
modem has a keyed slot to receive the
female plug. and this is where problems
arise. The female end is about a quarter
inch deep. no deeper in fact than the
barrel of a typical audio earphone plug.
In this constricted space reside three
rather minuscule pins. The result is that
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reliable connections can be problematic
unless users take extreme care when
plugging in the power jack.
Another power-supply-related prob
lem I encountered was also mechanical
in nature. I couldn't use the modem with
a system-saver power-line filter. Ideally.
the modem should occupy only one of
the two sockets supplied on the system
saver. Due to the way ·the plugs are
spaced on the system saver. this is not
the case. The modem plug occupies the
space of two plugs. This means you
must reconcile yourself to using one
plug of the system saver at a time.

MODEM COMMANDS
The Apple modem is capable of per
forming sophisticated data-communica
tions operations. The degree of this so
phistication is mirrored in the modem's
rich command set. Apple modem com
mands can be divided into three cate
gories: general. special. and dial
commands.
General commands allow you to ini
tiate specified modem functions directly
from the keyboard. Special commands
initiate self-test and repeat functions. as
well as escape sequences. Dial com
mands control Touch-Tone and pu!se
dialing operations. A command sum
mary appears in table l.
The manual recommends minimal use
of complex command strings. Users are
urged to let the terminal software do the
work of setting data rate (the speed at
which data is transmitted) and data for
mat (the complex arrangement of data
bits).
Most users will never have to deal
with many of these commands. The
modem's main functions are software

Apple's latest hardware and software offerings
are a smart choice if communications are
your interest
driven and thus don't require human in
tervention. A number of commands do
have interesting effects. however. For ex
ample. I have found a feature that is
quite useful. The Al command allows
you to retrieve a number you have just
dialed. If you receive a busy signal from
a host computer. you can hit an " h:·
which will issue the three plus charac
ters to the modem. and you will be dis
connected from the host in a second.
Hit the Al and you will be reinstated
using the previously dialed number.
Most terminal programs incorporate re
dial features. but sometimes it may be
quicker to hit the Al and be done.
Another interesting effect is the dis
continue feature. According to the
manual. three plus signs disconnect the
modem from an existing connection.
lrue. but if you are in the process of
originating a call. you can escape this
situation by pressing any key. This the
manual doesn't tell you.
The modem also provides you with a
helpful audible clue if you are not sure
of what data rate you are using: 1200
or 300 bps. You can adjust the speaker
volume with a screw located on the
underside of the modem. The speaker
can also be toggled on or off.
One slightly annoying feature is that
the modem's default state. the condition
it is in when switched on. is answer
mode. It will answer your phone while
powered up until you either shut it off
or change the answer mode with the ap
propriate command.

APPLETERM AND ACCESS II
The modem is supplied with Appleterm.
a bare-bones terminal program that
does not allow uploading or download

ing of data. Using Appleterm. however.
you can browse through information
services like The Source. Dow Jones
News/Retrieval. and CompuServe. (A
special subscription to The Source and
a ;ree CompuServe demonstration are
included in the price of the modem.) A
modem self-test routine is also included
in the Appleterm program. If you want
more features than these simple func
tions. you will soon outgrow this pro
gram.
The Appleterm program is aimed at
novice users. It is designed to let you
use the modem without benefit of be
ing able to save or send programs. What
this program will do is let your micro
computer act as a terminal using
another computer as a host.
The manuals supplied with the Apple
modem detail the uses of Appleterm
and exhaustively describe its features.
The manuals also provide a tutorial that
walks the novice through a communica
tion session.
Apple's Access II program ($7 5) is
Apple Computer's attempt at a defini
tive communications software package.
And it is just that. It allows for emula
tion of non-Apple terminals such as
VT5 2 and 500 DEC terminals and also
provides a number of ProDOS utilities.
In fact. the program is based on the Pro
DOS operating system.
The program provides a wide range

Photo 2: The modem's rear panel serves
as the mounting space for incoming and
outgoing modular telephone jacks. three
DIP (dual-inline pin) switches. power plug.
on/off switch. and DB9 female connector.
DIP switches control carrier-detect mode.
balance capacitor insertion. and respond
to data-terminal-read!! signal.

!continued)

Henr!J Brugsch. a graduate of 'IlA{ts Univer
sit!J. works as a piano tuner in the Boston
area. He is involved in developing terminal
software for the vision-impaired. He can be
reached at 32 Morgan Ave.. Medford. MA
02155.
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APPLE'S MODEM AND ACCESS II

AT A GLANCE
Name
Access II
Language
Pascal
Manufacturer
Apple Computer Inc.
20525 Mariani Ave.
Mail Stop 23AD
Cupertino, CA 95014
(408) 996-1010
Computer Needed
Apple lie; not II or II+ due to
incompatibility of keyboard configuration;
minimum one 64K-byte drive
Features
Auto-dial; auto-log on; Xmodem facility;
Appleworks compatibility; menu-driven;
based on ProDOS
Price

$75
Documentation
Product training disk, manual

of facilities and is menu-driven. From
the menu. you can configure terminal
parameters. such as data rate and data
format. and the type of emulation re
quired. You can also select whether you
want to send or receive a file and
whether or not you would like to enter
terminal mode. There are also eight
auto-dial numbers. which can be re
tained in memory. The program also re
members hardware and terminal pro
tocol configurations. You can save a
variety of configurations. The option to
create macro commands allows you to
select from the auto-dial format a
specific group of predesignated param
eters. These might include the data for
mat and data rate required by the host
and your password to a given service.
Also included with the program is a
tutorial disk providing a complete dem
onstration. This demo is so realistic. the
experience of signing onto a database.
collecting information. and signing off
can be had without ever picking up a
phone. From this tutorial. the beginner
gets the feel of dealing with a remote

Audience
Particularly helpful for modem novices
using an Apple Modem 300 or 1200

EO
E1
FO
F1
M1
MO
M2
P (telephone #)
SO = n

S2

=n

S7 = n
T (telephone #)
VO
V01

d

A

QO
01
A/

+++
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USING ACCESS II
Once you have mastered the tutorial
and feel it is time to try some on-line
communications. you may wish to tie
into your favorite bulletin board or
mainframe to download some informa
tion. When you boot the disk contain
ing the Access II program. be sure you
have a Super-Serial card and a modem
connected to slot 2. If you do not have
either of these. the disk will hang up.
Assuming that all of your hardware
configurations are set and you are in ter
minal mode. you will see a display that
informs you that you are tied into the
mainframe you have opted to receive.
If you want to receive a file. it is wise
to ensure that all prior conditions have
been met. That means that an initialized
ProDOS disk is available and that you
know its volume and filename. This is
crucial because the program must have
an open recording file in order to func-

Table I: A partial summary of Apple modem commands.
Command

AbO

computer. All of the sights and sounds
are there-even modem tones and the
sounds of Touch~rone dialing.

Action
Echo function turned off.
Echo function turned on.
Full-duplex operation selected.
Half-duplex operation selected.
Monitor speaker turned on during acquisition only.
Monitor speaker turned off.
Monitor speaker turned on for duration of connection.
Pulse-dial mode selected; specified number dialed.
Answer mode command where n is a number from 1 to
30, which is the length in time in seconds the phone is
allowed to ring. If SO= 0 is set, the phone will not be
answered.
Escape sequence or hang-up command; n = ASCII
value of escape character.
Connect abort command; n = 1-30 seconds.
Touch-Tone dial mode selected; specified number
dialed.
Response code displayed.
Response string displayed.
Dial command; all subsequent numbers dialed.
Answer-mode command; phone answered
automatically.
Modem command display toggled on.
Modem command display toggled off.
Repeats previous command.
Default escape sequence; hands up phone.

APPLE'S MODEM AND ACCESS II

tion properly. When you boot the pro
gram. assuming you have changed
nothing. you are in a position to record
a file called ..Termrec... This file is avail
able on the main program disk and is
opened upon initialization. Unfortunate
ly. there is not enough space on the Ac
cess II disk to accept a full load of data.
Time to go into your utilities section of
the program and create a new disk for
file storage.
After this is done. you can go back to
the program and reopen the recording
file. You must enter the appropriate sec
tion of the menu to do this. You will be
prompted by the program to enter the
new volume and filename. Now you are
ready to go.
This seems like a lot of work. and it
is. Once you master the intricacies of
ProDOS. though, you have available a
fast 1200-bps system. I was able to
download large amounts of data. and
disk access was quick and efficient. The
program holds about 3000 bytes of
data in the buffer and then dumps it to
disk. No matter how long the disk has
been filling. or how much data has been
entered. the disk access time is never
more than 2 or 3 seconds.
SOME SHORTCOMINGS
One of Access ll 's shortcomings is its
passive answer mode. The person call
ing in has no control over the machine.
and the program must rely on both par
ties in a terminal session to manage
complicated file handling. For example.
if you want to exchange a file under the
Xmodem protocol using Access II. both
parties must actively work at estab
lishing a communications link. Once
communications are established. both
parties must go back to their main
menus and opt for Xmodem transfer.
The one who is receiving must set up his
software first. The person who is origi
nating the program must leave the ter
minal mode to send a file. To do so he
has to perform a bit of mental telepathy
in order to determine when the receiv
ing end is ready to accept the first
stream of data. Because of the passive
nature of Access II. it is not possible for
one computer to gain control over the
other-thus. the communication gym
nastics.
While using the Access II program. I
attempted to download a file that was
150 sectors in length. As accuracy was

needed. I used the program's Xmodem
option to provide error checking. After
about a quarter of the file was down
loaded. everything stopped with no
reason given I then was forced to
reload the system. cancel the program.
reinitialize the old recording file. and
establish a new one. I tried several
times. without success. to get the entire
file down. The program died in the
same place every time. I was able to use
another version of Xmodem with an
other terminal program and receive the
entire file accurately. It might be that the
problem is linked to the mainframe from
which I was downloading. It is also
possible that an intermittent software
bug or incompatibility is to blame.
Another problem I encountered
relates to volume labels It seems that
if you neglect to initialize a disk with a
volume and filename under ProDOS.
you can't get back to the main menu
once you have opted to use Xmodem.
I am sure that this problem has to do
with the fact that Xmodem is a third
party program and that the facilities
can't be made accessible while in that
mode. The manual gives ample warning
about this difficulty. but not so the
tutorial disk. There isn't even a section
on the disk describing the Xmodem
protocol. This programming and docu
mentation oversight is unfortunate.
IN SPITE OF IT ALL
I have found using the Apple modem
and the Access II program both enjoy
able and frustrating. It's likely that some
of my frustration stems from a lack of
experience with ProDOS. This is a situa
tion that will be faced by many an Apple
user. however. In general. the modem
has functioned well during the time I
have been using it. My friends are even
getting used to the occasional high
pitched squeal they hear whenever they
call me on voice. Aside from odd and
sundry software incompatibilities. the
only complaint I have with this modem
is its power-supply lead configuration.
In spite of these niggling complaints.
I think Apple's new modem represents
a cost-effective way to get involved with
computer communications. And . when
coupled with the company's new Access
II software. this modem supplies a host
of features demanded by the most ex
perienced users of remote databases
and information services. •

AT A GLANCE
Name
Apple Modem 300
and Apple Modem 1200
Type
300-bps and 1200-bps modems
Manufacturer
Apple Computer Inc.
20525 Mariani Ave.
Mail Stop 23AD
Cupertino, CA 95014
(408) 996-1010
Features
Serial, binary, and asynchronous data
format; manual originate and answer.
automatic originate and answer, and auto
dial operating modes; half-duplex or full
duplex on two-wire switched telephone
channels; O to 45 dB dynamic range in full
duplex; bit error rate less than 1 in a million
bits on all lines meeting Bell Tariff 3002
(standard voice grade) channel
specifications, with no impulse noise or line
interruptions; 13.65 by 23.18 by 3.18 centi
meters
Power Supply
Three-pronged outlet-mounted power
modem capable of 8 volts AC rms and 500
mA maximum current
Price
$235 for 300 bps, $499 for 1200 bps
Audience
For modem users with multiple needs and
at least moderate experience
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ARTISTIC TOOLS

(continued from page A 16 J

direct method of obtaining color with
MousePaint. You select one of the col
ored patterns from the array at the bot
tom of the screen (including the four
Apple colors and a few lighter patterns).
and then one of the filled shapes
(square. circle or oval. rounded corner
rectangle. curved or straight polygon).
The inside of the shape will be filled
with the color or pattern. and the
border will be black in the line thickness
you choose from the assortment at the
left. If you choose the dotted border.
the shape will not have a black border.
Because of the peculiarities of Apple's
high-resolution color display, if you drag
a colored shape left or right one pixel.
you will change its color to the com
plementary one. Since the patterns are
constructed from an undocumented
data array. it might be possible to
change them. but MousePaint has no
pattern editor as MacPaint and the Gib
son sysem do.
The speed of most of MousePaint is
truly amazing. but filling shapes is
slower than in other graphics programs.
It also needs a separate paint-can icon.
Circles or ovals are drawn to fit inside
a rectangular box you outline by speci
fying opposite corners: I prefer the
method of specifying the center and
radius as in the Micro Illustrator pro
gram that comes with the Koala Pad or
Powerpad.
Polygons seem to have a limit of 63
sides and an arbitrary length. because
without warning they suddenly finish
drawing themselves. I'd like to see
MousePaint use some alert boxes in
cases such as this.
Fatbits. available from the Aids menu.
is really impressive. With it you can
zoom in on a 32- by 19-pixel black-and
white area of your picture: with the
mouse I felt much more secure in this
mode than with devices such as the
pen. I found one bug here. I was not
able to reach the far right column of the
page (about 7 pixels) from Fatbits. A
small area in the upper-left corner auto
matically shows what the whole screen
would look like if it were not enlarged.
Once. without realizing it. I left the grid
mode turned on. This lines up
everyth ing along straight lines.
Thereafter. nothing seemed to work
right in Fatbits. MousePaint needs some
way of checking. dimming. or flashing
A62

your current choice on its menus. just
as MacPaint or the pen programs do. so
you know which mode you're in.
LIGHT-PEN SOFTWARE
The Gibson light-pen software released
by Koala in early 1984 contains four
separate programs on two disks:
Pendesigner is almost identical to what
Gibson earlier called Multidraw 1.0. Pen
painter includes the Pentrak 3.0
subroutines and what were earlier
termed demonstration programs. plus
Penanimator. a simple animation editor.
and Penmusician. similar to Music Con
struction Set.
The Pendesigner program. albeit on
ly black and white. is the most power
ful and interesting of the Gibson pro
grams. Its advantages are two: deck fil
ing. with up to four cards to and from
which you can transfer parts of your pic
ture. and the ability to link your pictures
to the Penpainter programs on a
separate disk. These also allow you to
conveniently add uppercase text or fill
your artwork with color or patterns.
The Penpainter user interface has
been greatly improved by partially
emulating Apple's pull-down menus (I
would call them "pop-down" since you
don't have to hold a button down to use
them). By no means do they use the

windowing technology that MousePaint
exemplifies: you can't move them. size
them. or put them away. You must also
press a key to select your menu choice.
Gibson allows you to draw on the whole
screen: just wiggle the pen back and
forth to make the menu bar disappear
or reappear!
While the previous Gibson software
suffered from a lack of uniformity. the
present update with its regular com
mand system is much easier to use.
Most of the Pendesigner's filer. however.
retains the somewhat confusing "info
flow" diagramatic interface of the
original Gibson design. Icons are dif
ficult to recognize when there are so
many of them.
I found it somewhat harder to select
from the Gibson menus with the pen.
even when it was in perfect calibration.
I had to place the pen exactly in the
middle of the required area or else the
next selection was read. The system
makes you confirm or abort your
choice. Also. there are some madden
ing audio prompts.
Some of the icons in Pendesigner are
relatively clear. For example. the sketch.
line. and rectangle work much the same
as in MousePaint. There is no circle icon
in Pendesigner. although Penpainter has
one. plus 3-0 boxes. The grid mode ac-

Photo 5: Gibson's Penpainter program nas "pop-down" menus and icons. but you can't
move tne windows. To remove tnem you snake tne pen at tnem. Only one snows at a
time-to display tnem all nere I nad to repeatedly reset and capture tne Apple screen.
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tually puts dots every eight pixels on the
screen. so it is easier to use than
MousePaint's invisible grid. The track
ing crosshairs and cursor color options
are not necessary with the mouse but
are essential with many backgrounds
here. On the other hand. the white and
black dots in the upper right-hand cor
ner of the menu are really used as an
eraser. You paint over the black dots
with white to erase them. That is much
slower than with the big gum eraser in
MousePaint.
The zoom mode in Pendesigner
enlarges the high-resolution screen so
you can work on a 40- by 24-pixel area.
As in MousePaint. the dots appear on
ly in black and white. In Pendesigner
you can produce only monochrome pic
tures. but it is possible to transfer pic
tures from and to other Gibson pro
grams that use color. l found toggling
the dots on and off much slower than
the corresponding pencil in MousePaint Photo 6: You can add your own patterns to the pattern editor's· collection.
because it takes time to accurately
locate the cursor and press a key for ~----------------------------
each dot. In MousePaint and in Gibson's
earlier Easy Edit you could just hold
down the key or button. Moving the cur
sor is easier in Pendesigner because of
the "slewing" function. which moves the
whole screen as you move the pen and
hold down the space bar. paddle but
ton. or open-apple key. No other tools
work in Pendesigner's zoom mode.
unlike in MousePaint.
The deck function makes Pende
signer's minor hassles worthwhile. Koala
supplies sample decks of engineering
and architectural symbols and some
simple font styles. You can make up
your own "clip art." It works just like
MousePaint's editing function. but decks
of four cards can be saved and brought
in from files separate from the picture
you·re working on. It won't work unless
that part of the picture is smaller than
a card . Just be aware that decks are
saved in differently formatted files (a
distinct filename suffix would help) and
must be retrieved with that function in
the filer: otherwise. the program may
crash. One bonus with Pendesigner is
that you can stretch and shrink straight
lines with the editing frame.
Penpainter has a beautiful array of
patterns. and you can make your own
very easily with the supplied pattern
editor. Only black outlines can be filled.
(continued)
Circle 688 on inquir y card.
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but if you draw in colored lines you can
change them to black. This takes some
experimentation. If there is even the
smallest break in the outline. the filling
will leak all over the screen.
The patterns must be on the disk you
have Set from the menu: if the program
can't find the pattern file. it gives an
unclear error message and won't let you
proceed.
Freehand sketching. available from
the Penpainter's Pens menu. is notable
for its ease of use and a few sophisti
cated features. You can draw lines in any
of the six Apple colors. which is hardly
possible in MousePaint. These are
shown in a Colors palette. but even
more shades are reached through the
pattern-fill icon on the Pens menu. The
adjustable "inertia" feature. chosen
from the Tools menu. averages the dots
for you so you can make smoother
curves. Likewise. the simple mirroring
option is often useful. You can use this
program to trace through a transparen
cy held against the screen.
One avoidable problem with Pen
painter is that hitting Control-C during
the program causes it to end. You must
keep the Ile Caps Lock key down. Text
is only uppercase and not proportional
ly spaced. but you can make up your
own character sets (no instructions are
given. however).
ADVANCED PROGRAMMING
MousePaint and the Gibson demonstra
tion programs are fun and easy to learn.
but the real value of the mouse and the
pen may lie in how easily they can be
accessed from your own programs
I expect Apple to release a new char
acter generator ROM for the lie. a 6502
graphics kernel toolkit (much like Macin
tosh's OuickDraw). and drivers for Pascal
and Apple Ill.
It is simple to put the mouse in BASIC
mode: just PRINT CHR$(4) "PR#4"
(assuming it is in slot 4) and PRINT
CHR${1). which zeros the mouse posi
tion. To output to the screen at the
same time. you need to add a PRINT
CHR$(4)"PR#O". You can easily INPUT
mouse data and draw to the screen.
Sample programs in the appendix are
helpful. but you'll have to move the
mouse slightly. just as you run
MOUSE.MOVE. or else it will never
seem to do anything.
Following a discussion in Appendix B
AM
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Photo 7: Pendesigner menu at upper left has many icons. Bottom shows some cards
supplied wit Ii system: you can add more. Space bar toggles fu/1-screen display.
of the mouse firmware is a machine
language program illustrating some of
the routines presented. The program is
a bit strange because it uses self
modifying code and does not use inter
rupts. Firmware routines include Set
mouse, Readmouse (passive mode not
using interrupts). Servemouse (for inter
rupt handling). Clearmouse (zeros posi
tion). Posmouse (sets position to
specific values). Clampmouse (limits
boundaries of mouse). Homemouse.
and lnitmouse.
The Pendesigner 3.0 routines on the
Gibson disk are actually machine-lan
guage subroutines experienced pro
grammers can call from Applesoft
BASIC programs with the unique
ampersand hook at $3F5. The manual
does not explain in any detail how to
do this programming (you can type
some in directly from the keyboard. too)
but does list the routines and what they
do. The programs are rather extensive:
you can fully control the pen from soft
ware. You can specify any of Apple's
screen pages to work on. and many of
the commands will be familiar from
Applesoft's graphics commands. The
rough-terrain tracking and glitch-filter
routines are especially sophisticated.
DOCUMENTATION
Here and there. the AppleMouse II
users manual shows evidence of haste
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in completing the text. On the whole.
however. it measures up to Apple's new
and excellent documentation standards.
Its photographs are good. its
typography clear. and its approach
level-headed and nontechnical. I have
already pointed out some errors. and
a sheet of corrections and additions ac
companies the manual.
Koala's manual is directed to the
beginner and is short. Koala has deleted
some of the wordiness of Gibson's first
manual. You may not find enough detail
to let you write your own programs. but
you can list the Gibson programs. which
may give you some suggestions.
Neither manual has an index. and
both could profit from more examples.
CONCLUSION
I made far fewer errors with the mouse
than with the pen. and MousePaint ap
pears to be easier to learn to use.
MousePaint requires less interaction
with the keyboard and less movement
from one screen to another. The Gibson
system has some very nice tools not yet
available with the mouse and much bet
ter color. But mouse buyers can expect
more software support in the future.
Though they have little place so far in
business. both the mouse and the pen
serve as examples of the new user in
terfaces that will be bringing microcom
puters to more people. •

UY THE SIDER:
10 MEGABITES OF
FIRST CLASS
M4SS STORAGE
ATA BULK
RATE PRICE.

TM

You need more
storage for your
Apple//+ or Ile
than your trusty
little floppy disk
drive can deliver.
And you're thinking about going down to your
local computer store to check out your next
logical storage step: Ahard disk file. Sure, you'll
have to face several hard facts. One, you know
it's going to cost you an arm and a leg,
particularly from your computer dealer. And
two, you heard that the state-of-the
Winchester-art is less than it's cracked up to be.
But you and your Apple are caught between
a rock and the hard facts . If you're going
to compute, you've got to store, and what
alternative is there to ye old computer store?
First Class Peripherals. And what an alternative
we offer! Our message is a simple one: We
have the.finest, easiest-to-install JO-megabyte
Winchester hard disk subsystem in the industry
today, bar none. And we have it, direct through
the mall to you, for the best price. Period.

The Sider: Absolutely First Class,
Inside And Out.
True to our name, we simply wouldn't offer a
product that wasn't first class, inside and out.
And The Sider is evidence. Outside, that fact is
obvious.just take a long, lean look at it. While
Apple may have written the book on micro-

computing, First Class Peripherals has clearly
written the bookend. The Sider's compact,
smart-looking cabinetry is a true complement
to the computer alongside which it works, and
an unobtrusive, space-saving partner as well.
Inside, that quality look is matched by the high
est quality components, from the half-height
IO-megabyte Winchester, to the best-selling
intelligent controller in the business, right
down to the power supply. The most compre
hensive component-to-component testing
ensures first class reliability, day-in and day
out. And advanced internal design h~ allowed
us to build these components into this modestly
sized casing in such a way that we've even
eliminated the need for a cooling fan.

From Hotline To Swapline, AFirst Class
Commitment To Support.
Our name is our commitment. First Class.
That's why we offer a full one-year warranty
on The Sider. No hassle. No nonsense. Full
documentation, of course, accompanies the
subsystem. Atoll-free hotline is in place to
answer any technical or service question you
may have concerning The Sider's operation. But
if there's any problem whatsoever that relates
to the manufactured quality of the product, just
return it for immediate replacement.

Here's AFirst Class Idea: Order Now.
1-800-538-1307
We expect The Sider to sell like crazy. Because
the product is right for today's Apple II+
and fie owners. And the price is, well, the price
speaks for itself. You won't find an offer like
this one anywhere in the industry for a long
time to come.
So, act now.Complete the order form attached
to this advertisement or call our toll free number.
Harness the power of your Apple to the price/
performance of The Sider. What a team!

PuroNYOUR
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The quality of a product is often made or lost in
the fine print, the nitty-gritty engineering
details.That's why we're proud to say that the
technical-at-heart can indeed take heart at
how we put together The Sider.
Take a look at these specifications.
Operating Systems Supported
•Apple DOS 3.3; ProDOS'" 1.0;
Microsoft CPIM® 2.23;
PCPr CP/M 1.0, 1.5, 2.0; Apple Pascal 1.1, 1.2
Specifications
• Formatted Capacity: 10 MB
• Sectors/Track: 32
•Bytes/Sector: 256
AC Power Requirements
•Source: 100-126 VAC, 220-240 VAC
•Line Frequency: 50/60 Hz ( ± 2%)
• Power Consumption: 40 W
Environmental Range
•Temperature-Operating: IO"C to 40"C;
Non-Operating: -40"C to 60"C
• Relative Humidity: 20% to 80% (without
condensation)

Applt;> and Prol>OS are trademarks of A.pple Computer. Inc
CPI~\ is a registered trademark of Uigi1al Re:>earch. Inc.
PCPI is ;1 1rademark of Personal Computer Produc1s. Inc.
The Sider ~ a trademark of Finl Class Peripherals.

•Altitude-Operating: -300 ft. to 10,000 ft.
(-91 m to 3,048 m); Non-Operating:
-300 ft. to 30,000 ft. (-91 rri to 9144 m)
•Shock-Operating: 5g; Non-Operating:40 g
•Vibration-Operating: 2 g; Non-Operating: 3 g
Physical Dimensions
•Height: 7. 5 in.
•Width: 3.375 in.
•Depth: 16.0 in.
•Net Weight: 11 lbs.
Feature/Benefit Brief
• Automatic data error detection and correction
for high data integrity and faster system
throughput.
•Internal diagnostics for increased subsystem
reliability.
• Field-proven Winchester disk technology for
better data integrity.
•Small footprint for increased workspace
dynamics.
• Regulatory agency approval, meeting FCC
Class Brequirements.
•Menu-driven installation for increased user
friendliness.
• Backup and restore utility for most operating
systems, by volume, by operating system,
by file, and by use of wild card backup.
• Flexible partitioning for optimizing operating
system file sizes.
•Built-in modular drive expansion capability.
•Direct boot from hard disk, eliminating floppy
drive booting.

~ FIRST

. . . -CLASS
First Class Peripherals
P.O. Box 6187
Lehigh Valley, PA 18001
1-800- 538-1307
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Apple fl+ or lfe
than your trusty
little floppy disk
drive can deliver.
And you're thinking about going down to your
local computer store to check out your next
logical storage step: Ahard disk file. Sure, you'll
have to face several hard facts. One, you know
it's going to cost you an arm and a leg,
particularly from your computer dealer. And
two, you heard that the state-of-the
Winchester-art is less than it's cracked up to be.
But you and your Apple are caught between
a rock and the hard facts. If you're going
to compute, you've got to store, and what
alternative is there to ye old computer store?
First Class Peripherals. And what an alternative
we offer! Our message is a simple one: We
have the finest, easiest-to-install JO-megabyte
Winchester hard disk subsystem in the indust1y
today, bar none. And we have zt, direct through
the mail to you, for the best price. Period.

The Sider:Absolutely First Class,
Inside And Out.
True to our name, we simply wouldn't offer a
product that wasn't first class, inside and out.
And The Sider is evidence.Outside, that fact is
obvious. Just take a long, lean look at it. While
Apple may have written the book on micro-

computing, First Class Peripherals has clearly
written the bookend. The Sider's compact,
smart-looking cabinetry is a true complement
to the computer alongside which it works, and
an unobtrusive, space-saving partner as well.
Inside, that quality look is matched by the high
est quality components, from the half-height
IO-megabyte Winchester, to the best-selling
intelligent controller in the business, right
down to the power supply. The most compre
hensive component-to-component testing
ensures first class reliability, day-in and <lay
out. And advanced internal design hll;S allowed
us to build these components into this modestly
sized casing in such a way that we've even
eliminated the need for a cooling fan .

From Hotline To Swapline, AFirst Class
Commitment To Support.
Our name is our commitment. First Class.
That's why we offer a full one-year warranty
on The Sider. No hassle. No nonsense. Full
documentation, of course, accompanies the
subsystem. Atoll-free hotline is in place to
answer any technical or service question you
may have concerning The Sider's operation. But
if there's any problem whatsoever that relates
to the manufactured quality of the product, just
return it for immediate replacement.

Here's AFirst Class Idea: Order Now.
1-800-538-1307
We expect The Sider to sell like crazy. Because
the product is right for today's Apple II+
and /le owners. And the price is, well, the price
speaks for itself. You won't find an offer like
this one anywhere in the industry for a long
time to come.
So, act now. Complete the order form attached
to this advertisement or call our toll free number.
Harness the power of your Apple to the price/
performance of The Sider. What a team!
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The quality of a product is often made or lost in
the fine print, the nitty-gritty engineering
details.That's why we're proud to say that the
technical-at-heart can indeed take heart at
how we put together The Sider.
Take a look at these specifications.
Operating Systems Supported
•Apple DOS 3.3; ProDOS" 1.0;
Microsoft CPIM® 2.23;
PCP!" CP/M 1.0, 1.5, 2.0; Apple Pascal 1.1 , 1.2
Specifications
• Formatted Capacity: 10 MB
• Sectors/Track: 32
• Bytes/Sector: 256
AC Power Requirements
•Source: 100-126 VAC, 220-240 VAC
•Line Frequency: 50/60 Hz ( ± 2%)
•Power Consumption: 40 W
Environmental Range
•Temperature-Operating: IO"C to 40"C;
Non-Operating: -40"Cto 60"C
•Relative Humidity: 20% to 80% (without
condensation)

•Altitude-Operating: -300 ft. to 10,000 ft.
(-91 m to 3,048 m); Non-Operating:
-300 ft. to 30,000 ft. (-91 rri to 9144 m)
•Shock-Operating: 5g; Non-Operating:40 g
• Vibration-Operating: 2 g; Non-Operating: 3 g
Physical Dimensions
•Height: 7. 5 in.
•Width: 3.375 in.
•Depth: 16.0 in.
• Net Weight: 11 lbs.
Feature/Benefit Brief
• Automatic data error detection and correction
for high data integrity and faster system
throughput.
• Internal diagnostics for increased subsystem
reliability.
•Field-proven Winchester disk technology for
better data integrity.
• Small footprint for increased workspace
dynamics.
•Regulatory agency approval, meeting FCC
Class Brequirements.
• Menu-driven installation for increased user
friendliness.
•Backup and restore utility for most operating
systems, by volume, by operating system,
by file, and by use of wild card backup.
•Flexible partitioning for optimizing operating
system file sizes.
• Built-in modular drive expansion capability.
•Direct boot from hard disk, eliminating floppy
drive booting.

~ FIRST
~ CLASS
First Class Peripherals
P.O. Box 6187

1\p ple :m<l l'roDOS ;i re trademarks of Apple Computer. Inc.
CP/~I isa regis1ered 1rademark of Digital Research. Inc.
!'CPI is a 1rademark of Personal Compu1er Products. Jnc.
The Sider is a tr:u.iemark of First Class Peripherals.

Lehigh Valley, PA 18001
1-800-538-1307
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Microsoft®Premium SoftCard™Ile
is the high-performance CP!M®
board that really juices the Apple®Ile.

Hard facts on SoftCard.
It has a high speed (6MHz) Z-SO
that runs CP/M up to three times
faster than lesser boards. Plus 64K
memory and SO-column display that
fits the Ile auxiliary slot and acts like
Apple's own Extended SO-column
Card. So it works with CP/M, Apple
DOS and ProDOS programs, too.
Microsoft BASIC is built-in, so it's
compatible with more Apple CP/M
software than any other board on
the market: Thousands of the juiciest
business programs including
dBase WordStar®and sophis
ticated Microsoft languages like

re

FORTRAN-SO, COBOL and BASIC
Compiler.
It also has a new low price.
Juicing up the performance of
computers is nothing new for us.
We invented the SoftCard and make
versions for the entire Apple family.
We wrote Applesoft for the Apple II.

MICROSOFt In fact, ~ur

BASIC lS the
language spoken by nine out of ten
microcomputers worldwide.
Get the Apple juicer from
Wtshington. Call S00-426-9400
(in Wtshington State call 206-S2S
SOSS) for the name of your nearest
Microsoft dealer.
The High Performance Software

SoftCard is a tradema rk and Microsoft is a registered tradema rk of Microsoft Corporation.
Apple 1s a registered trademark of Apple Computer. Inc. IBM is a registered trademark of International
Business Machines Corporation. dBASE II is a registered trademark of Ashton-Tate. W:irdStar is a
registered trademark of MicroPro. CP/Mis a registered tradema rk of Digital Research, Inc.

THE

Part I: Early History

APPLE
RY
CONDUCTED BY GREGG WILLIAMS AND

Ros MOORE

An interview with Steve Wozniak
Steve Worniak is the designer of the original Apple computer and one
of the cofounders of Apple Computer Inc. Here Steve speaks at length
on a varietlj of topics that range fram the hobb1J activities that led to
his design of the Apple I to current issues at Apple Computer. His frank
comments and criticisms provide a glimpse into the workings of Apple
Computer from a true insider's point of view. This is the first part of a
two-part article

BYTE: Weve heard that

designed the Apple I while IJOU were work
IJOU tell us what you were doing
before that: what lead up to the creation of the Apple J?
IJOU

ing at Hewlett-Packard in 197 5. Can

Wozniak: I have been interested in electronics and computers
all my life. In my high school days. I studied TV circuits and
I designed about 50 computers on paper. but I couldn't af
ford the parts to build them. In 1970. most people couldn't
afford a monitor. so I designed video outputs that plugged
into an oscilloscope and had the oscilloscope draw letters
on the screen.
I had also been studying software. I wanted to know how
to write compilers for languages like FORTRAN or BASIC. so
I studied and kept notebooks. It was all self-taught and on
paper. but I never got a chance to try it out.
I took three years of college toward a computer science
degree back when only a few colleges were starting to offer
it as an undergraduate curriculum. My third year had been
at The University of California at Berkeley.
I originally planned to take a year off from Berkeley after
my third year to earn enough money as a technician for my
final year of college. But my career kept advancing. I was hired
by Hewlett-Packard. made an engineer there. and I started
developing better design expertise. I got into chip layout and

things like that. and basically my career kept moving. my in
terests in life were changing. and it was too far to commute
to Berkeley. I tried San Jose State but I didn 't have the time
available and it wasn't compatible with my first three years
of college. It would have taken four more years to get my
degree. So I never got a degree.
I was still an electronic hobbyist. I lost interest in minicom
puters during the next three years. because I was doing cal
culator chips at HP and projects on the side at night.
I saw a Pong game in a bowling alley So I went and de
signed my own. I designed the Breakout video game for Atari.
I was just constantly involved in electronics as a hobby. At
Hewlett-Packard we were pretty much just designing inte
grated circuits.
Around that time the Home brew Computer Club got started
and I happened to get directed to the first meeting by acci
dent. I started discovering a bunch of high school kids who
knew all about microprocessors and assembly language. and
it was the stuff I had done up until three years before in my
life. My whole life had been in minicomputers. All of a sud
den. I started realizing microcomputers are the same as mini
computers. and I understood them.
BYTE: You mentioned that

IJOU

designed the Breakout game for Atari.

How did that happen?
Wozniak: Steve Jobs was working for Atari at the time. Nolan
Bushnell was really annoyed because all their new games
(continued)

Gregg Williams is a senior technical editor at BYTE. Rob Moore is a
hardware designer and a frequent contributor to BYTE. ThelJ can be
reached at POB 372. Hancock. NH 03449.
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didn't want to pay to use
somebody else's computer, so I
decided to design my own:
'I

were coming out at 150-170 chips. He wanted low chip
counts to reduce costs. and he had seen a version of Pong
that I had done. that only used about 30 chips. He appre
ciated that So he said if we could design a hardware Breakout
in under 50 chips. we'd get 700 bucks; and if it was under
40 chips. we'd get $1000.
Atari didn't put us on a time schedule; Steve did. I had to
do it in four days because Steve had to catch an airplane
to Oregon. I was the designer-the engineer-and Steve was
a breadboarder and test technician.
We gave them a working breadboard for it. My first design
was 42 chips. By the time we got it working it was 44. but
we were so tired we couldn't cut it down. So we 'only got 700
bucks for it.

THE APPLE I
BYTE: How did you get to the point of designing the Apple I?
Wozniak: I had worked my way up through software using
a terminal on a local time-sharing system. Sometimes I'd call
it from work. but I wanted to do it at home. I eventually de
signed and built a TV terminal and a modem so I could call
this computer and play games. I was a true hacker. I started
getting on ARPA-net and accessing computers all around the
country. BYTE was the first magazine to get started. and I
bought issue #I at the newsstand.
I didn 't want to pay to use somebody else's computer. so
I decided to design my own. I wanted to have it all in one
place. and I already had a terminal. so I was part-way there.
I sat down and wrote the BASIC first. and that took a lot
more time than the computer design. Once it was written.
I had to build the computer. I had designed a simple
6800-based computer. but the actual choice of processors
was dictated by what I could afford. At the time. most micro
processors cost hundreds of dollars. but you could buy a
6501 over the counter for $20. and a 6502 was $25. So I
bought a 6502 . built the computer. and soldered one of my
small TV terminals right onto the same board. It was a small
computer with a small terminal. but it had good capabilities.
In our lab at Hewlett-Packard we had a desktop computer
called the 9830 that ran BASIC. It was designed for the scien
tific community and cost $10.000 so it wasn't a personal com
puter. but you could run BASIC as soon as you sat down.
That was my goal with the Apple I-you could sit down. turn
it on. and start typing.
That was the main thing about the Apple I. Its characteristics
were largely centered on its video terminal capability. In those
days. the most common input/output mechanism was the
ASR-3 3 teletype. It had been a standard for I 0 years. and
the minicomputer companies had only recently started using
video terminals. So I had lots of experience using teletypes.
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and now I could do it in video with my terminal.
In 197 5 video terminals were designed with shift registers
because there were no cheap RAMs. You'd set up a bunch
of shift registers and keep shifting them around to send text
to the TV screen. So the Apple I was slow. It could type out
60 characters a second-one character per scan of the TV
screen. My motivation was totally to save chips. not to add
features.
BYTE: Was the Apple I really a full-blown computer?
Wozniak: Yes. but its features were a little bit different than
the Apple !l's and other personal computers that followed.
It was slow. and it was text only. but it was a lot faster than
the teletypes we were used to. They could only type IO char
acters per second. TV terminals were just starting to get
popular in those days.
BYTE: Weren't they still fairly expensive?
Wozniak: Yes. but I had to be cheap because I didn't have
any money. I used the oldest. cheapest surplus parts I could
find. Don Lancaster had written an article called "TVTI " for
Radio-Electronics. and it was the big hobbyist article of the day.
He had a humongous design that used tons and tons of parts
and gates. but it was a poor design. I was into tight. clever
designs to cut chips down. so I was flexible about the video
timing. I knew from my high school days that TVs are de
signed with a lot of slop. Even if my timing was a little bit
off. it would still work with most TVs and monitors.
BYTE: So you didn't worry too much about precise timing?
Wozniak: No. I was in a very hobbyist realm. I wasn't design
ing a product. just something that would work at home on
my own TV. The computer itself used a 6 502 processor inter
faced to the terminal through a parallel interface chip called
a PIA It could also read a keyboard. so I bought a surplus
keyboard that was advertised in an electronics magazine for
$60. It emulated an ASR-33 teletype and did everything I
wanted it to do. so I interfaced it.
Memory was my main problem. The only surplus RAMs
available at the time were 2102s- l K static RAMs. I had the
computer designed and the BASIC written. so I borrowed a
4K 2102 static RAM board from a friend so I could test it
out. I got my BASIC going with that. but I wanted to use
dynamic memories because you could cut the chip count
way down.
Steve got intrigued with all these ideas and one day he
asked me. "Why don't you use these new 16-pin dynamic
RAMs?" I had looked at them in my work at Hewlett-Packard.
but they were new and I couldn't afford any parts that didn't
come my way almost free. I'm a little bit shy. and I didn't know
any of the reps. but Steve just called them up and talked them
into giving us samples. I jumped on it. I thought it was a great
part because you could replace 3 2 chips on a board with
just eight. It was a little more difficult to use because you
had to multiplex the row and column addresses and that cost
me one or two chips. But I was very happy because it was
TTL !transistor-transistor logicl compatible and l could save
a lot of board space because the parts were so much smaller.
My whole goal was to make it as small as I could. I now had
a little computer on one board about six by eight inches that
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Computer actualllJ come from?

'Showing off Breakout on the
Apple I I at the Home brew
Computer Club was the most
satisfying day of my life:

Wozniak: It came out of Steve Jobs's head. and he's a sort
of private person. so I can't say what led up to it. He came
up with an inspiration. He was working from time to time in ·
the orchards up in Oregon. I thought that it might be because
there were apples in the orchard or maybe just its fructarian
nature. Maybe the word just happened to occur to him. In
any case. we both tried to come up with better names. but
neither one of us could think of anything better after Apple
was mentioned.
BYTE: Hewlett-Packard didn't want the rights to the Apple I. You designed

I could take down to the club and show off. It was only 30
or 40 chips and it could run BASIC. People would look at
it. It was unexpected.
BYTE: So how did Apple Computer actualllJ get started?
Wozniak: Steve and I had both been going down to the
IHomebrew Computer! club and giving out schematics for
the computer and the terminal. even going over to people's
houses and helping them build and test the computers out.
Steve said. "Look. people are interested in what you've got.
Why don't we make a PC board. have it silkscreened so they
know what parts to plug in. and sell it at the club?"
We had about 500 members in the club. and I thought that
maybe 50 people would buy it. It would cost us about $1000
to have the board laid out. and each board would cost us
about $20. So if we sold them for $40 and 50 people bought
them. we'd get our $1000 back. It seemed pretty doubtful.
But Steve said. "Well. yes. but at least for once in our lives
we'll have a company:· So Steve sold his van and I sold my
HP calculator to raise the money to make the PC boards.
Right away Steve got a big order from a local computer
store to supply completely built computers. They ordered
something like 100 units at $500 each. to retail at $666. It
was unbelievable-a $50.000 order. We were in business.
All of a sudden we needed about $20.000 to buy parts.
Steve went down to the local parts suppliers and we filled
out financial forms. They looked at our purchase order. made
phone calls. and really looked into our customer's credit. In
the end. they gave us the parts with 30 days' credit. We had
everything set up to build the computers and deliver them
in IO days. and it worked out great. We delivered the com
puters. paid off the parts suppliers. and only had to borrow
$5000 from a friend. Alan Baum. and his father.
BYTE: How manlJ Apple Is did !JOU actualllJ sell?
Wozniak: We manufactured 200 of them and sold all but 2 5
over a period of nine or ten months.
BYTE: When was that?
Wozniak: In 1976. It was first demonstrated running BASIC
in late 19 75. and Steve suggested forming a company in late
1976. We formed an official partnership in March. We had
a third partner at the time who had IO percent. but he sold
out for $800 because he thought we weren't going to go any
where except into debt. and he was the only partner with
money.
BYTE: Just to put four or five stories to rest. where did the name Apple

it while !JOU were working there. Did !JOU offer it to them?
Wozniak: Yes. There were a few of us in the lab at HP who
were interested in microcomputers. We had proposed it to
the lab manager. We sat down and had a meeting. and
worked out on paper how we could have a little $800 machine
that could run BASIC and connect to a home TV. Now this
guy had been the project manager of HP's 9830 desktop
BASIC machine. and he had been through a lot of these
issues. He knew why this couldn't be an HP product. and he
was right. Hewlett-Packard just couldn't do a hobby product
they just couldn't get into an evolving market when it was
too young and unforeseen. So he turned it down and I got
a legal release. A funny thing happened. After we started ship
ping Apple Is. our calculator division at HP started a little
8-bit processor project called Capricorn. I had already done
most of the stuff they were doing. but they wouldn't let me
work on that project.
BYTE: Can !JOU summarize the characteristics of the Apple I?
Wozniak: It used the 6 502 and included 8K of RAM by the
time we put it out as a product. You could load BASIC into
4K of memory and you had 4K left over for your own BASIC
programs. We supplied the boards completely put together
and it had a video connector. but you still had to connect
a video monitor on your own. You also had to get a keyboard
and wire it into a I 6-pin DIP connector. We built a power
supply onto the board. but you had to connect two trans
formers for 5 volts and 12 volts. It had no speaker. no graphics
or color. It could just display text at 60 characters per second.
BYTE: The displalJ wasn't memor!J·mapped?
Wozniak: No. it was just a computer with a built-in video ter
minal. You could hand-wire certain addresses to read the key
board. write to the video terminal. and select addresses for
4K memory bank I and bank 2. It had one external card con
nector. and we quickly filled that with a cassette interface
card. It also had a side connector where we could theoretical
ly add something later to expand it. The idea was just very
small and simple. and it was all on one board.
BYTE: Was there a monitor in ROM?
Wozniak: Not really. In those days PROMS were very expen
sive. so I just used two small 256 by 4 PROMs to give me
256 bytes of ROM. I wrote a little program that would let
you type in hexadecimal codes. examine a range of memory.
or run a program at a particular address. Those three func
tions fit in 2 56 bytes.
(continued)
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THE APPLE II
BYTE: How did you make the transition fram the Apple I to the Apple II?
Wozniak: We were selling Apple Is and we were just having
fun and getting known. It was the most incredible thing we
had ever done in our lives. I was still working at Hewlett
Packard and just moonlighting at Apple to test out boards.
write more programs. and design a cassette interface so you
could load BASIC in just a few minutes. IBefore the cassette inter
face. you had to type in the entire 4K BASIC interpreter by hand. in
hexadecimal. ... R.M.I I had taken the machine down to the
Homebrew Computer Club for its official introduction and
pointed out its features. I got asked a lot of questions-people
wanted to know if it could do other things.
At the time. Cromemco had just come out with a board
called the Color Dazzler that did color graphics on S-IOO sys
tems. We had also had a demo. at the club. of a minicom
puter running a display of a clock on the screen in color. Dur
ing one of my times at Atari with Steve. I had designed a
little seven-chip circuit to do color on a TV screen and it
worked. So I started working on things that I wanted to add
to the Apple I. I was thinking about clever color circuits and
how to cut the chips down.
Remember. I had a computer with its own memory and a
terminal with the display memory in shift registers. So I
started thinking how I could combine parts into one-to
somehow get them both to use the same memory. I finally
worked out a design where a small part of the main memory
was used as the terminal's video memory.
Eventually I got the whole machine done. It did everything
that the Apple I did. except the display was in main memory
so you could change any location on the screen instantly.
I had built-in color. and EAROMs !electrically alterable read
only memories! were getting more common. so it had soft
ware built in to make it operate like a terminal. So it had color.
it was very fast. and it was still cheap. In the end it was about
half as many chips as the Apple I and it was many times
better.

BYTE: Was the designed-in color low resolution or high resolution?
Wozniak: At first it was low-resolution color. Basically it could
output characters in two different ways. either as text or as
colors. I actually had to modify our horizontal video rates
to be a little different from the NTSC INational 1elevision Stan
dards Committee! standards. because NTSC was not designed
for digital video.
Once the computer was done. I started writing routines for
the ROMs. I wrote terminal software so the characters would
display in rows. from left to right and move down to the next
line for a carriage return. I expanded my monitor routines
to do more than just load hex. display memory. and run pro
grams. I added the cassette routines because I knew they
were going to be important. Eventually I started adding fancy
features like a disassembler and the ability to split the screen
into different windows. I would just go down to the club every
two weeks and show off the latest routines I had done.
because it was impressive. It wound up being a 2K monitor
with graphics routines and everything included.
All my thinking from the Apple I days was carried over into
the Apple II. Most people could not afford a color monitor.
so it had to work with a home TV. A home TV could only
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display 40 characters across the screen. and I had to do what
a TV could display. It was interesting because the technology
defined the product rather than the market defining the
product.
BYTE: What caused the odd mapping of the graphics addresses?
Wozniak: I had horizontal and vertical counters in the video
circuits. and I had to map them into the display memory ad
dresses. If you think about it. it's simple to have a perfectly
linear address space. You take the vertical count times 40
and add it to the horizontal count. But it took three 7483
adder chips to do that. and I was looking for ways to save
chips in the design. I figured out a couple of tricks that let
me do it with just one adder. so I was able to save two chips:
that helped others at the Homebrew Computer Club.
Also. I assumed that the user would just send characters
to the screen through the terminal routines in the monitor.
He would never see the odd addressing I just wanted to play
games and run BASIC I didn't perceive that anyone would
want to address the screen directly. Fortunately. only the ver
tical addresses were out of order. and there are a lot of easy
ways to handle that so it doesn't slow things down.
BYTE: How did you come up with the scheme where each byte only dis
plays 7 bits. and when did the high-resolution graphics arrive?
Wozniak: I had used the cheapest parts available. and a 5
by 7 character generator was the only cheap one in I975.
So my characters were five dots across and they fit into a
7 by 8 matrix. From my experiments with color and my ex
perience with TVs. I knew how much time was available to
display data during a TV scan. I also knew that my master
clock had to be a multiple of the color-burst frequency. so
I used I4JI8I8 MHz. four times the U.S. color subcarrier. So
with that clock. I just counted how many dots per character
would get 40 characters on the screen. I could have used
eight dots per character and displayed 32 characters per line.
but if I tried to display 40 characters of eight dots each it
would have been too wide to fit on the TV screen.
One day I mentioned to Steve that I had noticed something
interesting in the video addressing. I could make a little
change by adding two chips. and then I could just shift each
byte out onto the screen and we'd have hi-res graphics. I
wasn't sure that it was worth the two chips because I was
very chip-conscious. But Steve was pushing for all the features
we could get. so eventually we put it in. At the time we had
no idea that people were going to be able to write games
with animation and little characters bouncing all around the
screen. It was a neat feature. so we put it in there. Well. now
I had a computer that had color in roughly the size of the
bricks in the Breakout game I had designed for Atari. I had
written a bunch of assembly-language routines to draw spirals
and zig-zags of color. and I would take it into Hewlett-Packard
to show the engineers. Sometimes they would sit down and
say. "This is the most incredible product I've ever seen in
my life:· Many people were saying that when they saw the
colors. but it was not in BASIC yet.
I wanted to write Breakout. I knew I could do it in assembly
language. but I hadn't put any graphics commands in the
BASIC yet. I knew how to add commands. since I had writ
ten the BASIC. so I put in a command to plot simple color
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squares and so on go t to a point where I could draw a brick
wall . Then I did a ball and wrote some routines to make it
bounce around. Now I needed a game paddle.
I wasn't sure how to sense the value of a paddle. I didn't
want to put in 20 chips or anything expensive. So I found
some little timer chips-NESS S timers. They were ver y cheap.
but they could sense the value of a pot Jpotentiometerl by
controlling their timeouts. There was also a larger one that
was four SSS timers on one chip. So it was trivial. With a few
resistors and capacitors I could read four paddles. As I got
further into the game I needed sound. so I put a speaker
in also.
Basically. all the game features were put in just so I could
show off the game I was familiar with-Breakout-at the
Homebrew Computer Club. It was the most satisfying day
of my life when I went down there. I got a couple of high
school kids to help me set it up. and I demonstrated Break
out-totally written in BASIC. It seemed like a huge step to
me. After designing hardware arcade games. I knew that be
ing able to program them in BASIC was going to change the
world All of that stuff is the essence of the Apple II .
BYTE: Weve fieard tfiat someone else fielped you witfi tfie design of tfie
1/0 slots on tfie Apple II. Is tfiat true?
Wozniak: Yes. Many of the computers of the day had 1/0 card
connectors. but they all required a bunch of address-decod
ing circuitry on each card. It was costly and required extra
chips. I was into low-chip-count designs. and I wanted to have
eight slots. So I was thinking of dividing part of the address
space up between the eight slots and just using one decoder
on my board to decode the eight different addresses. In that
way. each I/O board didn't need three chips' worth of
decoders on it.
Alan Baum helped a lot. I already had some address de
coders on the board that decoded every 16th and every
2S6th 1/0 address. Alan realized very clearly that each card
could have its own little 2 S6-byte PROM on it and how they
could all share a bank-switched 2 K space. So I could just send
two decoding signals to each card. Each board had 16 ad
dresses for its 1/0 and 2 S6 bytes of space for its PROM. Alan
was the most constructive person in terms of realizing very
clearly just how well the hardware-software interaction would
work.
I saw one of Steve Ciarcia's articles in a recent issue of BYTE.
He implemented a new voice chip design on an Apple II. and
he said it was "because you don't have to decode it on the
board:· That was exactly the purpose behind the 1/0 decoding
Alan and I designed. Oddly enough. he and his father were
the ones who lent us the $ SOOO we needed in the Apple I
days.
BYTE: How did you raise tfie money to build tfie Apple II?
Wozniak: By the time we did the Apple II. we had to build
1000 boards that cost $2 SO each. We needed $2 S0.000 and
we had nothing. Mike Markkula helped us write a business
plan. and then he started perceiving that maybe this home
computer market was really going to happen. He thought that
home computers would hook up to your oven and refrigera
tor. Obviously this didn't happen. but he decided to join us
as a third partner. •
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IS FOR CRUNCH
CONDUCTED BY GREGG WILLIAMS

!Editor's note: On Marcli 16 and May 2. 1984. I interviewed Peter Ouinn-first about
tlie Apple lie and later about tlie lie. Tlie Apple lie liad its roots firmly embedded in tlie
lie project. and parts of botli macliines were designed simultaneously. Here are some excerpts
from tliese interviews. . . G.W.I
BYTE: Were you in on tlie Apple I le design from

An interview with
Apple Ile and Ile
design manager Peter
Ouinn

tlie beginning?
Qu inn: From the very beginning. I was
originally hired !November 19801 to re
design the Apple Ill. to customize it
I'm an IC !integrated circuit! designer
also. I worked on that for about six
months. Then Apple approached me to
manage . . .. I was the hardware design
manager of the Ile and worked with the
design team. including the industrial
designer. the firmware people. and
such. I brought that out and rolled right
into this product- the Ile-where I was
more like the engineering director in
charge of hardware. firmware. product
design. and disk drives.
BYTE: I was particularly pleased by one of tlie
first Apple lie ads tliat snowed botli tlie II+ and
tlie lie and liad tlie lieadline "Success/Successor."
Wlien you started out. in wliat ways were you
attempting to make tlie lie tlie successor"? What
were your design goals?
Quinn: Well. you really have to go back
to the history of the machine. Steve
Wozniak started to design a custom. in
tegrated Apple II-the project was
called the Apple Annie-and the engi
neer he worked with at Synertek to do
the custom IC was Walt Broedner. Walt
was so impressed with Apple that. even
after the project was cancelled. he tried
to get a job here and subsequently did.
Walt always had it in the back of his
mind to do a customization of the II .
Management fought it for a year at least

because they weren't into custom !Cs.
So he'd keep on proposing it and get
ting knocked down. Finally. there was
this reorganization. With me being an
IC designer and so forth. I backed him.
. Walt partitioned out the machine (the
lie) and came back with the original
plan. which was fairly close to what we
have now. We all knew that we had to
enhance the keyboard and give it 80
columns.
To do 80-column text. Walt mirrored
the text page. which is at !hexadecimal
address! 400. And that's all he did. It
was a I K mirror of the text page that.
every other character. you bank
switched. But then he was driving home
one night and he said. "Hell. if I've got
the flags to switch that memory area.
why don't I switch the entire 64K arear
So the idea of getting I 28K in the Ap
ple 11 was an inspiration that fell out of
that
The video slot-the auxiliary slot. we
call it now-grew out of Walt's wanting
to get 80 columns and his interest in
video-lhigh-qualityl RGB color.
(Broedner later left Apple and founded
Video 7. a company that manufactures
RGB cards.) Another reason for the slot
was because the test engineering peo
ple wanted the signals available on the
(continued)

Gregg Williams is a senior technical editor at
BYTE. He can be reaclied at POB 372. Han
cock. NH 03449.
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particular?

The goal was for
the Ile to fit inside
the standard size
briefcase. ...
lie motherboard. The whole idea was to
make the lie as open a machine as pos
sible by bringing out all the major
signals to either the peripheral slots or
that auxiliary slot.
BYTE: How did tne lie get started?
Quinn: The history of the two products
was so intertwined. While Walt was de
signing the custom ICs on the lie.
marketing was ... starting slowly to
create lthe llcJ ... adding in the disk
controller. the serial port for a printer
Jon the main board!.
IMarketingl wanted to take some of
the slots out and put in some built-in
peripheral handling. And engineering
was quite upset about that. They felt
... we'd have to make it !Apple's next
product! as much like a II as possible.
only better.
So Walt talked with Steve Jobs. And
Steve said. "Yes. I think you should do
the lie the way you had planned"-with
the open architecture-"but if you want
to do a focused product. then this is the
one'.' And he painted out basically what
you see now in the lie. except it didn't
have the built-in disk drive. It had its
built-in mouse port and one serial port
and a few goodies like that. At that time
the computer was called VLC for "very
low-cost." It was basically a computer
and a keyboard_
Walt came back and did some more
work on the customs J!Csl and he said.
"What if I wanted to do both the
machines in one?" Basically. he put the
logic for the mouse-handling stuff Jinto
the custom chipsJ by using the space oc
cupied by things that aren't in the lie
like annunciators. the particular !/O
mapping. and such. By grounding a pin
when you assembled the die. you
changed the complexion of the chip_
BYTE: Are !:IOU talking about tne IOU Jtne In
put/Output Unit Apple lie custom cnipJ in
A 76

Quinn: And the MMU lthe Memory
Management Unit custom chipl. The
reason I tell this story is to show you
how we had a head start on the lie right
from the beginning. I then went to
marketing and said. "The chip count is
minimal on the lie. We do it this way.
You let us slap out the lie in six months
or so. Then we'll turn around and divert
all our energy to this more focused
built-in product:· And they bought it. So
we finally finished up on the lie.
BYTE: Wnat kinds of nardware and software
compatibilit!:I problems did !:IOU nave? After all.
!:IOU wanted to keep tne Apple lie compatible
witn tne II+.
Quinn: As for firmware. I had to strug
gle like hell to get anybody because
everybody was working on the Apple
Ill at that time. I was able to finagle Rick
Auricchio. He was one of the original
Apple fanatics and hackers-he knew
the history. You cannot get someone to
write firmware for this machine unless
he's been around for three or four years.
You have to know how to weave through
the mine field lof unofficial but com
monly used entry points!. He was ex
tremely good. He added in all the
80-column and Escape-key stuff. and I
thought it was really clever. That was a
struggle-firmware was right down to
the wire on this.
BYTE: Wnat was tne nardest nardware com

patibilit!:I problem?
Quinn: We had trouble getting the slots
working. particularly with the Microsoft
IZ80J card because the timing in this
machine was slightly different. The guy
who designed the Z80 card. although
I liked him. did a schlock job of it. so
we had to tune the machine lthe llel
slightly off such that it would be like the
Apple II and the card would work.
BYTE: Wnen did !:IOU start working on tne lie?
Quinn: Strictly speaking. work on the
custom-chip design started around
l 981. Then. we diverted all our energy
to bringing the lie out. which was ob
viously successful. A month before the
lie was introduced Jin January !9831. my
engineering team was winding down.
So. right after Christmas 11982 J. we
started the Apple lie project. Although
we had already done a great deal of the
circuit design. the lie was much more
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massive a project. Basically. what Steve
asked was to build an Apple lie with an
80-column card. another 64K of mem
ory. two serial cards. a disk controller
card. and a mouse card-all that to go
in an 11- by 12-inch package.
The goal was for it to fit inside the
standard size briefcase you buy at
Sears. The things we worried about
were heat. how to get the power sup
ply in that small an area. and just how
to get all that circuitry in that amount
of area. I brought my handy-dandy take
apart Ile. JPeter pops open the Apple
Ile: inside are a keyboard module. a disk
drive. a power-supply module. and one
circuit board with connectors on its rear
edge.J
BYTE: Wnat does tne power-suppl!:! box on tne
floor suppl!:! to tne main unit?
Quinn: The box just takes AC current
and puts out semiregulated I 5 volts DC.
What this means is that the computer
takes an input here lhe points to the
power-supply connector on the Ile].
either from the power-supply box or
from any 9- to 20-volt source. We made
the range so wide because-well. you
know what a car battery does in the
winter in Canada. It Jthe power-supply
circuitry internal to the lie unit! takes any
voltage in that range. does a DC-to-DC
conversion. and puts out + I2. - 12. and
+ 5 volts-I think we generate - 5 lelse
wherel on the board because we don't
use much of it.
The keyboard. we reengineered: it's
our own switch. It's a low-cost but ex
tremely reliable switch technology: a
thin metal sheet with a spiral cut in it
on the top and a contact at the
bottom-when you push it in. it spirals
in and makes contact with the bottom.
We also added another spring that gives
the keys a tactile feel ....
We've got the 65C02 lmicroprocessorl
in there. which gives us 2 7 additional op
codes. This allowed us to crunch the
ladditionall firmware into I 6K. which is
all we had available. Not only did we
have to handle the monitor. the 80-col
umn firmware. Applesoft. and all the Ile
stuff. we had to handle the two serial
ports. the mouse. and all that other
good stuff.
BYTE: Tne firmware on tne Apple lie mouse
interface card takes up 2K of code. You must
(continued)

Commodore®Accessories

0. 9
RS232 ADAPTER FOR
VIC-20 AND COMMODORE 64

The JE232CM allows connection of standard serial RS232
printers, modems, etc. to yourVIC-20 and C-64. A 4-pole
switch allows the inversion of the 4 control lines. Com
plete installation and operation instructions included.

• Plugs into User FOrt • Provides Standar d RS232 signal
levels • Uses 6 signals (Transmit. Receive. Clear to Send,
Request to Send, Data Terminal Ready, Data Set Ready).

JE232CM . .. . ...... .... . . $39.95

*

*

HAPPY HOLIDAYS!
~~ Intelligent 300/1200 Baud

Apple®Accessories
51/4 APPLE
Direct Plug-In
Compatible Disk Drive
and Controller Card

Telephone Modem with
Real lime Clock/Calendar

PROME'J'HEUS

The ADD·514 Disk Drive uses
Shugart SA390 mechanics-143K

TheProModem"' is a Bell 212A (300 / 1200 baud) in tell i 
gent stand-alone modem ·Full featured exp andable
m o dem ·S t andard features incl ude Aulo A nswe r and
Auto Dial, Help Commands, Programmable Intelligent

formatted storage · 35 tracks
·Compatible with Apple Control·

Dialing, Touch Tone"' and Pulse D ia ling & More • Hayes
comma nd set compatible plus a n additiona l extended
command set· Shown w/ alphanumeric display o ption.

Part No.

Descrip tion

PM1200
PM1200A
PM1200B
PM1200BS
MAC PAC

RS -232 Stand Alone Unit. . . ...... ......... . . .. . . $349.95
Apple II, II+ and fie lnlernal Unit. •........ . .. . ... . . $369.95
IBM PC and Compalible Internal Unit. . . . . .... . . .. . . $269.95
IBM PC & Comp. Int. Unit w/ProCom Software. . . .. . .. $319.95
Macinlosh Package........... . ................ $399.95
(Includes PM1 200. Cable. & ProCom Software)

Price

(ProCom Communication Software). .. . . . .. ......... $79.95
Please specify Operating Syslem.
(Option s Processor). . .• . ... ... •. .. . . .. • .• . • .. . .. $79.95
(Options Proce ssor Memory - 16K). . .. .• ••.•. .. . . . $10.95
(Op!ions Processor Memory - 32K).... .• .. . .. • ... . $20.95
(Options Processor Memory - 64K)................ $39.95 ,
(Alphanumeric Display). ........... . .. ..•. •• .... . $79.95
(Apple lie to PM1200 Cable) ... ..... . .. . • . . ..• .... $29.95
(Macintosh to PM1200 Cable)...... . ....•.......•. $29.95

PM-OP
PM0-16K
PM0-32K
PM0-64K
PM-ALP
PM-CC
PM-MC

KEYBOARDS
Mit&umi 54-Key Unencoded
All-Purpose Keyboard
• SPST keyswitches • 20 pin ribbon cable connec 
tion ·Low prol ite keys · Features: cursor c o ntrols.
control, caps (lock), lunclion, enter and shift keys
·Color (keycaps): grey· Wt.: 1 lb. • Pinout included

JE520CM
• Over 250 word vocabula1y-alfixes allow the lormation of more
than 500 words• Built-In ampliller, speaker. volume control, and

131/e" l

x 4WW x .J/4"H

8-9116"0 ·Weight: 4!'. lbs.

ADD-514 (Disk Drive).. . . .•... .• . $169.95
ACC-1 (Controller Card)......... $ 49.95

More Apple Compatible Add-Ons...

OPTIONS FOR ProModem 1200
PM-COM

ler & ACC-1 Controller• The drive
comes complete with connec tor and cable - just plug
into your disk contro ller card • Size: 6"L x 3WW x

KB54... .. . . ... .. . ..... $14.95

APF-1
(Cooling Fan)... , , .. . .. . . . . ... $39.95
KHP4007 (Switching Power Supply) • • • •. • • •.. $59.95
JE614
(Numeric/Aux.Keypad for Ile)• •• •• • • $59.95
KB-A68 (Keyboard w/Keypad lor 11 & 11+). . . ... $79.95
MON·12G (12" Green Monitor !or 11,11+ ,// e,llc) • • • • $99.95
JE864
(80 Col. +64K RAM Im /le)......... $99.95
A00-12 (5 ~:l' Hall-Heigh! Disk Drive) •. •• ••• $179.95

RFD480
JA551-2
TM100-2
FD55B
SA455
FDD100-8
PCK-5
PCK-8

aud iojack• Recreates a clear, natural male voice• Plug-in user
APPLICATIONS: • Securily Warning
•Teaching
•Instrumentation

· Simple serial interface · SPST mechanical swilch
ing ·Operates in upper and tower case ·Five user
lunclion keys: F1 -FS •Six linger edge car d connec
tion ·Color {keys): tan •Weight : 2 lbs. · Data incl.

•Telecommunication
• Handicap Aid
•Games

Part No.

Description

JE520CM
JE520AP

ForCommodora64 & VIC·10 ..... S114 .95
For Apple II, II+, and /le . .. •• , . .S149.95

Apple Keyboard and Case
for Apple II and II+

[ 1 Chip . 15 Mlnules

·Keyboard: Direct connection w ith 16-pin ribbon
connector · 26 special !unctions· Size: 14 \~"L x
S'iz'Wx 1\~"H
·Case: Accommodates K8-A68 • Po p-up lid for
easy access· Size: 151h'W x 18"D x 414"H

Computer Memory Expansion Kits
IBM PC AND PC XT

IBM64K (Nine 200ns 64K RAMs)... . ... . $43.95

fl'eac 5 • nalf· hL). . .• .... • 5149.95
(Shugart Slit" half-ht.) .• • •• • $159.95

(Siemens 8" lull-ht.), ••• ••• • $139.95
(5ll< • Powe-r Cable Kil)... ... . . S2.95
{a' Power Cable Kiil.... - . . .. $3.95

KB76. •..•..•. .... . ... . $29.95

Ptlu

Most ol the popular Memory Boards (e.g. Quadram"' Expansion
Boards) allow y ou to add an add'f. 64K, 128K, 19 2K or 256K The
IBM64K Kit will populale these boards in 64K byle increments.
The Kil is simple to install-just insert the 9 - 64K RAM chips in the
provided sockets and set the 2 groups of sw itches. Complete
conversion documentation included.

(Tandon 5 14 " lull-ht.) . . . . . . . $159.95

UV-EPROM Eraser

76-Key Serial ASCII Keyboard

ready wilh documentallon and sample soflware • Case size:
71/,"l x 3 1/,"W x 1-3/B"H

(Remex 5\\ • tun-ht.)... . .• . • $129.95
!Panasonic s i;• half-ht)••• .• $139.95

.... No.

KS-EA1
KB-A68
EAEC-1

Keyboard and Case (piclured above)... . ...• . . ... • $134 .95
68-Key Apple Keyboard only.. .. . . . ....•.. . ... . .. $ 79.95
Expanded Apple Enclosure Case onlv.. . . . .. . . . . .. $ 59.95

Erases all EPROMs. Erases up to 8 chips wilhin 21 minules(1 chip
in 15 minutes). Maintains conslanl exposure distance ot one inch.
Special conductive foam finer eliminates static build-up . Buill·in
safety lock to prevent UV exposure. Compact - only 9.00''L x
3.70'W x 2 .60'"H. Complete with ho lding tray for 8 chips.

DE-4
UV-EPROM Eraser••• . •• $74.95
UVS-11 EL Replacement Bulb..... . ... $16.95

COMPAQ • COLUMBIA • EAGLE
These PC compalib1es and others use the IBM64K for memory
expansion.

IBM64K (Nine 200ns 64K RAMs)........ $43.95

J"\

APPLE lie

·Output: +SVDC @ 1.0amp (also +30VOC regulated) · Input: 11SVAC.60 Hz
• Two· lone (black/beige) self-enclosed case · 6 loot, 3-conduclor black
pcwercord ·Size: 1r/· L x 7" W x 211, •· H ·Weight: 31bs.

E;i;tended 80-Column/64K RAM Card.Expands memory by 64K to
give t28K when used with programs like VisiCalc"'. Fully assem
bled and tested.

s·

JE864.......... . .......... .. ... . . . $99.95

EachKilcome~~,:~~,h~g~!;~JruW416/4' t6J16K

TRS-161<3

200ns
250ns

Easy to install Kil comes complete with 8 ea. 4164N · 20 (200ns)
64K Dynamic RAMs & conversion documentation.

i!J ,, .u.,sini<:s

$29.95

:~.~~:~~~- ~=~::!~~:~n~~~::!;~.~::.E=~~=

• Perlectforcomputersystems • Ou1put: +5VOC@11 Amps, - SVDC@ 1 Amp,
+ 12VDC@ 2 Amps, -12VOC @0.5 Amp and +24VOC@ 3 Amps · Over·
voltage protection • Size: 12~'1.. x 5~ ·w x 4~" • Weigh!: 17 lbs. • Spec incl.

wayS:[1)fromaROMorEPROM;(2111omanexternalcomp111ervia1heop ti011alJE665RS232C
BUS;(3)11Dmitspane1keyooara.TneJE6M"sAAMsmaybeaccess.cd loremu1at1onpurposes
!rom !he panel's test sock et to an u 1e1nal mic1oprix.esSll1. In p1ogramm1ngandemulat10n. the
JE664 alows IOI" examilliltfon. cha11;1e and validatioo ol pogram content Tne JE664's RAMs
ca nbeprog1ammedQu1cklytoa11··1'" s(oranyvalue).a11owinvunusedaddrt:$So!!s in\l'leernDM
lo be prograrrwne41atfl w1thau! n~uny
erasinl), The.ffi64 d<Slli<l\'S DATA
ADDRESS in ron~enient t1exadecima1 (aJphJnumeric) IQfmJl A '"OISl'IAI' EPROMDATA"

1 '"lN"

PS2922. . ........ .• . , • .... , .. , . , . . , , , $69.95

..
i

4-CHANNEL SWITCHING POWER SUPRY

"l//

1.

:I. j::
i
• _, f.
..

and

buttoi1cllanges1heDATA1ta00U1kornRAMwo11110EFOOMwordarldisdisOla~inbolh

heiad ecimalandb ina1y rode . T h e lron1 pa ne 11eaturesaconvenien1 ope 1at mg~ u11!e. TheJEE64
Programmer 1rdudesoneJMl6A Jumper Module ( AS ~sledbelowl.
JE664-A EPROM Pragr1mmer• • • • • •• •• • • , , $995.00
Assembled & Tesied (lncludesJM16A Module/

• Microprocessor, mini-computer, terminal, medical equipment and process
control applications • Input: 90·130VAC, 47-440Hz , Output + SVDC @ SA,
·5VOC @ 1 A; + 12VDC@ 1A , ·12VDC@ 1A· Line regulations: :.<:0.2% · Ripple:
30mV p · p ·Load regulation: :!: 1% • Overcurrent protection ·Adj: 5V main
11
4 15116
output ± 100/o. Size: 6~~lx .\'W x "
"H. VVeight : l l'z lbs.

JE66S - RS232C INTERFACE OPTION -

TheRS232Cl~terlae11 DP!o0n rnple menLs

. -_____--·
· · · · · ·· · --·
· -·-·-·-·-·-· ·-·-·-· -· -· -·-· -· -· -s_s_9_.9_5.,.... 1 :::""0::-~:.S:::~~~::;~~::;:::-..=:c~
DATASHIELD'1t 1--------+-~F~CS;.;;..-~e~o~4~A~
Switching Power Supply for APPLE 11 II+ & lier.,.
CP1MaimputersDocumen1a~on1 sprtMO!dtoadaPlthe!.Oltvrlare 1aothuwnpute1sw11han
•Can drive four floppy disk drives and up to eight expansion cards
R52J21!1lrt 9600 Baud.8.b;t.,,-c1d. odd
2
1>11S
•• Su rge Pr otector
•
Short
circuit
and
overload
protection
•
Fits
inside
Apple
computer
EPROM Programmer w/ JE665 Option
Ellmif11tc1t 'l'Cltll91 d.n anaEMl-Rfl noi.Mt
bt!:b'l!
:i';~~~;~~~~~);:ci~~~,~~r~ i~~~~:d t-~~~;,5~l\J~L 5xA3~-2.f:::i~A,H JE664-ARS... . . . . . . . . . . $1195.00

~

1

••a •
J

Protect Yourself...

2 lbs.

POWER PAC INC. REGULATED POWER SUPRY

TRS-80 COLOR AND COLOR II

TRS-64K-2.. .. .. ... ... .. ......... . . $38.95

4~i " l x 4"W X 2\1HH

5-'<>"I., ·~ ·vn 2;,-.. • ..._ S39.95

t--  - - --1------------- -- - - - - - - -I 5~1bs.

TRS-64K-2 (Converts from 16K to64K). ..... . $38.95
TRS-64K-2PAL (8 ea. 4164 w/Special PAL Chip
to e xp and from 64K to 128K)• • • $59.95
Easy to install Kit comes complete with 8 each 41 64N-20 (200ns)
64K Dynamic RAMs and documentation for conversion. Converts
TRS-80 Color Computers with D, E. ET, F and NC circuit boards to
32K. Also conver ts TRS-80 Color Computer II to 64K. Flex DOS or
OS-9 required to util ize lull 64K RAM on all computers.

5V@3Al6V@2 .5A

Sv• s.,;;v• i...

24 & 28 Pin Packages

Con,letely SaJCoa tan1d-R1.,iiresNaAddition1ISyst1111slarD~mli o n

• Progams andvaldales EPROMs • Olecks lor i:ir<i>erly erased EPROMs
· Emulate s PROMs or EPROMs • RS Z32C Computer lo!erlace l or edi!ingand
program Joacing · Loads da!a into RAM by keYbo.ard · Changesdata in RAM
by keyboard· Loads RAM from an EPROM • Comi:iares EPAOMs lorcon1e111
difle rmces ·Copies EPRO'Js ·Power Input: l 15VAC. 6DHz. !ess!hari lQW
power co11S1.Jnption ·Enclosure: Color.coo1din a1ed. ~ g h t Ian panel s with
moJdedend pieces in mochabr own ·Size: 15'-"L x 8l.:i"O x l"i"H ·Weigh!

·Input: 105-1251210-250 VIC at47-63 Hz· Line regulation: ± 0.05% ·Three
mounting surfaces • Overvoltage protection ·UL recognized · CSA certified
OutPul
Size
Wei~ht Price

(Model Ill)... . . . .... $8.95
(Model 1). ..... . ... $6.95

TRS-80 MODEL IV

BK to 64K EPROMS 

Power/Mate Corp. REGULATED POWER SUPPLY

Dynamic RAMs and documentation for conversion. Model 1: 16K
equipped with Expansion lnlerlace can be expanded to 48Kwith
2 Kits. Model Ill: Can be expanded lrom 16K to 48K using 2 Kits.
Each Kit will expand computer by 16K increments.

I TRS-16K4

JE664 EPROM PROGRAMMER

PS51194 . . . •. , • . . . , .. . •.• .. •.• . .. . • . • 514.95

Pa n1Y with

ll CMdamagit'f(AJll~IOf ~

=~~~~ ;!';1~~~!9~6

.. - ·

,:"- ·,.

::.,:~~~~'3~=~:r:!~

Protect
Yourseff...

DATASHIELD®
Back-Up
Power
Source
Provides up to 30 minutes of continuous 120

•Weight:

2

lbs.

KHP4007 (SPS-109).... .• ........ .. .. . . S59.95

EPROM JUMP::s~~~~~:ST~~~e~l~='.~:~~~~:nMEo(:::nal1tyMOO\de)is a

_.. -... ...,_- __
.....
"'

,..... .............,..., ..... ,.,.._.,.._ _ • .,,_..,

.,..
.OO Ml-,...__.....,,~.,.
mum Ord •--...,."""
, _ u .s.""'"
Fu-d•
n""....,,
O-'"
nlr_ _ _Spec
_ _ _ _Sheets
_ _ _ _ _ __ 3o•__ch
__ ea_---t m11i1U11•9'llCMvo.~•ufnQllllllEl"l'Dl•• . •.. . •.... . •• $69.95 "s_1_D---nl
.IU6lEIVI
Catlfornl• R11alden ta Add 6Y1% Sales T••
Send $1 .00 Postage for your
lilrQW...,lla __ ..
Shipping - Add 5% plus $1.50 lnouranc•
FREE 1985 JAMECO CATALOG
S• nd S.~- S.E. for Moorhly S•los Fly•rl
Prices Subject to Change
..,......__ .__.C ll
2716. TMS25i6{TQ
~

Model 100•• ~~

staP

VAC 60Hz power to your computer system

~I ~~e~11~~~e;~ge~~i~~~~u.!~Jyb~~g~;
i

(PC200) : 24 lbs.-(XT300): 37 .5 lbs.
(Outpulrating: 200 watts)••••••

$299.95

(Oulputrating' 300 wa..,,), .. ... $399.95

Circle 681 on in quir y card .

ffi Jameco I v1SA·
121e•

- -.......... ...
-

TMS2116 IJ·VS)
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INTERVIEW: PETER QUINN

The two major
challenges were heat
and radiation.
have done a lot of crunching to get mouse-related
code into the space you had in the I le.
Quinn: Well. we had something they
didn't-the custom !Cs have built-in han
dling of the mouse. The Apple II with
peripheral cards has to have a certain
protocol just to go through the 110
space-this we can map direct !which
also decreases the amount of code
needed! We could play a lot of tricks
that way.
We made the Ile internationally con
figurable. This chip here !indicating the
modell contains the keyboard map.
which. for the international market. will
give you French and German and dy
namically change the layout. In the in
ternational version of the Ile. this switch
Ijust above the "3" keyl switches you
from. say. a UK to a German layout. An
interesting story-we had this switch on
the international version and the hole
in the case. Rather than tooling up two
cases Ian additional case without the
hole for the American version!. we
thought about putting in a Dvorak lay
out for the lie (the lie already has it in
side. but you have to change the circuit
board to get it). At first. marketing
wasn't very receptive. but they did some
research and it is gaining ground. So. at
no extra cost whatsoever. we had
Dvorak for the American market.
These two chips. the ACIAs !asyn
chronous communications interface
adapters!. handle the two serial ports.
We were able to crunch the circuitry
down not only with a lot of lcustoml in
tegration but also with PALs !program
mable array logic chips! . Right now.
these are PALs. which are expensive:
eventually they will be customs-the
GLU is an up-and-coming custom gate
array that you place here. which allows
you to take these two 74LS161 s out and
save some cost. !Because of the miscel
laneous functions it performs. GLU
stands for "glue:·1 Eventually. you can
pass that along to the user-that's what
we did with the lie.
A78

Another way we got space out was to
go to hybrids !clusters of resistors. tran
sistors. and other components housed
in one IC-like package!. For example.
here we took a collection of discrete
circuitry-in this case. the video cir
cuitry-and crunched it into one of
these. Again. with the audio. we went
to the hybrid.
We'll also have a custom TMG ltimingl
chip here. And we have a third custom
that we did in collaboration with the
Macintosh group. the !WM !integrated
Woz machine!. which integrates the full
state machine of the disk-controller
card.
BYTE: What were the biggest problems you
faced in getting a board this compact to work?
Quinn: The two major challenges were
heat and radiation. There is a lot packed
into this area. and we at Apple have to
adhere to the corporate spec of having
all equipment work up to 40°C ambient.
We originally had a lot of CMOS in the
computer. We experimented with lower
power disk drives that would have been
a lot more expensive-we tried all sorts
of things. The solution we finally ended
up with was to go to some very intricate
venting schemes. If you look at the
board. it looks like a hunk of Swiss
cheese. See all the holes we have for no
apparent reason? That's so we get the
proper convection when it's laid in las
sembledl. We get convection in the disk
drive. which is. of course. the biggest of
fender. and it's vented in very specific
ways.
It was funny. the way we decided on
where the holes should be. We got out
the old Black and Decker. drilled holes
and tested it in the oven. taped some
holes up and drilled some more
empirical. But we kept on using the low
power drive because we were still over
the spec. Finally we did some control
experiments and used the normal high
power drive. and that got us under the
limit!
BYTE: It generated less heat than the low-power

drives?
Quinn: The overall unit generated less
heat. I took four years of physics. but
it's somewhat confusing to me why a
higher power drive would cause less
heat. Our only explanation is that it
caused enough heat such that you got
a heat rise. which pulled in a vacuum-
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and that got us the convection we
needed.
BYTE: How did you manage to meet the RrI
(radio frequency interference) specifications?
Quinn: We were really careful. On the
top. we power-gridded the power lines
very carefully and created a virtual
ground plane. We were very careful with
the layout of the components-for ex
ample. the oscillator. which generates
14 MHz. The higher in frequency you
get. the scarier it gets. so we only ran
14 MHz to chips that were right in this
immediate area.
On the bottom. where the noisier
power signals are. we took this metal
sheet. which is tied at about 12 points
via screws so we keep the whole
grounded. Unfortunately. EMI !elec
tromagnetic interference! is something
of a black art. We went through many
revisions of the board until we finally
got it. I'm pretty proud of that. !Peter
reassembles the lie. which takes less
than 15 seconds.I
BYTE: How does the keyboard connect to the

main unit?
Quinn: Flat cable.
BYTE: So with the eX£eption of some cables that

you didn't put in. you're actually assembling a
unit.
Quinn: That's correct. Except for the two
cables and the screws. that's it-that's
my second born.
BYTE: You once said the lie was called a very

low-cost machine.
Quinn: The Apple lle's first code name
was LCA. for "low-cost Apple:· Then this
lthe I !cl. because everything was going
to be built-in and crunched. was "very
low-cost:'
BYTE: But the price really ended up not being
that low.
Quinn: Well. VLC at the time did not in
clude a disk drive (which is a big cost
factor). it was only 64K. it didn't have
all the J/O the Ile has. It originally had
one serial port. but marketing came
back and said. "Uh-uh. everyone's go
ing to want a modem. ultimately, in the
home and in industry. Everyone is go
ing to want a printer-and. specifically.
they're not going to want to unplug one
to get the other:· That's how we came
(continued on page A 120)
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(1)

STORAGE

FOR THE MAC
Tecmar and Davong face--off
with two hard--disk entries

(2)

U

Photos I and 2: The I 0-megabyte disk
drive from Davong. front and rear panel.
The drive is controlled by an 8088.
Photos 3 and 4: The Tecmar

5-megabyte cartridge disk and its rear
panel. The drive is controlled by a 68008.
A80

p until now. Apple's Macin
tosh computer was devoid
of hardware add-ons. Tec
mar's 5-megabyte cartridge
disk drive and Davong·s IO-megabyte
fixed-disk drive have changed that.
From the first. Mac has been in need
of some disk memory expansion. A stan
dard Mac disk holds 400K bytes. Mac's
operating system files that are needed
to boot and support Mac's overlays re
quire 230K bytes. leaving only I 70K
bytes of usable storage for both applica
tions and data. MacWrite and MacPaint
each require 60K bytes. leaving only SOK
of free space.
To alleviate the congestion on the
system disk. a crafty soul might propose
to use two separate disks. one for system
utilities and applications and another for
data. This juggling of applications and
data appears to solve the space prob
lem. but you soon find a greater prob
lem: floppy flogging. Anyone who has
used a machine with a single-disk drive
can attest that very large databases (or
large overlaid programs) require swap
ping disks to access certain data needed
by the program at any given time. This
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is an old problem. and Apple hasn't
solved it.

lHE BETTER WAY
Tecmar's half-height 5-megabyte car
tridge hard disk. the MacDrive. and
Davong's I 0-megabyte MacDisk hard
disk both feature microprocessor con
trol. (I have only recently received Tec
mar's IO-megabyte hard disk.) These "in
telligent" controlled drives are rare in the
microcomputer market and may be a
prelude to local-area network expansion
for the Mac in the future. To that end.
Tecmar has the advantage It's a
68008-controlled drive. whereas
Davong's MacDisk is controlled by an
8088. The Tecmar 68008 is consistent
with the Mac's central processor. and.
should expansion to a network be possi
ble in the future. the Tecmar drive will
be able to download and run code from
one or more hosts. The Davong will
require a motherboard swap.
(continued)

David W. Smith is a freelance writer. He can
be reached at 1602 Dove Haven. Pfiugerville.
TX 78660.

le®
Here are two powerful spreadsheet pro
grams for the Apple®// family in one pack
age-VisiCalc~ the standard by wh ich all
other spreadsheets are iudged, and
VisiCalc Advanced Version, a
second generation spreadsheet
for advanced users. These two
programs allow you to begin
with a basic spreadsheet pro
gram and later move on to a more
advanced spreadsheet as your
business and home needs grow.
VisiCalc is the perfect tool for the
single disk-drive Apple lie personal
computer. Six home budgeting and
planning applications have been pro
grammed into the spreadsheet. They
are: Checkbook Balancing, Home Bud
geting, Analysis of an IRA, Future Value of
an Investment, Income Averaging, and Loar
Analysis.
This original spreadsheet program has
been upgraded with Full Word Prompts, Vari
able Column Widths and ProDOS support to

•
Package.

make the best known software
program ever, even better.
VisiCalc Advanced Version is
an advanced spreadsheet pro
gram for dual disk-drive systems.
It contains sophisticated commands
and functions to handle more
demanding applications. Plus, an
on line Introductory Guide to help
you easily understand the program's
capabilities.
Some of these advanced functions include
~eystroke Memory,'" On line Context-Sensi
tive Help, and Print Commands for Pre
sentation-Quality reports, among others.
And if two great spreadsheet programs
aren't enough, The VisiCalc Package
comes with comprehensive documenta
tion and The VisiCalc Book by
Donald H. Biel. The entire package
is iust $179. Stop by your nearest
computer store today and get two great
"I-'' c;udsheet programs in one package. One to start on.
One to grow on . At one great value.

Software Arts™
27 Mica Lane. Wellesley, Massachusetts 02181
Telex: 6502048741 MCI
Circle 694 on inquiry card.
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AT A GLANCE
Name
MacDisk

Name
MacDrive

Type
10-megabyte Winchester hard-disk system

Type
5-megabyte cartridge removable hard-disk
system (10-megabyte Winchester hard-disk
system soon to be available) 5/5
combination. 5/10 combination

Manufacturer
Davong Systems Inc.
217 Humbolt Court
Sunnyvale, CA 94089
(408) 734-4900
Computer Needed
Apple Macintosh
Software required
None; Special System version supplied

Manufacturer
Tecmar Inc.
Personal Products Division
6225 Cochran Road
Solon, Ohio 44139-3377
(216) 349-0600
Computer Needed
Apple Macintosh

Features
8088-processor-controlled drive; 4% by 12
by 14 inches

Software required
None; Special System version supplied

Options
Winchester hard disk, sizes 10, 15, 21, 32,
and 40 megabytes

Features
68008-processor controller; 5% by 10% by
10% inches

Price
$2395 (10-megabyte)

Options
5-megabyte half-height cartridge,
10-megabyte half-height fixed Winchester, 5
cartridge/10 fixed combo, and 5/5 dual
cartridge

Documentation
MacDisk Owners Manual

Price
$1396 (5-megabyte cartridge)
Documentation
MacOrive Users Guide
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The lecmar unit has two slots for its
half-height drive components. and
beneath that is the controller card.
Under the controller card is the pro
cessor card. which includes a 68008
microprocessor. room for 128K by es (up
to 512 K with 2 56K bytes of RAM) and
two 28-pin ROM/EPROM sockets that
support 2/4/8/l 6K-byte EPROMs
(erasable programmable read-only
memories). The Davong 8088 disk has
its full-height drive mounted on the right
side. a control panel on the left front.
and a combination processor/controller
card mounted on top. In addition. the
board includes room for two 4816 4K by
8K RAMs and an EPROM (of up to 16K
bytes). Both attach directly to the Mac
through its TS-422 serial synchronous
data link.
OTHER FEATURES
The insides of both well-constructed
units are very clean. The cases of both
are the same color and texture as the
Mac. Both manufacturers mention plac
ing the Mac on top of their units. and
in most cases. this would be an improve
ment in the screen viewing angle.
The Davong is a bit wider and shorter
than the Tecmar unit. The front panels
of the units are strikingly different. The
Davong MacDisk has a more colorful
front-panel insert. with translucent
display areas where four operational
messages are backlit by LEDs (light
emitting diodes). Tecmar is almost
sedate in its front-panel approach. A sim
ple one-color tag marks the unit with
name and maker. In the place where a
standard floppy-disk drive would have a
head-load light. the Tecmar has a "hear 
beat" LED. This light displays different
bright and dim pulses as different tasks
are being carried out: a shor pulse for
a write or read long stretches for com
munications. and a very dim pulse dur
ing the processor's operation. If the pro
cessor stops. so does the LED.
The back panel of Tecmar's MacDrive
includes a switched I IO-volt AC outlet
right on the back of the unit. The manual
explains that you plug the Mac into the
drive and then turn the Macintosh on
and off from the drive. The Tecmar box
also includes a spare DB-9 connector
wired in parallel with the first port. This
extra connector makes AppleBus
upgrading just a little simpler in that no
extra connectors are needed and no Y

EXTRA STORAGE

Tecmar greets its
customers with a very
simple and explanatory
users guide.
Unfortunately, I cannot
say the same
for Davong.

WHAT DO YOU GET
WHEN YOU CROSS
A MACINTOSH™
WITH YOUR IBM XT™?

cables will be necessary when multihosts
start using the MacDrive_
The Davong doesn't include the little
extras that Tecmar does_
DOCUMENTATION
Tecmar greets its customers with a very
simple and explanatory users guide The
manual shows in great detail how and
where to plug in the MacDrive. It shows
every possible way to describe each ac
tion and every possible thing that can
go wrong. It is written exceptionally well.
Mention of "volumes" or "remapped
sectors" or "read/write display LED" just
doesn't fit in the Macintosh's market.
Macintosh is the "computer for the rest
of us:· remember. However. the manual
for MacDisk is complete and. except for
the technical jargon. is readable.
The software for both drives works
simply and well. Both makers provide an
installed System file on a "boot" disk. In
addition. Davong provides a separate
disk-diagnostic routine. a disk-initial
ization routine. and an install routine.
Why the company provides the install
routine is unknown since the System file
should never change_ Only new versions
of Finder. the locator and resource
manager of Mac. should ever be up
dated As for the initialization and
diagnostics. they are in the Tecmar soft
ware too. and they are transparent.
When a blank disk is inserted (in the case
of the cartridge) or a new disk is
delivered. the system automatically ini
tializes. Same with diagnostics. except
that Tecmar's report on the fly. rather
than doing a special check as you re
quest it. (Who needs to know the
(continued)

BLUE MAC™
!
• Hard disk access for your Mac • An intelligent network
capable of running up to 8 Macs • Simultaneous use of
your XT applications while the Macs are using the hard
disk • Very high speed I/O access • Ability to use a
printer attached to another Mac • Ability to use a printer
or modem attached to your XT • Enhanced Mac directory
management of the hard disk. however large • User-to
user message communications

THE BEST OF BOTH WORLDS .... FOR $599.oo !
__r

~~~~lJ~lJ~, INC.
A HIGHER FORM OF SOFTWARE
24000 Telegraph Road
SOt.ITHFIELD, MI 48034
(313) 352-2345 •TELEX: 386581 COGITATE USA
MACINTOSH'" is a lrademark ol ApplA Compuler Corporation
IBM XTN is a lrademark ol Inlematlonal Business Machines Corporalion

Circle 668 on inquiry card.

DEALER INQUIRIES INVITED
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"number of sectors remapped" in a com
puter like the Mac?)
Tecmar's cartridge drive. as you might
imagine. couldn't keep up with Davong·s
sealed Winchester. A modified disk
write/read program. run in Microsoft
BASIC loaded 16.384 records of 64 char
acters (each taking 2 bytes) for a total of
2.097.152 bytes. For me to include com
parison data generated from BASIC
didn't seem fair. since I'd only be com
paring the transfer rates. I did a direct
copy of 2 megabytes with the
DUPLICATE command in the file puii
down menu. This will do a machine
ianguage speed direct copy of anything.

The results are interesting and are shown
in table I .
Just to give you an idea of the speed
of the drives with respect to the built-in
514-inch disk. I copied the BYTE
standard-length data file with DUPLI
CATE . First I did a file-to-file on the
51,.i-inch disk. and then on the Davong
and Tecmar drives. The 514-inch disk
took 22 seconds to do the standard
BASIC write and 22 seconds to read the
65.536 bytes of data. The Davong Mac
Disk took just IO seconds to write and
6 seconds to read. The 5-megabyte
cartridge Tecmar MacDrive swung in
pretty close with 13 seconds to write and

Tub le I: Time required to copy 2 megabytes fram file to file
Duplicate time

Unit

2:37
4:12
3:04

Davong MacDisk 10-megabyte hard-disk
Tecmar MacDrive 5-megabyte cartridge
Tecmar MacDrive 10-megabyte hard-disk

7 seconds to read. Keep in mind that the
larger the data file size. the less time
wasted.
Some other considerations: the Mac
Disk was noticeably louder than the Tec
mar equivalent. The cooling fan is to
blame: 1ecmar chose a quieter and more
expensive fan. There is a problem with
the rubber feet Tecmar uses: they are
glued on and came off almost im
mediately.
SUMMARY
I would have to say that Tecmar won this
one-hands down. But it is difficult to
give Davong a second place. It's like say
ing that a Ferrari is better or worse than
a Lamborghini. Both machines do their
job excellently and with relative
transparency to the Macintosh. But
anyone who recognizes the limitations
of the present Macintosh or requires
more support in the future for Macin
tosh/Lisa local networks should take a
look at the Tecmar system. •

ENDALLYOUR

SPELiNG
PROBLEMS

THE SENSIBLE SPELLER
WON'T LET MISSPELLINGS
programs* and runs on allApple//c. //e. II+.
"' v '"''I
This unique software
GET I\WI\
T . program. a virtual elec and Apple-compatible computers. Yes. Sensible
TM

tronic dictionary. catches spelling mistakes in
your writings. It actually displays misspelled
words in context. suggests the correct spelling.
and allows immediate replacement of misspel
led words with correct ones. It derives its huge.
80.000-word vocabulary ... which is all on disk...
directly from the official Random House Dictionary.
Sensible Speller is friendly and fast,
taking only a minute or two to correct a ten
page document. It provides room on disk to add
thousands of your own words. It is compatible
with nearly all Apple word processor
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Speller is the "best of its kind ... as stated
bySoftalk Magazine in its March. 1984 issue.
Sensible Speller is available for S125
in either the "IV"* or ProDOS version at your
dealer or you may order it direct. enclosing
s1.25 for shipping. Visa/MasterCard/Check/
COD welcome! And...send for a free brochure
on all Sensible Software products.
...._

•

"'(£] Sensible

~Software, Inc~

24011 Seneca.
oak Park Ml 48237
1313) 399-8877

•tr w or ks w irh au rhe foJ!owing word

processors. w ith owners o f rrademarks
indicate d in parentheses: DOS 3 2 &
DO S 3.3-AppleWorks & AppleWrit er.
all versions /Apple Computer. ln c. j;
Bank Str eet W rir er fBrodebu n dJ;
Fo rmat II /K ens1ngro n M icrowa reJ:
H omeward & Screen Wr iter !Sierra On
line Inc.I: Word Handler fS 1l1con Valley
Sysremsl: CP/ M-Wordsrar !Digital
Research Corp.-M icropro 1nternar1ona1 1:
PFS: WRITE {Sofrware Publishing, Inc):
and orhers. A ll rearures are nor available
w ith CP /M. PFS: W RITE & W ord Handler

Circle 693 o n inquiry card.

BY MITCH TRACHTENBERG

MULTIPLAN/CHART

ON THE MACINTOSH
This best~selling spreadsheet
and its graphic complement take full advantage of Mac's
graphics and innovative user interjace

B

y any standard of measure.
Multiplan for the Macintosh
is a winner. Not only has
Microsoft managed to retain
the Multiplan features that legions of
spreadsheet users find so desirable. it
has also managed to fully exploit Macin
tosh's unique graphics and user inter
face. By doing so. the company has
created a product that rivals. and in
many ways exceeds. anything else avail
able in the spreadsheet genre. espe
cially when combined with a compan
ion graphics generator program called
Chart (see "Chart. Multiplan's Graphics
Companion" on page A90).
Not all the news is good. however. The
Macintosh version of Multiplan exhibits
a few idiosyncrasies. as well as some
command incompatibilities with previ
ous versions. In addition. users familiar
with integrated packages may find
swapping data between this spread
sheet and its graphics companion
arduous.
THE PACKAGE
Multiplan is supplied on a single
3Vi-inch Sony floppy disk containing the
Macintosh operating system. the Multi
plan program. and a Help file. Included
with the disk is a surprisingly thin .
172-page instruction manual (compared
with more than 400 pages in the Apple
II Multiplan manual). An order form for
a $10 backup disk is also provided.
Multiplan. like its companion program

Chart. is copy-protected. Microsoft ex
pects the purchaser to make a working
copy of the programs for regular use.
However. the master disk must be in
serted into the Macintosh every time
the computer is restarted. As a result.
the possibility of disk damage due to
normal wear and tear exists.
THE SCREEN
When you first load Multiplan. the
screen shown in figure I is presented.
This screen display is a joy to behold
for those who have wrestled with pre
Macintosh spreadsheet displays. Entries
appear as black characters on a white
background. cells are bounded by
dotted lines. row and column numbers
are clear. and the "current cell" is clearly
identified in reverse video surrounded
by a thin boundary.
The menu bar and main window will
be familiar to Macintosh veterans since
Multiplan's main window makes use of
common Macintosh symbols Scroll
bars and arrows. title bar. sizing box.
and window bars operate in usual Mac
fashion. In addition. there is a formula
bar between the menu bar and the main
window. which shows the address and
contents of the current cell. In the
empty spreadsheet of figure I. cell RICI
(row I. column I) is the current cell.
One disappointment is the small size
of the worksheet area that Multiplan
displays. Unfortunately. worksheet clari
ty is gained at the expense of display

high~intensity

size. At its largest normal setting. the
main window displays I 5 rows by 6 stan
dard (IO-character-wide) columns. This
compares with 20 rows by 7 columns
for Multiplan on the IBM and 20 rows
by 8 (9-character) columns for Lotus
1-2-3. For those who work with wide
worksheets. this is not good news.
One quirky aspect of the program
results in protected worksheets display
ing 16 rows at a time rather than 15
rows. Room for the extra row is ap
parently gained by eliminating the grid
lines used in unprotected worksheets.
GETTING AROUND
THE WORKSHEET
The Multiplan mouse pointer takes on
different shapes as it moves across the
display. These shapes correspond to the
effect that a click or drag of the mouse
has at various locations. When the
mouse pointer is over worksheet cells
ready to select a cell. it looks like a
shadowed plus sign. When over the title
bar. ready to move the worksheet win
dow. it appears as a four directional
arrow. Other shapes and actions are
similarly logical in nature.
I am distressed by the absence of one
(continued)

Mitch Trachtenberg (29 Inman St .. Cam
bridge. MA 0 213 9) edits the Macintosh
newsletter for the Boston Computer Society.
He is a freelance instructor. training small
groups in the use of business software.
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pictorial cue. To expand a formula.
Multiplan accepts a click of the mouse
in any worksheet cell as an instruction
to enter that cell's address into the cur
rent cell's formula. At other times. a click
of the mouse in a worksheet cell com
pletes any entry in progress and selects
the clicked cell. In my opinion. the pro
gram would be much easier to use if the
pointer changed to indicate these dif
ferent modes. Borrowing from Mac
Paint. I would propose using a lasso to
indicate when a click of the mouse
grabs a worksheet cell and places it in
another cell's formula. The pointer for
the other mode could simply be a bull's
eye.
Getting around the worksheet is fair
ly simple. despite the fact that Microsoft
has inexplicably eliminated the GOTO
command. Clicking any cell makes it the
current cell. Movement to adjacent cells
is accomplished by pressing Return in
order to descend. Shifted Return to as
cend. lab to go right. and Shifted Tub
to go left.
Larger movements are accomplished
using scroll bars. The scroll system is not
a perfect solution to getting around.
however. Since the scroll bars represent

,..

s

File

Edit

Selett

Format

the entire 63-column by 255-row work
sheet. it is hard to estimate exactly
where you will land when you drag a
scroll box. Second. a typical move re
quires a horizontal scroll and a second
vertical scroll. Because Multiplan
doesn't cut off mouse input while the
screen is updating. a click in what you
thought was the current scroll box loca
tion may actually be to one side of the
scroll box. If this is the case. Multiplan
responds by scrolling again. generally
back to where you started. This is a
minor but irritating idiosyncrasy.
I.n addition to the scroll boxes. Multi
plan allows you to select (and scroll the
display to) any named range. You can
also scroll to the active cell. the last cell
of the worksheet. or. in a two-step pro
cess. the first cell of the worksheet. Still.
it is hard to understand why Microsoft
eliminated the GOTO {address} com
mand. Such a command would provide
compatibility with the GOTO com
mands available in the old Multiplan.
Lotus 1-2-3. and most other spreadsheet
programs.
Another disconcerting aspect of
Macintosh Multiplan is the possibility.
using scroll bars. of ending up in a sec-

Options

Calculate

Untitled
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Figure I: Multiplan's screen format is a fiybrid of Macintosfi and Microsoft conventions.
Tfie selected cell is fiigfiligfited in reverse video. and tfie sfiadowed plus sign signifies tfie
cursor. Tfie cleanliness of tfie overall grid is a definite plus but is offset by tfie limited size of
tfie spreadsfieet window- I 5 rows by 6 columns.
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DATA ENTRY
Hands down. the silliest feature of
previous versions of Multip!an was the
ill-conceived Command menu. Instead
of requesting a command by typing a
slash or control character. Multip\an in
sisted on starting every entry with a
command. except when the previous
action was an entry completed with an
arrow key.
Now. these machinations are unnec
essary. To enter a label. you simply type
the label and hit Enter. Return. or lab.
To enter a number. type the number
and hit Enter. Return. or lab. To enter
a formula that might be confused with
a label. precede it with an equals sign.
type the formula. and hit Enter. Return.
or lab. This is an enormous improve
ment over preceding Multiplan pro
cedures.
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tion of the worksheet that does not con
tain the current cell. For people trained
in other spreadsheets. in which the dis
play is scrolled by changing the current
cell's location. this will cause confusion
and probably some surprise changes to
cells. I found myself entering material
into the cell under the pointer. only to
notice upon hitting Enter that my
pointer was far. far away from the cur
rent cell. After a bit of use. this problem
resolves itself if you adjust to the idea
that you can move the display without
changing the current cell.

SPREADSHEET OPTIONS
Macintosh Multiplan exhibits the stan
dard range of spreadsheet functions
and then some. It has lookup and index
functions to enable one part of a
spreadsheet to selectively choose data
from another. TWo functions-itercnt and
delta-give the user control over the
iteration feature used to keep recalcu
lating circular references until they con
verge satisfactorily. Logical functions.
such as IF, AND, NOT, OR, ISERROR,
and ISNA, together with Multiplan's text
string handling. allow the program to
give results in English. Multiplan does.
however. lack date functions like those
in Lotus 1-2-3. Chart makes several ad
ditional functions available via its
ANALYZE command. These functions.
which generate results such as cumula
tive sums. trend lines. and so on. are a
nice supplement to Multiplan's own.
\continued)
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To enter a reference to a worksheet
cell or range into a Multiplan formula.
you click the cell or drag the range. The
cell or range is indicated as you press
the mouse button by a slight change in
the region's boundary appearance-the
dotted lines become finer. The range
being indicated appears and is updated
instantly in the formula bar for the cell

being entered. Cells can also be entered
into formulas by typing their addresses. '
All cell references generated by click
ing or dragging a range are initially
relative: that is. they identify a location
based on its distance from the current
cell.
The appearance of a Multiplan
relative reference is unchanged from

Whatever System You Use ...

... there's plenty of UniPress Software
from our product library
• Emacs Multi-window
extensible editor
• Minimacs-Emac:s
without MLISP
• Phact Isam File Manager
• /ROB - Relational
Database
• The M"1U System

• OCalc Spreadsheet
• Lex Word Processing
• Leverage List Processor

• Lattice CNative

UNIX 4.1. 4.2. System Ill,

• Lattice CCross to MS-DDS
• Amsterdam Cand Pascal
Compiler Kit

V,VI
VMS

In addition. we carry the UniPius + Unix System Vfor
the Apple Lisa and afull line of application software
dedicated to the Lisa.

MS-DOS
XENIX

Call or write our trained staff for more product information
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previous versions of the program. Thus
Rl+xlCl-!:11 refers to a cell x rows down
and !:I columns back. References can be
converted from relative to absolute or
vice versa with the ABSOLUTE/REL
ATIVE REFERENCE command on the
Edit pull-down menu (or with the "T key
command). This command is a toggle
type. and. in a nifty bit of programming.
the name of the command that appears
in the pull-down menu switches from
ABSOLUTE REFERENCE to REL
ATIVE REFERENCE depending on the
status of the command. As in other
Macintosh applications. commands that
cannot be used at a given moment are
shown dimmed.
Adding or changing formulas is excep
tionally easy with PASTE FUNCTION.
Select PASTE FUNCTION and Multi
plan responds with a list of available
operations. Any operation can be in
serted into your formula. Multiplan adds
a leading equals sign if appropriate and
supplies the parentheses used to bound
arguments. The program will also locate
your insertion point in between the
parentheses.
PASTE NAME works in exactly the
same way. PASTE NAME allows you to
choose the appropriate named range
from a list of all the ranges you have de
fined. Together. these two commands
make Multiplan formulas extremely
easy to develop.
Editing entries is also easy. Moving
the mouse pointer to the menu bar
causes the pointer shape to change to
an I-beam. When the pointer assumes
this form. editing is done exactly as in
MacWrite.
·
If. despite all of Multiplan·s helpful
features. you do make a mistake. you
can simply undo it by selecting UNDO
from the Edit pull-down menu (or typ
ing "Z at the keyboard). As in other
Macintosh software. the UNDO com
mand restores the worksheet to its
previous state. As things stand now.
there is one level of UNDO; mistakes
become permanent if you don't catch
them before making an additional
change to the worksheet. The UN DO
command itself can be undone by
selecting UNDO a second time. As with
the ABSOLUTE/RELATIVE REFER
ENCE toggle mentioned above. UNDO
changes to REDO in the pull-down
menu when UNDO has been chosen
(continued)
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once. Thus even the menus in this pro
gram provide current information.
Multiplan can be set to recalculate
automatically after each entry. or to
recalculate only when requested to do
so. What's different in Multiplan from
other spreadsheets is the ability to sus
pend recalculation in order to respond

to keyboard or mouse commands. Even
when recalculation is lengthy, there is
no need to stop work while number
crunching proceeds.
Multiplan has always excelled in the
ease with which formulas or data can
be copied from place to place. To copy
the contents of one cell to subsequent

cells. you simply drag the mouse over
the original cell and the copy-to range
and choose the FILL RIGHT command
from the Edit menu. An identical pro
cess is used to FILL DOWN. FILL
RIGHT and FILL DOWN, like most com
monly used commands. can also be
selected from the keyboard by "R and

Chart Multiplan's
Graphics
Companion

The initial display presents two windows:
a small one in the foreground. labeled
New Series. and a large window in the
background. labeled Untitled. Data is
entered into Series windows. and the
resulting Chart is drawn in the larger
window.
To give you an idea of how easy it is
to use Chart. let's walk through the steps
involved in plotting a four-number se
quence "'e will completely ignore the
bells ana whistles Chart offers. as well as
the program's manual. Results of the
steps are illustrated by figures I. 2. and 3.
The numbers we'll use are the total
quarterly sales from a Multiplan printout:
310, 530. 295. and 800. ~egardless of
where the pointer is on the display. thE
moment you type the first digit a new
window appears. labeled "Series
HH:MM:SS XM:· The time is filled in with
the actual Macintosh clock time. This win
dow. aside from the title. is a copy of th~
New Series window. It is divided into two
columns. labeled X and Y. which accept
"Categories" and "Values" (Chart's ter
minology). A Plot Series "button" ap
pears abc e the two columns. and there
is a black1 I-out box labeled · )rder:· The
number you type appears i1, the Y col
umn. and the X column is automatically
given the sequential value I.

As you continue entering the values.
separating them by presses of the Return
or Enter key. Chart provides sequential
numbers in the X column. Mistakes can
be edited as in MacWrite or Multiplan: the
pointer becomes an insertion point.
assumes the shape of an I-beam. and can
be located by clicking the mouse. Drag
ging will select material. which can then
be deleted, cut. or copied.
Once you have made the four entries.
you click the Plot Series box. In a few
seconds. the large window is filled with
a bar chart. A click in this large window
moves it to the foreground. Figure 1 il
lustrates Chart's data-entry screen.
The first nonintuitive step comes when
, ~u want something other than a bar
chart. When this is the case. you pull
down the Gallery menu and choose the
type of Chart you are interested in. Let's
choose a pie chart. Chart presents a
"Gallery" w
)W (see figure 11 showing ·
6 styles of pie charts. Clicking any one
of the Charts shown selects it. and click
ing OK causes Chart to replot the data.

wo things can be said about Chart
at the outset.
it is an ex
ordinary tool ror me creation or
presentation graphics. It provides a wide
variety of formats. allows customization
of graphs in almost every imaginable
respect. and has enough automatic fea
tures to be learned c e rapidly.
Second until the Macintosh is able to
run applications concurrently. Chart can
not really be used with Multiplan to
generate instant what-if-type graphs.
The version of Chart I've been using is
a prerelease copy. an• thus subject
change. Nonetheless. 1:hart's doc um
tation was final when this article was pre
pared. so there should be few. if any.
major surprises.
Chart will look familiar to anyone who
has used Macintosh Multiplan. It hast
same File. Edit. and Format pull-dow11
menu names as Multiplan. along with
some new ones: Data. Gallery. and Chart.

T

I: Chart's da
graphi activity.

r 115u1
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·y screen provides users with two w dows
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Figure 2: Chart offe1

CUSTOMIZING THE CHART
Pulling dow~ the Chart menu shows an
option labeled 'Add Legend:· When you
choose this option. the chart is replotted
to make room for a legend. which

al styles of pie charts.

MU LTIPLAN/CHART

• D. respectively. Entire cells or blocks
of cells can be cut or copied from the
worksheet into the Macintosh Clip
board. From here they can be pasted
into other sections of the worksheet.
into other worksheets. or even into
other application programs such as
Chart.

matches patterns or markers on the chart
with the entries in the Y column of the
series window. This is not particularly
helpful in a series like my sample. in
which I have simply let Chart fill in the
Y column with sequencing numbers. But
Chart allows you to create series windows
in which the Y column is filled with text
or sequential dates. making a legend very
helpful.
Chart offers numerous options. '!ext can
be boldfaced. italicized. or both. Tuxt can
be made small. medium. or large. You can
change border widths. as well as the style
of borders (from rectangular to beveled.
double. round. or shadowed). You can
select background patterns for different
regions. Changes made to a chart in one
format are preserved to the extent pos
sible when additional formats are chosen.
Figure 3 illustrates some of the display
features available in Chart.
Users are given similar control over the
display of data in the Series windows.
which governs the presentation of the
data on the axes of the chart. Category
and Value entry columns can be in
dependently formatted to display
numbers as integers. fixed numbers with
a set number of decimal places. percent
ages. dollars. and so on. Custom formats
can also be designed by adding text
before and/or after the value.
When a Series window is active. you
can set the redrawing of the chart to
manual. but when changes are made to
the chart itself. every change causes a
complete redrawing. On my version. re
drawing took between 5 and I 0 seconds:
too long for comfort. Because much of
the work of varying placement. type style.
etc. is going to be trial and error. these
delays add up to considerable wasted
time.

ADDING SERIES
According to the manual. Chart can plot
several series up to a total of about 100
data points. You enlarge series by either
typing into the New Series window or
choosing a series type from the Data
menu. This is also the method used to
change the Series Name. Category Name.

Multiplan includes a single-key sort.
which acts only on full rows. sorting the
rows based on the contents of the
selected column. Sorts can be in as
cending or descending order. This
limited sorting ability represents the ex
tent of Multiplan·s database functions.
Macintosh Multiplan has extensive

and Value Name. which become the
chart's title. x-axis label. and y-axis label.
respectively. Depending on the type of
series chosen. Chart will assist you by fill
ing in the Categories column auto
matically. For a date series. for example.
you can instruct Chart to start with J/1/82
and increase each entry by three months.
Not all open data series need to be
plotted at a given time. Using the LIST
command from the Data pull-down
menu. you can select which series you
want listed and which series you want
plotted. In addition. the order in which
series are plotted can be varied by chang
ing the number in the "Order" box of the
series you wish to change. This is impor
tant because the first series plotted is the
source of the chart title and axis labels.
Whenever a series window is in the
foreground. Chart offers an Analysis fea
ture from the Data pull-down menu. This
consists of several operations on data
series-Average. n·end. Growth. Cumula
tive Sum. Difference. and Percent-each
of which generates a new series. which
is labeled with the name of the analyzed
series and the type of analysis that has
been performed. The analysis series can
be plotted like any other data series. A
statistical feature generates additional.
unplottable information (number of
points. median. standard deviation. cor
relation coefficient. etc).

E11tem Region Siles by Quarter

Firsl llw'ler
re5Ulbare prior
lo inlroducllon of
new products.

27X

..

Figure 3: Grapfis generated can be adorned

witf1 a variety of textures for appealing
appearances.

(continued)

AT A GLANCE
Name
Chart
fype
Graphics program
Manufacturer
Microsoft Corporation
10700 Northrup Way
Bellevue, WA 98004
(206) 828-8080
Computer Needed
Apple Macintosh or Lisa running MacWorks
Price
$125
Documentation
184-page manual
Audience
Anyone desiring high-quality graphics from
numerical information

SORTING AND PASTING
Chart has a Sort option that allows you
to enter items in random order and sort
them in ascending or descending order.
This can be useful when entering un
alphabetized information and then chart
ing it in alphabetical order.
Chart will import from Multiplan work
sheets or from any text file. In a text file.
items must be separated by commas or
tabs. and each line must end with a
Return. Every line will be treated like a
Multiplan row. When importing data.
Chart chooses the longest dimension of
the region to be imported and uses this
to divide the information into series. In
other words. if there are more columns
than rows (the rows are " longer") in a
region being imported. each row is
treated as a series. If there are more rows
than columns (the columns are "longer").
each column is treated as a series.
The transfer of data is accomplished via
(continued)

m
2
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formatting control over the worksheet
Selected cells or regions can be format
ted to display data as integers. dollars.
percentages. or in scientific notation.
The number of decimal places dis
played is also optional. The whole
worksheet can even alternate between

Guide to the Apple • DECEMBER 1984 • BYTE

A91

MU LTIPLAN /CHART

AT A GLANCE
Name
Microsoft Multiplan for Apple Macintosh
Type
Electronic worksheet program
Manufacturer
Microsoft Corporation
10700 Northup Way
Bellevue, WA 98004
(206) 828-8080
Format
31/2-inch floppy disk (Macintosh format disk)
Computer
Apple Macintosh or Apple Lisa running
MacWorks
Documentation
Three-part, 172-page manual, including
"Learning Multiplan," "Using Multiplan,"
and "Multiplan Reference"
Price
$195 (backup disk costs an additional $10)
Audience
Anyone doing spreadsheet-type calculations

displaying numbers with or without
commas inserted.
All entries. including values. can be
formatted to display with left. right. or
centered orientation in their cells. Over
size entries. when centered. spill into
adjacent cells. This makes centering sec
tion titles a simple matter. Because
labels always overflow into adjacent
cells as long as the adjacent cells are
empty. there is no need to format cells
with the CONTINUOUS command. as
in previous Multiplans. Alignment com
mands are also available from the key
board through using the three adjacent
and appropriately ordered keys • F. • G.
and "H .
Multiplan's useful Show Formulas op
tion is unchanged from previous ver
sions of the program.
Multiplan worksheets can be saved in
either Normal or SYLK (symbolic link)
format. SYLK files are ASCII (American
Standard Code for Information Inter
change! encoded for telecommunicat
ing worksheets to and from other com
puters. However. saving and loading
SYLK files are slow. My benchmark file
took about a minute to save and slight
ly more than a minute to load in SYLK

format (table I). Macintosh Multiplan
cannot directly import worksheet files
from non-Multiplan spreadsheets. such
as VisiCalc or Lotus 1-2-3.

PRINTING
Macintosh Multiplan excels at printing.
Page breaks are determineO. ba$ea on
the information provided in the Page
Setup dialogue box (figure 2) and are
visible on the screen as dashed lines.
Choosing SET PAGE BREAK from the
Options pull-down menu inserts a page
break above and to the left of the
selected range. User-set page breaks.
which can be deleted. appear with
longer dashes than the automatic page
breaks. which cannot. This is yet another
example of the exceptional use Multi
plan makes of the Macintosh high
resolution display.
Multiplan can print sideways. simpli
fying the printout and assembly of wide
spreadsheets. Unfortunately. it cannot
print out a continuous sideways form.
The printing process involves the
creation of a Print file. Because this
takes up disk space. you may run into
problems trying to print with a nearly
full disk. When this is the case. you are

(continued)
the Clipboard. The region of the Multi
plan worksheet that you wish to import
is copied to the Clipboard. Multiplan is
shut down. Chart is loaded and the data
is "pasted" with the command on the
Edit menu. Depending on the type of
series that is open when the PASTE com
mand is issued Chart will use imported
text as Category labels. Unfortunately.
there is no way of importing names for
the Series. Categories. or Values: these
must be changed manually by using the
Data menu's window options.
Charts can be linked to Multiplan work
sheets by choosing the PASTE AND
LINK command to import data. Once
linked to a worksheet. Chart will auto
matically check the worksheet for the
most recent data before plotting. Using
this feature really requires two disk
drives. although a great deal of disk jug
gling can accomplish the same end. It is
impossible to link to a word-processing
document.

SAVING, LoADING, PRINTING
Files are saved with the SAVE or SAVE
AS command on the Edit menu. Both the
chart format and the data series are

A92

saved together. While formats and data
are saved together under a common file
name. it is possible to load only a saved
format or only the saved data series.
Loading saved data causes it to be added
to the list of series already open. while
loading a saved format wipes out the
open format. This feature means that
once a standard format is painstakingly
established. you can easily plug different
data series into it. In part. this compen
sates for the slowness of customizing a
chart.
Chart's Page Setup and Print dialogue
boxes match those of Multiplan. The
printout is scaled to fill the page prop
erly according to the information pro
vided in Page Setup. As a result. the
printed resolution often exceeds that of
the display window. In my prerelease
copy. the geometry of a printed graph
sometimes varied from that of a dis
played graph. While at first disconcerting.
this feature always improved the ap
pearance of the printed chart.
If Print is selected when a series is in
the foreground. the printout will consist
of the series rather than the plot. a useful
method of generating tables.
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DOCUMENTATION
Chart's 184-page manual matches Multi
plan's in size and format. Since Chart is
a harder program to learn than Multiplan.
I believe the documentation should in
clude more examples than it does. None
theless. this manual. like Multiplan·s. does
an excellent job of giving a user both a
quick tutorial and a fairly comprehensive
reference.
Chart has so many options it wi ll take
a good deal of time for users to become
proficient. Yet it has sufficient automatic
choices that a new user can create ac
ceptable graphics within an hour. Micro
soft has done a good job of matching
Chart and Multiplan: the two programs
are similar enough in operation that
learning one helps substantially in learn
ing the other.
Chart's analysis features are a pleasant
surprise and make the program genuinely
useful for stand-alone information
analysis. In combination with MacWrite.
Chart could be a worthwhile purchase
even for those who will not be using
Mui tip Ian.

-Mitch Trachtenberg

M ULTIPLAN/CHART

HELP AND DOCUMENTATION

manual supplied with Multiplan looked
rather skimpy. After using the manual.
I think it is a model of the correct way
to compile documentation. In its 17 2
pages. it includes a quick tutorial
(" Learning Multiplan" ). a good how-to
section ("Using Multiplan"). and a well
organized reference. glossary. and in
dex. This is a manual that explains
things quickly and clearly. Three cheers
for the Microsoft technical writers.

Multiplan's Help facility. entered by
choosing ABOUT MULTI PLAN from
the menu. is thorough. well written. well
organized. and easy to navigate. Unfor
tunately. it is merely an on-line
manual-not a context-sensitive Help
facility. Context-sensitive Help is nothing
new. and it is surprising that designers
who were sophisticated enough to
make command names context-sensi
tive didn't bother to make Help context
sensitive.
On first sight. I thought the written

OTHER FEATURES
An invaluable aspect of Macintosh
Multiplan is its ability to link worksheets
together. Instead of the bewildering ex
ternal COPY command of previous
Multiplans. Macintosh Multiplan uses a
PASTE and LINK command. Cells from
a supporting worksheet are copied into
the Clipboard. which keeps track of
documents' sources. Then. the source
worksheet is closed. the worksheet
where the information is to go is

warned to move some documents and
prompted to try again.
Printing quality is exceptional in both
standard and high-quality modes. but I
judge the draft-quality printout on
Apple's Imagewriter unacceptable.
There are too many circumstances in
which columns of numbers do not align
properly.

Table I: Spreadsheet performance benchmarks.
Hardware/Software
Configuration

Save
Recalc
Load
(seconds) (seconds) (seconds)

Macintosh/Multiplan
IBM PC/Multiplan
IBM PC/Lotus 1-2-3

Disk Storage Available
(kilobytes)

r

8

95
3

7

8
8

10.6

15

13

23.1

11 .7

• Keyboard data entry available during this procedure.

Paper:

@US Letter

O US Legal
Orientation:
~Print
~

O Tall

O R4 Letter
O International Fanfold
O Tall Rdjusted
@Wide

OK
(Can cel J

Row and Column Numbers

Print liridlines

Page Header:\ &cSales Figures for the Eastern Region

Page footer: ._,&_l_&_d_
&_
r&_t_1,:....__ _ _ _ _ _ _ _ _ _ _ _ _ __.
Left Margin: I 0. 75
Top Margin:

:::::====~

~j1_ _ _~

Right Margin: ] 0.75
::::::=======:
Bottom Margin: 1______,
._I

Figure 2: Multiplan's print options are numerous. Here tfie Page Setup dialogue box

prompts users to select a variety of print parameters. Page breaks are identified on tfie
display. and sideways printing is supported.

opened. and cells are pasted and linked
into the open worksheet. Multiplan
presents an alert box to let you know
what you are linking and gives you a
chance to cancel as well. Once the link
is established. Multiplan shows the
source of the linked information-both
the document and the cell-in the for
mula bar when the linked cell is made
the current cell.
Multiplan also provides versatility in
the use of names. You can assign any
range in Multiplan a name of as many
as 31 characters. When there is text in
the current cell of the selected range.
Multiplan proposes this text as the
range name. This makes it very easy to
name worksheet rows and columns with
the labels used as headings.
You can also protect information.
After removing cell protection from
those cells in which data entry is to be
permitted. you select PROTECT DOCU
MENT from the Options menu. Pro
tected documents are displayed without
grid lines or row and column headers.
and unprotected cells within them are
underlined.
You can create hidden columns by set
ting the width of any column to zero.
Confidential information can be placed
in these hidden columns. and. when the
worksheet is protected. there is no hint
to an inexperienced user that these col
umns exist. Hidden columns are not
printed out.
Macintosh Multiplan can display as
many as four windows on one workc
sheet. Windows are split by dragging
the dark "window bars" into the scroll
bars.
Multiplan allows you to freeze any
number of rows and columns as titles.
making it easier to find your way in large
worksheets. Titles are indicated on the
display by a solid line extending out
from the row or column header. thus
separating them from the remainder of
the worksheet.
Judged on its merits as a spreadsheet.
Macintosh Multiplan scores high marks.
It has a wide range of functions. and its
ease of use is exceptional. The Macin
tosh version of Multiplan takes advan
tage of the Mac's high-resolution dis
play, giving substantial amounts of
worksheet information via visual cues.
Printing. formatting. and file handling
are unmatched thanks in large measure
to the Macintosh environment. •
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EVALUATINGi5ii5ii5iE
THE MACINTOSH FINDER
The Macintosh's operating system is friendly, hut at what price?

T

he Finder: in a world of oper
ating systems with names
like MS-DOS. XENIX. and
CP/M-86. the name of the
Macintosh's new operating system
sounds both friendly and nontechnical
That's what Apple had in mind.
Early in the Macintosh design process.
Apple set an objective-to make its new
computer immediately useful to a
novice. Apple's computer needed an
operating system that was easy to learn.
To this end. Apple designed a window
and mouse operating system. called the
Finder. using the graphic symbol con
cepts the corporation had developed
for its more expensive Lisa computer.
The Finder is friendly to the novice.
People with little or no computer ex
perience can sit down before a Macin
tosh and perform useful work in a short
time. But users are novices only once.
and more experienced computer users
who are new to the Macintosh may find
conventional command-oriented oper
ating systems more intelligible.
INTERNAL ORGANIZATION
The Finder is only the top level of a
multilevel Macintosh operating system.
The lowest level consists of various
hardware interfaces and drivers and oc
cupies about a third of the MK-byte
ROM in the Macintosh. The next level
is the user-interface toolbox. which con
tains a wide variety of routines for im
plementing complex window/mouse
based programs. This code occupies
the remaining two-thirds of ROM. At the
highest level of these ROM routines is
the Finder program itself. stored as a
disk file. The Finder has an accompany
A94

ing file. called the System file. mainly
used to store font images. icon images.
and text messages but also some code.
The Finder program manages the
Macintosh's desktop. It is equivalent to
the command-line interpreter part of a
more conventional operating system.
The Finder is a rather large program.
If it were to stay in memory all the time.
little memory would be left for applica
tion programs. Therefore. the Finder is
dumped from memory whenever you
start an application program. This dif
fers from most microcomputer operat
ing systems. which stay in memory and
provide an interface between the ap
plication program and the hardware.
Macintosh application programs do not
work through the Finder; they access
the Macintosh hardware by calling the
routines in ROM on their own.
When you return to the Finder. the
computer essentially performs a "warm
boot" and reloads the Finder from disk.
This makes quitting an application pro
gram a relatively time-consuming task
(often taking 15 or 20 seconds).
FINDER CONCEPTS
The Finder is built around several key
concepts: the desktop metaphor. data
as objects. mouse integration. and the
shared user interface.
Desktop Metaphor: The computer's
screen can be represented as a desktop.
A number of items can be present on
the screen "desk" at one time. just as
you can have a calendar. file folder. and
notepad on an actual desktop
Data as Objects: Data. whether in pro
grams or files. can be represented as
objects on the desktop. You can move
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them around. The Finder assigns
graphic symbols (called icons) to such
data-objects.
Mouse Integration: The mouse is an
integral part of the Finder: it controls
the cursor and is your interface to the
operating system. The Macintosh does
not include any cursor-control keys. and
you cannot use the Finder without using
the mouse.
Shared User Interface: The Macin
tosh provides a consistent user interface
for all programs. This ROM (read-only
memory) interface allows different pro
grams to share and exchange data. To
run efficiently, all software must adhere
to this common interface.
THE FINDER AT WORK
Suppose you want to use your Macin
tosh to write a letter. The basic steps are
start the computer. load and run a word
processing program. and copy the new
ly created letter to a separate disk for
backup. (I'll ignore printing the letter for
the purposes of this example.)
When you first turn on the Macintosh.
the screen prompts you to insert a disk
by displaying a disk icon with a ques
tion mark. (You may turn the computer
on with the disk already in the com
puter if you wish.) After you insert a
disk. the desktop is set up. and an icon
representing the disk you inserted is
displayed in the upper right-hand
(continued)

Mark S. Jenning s is president and founder
of Digital Kinetics. a small firm specializing
in technical/engineering software and user
manual development. He can be contacted at
POB 3203. Durham. NC 27705.
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THE MACINTOSH FINDER

corner of the desktop (figure I). The
name of the disk ("Write" in this exam
ple) is displayed underneath the icon.
Write contains the word-processing pro
gram you will be using.
To access the contents of Write. you
select the disk by moving the pointer
over the disk icon and pressing the
mouse button. (The pointer is a little ar
row on the desktop that you move
around with the mouse.) This causes the
icon to darken. indicating that Write has
been selected. Next. you move the
pointer up to the menu bar (the top line
of the screen where various menu cate
gories are displayed) and position it
over File. When you press and hold
down the mouse button-an operation
called "dragging·;_the menu choices
under File pop down from the menu bar
like a window roller shade (figure 2).
Since you want to "open up" the Write
disk. you move the pointer down to the
OPEN command and release the
mouse button. This opens a window on
the desktop that displays the contents
of Write (figure 3).
One of the files displayed in the win
dow is the word-processing program
you want to use-MacWrite. Starting the
word processor involves the same
sequence of steps used to open the
disk: you select the MacWrite icon by
clicking on it. then you drag the File
menu down to the OPEN command.
This opens a new window for the word
processing program (figure 4).
After exiting the word processor. the
Finder dumps you back to the desktop.
As you can see in figure 5. a new icon
is now visible (labeled "Smith 5/19"): it
represents the document file for the let
ter you wrote with MacWrite.
To back this file up. you need to copy
it to another disk. First you need to put
the backup disk on the desktop. If you
have two disk drives. you simply insert
the backup disk in the second drive. If
you have a single-drive Macintosh. you
need to eject the Write disk by select
ing the Write disk icon and selecting
Eject with the File menu. You then can
insert the backup disk. In either case.
a new disk icon (previously labeled
"Backup") representing the backup disk
appears on the screen.
Copying a file involves dragging its file
icon to the desired destination. In this
case. you need to drag the Smith 5/19
file icon to the Backup disk icon (figure
A96

6). The Finder will then copy the file. If
you have a single-drive Macintosh. you
are in for a few disk swaps. (The Macin
tosh always ejects a disk and prompts
you for the name of the next disk it

,,. IS

File

Edit

Uiew

wants during disk swaps.)
FINDER PERFORMANCE
But how well does the Finder perform?
I evaluated the Finder in seven general

Special

Figure I: The Finder's desktop. The disk icon in the upper-right corner of the desktop
represents the disk used to boot the computer. The Trash icon in the lower-right corner
is used to dispose of files.

Figure 2: Using the pop-down File menu to open a disk.
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areas: speed. ease of use. hardware in
sulation. flexibility. overhead. interfacing
capabilities. and ease of program devel
opment.
Although this is not intended to be a

rigid evaluation. with benchmarks and
the like. I used MS-DOS 2.0 (running on
a floppy-disk-based IBM PC) as a
general yardstick for comparison.
Speed: The Finder seems very quick

~ ~~

Mac\lrilo

Font Mover

Disk Copy

Figure 3: The desktop after a window has been opened for the Write disk. The top
three icons in the window represent application and utilit!j programs. while the lower
two icons represent folders containing files.
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Figure 4: The MacWrite word-processor window The bar on the right side of the

window is used to scroll the document being worked on. The box at the bottom of this
bar is used to resize the window. The small box in the upper-left comer of the window
is used to close the window.

and responsive. as long as disk 1/0 (in
put/output) is not involvec;:!. Window
operations (resizing. opening/closing.
and scrolling) are virtually instantaneous.
Unfortunately. the sq1all Macintosh
memory necessitates frequent trips to
the disk drive. In these cases. the Finder
seems quite slow compared to MS-DOS.
Opening or quitting an application pro
gram typically takes from 15 to 30
seconds (30 to 60 seconds for the
round trip). MS-DOS can typically load
or quit application programs in a few
seconds. Inserting or ejecting a disk
takes from 2 to I 5 seconds of computer
time depending on the configuration of
windows for the disk and how 'many
disk icons are on the "desktop." With
MS-DOS. disk handling is not under
software control. so no computer time
is required. Finally. the Finder takes from
two to fives times longer than MS-DOS
to copy files from disk to disk. This
disadvantage is most pronounced when
comparing copy times on single-drive
computers.
At time·s. these delays make the
Finder cumbersome. For example. sup
pose you wanted to copy one small file
to several different disks. With the
Finder. you need to go through an ejec
tion/insertion step for each disk just to
get each disk icon on the screen: this
can easily take 20 or more seconds of
computer time per disk. With MS-DOS.
you can perform this task as quickly as
you can g1=t disks in and out of the drive.
If your work keeps you in application
programs the majority of the time. these
delays make little or no difference. How
ever. if you are running several different
programs (especially with a single-drive
Macintosh) . these delays can become
very annoying.
Ease of use: For novice users. the
Finder is much easier to learn than MS
DOS. Most first-time Macintosh users
are able to understand the basics of the
Finder within an hour with little or no
reference to the manual. The novice
MS-DOS user had better plan on some
serious study of a needlessly complex
manual followed by a few tough initial
hours at the computer.
While the first hour with the Finder
may be bliss. later hours may not be as
smooth. First. the Finder has a great
deal of hidden behavior. and the non
technical manual glosses over explana
(continued)
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tions with an ''I'd-only-confuse-you" sort
of style. Second. efficient use of the
Finder often requires careful technique
in order to avoid memory and disk
space limitations (see the sidebar. "Tips
for Single-Drive Users") . These tech
niques require a fundamental . under

standing of the Finder. which goes
against its basic principles. Finally. the
Finder gives up nothing to MS-DOS
when it comes to cryptic keystroke/
mouse sequences for a few commands
(see table I).
Hardware insulation: The Finder does

.,
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Font Mover

Disk

Cop~

Figure 5: The desktop after quitting the word processor. A new icon representing the

letter just written is visible.
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Figure 6: Copying a file from one disk to another..The file "Smith 5/19" is dragged
over to the backup disk. While in transit. the outline of the document follows the
pointer.
·
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an excellent job of insulating users from
the Macintosh hardware. Finder users
can completely ignore issues like disk
formats. serial-port configuration. file
buffers. and device drivers because the
Finder ignores this Macintosh hardware.
While MS-DOS Jets you access the serial
port directly from the operating system.
the Finder provides no such support:
you have to use a separate application
program.
Flex\bility: One way to make an oper
ating system easy to use is to limit the
number of things it can do. ·This is the
Finder's approach. and it does limit its
flexibility. Here is a partial list of
advancep operations supported by MS
DOS that are absent from the Finder:
tree directories. · ch processing. auto
matic batch-file execution. user-directed
disk repair. user-installable device
drivers. RAMdisks. 110 redirection. sort
ing. and filters. Of course. the first
release of MS-DOS did not have many
of these things. and future releases of
the Finder may incorporate features
that will make it more flexible. But these
add-ons are likely to compromise the
Finder's basic simplicity.
The Finder does support a feature
that allows files to be placed in
"Folders:· enabling you to organize your
desktop in a hierarchy similar to MS
DOS's tree directories. Unfortunately.
this structure extends only to the
organization of icons on the desktop
and does not allow you to set up sep
arate directories. each insulated and
separate from one another. This is no
great problem for a Macintosh with its
3Yi-inch disks. because the number of
files on any disk is us~ally small. A hard
disk Macintosh. on the other hand. may
have thousands of files. and the Jack of
separate directories could be a prob
lem.
Overhead: For the Finder. it can be
described in a word: high. Apple has
done quite a job of squeezing an in
credibly complex operating system into
a sma\J amount of code. but the disk
space and memory requiremehts tend
to push the Macintosh's limited
resources.
lable 2 presents a comparison of the
disk-space overhead (the amount of
disk space required to store the oper
a.ting system) between the Finder and
MS-DOS. Memory overhead (the
[continued)

Tips for Single-
Drive Users
pple has been widely criticized
for providing only one disk drive
in the basic Macintosh. While
two disk drives are definitely desirable.
it is certainly possible to make produc
tive use of a single-drive Macintosh. All
it takes is attention to these techniques.
Use separate start-up disks for each major ap
plication. Because of the Macintosh's
limited memory size. most application
programs are not able to fit entirely in
memory. Instead. the program must often
go to disk. bringing in code and data This
requires that you keep the "application
disk" (the disk containing the actual ap
plication program) in the disk drive nearly
all of the time.
When you're ready to save the docu
ment on which you're working. the ap
plication program will typically allow you
to eject the application disk and insert
another data disk. While this is handy at
times. it enacts a penalty of several disk
swaps every time you save your work.
and you should save it often. You can
avoid these swaps simply by saving your
work to the application disk.
To use this strategy. you need to free
as much space as possible on your ap
plication disk to make room for your data
files. At first. you might think that the
Finder's system files (veritable disk glut
tons consuming up to 230K bytes on
every 400K-byte disk) would be good can
didates for elimination. No way. Most ap
plication programs require frequent ac
cess to these files.
A better idea is to create separate ap
plication disks. each having the system
files and a single application program.
For example. to create a separate applica
tion disk for MacPaint. make a copy of
your original Write/Paint master disk using
the Disk Copy utility (included in version
I. I g of the Finder). Then delete everything
on the copy except the system files and
MacPaint. You 'll end up with a stand
alone MacPaint disk that can be used to
start the computer.
Using this technique (and the tech
niques that follow) will usually leave you
with IOOK to 2 SOK bytes of open space
on each application disk. This should give
you plenty of breathing room for storage.
Of course storing data on application
disks is not very efficient. You can
alleviate this problem by using applica
tion disks for temporary storage only; use
separate data disks for permanent
storage. When you quit an application.
copy your document files to a separate
data disk that doesn't have the system
files or application program. Then you
can delete your data on the application
disk and make room for more files.

A

If you find that you frequently need to
switch back and forth between two ap
plication programs (e.g., when you are
cutting and pasting MacPaint images into
MacWrite). you may want to have a disk
with both applications. In this case. you'll
probably have to keep your data on a
separate data disk and endure the disk
swaps every time you save the data. Try
to avoid this if you can.
Use the Font Mover utility. The Finder
stores character fonts (the bit maps that
define the shape of each character) in the
System file. Because these images take
up quite a bit of disk space (I 38K bytes
in version 1.1 g) and because some users
do not need all of the different fonts. a
utility program. called Font Mover. is pro
vided .that allows fonts to be removed
from the System file.
Deciding which fonts to keep is up to
you. Keep in mind that the larger fonts
~st rewards in disk·space
offer the b
savings. Note: certain fonts. required by
the operating sy5tem. cannot be removed
by the Font Mover progran they are
Chicago-12. Geneva-9. Gene ·a-12. and
Monaco-9.
·

Stay in application programs as long as pos
sible. Since opening and quitting an ap
plication program are slow operations.
do as much work as possible each time
you run an application. For example. if
you need to paste a number of images
into a MacWrite document. draw all your
images in one MacPaint session. storing
them in the Scrapbook. This will reduce
the number of times you need to open
and quit an application program.
Practice good desktop housekeeping. The
Finder stores a "hidden" file on each disk
that gives the current status of windows
for that disk. Updating this file often takes
a significant amount of time. especially
if you are ejecting and inserting several
disks in sequence. Speed up your opera
tions by keeping the number of open win
dows to a minimum.
Do all file copying at once. Every time you
copy a file from one disk to another. a
few disk swaps are required. If possible.
postpone file copying until you can do
it all at once with one copy operation.
·1n this way. your average number of
swaps per fiie copied will decrease.
Don't forget that the Finder has two
methods of selecting multiple files. You
can drag a box around the group of files
(this works well when the file icons are
near one another). or you can hold down
the Shift key and _
click each file icon in
turn. When you have selected all the files
you want to copy, drag any one to your
copy destination. Like the Blue Angels.
the entire group of files will fly in perfect
formation across your desktop to the
destination.
Use your Scrapbook and Clipboard effectively.
They are stored as disk files. l'Jpically.

they are kept in the System folder. For the
most part. the Finder uses the Scrapbook
and Clipboard files on the start-up disk
(the disk you used initially to boot the
machine).
Things can get a little tricky when you
start a new application program on an·
other disk that also has Scrapbook and
Clipboard files. This will cause the new
application disk to become the start-up
disk. But which files will the Finder use?
Actually. the Scrapbook and Clipboard
behave differently. The Clipboard is
copied from the old start-up disk to the
new start-up disk. replacing the Clipboard
file on the new disk. This means that the
Clipboard will always stay intact even if
you leapfrog from disk to disk as you run
different applications.
The Scrapbook. on the other hand. is
not copied. Instead. the Scrapbook file
on the new start-up disk is pressed into
service. Thus. each disk with a Scrapbook
file essentially has its own Scrapbook.
This scheme has a pitfall. A typical
scenario: you draw a number of images
in MacPaint that you wish to paste into
a MacWrite document. After carefully
storing each image in the Scrapbook. you
exit MacPaint. Because MacWrite is on a
different disk. you eject the MacPaint
disk. insert the MacWrite disk. and open
up MacWrite. To your dismay. the images
you have just stored have vanished.
Where did they go?
They are still around. but they're in the
Scrapbook file on the MacPaint disk. How
do you get around this problem? One
solution is to avoid using the Scrapbook:
use the Clipboard instead. But this ap
proach can be incredibly time consum
ing when you need to transfer several
items because of the time it takes to
repeatedly open and quit each applica
tion program as you cut and paste each
image.
Another method is to copy the Scrap
book file from the old start-up disk to the
new start-up disk prior to starting the new
application program. You do this by drag
ging the Scrapbook file (in the System
folder) to the new disk before starting the
new application program.
Use keyboard commands. The Finder in
cludes command key equivalents for
commands that are usually selected with
the mouse from the pop-down menus.
Many times executing these keyboard
commands can be quicker than using the
mouse.
Use the keyboard/mouse buffer. The Finder
buffers the mouse movement/clicks and
keystrokes. Since many operations are
repetitious. you can often anticipate the
next step and place it in the buffer in
order to keep the disk drive from stop
ping. The computer must wait for a
stopped disk drive to come up to speed
before you can begin reading or writing.
-Mark S. Jennings
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Table I : Special Finder commands. Apple touts the Finder as not requiring the
memorization of any commands. As this list shows. the claim is not entirely true.
Operation

Keystroke/Mouse Sequence

Internal disk ejection
Ext.ernal disk ejection
Create a MacPaint document
of screen
Print active window
Print screen
Multiple icon selection
Move window without
making window active

Command-Shift-1
Command-Shift-2
Command-Shift-3
Command-Shift-4
Caps Lock-Command-Shift-4
Shift-Click, or Drag a box
Command-Drag Window

Table 2: Disk-space requirements (in bytes) to store the Finder's and MS-DOS's
operating system files. The System file for the Finder will vary depending on how
many character fonts are retained. The size shown assumes that all fonts on the
version I. lg Write/Paint disk are retained. Approximately 65K bytes of fonts can
potentially be deleted; however. a IOK· to 2OK-byte reduction is typical. The
Clipboard and Scrapbook file sizes assume both are empty.
The Finder, version 1.1g (Macintosh)
Disk-Space Requirements (bytes)

MS-DOS 2.0 (IBM PC)
Disk-Space Requirements (bytes)

System
Finder
lmagewriter
Clipboard
Notepad
Scrapbook

132K
46K
17K
1K
2K
1K

IBMBIO/IBMDOS
COMMAND.COM

23K
18K

Total

199K

Total

41K

Table 3: Minimum recommended Macintosh software development system. This

system allows the development of stand-alone Macintosh software that can take
control of the entire desktop. The cost of this system (lune 1984) is approxi
mately 50 to I 00 percent higher than comparable MS-DOS development
systems. (Apple has a Certified Developer Program that provides for substantial
discounts for qualified commercial software developers. However, delays of several
months in obtaining equipment have been typical.)
Item

List Price

Macintosh computer
lmagewriter printer
Lisa 2/5 computer
512K-byte memory card for Lisa
lmagewriter accessory kit for Lisa
Lisa Pascal Workshop
"Inside Macintosh" Manual (draft)
Macintosh software supplement
to Lisa Pascal Workshop

$2495
$ 495
$4495
$1495
$ 50
$ 595
$ 150
$ 100

Total

$9875
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amount of memory used by the oper
ating system that is unavailable to ap
plication programs) is roughly similar.
The Finder's memory overhead is about
22K bytes. compared to about 25K
bytes for MS-DOS. (This 22K is only the
part of the operating system that stays
in memory while the application is
running: the Finder program itself is
much larger.) Of course. 22K bytes tends
to cut deeper on the Macintosh than it
does on a typical IBM PC with a lot of
RAM: the Macintosh is limited to I 28K
bytes of RAM (random-access read/
write memory). and the display takes
21 K bytes of this.
Interfacing capabilities: The Finder in
cludes a simple but powerful system of
exchanging text and graphic images be
tween different application programs.
MS-DOS has no comparable system.
The Finder's system consists of two
separate but complementary storage
areas called the Clipboard and the
Scrapbook. The Clipboard stores a
single text passage or graphic image
and is used as a temporary storage area
for cutting. copying. and pasting opera
tions. The Scrapbook, which can store
many text passages or images. allows
you to set up a library of frequently
used items. Both are designed to be
easily accessible from application p'ro
grams. provided the programs are
designed with the Clipboard and Scrap
book in mind.
The system works well. Its only draw
back is slowness: both the Clipboard
and Scrapbook are stored as disk files
and access can be tedious.
Ease of program development: For
noncommercial software developers.
the Macintosh has (or will shortly have)
a variety of innovative and easy-to-use
interpreters in BASIC. Pascal. and Logo.
If your program does not require the
speed of a compiled program or large
amounts of memory. the Macintosh.
with its superior program-development
and debugging capabilities. is a great
machine But MS-DOS is a better choice
for large, complex programs that must
run quickly. Don't expect to see some
thing as powerful as Lotus 1-2-3 running
on a 1281<-byte. single-drive Macintosh.
Commercial software developers. who
typically want to develop high-per
formance. stand-alone. compiled pro
grams, share a problem. Macintosh soft
ware development requires a significant

Flaws in the Finder
he first released version of the
Finder (version \.0) had a number
of bugs. In May I 984. Apple re
leased a revised version O.lg) in which
nearly all of the bugs have been fixed.
Version I. I g of the Finder includes a
number of enhancements.

T
•

You can now select an application
program as a "start-up application."
and the program will boot into the ap
plication. (Note: it is not obvious how
you "deselect" a start-up application.
Simply begin by selecting the Finder
file in the System folder as the start
up application.)
• A disk-copying utility drastically
reduces the number of swaps re
quired to back up a complete disk on
a single-drive Macintosh.
• There have been several changes to
the character fonts provided.
• The routines for copying files between
disks have been improved so that
fewer disk swaps are necessary for a
single-drive Macintosh.
• Superscripts and subscripts have been
added to MacWrite.
• A draft printing option has been
added to MacPaint offering quicker
printing at some reduction in
resolution.
• A FILL command has been added to
MacPaint. which assists filling in
designated areas with patterns.
Macintosh owners can upgrade their
Finder. free of charge. by bringing their
original Write/Paint disk to their Apple

investment in terms of time and money.
Programming is complex. Apple has not
done a good job of distributing quality
technical documents. Currently. you
need a Lisa system to develop stand
alone application programs (table 3).
CONCLUSIONS
The Finder provides an excellent en
vironment for the novice computer user.
and nearly everyone will find it fun to
work with. It does especially well in pro
viding a graphic representation of your
data and programs. And the Finder's
method of exchanging data between ap
plication programs is innovative and
powerful.
The Finder's weaknesses are not as
obvious. but just as real. For one. the
system seems ... well. ponderous might
be the best word. Simple tasks often
seem to occur in slow motion as the

dealer. Included with the upgrade are
new versions of MacPaint and MacWrite.
For the record a list of all bugs I have
run across (for both Finder versions)
follows. Many are very difficult to re
produce since they occur intermittently.

BUGS IN VERSION 1.0
Bum disks. Rarely, the Finder will suddenly
refuse to accept a previously acceptable
disk. Any attempt to insert the disk (either
as a start-up disk or as a disk to add to
the desktop) results in a "System Error
10=02" message indicating a memory
addressing problem. Attempting to boot
from the offending disk generates a
scowling Macintosh icon with the mem
ory address OF0064 . The machine must
be rebooted with a different disk.
Jumbled display. Rarely. dragging a disk
icon to the trash will cause the display
to jumble. and the machine will lock up.
The computer must be rebooted to re
gain control.
Lost disk space. Rarely. duplicating an ap
plication program on a nearly full disk
and then deleting the duplicate will cause
loss of disk space. When this occurs. the
Finder will erroneously give you the
message "Out of memory-dispose of a
dimmed icon:· even though you have
only a single-disk icon on the desktop.
At this point. the Finder will not let you
start an application program or copy files.
The computer must be rebooted.
Continuous disk swapping. Occasionally. the
Finder will become confused during disk
swaps. It will keep requesting the same

Finder shuttles back and forth to disk
for code and data. The lack of any
batch-processing capability means
repetitious command sequences must
be clicked or keyed in each time they
are needed. But these drawbacks are
largely academic if you stay in applica
tion programs most of the time. The
window/mouse concept works beauti
fully in programs like MacPaint. Mac
Draw. and Microsoft Chart: it just
doesn't seem to come off as well with
the Finder.
Specialized application-program sup
port is also a weak area for the Finder.
The Macintosh is not an easy system to
develop programs for. and Apple has
compounded the problem by failing to
provide quality technical information
and software tools for the small soft
ware developer. The common applica
tions will be well served by giants like

disk over and over even though you are
inserting the correct disk. or it will end
lessly thrash back and forth requesting
the same two disks. Rebooting is the only
exit.
!.1Jst Scrapbook pictures. The Scrapbook
routines have a bug that will cause the
message "Picture is too big to be dis
played here·· to be shown for a Scrap
book picture even though the picture
easily fits the Scrapbook page size. Inter
estingly. pictures that really are too big
will often be cropped at their edges. in
dicating that this message should never
appear.

BUGS IN VERSION I.JG
Wrong Clipboard file icon If you dispose of
the Clipboard file in the System folder.
the Finder will regenerate the file when
you access the Clipboard. This is what it
should do: however. the disk icon symbol
will be incorrect. It should be a system
file: instead. it comes up as a document
file. This minor bug also occurs in version

1.0.
Misregistered display. Very rarely (I ex
perienced it twice in approximately 100
hours of computer operation). copying
an application program to another disk
will cause the display screen to suddenly
become misregistered (images will be
distorted and blurred). The computer
may allow you to do an operation or two.
but it eventually crashes with a "System
Error-10=25" message and must be
rebooted.

-Mark S. Jennings

Microsoft. but don't expect commercial
programs for managing your bowling
league any time soon. The Finder is
definitely not the operating system for
the hacker.
More than anything. the Finder. like
the Macintosh. is an enigma. It is an ex
tremely elegant operating system that
is seriously flawed because Apple did
not provide sufficient memory and disk
storage in the basic Macintosh. (Apple's
decision to limit the Macintosh to 128K
bytes-and to solder the chips directly
to the main digital board-is unfathom
able.) Too often. the Finder simply over
whelms the hardware. With 512K bytes
and double-sided disk drives. the Finder
will probably perform effectively. Until
then. it will continue to attract new peo
ple to computers and frustrate users
who need to get a lot of work done
quickly.•
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HABADEX
ON APPLE'S
MACINTOSH

H

abadex is a time-manage
ment system for Apple's
Macintosh personal com
puter. It combines a tele
phone directory. an auto-dialer. and an
appointment calendar in a single pro
gram that fits neatly onto your Mac
"desktop:· Although Habadex does
most of what you'd want it to. some of
its features behave in unexpected ways.
and some of them don't behave at all.
Some of Habadex's problems can be
traced to the fact that it was one of the
first programs released for the Macin
tosh. In the scramble to publish the pro
gram. Haba Systems obviously skimped
on product testing. The first version was
buggy and lacked some vital features.
Even the scheme used to copy-protect
the Habadex disk didn't work! An up
date offered free to registered users has
cured most of the original bugs and

BY LEO LAPORTE
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01111 Direct
Dlal DCC -- Sprlnt,MCl,etc.
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Figure I: Once you select a pfwne number by pointing to it and triple-clicking tfie
mouse button. Habadex can auto-dial tfie number. Tne Dial menu is pulled down fiere
to snow your options.
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added some features (including work
ing copy protection) but has done
nothing to eliminate what I consider the
program's basic flaws.
The 86K-byte Habadex program
comes on a single copy-protected disk.
·rwo data files. one for the directory and
another for the calendar. are also on the
disk. although they may be transferred
to another disk for added data storage
space. Haba Systems tells me that
Habadex can also be used on a hard
disk system.
HABA'S DATABASE
Habadex's phone directory is some
thing like a small database. already
defined to contain 19 fields of varying
length. Although you can rename these
. fields and move them around on the
data-entry form. you cannot lengthen or
shorten them. nor can you add or
delete fields. Each directory entry takes
up about 300 bytes on the disk. The
number of entries in your directory is
limited only by the amount of space
free on your disk.
Despite its resemblance to a data
base. the directory isn't nearly as useful.
To find someone's phone number. for
instance. Habadex forces you to use the
somewhat ungainly method of first sort
ing the directory on one of eight fields.
then clicking the appropriate tab on the
side of the directory to open it to the
right page. For example. to find a cor
respondent with the last name Walker.
you'd need to arrange the directory by
last names and then click the W tab.
Walker would be buried on the page
among the 18 other entries there. If you
have a lot of W entries. you'll have to
scroll around to find the name. using
Habadex·s awkward nonstandard scroll
bar system.
Data is entered by clicking the New
Record box on the directory book and
filling in the blanks on the data-entry
form that appears After you have
entered a record. you must select the
ACCEPT command from the File Menu.

Perhaps the company should have spent more time studying
the possibilities of the Mac's user interface
or type COMMAND-A to save the data
and continue. By the time you've
entered 20 or 30 records. you can ex
pect a delay of several seconds after
each COMMAND-A. That's not the only
inconvenience. though. There's worse to
come because Habadex's programmer
has ignored the Mac Commandments.
In an effort to unify the way programs
work on the Macintosh. Apple has built
into the machine's ROM (read-only
memory) a raft of useful routines and
documented them in great detail in the
Mac's technical bible. Inside Macintosh
Chief among these routines is a nifty
text-editing package that most Macin
tosh programs use whenever text must
be entered or edited with the mouse
and keyboard. Haba Systems seems to
have decided it could do better. The
company has totally ignored the Macin
tosh editor and instead used its own
(substandard) editing routines through
out the program.
Why not use the existing Macintosh
user interface. one that all Mac users
already know? Worse still. some opera
tions that seem like standard Mac oper
ations are not. Habadex lets you cut.
copy, and paste text but doesn't save it
on the clipboard. so that. while you may
think you are copying something onto
the clipboard for use in another pro
gram. you aren't really. Habadex only
remembers it internally-you cannot
transfer information between Habadex
and another program.
If you survive your experiences with
the Habadex text editor. you will have
a directory full of names. addresses.
phone numbers. and other miscella
neous information. One of the features
that makes Habadex more useful than
the usual paper-based phone directory
is its auto-dial capability (see figure I).
Using the mouse. you can select a
phone-number field. then instruct
Habadex to dial it for you using your
Hayes-compatible modem or a $49.95
auto-dialer from Haba Systems.
Habadex can even remember your

Sprint or MCI number and tack it onto
the front of the phone number along
with your access code. There is also a
Quick Dial screen for frequently called
numbers.
A couple of caveats. though: first.
even with a modem capable of pulse
dialing. Habadex works only with Touch
Tone systems. If you are in a pulse
dialing area. or your office PBX requires
pulse to dial out. you will not be able
to auto-dial. Second. if you opt for the
Habadex auto-dialer. you may have to
make some aural sacrifices.
The dialer is a small box that connects
your phone to the Macintosh sound
jack and your telephone wall jack.
Because plugging into the Mac sound
jack cuts off the internal speaker. Haba
Systems· dialer has a small built-in
speaker. It sounds terrible. To use the
dialer. you have to turn your Macintosh
sound up to at least level four. in some
cases louder. This makes the small
speaker sound loud and strained. It
didn't take me long to unplug mine and
put it in the closet. Anyone who at
tempts to use this device in an office will
likely do the same. So much for auto
dialing.
The Habadex directory sports two ref
erence screens: the first contains
telephone area codes arranged by
number: the second contains zip codes
for each state. also arranged numerical
ly. You may find these of some use. At
any rate. it's a thoughtful touch.
TI-IE APPOINTMENT BOOK
Moving right along to the right side of
the screen. you find the Habadex ap
pointment book. Here you can keep
track of appointments. travel. and ex
penses on a calendar for 1984 and
198 5. (Presumably updates will extend
this calendar for those still using the
program in 1986.) The appointment
book also has a page for special occa
sions and things to do. On the face of
the appointment book are the date.
time. your next two appointments. and

top two things to do (see figure 2).
To open the appointment book. you
click on a month tab. You'll see some
thing similar to the familiar wall calen
dar (sans pinup. though). with each day
marked with your first two appoint
ments and any travel plans you have
entered. To look at the day in more
detail. you move the pointer to it and
click. Each day has room for 14 appoint
ments. plus a line on which to indicate
travel and five lines for recording the
day's expenses. There is currently no
way to extract expense or travel infor
mation or to print any calendar infor
mation. short of the standard Macintosh
Command-Shift-4 that prints the whole
window.
The appointment calendar (see figure
3) keeps your appointments in chrono
logical order. no matter how you
entered them. and their appearance on
the front of the appointment book is
very convenient. When it's time for an
appointment. your Mac will beep loud
ly and persistently 15 times-enough to
ensure that even the comatose won't
miss any important engagements. Of
course. you can turn the sound off on
the Apple control panel. but then you
can't use the auto-dialer. Decisions.
decisions.
The things-to-do list is also handy
Keeping it updated is simple. and as
long as you don't exceed the limit of 21
things to do. you should find it a useful
reminder. When you·ve completed a
task. you can use the mouse to put a
big. satisfying check mark next to it.
Habadex's programmer. Gary Cran
dall. has done a nice job of simulating
a real-world appointment book. but the
only way to really make use of it would
be to keep Habadex up and running on
(continued)

Leo LJ<porte is a San Francisco radio per
sonality who programs an Eagle and an
Atari. He has just purchased a Macintosh.
He can be reached at 1177 Polk St.. San
Francisco. CA 94109.
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HABADEX

AT A GLANCE
Name
Habadex 1.1
Type
Telephone directory and appointment
calendar software
Manufacturer
Haba Systems Inc.
15154 Stagg St.
Van Nuys, CA 91405
(818) 901-8828
Format
31/2-inch disk
Language
Pascal
Computer
Apple Macintosh
Price
$199 .95
Documentation
48 pages

Figure 2: Habadex's main screen provides quick access to all of its functions. The time
and date. your next two appointments. and top two things to do appear on the face of
your appointment calendar. Clicking on the tabs on the side of either of the two books
opens that book to the appropriate page.

,. s

Fiie

Edit

Dini

Arrange

Print

Set-up

,

Figure 3: Habadex keeps a record of your appointments. sorted chronologically. 'fravel
and expenses can be entered as well. but there's no way to prepare an expense report
from the information stored here.

AJ04

BYTE • DECEMBER 1984 • Guide to the Apple

HABADEX

your Macintosh all day. making the Mac
one of the world's most expensive desk
top diaries going. Of course. since the
Macintosh doesn't allow true multitask·
ing. it's not really Crandall's fault.
Perhaps this is not an application well
suited to this computer.

MAILING L ISJS
The tedious job of preparing mailing
lists and form letters is one almost any
computer is well suited to. In this case.
It Is the software that falls short.
Habadex can print mailing labels and
prepare form letters using data from
your phone directory. Jt's here that the
program is at both its best and worst.
The way you set up your mailing
labels is a good example of the power
of a mouse-based interface. Using the
mouse. you can arrange the information
on the label and set up how the labels
will print with real facility. Habadex lets
you design. and will remember. three
different label formats.
Once you've designed your labels.
you can print them in any font. The
labels can be printed alphabetically by
first or last name. city or state. profes·
sion. or company. or numerically by ac
count number or zip code. You can print
on labels of any size. and from one to
three across. Like MacWrite. however.
Habadex supports only the 80-Column
lmagewriter printer.
Habadex also can make lists of the en
tries in your phone directory. and here.
too. you can design the report form
using the mouse. Habadex makes a
usually difficult and time-consuming
task easy by taking advantage of the
Macintosh's visually oriented interface.

from the clipboard. You cannot incor·
porate data into the body of the letter.
The letters themselves look badly mis
formed. The date is printed flush-left at
the top. followed by an inexplicably in
dented address. Your salutation follows.
flush-left again. Habadex mishandles
letters that are right-justified. It also ig
nores tabs.
In short. Habadex·s Mall-Merge is
awkward. inflexible. and essentially use
less for all but the most undemanding
tasks.
Habadex's documentation is a 48
page booklet-about the size of Mac
Paint's. It is indexed and nicely typeset.
with very clear lllustrations.
At $200. Habadex seems overpriced
and underpowered. Many of its func
tions work awkwardly. The program has.
at best. ignored and. at worst. abused
the Mac user interface. Even if it worked
flawlessly. I would have some doubts
about its superiority over a paper-based
system.

Computer pioneer and visionary Alan
Kay has said that the Macintosh is the
first computer good enough to be
criticized. Apple has set a hardware and
software standard the rest of the world
will now strive to match. It may be in
.evitable that the first few companies
that try wlll fail. Had Habadex been
released at any other time. for any other
computer. it would have been met with
praise. Apple's Macintosh has changed
all that. Habadex is too little. too
early. •

· The

Modem Starter Set

MAIL:-MERGE
I wish I could say the same of the Mail·
Merge utility. Here is Habadex at its
worst. Mail-Merge is used to integrate
data from your directory into form let·
ters created by MacWrite. The result is
far from pretty.
To use Mail-Merge you must copy the
body of a letter created by MacWrite
onto the clipboard. (It's ironic that. while
Habadex expects other programs to
allow transfer of text via the clipboard .
it doesn't do so itself!) During a Mail
Merge. i;abadex adds the current date.
an address from your directory. and the
word "Dear" followed by the data field
of your choice. It then prints the text

The way you set up
your mailing labels is a
good example of the
power of a mouse,. based
interface.

•

Get the complete modem/software package for your
AppJe II, II + , or Ile that includes 300 Baud Modem card,
easy menu-driven communications software and a subscrip
tion to the SOURCE. Ask your computer dealer about the
NETWORKER"' or call us at 1-800-631-3ll6 and we'll tell you
where to pick one up. The NETWORKER"' modem is made in
the U.S.A . by ZOOM Telephonies, Inc.
1. u ., ,.

ZOOM Telephonics/207 South St./ Boston. MA/02111

Circle 700 on Inquiry card.
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BY DAVID D. R EDHED

THE LISA 2:
APPLE'S ABLEST

COMPUTER
No other machine in Lisa's price range approaches

its versatility, innovation, and power
The 11 different
operating environments
available on Lisa fall
into three broad
categories: business
applications. business
applications plus
software development.
and those used purely
for software
development.
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isa may be the most under
rated machine in the history of
the microcomputer industry.
The recently introduced Lisa 2
line is more versatile and powerful than
any other machine in its under-$7000
price category. In spite of this. the
technical press remains preoccupied
with Macintosh and the public remains
enthralled with IBM.
Granted. Apple's marketing efforts on
behalf of Lisa 2 have been less then her
culean. And ·a dearth of software sup
port still hobbles the entire Lisa line. Yet
I see Lisa as the premier Apple offer
ing. I've taken the time to look closely
at this innovative. and now cost-effec
tive. computer. There is simply no other
machine in Lisa's price range that ap
proaches its versatility. innovation. and
power.
The three Lisa models-Lisa 2. Lisa
2/5, and Lisa 2/10-differ only in the
amount of attached hard-disk storage
they offer (none. 5. and 10 megabytes.
respectively). The least expensive
model. the Lisa 2 ($3495). is akin to a
wide-screen Macintosh with half a
megabyte of main memory. The unit
also sports a single 3!h-inch disk drive
(400K-byte capacity) for external
storage. The only apparent purpose for
this stripped-down Lisa is to provide a
vehicle that will run Macintosh software
with four times the memory capacity of
the Macintosh. No other commercially
available software will run on the Lisa 2.
The Lisa 2/5 ($449 5) adds an external
5-megabyte hard disk. The 2/10 ($5495)
provides an internal IO-megabyte hard
disk.
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When it comes to expanding Lisa's
hard-disk capacity, there are many ways
to go. The Lisa 2 and 2/5 can be up·
graded to 2/10 status for $2795. The
Profile drive on an upgraded 2/5 can be
connected through a parallel card ($1951
for a total of 15 megabytes of storage.
A 20-megabyte system can also be con
figured using all Apple disks for $8680.
There is one external parallel port on
both the Lisa 2 and the 2/5 that ls in
tended as the connection point for the
5-megabyte Profile drive. This port (the
default port) is internal in the 2/10. since
the hard-disk drive is internal. Any ad
ditional drive must always connect Via
a parallel card. whether it is augment
ing a Profile drive or a IQ-megabyte
drive. Lisa now supports a 70-megabyte
drive manufactured by Priam and dis
tributed by Tecmar. UNIX and XENIX
users have the option of attaching
drives from Corvus and Sunol in sizes
from 20 to JOO megabytes.
All models of Lisa have two serial
ports intended for use with printer and
modem. Currently. no printers other
than the Apple-provided dot-matrix and
letter-quality printers run with AppJe
developed software. Both the Image
Writer (dot-matrix) printer and the letter
q uality printer connect through the
serial ports (the Macintosh software ex
pects a dot-matrix printer to be con
nected to serial port B only). UN IX and
XENIX users have other printer options.
Lisa 2 has three expansion slots for
peripheral cards. So far. however. only
three such cards exist. Apple sells a
parallel card providing two ports. and
Santa Cruz Operations sells a serial card

offering four ports. The Apple card is
used primarily for attaching additional
Profile drives but was originally used to
support the first Lisa dot-matrix printer
that required a parallel interface. The
serial card is primarily used for support
ing terminals under multiuser (UNIX or
XENIX) operating systems. The Priam
disk is attached through a special
purpose interface card.
Unlike Macintosh. Lisa has both a
high-resolution bit-mapped display and
a character-generator display that sup
ports a standard 24 by 80 screen. Hav
ing a standard screen-display option
permits some conventional software to
run on Lisa without display output con
version. This feature is critical to XENIX
and UNIX users.

offer an integrated package like Lotus
1-2-3 . Given its greatly reduced price of
$69 5 for all seven functions. 717 should
be a competitive piece of software. Cur
rent owners of Lisa Office System soft
ware can upgrade to the new release for
$150.
The seven functions provided include:

LISA OPERATING
ENVIRONMENTS
The 11 different operating environments
available on Lisa fall into three broad
categories: those supporting business
applications. those supporting business
applications and software development.
and those used purely for software de
velopment.
Three distinct user environments
focus on business applications only.
These are the Office System with fully
integrated applications. the Office Sys
tem with OuickPort applications. and an
application-oriented shell running under
the Lisa Operating system .
The original Lisa software consisted
only of applications that were fully in
tegrated into the Office System . The
OuickPort applications available on Lisa
2 are a new kind of application that
share some. but not all. of the Office
System facilities. The Lisa operating sys
tem also supports multiple shells for the
purpose of creating separate user en
vironments.
The Office System contains three ele
ments: Desktop Manager. LisaGuide.
and Lisa 717. a seven-function integrated
program. Desktop Manager is actually
a user-oriented operating system placed
on top of a conventional operating sys
tem. The icons and windows and all of
the actions taken to manipulate them
are part of the Desktop Manager. Lisa
Guide is a tutorial program designed to
familiarize users with Lisa's graphic in
terface. Lisa 717 is Apple's attempt to

These applications are called "fully in
tegrated" because they have access to
all the Desktop Manager facilities. The
seven functions provided in Lisa 717 in
clude window support. pull-down
menus. keyboard and mouse support.
and the transfer of different kinds of

• LisaCale. a 2 55 by 2 5 5 spreadsheet
• LisaDraw. presentation-quality graph
ics drawing
• LisaGraph. graphs of discrete
functions
• LisaList. to display rows of two-dimen
sional tables
• LisaProject. a cost. time. and resource
scheduling program
• Lisalerminal. a communication utility
• the LisaWrite word processor

data between the various applications.
Apple now considers Lisa 717 a com
plete integrated office application. In
fact. Apple has discontinued support
for the Toolkit. the development tool re
quired to produce fully integrated ap
plications. That is not a very encourag
ing outlook for developers or for users
who want extensions to the Office Sys
tem.
Software developers do have an alter
native. It is called OuickPort. As the
name implies. this utility provides a
quick way to transport software into the
Office System . OuickPort applications
execute in a window on the desktop but
do not have pull-down menus and as
sociated mouse interactions. The win
dow may be divided into two panels.
(continued)

David D. Redhed is an independent consul
tant with Clear Skies Consulting. He can be
reached at 712 3 5th Ave.. Seattle. WA
9812 2. He has worked fCK A.PP.LE .. an
Apple user group in Kent. Washington.
among other clients.

Photo 1: The Lisa 2 is an aesthetically attractive machine that occupies a minimum
of desk space. An internal I 0-megabyte hard disk provides plenty of storage. Those
needing less storage capacity can purchase the machine with an external 5-megabyte
Profile hard disk.
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one for text and one for graphics. The
contents of the graphics panel can be
copied onto the clipboard and pasted
into any application that can take graph
ics information from a LisaDraw docu
ment. Information from the text panel
of the window can be copied to the clip
board and taken to any application that
can receive text lines (e.g.. Lisa'Ierminal
or LisaWrite).

Works. a portion of the Macintosh oper
ating system adequate to handle disk
110 is loaded into memory. In fact. the
equivalent of the 64K-byte operating
system ROM is loaded and made acces
sible in a manner that is transparent to
the Macintosh applications. From this
point on. Lisa 2 functions just like a
Macintosh. with two major excep
tions-the display screen is larger and
the central processing unit is slower.
Lisa's display area is physically larger
than Mac's (I 0!12 versus 8 inches
diagonally). It also has more pixels in
both directions (720 by 364 versus 5I 2
by 342). and the pixels are shaped dif
ferently. The pixels in Lisa 2 are 50 per
cent higher than they are wide. Macin
tosh pixels are square. These dif
ferences combine to provide a larger
working area. Unfortunately. Macintosh
graphics appear to be stretched in the
vertical direction when run on Lisa. lext
looks surprisingly good. but circles
become ellipses and squares mutate
into rectangles. Most nonmathematical
shapes are acceptable in appearance.
but if you create graphics on Lisa 2
using MacPaint. you are in for a rude
surprise. When you print the results. the
printer will show the true form of the
object. not what is on the screen.

BUSINESS APPLICATIONS AND
SOFTWARE DEVELOPMENT
Four distinct operating environments
support both program development
and business applications. Those are
MacWorks. the Workshop from Apple
Computer. UNIX from UniPress. and
XENIX from Santa Cruz Operations
under license from Microsoft MacWorks
is simply a program that allows Lisa to
run Macintosh software. The Workshop
is very similar to the UCSD Pascal
system. UNIX and XENIX both use
shells to provide a command-driven
user interface to an underlying operat
ing system. Users must already have or
be willing to develop proficiency in
computers before they can readily
operate in any of these last three en
vironments.
When you start up Lisa under Mac-

The central processor on Lisa runs at
5 MHz versus 8 MHz on the Macintosh.
The 5 to 8 ratio holds for graphic opera
tions. but the ratio is 5 to 6 for most
other operations.
The MacWorks program. first available
in April 1984. would not function with
Lisa's hard disk. A version released in
September 1984 permits use of the Pro
file drive. and Mac files will coexist with
Lisa Office System and/or Workshop
files. (They will not coexist with UNIX or
XENIX files.) Attempts by Apple to de
velop utilities for file transfer between
Macintosh and Lisa applications have
not been successful. Developing pro
grams using Macintosh BASIC or some
other high-level language is practical on
Lisa because of the extra available
memory. However. these programs
must be small enough to run in the
Mac's restricted memory.
THE WORKSHOP
Because the Workshop's user interface
is similar to UCSD Pascal's. Apple II or
III Pascal users will feel at home rather
quickly. The program contains many fea
tures not found in UCSD Pascal. in
cluding a mouse-driven editor and so
phisticated file-manipulation facilities.
The Workshop contains all Lisa and

Table I: Lisa 2/5 and 2/10 performance figures.

Measured times
in seconds
Test run immediately
after start-up
Open first time
Save and put away
Open second time
Set aside

Empty LisaWrite
file
Ratio
2/10
to
2/5
2/5 2/10

25
20

37;000-byte
LisaWrite File
Ratio
2/10
to
2/10 2/5
2/5

Empty LisaDraw
file
Ratio
2/10
to
2/5
2/10
2/5

33
63

28
51

34
14

7
7

6
6

0.8
0.8
0.9
0.9

40,000-byte
LisaDraw File
Ratio
2/10
to
2/5
2/10
2/5

6

3
3

0.9
1.3
0.8
0.5

Test run after two
other applications are active
Open first time
Save and put away
Open second time
Set aside

37
16
5
6

29
16
4
4

0.8
1.0
0.8
0.7

39
52
7
7

31
51
6
7

0.8
1.0
0.9
1.0

36
10
7
6

26
10
5
5

0.7
1.0
0.7
0.8

100
13
68
8

86
12
70
8

0.9
0.9
1.0
1.0

Save a duplicate
Copy disk to hard disk
Copy hard disk to disk

12
3
4

14
3
3

1.2
1.0
0.8

16
17
18

20
15
20

1.2
0.9
1.1

10
4
4

9
3
4

0.9
0.8
1.0

18
16
20

13
15
20

0.7
0.9
1.0
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29
15
4
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6
6

27
16
5

98
13
69

90
14
66

5

0.8
1.1
0.8
0.8

8

8

0.9
1.1
1.0
1.0
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Macintosh software-development tools
supported by Apple Computer. Since
Pascal is the underlying language of
Lisa software. all of the operating
system interfaces are in Pascal form. A
68000 assembler is available that can
be used to create programs and pro
cedures to run in the Pascal environ
ment. A C compiler is also available.
and procedures written in C can be
called from Pascal (or vice versa). Both
the Pascal and C compilers have an op
tion to generate code for either Lisa 2
or Macintosh.
In releases 1.0 and 2.0 of the Work
shop. Apple offered the BASIC Plus
language (compatible with Digital
Equipment Corp. BASIC) and Cobol (an
extension of ANSI 74). Only BASIC will
be offered under release 3.0. but Apple
will offer no technical support. COBOL
has been dropped due to an insufficient
number of buyers.
Using the Workshop with Pascal. C.
and the 68000 assembler. you can
develop conventional keyboard
oriented applications. Further. by using
a multitasking operating system.
OuickDraw graphics utilities. and the
mouse interaction utilities supplied by
Apple Computer. you can create any
kind of environment you like. You can
duplicate all the visual effects and user
interface features you see in the Office
System with the utility software supplied
in the various elements of the Work
shop.
Extensive documentation of Ouick
Draw (the comprehensive graphics
package used in the Office system) is in
cluded. along with some sample pro
grams. The documentation of the
operating-system interfaces is also
good. and access to low-level informa
tion through these interfaces is
excellent.

AT A GLANCE
Video Display
12-inch diagonal tube with a displayable
area of approximately 8 by 6 inches; 720
pixels horizontally and 364 pixels vertically;
90 pixels/inch horizontally and 60
pixels/inch vertically (pixels are 50 percent
higher than they are wide); bit-mapped
graphics page requires 32.760 bytes;
screen refresh rate is 60 Hz; horizontal line
rate is 22,900 Hz; dot rate is 20 MHz

Name
Lisa 2
Manufacturer
Apple Computer Inc.
20525 Mariani Ave.
Cupertino, CA 95014
(408) 996-1010
Size
13.8 by 18.7 by 15.2 inches; 48 pounds
Power Requirements
90-130 V AC, 48-68 Hz (U.S. model)
180-260 V AC, 48-68 Hz (foreign model),
150 watts (both models)
Processor
MC68000, 5-MHz clock
Interface Slots
Three slots for peripheral interface cards
Peripheral Connectors
All models have a mouse connector,
keyboard connector, and two serial-port
connectors (25-pin D-shaped plugs). The
Lisa 2 and 2/5 also have a parallel
connector intended for connecting a hard
disk (25-pin D-shaped plug)
Keyboard
2.7 by 18.7 by 6.5 inches;
4 pounds
Memory
524,288 bytes (V2 megabyte) standard for
all models; expandable to 1,048.576 (1
megabyte)

Options
Parallel interface card with two ports (25-pin
D-shaped plugs)
Hardware Prices
$3495
Lisa 2:
Lisa 2/5:
$4495
Lisa 2/10:
$5495
Conversion of Lisa 2 or 2/5 to a 2/10: $2495
$595
Conversion of original Lisa to a 2/5:
1/2 megabyte memory:
$1495
Parallel interface card:
$195
lmageWriter dot-matrix printer:
$595
Daisy-wheel printer:
$2195
Software Prices for Apple-Supplied
Software
$695
Lisa 7/7:
(contains Desktop Operating System,
LisaCalc, LisaDraw, LisaGraph, Lisalist.
LisaProject, LisaTerminal, LisaWrite)
Upgrade from version 2.0 of the Office
$150
System applications:
Pascal Workshop:
$395
$195
MacWorks:

Mass Storage
All models have one Sony 31/2-inch drive
with a 400,000-byte capacity; Lisa 2/5 has
a 5-megabyte external Profile hard-disk
drive; Lisa 2/10 has a 10-megabyte internal
hard-disk drive

UNIX
The UniPress Inc. version of UNIX is
based on Bell Labs System V UNIX. The
operating system is supplied with a C
compiler. standard UNIX utilities. and
Berkeley enhancements (visual editor. C
shell. terminal independent library) The
entire package sells for S14 9 5. Hard
disks from 20 to I 00 megabytes are
supported. and Ethernet networking is
also available. Corvus and Sunol are the
vendors of the hard disks that can be
(continued)
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purchased through UniPress as part of
a complete package for Lisa. UNIX will
also work with hard-disk systems sup-

The Lisa
Office System

I

n July 1984. Apple released version
3.0 of all the Lisa software. What used
to be marketed as seven integrated
applications is now called Lisa 7/7. a
single application with seven functions.
The operating system is included for
$695. and release 2.0 owners can up
grade for S150. even if they do not own
all seven applications.
The seven functions available in Lisa 717
cover all the common activities in the
business office. with the exception of ac
counting. The Lisa series of integrated
programs can calculate. draw. graph. sort
and maintain lists. make projection deci
sions. communicate at 110 to 19.200 bps
(bits per secondl. and do word
processing.

THE PROGRAMS
LisaCalc is a spreadsheet calculator that
offers you a 2 55 by 2 55 matrix. natural
order evaluation. and up to 126 data
digits visible on the screen. The program
locates circular references and each col
umn of the spreadsheet may have a dif
ferent width. The spreadsheet also per
forms calendar-date calculations.
The 3.0 version of LisaCalc adds the
natural-order evaluations and circular
references as well as internal rate of
return. a display of both storage require
ments and recalculation time. and an
option to print with any combination of
headings. grid lines. and row and column
titles.
LisaDraw is especially suited to presen
tation graphics. Its maximum document
size is four feet by eight feet. and it will
print along either axis of the paper. Im
ages are stored in mathematical form and
can be easily edited and resized.
Lisa·s 3.0 release of LisaDraw offers col
or output to Canon's color printers for the
first time. You can also print up to an
I I-inch boundary. Your images can be
rotated. flipped. and reduced up to 2 5
percent.
LisaList offers users an elementary rela
tional database. eight data types (text.
number. social security. zip code. date.
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plied by Apple.
Several applications programs are
available from UniPress: the EMACS

time. telephone. and cost). You can sort
your data on multiple columns in ascend
ing or descending order and can search
the list in any of six ways. Columns can
be added or deleted. and any column can
be hidden from display.
Version 3.0 of LisaList offers some in
crease in integration.
LisaGraph offers the same table of
values as LisaCalc. 2 55 by 2 55. You can
draw full-page. half-page. and quarter
page and can reduce the document to
fit the display screen. Under LisaGraph.
you have seven graph types-point. line.
bar. stacked bar. 3-D bar. pie. and area.
The stacked bar. solid bar. and area
graphs are new with version 3.0 and so
is the display of linear regression and line
correlation coefficient. You can also use
color output to Canon's new color printer
and add text anywhere on the graph.
LisaProject is a task and cost scheduler
performed with Pert-chart-like diagrams.
Resource and task bar charts and task
cost charts are derived automatically
from the schedule chart. The critical path
is calculated and displayed. as are early
start/early-finish and late-start/late-finish.
Fixed costs may be specified for each
task and a maximum of five labor re
sources.
The task cost charts are new with ver 
sion 3 0. as is the ability to specify
resource costs and project those costs
onto resource and task charts. You can
also fix task costs in this new iteration of
Lisa Project.
LisaTerminal supports XON/XOFF pro
tocol and can communicate anywhere
from 110 to 19.200 bps. A window con
tains all transmissions. and you can scroll
backwards. You can maintain multiple
connections and switch back and forth
between them. You can also retain
custom transmission setups. Version 3.0
of this program offers very little that is
new.
Under LisaWrite your document size is
limited only to the amount of hard-disk
storage available. Multiple type sizes and
proportional spacing are available to you.
On-screen rulers let you adjust the
margins of your copy. and LisaWrite's
search facilities include case and wild
card options.
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editor system. the LEX word processor.
UNIFY database. /ROB Database Tools.
and the Phact ISAM file system. Of

Add to the above features an 80.000
word spelling checker available in version
3.0 and a 750-word extension for words
of your own.

USING LISA

7/7

The Lisa programs are integrated in three
distinct ways: they each work from a com
mon user interface: data can be trans
ferred between most. but not all. of the
modules; and you can suspend activity
in one program and activate any other.
With its uniform programming conven
tions. Lisa's 717 really excels. ']ext-editing
convemions are identical across all
modules and in all circumstances.
Whether you are naming a document.
entering text in a document. or supply
ing a set of characters to search a docu
ment. you edit text in the same way. Also.
the pull-down menus of Lisa are used in
all functions and always operate the same
way.
The various data-transfer paths are
shown in figure I. Tuble I shows you the
data formats that each of 7/Ts functions
can create. receive. and/or send.
Lisa's ability to switch quickly between
programs is a direct consequence of the
multitasking operating system. Under 717.
your current function is deactivated when
you switch to another program. No mat
ter how long you stay away or how many
other functions you activate in the mean
time. returning to the original program
will recapture the state at which it was

Figure I: The paths between modules
along which data can be trans!erred.
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course. many other applications are
available for UNIX. but not necessarily
through UniPress. The UniPress system

Photo I : Three windows in Lisa
showing different functions: LisaDraw.
LisdVJrite. and LisaGraph. LisaDraw is
currently active.

1ao1e 1: iwes

ta that
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Lisa Ill

Text

contains standard UNIX development
tools such as a C compiler. text pro
cessor. utilities. and the multiuser

Photo 2: A sample of figures created

by LisaDraw.

program may create. receive. or sena.
A Table

Graphics

Create
Receive
Send

Lisa Cale

Create
Receive
Send

LisaDraw

Lisa Graph

LisaList

Lisa Project

I
I
I

LisaTerminal

LisaWrite

I

Create
Receive
Send

Create
Send

Create
Receive
Send
Create

Create

Send

Send

Receive
Send

Receive
Send

Create
Receive
Send

Create
Receive
Send

l

Receive
Send

Text = one or more multiple-line paragraphs separated by carriage returns
A Table = multiple lines of text containing tabs and separated by carriage returns (tabs indicate col·
umns and carriage returns indicate rows)

kernel. By nature UNIX is a multiuser
system. A single-user run-time system is
Icontinued)

interrupted.
This same kind of switching applies if
you activate the identical function on dif
ferent documents. Thus you could have
three or more. word-processing docu
ments in progress and switch back and
forth between them without disturbing
the states of any of them. This kind of in
tegration is very difficult to achieve with
conventional microcomputer operating
systems.
Photo l is a screen display of three win
dows belonging to three different func
tions of Lisa 7/7: LisaDraw. LisaGraph.
and LisaWrite. The dark shading around
the name "Floor Plan" indicates that this
is the currently active window created by
LisaDraw.
Successively activating the other two
functions and returning to "Floor Plan"
takes a total of 14 seconds. This is con
trasted with the approximately two
minutes it took to open all three
documents initially.
In a similar manner. .if one LisaGraph
document is closed and another one is
opened. the only time required is that
taken to load the new document and con
nect LisaGraph to it. The LisaGraph pro
gram is already in memory and does not
have to be reloaded. In this case. the new
document is displayed in a new window
in just 20 seconds. in contrast to the 4 3
seconds for the first document opened
by LisaGraph.
Obviously. the megabyte of memory in
Lisa will hold only so much; then things
must be moved out to make room for ad
ditional documents or functions Even
with small documents. all seven functions
will not fit in memory simultaneously. I
have found that three functions with
moderate documents ( 5 to 10 pages) or
two functions with fairly large documents
(15 to 2 5 pages) will cohabit memory
without requiring significant swapping to
the hard disk.
Lisa 717 is a powerful package for the
price-5695. With a Lisa 2/5. the extra
Vi-megabyte of memory. and a dot-matrix
printer. the total system price comes to
about $7300. If the functions in Lisa 7/7
satisfy your requirements. there is not a
better buy.

-David D. Redfied
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also available as an option ($495). how
ever. Additional languages that can be
used with the system include FORTRAN.
Pascal. BASIC Plus. RM COBOL. SMC
BASIC Four. and Irvine Ada.

XENIX
XENIX for Lisa 2 is based on UNIX Sys
tem III and is available from the Santa
Cruz Operation. The system includes
the full set of XENIX utilities. the C shell.
the full-screen visual editor. system
administration commands. electronic
mail. and support for UNIX networking.
XENIX also provides "vsh." the visual
shell that serves as a menu interface.

Conversion
to the Lisa 2

B

y the time this is published. most
owners of the original Lisa will
have converted to the Lisa 2.
There are three parts to the conversion
process: getting all your files ready to be
converted. making the actual hardware
modifications. and updating to the new
system software.
The most troublesome (and potential
ly risky) part of the conversion is getting
all your files on the Profile drive before
converting the hardware. This is neces
sary because the new system does not
have any software drivers for the old
514-inch disk drives. If you convert and
then find some files you forgot. there is
no easy way to recover them. For every
one except developers the hardware con
version is done by a dealer. (Developers
are given the kit to make the conversion
themselves.) It involves swapping the old
514-inch Apple drives for the new 3 Vi-inch
Sony drive. swapping some integrated
circuit chips. and cutting one or two
resistors off a board. In my case. the con
version went very smoothly.
The last step is to update the Profile
drive with the new system software. All
Lisa 2 conversion kits contain release 2.0
of the Lisa software system. which involve
modifications down at the disk-directory
level. When you update the drive. all the
file-formatting changes are made at the
same time. although users are not really
aware that this is happening.
Once you have converted. you are
unable to do a disk-to-disk copy; you
must go through the Profile drive as an
intermediate step.
-David D. Redned
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From one to four Profile drives can be
supported by XENIX in addition to the
IO-megabyte built-in disk of the Lisa
2110. Support for other disks is not cur
rently available. but future releases will
include support for Priam and Sunol
drives. XENIX will support two addi
tional terminals through the two serial
ports on Lisa. Santa Cruz Operations
provides a four-port serial board to go
into the standard Lisa slots. Up to two
of these may be used to support as
many as eight terminals.
Networking is supported through two
separate features. "uucp" and "Micnet:'
The uucp feature provides point-tc:i
poin t communication between pre
determined locations. Micnet is a full
networking facility for user-to-user com
munications between a variety of loca
tions. The XENIX Software Develop
ment System can be added to the basic
operating system described earlier. This
package supplies the C compiler and
various utilities to support the produc
tion of C programs. including an interac
tive debugger and a source-code con
trol system.
SOFTWARE DEVELOPMENT
ONLY
Lisa 2 and Macintosh software develop
ment done by Apple so far have taken
place entirely on Lisa. and the tool
development by Apple has been exten
sive. Pascal Workshop is the host en
vironment for all development work.
and there are four separate develop
ment tools currently available. Ouick
Port is used to move conventional ap
plications into the Office System. Macin
tosh Supplement is used to develop
Macintosh software. The Toolkit is an
unsupported system used to develop
fully integrated applications for the Of
fice System. Pterodactyl Software sup
plies an IBM BASIC Compiler with utili
ties that is used to convert BASIC pro
grams written for the IBM PC for use on
Lisa.
OuickPort supplies a window on the
Desktop in which non-Desktop-inte
grated applications can execute in a
conventional manner while gaining
several of the Desktop features. All of
the window management and icon ma
nipulations that are part of the Desktop
environment are available to users. In
side the application window. there is no
support for pull-down menus or mouse

BYTE • DECEMBER 1984 • Guide to the Apple

functions. Any applications desiring
those features will have to provide all
the graphics. menu handling. and
mouse interaction. All of the utility soft
ware to do these things is supplied in
-the Workshop via Pascal units. This
means that each developer will have to
produce his own set of logic to create
a user interface. It is not even possible
to take advantage of existing functions
used by the current Desktop applica
tions. (These belong to the Toolkit
environment.)
The positive side of QuickPort is that
conventional applications that are
brought over to Lisa and converted to
run under the Workshop can be run on
the Desktop with a minimum of
changes. OuickPort is actually an ap
plication developed with the Toolkit
an application designed to run other ap
plications. Ouickport programs may
consist of any combination of Pascal. C.
and assembly-language code. Once a
program is running in the Workshop. it
can then be packaged using a special
set of libraries supplied by Apple. This
new package is then installed in the Of
fice System.
Each application automatically has a
portion of its window devoted to text
display, and the ordinary WRITELN and
READLN functions of Pascal are routed
to the window. You can copy text to or
from the clipboard just as with any
other desktop application. In addition.
you can split the window into scrollable
portions. either horizontally or vertically.
The application may specify a buffer
size to control how much information
is kept available for scrolling backwards.
Optionally. an application can request
a portion of the window to be set up
for graphics. Any OuickDraw graphics
performed by the application will be
displayed in the designated portion of
the window. The contents of the graph
ics panel can be copied out to any other
desktop application that is capable of
accepting graphics information (e.g..
LisaDraw. LisaWrite). Thus. OuickPort is
a valuable tool if you want to quickly get
an application into a partial Lisa
desktop environment. The Toolkit and
OuickPort are the only development
tools that produce software for the
Desktop. Applications created with
other tools. excluding those for Macin
tosh. must run in conventional oper
ating environments like the Lisa
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Workshop. UNIX. or XENIX.
The Macintosh Supplement to the
Workshop consists of additional
libraries of routines to support the
development of Macintosh software.
The standard Pascal compiler. code
generator. and linker all have options to
support Macintosh development. This
supplement. along with documentation
called Inside Macintosh. is available to in
terested parties willing to pay $2 50.
The development approach involves
creating the source code on the Lisa 2.
compiling it. and then transferring ob
ject code to Macintosh for checkout.
This transfer is typically done by
creating a Macintosh disk on Lisa. An
alternate route is through a direct com
munication line connected to the serial
ports.

IBM BASIC COMPILER
A BASIC compiler for the Workshop.
available from Pterodactyl Software.
converts IBM PC BASIC programs to run
on Lisa. Compiled into 68000 code.
converted programs should run con
siderably faster on Lisa than on a PC.
Given the I-megabyte Lisa memory. ap
plications could be modified to run
substantially larger problems than on a
PC. Communication programs are also
available from Pterodactyl to transfer
code from the PC to the Lisa.
PERFORMANCE
Lisa has taken hard knocks for perfor
mance. and not without justification.

Photo 2: The four printed-circuit boards that make up Lisa's electronics are mounted
in a sandwich within the card cage. 11.vo memory boards. a CPU board. and an 110
board are included All assemblies are co/or-coded and easily removed for servicing.

The first release of the Office System
software was quite slow when doing 1/0
(input/output). Version 2.0 of the soft
ware. which improved the 1/0 speed
quite a bit. was released in /anuary
1984. I have not seen any comprehen
sive comparisons. but company claims
indicated a 60 percent reduction in time
for certain operations. My experience
(continued)

Table 2: Pascal 110 benchmark results.

Test#
1
2
3
4
5
6
7
8
9
10
11

Description
Write 1024 text lines of 8 bytes each (WRITELN)
Read 1024 text lines of 8 bytes each (READLN)
Write 8 text lines of 1024 bytes each (WRITELN)
Read 1024 text lines of 8 bytes each (READLN)
Write 1 text line of 8192 bytes (WRITELN)
Read 1 text line of 8192 bytes (READLN)
Write 8192 bytes in a single block (BLOCKWRITE)
Read 8192 bytes in a single block (BLOCKREAD)
Wri te 100 records of 100 bytes each (sequential PUT)
Read 100 records of 100 bytes each (sequential GET)
Read 100 random records of 100 bytes
each (random GET)

Time in
seconds
2/10
2/5

Ratio
2/10
to
215

11.0
6.5
8.0
4.8
8.1
5.8
1.5
1.4
73
1.4

11 .8
6.4
9.3
5.0
9.0
6.2
2.3
1.4
7.8
1.4

1.1
1.0
1.2
1.0
1.1
1.1
1.5
1.0
1.1
1.0

5.8

7.4

1.3

Photo 3: A close-up of the I 0-megabyte
drive and the Sony Micro-drive on the
Lisa 2110.
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The industry
may end up
adopting Lisa
technology
in small pieces
over the next
few years.
,,
is that the average improvement was
more like 40 percent.
Tuble I contains some of my own per
formance figures for the Lisa 2/5 and
2/10. The IO-megabyte disk was 10 to
15 percent faster for most operations.
All these tests were run under the Of
fice System. release 2.0. Release 3.0 is
not supposed to have any performance
improvements. but I have not been able
to verify that the performance is un
changed.
When trying to evaluate the perfor
mance of the Office System in absolute
terms. you should take several things
into account. "Opening a document" in
Lisa includes more activities than in
most systems. The 33 seconds required
to open a 37.000-byte LisaWrite docu

ment for the first time after system start
up made me wonder what exactly was
going on. Actually. I discovered. quite
a bit. First. the LisaWrite program is be
ing brought into memory and activated.
Second. a copy is made of the re
quested document. In Lisa you never
work on the original. Since opening an
empty document still takes 29 seconds.
initiating LisaWrite accounts for most of
the time required by the larger docu
ment. Note that opening the same
document the second time takes just 7
seconds.
An additional factor affecting perfor
mance is the underlying overhead of a
fail-safe system. The Lisa Office System
is capable of recovering all the data files
on the hard disk even if the main
catalog is lost or damaged. This is ac
complished by redundant storing of
enough information to rebuild the en
tire directory. This fail-safe mechanism
adds significantly to 110 times. You
might argue that you would rather risk
an infrequent loss of data than suffer
speed degradation on each and every
1/0 operation. That. however. is a system
design issue and not a valid criticism of
system performance.
I also ran some tests on the 2/5 and
the 2/10 for 11 different Pascal 1/0
operations. Here the IO-megabyte disk
was never faster than the Profile drive
(contrary to the Office System results).
Most operations were about IO percent

slower. and one operation was 50 per
cent slower. lable 2 shows the individual
results along with a characterization of
the type of Pascal 1/0 used. I am unable
to reconcile these results with those
from the Office System tests. I can only
assume that the difference is due to a
different kind of 1/0 logic used by the
Desktop Manager.
CONCLUSIONS
It's fair to say that Lisa 2 gives its owners
the freedom to run a wide variety of
operating systems and applications. Its.
large memory and ability to use several
sizes of hard disks are major factors in
its versatility. Lisa's uniqueness as new
technology has faded. And though
Macintosh has pushed Lisa into the
background. it may actually spur in
terest in Lisa over the long term. Fur
ther. until Macintosh is supplied with
more memory. Lisa is the only practical
way to run even moderately large
Macintosh applications.
So far. Apple Computer does not
seem inclined to market the Lisa ag
gressively or to give full support to Lisa
software. In spite of this. I continue to
think that the technology represented
by the Office System is a giant step for
ward. It may well be that while the in
dustry is not able to embrace it totally.
it will end up adopting Lisa technology
in small pieces over the next few
years.•
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*VERY HIGH SPEED

168 *7 VOCTAGE RANGES
95

$299

*COMPI..EIE SOFTWARE

SIGNAL CONDmONING & DIFFERENilAI. INPlITS AVAill\BLE
....__ ___. Apple 's
memory space. Works with ANY size program! Hundreds of programming features
never before combined in one package! ALWJIYS JW1UIABIE and NEVER IN
THE WAYl
The features of this system are far too extensive to describe here, so
caU or write for more information, and get a FREE quick reference card.
OEM'S PlEASE NOTE:
Now you can market your turnkey systems in ROM!
Eliminate wonies about copy protection. Your program auto·boots from ROM
which can even eliminate the need for a disk drive. Call or write for details.

Optional Additions Include:
NEW!! APU·2, supeRENUMBER. mu!tiHIDE. mu!tiMERGE, VJ\RJABLE CROSS

$3500

REFERENCE. AUTONUMBER. NEW programs by Paul]ohnson. Far more powerfo! and mistake
proofthan other versions ... and always al hand.
NEW!! COPY ZAP by Glen Breden. author of BIG MAC. SMART DISK COPIER. and
ZAP utilities written f CX' our system. Also copies 40 track disks!

$39 95

NEW!! ROM DEVELOPMENT SVSTEM, Program your own firmware! Includes
software, documentation and emulation RAM.
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Hollywood Hardware 6842 VALJEAN AVENUE, VAN NUYS. CA 91406 (818) 989-1204
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LOOK AT

FORTH
ON THE MAC
,

Creative Solutions has put some unique features
in a language that can be frustrating
for the beginner
BY GREGG WILLIAMS

C

harles Moore. the inventor of FORTH. once said.
"FORTH is an amplifier. A good programmer can
do a fantastic job with FORTH: a bad programmer
can do a disastrous one." If that is true of FORTH
(and I think it is). it is even truer of FORTH on a powerful
machine-in this case. the Apple Macintosh.
FORTH is an unconventional language used to write com
plicated programs that run faster and fit in less memory than
comparable programs written in. say. BASIC or Pascal. In
FORTH you write short programs called words. then write more
words that use the words just defined until you have a word
that represents your entire program. Although FORTH is not
as compact or fast as assembly language. you can (usually)
write FORTH words that execute assembly-language instruc
tions: in this way. you can further increase the speed of
FORTH words that are used most often.
MacFORTH is best used by people with a detailed knowl
edge of both FORTH and the Macintosh hardware. The less
you know about either subject. the longer it will take you to
learn MacFORTH. Even though I know FORTH well. I don't
know the inner workings of the Macintosh. I crashed the
system dozens of times before I learned how to use Mac
FORTH correctly.
The style of a given implementation of FORTH resembles

the FORTH standard that it most closely follows: MacFORTH
draws from the FORTH- 79 standard.

MACINTOSH + FORTH = MAcFORTH
A plain FORTH on the Macintosh would be of little interest.
MacFORTH is interesting because it (fairly) easily allows you
to manipulate the features that make the Macintosh excit
ing: windows. menus. graphics. and mouse-driven input. (The
computer makes these manipulations using FORTH words
that directly call the 68000 OuickDraw routines in the Macin
tosh ROM Toolkit. This means that the computer's response
to such commands is very quick.) Here are some of the main
features of the language.
Windows. You can create a window in as few as three lines
of code. Such windows can display both text and graphics:
optionally. you can specify a word that executes when you
"open" the window (by clicking the mouse cursor in the win
dow). Windows can have both close and size boxes. (This ver
sion of MacFORTH does not give you access to Macintosh
(continued)

Gregg Williams. a senior tedmica/ editor at BYTE. edited and wrote for
the BYTE FORTH issue (August 1980). He can be reached at POB
372. Hancock. NH 03449 .
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MacFORTH LEVEL I

AT A GLANCE
Name
MacFORTH Level 1, version 1.1
Type
Token-threaded 68000 code
with separated heads (see
text box for details)
Manufacturer
Creative Solutions Inc.
4801 Randolph Rd.
Rockville, MD 20852
(301) 984-0262
Format
3 112-inch hard-jacket disk,
unprotected
Computer Needed
Standard 128K-byte Macintosh
Documentation
260-page users manual,
wire-bound
Price
$149
Audience
Advanced programmers

,

"buttons·· or the horizontal and vertical
scroll bars) Once they have been
created. you can move. resize. or close
these windows. just as you would any
Macintosh window-MacFORTH does
this automatically. MacFORTH does not
redraw the contents of a window that
has been partially covered and re
exposed: however. you can program a
window to do that yourself.
Given a window called W1. you can
assign it a specific behavior with the
phrase
W1

ON.ACTIVATE
WIN DOW.ACTION

where WIN DOW.ACTION is a FORTH
word defined as follows:
: WINDOW.ACTION
IF <code executed when
window activated >
ELSE <code executed when
window deactivated>
THEN
The window will then execute a
specified sequence of FORTH words
when it is activated and another se
quence when it is deactivated.
Graphics. MacFORTH allows you to

draw lines. arcs. and hollow or filled
polygons and ovals. You can easily
change the "color" (pattern) of the "ink"
used in drawing, and you can create
your own "ink colors:· MacFORTH also
automatically clips. scales. and rotates
the drawn image to your specification.
You can specify that images and text be
drawn to a window in one of several
modes: copy. logical OR. logical XOR.
or clear-bits (dots in the source image
cause corresponding dots in the
destination window to be cleared rather
than set).
Menus. You can add a pull-down
menu to the menu bar with about 10
lines of code that define the contents
of the menu and the FORTH words that
will execute when you choose a selec
tion. You can modify the contents and
the behavior of the menu while a pro
gram is executing. as well as add or
remove check marks. disable certain
selections (turning them gray). and add
or delete menu selections.
The Mouse. You can track the location
of the mouse cursor. change its shape.
and sense the state of its button. Given
these abilities. the mouse becomes just
another input device that can be used
to control the behavior of a running

MacFORTH's Internal Structure
ORTH. like other languages. can
work in one of several ways: the
most common method is called
indirect-threaded code. In such FORTH
systems. a word is stored as the character
string signifying its name followed by
pointers to the address of the other
FORTH words that make up the new
word's definition (I'm simplifying here).
MacFORTH is a token-threaded lan
guage with separated heads. Token-threaded
means that the FORTH words compos
ing the new word's definition are pointed
to by tokens. not addresses. In the Macin
tosh. addresses take 4 bytes. while token
size is up to the designer. The MacFORTH
creators decided on a token size of 2
bytes. which saves an impressive 2 bytes
for every word used in a definition but
still allows a maximum of 65.536 words
(surely a reasonable limit) to be defined
in the system.
Separated fiead means that the character
string representing the name of the word

F
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being defined (called the fiead or fieader)
is stored in a different area from the
definition of the word. One possible use
for separated heads is to reduce the size
of a completed program by throwing
away all the headers except the one used
to start the program running. (The space
saved can be considerable. especially
when you have hundreds of words with
long. meaningful names such as
DRAW.MENU.BAR .)
Separated heads are also used to
create vocabularies in MacFORTH. By
separating related words into vocabular
ies. you make them easier to manage and
prevent possible word-naming conflicts.
In MacFORTH. the bodies of all words are
stored together in a data structure that
takes memory from the Macintosh heap;
only the headers are separated into dic
tionaries. The resulting system appears
to the user as a traditional dictionary
structure but uses Macintosh memory in
a more versatile way. - Gregg Williams

MacFORTH LEVEL I

program.
DISK 1/0
Most FORTHs use screens (blocks of
I024 characters) to store FORTH pro
grams or. sometimes. data. These
screens are usually written directly to
disk. totally ignoring the file structure
that is usually associated with the host
computer. (This is usually bad because
it means that the information in the
FORTH screens cannot be used by
other programs.)
MacFORTH screens are stored in stan
dard Macintosh document files. which
have icons that look like a page of paper
with the upper-left corner folded down.
Although this choice is anathema to
s9me FORTH purists. it has several ad
vantages: groups of screens can be
named. several unrelated sets of
screens can exist on the same disk. a
single disk can contain both the FORTH
language itself and files of screens. and
screen files can be copied and moved
exactly as other Macintosh files
DATA FILES
I am fond of saying of FORTH. "The
good news is that you can do anything
in FORTH: the bad news is that you will
probably have to do it yourself:' In most
FORTHs. you have to write your own
words that allow you to use FORTH
screens to store data: you can create
libraries of words that implement se
quential. random-access. or indexed file
structures.
MacFORTH does this for you: it imple
ments three file types: fixed. text. and
virtual. Fixed files have records of a pre
determined length and can be read or
written in any order. Text files are records
of variable length ended by a carriage
return: they must be read and written
in order. Virtual files are arbitrary streams
of characters: you can begin reading
and writing at any character position.
and you are responsible for organizing
and retrieving your data in a meaningful
way. All the file types are easy to use.
Together. they remove a traditional
weakness of FORTH implementations.
M ISCELLA NEOUS FEAT URES
Believe it or not. most FORTHs don't in
clude words for numeric and string in
put ("FORTH can do anything but ...").
MacFORTH includes words for both. as
well as a handful of words that make

Table I: The Sieve of Eratosthenes benchmark for various machines and languages.
. Computer

Operating
System

Language

68000 8 MHz
68000 8 MHz
IB M PC (8088)

None
Sun PM68K ROS
DOS 2.0

68000 8 MHz
Macintosh
IB M PC (8088)
IBM PC (8088)

MSP68000
1.1g
DOS 2.0
DOS 2.0

Assembly language
Telesoft Pascal
Microsoft
FORTRAN 3.20
Hemenway FORTH
MacFORTH
MMS FORTH
BASICA

Time
(seconds)
0.49
4.28
23.7
27.0
36.2
55.3
2002.1

MacFORTH Levels 2 and 3

B

y th1 time you read this review.
Creative Solutions will have two
new products available. Mac
FORTH levels 2 and 3. Level I is seen by
Creative Solutions as being "for the hob
byist or those just getting started with the
Macintosh:· Level 2. which costs $249. is
intended for "the professional who will
be using MacFORTH in his/her work:· It
includes a 68000 assembler. a floating
point package (most FORTHs work with
only fixed-point arithmetic). and a richer
set of words that give you full access to
the Macintosh Toolkit routines (horizon
tal and vertical scrollbars. for example-a·

string manipulation easier than it is in
other FORTHs.
MacFORTH gives you several words to
manipulate the time and date (to the
nearest second) as given by the inter
nal Macintosh clock. It also includes
words that manipulate the Macintosh
speaker and serial port. You can easily
print text and graphics to the Image
writer. and the MacFORTH manual gives
you hints on using other serial printers
with your MacFORTH program.
1\vo features I used briefly are de
bug/trace and the user-specified error
handlers. The former allows you to get
the name of each FORTH word as it ex
ecutes and a picture of the FORTH
stack: the latter allows your program to
try to recover from errors that would
normally abort th_e program (division by
zero. for example). The trace feature is
of limited use because it gives you two
lines of output after every FORTH word
that is executed: since most FORTH

useful -window attribute that is not sup
ported in level IJ. You will probably need
to buy and study the massive two-volume
reference work lmide Maci11tosfi from Apple
(it costs SI 50 and is very difficult to read).
Level 3. for professional program de
velopers. will ··allow you to do all of your
program development and then generate
run-time-only versions of your product:·
according to Creative Solutions. Level 3
costs S2 500 and includes a limited licen
sing agreement and extensive help from
the Creative Solutions staff

-Gregg Williams

words are defined in terms of other
FORTH words (often from six to ten
levels deep). this indiscriminate tracing
gives you more detail than you need
The feature would be more useful if you
could specify which words (or how
many levels deep) generate output.
Mai:::FORTH allows you to create sim
ple tones through the Macintosh
speaker. If you have access to the Apple
Inside Macintosh documentation. you
should (according to the MacFORTH
documentation) be able to do multiple
voice music and human speech.
PERFORMANCE
No review would be complete without
a benchmark program to argue about.
Table I shows the results of BYTE's in
famous Sieve of Eratosthenes (see
BYTE. January 1983. page 286). Mac
FORTH compares favorably to several
FORTHs running compiled 68000 code
(continued)
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A Sample MacFORTH -Program
he program shown here establishes
three windows. titled Binary.
Decimal. and Hex (see figure l). Ex
ecuting the FORTH words goto.binary .
goto.decimal . and goto.hex transfers all
keyboard 1/0 Onput/ouput) to the ap
propriate window and changes the
arithmetic computation base to base 2.
10. and 16. respectively. This program
also creates a custom menu called Arith.
Base . which lets you transfer control to
the appropriate window by selecting a
menu item. (The screen dump shows all
three windows and the custom menu.)
The code in screen 18 creates the win
dows binary.win and hex.win
!The
system window is renamed "Decimal" at
the top of screen 19.l Note that a window
is created in five lines and that the Binary
window has a size box but that the Hex
window doesn·t (see figure l and listing
l. screen 18. lines 5 and 11 J. The windows
can move over and under each other. and
all but the Hex window can be changed
to different sizes: all three windows can

T

on machines running at 8 MHz (the
same speed as the Macintosh).

DOCUMENTATION
The printed MacFORTH manual is 299
pages long. It includes six tutorial
chapters on using the main features of
MacFORTH (windows. screen editing.
graphics. and menus). six reference
chapters. and a 118-page glossary that
briefly defines the words included with
the system (800 of them I) Unfortunate
ly. the definitions of many words are
unclear. incomplete. or inappropriate
(the latter is true when the glossary in
cludes words that are not supported in
this version of MacFORTH).
The manual (which was written on and
printed with a Macintosh) is well-written
and relatively error-free. (This last is
because of MacFORTH users' reporting
errors in the first version of the manual.)
Also included is an interactive
computer-aided tutorial program called
"Going FORTH" that runs on the
Macintosh.
Finally. MacFORTH (according to its
documentation) supports interaction
with other Macintosh programs through
text-type documents. Unfortunately. the
documentation does not explain how to
do this. The MacFORTH screen editor
can cut and paste text data to the Note
Pad. Gallery. and Scrapbook if the text
is in lines of 64 characters or less. each
line ending with a carriage return.
Studying the editor's source code (in
cluded) might produce some clue on
how to exchange information with other
programs.

A118

-Gregg Williams

Multiple windows and a custom menu. Notice that each &ox interprets numbers
in a different way (the phrase x y + . adds two numbers and prints the sum). The three
selections in the "Arith. Base" menu execute the words goto.decimal . goto.hex . and
Figure I:

goto. binary
-

CAVEATS
FORTH derives much of its power from
its philosophy of giving the user com
plete access to (and responsibility for
correctly using) the hardware. On the
other hand. FORTH is a difficult lan
guage for most people to learn. In ad
dition. the Macintosh is a complicated
piece of hardware and software that is
difficult to learn and. in the learning
phase. easy to "crash."
I strongly recommend that you con
sider these factors before buying Mac
FORTH If you want to develop Macin
tosh software. MacFORTH is an alter
native language to BASIC. Pascal. or
68000 assembly language that. once
mastered. offers greater productivity
and compactness of code than the

be closed by clicking the close box in the
upper left-hand corner of the window.
Screens 19 and 2O define the three
goto ... words. The last line of each defini
tion (beginning with srccopy ... ) is
needed to change the window's output
parameters to a mode and font appro
priate to text display. (The default
parameters are best for graphic output)
Note that the Hex window prints in a bold
text style.
Screen 23 defines a pull-down menu
and its behavior in 13 lines of code 1 Line
5 defines the menu title. and line 6
defines each menu selection: the ··m··
after "Decimal" causes the Macintosh to
recognize the cloverleaf-D keystroke as a
substitute for the Decimal menu selec
tion. Lines 9 through 13 define the
behavior associated with each menu
selection. Lines 3 through l 3 define the
word make.arith.menu : line 15 executes
that word and thereby creates the menu.

•

Options

Music

Demos

Figure 2: Demo programs running in MacFORTH. Each window. when activated. runs a
specific program Spirals (currently active) draws di[ferent spiral patterns. Clock displays the
time on a simulated analog watch face. Sky Writer lets you doodle in its window using the
mouse cursor.
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Listing I: A sample MacFORTH program.
"FORTH Blocks 2"
SCA # 18
O ( sample windows program)
1 4 constant monaco

06/11/84

10:30:27 AM
( 061084 gw)
( name typefont)

2
( name window)
( title window)
" Binary" binary.win w.title
binary.win
w.attributes ( give attbts)
close.box size.box +
binary.win
w.bounds ( set position onscreen)
45 300 150 150
( create window)
binary.win add.window

3 new.window binary.win
4
5
6
7

8
9 ne"':'.window hex.win
10
11
12
13
14
15

" Hex" hex.win w.title
close.box
hex.win
180 300 300 500
hex.win add.window

w.bounds
hex.win
w.bounds

SCA # 19
"FORTH Blocks 2"
0 ( sample windows program)

06/11/84

10:30:34 AM
( 061084 gw)

1
2 " Decimal" sys.window set.wtitle

(rename default window)

3
4 : goto.hex
( transfer to hex window, go to base 16 arith.)
5
decimal
16 base!
hex.win window
6
7

srccopy textmode

monaco textfont

bold textstyle ;

8
9 : goto.binary
10
11
12
13
14
15

( transfer to binary window, base 2 arithmetic)
DECIMAL
2 base!
binary.win window
srccopy textmode
monaco textfont
plain textstyle ;

SCA # 20
"FORTH Blocks 2"
0 ( sample program)

1
2 : goto.decimal
3
decimal
sys.window window
4
5
srccopy textmode
6

06/11/84

10:30:39 AM
( 061084 gw)

( transfer to decimal window, base 10 arithmetic)

monaco textfont

plain textstyle ;

15

SCA # 23
"FORTH Blocks 2"
06/11/84
10:48:29 AM
O (menu sample)
( 061184 gw)
1 4 constant base.menu
( menu number of new menu)
2
3 : make.arith.menu
4
base.menu delete.menu
5
O " Arith. Base" base.menu new.menu
( specify menu title)
" Decimal/D;Hex;Binary" base.menu append.items
6
( specify pull-down menu items)
7
8
draw.menu.bar
menu.selection:
9
O hilite.menu
base.menu
10
1 of
case
goto.decimal
endof
( specify behavior oD
goto.hex
11
2 of
endof
( each menu item)
goto.binary
12
3 of
end of
13
endcase;
14
15 make.arith.menu
( create new menu)

others. (For software development. you
will probably want to buy MacFORTH
level 2 or 3: see text box.) MacFORTH
level I. the product reviewed here. will
give the casual user more access to the
system than other languages. but it will
still require patience. experimentation.
and study to be useful.
FORTH requires you to learn the func
tion of many words that do one small
task each. Unlike Pascal. which has a few
dozen keywords. the average FORTH
has well over a hundred. The glossary
supplied with MacFORTH has 800
words. most of which deal with Mac
intosh-specific actions. You will need to
know several hundred of them well; you
should be aware of a few hundred
more: as to the remainder. you may
never figure out exactly what they do.
The glossary in the back of the Mac
FORTH manual helps. as do the ex
amples of FORTH code supplied with
the system (which you should print out
and study).
The people at Creative Solutions in
Rockville. Maryland. creators of Mac
FORTH. are looking into creating a sup
plementary book about the Macintosh.
Creative Solutions maintains a hotline.
but calls are limited to questions sim
ple enough to be answered in five
minutes.
The documentation is better than
most. but it is a tutorial on neither
FORTH nor the Macintosh. l spent
about 30 hours learning how to do sim
ple window-based programs. and I
crashed the system at least 40 times.
FORTH is very unforgiving of errors.
I once crashed the system when I
copied (or so I thought) the following
word from the manual:

WINDOW
I should have typed
RESULTS WINDOW
which switched to a window named
RESULTS. The omission of that one
word caused MacFORTH to crash. (Ver
sion I .I is an improvement over version
1.0 in that some words that originally
crashed when given too few arguments
are now "trapped" and give an error
message instead of crashing.) Using
MacFORTH is like using a chain saw in
stead of an axe to cut wood-you can
get more work done. but you'd better
know what you're doing. •
Guide to the Apple • DECEMBER 1984 • BYTE
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INTERVIEW: PETER QUINN

out-it came out a lot sooner than I
thoyght.
I have a model here; we have five
working prototypes. but I couldn't get
one for today. The first one we got work,
ing. we made this cable that goes from
here into a cigarette lighter. I took it out
of the car and sat there and played
Lode Runner. This is a state-of-the-art
LCD Jliquid-crystal displayJ-it's got 560
by 192 pixels. which will give you full
double high-resolution pixels as well as
the 80-column by 24-line display.

the right state. But the static RAMs for
the regular 80-column card can come
up either way-it depends on sunspots
or what day of the week it is. I don't
know. Anyway. we had to trash a certain
percentage of our RAM chips !because
of thisJ.
There's some problem if you're using
it jthe Apple llel with a modem and jan
Apple! Super Serial type jinterfaceJ card
JrunningJ at 1200 baud-I don't have the
details.

periplierals out tliere. How did tlie Apple de
signers decide to go witli serial ports instead of BYTE: Wliat are some of tlie ROM clianges
parallel ports?
tliat were made to tlie lie? I've lieard tliat some
Quinn: A number of reasons. not the bugs in tlie lie ROM liave been fixed. and tliere
least of which is the amount of space are 3 2 grapliics cliaracters.

BYTE: Some problems witli different kinds of
modems or just one?

(continued from page A 78)

to put in two serial ports. and of course
that adds to the cost. Also. as we use
more custom parts. get the manufactur
ing more automated. and lower our
overhead in general. that'll bring the
price down. Look at the trend of the lie:
we introduced the basic unit at $13 95
that was with no disk drive. no anything.
Now the same box with a disk driver
and controller is going for $995 .
BYTE: Tliere are a lot of parallel-oriented

you need to bring out all the major
signals for an 8-bit data bus-we didn't
have a whole lot of space.
BYTE: You mean you didn't liaveenougli space

on tlie rear panel
Quinn: Right-a parallel port would nor
mally be as wide as a DB2 5 jconnectorj.
The main thrust in our peripherals-the
lmagewriter and our modem-is serial.
So it fell out from there.
BYTE: Anotlier important connector on tlie rear
panel is for jliigli-qualityl RGB color.
Quinn: Actually, it's called the video ex
pansion port. All the major signals are
brought out there. where hardware
designers can get their mitts on them.
In fact. we bring out sound here-when
you connect a TV set through an RF
modulator. you can go to the TV and
turn the sound down. !Sound comes out
of a small speaker beneath the
keyboard on the Apple lie and earlier
computers and cannot be turned down.I
So that was one feature we wanted. We
knew we wanted RGB ultimately: we
wanted a lot of video modes. With
another box. we can convert the
jAmericanJ NTSC !National Television
Standard Committee! signal to PAL
!Phase Alternate Livej. the British
standard.
And one of the guys at Apple. Rick
Geiger. was saying that flat-panel
technology was right around the corner.
And we said. "Yeah. sure" jhe laughsj.
But we were smart enough to think that
maybe we didn't know everything. so we
bought out basically all varieties of
video signals. And that allowed us to get
the flat-panel capability when it came
Al20

Quinn: The 32 graphics characters are
what's called Mousetext. They are
icons-hands. open and closed apples
embedded in the character set. They
!software developers! were running in
to problems doing very fast. very quick
word processors. for example. in high
resolution graphics. You're handling a
chunk of data and scrolling becomes
noticeably slow. but that's the only way
you can get icons because your char
acter set has nothing but ASCII
characters.
The older Apple !Is have inverse and
flashing characters in the character set.
They lthe Apple lie design teaml took
some of these characters out and put
in the icons. There are some plusses
and minuses to doing that-it causes
some incompatibilities with software
already out. But the developers gave it
an overwhelming "Please do it!"
BYTE: Wliat about Apple lie bugs?
Quinn: One of them doesn't affect the
user. but it affects Apple. Do you know
what "screen holes" are? JThey are
bytes within the text-page area of
memory that do not show on the
screen.I Obviously. we have those in our
main 64K bank of memory. but you also
have corresponding screen holes in
both versions of the Apple Ile 80-col
umn card. It turns out that if some
Pascal routine looks at a certain screen
hole and the firmware is pointing to its
alternate-all this depends on how the
RAM powered up. whether a certain
location was l or 0-the computer
would reset on scrolling. It turns out that
the 64Kl-bitl RAM chips Jused on the
extended 80-column cardJ come up in
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Quinn: Basically. all kinds. I think. It ac
tually worked. but you'd load your buf
fer and get garble on the screen. So it
was loading in the text or whatever fine.
but it would upset the user a bit.
[Editor's note: Once tlie lie liad been out for

a wliile. some users found tliat it worked witli
a "modem at 300 bps but not at 1200 bps.
Apple traced tlie problem to a liardware design
flaw According to Peter Quinn. new lies will
liave tlie flaw fixed and existing Ile owners can
get botIi a software pateIi and a liardware
modification from tlieir dealers . ... G.W.I
BYTE: Tell me sometliing more about liow you
used tlie 65C02 to cruncli tlie code down to a
smaller size.
Quinn: The 65C02 gives you 27 addi
tional op codes. Not only were they
able to write more crunched code for
the peripheral-handling stuff. they also
went back and crunched some of the
existing video-handling routines. They
were fixing bugs while they were at it.
The developers can use this code. too.
but they have to make a choice of
whether or not they want to make their
software backward compatible jwith
Apple II+ and lleJ.
Later in the year or early next year.
we'll probably offer an upgrade kit Jwith
a 65C02 and a character generator
ROM! that will fix the jlleJ bugs. but it
will give you Mousetext. That causes
some incompatibilities Jwith existing
softwareJ.
BYTE: I take it tliere liave been no clianges to
tlie Applesoft ROM?
Quinn: There have been. We decided to
make lowercase !BASIC keywords! work.

BYTE: Are you going to get any increased per
formance on Applesoft because of tlie 27 addi
tional J65C021 op codes?

INTERVIEW: PETER QUINN

port we also have the disk-drive port.
which runs at more than 400K baud.
Depending on how much intelligence
you put on that outer box. nothing is
impossible for an Apple II. LDok at the
Rana 18088 coprocessor! box-its co
processor does MS-DOS and all that
and hooks into an Apple IL Of course.
it goes through the !peripheral! slot.

Quinn: I didn't have the guts. when we
brought out the lie. even to touch that
ROM space. But !with the IlcJ I had the
best three firmware writers in the
world-Dick Huston. Ernie Beernink.
and Rich Williams-working for me. and
we made the choice Ito add lowercase
BASIC keywords!. But as far as going in
and using different op codes. I wasn't
that gutsy.
!Editor's note: An interesting aside-the firm

BYTE: That's what I'm saying. Without slots

ware writers embedded their names in the lie.
To see them. do an IN#5. then INPUT AS.
then PRINT AS. Slot 5 has no use in a lie,
so the designers designed in a "ghost" peripheral
that gives their names in a string as its input
to the Apple. ... G.W.I
BYTE: But there's a difference between. say. a
speech-synthesis board. which needs a couple of
bytes every few milliseconds. and a coprocessor
board. which supposedly takes over the whole
&ox. Wouldn't that &e impossible for your serial
port Ion the Ilei?
Quinn: Well. we don't have just the serial

Iwhich the Apple Ile doesn't have!. how can you
get the throughput you need for a coprocessor?
Quinn: Several ways. One. you use a
more or less high-level language [forl
swapping between this processor and
that processor. So the crunching hap
pens over there and then comes back
and is delivered through this I/O !the Ile
serial ports!. You don't need that
tremendous throughput. And there are
other ways. Of course. these serial ports
go up to 19.200 baud. and I believe with
some tricks should do better than that.
As you know. the Apple third-party de

Friendly Computer Center, Inc.
3t

NEW LOW PRICESI

Make use of the back of your 5 1/4' Diskettes
and SAVE
• NIDU 1Vll'TCH tools make it easy.
• Adds the precise notch where you need it
• Doubles diskette space or MONEY BACK!

EPSON
$!99
$279
$225
$399
$599
$1049

lfl##IE 1\'ll'TCH I
Cuts square notch for
Apple, II, II+, lie, Ill,
Franklin and Commodore.

Epson Geneva PXB Portable $895

only

IBM

DISK OPTIMIZER© SYSTEM

$2249

SOFTWARE FOR APPLE, II, II+, lie, Ill & Franklin

APPLE

• 469% FASTER Than Similar Programs!
• Certifies your "new" disk 100% Error Free
• Removes Bad Sectors • Adds 36th Track
• Performs Disk Drive Speed Check
• Adds DOS and More

only

$895

DOUBLE SIDED SANYO
$1049

NEWAPPLE llC
$875

TO ORDER

Friendly Computer Center, Inc.

CALL TOLL

1181 Coney Isl.ind AVt' llrooklvn. Nt•\\ York 1lllll

FREE (800) 258-5805 (718) 252-9737

-

OR BUY BOTH 

only

$29.95

add $2.50 each set P&H ($6.50 foreign P&H)

*Florida Residents Add 5% Sales Tax•
SATISFACTION GUARANTEED OR YOUR MONEY BACK!

[iiili!!i!iil

~

ORDER TO DAV!

,

CALL TOLL FREE: 1-800-642-2536
OR SEND CHECK OR MONEY ORDER TO:

[--:•- )

•\'llllll~B

i\'llTLJI
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DIVISION OF CORTRAN INTERNATIONAL

4211 NW 75th TERRACE • DEPT. 8 6 • LAUDERHILL, FL 33319
PAT. PEND.

Circle 702 on inquiry card.

$24.95 each

add $1.50 each P&H ($4.50 each foreign P&H)

APPLE llE Entry System
NEW APPLE DUODISK
DRIVE W/EXTENDED 80
COLUMN CARD IN
STOCK-MACINTOSH CALL

W/DRIVE AND SOFTWARE

$14.95 each

add $1.50 each P&H ($4.50 each foreign P&H)

MONOCHROME PRO
PACKAGE
• IBM® PC &4K
• 2-320K OS/DD DRIVES
• MONOCHROME DIS
PLAY CARD
• MONOCHROME
MONITOR

MBC-552-2

BYTE: I guess the only question to end with
is a general one: where do you see the Apple
II product family going?
Quinn: l\vo years from now. you know
the technology is going to progress
even farther. Flat-panel displays will be
a dime a dozen. VLSI will be more than
feasible. so we'll be able to crunch more.
So we'll do what we've always done in
the past-take the same machine. main
tain its greatness and its compatibility.
and add value for the same price.
Building in modems. building in RGB.
you just take a shopping list and add to
it. We may extend it lower-we're work
ing on that. It depends on what makes
sense-when you've got it bread
boarded and wire-wrapped. does it look
right? Does it feel right? Do you want
one? We are unwilling to create anything
we wouldn't want ourselves. •

*REDUCES DISKETTE COST 50°/o!

•

RX100
RX80FT
RX80
FX80
FX100
LQ1500

velopers are the first to find the tricks
usually. So the door is not closed by any
means.

All TRADEMARKS ARE ACKNOWLEDGED

Circle 6 70 on inquiry card.

EXPANDING APPLE APPLICATIONS

AT A GLANCE
Name
Premium Softcard lie (for the
Apple lie only)
Version of CP/M
2.2
Manufacturer
Microsoft Corporation
Microsoft Building
10700 Northup Way
Bellevue, WA 98004
(206) 828-8080
Price

$395
Documentation
Osborne CPIM User Guide,
installation and operations
guide, and Microsoft Basic
Reference manual
Features
Effective clock rate of 6 MHz;
includes "standard set" of
CP/M utilities, plus GBASIC
(extra: if you return your
warranty card, you will receive
an assembly-language
programmers manual); has
64K bytes of on-board RAM,
which is available to Apple
DOS and extends Apple Ile
memory to 128K bytes for
programs that are designed to
use this added capacity;
provides BO-column capacity

Al22

.

(continued from page A4 7)

The primary reason for this is that in
order to be sure that the information in
the disk cache is still accurate. the sys
tem must still briefly access the disk to
make sure you have not changed the
disk since the last time it was read.
(Some systems have a way of sensing
whether the user has opened the disk
door: standard Apple disk units provide
no such capability)
CP/M CARD
If you purchase the ALS CP/M card and
also the additional programmer's kit.
you will have the same documentation
that comes with the Gold Card. Addi
tionally. the Systems Guide is supposed
to contain a listing of the BIOS (basic
input/output system) of the system .
Just a side note about CP/M 3.0 sys
tems: the beginning user of CP/M would
more likely make use of the installation
guide and the CBASfC Reference Manual.
The rest of the documentation. though.
will be the most useful to the software
developer or the hardware-system de
veloper anxious to adapt his hardware
to this new system.
APPLI-CARD
I was highly skeptical when I first re
ceived this card from Personal Com
puter Products Inc. (PCPI). My primary
objection was the apparent lack of
documentation with the unit. Still. I was
able to run the applications programs
I wanted. And the CP/M books could
handle most of the rest of my require
ments. (As mentioned before. MicroPro
markets this card as StarCard.)
With the Appli-card. even though the
standard CP/M commands (ED. STAT.
PIP. etc.) are not explained in the
manual. the programs that PCPI sup
plies are all well documented and
menu-driven. One of the best features
is a menu-driven install program that
lets you make changes easily to the
BIOS (similar to the so-called SYSGEN
programs of the "old days" of CP/M).
One change I made in the system con
figuration was to install the RAMdisk
software as drive A in the system. This
was necessary to allow the maximum
speed of a particular benchmark I was
trying to put together.
The following information is provided
separately from the benchmarks in the
next section because none of the other
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cards tested had RAMdisk software
available. (The Gold Card is specified for
one of the comparisons-for the case
in which its disk cache had an effect. For
the other tests. all of the CP/M cards
would have performed the same as the
nonbanked version as indicated in the
MBASIC read/write test.)
1able I shows the results of a
"quickie" file copy test.
The file create and destroy test (see
table 2) consisted of a sequence of IO
repeats of the commands:

SA.VE 160 A40KFILE
ERA A40KFILE
in a file named TESTSUB. This test file
was run as a SUBMIT file from the
RAMdisk in each case. To run it in the
first case. both SUBMITCOM and the
command test file were on the RAM
disk. but the RAMdisk was not installed
as the primary drive. The command was
run by the sequence:

A>M:
M >SUBMIT TEST
In the second case. the RAMdisk was
installed as the primary drive (A:) using
the menu-driven install software. The
timing difference came from the fact
that CP/M 2.2 always writes a file named
$$$.SUB onto the primary drive and
steps back and forth between the direc
tory and the file until the commands are
all completed. The excess time shown
in the table is due solely to the drive
access time.
Notice that the RAMdisk time of 0.86
seconds average for this operation is
comparable to the result of 21 seconds
for the original disk file copy (the RAM
disk created and destroyed a file I 0
times in 8.6 seconds). This simply points
out that there is some advantage to
choosing the best way to use a RAM
disk when available.
As a final RAMdisk comparison. I
switched over to the PCP! implementa
tion of a RAMdisk under AppleDOS
(see table 3). Only a very simple bench
mark was tried: that of creating and sav
ing a 3 IK-byte file (the limit of the
BSAVE command). Here are the two
commands I used:

BSAVE A31KFILE,A$400,L$7FFF
BLOAD A31KFILE
I used standard AppleDOS 3.3 (released
in August 1980) for this test.

EXPANDING APPLE APPLICATIONS

THE BENCHMARK TESTING
For benchmark testing. I used an Apple
lie as the host for all of the tests. Since
the same program could be run . there
would be no variation due to anything
other than the processor card itself. I
did not feel much would be gained by
adding a disk-access benchmark to this
test. since all of the processor add-on
boards rely on the 6 502 to do the disk
access for them. With the exception of
the Microsoft Premium Softcard lie.
which uses the auxiliary slot of the lie.
all were tested in slot 4.
The program was run. in all but one
case. using Microsoft Softcard MBASIC.
The program is a slightly modified ver
sion of the standard BYTE benchmark
for the Eratosthenes Sieve prime-

Tuble I:

--

number program (see listing I). It differs
from the standard implementation only
in the use of an integer variable (FL%)
used as a replacement for a floating
point variable (FLAGS) throughout the
program. I did this because some of the
versions of the operating system did not
allow enough free space to run the pro
gram as originally written. The free
space number reported by MBASIC is
also shown in the performance chart.
For the tests using Microsoft Multi
plan. I used the standard BYTE spread
sheet. This consists of a 2 5 by 2 5 matrix
in which each cell differs from the cell
to its immediate left by a factor of 1.00I.
Additionally. the leftmost cell of any row
is 1.00 I times the rightmost cell of the

Results of the file copy test.

Gold Card (nonbanked)
Gold Card (banked)

Notes

21.0

21.0
15.0

second-time copy
(disk cache helps)

21.0
21.0
12.6
9.5

Appli-card (64K-byte)
Appli-card (192K-byte)

disk to disk
RAMdisk to disk
disk to RAMdisk

Note: File created by the command: SAVE 160 A40KFILE; file copied by the command:
PIP B = A:A40KFILE

Results of the file create and destroy test performed I 0 times.
Time to Copy
(seconds)
22.0

Appl i-card (192K bytes)

Notes

A is Apple Disk
and M: is RAMd isk

B.6

Table 3:

A: is RAMdisk

Results of the file create and save test.
Time to Save
(seconds)

BSAVE to disk:
BSAVE to RAMdisk:

44.5
104

Name
Gold Card
Version of CP/M
3.0
Manufacturer
Digital Research
POB 579
Pacific Grove, CA 93950
(40B) 649-3B96
Price
$775 (banked system- 192K
bytes on -board RAM), or
$495 (nonbanked system-64K
bytes)

(continued)

Time to Copy
(seconds)

Table 2:

AT A GLANCE

Time to Load
(seconds)
BLOAD from disk
BLOAD from RAMdisk:

Documentation
An installation guide, the
Digital Research CPIM Plus
User's Guide, the Digital
Research CBASIC Reference
Manual, DRl 's CPIM Plus
Programmer's Guide, DRl 's
CPIM Plus Programmer's
Utilities Guide, DRl's CPIM
Plus Systems Guide, and
DR l's SID Reference Guide
Features
Effective clock rate of 6 MHz;
comes with "standard set" of
CP/M utilities including DIR,
DIRSYS, ERASE, TYPE,
USER, DATE, DEVICE,
DUMP, ED, GET, HELP,
INITDIR, PIP, SET. SETDEF,
SHOW, and SUBMIT; also
includes CBASIC (Digital
Research version of BASIC)
and several programming
utilities including MAC, RMAC,
HEXCOM, LINK, SID, and two
kinds of cross-reference
utilities (CBASIC and MAC
files); has BO-column
capability with the highest
display update speed in the
group tested (however,
BO-column card is active only
under CP/M); has 64K or
192K bytes in the banked
version of on-board RAM ;
RAM is not available to Apple
DOS

33.2
10.2

Note: RAMdisk free space under Apple FID is 731 sectors (1B7K bytes)
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AT A GLANCE
Name
CP/M Card

Version of CP/M
3.0 (also known as CP/M
Plus)

Manufacturer
Advanced Logic Systems
1195 East Arques Ave.
Sunnyvale, CA 94086
(408) 730-0306

Price
$399

Documentation
A 40-page CPIM Card Users
Guide, the Digital Research's
(ORI) CPIM Plus Users Guide,
and DR l's CBASIC Reference
Manual; available separately
at extra cost of $79 are DRl's
CP!M Plus Programmer's
Guide, DRl's CPIM Plus
Programmer's Utilities Guide,
DRl's CPIM Plus Systems
Guide, and DRl 's SID
Reference Guide

preceding row. There is only one in
dependent cell in the entire matrix. at
location I. I. When its value changes. the
whole spreadsheet must be recalcu
lated. Except as noted in table 4. the 2 5
by 2 5 size was maintained.

OTHER BENCHMARKS
In addition to those shown in table 4.
I ran the BYTE benchmarks for file crea
tion and rereading. There was no dis
cernible difference between any of the
CP/M cards tested in this regard. Only
the Digital Research Card was not tested
in this manner due to BIOS interaction
with the Softcard version of MBASIC.
(Notice that this is not a problem; the
standard CP/M version of MBASIC will
run correctly with this card. It simply
was not available for the review. Addi
tionally. Digital Research does provide
you with its own version. CBASIC.)
The results of the file create test are
consistent at 69 seconds. while read
back of the file created took 65 sec
onds. These figures can be used to com
pare the Apple. under CP/M 2.2 or 3.0.
with other systems.
A listing of the programs as used with
MBASIC is shown below:

Features
Effective clock rate of 6 MHz;
has 64K bytes of on-board
RAM; "standard set" of CP/M
3.0 utilities; also includes
CBASIC (Digital Research's
version of BASIC) and several
programming utilities including
MAC, RMAC, HEXCOM,
LINK, SID, and two kinds of
cross-reference utilities
(CBASIC and MAC files); does
not have 80-column
capability; does not have
RAM available to Apple DOS

Al24

File Create:

100 A$= "12345678123456781
234567812345678"
120 B$ =A$+ A$+ A$+ A$
140 NR = 512

Listing I:

160 OPEN ''0':1,"B:TEST"
180 FOR 1=1 TO NR
200 PRINT #1,B$
220 NEXT I
240 CLOSE
260 PRINT "DONE"
File Read:

300
320
340
360
380
400
420

The only surprise was that the Micro
soft Softcard Ile performed exactly the
same as the others. Because of the
Multiplan results in the spreadsheet
save section. I had expected that the
results would be different. I have not yet
discovered the reason for this seeming
inconsistency.

CONCLUSIONS
You have many choices in expanding
your Apple to add CP/M. Your decision
should be based on support. cost. and
speed.
The Apple slots have provided manu
facturers the opportunity to offer a wide
variety of products. Unfortunately. it is.
not always possible for products to talk
to each other. or even to coexist. If the
only kind of system you will ever have

The BYTE Eratosthenes Sieve prime-number program (as modified by

the author).
800 SIZE = 7000
820 DIM FL%(7001)
830 PRINT"START ONE ITERATION"
840 COUNT = 0
850 FOR I = 1 TO SIZE
860 FLO/o(I) = 1
870 NEXT I
880 FOR I = 0 TO SIZE
890 IF FLO/o(I) = 0 THEN 970
900 PR IME = I + I + 3
910 K = I + PRIME
920 IF K > SIZE THEN 960
930 FLO/o(K) = 0
940 K = K + PR IME
950 GOTO 920
960 COUNT = COUNT +
970 NEXT I
980 PRINT "DONE ";COUNT;" PRIMES FOUND"
990 END
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NR = 512
OPEN"l':1,"B:TEST"
FOR I= 1 TO NR
INPUT#1,B$
NEXT I
CLOSE
PRINT "DONE"

EXPANDING APPLE APPLICATIONS

,AT A GLANCE
Name
Appli-Card (also known as the
StarCard)
Version of CP/M
2.2

is a standard Apple II product with a
pair of floppy-disk drives. then any one
of the CP/M cards will serve your pur
poses well. However. if you plan to ex
pand your system in ways such as add
ing an 8-inch disk controller. a set of
high-capacity 5~-inch drives. a hard
disk. or a RAMdisk of some kind. plan
ahead!

Ask the manufacturer of the periph
eral you want to add which, if any. of
the versions of CP/M can be adapted to
the product
For the older products. such as the
Softcard and the z-card. some manufac
turers already have patches that allow
their products to interface to CP/M
!continued)

Manufacturer
Personal Computer Products
11590 West Bernardo Court
San Diego, CA 92127
(619) 4S5-S411
Price
6-MHz version, $395; 6-MHz
version with RAMdisk (12SK),
$595; also available from
MicroPro, packaged with
WordStar or lnfoStar, as the
StarCard (a "free" accessory)
Documentation
A 60-page Installation and
User's Guide and the CP/M
Primer
Features
Effective clock rate of 6 MHz;
comes with the "standard set"
of CPIM utili ties, the Apple
DOS RAMdisk utility, a
combined disk copy and
format utility, and a program
for transferring files from and
to Apple DOS; in addition, an
install program allows the
installation of new device
drivers into the system (device
drivers are generally
developed by the
manufacturers of Apple
peripherals and may be
linked into this system using
the install program); can
provide a 70-column software
controlled display or a
40-column display with as
many as 255 scrollable
columns without installing an
SO-column card if desired
(however, functions normally
with an SO-column card
installed in the Apple); has
64K bytes of on-board RAM,
plus either 64K or 12SK-byte
extender available; RAM is
available to Apple DOS as a
RAMdisk of 1S3K bytes under
Apple DOS, as well as a
110K-byte RAMdisk under
CP/M 2.2

Now, a parallel printer interface for the
Apple lie

The Belkin Hamlet·
$g9so
LIST
PRICE

FOR ALL MAJOR CENTRONICS PRINTERS
The Belkin Hamlet Interface connects the Apple lie with all major Cen
tronics parallel printers . It has been tested successfully on all these
leading printers .
COMPLETE PACKAGE WITH ADAPTER AND CABLES
Ham le t package contains AC adapter and all required cables. Ins talla
tion is simple. Everything needed is included.
COMPACT IN SIZE
Th is interface is compact in size, measuring only 3V2 x 4 x 1 inches. It
is easily tucked out of the way. Hamlet allows almost unlimited dis
tance from computer to printer.

Ask about our cables and Data Switch Boxes. Call Collect (213) 644-3184
for the name of your nearest Belkin dealer. Dealers provided liberal
discount.

BELKIN COMPONENTS

Apple lie is a registered trademark of Apple Computer.

Circle 665 on inquiry card.
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Table 4:

Benchmark results using the Eratosthenes Sieve prime-number program.

CP/M Card
Type

" Bytes Free"
reported by
MBASIC

MBASIC
Sieve

Z-engine
Softcard
Softcard lie

26483
26483
34675

5:51
4:36
2:04

CPIM Card
App Ii-card
Gold Card (nonbanked)
Gold Card (banked)

35699
32883
33651
26483

2:41
1:53
1:54
1:54

Multiplan Tests

Notes

% Free

Load

Save

Recalc

4
6
53
38
42
31
6
34

26
21.6
12.7
17.0
26.6
18 .7
16.5
18.8
6.8

11
14.5
4.5
4.8
12.0
11.7
10.7
11.2

31.8
28.7
9.6
NIA
15.6
13.3
9.3
11.5

1,2
2
2
3
4
4
2
4,5
6

Notes:
(1) This timing reflects the difference in bus access modification specified in the At a Glance box for this card. The times for the preceding version (Z-card
II) were found to be identical to those of the Softcard. The version of MBASIC supplied with the Softcard is incompatible at the disk 1/0 level. I used the Microsoft
Softcard boot disk instead of the ALS disk here since the hardware design is similar. Thus the benchmark could be run as stated, just to compare processing
speed versus disk-access time.
(2) The standard BYTE benchmark for Multiplan calls for a 25-column by 25-row spreadsheet. Due to memory limitations, I was able to use only a 19-row by
25-column spreadsheet for those marked. The free space and timings reflect this reduced size.
(3) When I loaded the benchmark standard size spreadsheet, there was no problem. However: when I tried to perform a recalculate function on the 25 by
25 matrix, the system hung up after completing row 8. This may be due to some reaction between my version of Multiplan and the current BIOS of the Softcard
lie. I have Multiplan CP/M-80 version 1.05 and Softcard lie BIOS verison 2.2 .6. The problem has been reported to Microsoft. Since I couldn't do a 25 by 25,
I dropped back to the smaller 19-row by 25-column sheet. Since this is still a significant overall size, I don't consider this a major problem. (Since I ran these
tests, Microsoft has assured me that its version 1.06 of Multiplan does not exhibit this problem.)
(4) Standard sized spreadsheet (25 by 25 cells).
(5) Again a difference in the BIOS prevented disk 1/0 under MBASIC Because the hardware design did not allow a boot of an alternate system, the disk file
create/reread under MBASIC was not performed for the Gold card.
(6) This reflects a second load of the same spreadsheet. CP/M 3.0 performs 'disk cache" operations. If it knows it has either read or written certain tracks before
and that they have not been changed since, then the data comes from the disk-cache (high-speed RAM) instead of the disk.

The flexibility of
manufacturers to
allow multiple
nonrelated products
is limited by
two factors:
economy and space.

nonrelated products is limited by two
factors: economy and space incentives.
Very few people have unusual com
binations of cards in their systems. and
manufacturers must dedicate their time
and resources to whatever will pay them
best. And in the bus-sharing approach.
if you want to keep a 56K-byte TPA (tran
sient program area) for the Z80. not
much room is left to define many dif
ferent kinds of 1/0 devices to which the
6502 can talk.
Again. these older cards are perfect
ly acceptable if you know what your ap
plications will be and what your system
will contain.

properly. However. it has been my ex
perience that if I have a hard-disk drive
and an 8-inch disk drive coresident in
the system. I must boot each manufac
turer's version of CP/M separately and
transfer data between the drives using
the 5V..-inch floppy disks. The flexibilit y
of the manufacturers to allow multiple

FOR THE FUTURE
The Apple CP/M user has hope for
future device compatibility through the
adaptable systems as used in the Appli
card and the CP/M Plus/CP/M 3.0 offer
ings (Gold Card and CP/M Card).
Because the coprocessor approach is
used. a lot more room is left in the 6502
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program space. where device drivers
can be created and linked together. This
still leaves a large enough area for the
transient programs.
These CP/M boards offer an adapt
able BIOS. which enables you to add
and modify device drivers.
If you need modem software. I recom
mend that you ask the CP/M manufac
turer for specific recommendations or
help in getting on line. My primary gripe
is that none of them offers any form of
communications software of the
MODEM7-compatible sort in the box
with the unit.

A FINAL NOTE
Once you have purchased a CP/M card.
I recommend that you join a CP/M
user's group. Take advantage of some
of the "freeware" (free software) avail
able to the user community. Some of it
is good. some bad. some just fun. Peo
ple out there are often just waiting to
help you through your problems. •

Circle 701 on inquiry card.

At Christmas I no more
desire a rose
Than wish a snow in May 's
new fangled mirth
But like of each thing
that in season grows
-King Lear

PRESHIFT-TABLE GRAPHICS

...

~~~

(continued from page A 29)

Listing 3: Tne Sniftline routine. Tnis 6502 assembl1J-language routine snifts one
line of a video image as described in figure 7. We used tne Apple DOS Tool Kit
assembler to create tne object-code file. wfiicn is named SHIFTLINE
ROUTINE.0810 .
SOURCE FILE: SHIFTLINE ROUTINE
------- NEXT OBJECT FILE NAME IS SHIFTLINE ROUTIN E.OBJO
5210:
1
ORG $5210
5210:
2 ;
5210:
3 ;
PRESHIFT GRAPHICS ROUTINE
521 0:
4 :
BY ROB MOORE & BILL BUDGE
5210 :
5 ;
5210:
0040:
5210 :
5210:
5210:
4000:
4700:
4EOO:
4FOO:
5000:
50CO:
5210 :
5210:
5210:
5210 :
5210:
5202:
5203:
5205:
5206
5210:
5210:
5210:
5210:
5210:
521 O:BE E9 52
5213AD 06 52
5216:18
5217 :60 00 52
521A:80 E1 52
5210 :
521DAE 05 52
5220:BO 00 4E
5223:80 E2 52
5226:
5226:BC 00 4F
5229:B9 DA 52
522C8D E3 52
522F:
522F:98
5230:18
5231 :69 40
5233:80 BA 52
5236:
5236:69 07
5238:80 84 52
523B:
523B:98
523C:18
5230 :60 0 1 52
5240:AA
5241 :BO 00 4E
5244:80 ES 52
5247:
5247:BC 00 4F

7 '
8 BASE1

EOU

$40

Maclnker

BASE PAGE ROW ADDR POINTER

9 .
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61

; LOOKUP TABLES
;
SHFTSTAY EOU$4000
; SHIFTOUT TABLES
SHIFTOUT EOU$4700
: SHIFT TABLES
XOIV7
EOU $4EOO
: INDEX DIV 7
XM007 EOU $4FOO
; INDEX MOD 7
ROWTBL EOU $5000
: SCREEN ROW ADDR LO-BYTES
ROWTBH EDU $50CO
: SCREEN ROW ADDR HI -BYTES
;
; IMAGE DEFINIT ION PARAMETERS - SET BY USER
;
IROWS
EOU $5200
: #OF ROWS - 1
EQU $5201
IDOTS
: DOT WIDTH - 1
IBWIDTH EQU $5202
: IMAGE BYTE WIDTH
IBITS
EQU $5203
; ADDR OF IMAGE DATA
X1
EQU $5205
IMAGE LEFT X-COORD
Y1
EOU $5206
; IMAGE TOP Y-COORD
;
;
; FIRST, SET UP THE VARIOUS PARAMETERS TO PREPARE
; FOR THE IMAGE DRAW .
;
DRAWIMAGE STX XSAVE
: SAVE BASIC X-REG
LOA Y1
IMAGE TOP ROW #
CLC
ADC IROWS
+ #OF ROWS -1
STA Y2
= BOTTOM ROW #
;
LOX X1
IMAGE LEFT X-COORD
I LOA XDIV7 ,X
DIVIDED BY 7
= IMAGE LEFT BYTE #
STA LBYTE
;
LOY XM007 ,X
IMAGE LEFT BIT #
LOA LMASKS.Y
INDEXES LMASK TABLE FOR
STA LMASK
IMAGE LEFT BIT MASK
;
TY A
IMAGE LEFT BIT #
CLC
+ SHIFT TABLES ADDRESS
ADC #<SHFTSTAY : • 256
ST A PATCH3
: TO SHIFT PATCH
:
ADC #7
: OFFSET TO SHIFTOUT TABLES
STA PATCH2
: SETS UP SHIFTOUT PATCH
TYA
CLC
ADC
TAX
LOA
STA

XDIV7,X
SB WIDTH

LOY

XM007,X

1

A Gift For Christmas
A Gift For All Seasonsl
I

I

I
If Shakespeare had had a word pro
cessor he would have consumed about
I
25 cartridges to run a first draft of his
works. At an average of $10/cartridge
the cost is $250. With MAC INKER he
would use one cartridge, his total would
be 50 cents in ink and his print-out
quality would be much improved.
MAC INKER is very simple to use and
automatic. Average ink cost/re -inking is
5 cents. We support 535 printers and we
have 20,000 units in the field, in the US
and in 5 continents.
MAC INKER, a gift for Christmas, that
will last for years in many seasons to
come.
$54.95+

MacSwitch
Choose also our popular MAC SWITCH,
serial or parallel switch - the ideal com
panion for the user who has 2 printers or
2 microcomputers or both. $99.00

IMAGE LEFT BIT #
IOOTS

+ IMAGE DOT WIDTH

Order toll free 1-800-547-3303
or ask for free brochure

DIVIDED BY 7

Cl!imputer Friends I

= SHIFTED DATA BYTE WIDTH

:
: RIGHT EDGE BIT #

(continued)

6415 S .W . Canyon Court
Suite #10
Portland, Oregon 97221
(503) 297-2321
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··~
pple II + Paper Tape 110 Is This Easy
10101011010001010:.:.:.:.::.::.:.:.::.:. :
1010101010010100.:.:.:.:.::.: .. :.::.:. :
ne minute you're wilhout, the next you ·re
up and running! Just plug into your APPL
II PLUS. A neat and complete package.
•Model 600·1 Punch - 50cps, rugged
•Model 605 Reader - 150cps
• Parallel Interface Board/Cable
• Dala Handling Program
Code conversion available. TRS-80 p ack
age soon. ADDMASTER CORP. 416 Juni
pero Serra Dr., San Gabriel, CA 91776 •
213/285-1121.
Circle 6 61 on inquiry card.

Send 116 for
Demo Disk

( Call

orsen~:d~~f~~~~~hurell

::3C

'

'

Decision Economics, Inc.
14 Old Farm Road. Dept BT Cedar Knolls. NJ 07927
12011 539 6889

Orcle 671 on inquiry card.

RGB-APPLE llC
The Colormaster llC RGB Video Interlace
Enjoy the br illiant, crisp, vivid displays cl color
graphics and text that are obtainable from the
Apple llC Computer when used with the Te lemax
Colormaster llC. Features: A stand alone module,
one end plugs into the Apple llC Video Port, the
other end plugs into your RGB Monitor. 14 com bin·
ations of foreground and background colors in text
mode are user selectable. Text mode enhance·
ment circuits improve resolution and readability of
80 column displays. Operation Is software inde·
pendent . A 3.5 ft. monitor cable is supplied. Comes
ready to operate, with complete Instructions.
!Specify make and model monitor.) $199. RGB
Video Boards are also available for Apple liE, ll ·t-11 &
Franklin ACE 1000, 1200, all revisions. Apple: The
Colormaster, $139.; The Kaleidoscope, $199.
Franklin: Colormaster,$169.:Kaleidoscope,$219.,
switch plate option $30. For further information,
contact your computer dealer / distributor or:
TELEMAX,tNC.
Computer & Video Products
P.O. Box 339 •Warrington, PA 18976

(215) 343·3000
Apple is the registered trademark cl Apple
Computer, Inc.

Circle 698 on Inquiry card.

524A:B9 D3 52
524D:BD E4 52
5250:
5250:AC 02 52
5253:BC E6 52
5256:BB
5257:BC E7 52
525A:
525A:AD 03 52
525D:BD BO 52
5260:AD 04 52
5263 BO B1 52
5266:
5266:
5266:
5266:AE 06 52
5269:BD 00 50
526C:1B
526D:6D E 2 52
5270:B5 40
5272:BD CO 50
5275:B5 41
5277 :BE EB 52
527A:
527A:
527A:
527A:
527A :
527A:
527A:A9 00
527C:AC E7 52
527F :
52BO :
527F :BE FF FF
52B4:
52B2:1 D 00 47
52B5 :99 EB 52
52BA:
52BB:BD 00 40
52BB:BB
52BC:10 F1
52BE :BD EA 52
5291:
5291 :
5291.
5291 :
5291 :
5291:
5291 :AC E 5 52
5294:AE EB 52
5297:
5297:
5297:
5297:B1 40
5299:59 EA 52
529C:2D E4 52
529F:51 40
52A 1 :4C A7 52
52A4:
52A4:
52A4:
52A4 :B9 EA 52
52A7:91 40
52A9:BB
52AA:DO FB
52AC:
52AC:
52AC:
52AC:B1 40
52AE:59 EA 52
52B1 :2D E3 52

62
63
64
65
66
67
6B
69
70
71
72
73
74
75
76

RMASKS,Y
RMASK

INDEX RMASKS TABLE FOR
IMAGE RIGHT BIT MASK.

LDY
STY
DEY
STY

IBWIDTH
PITCH
SHFTINDX

IMAGE WIDTH IN BYTES
IS BITMAP PITCH
SUBTRACT 1 TO GET
SHIFT ST ART INDEX

LDA
STA
LDA
STA

IBITS
PATCH1
IBITS+1
PATCH1+1

COPY IMAGE DAT A ADDRESS
; TO SHIFT ROUTINE PATCH1

MAIN DRAW LOOP STARTS HERE

77
7B
79
BO
B1
B2
B3
B4
B5
B6
B7
BB
B9
90
91
92
93
94
95
96
97
9B
99
100
101
102
103
104
105
106
107
10B
109
110
111
112
113
114
115
116
117
11B
119
120
121
122
123
124
125
126
127
12B
129
130
131
132

LDA
STA

DRAW

LDX
LDA
CLC
ADC
STA
LOA
STA
STX

Y1
ROWTBL,X

IMAGE TOP SCRN ROW #
SCREEN ROW ADDR LO-BYTE

LBYTE
BASE1
ROWTBH,X
BASE1+1
TEMP

+ LEFT IMAGE BYTE #
TO SCRN ADDR POINTER
SCREEN ROW ADDR HI-BYTE
TO POINTER HI-BYTE
SAVE CURRENT ROW#

BILL BUDGE'S SHIFT CODE STARTS HERE.
IT SHIFTS A ROW OF STORED BITMAP DATA INTO A
; SINGLE -LINE BUFFER, WHICH CAN THEN BE DRAWN TO
THE SCREEN
LDA
LDY
PATCH1
SHIFTIT
PATCH2
ORA
STA
PATCH3

#0
SHFTINDX

; SETUP FOR SHIFTING

EQU • +1
LDX $FFFF,Y
GET A BYTE OF IMAGE DATA
EQU ·+2
LOOK UP SHIFTED OUT PART
SHIFTOUT,X
BUFFER+ 1,Y
AND STORE IN BUFFER
EQU ·+2
LOAD THE SHIFTED PART
LDA SHFTSTAY,X
DEY ; DONE WITH ROW YET?
BPL SHIFTIT
LOOP BACK IF NOT
STA BUFFER
; STORE LAST SHIFTED PART

ACTUAL DRAW CODE STARTS HERE. NOTE THAT THE
RIGHTHAND AND LEFTHAND EDGE; BYTES ARE TREATED
DIFFERENTLY BECAUSE THEY MAY BE PARTIAL-BYTE
WRITE OPERATIONS.
LDY
LOX

SB WIDTH
TEMP

; SHIFTED DATA BYTE WIDTH
; GET BACK THE ROW #

DO THE RIGHTHAND IMAGE BYTE
LDA
EOR
AND
EOR
JMP

(BASE1),Y
BUFFER,Y
RM ASK
(BASE1),Y
DRAW2

GET A SCREEN BYTE
XOR WITH IMAGE DATA
MASK UNWRITTEN AREA
: RESTORE SCRN AND IMAGE

FAST LOOP TO DRAW IN-BETWEEN BYTES
DRAW1
DRAW2

LOA
STA
DEY
BNE

BUFFER,Y
(BASE1),Y
DRAW1

GET AN IMAGE BYTE
WRITE BYTE TO SCREEN
DECREMENT COUNT
LOOP BACK IF NOT DONE

FINISH UP WITH LEFTHAND BYTE
DRAW3

LDA
EOR
AND

(BASE1),Y
BUFFER,Y
LMASK

GET A SCREEN BYTE
XOR WITH IMAGE BYTE
MASK UNWANTED PART

(continued)

LISA
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No matter what they tell you
or what you read,
Desktop software
52B4:51 40
52B6:91 40
52B8:
52B8:
52B8:
52B8:EC E1 52
52BB :FO 1·2
52BD:
52BD :E8
52BE :18
52BF AD 80 52
52C2:60 E6 52
52C5:80 80 52
52C8:90 9F
52CA:EE 81 52
52CD:BO 9A
52CF:AE E9 52
5202:60
5203:
5203:
5203:
5203 :01 03 07
52060F 1F 3F
5209 7F
52DA 7F 7E 7C
520078 70 50
52E0:40
52E1 .
52E1 ·
52E1 :
52E1 :00
52E200
52E300
52E4 00
52E5:00
52E600
52E7:00
52E8 :00
52E9:00
52EA:

133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154

EOR
STA

$7F,$7E,$7C,$78,$70,$60,$40

;
; PROGRAM VARIABLES
;
Y2
DFB 0
LBYTE
DFB 0
LMASK
DFB 0
RMASK
DFB 0
SBWIOTH DFB 0
PITCH
DFB 0
SHFTINOX DFB 0
TEMP
DFB 0
DFB 0
XSAVE
BUFFER OS
40,0

ii

; RESTORE SCRN AND IMAGE
; AND WRITE TO SCREEN

;
; TEST FOR LAST ROW COMPLETE
;
CPX Y2
; WAS LAST ROW DONE
BEQ EXIT
; QUIT IF SO.
;
INX
; MOVE TO NEXT ROW
; ADD THE BITMAP PITCH
CLC
LOA PATCH1
; TO THE SHIFT ROUTINE
ADC PITCH
; POINTER TO MOVE TO
STA PATCH1
; THE NEXT BITMAP ROW.
; LOOP AGAIN IF NO CARRY
BCC DRAW
PATCH1S1
INC
BCS DRAW
; LOOP AGAIN, ALWAYS
EXIT
LOX XSAVE
; EXIT HERE
RTS
;
; RIGHT AND LEFT BIT-MASKS TABLES
;
RMASKS DFB $01,$03,$07 ,$0F,$1 F,$3F,$7F

155 LMASKS DFB

156
157
158
159
160
161
162
163
164
165
166
167
168

(BASE1),Y
(BASE1),Y

;
;
;
;
;
;
;
;
;
;

BOTTOM Y-COORD
LEFT BYTE II
LEFT BIT MASK
RIGHT BIT MASK
SHIFTED IMAGE BYTE WIDTH
BITMAP ROW PITCH
BITMAP WIDTH
TEMP STORAGE
FOR SAVED X-REG
SHIFTED DATA ROW BUFFER

••• SUCCESSFUL ASSEMBLY : NO ERRORS

Listing 4: Tlie DIV7 program creates two 256-byte tables tiiat contain tiie integer
quotient and remainder of tiie value n/7. respectively, for n =0 to 2 55. Tlie resulting
table is saved as DIV7 TABLE.

being . developed!

The
Desktop Junction
Where Lisa Users Can
Meet Lisa Developers
Call (206) 325-9670 for an informational
packet or circle number on inquiry card.
The Desktop Junction is a new service from
David D. Aedhed of Clear Skies Consulting.
liSI

is

I UIO!Mtk of Apple (-OflPIJtH.

Circle 66 7 on inquiry card.

EPSON + APPLE
Print style select program
JUST $19.99 + $2 handling
DON'T PAY "DRE!
Henu of print options
Great Value!
Copiable for your use
Works with HX,RX,FX printers
Send check or money order to:
KELLERtKELLER
Printer Prograia
1035 Live Oak Dr
Santa Clara 1 Ca 95051
(4081984·52/0
A~ple is a registered trademark
of Apple Co1puter,inc. Epson is
a registered trade1ark of Epson
America, Inc.

Circle 682 on inquiry card.

]LIST
100
110
120
130
140
150
160
200
21 0
220
230
240
250
300
310
320
330
340
350
400
420
500

REM
REM DIVIDE-BY·? QUOTIENT
REM AND REMAINDER TABLES
REM
REM BY GREGG WILLIAMS,
REM 24 APR 84
REM
QUOTBGN = 16384
RE MI --POINTS TO MEMORY AREA
REM --USED TO STORE TABLE
REM
RMDRBGN = QUOTBGN + 256
HOME : PRINT "CREATING DIV? TABLE "
FOR I = 0 TO 255
:QVL = INT (I I 7)
:RVL = I - QVL • 7
: POKE QUOTBGN + l,QVL
: POKE RMDRBGN + l,RVL
NEXT I
PRINT CHR$ (4) ;"BSAVE DIV? TABLE ,A";QUOTBGN;" ,L512"
PRINT : PRINT "TABLE SAVED TO DISK"
END

Inc.

(continued)

Circle 695 on inquiry card.

PRESHIFT~TABLE

GRAPHICS

Listing 5: The Consolidate program loads the tables created by listings I. 2. and 4.
adds an image table. and stores the composite table in the file TABLPAK for later
use.

This ad
is for all those
who ever wonder
why your
company runs
a United Way
•
campaign.
When it comes right down
to it, you're probably the best rea
son your company has for getting
involved with the United Way.
You see, they know almost
all of the money given to the
United Way goes back out into
the community to help people.
So if you, or the people you
work with, should ever need any
of our services, like day care,
family counseling or health care,
we'll be rightthere to help. In
fact, there are tens of thousands
of United Way-supported pro
grams and services in cities and
towns across the country. That
means help is nearby wherever
you are.
And your company knows
that could mean the difference
between keeping or losing a val
uable employee.
That's why they give . And
that's why they ask you to give.
Because there may come a day
when you need help yourself.

•

United Way
Thanks to you. it works. for ALL OF US.

~~
A130

A Pobl;o S'" '" ol Tn;s M•9"'°' & fo o Ad"""'"9

100
11 0
120
130
140
150
160
170
180
190
200
236
240
250
260
270
280
290
300
320
330
540
550

REM
REM CONSOLIDATE
REM TABLES PROGRAM
REM
REM BY GREGG WILLI AMS
REM 23 APR 84
REM
REM - - - - - - --- - - ------- ---------- - - - -- ------- -------- ---
REM
HOME : PRINT "CREATING TABLPAK. .. "
TBLSIZ = 32
REM
0$ = CHR$ (4)
PRINT 0$;" BLOAD PRESHIFT TABLE,A$4000"
PRINT 0$;"BLOAD DIV? TABLE,A$4 EOO"
PRINT 0$;"BLOAD HIRES1 TABLE,DA$5000"
REM
REM - -LOAD NEEDED TABLES
REM --INTO MEMORY
REM
REM
REM
00$ = "5180 OD OD 02 00 00 00 00 7C OF 7C 07 7C 03 7C 01 7C
03 7C 07 5C OF OC 1F 04 OE 00 04 00 00 00 00"
560 GOSUB 63000
570 REM --PUT IMAGE INTO MEMORY
580 REM --USING MONITOR COMMANDS
590 REM
600 RE M
610 PRINT 0$;" BSAVE TABLPAK,A$4000,L";4480 + TBLSIZ
615 PRINT · PRINT "FILE SA VED TO DISK"
620 REM
630 END
640 REM
62975 REM ---- ------- ---------- - - --------------- -----------
62980 REM
62985 REM --FAMOUS S. H. LAM
62990 REM - - MONITOR ROUTINE FOR
62993 REM --EXECUTING MONITOR
62995 REM --COMMANDS FROM BASIC
62997 REM
63000 00$ = 00$ + " ND9C6G"
63010 FOR 00 = 1 TO LEN (00$): POKE 511 + 00,128 + ASC
(MIO$ (00$,00,1)): NEXT
63020 POKE 72.0: CALL - 144
63030 RETURN

Table I: Format for the image table. The BASIC demonstration program of listing 6
expects an image table in the format given by this table. Listing 3 expects this table
at location 5180 hexadecimal (20864 decimal). but this can be easily changed by
changing the value stored at !Bits (location 5203 hexadecimal)
Byte

Contents

0
1
2

(number of rows in image) - 1
(number of dots in row) - 1
number of bytes in one row of image
successive bytes of image, starting with upper-left corner
and proceeding by rows

3, 4, 5...

Co"°"'
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Listing 6: A program that demonstrates the presflifHable lookup method This program uses joystick or paddle input to guide an arrow
image across the high-resolution graphics screen. See text for details.

]LIST
100
110
120
130
140
150
160
170
1BO

REM
REM BUDGE PRESHIFT
REM GRAPHICS DEMO
REM
REM BY BILL BUDGE,
REM GREGG WILLIAMS,
REM AND ROB MOORE
REM
REM --- -------------------------------------------------

1960
1970
19BO
19B5
1990
2000
2010
2020
2030

REM -------------------------------------------------
REM
REM INITIALIZATION
REM SUBROUTINE
REM
DOTSMOVE = 2
REM --MAXIMUM INCREMENT
REM --OF IMAGE
REM

190
200
210
220
230
240
250
260
270
2BO
4BO
490

REM
REM INIT/ALIZA TION
REM
GOSUB 3000
REM - - LOAD FILES (NEEDS
REM --TO BE DONE ONLY ONCE)
REM
GOSUB 2000
REM --INITIALIZE TABLES
REM
REM
REM - - --------------- --- - -- - - - -- ------------------------

2040
2050
2060
2070
20BO
2090
2100
2110
2120
2130
2140
2150

XPSN = 1OO:YPSN = 100
REM --POSITION OF IMAGE
REM
C1THRLO = 100C2THRH/ = 150
REM --THRESHOLD VALUES
REM --FOR JOYSTICK INPUT
REM
C3XMIN = 5:C4XMAX = 235
C5YMIN = 5:C6YMAX = 175
REM --BOUNDARIES OF IMAGE .
REM --MOVEMENT ON SCREEN
REM

500
510
520
530

REM
REM
REM
REM

2160
2170
21BO
2190

CODEADDR = 2100B
REM --ADDRESS OF MACHINE
REM --LANGUAGE SUBROUTINE
REM

B20
REM --WHILE LOOP: LOOP
REM --WHILE BUTTON 0
REM --NOT PRESSED
REM
XVLUE = POL (0)
YVLUE = POL (1)
REM --G ET JOYSTICK OR
REM --PADDLE VALUES
REM
XINCR = - 1 • DOTSMOVE • (XVLUE < C1THRLO) + DOTS
MOVE • (XVLUE > C2THRH/)
YINCR = - 1 • DOTSMOVE • (YVLUE < C1 THRLO) + DOTS
MOVE • (YVLU E > C2THRHI)
REM --CONVERT JOYSTICK
REM --INPUT TO -1 ,0, OR 1
REM
IF (XPSN + XINCR) > = C3XMIN AND (XPSN + XINCR) <
C4XMAX THEN XPSN = XPSN + XINCR
IF (YPSN + YINCR) > = C5YMIN AND (YPSN + YINCR) < •
C6YMAX THEN YPSN = YPSN + Y/NCR
REM --MODIFY X, Y POSITIONS
REM --IF WITHIN BOUNDS
REM
POKE X1 ,XPSN
POKE Y1 ,YPSN
REM --POKE X & Y COORDS

2200
2210
2220
2230
2240
2250
2260
2270
22BO
2290
2420
2430
2440
2450
2460
2470
24BO
2490
2500
2510
2520
2530
2540
2550
2560
2570
2930

IROWS = 20992
/DOTS = IROWS + 1
IWIDTH = IROWS + 2
/BITS = /ROWS + 3
X1 = /ROWS + 5
Y1 = IROWS + 6
REM --ADDRESSES OF DATA
REM --NEEDED BY ASSBY
REM --LANGU AG E ROUTINE
REM
POKE IROWS, PEEK (IMAGTBL)
POKE IDOTS, PEEK (IMAGTBL + 1)
POKE IWIDTH, PEEK (IMAGTBL + 2)
IP = IMAGTBL + 3
CB/PLO = INT (IP I 256)
C71PHI = IP - 256 • CB/PLO
POKE IBITS,C7/PLO
POKE /BITS + 1,CBIPH/
REM --SETUP VALUES NEEDED
REM --BY ASSEMBLY -LANGUAGE
REM --ROUTINE
REM
HGR : POKE - 16302,0
REM --SWITCH TO HIRES PG1
REM
RETURN
REM

712 REM --OF IMAGE INTO
714 REM --BYTES USED BY THE
716 REM --CODE SUBROUTINE
71B REM
720 CALL CODEADDR
730 REM --CALL MACHINE-LANG.
740 REM - -BLOCK-MOVE ROUTINE
750 REM
760 GOTO 530
770 REM --END OF WHILE LOOP
7BO REM
790 REM ---------------------------------------------------BOO REM
B10 END
B20 REM --END OF PGM
B30 REM
1940 REM
1950 REM

2935
2940
2950
2960
2970
3000
3010
3020
3030
3040
3050
3060
3070
30BO
3090
3100
3110
3120

REM -------------------------------------------- -----
REM
REM LOAD FILES
REM SUBROUTINE
REM
IMAGTBL = 20B64
REM --ADDRESS OF TABLE
REM --CONTAINING IMAGE
REM --TO BE MOVED
REM
0$ = CHR$ (4)
PRINT 0$;"BLOAD OD.DEMO O"
PRINT 0$;"BLOAD TABLPAK,A$4000"
PRINT 0$;"BLOAD IMAGE,A" ;IMAGTBL
REM --LOAD ASSBY-LANGUAGE
REM --ROUTINE AND TABLES
REM
RETURN

535
540
550
560
570
5BO
590
600
610
620
630
640
650
660
670
6BO
690
700
703
706
70B
710

MAIN LOOP
IFPEEK ( -

162B7)

>

127 THEN
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(continued frorn page A2 7)

assembly-language routine of listing 3;
it then uses joystick (or paddle) input to

move the image around the high-reso
lution graphics screen. This program
uses an image that has two rows of un-

IMAGE

SHIFTED-IMAGE BUFFER

PRESHIFT TABLE

111

bU

Figure 7: Moving a rectangular image. In tne example subroutine of listing 3. tne routine
takes tne image a line at a time. uses tne presnift table to sfiift it. puts it in a single-line
buffer. tnen trans!ers it to tne nign-resolution screen. Tfiis is only one possible subroutine
tnat implements tne routine in figure 6.

lighted dots on every edge (it is a IO by
I 0 image centered in a 14 by I 4 box).
Because the program moves the image
only two dots at a time. the arrow im
age erases itself as it moves and leaves
no trail.
This program. like the others. was writ
ten with simplicity and clarity in mind
rather than speed or program features.
The fact that the program moves the ar
row slowly across the screen is the fault
of BASIC. not the assembly-language
program. To make this demo run faster.
you can "tighten up" the main loop in
lines 530-760 or incorporate some of
the joystick decoding and boundary
checking in another assembly-language
program that. in tum calls listing 3.
The preshift-table lookup method is a
compromise between utility and ease of
comprehension. Although this tech
nique is not as fast as the preshifted
shapes method often used for anima
tion. it is a general-purpose method that
will probably find a number of uses. •

SAVINGS BONDS DON'T COME
IN THE WRONG SIZE OR COLOR.

4tt for
Give Bonds
Christmas.
f(

U.S. SAVINGS BONDS DIVISION
DEPARTMENT OF THE TREAS URY
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The Photographic Mac
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n image reader that
enables the Macintosh
to produce a digital image
of a photograph or object.
MicronEye comes with a
lens. tripod. software. and
users guide. You can print a
picture or save it to disk.
The results are compatible
with MacPaint.
The MicronEye uses pull
down menus. and its soft
ware contains several built-in
image enhancers.
The MicronEye is available
for 5395 from Micron Tech
nology Inc .. Vision Systems
Group. 2805 E. Columbia
Rd.. Boise. ID 83706. (208)
383-4106.

A

Circle 772 on inquiry card.

MicronEye enables tne Mac to read pnotograpns.

New Auto-Dial Modem for Mac
acModem from
Microcom is a 300- to
1200-bps auto-dial and auto
answer modem for the
Macintosh. If you need to
operate at a higher level.
the MacModem can be up
graded to 2400 bps.
The Microcom modem will
transfer files between two
Macs or a Mac and an IBM
PC. PCjr. Apple lie. or Apple
Ill. The MacModem offers
both tone and pulse dialing
and call progress monitor
ing.
The MacModem uses the
"point and click" mouse
technology. You can store
phone numbers. communica
tions parameters. and log-on
sequences.
MacModem also supports
Microcom·s Networking Pro
tocol. MNP finds and cor
rects line noises before data
is sent to the display or

M

I

Microcorn ·s new modern can be upgraded to 2 400 bps.
stored on disk.
MacModem and its communications software are

available from Microcom
Inc.. 1400A Providence High
way. Norwood. MA 02062.

(617) 762-9310.
Circle 771 on inquiry card.

(continued)

All products mentioned in tfiis section are described by manufacturers· specifications. and tneir publication in BYTE does not constitute an endorsement.
Guide to the Apple • DECEMBER 1984 • BYTE

Al33

WHAT'S NEW

High-Speed Dot Matrix
omriter 420 boasts 420
characters per second in
draft mode and 104 charac
ters per second in corre
spondence-quality mode.
The newest Epson dot
matrix printer features an
!BK-byte buffer and a bui lt
in panel of control keys that
lets you choose type styles
and form length.
Equ ipped with selectable
serial or parallel interfaces
and eight international lan
guage fonts. the Comrite
420 comes with friction or
tractor feed.
For more information. con
tact Com rex International. a
subsidiary of Epson America
Inc.. To rrance. CA (213)
373-0280

C

Circle 795 on inquiry card.

The ComRiter 420 dot-matrix printer features an

Mainframe Apple

••• •• ••.. .. .... ........ ... .. ..•• ••• .••••• ...... •... ........ .
mainframes and can save
files from mainframes on
disk.
Apple -Bisync costs $7 50.
For more in formation. con
tact Urgeo Software Inc..
POB 305 . Cheney. WA
99004. (509) 838-6058.

IB K·b~te

buffer.

.....•• .•• ....... .••• •••• .••. ...... .... .. ... ..... ............

Printers Compatible with Mac
icroline 92 and 93 dot
matnx printers are
now compatible with the
Apple family of computers.
including Macintosh and
Lisa. The ML 92 and 93
emulate Apple's lmagewriter.
allowing you to print graph
ics screens. They also allow

correspondence-quality
printing from the Apple lie
and 11+ .
The printers are ava ilable
through authorized Okidata
dealers. 532 Fellowship Rd .
Mt . Laurel. NJ 08054. (609)
2 3 5-2600.

Freeware XMODEM Available
from Exec Software

New Printer Driver
Links Mac to Epson

Adds Printers
to your Mac

MODEM. a freeware
program that does file
transfers with error-checking
protocol. is available from
Exec Software for the Apple
II and lie.
XMODEM will let you
transfer BASIC an d binary
code between Apples with
out translating the files to
text format. Users will need
the Hayes Mic.roModem.
The program can be
downloaded from Exec Soft
ware Customer Support
Bulletin Board at (617)
863:0282. The company
asks that people who find
the program useful send $15
to the programmer. The

company wi ll send disks for
$10.
The price for the freeware
can be applied to the pur
chase of TermExec. an auto
answer commun ications
package for the Apple II. lie.
and II + . which allows you to
catalog. copy, delete and
rename.
The latest version. Term
Exec 1.2. works at up to
1200 bps and features an
improved screen editor. It
includes the freeware and
costs $79.95 .
Write Exec Software. 201
Waltham St.. Lex ington. MA
02173 or call (6 17) 862-3 170.

S

oftstyle allows MacWrite.
MacPaint. and all Macin
tosh-compatible programs to
print to an Epson. The con
version program needs to
be loaded and run only
once. but users can recon
vert to their original printer
driver by executing a few
commands.
The program requires a
cable and a serial interface
card for the Epson FX-80.
sold separately from a vari
ety of manufacturers.
Softstyle costs $29.9 5 and
is available from Softstyle. a
Honolulu company. or
through any Epson dealer.

he Printer Optimizer is
a 64K- to 256K-byte
spooler that allows you to
use your Mac whi le printing.
At the same time. the
spooler can accommodate
as many as three printers or
plotters. The peripherals can
be a mix of serial or parallel
devices. The Printer Op
timizer has three ports: two
RS-232C serial ports and a
Centronics parallel port
Printer Optimizer is from
Applied Creative Technology
Inc.. 2 156 W Northwest
Highway. Suite 303. Dallas.
TX 75220. (800) 433- 5373.
in Texas (2 14) 556-2916.

Circle 777 on inquir y card.

Circle 776 on inquiry card .

Circle 773 on inquiry card.

pple-Bisync. a hardware/
software system. turns
the Apple II or lie into a
remote termina l for IBM
main frames. It can also con
nect Apples to scanners.
cash registers. or other
Apples. It can automatically
transfer a number of files to

A

X

Al3 4

Circle 789 on inquir y card.
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Circle 796 o n inquir y card.
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WHATS NEW

Apple Music Board

Social Programs

Disk-Head Accessory

Template Summaries

he Digital Sound Sam
pling Sequencer (DS3)
imported from England is
available as an add-on
board to the Apple II and
lie. The 64K bytes of mem
ory on an Apple yield ap
proximately 2 Vi seconds of
sample time at a rate of 30
kHz. You can create any per
cussive sound. and complete
concerts can be stored to
Apple disks. You can enter
sequences from the key
board or from a digitally
scanned music keyboard.
Four-voice polyphonies are
available for multitracking.
The DS3 includes three
disks together with a starter
kit of sounds. The manual
includes instructions for in
stallation and advanced in
structions on sequence
building. sound editing at
the screen. and external
sync techniques.
The DS3. priced at $1200.
is available from British Im
ports Limited. 2410 N.
Hathaway. Santa Ana. CA
92701. (714) 542 -9 178.

A

series of young
people's programs on
social and personal health
issues is available from
Marshware for the Apple
computer. The programs in
clude software about good
health. teenage drinking.
reasoning skills and sexual
abuse awareness. Biology
programs on the respiratory
system. the digestive system.
bones and muscles. and the
heart are available for
$39.95 each.
Programs entitled Alcohol
and Keeping Safe are avail
able for $49.95 each.
Write Marshware. POB
8082. Shawnee Mission. KS
66208. (800) 821-3 303.

T

he Disk Drive Analyzer
for the Apple II series
and the Apple Ill checks the
alignment of the heads. their
speed. and how well they
clamp disks-conditions that
affect accuracy. It costs
$39.95.
The same company makes
the Diskette Head Cleaning
Kit for the Macintosh. It
comes with a software
tutorial. two cleaning disks.
and a spray cleanser. The kit
costs $39.95. The software
by itself costs $29.99 .
Contact Nortronics Com
puter Inc.. Recorder Care
Division. 8101 Tenth Ave. N..
Minneapolis. MN 55427 .
(612) 54 5-0401.

leertex templates sum
marize Apple software
commands for several
popular programs. They fit
over Apple keyboards to
provide "at-a-glance" help to
users looking for the right
command.
The templates are made of
durable molded plastic.
color-coordinated to each
personal computer.
Kleertex templates cost
$19.95 each. They are made
and sold by Creative Com
puter Products. POB 8 5152
MBI 34. San Diego. CA
92138. The firm takes orders
over toll-free lines: 1-800
231-5413 or. for California
residents. l-800-52 3-5441.

Circle 778 on inquiry card.

Circle 781 on inquiry card.

Circle 780 on inquiry card.

T

K

Five-inch Screen for the lie
he XVU 5-inch screen
for the Apple lie makes
the computer even more
portable.
This is the same screen
that is used for the XCalibur

T

Portable: it weighs 2.2
pounds or I kilogram. A
single plug connects the
video and power. For more
information. contact
XCalibur Computers Ltd ..

Spencer House. 3 Spencer
Parade. Northampton.
England NN I 5AB or call
(0604) 21051/4.
Circle 7 8 2 on inquiry card.
jconlinued)

Circle 7 7 5 on inquiry card.

Speech Synthesizer
and Software
ynPhonix I 00 for the
Apple II. lie. and II+ is
a speech synthesizer board
with the SSI263 phoneme
chip. It plugs into slots I
through 7 and includes an
amplifier. volume control.
and a jack for an external
speaker. It can also be pur
chased with an on-board
speaker. The board has a
socket for a second voice.
but the second voice is not
available yet.
Sonix-65. a speech operat
ing system on disk. comes
with it. SynPhonix 100 costs
S12 5 or $ 13 5 with the on
board speaker. Contact Artie
Technologies. 2234 Star
Court. Auburn Heights. Ml
48057. (313) 852-8344.

S

Circle 784 on inquiry card.

The 5-inch XVU for the lie.
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Modem and Software

he single-board. 300/
110-bps MultiModem Ile
automatically answers and
dials telephone calls. The
board and software for the
Apple II. II+. and lie work
with push-button and rotary
dial telephones. The product
is compatible with the
Hayes MicroModem II and.
therefore. with nearly all
communications software

T

written for Apple II com
puters.
MultiModem's menu-driven
firmware allows the user to
leave an application pro
gram and enter the on-line
communications mode with
a single keystroke.
The MultiCom II software
included with the modem
lets users automatically log
on to networks and copy

data to screen or disk. Free
time from CompuServe and
NewsNet comes with the
package.
The $329 price includes a
two-year warranty. Multi
Modem Ile is made by
Multi-Tech Systems Inc.. 82
Second Ave SE. New
Brighton. MN 55112. (6121
631-3 550.
Circle 793 on inquiry card.

New single-board modem from Multi-Teen Systems features auto-dial.

Alternative Keyboard

Print Your Graphics from a lie

ure-Stroke is an alter
native keyboard
similar to the IBM Selectric
typewriter keyboard. Func
tion keys run across the top.
and it has a separate numer
ic keypad. Sure-Stroke costs
$199.95 and comes with a •
one-year warranty. Contact
Titan Data Systems Inc .. POB
2095. Santa Ana. CA 92707.
(7141 546-6467 .

rintographer. a program
that allows you to print
or save graphics. can now
be used with the Apple Ile.
It is compatible with more
than 50 printers. prints low
or high-resolution graphics.
and prints in color or black
and white.
In can magnify pictures or
parts of pictures and print
negative black-and-white
images. Printographer is also

S

Circle 783 on inquiry card.

P

available through Apple
dealers for the Apple II. lie.
and II + .
Combined with The Write
Choice. the manufacturer's
word processor. Printo
grapher can print text with
pictures.
Printographer costs
$39.95. from Roger Wagner
Publishing. POB 582 . Santee.
CA 92071. (6191 562-3670.

Three from Penguin
raphics Magician Pic
ture Painter uses less
memory than most graphics
programs because it stores
the directions to redraw pic
tures rather than the pic
tures. The program can now
be used with doub\e-high
resolution Apples. You can
use a joystick. mouse. touch
tablet. the Apple Graphics
lablet. or Houston Instru
ments' HiPad to draw or
color. The program lets you
use 16 solid colors or 256
blends. It costs $49 .95 from
Penguin Software.
Expedition Amazon is a
new fantasy game. The
player leads an expedition
of four specialists into the
Amazon rain forest to find
the ruins of a fabled Inca
stronghold that harbors a
great secret. The game has
dozens of high-resolution
graphics and nine levels of
difficulty. Its complexities
take up both sides of a 48K
byte disk. Expedition
Amazon costs $34.95 .
Penguin Software is also
selling a new Disk arRanger
for the 48K-byte Apple II.
Ile. and II+ . It lets you ar
range disks alphabetically or
by topic. You can label them
by using control characters
or graphics signals such as
flashing. If you have 64K
bytes of RAM. the program
also lets you move files
from disk to disk quickly It
costs $29.95.
Contact Penguin Software.
POB 311. Geneva. IL 60134.
(3121 232-1984.

G

Circle 788 on inquiry card.

Circle 7 86 on inquiry card.

stick. a 12 SK-byte RAM
board that fits into an 1/0
slot on the motherboard. a
library disk. and detailed in
structions and explanations
of the system. No knowl
edge of computers is
necessary to use Cad-2 .
It costs $1790. Cad-I can

be upgraded to Cad-2 for
$695. Cad-I and 2 are made
by Robo Systems of
Chesse\1-Robocom Corpora
tion. 111 Pheasant Run.
Newtown. PA 18940. (2151
968-4422.

Technical Design Kit for the Professional
ad-2 firmware for the
Apple II+ and lie does
technical drafting and de
signing by combining joy
stick drawing and measure
ments entered from the key
board. The user can see
dimensions changing and
shapes rotating on the

C

Al36

screen.
Cad-2 lets you enter line
lengths. angles. arc radii.
and arch sweeps from the
keyboard to do scaled draw
ings in English or metric
measures.
The Cad-2 package in
cludes the software. the joy

B Y TE • DECEMBER 19 84 • Guide t o the Apple

Circle 792 on inquiry card.

(continued\

Wese r11 ice m ost
Floppy Disk Olives

ACP

PRICE

" MULTICARO 11" multifunction card for the IBM
PC & XT expandable to 384K. Thousands of this
popular card have already been shipped by ACP.
•
•
•
•

• 64-384K
• Parall el Port
•Serial/Game Port
• 1 Year Warranty

Disk Emulator Software
Printer Spooler Software
Clock/Calendar
Clock Software

ACP PRICE
APPLIED SOFTWARE Versa!orm
1 299.00
Versalorm Hard Disk
399.00
. . . . 95.00
ARTSCI Magic Window 11
Magic Combo
. . . 169.00
ASHTON-T ATE dBASE II {CP M )..
. ... 385.00
Friday (CP M)
..... ...
198.00
ea. 299.00
BPI (GL. AA. AP. Pay. Inv) .
BROOERBUND Bank Street Writer . . . . . . 49.00
BUSINESS SOLUTIONS The lncred Jack .. 149 .00
CONTINENT AL IGL. AA. AP. Pay) .... ea. 189.00
Home Accountant .
. . 49 .00
DATAMOST Real Estate Inv.. .
. 99.00
DOW JONES Mark.et Manager
. 229,00
. . 269.00
Market Analyzer .
. . . 499.00
Market M-croscope . .
. .. 149.00
EAGLE Money Dec1s1ons Vet I. .
FOX & GELLER Ouickcode ...
. ... 199.00
d U!1h!y
.. . 69.00
d Gra ph ..
. 199.00

· -----------------------! H~:~~e~1~1:r1ter
S-100 64K "CMOS" RAMCARD
Unbelievable
Price!

-~--

'- '

-:.

-·

Ass embled and T ested

;

• ACP has sold over 1000 of these IEEE compat ible,
low-priced, high-reliability 64K Static RAM Cards.
• Single 5-Volt operation.

-

SIEMEN'S SALE

You can now purc hase S hugart

c o mpa tible 8 Disk D riv es below your
existing factory direc t ~t ~c 1 ng l
T hese Prices are th e lowest ever

oubhShed

' Slemen's DSDD FDD20D·B •• S199.00
A ls o with p urch ase o f Disk Driv es
yo u can buy th e Vista V-1000 Dual Case
with Power Supply and Cable
for only S375.00
Regular Pric e S49500
Oller Lrm11ed 1 Factory Warranty 90

8" Disk IJr~rtes:

D•y•'

s13900

·----- -----------------!
DOT MATRIX PRINTER
$ftCIC)tOhltr'ltd.~l'tOll'l5*\'

'OE',A,tOua

COEX 80-FT
" 2K Buffered M emory
80 . 96. 132 Columns. Graphics and
Block Prio\lng

~

""'f""
COO: lntei1ace Card to

i... ~"II
549.95

Apple .

ACP HAS DISK DRIVES

APPLE II
Thin
Line
Drive

$179°

COMPATIBLE

TM

APPLE COMPATIBLE
DISK DRIVES
STAND ARD HEIGHTS
VISTA Solo 5W' Std . .... . 5199.00
FOURTH DIMENSION

0

•.• 199.00

QUENTIN . ............... 209.00
49~95

Compatible Disk Controller.

· - - - - -- -- -- - - - - - -- - - - - - - 

TM100-1 .. . .. . . $169.00

TOSHIBA Hall-High
PC

Printer Interface
w/Apple to Epson Cable

$4995

Apple lie Compatible

$9995

80 Column
Card w/64K

APPLE COOLING FAN

. .. ::::
..
Basic Compiler
45.95
with
HOWAROSOFT Tax Preparer ..
. 199.00
Real Estate Analyzer
. 139.00
Surge
1
•••• 99.00
KEN SINGTON Format 11
LIGHTNING Maste1type
. . .. . . .
.
35.00
119.00
LIVING VIDEOTE XT Think Tank(ll.lle.111)
MICROPRO Wordstar . . . . . .
. . 249.00
Mat1me1ge or Spelts1ar. ..
. . 139.00
Wordstar Prot. 4 Pak .
. . 449.00
Call
Info Pak or lnloStar , . .
179.00
MICROSOFT Mult1plan .
.... 79.00
Mutt1tool Financial
Mulhtool Budget
... 11 9.00
MEG AHAUS Megawfiler ...
. . . . . . . 69.00
PEACH TREE Se1ies 40 (GL. AR. APi .... 379.00
Series 9 (Text. Spell. Mail)
... 239.00
PERFECT SOFTWARE • • .
. . Call
. 199.00
QUARK Word Juggler (lie) ..
Lex1check (lie) ..
. 99.00
Call lor Apple Ill
SIERRA ON· l.1NE
Screenwriter II
.. 99.00
Screenwri ter Pro fessional
149.00
General Manager II .
169.00
D1c11onary .
. 79.00
SOFTW ARE PUBLISHING PFS File ...... 89.00
PFS Graph or PFS Report .
89.00
To ta ll y compatible lo Appl e Driv es.
. .. , Call
STATE OF THE ART . .. , .. . . , .
STONEWARE DB Masler 4.0 .
. . , 249.00
OBB Ulility 1 or 2 .. , , .. ... ........ , . . 89.00
SYSTEMS PLUS Acct Plis (Gl AP. AA) .Se1 599.00
VISICORP Vis1ca!c 3.3 .
. ... . 179.00
199.00
V1s1calc Enhanced .
. . . . . . . . . . . 179.00
V1s1!1le or V1s1d ex. ....
HOME & EDUCATION
BROD ERB UNO Choplilter .
. . . $28.00
Drol or Lode runner .
. .... 28.00
Arcade Machine
.......... 44.00
Apple Pamc
. .. . 24.00
B UOGECO Rast er Blaster
. 24.00
Pinball Consru ction Set
. . 29.00
COUNTERPONT SOFTWARE
Earty Games for Young Children ..
.. 26.00
OAT A MOST Aztec .
. 29.00
Ptg Pen or Shark Al!ack
23.00
DATASOFT Zax"on (II · e. c)
3 1. 00
EDU· WARE Compurnath
.. 37.00
Algebra I. II or 111 .
... 30.00
Compuread or Compuspell ..
23.00
Full 1 year Warranly. Top Quality by COEX
73.00
EINSTEIN Memory Traine1.
Call
ELECT. AR TS Music Cons truc11on
HARCOURT Computer SAT
NEW LOW
Call
HAYDEN Sargon 11
' .. 29.00
ACP PRICE
29.00
INFOCOM ZOlk I. II or Ill
Deadline
36.00
Also from COEX. NEW EPSON
KOALA Modules (8 available)
Call
LEARNING COMPANY
Juggles Rainbow
30.00
Bumble Games
40.00
. 45.00 _ _ _""'"...,,.....,,.........,...,,,~~~--Genrude s Secre1s

~~49;;
QUENTIN/
FORTH DIMENSION

Apple II/lie
Compatible
Disk Drive

$19995
Controller .. . ..... $49.95
Only

Just plug in and run.

_ . Apple II 16K

81" RAM CARD
Compatible with

ZBO Softcard'" . PASCAL CP/M'"

'-' 9.-7 Dot Marnx.80 CPS. B1·Direcuo nal
P11nhng

"' St- ow l'lltll

: ~::~~

Apple Compatible

Com~1b5·9~~le Sided

TAJ!OON l t!-2 TIWn lne _,. _•• S'1UO
IEAC FD~ . . __. ........... 179.H
SLIQUt 1D b H u~ 011~ , .... 19'.DD
MPI M? . ................... 239.00

Circle 662 on inquiry card.

~

_

, . .

OCK
s11 us~m 11e1R.............

muo

OUM! D1t11n<1 I . ..........

~•UD

COC 1! OD OS (32~Kl ......... Z2'.llCI
SU.GATE SlSll6 t~MS W•n 1... 3t9',llCI

L & S Crossword Magic
41.00
MICROFUN Miner 2049er ..
. Call
MICROLAB .. . .••
.. Can
MICROSOFT Decathlon
...... 25.00
19.00
Typing Tulor II . .
. 74 .95
MONOGRAM Dollars & Sense
. ........ 41 .95
ORIGIN Exodus: Ult1ma Ill ..
PENQUIN The Quest. . .. . .
. ... 16.00
SENSIBLE Sensible Speller ..
. ....... 99.00
28 .00
SIERRA10N· LINE Frogger .
29.00
SIRTECH l egacy of llylgamya .
29 .00
Knight of D1amonos
54.95
SOUTHEASTERN Data Captu1e • Q
SPINNAKER Alphabet Zoo .
. 20.00
Delta Draw.ng
35.00
Fraction Fe11er
23.00
21.00
K1nde1comp
Facemaker . .. .. . . . ... . .
..
28.00
40.00
SUBLOGIC Flight Somu1a!or or Pinball

S~N~E~~~n~R,:~~~,~~a~~ Finance

. 74.95
74.95
42.95
S119.00
75.00
.... 29.00

CPA Personal Investor .
Personal Payables
TERRAPIN Logo .
, ....
TRANSENO Transend I
VIRTUAL Micro Cookbook (II, e. C) .
UTIU TIES1S VSTEM
BEAGLE Apple Mechanic...
. . 530.00
30.00
Apple Plot or Pronto DOS
Beagle Basic
. 30.00
DOS Boss.
.. . .
. 20.00
. 30.00
Double Tak.e or U11hly C11y
CENTRAL POINT F1:er .
16.00
Copy II Plus
.. 31. 00
LOC K SMITH· ••••••••••• • •• .......... .. . 79.00
. 85.00
MICROSOFT A l D S (Req Softcard)
Cobol 80 (Req Sohcard)
. 575.00
Fo•tran 80
. 155.00
PENOUIN CGS System
. 65.00
PHOENIX Zoom Graph1x
. 31 .00
SOUTHWE ST Merlin
49.95
Send for Complete Ca1alog of Solrware

rnuflm

•••:i.::1.::.01&!iol.U::l.::ll:Z"1!:L::I•

- -

~~ -- ~
,_
'Ii ...
..-·.... .

' ., .

~

RAINBOW 100A
MODEL CLEARANCE
CPU SYSTEM UNIT
RAINBOW 100A w 64K of Main Memory.
800Kb Dual F loppy Disk Drive. Keyboard
plus user Ki!. Serial Printer Port and Modem
Port b uilt·in

Retaol 52995

ACP $1995

VR201 MONOCHROME MONITOR
Re l ail S3 2 5
ACP 5259
CPM/86/80 and MS·DOS
Retail S250
ACP 5195
5Mb WINCHESTER HARD
DISK w/CONTROLLER

Appte lie w 64K .
. . .'"5;00
Apple lie Business System .
. .2995.00
Includes: Apple lie w 128K. Dual Disk. 80 Column
Card, Mom1or II, Profile Extension Op tion
Apple lie Entry System .
. 995.00
Includes: Apple lie w 64K. Disk II w Controller
App!e lie ProleSS\Onal Syslem . .
.. 1795.00
Includes: Apple lie w 12BK. Dual Disk. 80 Column
Card Mont1or 11
lmagewrner Dot Ma1rix Printer .
. ... 545.00
.... 779.00
Apple Color Plotter
. . . . 495.00
Apple Modem 1200 .
Apple Ill 256K System .
. 2695.00
. .2995.00
Apple Ill Plus 256K System
Apple Ill Plus Business System .
.4495.00
Lisa 2..
.3495.00
. 2495.00
Macintosh Syslem
Apple lie System . .
. . . . . . . • . .•• 1295.00
.. A pple Pr o du cts Avallable ln·sto1 e Only..

LIST
ACP
ALS CP M 3 .0 Plus Card
5399.00 5299.00
COMPUTER ACCESSORIES
Power Control Center P12
149.00
COEX 16K Ram Card
99 00
49.95
Parallel Printercard w.Cable 99.00
49.95
29.00
20.00
Apple II Prototype Card
Apple I Extender Card
29.00
20.00
64K Extended 80 Column 199.00
99.95
CORVUS Hard Disk Om nmet
Cal I
EASTSIOE Wlldcard (11 w 64)
89.00
W11dcard 2 (lie)
119.00
W1ldcard PUs (64K 1n 10 sec)
149.00
FINGERPRINT Epson Enhancer
59.00
GIBSON Light Pen (new Improved)
Cati
IS PKASO Interface (!Hie)
199.00 139.00
PKASO lnter1ace (Ill)
199.00 159.00
KENSINGTON Syslem Saver
89.9 5
69.95
49.95
39.95
PC Sa11er
KEYTRONICS KB200 II ,, Keybd 298.00 225.00
KOALA Graphics Pad
125.00
95.00
KRAFT Joystick
49.00
36.00
Game Paddles
49 00
36.00
MCT Speed Demon
295.00 249.00
875.00 699.00
MPC 128K Bubble Mem ory
M&R Sup·r Mod II RF Modu1a1 or
69.00
49.00
Sup·r Fan
50.00
38.00
Call
MICROPRO 6MHZ App1icard ... Word
MICROSOFT 2·80 Sofl card
395.00 249.00
Z-80 Softca1d Plus
645.00 479.00
695.00 499.00
So!tca1d Premium Pak (II - )
Sollcard Premium Pak (li e)
495.00 395.00
MOUNTAIN COMPUTER
395.00 335.00
Music System
Ai D Plus 0 A
350.00 299.00
MICRO TEK Dumpling Bui. w 64K 349.00 285.00
ORANGE MICRO
Grappler Plus
175.00 129.00
16K Bulferboard
175.00 129.00
245.00 199.00
Grappler Butlered w 16K
PCP\ Apphcard w 12BK. 6MHz
595.00 499.00
8088 Coprocessor
595.00 499.00
Appl!c:ard w 128K. 4MHz
495.00 429.00
PEAISOFT (All w 1 Year W arran1y)
Print erlink Intel!. Pnn1er I 0
99.00
79.00
Messenger Univ Serial I 0
135.00 109.00
Timelink ReaH1me Clock
110.00
89.00
175.00 139.00
Graflink Graphics Io
BuUerhnk w 16K Buf!er
189.00 159.00
PRACTICAL PERIPHERALS
M1crobufle r 16K (Epson Pa1allel) 159.00 149.00
Microbuller 32K (Epson Parallel) 199.00 179.00
M1crobuller 16K (Epson Serial) 179.00 159.00
Microbulter 32K !Epson Ser ial) 219 .00 199.00
Microbuller In-line 64K (Pa1allel) 349.00 279.00
M1crobulfer In-line 64K ($enal) 349.00 279.00
PROMETHEUS Ve1sacard 4 in 1 199.00 166.00
OUADRAM
Ouadlink (IBM to Apple)
680 00 499.00
M1crofazer 16K (Parallel)
18900 169.00
Microlazer 16K (Serial)
220.00 195.00
Microlazer 32K (Parallel)
2250 0 199.00
SATURN TITAN
32K Ramcard
219 00 189.00
349.00 289.00
64K Ramcard
499.00 399.00
128K Ramcard
Accelerator II Card (2.2e.2 +)
599.00 449.00
Nepl une 64K - 80
199.00
Neptune 12BK - 80
299.00
Neptune t92K ·•· 80
389.00
S TREET Echo II (Apple)
149.00
99.00
249.00 199.00
Echo It Serial (1n·llne)
SYNETIX Spute I
149.00 129.00
Spute II
249.00 224.00
395.00 359.00
Svperspr1te
Fiashcard 144K
449.00 389.00
Flashcard 288K
629.00 549.00
TG PRODUCTS
49.95
Joystick
59.95
Selec l-a-por1
59.95
49.95
64.95
54.95
Trackball
64.95
54.95
Joystick w Toggle lie
VIOEX V1deo1erm !80)
345.00 229.00
UUraterm (132)
379.00 279.00
Enhancer II
149.00 129.00
VISTA COMPUTER
ASO O 8" Disk Contr oller
379.00 299.00
A500 5 1/i' Disk Controller
49.95
99.00
259.00 199.00
VOTRA X Type N'Telk
Personal System
395.00 329.00
4

64K RAMS
Set of 9 Pcs

:~~~bs,t"'"~~~:; Rco I ACP $780
192Kb Memory
Re tail S650
ACP 5521

s5000
Apple • Apple Tradema1k of Apple Computer
IBM • !BM Trademark ol International Business
Machines

800-854-8230
lWI

Ml!ll Order. P.O. Bo• 17J29 lrvloo, CA 92713
11<1•11: 13108 E. f41•ger, Santa Ano, CA 9Z705
(714) 558·8813
!>!2 YI . Trrmbte, Son
CA 95131

910-595-1565

(4DBJ 946-7010

J"'"·

Guide to the Apple

TERMS: Wr atcepl \/ISi\. MC. MO. ClSll<e1S and PeiSOOil ct1rcks.
StliilOI and Company PO's We oo not chaloe ~our tald uni~ weslup
Pt1SON;!chtt1os1eQ111reor!\'ffSl11rriseanOcre<totwd11 N0Swrc~11g t
Addedo nVISAorMC COO suveiS500requ11e20•,drPo s11w1tnordrr
AM J'. sn1ppng ono Mnd bng !or UPS We ollrr samr11ay s111pment
?nces SUD!&! to ChanQr "'rlhout no1 1ce Wr rrsrr;e 1~r 11gh110 SUb·
stn~t r n1i nu!ac1urrr Wurr not resoons1Dlr !or r,.oograMCll r11~1s
Retail SalrPT1cuM1)\111y
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WHAT'S NEW

Drawings and Data Files Linked
ilevision for the Macin
tosh links drawings with
data files.
The program allows you to
draw directly on the Mac
screen with a mouse label.
highlight sections of the
drawing. and store both the
text and the drawing on a
disk.
Filevision is mouse-driven.
You can even select certain

F

information to be high
lighted when your drawing
and text are printed.
An editor allows you to
create your own symbols in
addition to the 20 supplied
with the Filevision palette.
Filevision costs $19 5. Write
Telos Corp .. 3420 Ocean
Park Blvd .. Santa Monica.
CA 90405.
Circle 785 o n inquiry card.

u
1_1

I P n 11 )I!'~
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Filevision lets you store botli information and a drawing.

Digital Images on Your Apple
omputereyes for 481<
byte Apple II computers
transposes video images to
Apple's high-resolution dis
play. It connects to the
Apple's game 1/0 port and
to video cameras. disks. or
recorders. Pictures appear
on the screen within 5 sec
onds and can be saved on
disk. Computereyes software
is not copy-protected and

C

will run on any 48K-byte
Apple that has Applesoft
and DOS 3.3.
The package costs $129.95
or $349.95 with a video
camera. It comes with a
one-year warranty. Contact
Digital Vision Inc.. 14 Oak
St.. Suite 2. Needham. MA
02192. (617) 444-9040.
Circle 779 on inquir y card.

Waterproof Bag

Repair Kit

T

he PC-3004 Macintosh
Bag is custom-designed
luggage made from a
material called Cellular
Armor. which is waterproof
and flexible. It can be pur
chased with a zip-on section
for the keyboard and
modem and printer. With
the zip-on compartment. it
costs $199.95. Without it. it
costs $129.95. Contact Kiwi.
6721 NW 36th Ave. Miami.
FL 33174. (3051 835-8228 .

pple Patch for the
Apple II and II+ is a
hardware repair kit. It in
cludes a chip puller. dupli
cates of all the Apple II
chips except ROMs. and a
detailed manual. especially
written for the amateur
repairperson.
Apple Patch costs $89.95.
It is made by Ivie Computer
Corp.. 460 N. University
Ave.. Suite 204. Provo. UT
84601. (801) 373 -1313.

Circle 790 on inquiry card.

Circle 794 on inquir y card.

A

Apple Music Board

Lisa and Mac Programs, Apple II Boards from Videx

P

esktop Calendar for the
Lisa 2 and Macintosh is
an appointment book and
notepad on a calendar dis
play The calendar's alarm
will interrupt other program
ming to remind you of an
appointment. Desktop for
the Lisa costs $295 and for
the Macintosh costs $89.
Uniprint is an interface for
the Apple II and lie to
parallel printers. The docu
mentation includes switch
configurations for 2 5
popular printers and comes
with Centronics-compatible
cable. The Uniprint transfers
high-resolution and double
high-resolution graphics to a
printer and shrinks. expands.
or rotates (90 degrees) an
image. It costs $89.
Ultraterm. an 80-column
card for the Apple II. lie.
and 11 +. can also display 96.

C to Mac and Back is
a communications pack
age that allows a Macintosh
and an IBM PC to communi
cate.
The package. complete
with a book and two disks.
enables a Macintosh or IBM
PC to communicate with
almost any other computer
equipped with an RS-232C
serial port and its own com
munications software. The
package transfers both text
and binary files.
PC to Mac and Back
allows direct communication
using a null modem or the
phones.
The product sells for less
than $100 from Dilithium
Press. Suite 151. 8285 SW
Nimbus. Beaverton. OR
97005. (800) 547-1842. in
Oregon (503) 646-2713.
Circle 77 4 on inquiry card.
Al38
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The Uniprint interface for the i\pple.
128. 132. or 160 columns
across an Apple screen. The
firmware and manual costs
$379.
All of the above products

are available from Videx.
1105 NE Circle Blvd .. Cor
vallis. OR 97330. (503)
758-0 521.
Circle 787 on inquir y card.

APPLE COMPATIBLE

JOYSTICK

149. 95
BO-Column card for Apple JI series
• Video Soft Switch
• Inverse Video
• VIDEX's Vldeoterm compatible

VI EWMAX·80e

119. 95

80 Column Apple II+ ... 149.95
80 Column Apple llE ... 129 .95
Z80 Apple II+ ............ 89.00
Z80 Apple llE ............ 89.00
16K Card .......... . .. . .... 39.95
Cooling Fan . ...... . ...... 38.95
Power Supply ............. 74.95
Joystick . ...... .. .......... 29 .95
RF Modulator .... ..... .... 13.95
Disk Drive ............... 199 .00
Controller Card . . .. .. . .... 59.95
Paddles ..................... 7 .95

COOLING FAN
38.95

BO-Column extended video card for
Apple lie
• 64K RAM, expandable to 128K
• Double High-resolution circuit
• Compatible with Pascal & CP/M

STATIC RAMS
IOI
.101
'102·1
'. 102L·4
'.1 02L·2
111
:112
'. 114
114-25
114l·4
'. 114l·3
114l·2
'. 125
~ 147
M&404H
'M&4044·3
' M&4044-2
IK4118
U2018·200
U2018· 150
U2018 ·1 00
M8118·4
M8118·3
M8118·2
M8118LM
M8118LM
M8118LP-2
· 8132
M8284P·15
M8284LP· 15

258 l 4 (45011)
2581 4 (45011) (CMll(
I024 1 1 (45011)
1024 1 I (45011) (LP)
I024 1 1 (25011) (LP)
258 l 4 (45011(
258 l 4 (45011(
1024 l 4 (45011(
1024 l 4 (25011(
1024 1 4 (45011) (LP(
1024 1 4 (30011( (LP)
1024 1 4 (20011) (LP)
1024 1 1
4098 1 1 (5511(
4098 I I (45011)
4098 l 1 (300•1
4098 l (20011)
1024 l (25011)
2048 l 120011)
2048 l (15011)
2048 l (I 0011)
2048 l (20011) )c•11)
2048 l (15011) )CMll)
2048 l ll2011J(c..,)
2048 l (20011( ,....1
2048 l (15011) (c..,llLPJ
2048 l (12011) (c•11)(LPJ
4098 l (30011) (Q11JI)
8192 l (15011) (c•11J
8192 I (150a)(CH)

LP= llw Ptwor

1.90
3.90
.88
.98
1.45
2.45
2.95
99
1.10
1.20
1.30
1.40
249

uo

3.45
3.95
4.45

uo
uo

4.10

APPLE COMPATIBLE

POWER SUPPLY
=>RINTMAX

5Q.95

74_95

~~----



Parallel printer card, Apple II series
• Centronics compatible
• Variable print widths
• Up to 5000 characters/second
• Powers Apple type systems
•+5V @ 5A +12V @ 3A
-5V @ .5A -1 2V @ .5A

8.10
4.70

uo
uo
5.90
uo

• includes instructions

U5
33.95
38.95
48.95

16K RAM Card -Apple II+
• 2·Year Warranty

Q11JI = Qml·SIJtic

DYNAMIC RAMS
"MS4027
IPD411
CM5280
04108
CM5298
1118-200
11 18·150
'. 118
-184·250
-184-200
-184 -150

4098 1 1 (25011)
4098 1 I (30011)
4098 I I (30011)
8192 I I (20011)
8192 I I (25011)
18384 1 1 (20011)
18384 1 I (15011)
18384 I I (15011) (51)
85538 I I (25011)
85538 I 1 (20011) (5w)
85538 1 I (15011) (5w)

1.95
1.95
1.95
1.90
1.80
.79
1.20
4.90
4.45
5.00
5.00

SQ.DD

Assembled & Tested ....

39.95

Z·80card for CP/Mon Apple JI series
• Softcard and Z·Card compatible
• Full interrupt and OMA operation

APPLE COMPATIBLE

DISK DRIVE

51 = Sl111t 5 lllt s1,,1y

EPROMS
702
708
758
718
718·1
lllS2518
MS2718
MS2532
732
732-250
732-200
784
784-250
784-200
MS2584
C88784
7128

258 1 I (1 ul
4.45
I02 4 1 I (45011)
2.49
1024 1 I (45011) 15•1
5.90
2048 I I (45011) (5w)
2.95
2048 1 I (35011) (5•)
5.90
2048 l 8 (45011) 15•1
5.45
2048 1 I (45011)
U5
4098 1 I 145011) 15•1
5.90
4098 I I (45011) (5•)
4.45
4098 1 I 125011) 15•1
uo
4098 1 I (20011) (51(
10 95
8192 1 I (45011) (5w)
8.45
8192 1 I (25011) (5•)
7.45
8192 1 1 (20011) (5•)
18.45
8192 1 8 (45011) (5•)
IU5
8192 I I (45011) (5w) (24 ,11) 38.95
18384 1 8 Call
2U5
.,, = Sl11l1 5 hi! S111h

GRAPH MAX

QQ.95

Dual High-Res graphics printer card
for Apple II series
•
•
•
•
•

Grappler+ compatible
Color and Zoom magnification
Inverse graphics
90-degrees Rotation
Pascal and CP/M compatible

--

=-

1gg,oo
• Shugart mec hariism. made 1n U.S.A
• Oireclly replac es Apple Dis k II
• Full y compalib le with Apple Controller
o r other Apple compatible controllers

• One Year Warranty

29.95

~ULTIVIEW
~0-160

80/160

24Q.DD

columns with any monitor!

• Screens: 80x24, 80x32, 80x48,
96x24 , 132x24,132x30,160x24
• On-screen BOLD and llnrl<>rlin<>
• Reverse scrolling
• Easy·to·re3d Wlde·ang/e mode
• Apple II and lie compatible
• Prompt lines
• Upper & lowercase letters

THIS MONTH ONLY
Sav-On System 3
Includes: IBM PC
12BK and 2 Ya High Drives

Only $1495
TEAK 558
Buy Two (2) This Month
W OW ! Only

$260.00

MEMORY UPGRADE

"64K 11 [200nS] ..... $36.00

HAVES 12008
MODEM
Now Only ... . $375.00

SAMWOO MONITOR
Monochrome
22 MHz • 100% IBM

$89.00
MATH COPROCESSOR
INTEL 8087-3

$134.00

WE WILL BEAT
ANY ADVERTISED PRICE! !

ACCESSORIES & PERIPHERALS

Ultraterm 244.99
T.M.

MONITORS: Amdek 300A·AP
Amdek 310A· IBM
Pnncelon HX- 12RGB-IBM
Prin ceton Ma x-12 Amber -IBM
Ouadram Ouadchrome RGB -IBM
Taxan 420 RGB ApllBM
Tax an 12" Amber-IBM
Taxan 12" Amber20mhz·Ap

Enhanc er II
Func!ionStrip
Hardswilch
M1c1omodem Chip
PSIO
Sohsw1tch
UU1aplan
Video1erm wlSoltsw1tch &Inverse

159.99
179.99
459.99
189.99
529.99
439.99
169.99
139.99

PR INTERS C-ITOH8510
EpsonfXBO
Okidata 92P w,Plug nPlay·IBM
DRIVES: Y? Height-Ap
Micro Sci A-2-Ap
Teac 11; Heigh t-IBM
RIBBONS: B101her
MX&FXBO
MX&FX100
OKl82. 83.92.93& Gmi

9R()C{RSV-lil G1m>!
259.99
139.99
139.99
239.99
349.99
181.99

CHARTSTAR  NEW
Business Graphics Package
For IBM 319.99

Choplilte1.Drol
MICROLAB Crises Mounlain /Oino Eggs
ODESTAChess
SIERRA ON-LINE frogger
SIA TECH Knight of Diamonds
Legacy of L1y1gamyn
Wizardry

ASCII EXPRESS-Ap
CROSSTALK-IBM
HAYES MODEMS 300 Baud SmMmodem
1200Baud Smart modem
1200B·IBM
Mcromodem lie
SQFTERM2·Ap
NOVATIONMODEMS JCal

W1zip11nt
SUBLOGIC Fl ighl S1mulalor II
ULTIMAlll
BRODERBUND Serpenline
MICROSOFT Flight S1mu1a1or II
SIERRAON-LINECJOssf1re
SIA- TEU;W1zardry
BRODEHBUND Loderunner
AppiePanic
MICAOLABMiner 20-49er
SIERRA ON-LINE Ullima II
SUBLOGIC Night Mission Pinball

103SmanCat
1031212Au!oCat
Ca1
Applecal 11300 Baud
Applecat Upgrade 10 1200 Baud
Expansion Module

_!lL_ _JQ!I_

29.99
38.99
24.99
34.99
41.99
19.99
Memorex511:" OS .DD
26.99
Fl p ·n Flt! wllockt1ay Holds 25·51/i"
flp ·n File w1Locktray Holds 50·5 1/ l •
l blar,t Case (Assorled Colors)
Media Male Holds 50·5'1• Dskeues
Med;a Mate Holds JQ.JW 01ske1tes

TRILLIUM & WINDHAM CLASSICS
NEW Text Advenlure Games
by Famous Authors
-$CALL 

279.99
369.99
229.99
329.99
399.99
189.99
259.99

i

ill~~~ii ,...,.,.......,...,.~,l!Q

Prrn1e1 Stand-Large (Ple.1ug!ass)
Pri nter Stand-Small (Plex1g lass)

ALS Z-Engine (Re~acesZ-Card)
OANPAYMARLowerCase 1. Rev 1·6
LowerCase 2. Rev7
JOYSTICKKraflorTG
MICROSOFrSoflcard
RamCa1d
ORANGEMICROGrappler +
Buflerboard
Buffered Grappler
TITAN Accele1a1or lie
Neplune64K
Saturn 64K Ram
ASTIJOPlus

~!f~

JOYSTICK Krall or TG
PLAN TRONICS Collr Pus Board
TITAN6,KBoard
KRAFT Paddles
JG Paddles

159.99
25 .99
19.99
39.99
229.99
74.99
114.99
119.99
179.99
449.99
199.99
279.99
SCALL
289.99
279.99
44.99
375.99
499.99
31.99
27.99

KENSINGTON
System Saver-AP 65.00
PC Saver-IBM 29.99

MAIL AND
PHONE ORDERS
Inquiries Welcome!

(408) 985-0400
MAIL, PHONE, WILL-CALL
SERVICE FROM 6 AM 1PsTJ

Ap
Ap
Ap
Ap
Ap
Ap
Ap
Ao
Ap
Ap
Ap
Ap
Ap
Ap
IBM
IBM
IBM
ApllBM
Ap.IBM
Ap/IBM
Apl!BM
ApllBM
Ap.rl BM
Apll BM
ApllBM
Ap/IBM

OLMSchool VersionsAvailable
AlienAddi!iontAll1gator Mix
DemoM1on Oivision1Dragon M;x
Minus M1ss1on/Mult1plica tion
Spelling WizNerb Viper
Word Invasion Word Raaar
LEARNING COMPANY Juggles Rainbow
Ger!rudes Puzzle Secret
Magic Spell Bumb!e Plot
Number S!umper
Rocky'sBoo!s
PEACHTREE Algebra 1-111
Counling Bee
Decimals:Fraclions3.0
LEARNING COMPANY AdditlOn Magician
Magic Spells
PEACHTREE Algebra I
SPINNAKER Alphabel Zoo
OeltaDrawing
Facemaker1FractionFever
Hey D1ddle1Kindercomp
SnooperTroopsl-11
Story Macnine
LEARNING COMPANY Reader Rabb11
MoptownHotel1Parade
Word Sp:nner

Ap
Ap
Ap
0M
0M
BM

MASTERlYPE
MICROSOFTTyping Tulor II
PEACHTREE PSAT or SAT
CAI Masters
Sub;ec1s
MASTERTYPE

ADVANCED SKILLS

Muppet Learning Keys - NEW

SCALL
ea22.99
ea22.99
ea22.99

ea31.99
ea31.99
21.99
ea29.99
ea26.99
26.99
34.99
ea31.99
23.99
ea33.99
26.99
27.99
34.99
21.99
32.99
ea23.99
ea21.99
ea29.99
23.99
26.99
ea26.99
26.99

Ap
Ap
Ap
Ap
Ap
Ap
Ap
IBM
IBM
IBM
IBM

BRODERBUND Bank Sire el Wroler
BankS!feetSpeller
CONTINENT ALTax Advanlage
Home ACCO'Jntant
HomeAccoun1ant (Mac)
SIERRA ON-LINE Homeward
MONOGRAM Dollars &Sense
BROOERBUND Bank S11eet Wri1er
CONTINENTALHome Accounlant
Tax Advanlage
MONOGRAM Dollars &lense

Ap
Ap
Ap
Ap
Ap
Ap
Ap
SM
SM
IBM
IBM
IBM
IBM
IBM
IBM
IBM
IBM
IBM
IBM

BPl(GLAP AR.PAY)
CONTINENTAL FCM-Firsl Class Mail
KENSINGTON Formal II
PFSReport
File.Gra ph. Wr ite
SENSIBLE SPELLER
SIERRA ON-LINE Screenwriter II
ASHTONTATEdBASE II
dBASElll
Encyclopedia
Fram eWork
Friday
CON TINENTALFCM.f orsl Class Mail
U11rafi!e
LIFETAEEVolkswriterDeluxe
LOTUSSymphony
MULTIMATE
PFSReport
File.Graph.Write

FOR THE BUSINESS

MICRO COOKBOOK
For Ai>iile &ISM
lnclu<lesAe<:lpes

31 , 99

MEMORY CHIPS
Top Quality for
Best Performance $CALL

6~!ci~~Nr g~e~l~~'~a~::~~r~~n~~-ITNEW
ENCHANTER

Begonning·Mag1c•anMission

SEASTALKER
SORCERER
STARCROSS
SUSPENDED
WITNESS
ZORK I
ZORK 11-111

Junior Level Rescue Miss on
MysticClues&MagrcEnCO!.mters
Sc1-F1Advenlu1e. 2188 AO
3Levels and Custom Ophons
Classic Murder Mystery
All -Time Most Popular
Advanced Levels

1

~~~~~}FALL ~~~t~;:1;~~11 ~~~World

Hitchhiker's Guide to the Galaxy
Suspect 34.99

BEAGLE Apple Mechan.c BeagleBag
BeagleBasic:Double Take
Dos Bos·S11icon Salad
Fa1Ca1
GPLE
Pronlo De< fr..,,.\lu l.W~ Coty
EASTSIDEWi!dcard II
FINGERPRINT Epson Enhancement
KOALA Tou ch Pad
MOCK INGBOARD - SpeechCh1ps$CAlL
THUNDERCLOCK
KOALA Speed Key
Speed Key System
Touch Pad
TouchP ad PC1r
NORTON UTILI TIES
SIDEWAYS
CEN TRAL POINT Copy 11 + PC

GRAPHICS SOFTWARE
BEAGLE Typefaces
Graphics - NEW
Alpha Pio!
l ri ple Dump - NEW
Flex Text
BROOERBUND P1inl Shop
PENGUIN Complete Graphics System
Graphics Magician

No Charge For Credit Cards
Pnces Subject To Change
Software Sales Ive Final
International Orders Welcome
Min. UPS Chg. 54 + In s.

~-r3'· .u~:i~1~ec.'.'M,~0L

B·O·M·B
BYTE'S

ARTICLE#
I
2
3

ARTICLE

AB

Artistic Tools for the Apple II Family.
Eldred
Appleworks: An Integrated Office Product . Cmar
Preshift-Table Graphics on your Apple . ... Budge.
Williams.
Moore
Low-Cost Word Processing on the Apple . . Gingras
Alf's BOBB Coprocessor for your Apple .. . Morganstein
Expanding your Apple's Applications. , .. , Peck
The Search for Speech . .... , ......... , Lnzaro
Apple's New Modem and Access II .... . , Brugsch
An Interview with Steve Wozniak . ....... Williams.
Moore
An Interview with Peter Quinn ... ....... Williams
Extra Storage on the Mac .. . ... ' . .. . . - - Smith
Multiplan/Chart on the Macintosh . ....... Trachtenberg
Evaluating the Macintosh Finder . '. - ..... Jennings
Habadex on Apple's Macintosh .......... Laporte
The Lisa 2: Apple's Ablest Computer .. ... Redhed
The First Look at FORTH on the Mac . .... Williams

AIB
A23

A30
A3B
A45

B

A5B
A67

10
II
12
13
14
15
16

AUTHOR(S)

PAGE

4
5
6
7
9

ONGOING MONITOR

A4B

A75

ABO
ABS
A94
AJ02
Al06
All 5

Box

Apple Guide BOMB Card
Just as with your regular issues of BYTE. the
editors would like to survey how effectively
each article in our BYTE Guide to the
Apple serves our audience. Fill out the card
opposite the Apple Advertisers· Index. mail
it in and look for the tabulation of your
votes in the March issue of BYTE.
First-place winner will receive a bonus of
$100. Second-place author will receive $50.
and the article that scores third will be
mentioned in these pages.

BYTE ADVERTISING SALES STAFF:
f; Peter Huestis, Advertising Sales Manager, 70 M in Street. Peterborough, NH 03458, tel. (603) 924-928 l
NEW ENGLAND
ME. NH. VT. MA. RI
Paul McPherson Ir. (617) 262-1160
McGraw-Hill Publications
5·7 5 Boylston Street
Boston, MA 02 I 16
ATLANTIC
NY. NYC. CT
Dick McGurk (212) 512-3588
Leah Goldman (212) 5 12-2096
McGraw-Hill Publications ·
12 21 Avenue of the Americas-39th Fl
New York. NY 10020
EAST
PA (EAST), NI (SOUTH),
MD. VA. W.VA. DE. D.C.
Daniel Ferro (21 5) 496-38 3 3
McGraw-Hill Publications
Three Parkway
Philadelphia. PA 19102

SOUTHEAST
SOUTHWEST. ROCKY MOUNTAIN
NC, SC, GA, FL, AL. TN
UT. CO. WY, OK. TX. AR. MS. LA
Dennis Riley (214) 458-2400
Maggie M. Dorvee (404) 2 52-0626
McGraw-Hill Publications
McGraw-Hill Publications
4170 Ashford-Dunwoody Road-Ste 420 Prestonwood Tower-Suite 907
51 51 Beltline
Atlanta. GA 303 19
Dallas. TX 75240
MIDWEST
SOUTH PACIFIC
IL. MO, KS. IA ND. SD. MN. WI. NB
Bob Denmead (312) 751-3740
SOUTHERN CA, AZ. NM. LAS VEGAS
McGraw-Hill Publications
Jack Anderson (714) 5 5 7-6292
McGraw-Hill Publications
Blair Building
300! Red Hill Ave.
645 North Michigan Ave.
.
Chicago. IL 6061 I
Building #I-Suite 222
Costa Mesa. CA 92626
GREAT LAKES, OHIO REGION
Ml. OH. PA (ALLEGHENY), KY, IN.
Karen Niles (213) 480-5243. 487-1160
EASTERN CANADA
McGraw-Hill Publications
33 33 Wilshire Boulevard #407
Mike Kisseberth (313) 352-9760
McGraw-Hill Publications
Los Angeles. CA 9001 O
4000 Town 'center-Suite 770
Southfield, Ml 48075

NORTH PACIFIC
HI. WA. OR, ID, MT. NORTHERN CA.
NV (except LAS VEGAS). W. CANADA
David Jern (41 5) 362-4600
McGraw-Hill Publications
4 2 5 Battery Street
San Francisco. CA 94111
Bill McAfee (41 5) 964-0624
McGraw-Hill Publications
IOOO Elwell Court-Suite 225
Palo Alto, CA 94303

WEST COAST SURPLUS
AND RETAIL ACCOUNTS
Tom Harvey (805) 964-8577
3463 State Street-Suite 256
Santa Barbara. CA 93105

Post Card Malllngs
National
Bradley Browne (603) 9 24-6166
BYTE Publications
70 Main Street
Peterborough, NH 034 58

International Advertising Sales Representatives:
Mr. Hans Csokor
Publimedia
Reisnerstrasse 61
A-I 037 Vienna. Austria
Mrs. Curit Gepner
McGraw-Hill Publishing Co.
PO Box 2156
Bat Yam. 59121 Israel
866 561 32 1· 39
Mr. Fritz Krusebecker
McGraw-Hill Publishing Co.
Liebigstrasse 19
D-6000 Frankfurt/Main I
West Germany
72 01 81

Mrs. Maria Sarmiento
Pedro Teixeira 8. Off. 320
Iberia Mart I
Madrid 4. Spain
45 52 891

Mr. Arthur Scheffer
McGraw-Hill Publishing Co.
34 Dover St.
London W IX 3RA
England 01 493 14 51

Mr. Andrew Karnig
Andrew Karnig & Associates
Finnbodavagen
S-1 3 I 3 I Nacka. Sweden
46-8-44 0005

Mr. Savio Pesavento
McGraw-Hill Publishing Co.
Via Flavio Baracchini I
20123 Milan, Italy
86 90 656

Mr. Jean Christian Acis
McGraw-Hill Publishing Co.
I 7 rue Georges Bizet
F 75116 Paris
France
720 33 42

Seavex Ltd .
400 Orchard Road. #I 0-0 I
Singapore 092 3
Republic of Singapore
Tel: 734-9790
Telex: RS3 5539 SEA VEX

Seavex Ltd.
503 Wilson House
19-27 Wyndham St.
Central. Hong Kong
Tel: 5-260149
Telex: 60904 SEVEX HX
Hiro Morita
McGraw-Hill Publishing Co.
Overseas Corp.
Room 1528
Kasumigaseki Bldg.
3-2-5 Kasumigaseki.
Chiyoda-Ku
Tokyo I 00, Japan
581 9811
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R·E·A·D·E·R S·E·R·V·I·C·E
Inquiry No.
661
662
663
664
665
666
667
668
669
701
671
672

673
67 4
675
684
•

702
676
677
678
679
680
681
682
683
696

Page No.

ADDMASTER... . .. . .. .. .
. . .. ....... . Al28
ADVANCED COMPUTER PROD..... ... .. . .... Al37
A.P.P.L.E... .. . . ....... . ........ . ..... . ..... A29
BEAGLE BROTHERS .... ...... . . ..... .. . . . . . A44
BELKIN COMPONENTS . . . . . . . .... ..... . .... Al25
BIBLE RESEARCH SYSTEMS ... . ... . .. . ..... . . A37
CLEAR SKIES CONSULTING ........ . ........ Al29
COGITATE ... ... ..... .... . ... ... .. .... . .. . A83
COMPUTER DISC. PRODUCTS . . . .... . . . . ... .. Al42
COMPUTER FRIENDS .... . ... . . . . .. .. . . . . .. Al27
DECISION ECONOMICS . ....... . .. . . . . . .. . . Al28
DESKTOP SOFTWARE .. . ... . .. . ... . ........ . All
DOKAY COMPUTER PRODUCTS ........ . ..... Al39
DOW JONES SOFTWARE ..... .. ... . . . . .... . .. A42
DOW JONES SOFTWARE ...... . .............. A43
DOW JONES SOFTWARE .. . .. ..... . .......... A95
FIRST CLASS PERIPHERALS ........ INSERT A64A·E
FRIENDLY COMPUTER CENTER ......... . .... Al21
FUNK SOFTWARE ... . ..... . . . . . ... . . . ..... . Al7
GENICOM .. .. . . .. . . . . ... . .. . ... . . . .. .. ... A57
HOLLYWOOD HARDWARE . ... .. ... .. . . . ... . All4
INTERACTIVE STRUCTURES . . ................ A71
IOMEGA .... . ...... . .... . ............. . . .. A89
JAMECO ELECTRONICS ... . ........... . ..... A 77
KELLER & KELLER ...... . ... . .. ... ...... .. Al29
MCT . . . .. ...... . . . ... . .... ..... .. . . . .... . . A5
MICROMINT . .. . ... . . ........ ... ... . . . ... . . A49

Inquiry No.

Page No.

• MICROSOFT (MULTIPLAN) . ... . . ... . . . ... A 72, A 73
• MICROSOFT (SOFTCARD) .... .. .. . . . . . ... .. .. A66
• MICROSOFT PRESS ................ . ....... .. A2
688 MODULA SYSTEMS CORP. .... . . . ... .... ... . . A63
670 NIBBLE NOTCH COMP. PRODUCTS ............ A 121
689 OKIDATA ............ ....... . ..... . . . .. . ... A6
690 PROMETHEUS PRODUCTS ... ................ A87
691 RANDOM HOUSE .... . ... . . . . . . . .. .. ... ... . A74
692 SAV-ON . . . . ............ .. ... .. . . ... Al40, Al41
693 SENSIBLE SOFTWARE . . ... .. .. ..... . . . ... . .. A84
694 SOFTWARE ARTS . ... .. .. ... ...... . .. . . . .. .. A81
695 STELLATION TWO ..... . ... . .... .. . . . .. . . . . Al29
697 TELOS ... . .. .. . . . . .... . .............. Al4, Al5
698 TELEMAX .... . ......... . ... . .. . ..... .. . .. Al28
699 UNIPRESS SOFTWARE .. ...... .. . . .... .. .... A88
700 ZOOM TELEPHONICS .. . .... ... .. • . • . ..... . AI05

1D GET FURTHER information on the products advertised in BYTE. fill
out the reader service card with your name and address. Then circle
the appropriate numbers for the advertisers you select from the list. Add
a 20-cent stamp to the card. then drop it in the mail. Not only do you
gain information. but our advertisers are encouraged to use the
marketplace provided by BYTE. This helps us bring you a bigger BYTE.
The index is provided as an additional service by the publisher. who
assumes no liability for errors or omissions.
•correspond directly with company.

SUBSCRIBERS ONLY!
Use BYTE'S Automated Inquiry Management System
Available 24 Hours, 7 Days a Week
.

.

.

.

GET PREPARED

1) Write your Subscriber Number, as printed on your Subscriber I.D. Card,
in boxes in Step 4 below. (Do not add O's to fill in blank boxes)
2) Write numbers for information desired in boxes in Step 6b below.
(Do not add O's to fill in blank boxes.)

CALL AIMS

3) Now, on a 'lbuch-'lbne telephone dial: (413) 442-2668 and wait for voice
commands.

ENTER YOUR
SUBSCRIBER AND
ISSUE NUMBERS

4) When AIMS says: "Enter Subscriber Number"
(Enter by pushing the numbers and symbols [# or * enclosed in the
boxes] on telephone Q_ad i@oring blank boxes)
Enter 0 0 0 0 0 0 0 0 [fil [fil
5) When AIMS s~s "Enter magazine code & issue code"
Enter [) [fil [) l1l l1l [fil [fil

ENTER YOUR
INQUIRIES

6a) When AIMS says "Enter (next) Inquiry Number"
Enter one inquiry selection from below (ignore blank boxes)
b) Repeat 6a as needed (maximum 17 inquiry numbers)
1. 0 0 0 [fil [fil 6. 0 0 0 [fil [fil 10. 0 0 0 [fil [fil 14. 0 0 0 [fil [fil

2. 0 0
3. 0 0
4. 0 0
5. 0 0
END SESSION

0
0
0
0

[fil
[fil
[fil
[fil

[fil
[fil
[fil
[fil

7. 0 0 0
8. 0 0 0
9. 0 0 0

[fil [fil
[fil [fil
[fil [fil

11. 0 0 0 [fil [fil 15. 0 0 0 [fil [fil

12. 0 0 0
13. 0 0 0

[fil [fil
[fil [fil

16. 0 0 0
17. 0 0 0

7) End session by entering [!] [!] [ill [) [fil [fil
8) Hang up after hearing final message
If you are a subscriber and need assistance, call (603) 924-9281.

If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-258-5485.
Al44
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[fil [fil
[fil [fil
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Name

READER SERVICE

APPLE GUIDE

trnlc1 _ _ _ _ _ _ _ _ _ _ 1Comp<my1 _ _ _ _ _ _ _ _ __

For fastest service transfer mailer label from wrapper to coupon
provided at the right. Requests cannot be honored unless L1p code
is given. Th is card val id for 12 months from cover date
NOTE-If label is missing or defaced fill out coupon carefull y
PLEASE PRI T- this: is the only way to get requested material
to you.

Audre~~

- - - - - - - - - - Telephone __________

City _______________State ___ Zip _ _ _ __
I purchased this copy by 0 Subsc ript;on 0 Newssta nd computer store •r bookstore
661
662
661
66-l
Mi
666
667
668
669
670
671
672
67)
674
67i
676
677
678
679
680
681
681

BYTE'S BOMB

isyourdirectlme
to the editors desk Each month. the two
top-rated authors receive bonuses based
on your evaluation First look at the list of
this month"s articles and corresponding ar
ticle numbers !located on the page pre
ceding the Reader Service listl. then rate
each Jnicle you·ve read ~s Exce llent. Good.
Fair. or Poor . based on your overall 1rn1 res
~·on or the article. by circling the ap
propriate number 1n each column below
Your feedback helps us produce the best
possible magazine each month

749
750
751
751
751
754
755
756
757
758
759
760
761
762
761
764
765
766
767
768
769
770

771
771
771
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INTRODUCING PINWRITER
DOTMATRIXPRINTERS.
ANDAHEAD TO HEAD
COMPARISON Of WHY
THEY'RE BETTER.
Our new multi-mode
Pinwriter®dot matrix printers
have a lot in common with
our Sp inwriter®letter-quality
printers. Designed and manu
factured with the same qual
ity and reliability that has
made our Spinwriters the best
selling letter-quality printers
to PC users . We also gave
them many unique capabili
ties you won't find on other
dot matrix printers. Especially
at such an affordable price.
More dots, more fonts, more
versatility.
One thing that makes Pin
writers stand out from other

Our exclusive 18-pin print head is graphically sharper
than a 9-pin printer. as this unretouched photo shows.

dot matrix printers is our
printhead. It has 18 pins.
Compared to the usual nine .
It also has true dual-pass
printing. The result: an amaz
ing 240x240 dots per inch.
The quick brown fox

The quicker brown fox

Three speeds cover all your pnnting needs.

That's why the print is as
close to letter quality 8.S you
can get without getting a

Spinwriter.
And why
charts, illustra
tions and
graphics
lo?k so ;.
crisp. / .1

j

+·--·- -..,~-

I

I

Our new P2 and P3 dot matrix
printers give you everything our Spinwriter
fetter-qual ity printers are famous for,
including forms handlers.

Pinwriters have something
else no other dot matrix print
ers have. Eight operator
selectable print styles, plus as
many as 11 international
character sets. And an LED
display to tell you which style
has been selected.
What else? Three printing
speeds. 300, 900 or 1800
words per minute to handle
all your printing needs from
word processing to data
processing.
Plus, a variety of forms
handlers to speed up all your
paperwork. All made and de
signed by NEC. And all easily
installed and changed by the
operator.
For the final word, see your
NEC dealer.
Only a demonstration can
Pinwnter and Spinwriter are registered trademarks of
NE C Corporation.

show you how clearly supe
rior the Pinwriter is compared
to other dot matrix printers.
And how versatile it is.
For the Pinwriter retailer
nearest you, call 1-800-343
4419. In Massachusetts call
617-264-8635.
And find out why more
and more PC users are saying,
"NEC and me."

NEC
AND

ME
NEC Information
Syste m s, Inc.
1414 Mass. Ave.
Boxborough, MA
01719

Circle 283 on inquiry card.

''Designing arevolutionary concept in software
demanded acomputer with extraordinary performance.
Gates
Chairman of the Board,
The Tandy 2000 delivered.'' -Bill
Microsoft
Bill Gates has been at the
leading edge of personal
computing from the very
beginning. His company is a
leading producer of
microcomputer software.
"Our newest software
product, MS-Windows, is an
integrated windowing
environment. It will let
personal computer users
combine individual programs
into a powerful, integrated
system.
"When we set out to design
MS-Windows in color, we
knew that the Tandy 2000
computer would let us turn an
extraordinary product into a
work of art. The graphics are
sharp and crisp, and gave us a
degree of creativity like
nothing before.
"Our engineers were quite
impressed with the processing
speed of the Tandy 2000's 80186
microprocessor, too. And while
the finished product will utilize
the 2000's Digi-Mouse, the
well-laid out keyboard has
helped us speed through the
design stage.
"We're proud of our
work. So when we want to
show someone how great
MS-Windows really is, we give
them a demonstration. On the
Tandy 2000."
Isn't it time you enjoyed
peak performance from a

personal computer? Go ahead,
watch how much faster today's
most sophisticated programs
run on the high-technology
Tandy 2000.
You can choose from the
hottest programs around, too,
with our exclusive Express
Order Software service.
Tandy 2000 systems start at
$2999, and can be leased for
only $105 per month*. Come in
today and see what you've
been missing.

Engineered for Excellence!
We've introduced the latest in technology
for over 60 years. The Tandy 2000 offers
twice the speed, graphics resolution and
disk storage of other MS.OOS systems.

Our new 1985 computer
catalog is yours for the asking
at any Radio Shack Computer
Center or participating Radio
Shack store or dealer. Check
out our complete line of
microcomputers-from pocket
models to lap-size portables,
from powerful desktop
computers to multi-user office
systems. We have it all. That's
why we invite comparison!
Available at over 1200
Radio Shack Computer Centers and at
participating Radio Shack stores and dealers.

ftad1e lhaeK

COMPUTER CENTERS
A DIVISION OF TANDY CORPORATION
Circle 3 2 4 on inquiry card.
·Plus applicable use/sales tax. Prices apply at Radio
Shack Computer Centers and participating stores and
dealers. MS is a trademark of Microsoft Corporation.

