A new small computer
that won't limit you tomorrow

New Cromemco System One shown with our
high-capability terminal and printer.

Expandability

Here's a low-priced computer that won't run out
of memory capacity or expandability halfway
through your project.
Typically, computer usage tends to grow, requir
ing more capability, more memory, more storage.
Without a lqt of capability and expandability, your
computer can be obsolete from the start.
The new System One is a real building-block
machine. It has capability and expandability by the
carload.
·
Look at these features:
• Z80-A processor
• 64K of RAM
• 780K of disk storage
• CRT and printer interfaces
•

Eight S-100 card slots, allowing expansion
with
color graphics
additional memory
additional interfaces for telecommunica
tions, data acquisition, etc.

• Small size

GENEROUS DISK STORAGE
The 780K of disk storage in the System One
Model CS-1 is much greater than what is typically
available in small computers. But here, too, you
have a choice since a second version, Model
CS-1 H, has a 5" Winchester drive that gives you
5 megabytes of disk storage.

MULTI-USER, MULTI-TASKING
CAPABILITY
Believe it or not, this new computer even offers
multi-user capability when used with our advanced
CROMIX* operating system option. Not only does this
outstanding O/S support multiple users on this com
puter but does so with powerful features like multi-
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pie directories, file protection and record level lock.
CROMIX lets you run multiple jobs as well.
In addition to our highly-acclaimed CROMIX, there
is our coos•. This is an enhanced CP/Mt type system
designed for single-user applications. CP/M and a
wealth of CP/M-compatible software are also
available for the new System One through third
party vendors.

COLOR GRAPHICS/WORD PROCESSING
This small computer even gives you the option of
outstanding high-resolution color graphics with our
Model SDI interface and two-port RAM cards.
Then there's our tremendously wide range of
Cromemco software including packages for word
processing, business, and much more, all usable
with the new System One.

ANTI-OBSOLESCENCE/LOW-PRICED
As you can see, the new One offers you a lot of
performance. It's obviously designed with anti
obsolescence in mind.
What's more, it's priced at only $3,995. That's
considerably less than many machines with much
less capability. And it's not that much more than
many machines that have little or nothing in the
way of expandability.
Physically, the One is small - 7" high. And it's all
metal in construction. It's only 141/a" wide, ideal for
desk top use. A rack mount·option is also available.

CONTACT YOUR REP NOW
Get all the details on this important building-block
computer. Get in touch with your Cromer ico rep
now. He'll show you how the new System One can
grow with your task.
"CROMIX and COOS are trademarks of Cromemco Inc.
tCPIM is a trademark of Digital Research

Cronaenaeo™
incorporated

280 BERNARDO AVE., MOUNTAIN VIEW, CA 94040 • (415) 964-7400

Tomorrow's computers today

I(

tJNIXt-like operating system
CROMIX is just the kind of major
development you've come to expect
from Cromemco. After all, we ' re
already well-known for the most
respected software in the microcom
puter field ,
And now we've come up with the in
dustry's first UNIX-lookalike for
microcomputers. It's a tried and proven
operating system. It's available on both
5" and 8" diskettes for Crornemco
systems with 128K or more of memory.
Here are just some of the features you
get in this powerful Cromemco system:
•
•
•
•

Multi-user and multi-tasking
capability
·
Hierarchical directories
Completely compatible file,
device, and interprocess 1/0
Extensive subsystem support

FILE SYSTEM
One of the important features of our
CROMIX is its file system comprised of
hierarchical directories. It's a tree struc- .
ture of three types of files: data files,
•CROMIX is a trademark of Cromemco, Inc.
tUNIX is a trademark of Bell Telephone Laboratories

directories, and device files . File, .·
device, and interprocess 1/0 are com
patible among these file types (input and
output may be redirected inter
changeably from and to any source or
destination).
The tree structure allows different
directories to be maintained for different
users or functions with no chance of
conflict.

PROTECTED FILES
Because of the hierarchical structure
of the file system, CROMIX maintains
separate ownership of every file and
directory. All files can thus be protected
from access by other users of the
system. In fact, each file is protected by
four separate access privileges in each
of the three user categories.

TREMENDOUS ADDRESS SPACE,
FAST ACCESS
The flexible file system and general
ized disk structure of CROMIX give a disk
address space in excess of one gigabyte
per volume - file size is limited only by
available disk capacity.

, Speed of access to disk files has also
been optimized. Average access speeds
far surpass any yet implemented on
microcomputers.

'C' COMPILER AVAILABLE, TOO
Cromemco offers a wide range of
languages that operate under CROMIX.
These include a high-level command
process language and extensive sub
system support such as COBOL, FORTRAN
IV, RATFOR, LISP, and 32K and 16K BASICS.
There is even our highly-acclaimed
'C' compiler which allows a program
mer fingertip access to CROMIX system
calls.

THE STANDARD 0-S
FOR THE FUTURE
The power and breadth of its features
make CROMIX the standard for the next
generation of microcomputer operating
systems.
And yet it is availa~le for a surprisingly
low $595.
The thing to do is to get all this
capability working for you now. Get in
touch with your Cromemco rep today.
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Features
by this product's versatility.

398 Binary-Coded Text, A Text-Compression Method by
Dr. Richard Trapper I You can trim text size by 40 percent by encoding
common character strings.

40 Use Infrared Communication for Remote Control by
Steve Ciarcia I Texas Instruments' SN76B32AN Infrared Remote-Control
Receiver s.mp11!1es the tough job of receiving modulated infrared light.

439 Career Opportunities In Computing by Jacqueline
Johnston I Hobby-level interest in computers can lead to a career in the
computer industry.

50 How to Use Color Displays Effectively, A Look at the
Elements of Color Vision and Their Implications for
Programmers by John Durrett and Judi Trezona I Color is

447

becoming an affordable option for personal computers. but like any new
tool. it has special limitations and requirements.

464 A Slmple Multiprocessor Implementation

32 The Generic Word Processor, A Word-Processing
System for All Your Needs by Philip Schrodt I You'll be amazed

56 A Human-Factors Case Study Based on the IBM
Personal Computer by Robert G. Cooper Jr., Paul Thain
Marston, John Durrett, and Theron Stimmel I Members of a
human-factors evaluation team put the Personal Computer to the test.

108 A Human-Factors Style Gulde for Program Design
by Henry Simpson
friendly.

by John
Harrington I A simple connection can be the start of a multiprocessing.
multitasking system .

472

An Introduction to NSC Tiny BASIC, The Language of
the INS8073 by Jim Handy I National Semiconductor's unique version
of Tiny BASIC combines the elegance and efficiency of assembly language
with the convenience of a high-level language.

I Oesign considerations that make programs user

134 The Atari Tutorial, Part 8: Generating Sound with
Software by Bob Fraser I Th e sound capabilities of the Atari 400 and
BOO are influenced by the software technique used.

158 A Po(rJtpourrl of Ideas, Fifth In a Serles by William
Barden Jr. I Three inexpensive hardware and software projects for a tone
generator. a telephone dialer. and an RS·232C output channel.
186 The Input/Output Primer, Part 3: The Parallel and
HPIB (IEEE-488) Interfaces by Steve Leibson I An introduction to
two common interfaces between computers and other devices.

212

User's Column: The Osborne I, Zeke's New Friends,
and Spelling Revisited by Jerry Pournelle I A seasoned computer
user takes a look at new products and updates.

242

Converting Apple DOS and Pascal Text Flies by John
B. Matthews I Now you can exchange information between DOS 3.3
and Pascal Operating Systems.
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The Hewlett-Packa rd Interface Loop-HPIL by Robert Katz
Strawbe rry Tree's Dual Thermometer Card for the Apple by Or .
William Murray
31 2 Two Word Processors for North Sta r by Edgar F. Cauda l
371 Selector IV by Micro-Ap, An Information-Managem ent Program by
Jack L. Abbott

Nucleus
6

Designing the Star User Interface by Dr. David

Canfield Smith, Charles Irby, Ralph Kimball, Bill Verplank, and
Eric Harslem I The Star User Interface adheres rigorously to a small set of
principles designed to make the system seem friendly by simplifying the
human-machine interface.

284 Designing a Text Editor? The User Comes First

by

Steven Jong I A system's power is measured in ease of use.

302 Managing Words: What Capabllltles Should You
Have with a Text Editor? by Craig A. Finseth I The ideal text
editor is defined drawing on the experience of many users.

322

A Disk Operating System for FORTH, An In-depth
Look at How a DOS Operates by Peter Reece I oevelop a oos
for the FORTH language and gain an understanding on how all DOSes
operate.

380 MOD Ill: TRS-80 Model Ill Features for Your Model I
by Joe W. Rocke I Add video line print. selectable cursor. and automatic
kev reoeat to vour TRS·BO Model I.
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" .. . stands well above
other S-100 graphics dis
plays in its price and per
formance range."

" . . . better monochromatic
. . . display . . .. "
ELECI'RONIC DESIGN,
1981 Technology Forecast

BYTE, Product Review

MICROANGELO
HIGH RESOLUTION GRAPHICS SINGLE BOARD COMPUTER
512 x 480 resolution black and white and vivid color displays
RS-170 com
posite or direct
drive output

Light pen
interface

Local or external
sync generation

4 Mhz ZBO
microprocessor

Time multi
p lexed refresh
4K resident
Screenware™
Pak I operating
system

32K RAM
isolaled from
host address
space
High speed
comm unicalions
over parallel
bus ports

60 hertz real
time clock
8 level interrupt
tie-in

IEEE S100 bus
compatible

Screenware™ Pak I

And now . .. COLOR!!

A 4K byte operating system resident in PROM on
MicroAngelo™. Pak I emulates an 85 character
by 40 line graphics terminal and provides over
40 graphics commands. Provisions exist for user
defined character sets and directly callable user
extensions to Screenware™ Pak I.

The new MicroAngelo™ Palette board treats from
2 to 8 MicroAngelos as "bit planes" at a full
512 x 480 resolution. Up to 256 colors may be
chosen from 16.8 million through the program
mable color lookup table. Overlays, bit plane
precedence, fade-in, fade-out, gray levels, blink
ing bit plane, and a highly visual color editor are
standard.

Screenware™ Pak II
An optional software superset of Pak I which
adds circle generation, polygon flood, program
mable split screen for separate graphics and ter
minal I/O, relative coordinates, faster vector and
character plotting, a macro facility, full UCSD
Pascal compatibility, and more.

Ask about our multibus and RS-232 versions.

SCIDN
Circle 363 on inquiry card.

12310 Pinecrest Road • Heston, VA 22091 • (703) 476-6100 • 1WX: 710-833-0684
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foot-note,

n. 1. a note or
comment at the end of a
page, referring to a specific
part of the text on the page .
2. an essential program for
the serious WordStar user.

FOOTNOTE™ brings full foot
noting capabilities to WordStar™.
FOOTNOTE automatically num
bers both footnote calls and foot
notes, and formats the text,
placing footnotes on the bottom
of the correct page. At the user's
option, the footnotes can also be
removed from the text file to a
separate note file.
Footnotes can be entered singly
or in groups, in the middle or at
the end of paragraphs, or in a
completely separate note ti le. After
running FOOTNOTE the user can
re-edit the text, add or delete
notes, and run FOOTNOTE again
to re-number and re-format the
WordStar file.
The price is $125., and includes
PAIR, a companion program that
checks that printer commands
to underline or set in BOLDFACE,
are properly terminated . FOOT
NOTE and PAIR require CP/M™,
WordStar, 48K RAM and a Z80 or
8080/85 computer.

Bditorial



A Revolution
in Your Pocket
by Chris Morgan, Editor in Chief
Imagine a terminal that costs about $500 and can:
•access the Source, Compuserve, Dow Jones, or other remote database or
computer services
• automatically handle the protocols to access these services so that you
need only enter your password to be online
• have a full ASCII character set
•have a built-in modem with autodialer and full- and half-duplex
capability
• be able to emulate other terminals
• have an uninterruptible power supply
• fit in your pocket
• operate from a battery
Sounds amazing, doesn't it? Yet it's not fantasy; the product does exist It's
called the IXO Telecomputing System (hereafter referred to as the Telecom
puter), and it's featured on our cover this month.

SOFTWARE
SOFTWARE
DIGITAL M-1RKETING
DIGITALMARKETING."
2670 Cherry Lane • Walnut Creek • CA 94596

(415) 938-2880
Telex #17-1852 (DIGMKTG WNCK)
Products of

PROITEMTM.
FOOTNOTE and PAIR llademarks of PRO/TfM Software lr.c
Word S1ar irademark o! Mifropro tn!'I
CP/M lrademark of Orgi!al Research
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Photo 1: The /XO T elecomputing System. It's a complete pocket terminal with built-in
modem and autodialer that will sell for about $500. The phone number displayed is
IXO's Access Center.

You GET ltloRE OllT OF
PERCO/tl DISK SYSTE/tlS.

EXPECT IT!
At Percom, our business is making
disk storage systems for microcomputers
-something we've been doing right,
since 1977.
From the design of rock-solid drive
controller circuitry to quality controls that
include 100% life testing of every drive ship
ped, you can expect to get more out of
Percom Disk Systems.
And Percom provides you with com
prehensive after-sales service from our
wholly owned, fully independent customer
service center.
WINCHESTER
10-MEGABYTE
DISK STORAGE
SYSTEMS
Enormous
storage capacity
plus high speed.
Percom 5% inch hard
disk systems are 40
times faster than
single-density floppy
mini-disks, 20 times
faster than double
density units.
Systems include a smart, four-drive controller
featuring state-of-the-art data encoding and
separation , adaptable industry-standard disk
interfacing. Plug-in-compatible version for
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11220 Pagemill Road· Dallas TX· 75243 • (214l 340-7081

TRS-80* Model Ill computer, available
now. Watc h for IBM PC, Apple II, Atari,
and H/Z-89 versions. Prices start at
under $3000, including software. Also
available with 5 or 15-Mbyte drives.
Coming soon! Ten
megabyte removable
disk cartridge drive.
FLOPPY MINI-DISK
STORAGE SYSTEMS

40 or 80-track drives, single
or dual-head, flippy or non
flippy- all double-density
rated . Available in 1, 2 and 3
drive add-on units, 1 and 2-drive
internal units, with full docu
mentation and software support.
Add-on drives from $399, complete
systems from $459.95.
To learn more about quality
Percom disk storage systems, mail
the coupon today. Or, call toll -free
1-800-527-1222. Ask for booklet "D".

r -------------

II

YES ••• I'd like ta know mare about Percam disk
systems. Please rush me booklet "D'!
Send to: PERCOM DATA COMPANY, INC. Dept BD1
11220 Pagemill Road, Dallas TX 75243
name

I
I c_ny~~~~~~~~~te~~~lp~
_
s-_
zI
I
I
\. ~~[!:~=-d= - - - - . : .
street

phone number

I'm interested in floppy disk storage for my...
TRS-80 nMdl Ill 0Mdl I DIBM PC
DH/Z-89 DH-8 DAIM/KIM/SYM OSystem-50

I'm interested in hard disk storage for my...
DIBM PC DTRS-80 Mdl Ill OApple II DAtari OH/Z-89

PRICES AND SPECIFICATIONS SUBJECT TD CHANGE WITHOUT NOTICE.

'TRS-80 is a trademark of Tandv Radio Shack CorPoration which has no
relationshi o 1to Percam Data Comoanv. Inc.
© 1981 Percom Data Comoanv. Inc

.

PROFESSIONAL PASCAL
Edltorlal-----------

1
1 il~t;ill/

NtaW ~lo4
SYMBOLIC DEBUGGER
This fourth generation version of our reliable, Z-80
native code compiler adds the two features
professionals ask for:
+ SWAT™-an interactive symbolic Pascal debugger
that allows easy error detection.
+ Overlays-that allow larger programs to run in
limited memory.

A compiler for Professional programmers
Pascal/Z is a true Pascal. It closely follows the Jensen
and Wirth standard with a minimum of extensions
designed to aid the serious program developer in
producing extremely compact, bug-free code that
runs FAST.
Pascal/Z generates Z-80 native code that is ROMable
and Re-entrant. Permits separate compilation, direct
file access, external routines and includes a relocating
macro assembler and Microsoft compatible linker.
And code written for Pascal/Z is fully compatible
with l•PAS 8000, our new native code Pascal compiler
for Z-8000, to guarantee graceful migration to
16 bit operation.

I first saw the Telecomputer nearly a year and a half
ago when I visited its inventors, husband-and-wife team
Bob and Holly Doyle, at their Cambridge-based com
pany, Macrocosmos. The Doyles conceived of a portable
but powerful computer terminal, and with the aid of elec
tronic-design wizards Michael Suchoff and Andy Barber,
they built a limited number of prototypes. The Doyles
later joined forces with former Mattel Electronics presi
dent Jeff Rochlis to form IXO Inc., the company that
markets the Telecomputer. I received one of the proto
types for testing last year and I've been using it ever since.
I'm still amazed at the features packed into its exceedingly
small package.
This month's theme is human-factors engineering, and
the IXO Telecomputer is an excellent example of a ter
minal designed with the user in mind. The Telecomputer,
which will be generally available this summer, has a lot
to offer in addition to its human factoring. It has, for in
stance, a sophisticated security-protection system and in
novative, compact circuitry. I'll touch on these topics,
but my main objective here is to discuss the implications
of IXO's design philosophy.

Get "The FACTS about Pascal"
Confused about which Pascal to buy?
Pseudo-code ... Native.code ... M, MT or
Z? Compare the unbiased benchmarks
in our new booklet. Don't buy a Pascal
compiler until you've read it.

Call us for a free copy:
800-847-2088

Photo 2: The Telecomputer is powered by a built-in Polaroid
Polapulse flat battery.

(outside NYS)

or 607-257-0190

Micros for bigger ideas.
Ithaca Intersystems Inc.
1650 Hanshaw Rd • Ithaca, NY 14850 • TWX 510 255-4346
U.K . Distributor:
Ithaca lntersystems (U.K.)Ltd.
Coleridge Road

London NB BED

Phone : 01-341 2447 Telex: 299568

Photo 3: The FCC-registered Telecomputer is designed to at
tach directly to a phone using a standard modular jack. When in
use, the terminal draws all of its power from the phone line.
Circle 219 on Inquiry card.

Circle 220 on inquiry card.

--+

Circle 160 on Inquiry card.

Edltorla1------------

Authorized Commodore service ce nter
Repair of the complete llne of Commodore products
In a huny7 Check our modular exchange program

Photo 4: Four peripherals f or the T elecomputer (clockwise
from upper left): an acoustic interface (not the same as an
acoustic coupler because the modem circuitry is already con
tained inside the terminal); the RS-232C interface, a video inter
face; and a 20-column printer.
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Disc DrM!

commodore

HARDWARE:
CBM 8032 Computer,
80Column S109S
1340
CBM 80SO Disk Drive
CBM 4032 Computer,
40 Column
99S
99S
CBM 4040 Disk Drive
649
CBM 4022 Printer
263
CBM VIC 20 Computer
68
CBM VS 100 Cassette
33
PET to IEEE Cable
39
JEEE to IEEE Cable
30
BASF Diskette, Box of 10

Prlnirr

SOFTWARE:

ozz

5299
299
Wordcraft 80
380
Tax Preparation System
380
IRMA
Dow Jones Portfolio
1 lS
Management System
SS
Personal Tax
229
Pascal
Assembler Development
77
Package
329
Wordpro4+

Order TOLL FREE

1+800-527-3135

10 AM to 4 PM CDT Monday through Friday
Texas residents call 1+214-661-1370
VISA. MASTER CHARGE, MONEY ORDERS, AND C.O.D.
"Certitled CheQ<" accepted.

The Telecomputer marks the beginning of a whole new
"genus" of computer products : no-compromise portable
computers that are truly user-friendly. Let's take a closer
look at its features.
The Telecomputer comes in a small plastic case con
taining densely packed CMOS circuitry and a Polaroid
Polapulse flat battery to drive it (see photo 2). The heart
of the design is an NEC 4-bit microprocessor with lK
bytes of CMOS RAM (random access read/write mem
ory).
The keyboard, which is slightly too small for extended
typing sessions, contains several unusual keys to help the
naive user (and sometimes the not-so-naive user). These
include the YES, NO, DON'T KNOW, HELP, and
PHONE keys. They are brightly colored to attract your
attention. The HOLD, SLOW, FAST, REPT, GO BACK,
CLR CHAR, and CLR ENTR keys are dark blue. The
usual BREAK, ESCAPE, and CONTROL keys are gray.
The blue and gray colors tend to keep the more complex
keys in the background in order not to distract or in
timidate the beginner.

Un~

in stock shipped within 24 hou~ F.O.B. Dallas, Texas.
All equipment shipped INith manufacturefs warranty.

Residents of Texas. Louisiana, Oklahoma City and Tulsa,
Oklahoma must add applicable taxes.
Eclectic shortly will be announcing products that are designed to work
with CBM systems.
I . ROMIO: t\VO RS232 ports-three parallel port5-26K EPROM
, mernoiy-managed alternate character set, software
contro!ed-EDOS {extended DOS).
· 2. Terminal program (options with ROM/O )
3. EPROM programmer
4. Front-end processor
5. Additional firmware to be announced
Be sure to write the address below for more information;
dealer inquiries 11\/elcome.

P.O. Box 1166 • 16260 Midway Road
Addison, Texas 75001 • r214J 661-1370
10
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A Session with the T elecomputer
After you remove the Telecomputer from its box and
turn it on, you then connect it to your telephone line by
plugging your telephone cord's modular jack into the
female socket at the back of the terminal (see photo 3) . At
this point the Telecomputer begins to draw all of its
. power from the phone line while the phone is "off hook, "
i.e., while the phone is in use (a clever arrangement by
the machine's designers). Since the phone companies re
quire all phone devices to draw 20 milliamps to prove
that the devices are using the lines anyway, this becomes
a perfect source of power for CMOS circuitry! In fact,
telephone devices are allowed to draw 5 microamps while
"on hook, " so it becomes theoretically possible to trickle
charge a battery.
Circle 380 on inquiry card. ..........

.-----

Introducing the first totally compatible
Floppy Disk Drive.
Rana Systems has designed atotally
compatible disk drive for Apple, that's better
than Apple's. A high density, high capacity disk
drive and controller that offers a myriad of
features Apple never thought of. Unique advan
tages that get the maximum efficiency out of
your existing Apple 11® hardware and software.
At Rana, we knew you wanted more
storage, so we went right to the core of the
problem. Even our most economical model is
designed to give you 150/o more storage capac
ity than Apple's. Our top-of-the-line unit gives
Apple II is a registered trademark of Apple Computer inc.

you 4 times the capacity of Apple's comparable
unit. Even our design is far more dramatic than
theirs. With lines that actually complement the
sleek Apple 11 computer.

We're a step ahead of Apple because
we have a faster step.
Holding more information is even
more valuable when you can get it faster. The
Rana System track positioning mechanism is
engineered to access three to four times faster
track to track, with greater accuracy than
Apple's. Our disk drive offers safeguards like
astall provision to protect spin motor burnout,

an advanced write protect feature that keeps
your information where you put it, an.d an
energy saving device that "powers down"when
your disk drive is taking a break.

support system, and a full ·90 day warranty. ·.··
The Rana System Floppy Disk Drive. Just
plug it into your Apple and all those delici©l..!S
extra bytes will be yours.

We even took a bite out of Apple's price.
Our most popular model is 25% more
economical per byte than Apple's, providing
you with maximum performance, superior cost
efficiency, and totally compatible styling. It
also comes with a free diskette containing all
the optional software and supports you'll need
to enhance the capacity and performance.
And it's all backed up with.an efficient service

RanaSystems™
Circle 353 on inquiry card .

20620 South Leapwood Avenue. Carson. CA 90746 213-538~2353 .
For dealer information call toll free : 1-800-421-2207.
In California only call: 1-800-262-1221. Source Number TCT-654.
See our booth at the West Coast Computer Faire Show.

CALICO

APRIL '82

SYSTEMS
I

LANGUAGES ~~~uai/:~'

1

S289i
$329i
$110i20
S437 i37
$574/
S169i
$169i45
S209i30
$375i
$169i
$345i30
$349i30
S469i40
$85i
S289i35
$269i25
$79i25

ASSEMBLERS/UTILITIES

ACT I
Despool
Diagnostic II
Macro 80
MAC
QSORT
SID
ZSID

Sorcim
Dig. Research
Supersoft
Microsoft
Dig. Research
Struc. Sys.
Dig. Research
Dig. Research

I

~P/M®

disk

Basic
Microsoft
Basic Compiler Microsoft
C-Basic
Dig. Research
CB 80
Dig. Research
COBOL 80
M1crosoft
CCompiler
Supersoft
Forth
Supersoft
Fortran
Supersoft
Fortran 80
Microsoft
muLISP
Microsoft
PascaliM
Sorcim
Pascal Z
Ith. lntersys.
Pil l~O
Dig. Research
RATFOR
Supersoft
Fortran +RATFOR
S-Basic
Micro AP
Tiny Pascal
Supersoft

Edltorlal - - - - - - - - - - - - 

S152i25
$SO/
S84i20
$162i
$85i15

Specify formal
.
Most disk formats available.

DATA BASE MANAGEMENT
dBASE II
Series 20-1
Series 20-2
Data Star

Ashton-Tate
$594i50
Condor
S249i50
$509i50
Condor
MicroPro
S245i60
Systems Plus Call
Systems Plus Call

FMS~0-1

FMS-80-2

INCOME TAX
MICRO TAX

Lev. 1 (lndvl)
Lev. 2 (Prof)
Lev. 3 (Partner)
Lev. 2 & 3
State Tax

ACCOUNTING
TCS

Gil or AiP
or Ai R or Payroll
All four

Microsoft
Struc. Sys.
Peachtree
MicroPro
Struc. Sys.
ISA
MicroPro
Dig. Research
Organic Softwr
MicroPro

Gil
AiP
AiR
Payroll
Inventory
Sales Order
Point of Sale
Purch. Order

$90i

$70i15
$90i15

TRS~O® iMod .
z~9

CP/M®

II (P & Tl

$90i

$156i
S289i45
$108i25
S90i
$225i25
S175i40
$100i10
$110i
S289i60
$169i
$140i
S140i

Z-90

S75i25
S250i99

ACCOUNTING PLUS'"

WORD/TEXT PROCESSING

Edit 80
Letterighl
MagicWand
Ma~ Merge
NAD
Spelhi.uard
Spe1rs1ar
Ttx
Textwriter Ill
Word Star

$225i
Call
Call
Call
Call

PEACHTREE-SERIES 5
Gil
AiP
AiR
Payroll
Inventory
Sales Invoice

.
S439i67
$375i67
$375i67
$375i67
$375i67
$375i67
$375i6i
$375i67
S437i40
$437i40
S437i40
$319i40
S437i40
S437i40

ANALYSIS/MODELING

CalcStar
MicroPro ·
Milestone
Organic $oftwr
muMATH/muSIMPMicrosoft
Supercalc
Sorcim
Worksheet
Soho Group

~

S229i45
S269i
$225i
S259i
$185i

WORDSTAR
REDUCED

ivvr

software ••• with /otsoftechnic::al support
(213) 475-8104

CALICO

SYSTEMS

TO ORDER. CALL TOLL-FREE

(800) 854-2003, ext 75
(800)522-1500, ext 75 in Calif.

CP/M - 86
Call us at (213) 475~104 for available software.

APPLE II®
l.U .S.

PEACHTREE

Datadex
Easy Writer \40 coll
Eaz Mailer 40 col
Fa
Pro. Easy Mailer
Pro. Easy Writer

$258
$88
$61
$123
$149
$225

MICRO PRO

Mail Merge
Super Sort I
Word Star
Word Star+ Mail Merge

S159

~

MICROSOFT

A.L.D.S.
Basic Compiler
Fortran~

16K RAM Card
Z~O Soft Card

S97

$105
$320
$175
$149
$295

Gil
AIR
AiP
Payroll
Inventory
Mail List

S2H
S2H
S2H
S2H
S2H
S2H

HOWARD SOFTWARE

Income Tax

VIS ICORP

Desktop Plan II
VisiCalc
VisiDex
VisiFile
VisiPlot
VisiTerm
VisiT rendiVisiPlot

Cal

~1~

1~
$1~
$1~

$16'
$W
S24<

MAST!=R CHARGE/VISA

CALICO
SYSTEMS

1746 1/z Westwood Blvd.
Los Angeles, CA 90024
(213) 475-8104

Add $3.50/item for shipping, handling. Overseas add $10. California residents
add 6% sales tax. Allow time for checks to clear. Prices subject to change
without notice. All items subject 10 availability. ®Registered trademark.
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Circle 71 on inquiry card.

After you hit the ON switch, the unit's liquid-crystal
one-line display begins presenting a series of questions in
menu format. The first query you see is "ACCESS
CENTER?" The best way to learn about the unit is to dial
the Access Center, a remote computer resource center
maintained by IXO to service Telecomputer customers.
You simply type in the telephone number and the unit
automatically dials it. The Telecomputer senses whether
your phone line is Touch-Tone or rotary-dial and sends
out the appropriate signals. Once online, you can experi
ment with the simulated services offered by the Access
Center, including a checkbook-balancing program, a
travel-agency simulation that demonstrates booking
airline flights, a television guide database to help you find
TV show times, and so on. The main purpose of this exer
cise is to illustrate the advantages of services using plain
English dialogue back and forth between the user and the
computer. In time, real versions of such computer ser
vices will be available . When connected to the Access
Center, you can always press the HELP key if you get
stuck and get a more detailed explanation of what to do
next. You can also press the DON'T KNOW key if in
doubt as to the correct reply to the computer's questions.
(If only the existing databases had these features!) The
Telecomputer's designers have been trying for some time
to convince the people who run the databases to adopt
these user-friendly approaches. Let's hope they do.
The most important feature of the Access Center is that
it can download protocols for The Source, Compuserve,
and Dow Jones into your terminal's RAM. (These were
the three services available at the time I evaluated the
unit; more will undoubtedly be added later.) Download
ing protocols takes about 30 seconds and needs to be
done only once because the information is permanently
stored in the terminal as long as the battery holds up,
which is at least a year-longer if you're "off-hook" fre
quently. Once you're connected, the Access Center asks
you to type in a password that you must use in all future
dealings with the Center and also asks for your name.
I was surprised the second time I called the center to
find tha~ it greeted me with "HELJ.O CHRIS. PASS
WORD?" It's hard to convey the excitement of seeing a
message like this on a miniature · terminal connected
directly to your phone line. Future shock, indeed.
The next time I used the terminal, I decided to get on
the Dow Jones database and analyze some stocks. I
powered up the Telecomputer, entered my password,
and it immediately asked "DOW JONES?" The down
loading had worked! Out of curiosity I pressed NO and
the terminal stepped to the next item: 'THE SOURCE?"
NO again. "COMPUSERVE?" NO. "MANUAL AC
CESS?" (The latter mode lets you dial any general data
base or computer by entering a telephone number.) I
cycled around to "DOW JONES?" again and pressed
YES. (Incidentally, you can type "yes", "Y", hit the YES
key, or lhe ENTER key to tell the terminal yes. The
designers have obviously thought of every possibility to
Circle 333 on inquiry card.--+

Your computer is capable of sending data
at thousands of characters per second but
the Epson can only print 80 characters per
second.
This means your comput.er is forced to
wa,it for the printer to finish one line before it
can send the next. A waste of valuable time.

THE NEW MICROBUFFER™
ACCEPTS DATA AS FAST AS
YOUR COMPUTER CAN SEND IT.
Microbuffer stores the data in its own
memory buffer and then takes control of
the printer. This frees your computer for
more productive functions.

PARALLEL OR SERIAL
Microbuffer model MBP-16K is a
Centronics-compatible parallel interface
with 16,384 bytes of on-board RAM for
data buffering.
The MBS-8K is a full -featured RS-232C
serial interface with both hardware and
software (X-On/X-Off) handshaking, baud
rates from 300 to 19,000 and an 8,192 byte
RAM buffer.

SIMPLY PLUG IT IN.
Either model fits the existing auxiliary
interface connector inside the Epson MX-80,
MX-80 FIT or MX-100 without modification ,
and is compatible with standard Epson
cables and printer control software,
including GRAFTRAX-80.

JUST $159.oo·
When you think how much time Microbuffer
will save, can you afford not to have one?
Call us for your nearest dealer.

PRACTICAL PERIPHERALS. INC.
31245 LA BAYA DRIVE, WESTLAKE VILLAGE, CA 91362 • (213) 991-8200

•Suggested retail price for either model.

Edltorlal-----------------------------
James Martin, data-processing and futures expert,
offers the following predictions about the role of the
pocket terminal ten years in the future. The following
excerpt is from his book, T elematic Society: A
Challenge for Tomorrow (Prentice-Hall, 1981).

Pocket terminals mushroom in sales and drop in
cost as fast as pocket calculators did a decade earlier.
Most people who carried a pocket calculator now have
a pocket terminal. The pocket terminal, however, has
an almost endless range of applications. It can access
many computers and data banks via the public data
networks. The pocket terminal becomes a consumer
product (as opposed to a product fo~ businesspeople)
on sale at superm~rkets, with human factoring that is
simple and often amusing. The public regard it as a
companion which enables them to find good restau
rants, display jokes on any subject, book airline and
theatre seats, contact medical programs, check what
their stockbroker computer has to say, send messages,
and check their electronic mailbox.
Public data networks are ubiquitous and cheap, and
accessible from every telephone. Their cost is indepen
dent of distance within most countries.

keep naive users from getting stuck .)
You've probably gone through the usual tedium of
identifying your terminal, hitting carriage returns, and
going through all the usual make-work dialogue required
to get onto databases. The Telecomputer eliminates all
that. Once the Access Center downloads its protocols to
your terminal, your terminal automatically completes the
dialogue with, say, Dow Jones. You need only enter your
password and you're instantly online. It takes only a cou
ple of seconds. If you regularly access several databases
or electronic mail services, you'll appreciate not having
to memorize a lot of annoying protocols. This sort of
elegant engineering will help popularize computers.
Another useful feature is the pair of speed-control
keys, labeled SLOW and FAST, that control the speed at
which text scrolls across the display by sending XON and
XOFF control characters to the remote computer. Every
time you press one of the keys the display incrementally
slows down or speeds up. You can slow the display down
to transcribe messages or speed it up to quickly scan
through II}aterial.
There's little more to add about the operation of the
Telecomputer-it's that simple. The built-in autodialer
remembers your local Tymnet and Telenet numbers after
you enter them once. It even shuts itself off if not used for
eight minutes, first giving you an audible warning. The
machine is truly "goof-proof."
Peripherals for the Telecomputer (see photo 4), includ
ing an acoustic interface (not the same as an acoustic
coupler because the modem circuitry is already contained
inside the Telecomputer-therefore the price is lower); a
20-column thermal dot-matrix printer made by Olivetti;
an RS-232C interface; and a video interface designed for
use with both TV sets and video monitors, will be avail
able by July.

Design Philosophy

~
Falco

DATA PRODUCTS
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Circle 177 on I nqulry card.

It's no surprise that the Telecomputer takes a human
factors approach. Its designers come from strong back
grounds in consumer electronics. Bob and Holly Doyle
have invented more than a dozen computer toys, includ
ing Parker Brothers' best-selling Merlin and Stop Thief.
While at Mattel Electronics, Jeff Rochlis supervised the
production of the Intellivision personal computer and
hand-held games such as Brain Baffler (to which the Tele
computer bears a coincidental resemblance). Rochlis's
four design goals were to make the Telecomputer cheap
(it will sell for approximately $500 to $550); portable;
easy to use (meaning both ease of access to databases and
ease of use via plain English dialogues); and secure.
That last point deserves a volume in itself. Someone
once said that today's electronic mail services are more
like "postcard" services because the security measures are
so lax that any half-competent programmer can crack
them. The Telecomputer's three-way security keying sys
tem goes a long way to correcting this situation. The user

THIS AD MARKED THE BEGINNING OF ANEW ERA
IN MICROCOMPUTER PROGRAMMING.
It announced PEARr~
PEARL ushered in the era where programmers couldfree themselves
from boring, routine and repetitive tasks. Because PEARL handles 60-70°/o of
. programming details, which permits programmers to spend their time more creatively,
and more productively.
But that \Vas two years ago.
Today, there's Personal PEARL - to be introduced at the West Coast
Computer Fair. And it goes a giant step further. Personal PEARL makes the
capabilities ofthe computer available to virtually anyone.
For its $295 price, even people without technical backgrounds can use
it to visually create their own applications and reports on any computer.
So the ad you're reading now is announcing an even more important
breakthrough in computer and personal productivity.
RELATIONAL SYSTEMS INTERNATIONAL
. . .. Just think about the
poss1b1ht1es. Then contact our
. P.O. Box 12892/Salem, Oregon 9T.YE/('3J3) 363..8929
Personal PEARL Product Manager.
Circle 355 on Inquiry card.
CPU In ternationa l is the former nam r ofRt'lational Systems Inccrn:itional. PEARL (Producing Error-Free Automatic RapiO. logic)

Edltorlal------------
has a password, the terminal has a built-in password
(unknown to the user), and the host computer has a pass
word. (This is the proposed standard. Presently, only the
IXO Access Center computer adheres to it.) The host
computer combines its password with both the user's
password and the terminal password in complex, ran
domized ways to make it virtually impossible for some
one else to emulate your terminal with another terminal
or computer, even if he knows your password. It's an ad
mirable approach to securing data. I hope manufacturers
will pay serious attention to it.
The Telegraphic Age
Rochlis likes to compare today's computer age to the
telegraphic age of the nineteenth century. In many ways,
he says, the technique of talking to computers is still in its
"telegraphic" stage. Back when the telegraph was the
chief means for long-distance communication, telegraph
operators were required as intermediaries for all trans
actions. Unfortunately, they "spoke" a different language
than their clients: Morse code. Today, most of the public
at large do not know how to operate computer terminals
and must rely on computer operators. The latter are in ef
fect the most expensive "peripherals" of all. To bring
computing power to the people, we must supply them
with cheap and easy-to-use computers and terminals.
There is a trend this year toward the development of
briefcase-sized computers and terminals. (See the report
about Epson's new HX-20 portable computer on page
104.) And that's just the beginning: watch for a series of
new, small computers from both America and Japan. But
size and cost alone will not guarantee the success of these
machines with the general public. Human engineering has
to be our paramount concern in the personal-computing
field; the IXO terminal is a major step in this direction.

Send today for our NEW full-color
56-page catalog with continuous
checks, statements, invoices, stationery,
envelopes, supplies and accessories.
We will also send our FORMS
SELECTOR GUIDE, to help you find the
right forms for your software.
• Quality products
at low prices
• Available in small quantities
• Fast Service
• Money-Back Guarantee
• Convenient TOLL-FREE
ordering
Fast Service by mail or...PHONE TOLL FREE

1+800-225-9550

Mass. residents 1 + 800-922·8560
8:30 a.m. to 5:00 p.m. Eastern Time Monday - Friday

r: - - - - - - - - - - . ,
I
I
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Piracy Addendum
Many people have asked me to comment on the issues
of software piracy raised in Jerry Pournelle's January col
umn. (See "User's Column: Operating Systems, Lan
guages, Statistics, Pirates, and the Lone Wolf," January
1982 BYTE, page 132.) My only comment is that, while I
sympathize with many of the opinions expressed by
Jerry's "mad friend" Mac Lean, my overall attitude
toward copying software has not changed since I spoke
out in the May 1981 editorial. Nevertheless, I think it's
important to air opposing viewpoints in BYTE. The
debate is healthy and being overly dogmatic serves no
useful purpose. I'd like to hear more from readers about
this issue.•

CODE 2246]0

_

78 Hollis Street, Groton, Massachusells 014 71
A division of New England Business Service, Inc.
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Circle 293 on Inquiry card.

Circle 285 on Inquiry card.
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The Missing LINC

(especially at Washington University and
the University of Wisconsin) were ex
cellent-I have yet to see a statistics-and
plotting package for microcomputers
which equals LINDSY for the LINC, and
the LINC's text editor and operating sys
tem (LAP) puts CP/M to shame. And
another forerunner of the present micro
computer situation-the really good
general-purpose software came from small
groups, not manufacturers.
Most people tend to compare new
microcomputer software to fancier main
frame versions, but it is often more ap
propriate to compare it to the lab com
puter antecedents, which shared a similar
philosophy. It is the design philosophy for
microcomputers that so sets them apart
from the staffed mini- and main-frame
computers, and it is that single-user-as
master philosophy that was so extensively
developed by the LINC users.

keep seeii the "personal computer
era" referred to as having begun in the
mid-1970s, as if it. required the microchip
to make it possible to design hardware
and software for a single-user computer.
But there are important antecedents to
this, dating back twenty years, and they
were not hand-held calculators so much as
proper computers with analog interfaces
and mass storage-namely, lab com
puters.
In 1962, at MIT's Lincoln Labs, Wesley
Clark and Charles Molnar designed the
LINC (Laboratory INstrument Com
puter), to be used in a research lab in a
manner analogous to an oscilloscope. U
wasn't merely its display and analog-to
digital converters (hence joysticks and
Spacewar) which made it unique: its soft
ware was designed to enable the scientist
user to program without a professional
programming staff. Much of the design
William H. Calvin, Ph.D.
rationale was process-control oriented r Associate Professor of Neurophysiology
(hence interrupts) so that online data
Department of Neurological Surgery
analysis could be performed during an ex
Rl-20
periment, allowing modification to the ex
University of Washington
perimental protocol. But having such a
Seattle, WA 98195
friendly computer in the room, shared
only with the other users of the same lab,
created the atmosphere of "personal com
Computer Scrabble*
puting" a decade before mass-market
We were pleased to see an article dis
economics extended it.
The first 24 LINCs (with their small cussing the feasibility of a computer op
memories and dual small-reel magnetic ponent for Selchow & Righter's popular
tapes -so-called LINCtapes-which were Scrabble word game (see "Computer
the forerunners of the floppies) were built Scrabble," December 1981 BYTE, page
under a government research grant and 320). Others who are intrigued by this
distributed around the country in 1963 to concept will appreciate knowing that the
various physics, chemistry, and life state of the art in microcomputer Scrabble
sciences labs (they were especially impor has made a great leap forward. It is far
tant in my own field of neurobiology). beyond the boundaries that Mr. Roehrig
With the plans in the public domain, tells us will not be broken by anything less
several computer manufacturers began than a new, superior generation of micro
selling them (Digital Equipment Corpora computers.
"Monty plays the Scrabble Brand
tion's version cost $54,000-and in 1966
dollars, at that) and improving on the Crossword Game" (a computer-opponent
design (DEC's LINC-8 and PDP-12 were program available on disk for the Apple II
the major extensions). In essence, and TRS-80 Models I and III from Ritam
thousands of users experienced the per Corporation for $39.95) demonstrates
sonal computer revolution in the 1960s both speed and ability, within the con
straints of today's microcomputers.
and helped shape its present philosophy.
Monty spends an average of only 4 1/2
It is curious how this heritage has been
forgotten in the great expansion. One con minutes per move at the highest skill level,
sequence is an excessive amount of rein and yet it uses an extensive word list (over
venting the ·wheel. The interactive soft 50,000), based in part on the Official
ware packages developed \iy LINC users Scrabble Players Dictionary.
20
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As for memory, the program requires
no more than 48K bytes for Apple and
32K bytes for TRS-80 versions, much of
which is devoted to machine-language
graphics, music, and other user-interface
requirements. The dictionary is accessed
from disk and is stored in an average of
only two bytes per word (with an average
length of 6 or 7 letters) by use of advanced
compression techniques. In addition,
Monty is capable of challenging other
players' words, based on linguistic anal
ysis, without accessing the disk.
To give Mr. Roehrig's efforts due
credit, the "game's complexities" do offer
a challenge! It took us several major
design breakthroughs, over four man
years of programming (for three different
computers), and a lot of determination to
develop ''Monty plays Scrabble" without
conceding to "certain constraints" on
word length, search, and placement.
Although his conclusion that "im
proved computerized Scrabble will re
quire a faster host computer with more
memory capacity" has been disproved by
example, we thank Mr. Roehrig for his ar
ticle. It makes our endeavor seem quite
worthwhile when we learn that we've
achieved the impossible!
By the way, Mr. Roehrig neglected to
properly acknowledge that Scrabble is a
trademark of the Selchow & Righter Com
pany, and to disclaim, as does Ritam, any
sponsorship or endorsement by Selchow
& Righter.
Robert Walls, Presirlf!nt
Ritam Corporation
POB 921
Fairfield, IA 52556
* Scrabble is a registered trademark of
Se/chow & Righter Company. We apolo
gize for not acknowledging this in a prior
article . . .. MH

More Commbat
I would like to thank George Stewart
for his excellent and perceptive review,
"Commbat: A Tele-Game for Two," in
the December 1981 BYTE (page 100). He
captured my motivation for creating
Commbat in the first paragraph.
The problems he mentioned of synchro
nizing both systems upon initial start-up
Circle 426 on inquiry card . ......,.

• KEYBOARD AND
DISPLAY ENHANCER

column card:
• 80 characters x 24 lines
• True decenders
• 7 x 9 character resolution
• Low power consumption
• Compatible with most word
processors
• Softcard and CPI M compatible
• Modem compatible
• Most popular character set of
any 80 column card
• Alternate character fonts available
Suggested retail price $345.00

Video
Switch is
an auto
matic ver
sion of the
popular
Switch
plate. It
knows
whether it should display 40 or 80
columns or Apple graphics. It does
the tedious work of switching video
out signals so you don't have to. The
Soft Video Switch can be controlled
by software. Any Videoterm with
Firmware 2.0 or greater may be
used with the Soft Video Switch.
The single wire shift mod is also sup
ported. Package price is $35.00.

The original Keyboard and Display
Enhancer is still available for Revi
sion 0-6 Apples (on which the new
Enhancer ][ will not fitl. These
Apples have memory select sockets
at chip locations 01 , E 1 & F 1. The
Keyboard and Display Enhancer
al!ows entry and display of upper &
lower case letters with fully func
tional shift keys. It does NOT have
user definable keys nor a type ahead
buffer. The price is $129 .00 .

(includes)
• Font Editor
• Pascal Mid-Res Graphics
• Applesoft Read Screen Utility
•Top & Bottom Scrolling
• Pas cal Vidpatch
• Graphics Template
Character Set EPROMs $29.00 ea
• Half Intensity
• Inverse
• German
• Katakana (Japanese)
• Line Drawing Graphics
(Expanded)
• Spanish
•French
• Math & Greek Symbols
• Super & Subscript
Dvorak EPROM
(Enhancer)

Circle 218 on inquiry card.
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a Screen Oriented
Relational Database ,
.designed to put You in
control of a powerful
information management
system quickl y,easily,
and at a price you can
live with.
Powerful
•User defined CRTentry
screens speed data input
and editing.
•Makes full use of 'Cf?'M 2.0•
facilities for rapid access
and retrieval.
•User controlled security
access codes.
•Up to 32k records per relation
with up to 8k per record.

User Oriented
•A consistent system of help
messages, menus, and
prompts assits the user in all
phases of operation.
•An English-like query format
that is easy to use yet
comprehensive.

Clear Documentation
•Our manual is concise, easy
to understand, and indexed.

$~@@fa~ual
VISA ,MC and COD welcome

12@/EcH.
INNOVATIVE SOFTWARE TECHNOLOGIES · INC
3990 VARSITY DRIVE
ANN ARBOR , MICHIGAN 48104

(313) 996-1890
REQUIRES CP/M 2.0+ SYSTEM WITH
ATLE AST 42K. 64-80 COLUMN SCREEN.
ADDRESSABLE CURSOR AND.8'' DISK
DRIVES
'CP/M 1s a Jrademark of D1gilal Research, Inc

and keyboard sluggishness are a result of
accommodating the TRS-80 Model l's
RS-232 port. It cannot interrupt the pro
cessor when it has a character, so it must
be operated in a polled-loop configuration
in order not to lose data. As long as
Model Is or their look-alikes are a signifi
cant part of the market this 'problem' will
be necessary . I believe the first release of
Commbat was the one reviewed . As a
result of the synchronization problem, the
current release, Commbat Version 2.1 ,
has a split-screen dumb-terminal option
that is presented to the user upon start-up.
This mode can be entered without any
particular worries as to timing by both
participants, and when both are com
municating they can exit to the game. This
mode also allows communications to be
established through some of the dial-up
services that can handle pass-through
communications between users.
At last report, the Atari version of this
game was in production and should be
available soon from Adventure Interna
tional, and an Apple version is on the
way. The ma jor feature of these different
versions is that they will all play against
each other. My intention is to keep
Commbat system independent; as other
systems become a significant portion of
the market th~y will get their own com
patible version. Anyone who buys
Commbat will be able to play anyone else
who has ever bought it, regardless of
equipment.
The second game of this planned series
is finished and will be marketed in the
near future, and the third is coming along
well.
Robert A. Schilling
725 SE Vance Circle
Palm Bay, FL 32905

No Contest
Despite the "battle" for dominance por
trayed in the "Unix vs. CP/ M" item in the
November 1981 BYTELINES column
(page 306), the position of the apologists
for CP/ M has become all but untenable.
The implication that Unix and CP/M can
be compared on the same terms is wholly
misleading. Unix is a full-featured operat
ing system which is widely regarded as the
finest ever written, while CP / M is little
more than a program loader.
The only reason for the continuing
popularity of CP/ M is summed up in the

column's last sentence: "CP/M appears to
have much more public-domain and com
mercial software for it than does Unix."
As the computer community recognizes
that Unix is bound to become the.standard
16-bit microcomputer operating system,
commercial applications software for it
will inevitably begin to appear. And,
since most Unix software is written in the
powerful C programming language rather
than in assembly language or some dialect
of BASIC, we can be sure that the com
mercial software which will eventually be
available under Unix will be of higher
quality than that found in the CP/ M
market.
John Lynn Roseman
Urban Software Corporation
11 West 34th St.
New York, NY 10001

Toward a Structured
Assembler
I have just finished reading the two-part
article "Toward a Structured 6809 Assem
bly Language" (November 1981 BYTE,
page 370, and December 1981 BYTE, page
198). I found the article quite interesting,
especially since I have been selling a struc
tured assembler (ST ASM09) package
since 1980. ST ASM09 uses a pre-/ post
processor to generate the appropriate in
ternal labels and to modify the listing to
provide automatic indentation of the
listing. (The indentation of the code pro
vides graphic display of the structure of
the program module.)
ST ASM09 provides the IF. . .ELSE...
ENDIF but not the WHILE .. . ENDWH or
REPEAT . .. UNTIL constructs described
by Mr. Walker in his article. Instead,
ST ASM09 provides a more general
DO. . . ENDO construct with several
methods to BREAK out of the loop. This
allows both the WHILE and REPEAT
functions to be implemented. In addition,
ST ASM09 provides a COUNT function
that can be used to control the number of
times a loop is traversed.
ST ASM09 is designed to run under the
FLEX operating system from Technical
Systems Consultants rather than the more
industrially oriented Motorola operating
system. ST ASM09 is available on a
5114-inch, single-density disk for $49.95,
including shipping and handling, from
Sansaska Systems, 3311 Concord Blvd.,
Concord, CA 94519.

Our new guarantee
covers two lifetimes.
A lifetime of performance. All Memorex®
We'll help you isolate and correct any probdisc packs and cartridges are now warranted to lems that relate to the operation of our disc
be free of defects in material and workmanship packs or cartridges for as long as you use them.
It's that simple. To find out more about our
and will perform according to read/write
capability for as long as they're properly used
new* Comprehensive Guarantee of Satisfac
and maintained . Any product that fails to do
tion and Service, call or write: Marketing
Manager, Memorex Rigid Media and
so will be repaired or replaced by Memorex.
No hassles, no excuses.
Components Division, 1125 Memorex Drive
A lifetime of service. SecondMS-0064, Santa Clara, Cali
ly, you get a lifetime of technical
fornia 95052. Telephone:
assistance from Memorex.
A Burroughs company (408) 987-0267.

MEMOREX
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When You Have To Face A Deadline ...
Inca lls lnUodLICtlon, Pascal/MT + • has been used lo 1>roauce 11\ou:;ands ol
professional eolullons 10 tnduslrlaJ, busf/l"s and systems IBYel applicalloo
proQlems. fn addfllo~ 10 Implementing' the c91"Pfet~ ISO STANDARD.
PJ$0.111MT "' • <;Clnlalns a host or ll0'"1'rtut features an~ laellltles "ll'lfo~ mak11
Mlglam coostruct IOl1 a sriep!
Pasoalll.rr i' • Is a loial programrn~ syslem lnctuc:llog our !18tive mactJTne COde com
P~et. llflk•. Pa~.Jewel ~. di~•. IUJ'"lfrile 5\Jllroullne Utltary and the e~·
ckJsiYe~Progia111mlrigtm Pa®i'1e.

into elliclenl optimized native machine code.
Our PascaUMT + • compilers and SpeedProgramming PaCkage are available on a wide
variety of processors and operating systems. with more to come! I/Ila are continually work·
ing to provide innovative solutions to lhe ever present problem of translating your Ideas Into
software SOiutions.
The PHcaUMT + ' S'91em

WlU1 lho ~ of 1&bi1 rnacblllN alld lncrel!lll ng mislom!!IS demands, you c;an no
longer allortl to write l)Jog@mll in an~tl!ng bUI a prole$$IOP;llty cQt111lruc1ed ani:s p.-o!es·
sionlllll' $~PPo<lecl pai:ll!lgu lih i;o,sqirJMT .f. ' MT !'dk:loSVSTEMS tias de/TIOtlSlraled ll s

P~111 ~tenaloM lllCluc*

eommament to keei:llng youi P<OOrllitlS illid P<Olllatnr'llet'9 PrOductl\19 wltfl our recent ' lo
l!Oductl on ol Pa&eaUMT • 86 and Pascal/MT +'68}1 lor lhe ~
While
PascaW.tT + · provlde!il lhe cepilbmtll to wrlle 110M>01111b~programs WMfl nie nbed aiises.
llUe portablln): between r811fca11Y dllleren.1 rrfachrnes f& a re11llty wllll still l•a.lsfaltn,0

Compller:

Generates ROMable Native Code• Complete ISO Standard (superset of Jensen & Wirth).
Modular Compilation, Direct production of binary relocatable modules • ()yn~m1c 1trings
• Chaining • Powerful Overlay syst41m. •Address and Size 1e1umltlll functlo!fs • Bit manlpu·
lation [test. set. clear, shifts) • Byte manipulation !high, tow, swap) • lmblldded assembly
language • Easy linkage to external assembly language • Full NEW and DISPOSE pro
cedures •Direct access to 1'0 ports • Fast floating point. both software and AMO 9511 •
Accurate18 digit BCD Utxed point. 14,4) •Include tiles• Hex literal numbers• and more ..•

... Arm Yourself With Pascal/MT+®

Llnkll':
Combines relocatable modules into executable files • Can generate Hex lormat for use
with PROM programming.
lnllfec:tlwl Symbolic Dltlu9glf:
Variable display • High·level breakpoints by procedure/lunctoon name • TriCing/songle
step by Pascal statement • Procedure/function entry and exit trace available

Dluuemlller:
Combines a relocatable module with its listing file

10

produce interleaved Pascal and ap

proximate assembly language code.

The SpHdPrognimmlng Packagt1lm:
The SpeedProgramming Package is an integrated set of tools which allows you to create
Pascal/MT+· programs, check them for correct syntax and undefined rcenut1ers. format
them to display flow of control, and do this all within the edotong environment before you
ever invOke the complier. Programmers like SpeedProgrammlng because ot frees them from
the lime consuming chore of repeated oompilations to correct simple syntactic and typing
errors. Managers find that SpeedProgrammlng improves productivity. thereby reducing
development costs. SpeedProgramming combined with our field tested Pascal/MT+ ·
package gives you a comfortable. powerful, interactive pt0gramm n!I environment in which
to create your prolessiona t quality software. YOU' products demand production quality
tools. Order Pascal/MT+ • with SpeedProgramming today•
Ser.-, Editor:
User configurable • Standard random cursor movement; file access, search and replace.
Insert, delete, exchange, etc. • Structured language editing features such as automatic in
dent. line adjustment. reading from and writing to a l jle, block text inserloon and duplication.
• Requires: 24 x BO CAT lor larger). ASCII Keyboard (7 bit data). random cursor addressing.
lnterKll.,, Syniax Scanner:
Finds syntax errors in text being edited• Enters SPEEO. puts cursor at error. prints error
text.
Varlabla Checli1r:
Catches undelined and mis.spelled variables before the compiler is invoked

On-line Reformatter:
Beaulofy programs in seconds • Clearly shows structure and program llow.
Source Code Mlflagemenl Tools:
Automatic Modification Log ;l'1\f Backup utility program
PRICING: ·Read carefully, some systems do not include the SpeedProgramming Package
but do include the compiler. linker. disasse bier. debugger and olhef utilities.

__

____.._ .... , ..--··------·------

AVAILABLE NOW!
•80!ia'!lQB.YZBO without SpeedPtogramrrnng .
56K or larger CP/M
~ZBO complete including SpeedProgramming .
56K or larger CPIM
8080/SOBSIZBO for special MPIM environments

---------·· ·---- --·

-·
'0086/6088

Price $475.00
. . Contact Factory

----------·------~---····-

without SpeedProgrammong
CPIM-86 or M?IM-86. requires 116K program area
8086/6088 complete including SpeedProgrammong .

-···..

Pnce $600.00
. Price $800.00

All 8086/8088 packages include 951 1 and 8087 support and
program to convert MT object files into Intel OBJ 8086 files.
-----·-···---~

. . - ----1+<'-··-

·······--------~---

Dlgllal Research, Inc . is now lhe sole distributor for Pascal/MT+, and is proud to add
it to the Digital Research fa mily of operating systems, languages and utilities.

·--------·"··-----·

Available on 8 ' 13740) Single Density Disks. Contact Distributors For Olller Formats
Pascal/MT+, CPIM, MPIM are trademarks of Dlglt al Research, Inc.

FOR: 8080/8085/Z80/8086
[iID
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P.O Box 579
160 Central Ave.
Pacific Grove, CA. 93950
Phone No. 4081649·3896
TWX 910·360·5001
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BETTER THAN EPSON!!

LIMITED STOCK

$499.00
$499.00
TEC 511 CRT
C. ITOH 8510 PRINTER
*SAVE*

*NEW*
DIC

TELIVIDEO
910 •••.•.••••.• $569.00
912 •...••••••..•• $689.00
920 .•••...•..•••• $725.00
950 .••••• : •.•••.. $939.00
925 •..•• NEW! ..... CALL

VT 101••••••••••••••••••••• CALL
VT 131••••••••••••••••••••• CALL

TEXAS INSTRUMENTS
810/2 ................. $1299.00
(lncludM upperr10..er case opl!on>

810/2 VFC/CP ....•••.. $1499.00
{Includes u/l case. lonns
control 8c compressed print)
••

LETTER QUALITY PRINTERS

I
I

-·

r

DIABLO

I•

•630 RO

$1949.00
I

• 630 KSR ... CALL
• 1640 ...... CALL
• 620 ••••••• CALL

QUMI
•SPRINT 9/45

$1849.00
•SPRINT 9/35
CALL FOR PRICE

SOROC
IQ 120 ................. $675.00
IQ 140 ................. $999.00
IQ 135 ................. $699.00
C.ITOH

r

NEC
• 7700 SERIES
• 3500 SERIES

CALL FOR OUR
LOW PRICES

~~"/
TELETYPE 43

14'<,'f.

~ PF(m.) $899.00

CIT JOI .•• Special ... $1399.00

rcw'Toii.Fiii:1aooi854-60281
~-----------------~
To Oldw. Slind check t11 MICROMAIL. P.O. llo:ic 3297, Santa Ana. CA 92703. Personal or company check$
requite htoweeJr:s·to clear. V~aslerCard accepted. C.O.D. requites a !S\ deposit Handling: Acld3!t
toC,O,D. orortidil C<Ildord•r&Adc1Sr. to 16'1'.dep~i on C/C andbal anoe C.O.D. NOmHandllngchruges
are wal'fed on ordei:s pre-p(I!d 1n advanC8 by check. Shipping: We ship FRE!Gl'IT COLLECT V1a UPS or
MotOI FJ:elght Ail' and E:icpres5 delivery 15 available. Prices SUl:>Ject lo Change wllhoul notice.

WE SELL INTERNATIONALLY
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Incidentally, I have noticed a possible
problem with the macros defined in part 2
of the article. When an error condition is
recognized in a macro, a long branch to
the EXBUG monitor is inserted into the
code. Since this can occur in code that is
entirely relocatable, the relative offset of
this error jump will be wrong any time the
program is relocated. If this happens, the
results will be entirely unpredictable and
possibly very hard to debug.
Derek Gitelson
Sansaska Systems
3311 Concord Blvd.
Concord, CA 94516

A Recipe for Standards
I have been involved with the micro
processor standards work of the IEEE (In
stitute of Electrical and Electronics
Engineers) Computer Society from its
beginning (August 1977), so Chris
Morgan's editorial in the November 1981
BYTE caught my eye. The question is
"Can we agree on standards?" The correct
answer is a qualified "Yes,'' and the
"heated debate" usually occurs only when
that qualification is violated.
What is this qualification? The standard
must be done right. The right way to
establish a standard, once the need for a
standard is apparent, requires three steps:
•First define the objectives of the stan
dard that the potential users can agree on.
•Examine the marketplace to see if there
exist any widely accepted products that
are designed to specifications that meet or
are near the objectives. This examination
can go four ways: (1) if there are no prod
ucts, establish a design team of competent
technical people to design specifications;
(2) if there is one product fully meeting the
objectives, adopt its specifications; (3) if
there are one or more products close to
the objectives but in some way inade
quate; establish a design team to adopt
one (impartially, if possible) and to pro
duce from it adequate specifications; (4) if
there are several incompatible products
whose specifications fully meet the objec
tives, establish an impartial selection
board to choose one set. (In this case it is
usually too late to define a standard, but
sometimes the need for it will reshape the
marketplace.)
•Write the specifications into a draft
standard and take it out for public review.
This is a necessary safeguard against per

DISCOUNT & BONUS COUPONS
tor
PRINTERS, DISK DRIVES, DISKETTES, SOFTWARE, BOOKS
and MORE!

No gimmicks! For BIG SAVINGS on top-quality products

from well-known suppliers, just circle

@j)

on your

Reader Service Card and mail it today, or send your name
and address to:

FREE COUPONS
P.O. Box 32010
Cleveland, Ohio 44132
NOTE: There is absolutely nothing phony about this offer. The companies
extending these unusual bargains want and appreciate your business. The
least expensive method of introducing top-quality products is by direct mail.
The companies save money ... and so do you. No tricks, no obligation. Just
good business ...
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sonal bias and technical incompetence in
the designers. All responses to this review
step must be dealt with before the stan
dard can be established. The draft stan
dard need not be modified for every re
sponse, since some of them will them
selves be biased or incompetent, but all
responses must be considered.
The American National Standards In
stitute (ANSI) and the IEEE, as a member
of ANSI, are set up to develop standards

by these procedures, and the standards so
developed do receive wide public accep
tance. Although it is still being reviewed
and revised, the proposed standard for the
S-100 bus is an example of such success.
What about the wrong way? Usually it
is some variety of "Let's standardize on
my way of doing it." A lot of standards
are proposed this way, and some actually
succeed. If they succeed, it is in spite of
the attitude, not because of it, and then
only because the proposer has done the

technical homework and controls the
marketplace (for example, IBM, which is
known for this attitude).
How does DIF fit in? [Editor's Note:
DIF, for Data Interchange Format, is a
method for representing data in a pro
gram so that it can be transported directly
to other programs. See "DIF: A Format
Between Applications Programs" by Can
dace E. Kalish and Malinda F. Mayer,
November 1981 BYTE, page 174.] Soft
ware Arts is promoting DIF as a standard,
using the "let's do it my way" approach. It
may succeed at this, because Visicalc hap
pens to dominate the market. It may even
be that DIF is a good technical proposal,
but we cannot know this without the pro
per review procedures, which Software
Arts has bypassed.
I think it is unfortunate that monopoly
industries like IBM and Software Arts can
wield such Machiavellian powers as to im
pose on the rest of the world standards
like EBCDIC (extended-binary-coded
decimal interchange code) and (possibly)
DIF without the benefit of good technical
review.
Tom Pittman
ltty Bitty Computers
POB 23189
San Jose, CA 95153

WHY DOES OUR SPELLING CHECKER
COST LESS THAN THEIRS?
Maybe we goofed by no: charging more
for The WORD. Our customers tell us we
must be crazy, giving away th is much
software for only $75.
What's wrong with it?
Frankly, we're a little hurt when people
ask us this question. We ·guess everyone
must be getting used to paying $200 to $300
for decent software. Anything that costs
less must be 'junk. Right ?... WRONG!!!
The WORD is not only cheaper, it's
better!
Available NOW for:
8" single CP/M., coos™
XEROX 820 (8" only)
lntertec Superb rain TM
Apple™ with CP/M Softcard
135.000 word dictmnary)

North Star™ Double/Quad with CP/M
CP/M 1s a registered trademark ol Digital Research

The WORD gives you more!
The WORD gives you a 45,000 word
dictionary that fits into less than 140K of
disk space.
The WORD works with your favorite
text editor and marks mistakes in your
document for easy, in-context, correction.
The WORD's one·touch word review
lets you add new words to the dictionary
with a single keypress. You can build your
own custom dict ionaries too!
The WORD wi ll look up the correct
spe lling of misspelled words.
The WORD analyzes your writ ing,
count ing words and showing you how
often each word was used.
The WORD has a special homonym
helper feature to deal with these pesky
words.
The WORD will find rhyming words,
solve crossword puzzles, and much more!

CALL TODAY!

OASIS SYSTEMS
2765 REYNARD WAY, SAN DIEGO, CA 92103
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I concur with Mr. Pittman 's rational ap
proach to the establishment of a standard.
However, our industry does not always
behave rationally. I take issue with the
implication that IBM and Software Arts
are necessarily Machiavellian or even
monopolistic. To be monopolistic, by
definition a company must have exclusive
control of the means of producing a pro
duct or service. Visicalc may be the best
selling microcomputer program of all
time, but that hardly excludes competitors
from offering their own types of spread
sheet programs. In the case of IBM, what
ever its past record has been in the main
frame market. its behavior in the personal
computing market has been remarkably
open and nonmonopolistic, if I may use
that term . . . CM

Multlcolored Players, or
The Atari Tutorlal Debated
I enjoyed reading Chris Crawford's
'The Atari Tutorial, Part 3: Player
Missile Graphics" in the November 1981

Systems Group System 2800
computers. They're making
people stand up and take notice.
But then Systems Group
products have always appealed
to those who appreciate sensible
value, high performance, un
matched reliability and prompt,
courteous service.
Through the years, Systems
Group product acceptance in
Z80 CPU, disk controller, I/0
and memory boards have been
the result of some very pur
poseful and carefully thought
out engineering. Not to mention
strict industrial quality produc
tion standards.
That same effort has made
System Group's new family of
expandable System 2800 com
puters what they are today.

Fast, reliable and powerful.
System 2800 computer sys
tems are designed for a single
user with 64K of memory or for
up to as many as six separate
users with additional add-in
memory. They can easily ex
pand as your organization's
needs grow.
You can handle up to 8000
customers and 24,000 inventory
items in our lowest cost dual
floppy model and much, much
more in our 40M byte hard disk
models. And you can connect up
to 12 terminals or printers and
other add-on Systems Group
floppy, tape and hard disk
single or dual drive subsystems.
Select CP/M; MP/Mt or
OASisttoperating systems to run
all your word processing and

accounting programs. No mat
ter what size organization you
control, control
ling will be
easier from
now on.
See the
System 2800
from Systems
Group, they're
what computers should have
been in the first place.
t rcgim.:rcd rradcmark of DiE?iro1\ Research

tt rcgisrcrcd

rradcmark of Phase One Systems

Dealer Inquiries Invited
For dealers only, circle 396.
All other inquiries, circle 397.

Q'fli§ 11 fj Group
A Di visio n of

MEASURE.ME.NT systems &. controls
inc orpor .:>.rec1

1601 Orangewood Avenue
Orange, California 92668. (714) 633-4460
TWX/TELEX 910 593 135 0 SYSTEMGRP OR<;t:

Be Pennanently Impressed.
The Expandable Computer family

&om Systems Group.
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1981
Today's Requirements
Dual flopp y single or multi-user system

1983
Tomorrow's Requirements
!OM byte hard disk and floppy drive,
single or multi-user system

1985
Your Future Requirements
40M byte hard disk and 20M byte tape
back-up, si ng le or multi -user system
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What does the Ory•, an African antel ope, have
In common with reliabl e service? They are both
almost extinct

Oryx Software wanls to bring lruslworthy ser·
vice back lo Ille. We're here lo s tay !
GUARANTEED LOWEST PRICES!
To celebrate our opening, we will absolutely
guarantee the lowest prices. We will match any
advertised price. Just show us the ?d :

ORDER TOLL FREE· Outside WI

1-800-826-1589
SOFTWARE
Graphpower. . ........ .
Tax Preparer '82 .
Real Eslate Analyzer
Creative Financin!1 .
Word Processor 1
Financial Projection
Mail Management . .
Micropro Wordstar
Mailmerge . . , ,
Spellstar .. . . . ......... .
Supersort II ,
,
Context Connector .
Easywriter (Pro) .
Easymover. .
Tellstar II
Easymailer .
Oatadex
Microplan Basic .
Executive Secretary .
Nevada CoBol
Visicalc (3. 3I . .
Apple Panic .
SpellGuard . . , .
Computer Air Combat .
PFS & Report . .
Sublogic Flight Simulator
SpeedStar . ,
Systems Plus Acc 'lg. Module . . ,
Micropainter . . . , ..
Zork II . , , ,
Edu·ware (Apple)
Painter Power
Invoice Factory .
Locksmith , ..
Raster Blaster .
SuperCalc . ,
Visiterm . .
Visiplot . •
Visidex .
,
Visitiend /Visiplot
Magic Window. .
lnt'I Grand Prix .•.
Estimator .
A-stat 79 .
SuperVyz . .. . .. . ..
Graphic Software .
C.O.R.P. I . ..
•, •
Real Estate Office Mngmt. ..•
Electronic I. II, or Ill .
Word Pro 3 + ..
Mailing List Program .
Apple Ooc

....

.
.
.

.
.

.

.

....

299.oo
121.00
121.00
121.00
425.00
550.00
250.00
248 .lio
90.00
169.oo
159.oo
1so.oo
195.00
45.00
10.00
160.00
249.oo
419.oo
212.00
129.oo
209.oo
25.00
239.oo
53.oo
so.oo
28.00
115.00
425 .00
34.00
33.00
35.00
34.00
148.00
99.00
25.00
269.00
88.00
165.oo
109.00
149.00
79.00
25.50
295.00
145.00
95.00
19.00
235.00
425.00
39.00
295.00
50.00
49.00

AND MANY MORE!
Programs for popular
microcomputers.
Quoted prices valid for stock on hand and sub·
ject to change without prior notice.

BYTE (page 312). I believe, however, he
has ~ade an error. On page 319 he stated
that multicolored players are not possible
unless you use display-list interrupts. On
the contrary, there is a way to produce
multicolored players in BASIC very easi
ly. If you look on page III.7 of the Atari
Hardware Manual, you will see that set
ting the fifth bit of GPRIOR ($26F) at
location 623 decimal will cause a logical
OR function of the colors of player 0 with
player 1 and player 2 with player 3. The
result is a choice of three colors in the
overlapped region. The following pro
gram demonstrates this effect:
10 A= PEEK(106)-8:POKE 54279,A:REM
SET UP PLAYER- MISSILE GRAPHICS
20 POKE 559,46:POKE 53277,3:REM
DOUBLE - WIDTH RESOLUTION
30 POKE 704,26:POKE 705,102:REM
PLAYER 0 & 1 COLORS
40 PM BASE= 256•A + 512
50 FOR I= 0 TO 256:POKE
PM BASE+ l,O:NEXT I
60 FOR I= 0 TO 7:READ A:POKE
PM BASE+ 48 + l,A:NEXT I
70 DATA 255,255,195,195,195,195,255,255
80 FOR I= 0 TO 7:READ A:POKE
PMBASE+ 176+ 1,A:NEXT I
90 DATA 60,60,60,60,60,60,60,60
100 L= 100:R= 148:POKE 53248,L:POKE
53249,R
110 FORT=OT01000:NEXTT
120 FOR I = 1 TO 24: L = L + 1: R = R - 1
130 POKE 53248,L:POKE 53249,R:NEXT I
140 FOR T = 0 TO 300:NEXT T
150 POKE 623,32:REM SET BIT 5 OF
GPRIOR
160 GOTO 160

Lines 50-100 POKE the player images
into the player graphics buffer and set
their horizontal positions. Lines 110-160
let you see the player images coming
together and then the three colors being
produced as one player. Remember that
to move this three-colorec:! player requires
you to POKE the same horizontal po~ition
into the horizontal-position regist ~ rs of
both player 0 and player 1.
Peter Hecke
767 Bergen Blvd.
Ridgefield, NJ 07657

Ask for our FREE catalog.
For

Peripherals see our other ad,

page 382

Please:
• Wisconsin residents · add 4% sales tax
• Foreign orders· please add 15%
• Add $2.50 for shipping per software and
small item. Call regarding others.
We Welcome:
• Visa, MasterCharge ·(Add 4%)
• Checks (Allow 1·2 weeks for clear ing)
• COD {Add $1.50 per shipment)

TOLL FREE· Outside Wisconsin:

1-800-826-1589

For

rechnic;;~~r;4~: 23~~sconsin

Orya Softwar•

Dept. A.

P.O. Box 1961 • Wausau, WI 54401
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Chris Crawford replies:
Thank you for your program; it dem
onstrates the OR function of CPR/OR bit
5 very well. This technique, however,
does not create a multicolored player. In
stead, it creates a three-colored object us
ing two players-certainly a useful tech
nique for "getting more for your money"
with two players. If you are not otherwise

using all your players, you can create a
multicolored object by overlapping
several players of different colors. With
the technique you describe, you can get
seven colors (the normal five plus two
"overlap" colors), although you do not
have full control over the overlap colors;
without this technique, the most you can
get is five colors (if you use all four
players and the missiles as a fifth player).
The method I referred to in my article
modifies the display list to execute an
assembly-language display-list interrupt
routine to change the color register of n
given player while the video image is be
ing drawn. This technique can produce
one player that has multiple colors, but it
has two disadvantages: first, it can only
produce images striped horizontally with
different colors; and second, unless you
change the display list on the fly, the
multicolored player cannot move vertical
ly (display-list interrupts are tied to a cer
tain horizontal line of the video display).
Thrmks for sharing your letter and pro
gram with other BYTE readers and me.

Wanted: Education In
Computerized Business Systems
Students interested in obtaining a
university education in the development
of business-oriented computer systems
should investigate the programs offered
by the business sc~ools. Paul Brady in his
article on "Bridging the IO-percent Gap"
(see the October .1981 BYTE, page 264)
identifies the need for this type of train
ing, which combines courses on com
puters with courses on business organiza
tions and management skill~. However,
his comments do not indicate that such
programs already exist. Rigorous com
puter science prograIT)s provide excellent
technical and theoretical training but are
not typically qesigned to pn:iduce busi
ness-systems analysts and application pro
grammers. For further information on the.
educational issues inv9lved and a survey
of programs offered, see the article by Jay
F. Nunamaker Jr., "Educational Programs
in Information Systems," Communica
tions of the ACM, March 1981, and the
in-depth report on "the DPMA Model" in
Computerworld, September 21, 1981.
Hugh Howson
Professor Invite
Universite du Quebec a Montreal
Case postale 8888, Succursale "A"
Montreal P.Q. H3C 3P8 •

The considerable
benefits of aper
sonal computer like
the Osborne 1® are
often intangible,
often exciting, and
always expanding.
The value of the
Osborne 1is clear
and simple:
$1795. Complete.

$1795 includes this
software:
Z80A CPU with 64K RAM 0
D CP/M ®Operating System
Dual floppy disk drives with 100K D WORDSTAR ®word
bytes storage each 0 5" CRT 0
processing with MAILMERGE
Business keyboard with numeric
keypad and cursor keys 0
D SUPERCALC™ electronic
RS-232C Interface 0
spreadsheet
IEEE 488 Interface 0
D CBASIC ®
Weather-resistant, portable
housing 0 Operates on European D MBASIC ®

$1795 includes this
hardware:
1M

and American voltages 0

-t1SBORNE
-
Avai lable at your local computer reta iler.

Trademarks: Z80A: ZilogCorpo1alion
SUPERCALC· Sorcim Corporation
Registered Trademarks :
OSBORNE I: OsborneCompuler Corporation
CP /M: Digital Resea1th MBASJC: Microsotr

CBASIC: Compile• Systems. Inc
WOROSTAR. MAIL MERGE MicroPro tnlemalional

The Generic Word Processor
A word-processing system for all your needs.
You'll be amazed by this product's versatility.
Philip Schrodt
Department of Poli~ical Science
Northwestern University
Evanston, IL 60201

Congratulations on your purchase
of the GWP Inc. Generic Word
Processor System. We are sure that
you will find this word processor to
be one of the most flexible and conve
nient on the market, as it combines
high unit reliability with low operat
ing costs and ease of maintenance.
Before implement,ing the system,
carefully study figure 1 to familiarize
yourself with the main features of the
GWP word-processing unit.

Initialization
The word-processing units supplied
with your GWP are factory-fresh and

Editor's Note: Once in a while
we come across a product that's so
useful we feel compelled to bring it to
our readers' attention . The Generic
Word Processor System (GWP) is such
a product, incorporating the essentials
of a word processor in a sublimely sim
ple form ,
With the manufacturer's permission,
we are reprinting the documentation
I for this product. After working with
the GWP for several weeks, we're de
lighted by the feeling of total control
that the system gives us and are certain
you will be too . No more accidentally
erased files, no damaged disks, no
hardware problems . . . SJW.
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uninitialized. Before they can be
used, they must be initialized using
the GWP initialization unit (see figure
2). Because of the importance of this
unit, we designed it with a distinctive
shape so that it will not be misplaced
among the voluminous vital papers
on your desk.
To initialize a word-processing
unit, carefully place the character in
sertion subunit into the left side of the
initialization unit and rotate the
word-processing unit approximately
2000 degrees clockwise while exerting
moderate pressure on the word-pro
cessing unit in the direction of the in
itializer. Check for successful in
itialization by attempting a character
insertion. If the insertion fails, repeat
the initialization procedure. The
word-processing unit will have to be
reinitialized periodically; do this
whenever necessary. (Warning: do
not attempt to initialize the word
processing.unit past its character dele
tion subunit. Doing so may damage
both the word processor and the
initializer.)

Operating the Word Processor
The GWP can perform all the basic
functions featured in word processors
that cost thousands of dollars more.
Furthermore, because the GWP does

not require electricity, it can operate
during power blackouts, electrical
storms, and nuclear attacks. By con
serving precious energy resources, it
helps free our beloved country from
the maniacal clutches of OPEC.
Basic functions of the word pro
cessor are listed below:
Inserting text: Use the character
insertion subunit to write in the
words you wish to insert, applying
moderate downward pressure to the
unit. Be sure to write clearly so that
the typ.ist can follow what you have
written.
Deleting text: With moderate
downward pressure, rub the charac
ter-deletion subunit across the text to
be deleted. Repeat this procedure
several times. The text will gradually
disappear, whereupon you will be
able t'o insert new text.
Underlining: Using the character
insertion subunit, place the unit
slightly below and to the left of the
first character you wish to underline .
Move the unit to the right until you
reach the last character to be under
lined.
Bold face: Repeat the text-insertion
procedure twice, pressing downward
with greater pressure than you would
normally apply.
Move to beginning of text: With
the text you are working on in hand,

Don't waste 1nan-months: Try CR
Programming deadlines aren't met by adding more
programm_ers to the job, but ou can increase
productivity, and reduce errors, by giving pro
grammers the tools they need.
CRTFoRM ic; a program whiCh produces an interface
between the progr:ammer and the end user. It saves
time by: ,
• Gathering application program specifications:
• Providing friendl y and consistent runtime
Communication with the end user . .
• Implementing CRT creen handling code .
• Assuring programmers that the info nnation
which they receive is correct.
• Allowing screen modification and specifi ca
tion change without requiring recompilation
of application code.
If you're writing applications code then CRTFORM
can save you time, as well as reduce errors and
provide a terminal independent solution to your own
custom programming problems.

The CRTFoRM system contains:
• A forms manager that manipulates a randQm
access file of input specification fonntt. ·
• An editor that creates and modifies the
specification forms.
• A print utility that produce hard copy of
fo m1 and their specifications.
• A terminai-independent runtime module in
the machine language of your host processor.
• A code generator that writes source code
skeletons in Pascal, FORTRAN, COBOL,
PL/I, BASIC, C, and even (for advance .
planning purposes) Ada. ·.
·
·
CRTFoRMis available for most micros and minis
running under the CP/M-80, CP/M:86. UCSD,
RMX-86 and Apple Pascal operating systems. Stat
com will soon be releasing CRTFORM under UNIX
for both the 68000 and Z8000 processors.
Plea e call or writeforfutther information on OEM
licensing al1'angement , or for infonnation about
Statcom' s other productivity tools.

PROGRAMS WRITING PROGRAMS

51:6.TC:CM
CORPORATION

5766 BALCONES SUITE 202

AUST IN

TEXAS 78731

Stal(."Om. and CRTFnRM :ire trademarks of S1a1c:om Cor11. 01hcr Tr;tdcmarks 11s follows: C'P / M-Dic i1:1I Rl'sC;1rd1; UCSD-UC San Dicl!o: RMX . Jntt!I :

PHONE 512/451-0221
UNIX - \\·\~~tcrn f.lcuric : r\ pplc -

AJ'1llc C1l: 68000- Mot(Jrola: Z8000- Zilo!!

CHARACTER DELETION
SUBUNIT

CHARACTER INSERTION
SUBUNIT

Figure 1: The GWP System word-processing unit is composed of the character-insertion
subunit (at right) and the character-deletion subunit (at left).

INITIALIZATION UNIT .

Figure 2: The word-processing initialization unit, which should be operated over a
wastebasket.

move the unit to the beginning of the
text.
Move to end of text: Take the text
you are working on and move the
unit to the end of the text.
Moving blocks of text: Block
moves require use of the block text
extraction unit and the block text re
placement unit pictured in figure 3.
By means of the block text extractor
unit, sever the paper immediately
above and below the text you wish to
move. Instructions for operating the
extractor unit are etched on the side
of the unit in Korean. If you still have
difficulty operating the unit, call our
service department for consulting
help at our introductory fee of $50
per hour, or ask any 5-year-old child.
After separating the text to be
moved, open the lid of the block text
replacement unit and, grasping the
block text replacement medium appli
cation unit, spread the block text re
placement medium on the back of the
text. Move the text to the new loca
tion and affix it to another sheet of
paper with gentle but firm pressure.
In a few minutes, your text will be
permanently affixed in the new loca
tion.

Other Features

PASTE
NON-TO)( IC
AGES 6-lt

Figure 3: The block text extraction and replacement units, commonly run in unison.

SANSKRIT

AMHARIC

I

l~T~ t\ r1~,Tr. T1it1Jl 7 ~VJ

Yh1'~f\~ \Pth~ Ai\t~RC

HIEROGLYPHICS

Figure 4: Sample type fonts illustrating the wide variety available with the GWP
System. The manufacturer claims that if a language can be written, the GWP System
can be adapteq to it.
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Page numbering: After writing
your entire text, inscribe a 1 on the
first page, a 2 on the second page, etc.
When you finish, all of the pages will
be numbered.
Centering: Determine where the
center of the page is by looking at it.
The center is usually near the middle
of the page. Place the text to be
centered evenly on each side of the
center. It is now centered.
Special fonts: The GWP System is
extremely versatile and easily adap
table to specialized type fonts such as
Sanskrit, Amharic, and hieroglyphics
(see figure 4). You will find these
fonts valuable in business corre
spondence, particularly if you are in
frequent contact with Vedic gurus,
Egyptologists, or Ethiopian Airlines.
Saving files: Put the work you have
finished in a safe place, one where
nobody will find it or spill coffee on
it. If it is not disturbed, it will be there
when you return.

~e l>eing abl to use your

Soo~rSpooler

features include:

computer econds after beginning an
e ten i eprintou .

• 16K Memory - Will handle ntost of
your printing j b (expandabl , ee

Visualize your printout with page
breaks, page numbering and title ,
margins of y ur choice, indemed
carryover line , on any ize paper!
Appreciate the time and money you
will ave by not waiting on your
printer.
.
SooperSpooler, a buffered printer
interface , maintains control over your
printer while you go on using your
computer for more productive
activities. Eliminate waiting while
your printer pecks through a long
document. SooperSpooler accepts
information from your computer at up
to 2500 characters per second and
feeds it to your printer as fast as it can
handle it-without using any of your
computers'memory or time! As soon
as SooperSpooler has stored your
document in its buffer, control of your
computer is returned to you.

option.)
• Buffer Statu Readout-Lets you
know just how much data is stored
• Space Compression;- Makes the
best use of memory on columnar
documents
• Pagination-Eliminates printout on
page perforations
• Page Stops-For single sheet
printouts
• Headers and Page Numbering
Give your listing a professional look
• Indentation on Carryover Lines-·
Easy to find the beginning of a line
• Self Test Routine-You instantly
know that all is well
• All Features Software Controllable
- Your program can take over
• Plugs into Most Computer
Systems-Standard cables available
• $349.00!-16K parallel 1/0 unit

Options:
• Serial Board-$95.00-Gives y,ou
th opti n of any combina ·on of
serial or parallel input or output. Can
al be u ed for modem tran mi ion.
• MemoryE pan ion-$L59.00
Additional 46K for a total of 62K
• Cables-Availabl.e per your
application.
TM

SooperSpooler by Compulink
-The missing link that gives
your microcomputer
mainframe printing.

COMPULINK
CORPORATION
1840 Industrial Circle, Dept. A
Longmont , CO 80501
(303) 651-2014
Order line: 800-525-6705

Dealer inquiries welcome
Circle 96 on inquiry card .

INTELLIGENT PRINTER INTERFACE

RESET

• MasterCard

• Money Orders
•COD

dd '.l .00 per order for postage and handling
COD add $3 .00
Colorado residents add sales lax

SPACE
COMPRESSION

PACE

Prices and Specifications Subject to Change
Without Notice

Deleting files: Take any files you
no longer need and deposit them in
the wastebasket. They probably will
be gone in the morning. In most of
fices, this can also be accomplished
by leaving the files in the open, for
getting to remove them from the
copying machine, or writing CON
FIDENTIAL on the file in bold letters.
Appending files: Place the first file
on top of the second file. Treat the
two files as though they were one file.
Justification:Most word processors
have little justification. This word
processor has no justification at all ,
as it does not even lend prestige to the
office where it is used, which is the
justification for most word
processors.
Printing Files
A printer for the GWP must be
purchased separately. For conve
nience of operation, we recommend
an ordinary typewriter and a typist.
Give the text to the typist and tell him
or her to type it. Printing speed can
be improved by increasing the wages
of the typist, threatening to withhold
the wages of the typist, kidnapping
pets, plants, or children of the typist,
instigating intimidating tactics, and
other conventional office-personnel
management techniques. Printing
speed can be decreased by asking to
see the text, making continual
changes in the text, asking the typist
to answer the phone, decreasing the
typist's wages, and installing a con
ventional electronic word processor.
You will soon learn to adjust the
printing speed to the optimal level for
your particular needs.
Copyright © 1981, Generic Word
Processing Inc ., Skokie, IL 60076
(WARNING: This system and ac
companying documentation are fully
protected under the provisions of the
Galactic Copyright Convention, ser.
B, Riga[ system, Code 56- *ADF6
45932030: f. Duplication is strictly
prohibited without the permission 9f
copyright owner. Violators will be
prosecuted to the fuliest extent of the
law or devoured at the discretion of
the copyright owner or such agents as
the copyright owner may choose to
designate .) •
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CompuView
New!
CP/Af·86 For
IBM

PERS()NAL COMPUTER

The first available implementation of CP/M-86 for
the IBM Personal Computer has the features needed to run
. the full range of CP/M-86 application programs. · Included
are serial and parallel printer support, a 'smart' screen
driver which can emulate most popular CRT terminals,
and double density 193K/drive disk capacity. The Tecmar,
Inc. Winchester hard disk & other peripherals are also
supported.
Innovative features include built in horizontal
scrolling and screen line editing which lets the user
extensively edit or re-enter any line on the screen for
CP/M and application programs. Besides editing the line
being typed in, the cursor may be moved to any line on
the screen, and the line edited by overtyping or inserting
and deleting characters. Typing the 'Return' key will then
send the line, as it appears on the screen, to Cp/M. While
common on mainframe systems, this screen line editing is
new to CP/M and greatly reduces the amount of retyping
necessary due to mistyped or repeated commands.
CompuView CP/M-86 for IBM Personal Computer. . . $325
VEDIT-86 with above purchase. . . . . . . . . . . . . . $100

8086 Software
• VEDIT full screen editor for CP/M-86, SCP 86-DOS,
IBM Personal Computer ·and IBM Displaywriter. Disk and
Manual . ...... .. . . ... .... . .. . ..... . $195
• CP/M-86 BIOS for popular S-100 disk controllers and
SCP 8086 computer. Source Code . . . . . . . . . . . . $90

V-COM Disassembler
Finally a Z-80 disassembler for C.P/M which produces
easy to read code, a cr9ss reference table and handles
INTEL and ZILOG mnemonics. V-COM is exceptionally fast
and produces an .ASM file directly from a .COM file.
V-COM can accept two user created information files. One
contains assignments of labels to 8 and 16 bit values; the
second specifies the location of tables and ASCII strings.
The resulting .ASM file will then contain labels and proper
storage allocation for tables and strings. Each information
file may contain nested 'INCLUDE' to other files. r'.ach
package includes a 30 page manual, sample program files
and variations of V-COM compatible with the TDL, MAC
and two types of ZILOG assemblers. . . . . . . : . . . . . $80

Software

An Industry Standard for CP/M & 8086

Sophisticated
Fu11 Screen Editing

Uniquely
User Oriented
VEDIT is user oriented to make
your editing for program development
and word processing as fast and easy
as possible. The customization
(installation) process makes VEDIT
the only editing package that allows
you to determine your own keyboard
layout and use any available cursor
and function keys. just think of the
difference it makes in your ease of
learning and usage to type cursor and
function keys instead of memorizing
obscure control characters. This
customization is menu driven, extends
to much more and takes only a few
minutes.
•

Unequaled
Harcfware Support
The CRT version directly
supports over 35 terminals (including
ANSI standard) in its installation
menu and utilizes 'smart' terminal
features such as line insert/delete,
reverse scroll, status line and reverse
video. Function keys on terminals like
the Televideo 920/950, Heath Hl9,
and IBM 3101 are.all supported. The
memory mapped version is extremely
flexible, supports bank select such as
on the SSM VB3 and screen sizes up
to 70 X200.

VEDIT gives you true 'what you
see is what you get' full screen editing
with an extensive set of features for
creating and editing standard text files
of up to one diskette in length. Very
large files are effortlessly handled by
VEDIT's ability to edit up to 47K of a
file entirely in memory without
performing any slow and annoying
disk accessing. And you can handle
multiple files, insert a specified line
range of another file anywhere in the
text and even change diskettes.

User Oriented
Features
You get the features you expect,
like searching, a scratchpad buffer for
moving and rearranging sections of
text, complete file handling on
multiple drives and flexible macros.
For easP ,.,f use VEDIT has features
you won'l find elsewhere, like
automatic indenting for use with
structured languages such as Pascal
and PL/I. You are less likely to make
a mistake with VEDIT, but if you do,
one key will 'Undo' the changes you
just made to a screen line. And if
you run out of disk space with VEDIT,
you can easily recover by deleting old
files or even inserting another diskette.
It is therefore no surprise that VEDIT
is the industry standard for program
development editing.

Word Processing
VEDIT is suitable for simple
stand-alone word processing, or it
may be used in conjunction with a
text processor. Its features include
word wrap, adjustable left margin,
reformatting of paragraphs, word
oriented cursor movement and
deleting, and imbedding of printer
control characters. VEDIT can print
any portion of your file and display
the cursor's line and column
positions.

Now for
IBM

Personal Computer
XEROX 820

Ordering
Please specify your micro
computer, video board or the CRT
terminal version, the 8080, ZBO or
8086 code version and disk format.
VEDIT - Disk and manual
For 8080 or ZBO . .... .. . $145
For CP/M-86 or IBM MDOS . $195
Manual only . . . . . . . . . . . . $15.,
VISA and MASTER CARD Welcome.
Apple II Softcard ' TRS-80 II and I
SuperBrain • Heath H8/H89 •Altos
NorthStar • Vector • MP/M • IBM

1955 Pauline Blvd., Suite 200
Ann Arbor, Michigan 48103
(313) 996-1299

CP ~\ and .\IP •.\\ a~ rcl!i~lem.I tradem:irks of t>ig.i!al He:;r:uch. Inc App le II 1~ :1 rt'l)i.~lcred !t:ulem:1rk of Applc
Compuler. Inc Softca:d is a tudern·jrk of .\licrusofr THS-80 is :1 tr-Jdem:1tk of Tandr Corporatmn.

Com~!!ucTi!:!'!f'

Circle 450 on inquiry card .

•
To really feast your E:¥38, send for our new catalog.

Great prices are on ly
o ne feature of Gur new
catalog. More importantly, we think you' ll f ind it
to be a well-writt en,
wel l-organized reference
tool.
When you receive our
catalog, you get with it
our com mittment to
help you keep it up to
date.
Un li ke most catalogs
that are obsolete the
moment they're printed,
ou rs is designed to acco mm odate all th e
rap id-fi re changes in
micro-comp uter hardware and software. Its
loose-leaf-binder fo rm at
makes it a snap t o add
the new pages we' ll
send out o n a reg ul ar
basis .
Our new ca talog was
developed on exactly
the same principl es as
ou r bu si ness - t o offer
you the lowest pos sibl e
prices co mbined with
the highest quality of
serv ice.
16K RAM KITS . . . . 13 .95
Sel ol 8 NEC 4116 200 ns Guaranleed one lull
year

DISKETTES
A L PHA DISKS .

21.95

Single srded. cert ifi ed Double Oensily 40 Tracks.
wrlh Hub·n ng Box ol 10. Guar anleed one lull
year .
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VERBATIM DATALIFE
MO 525·01 10 16
MD 550 ·01 10 16
MD 551·01. 10 16
MD 577 ·01 10 IG
FD 3? or 34 ·9000
FO 32 or 34 ·8000

26
,14
54
34
3G

FO JO .1001

48 60

50
50
95
BO
00

44 9:1

DISKETTE STORAGE
5 • PLASTIC LIBRARY CASE
8 PLASTIC [IBRARY CASE
PLASTIC STORAGE BINDER w/ lnserls
PRO TECTOR 5'/, 150 Drsk C'pacrly l
PROTEGTOR s· 150 O.s• Capaci lyl
DISK BANK 5•;,
DISK BANK 8

CPU
1/ 0
DISK 110
DUAL DISK

899 00
559 uo
125 00
899 00

ALTOS COMPUTER
SYSTEMS
Call Aloha Byle lor our low Alias p11ces

ATARI COMPUTERS
ATARI BOO
ATARI 400 il6K)
ATARI 810 DISK DRIVE
ATARI 850 INTERFACE
ATARI 410 PROGRAM RECORDER
EPSON CABLE
MEMORY MODULE 116Kl
JOYSTICK CONTROLLERS
PADDLE CONTROLLERS
STAR RAIDERS
MISSILE COMMAND
ASTEROIDS

699
339
449
449
79
35
89
tO
t9
35
35
35

00
00
00
00
00
00
95
00
95
00
00
00

INTE C PER IPHE RALS
RAM MOD ULES
48K FDR ATAR I 400
32K FOR ATAR I 800

279 00
135 00

ACT IVISION ATAR I
CARTR IDG ES
LAZAR BLAST
SKIING
DRAGSTER
BOXI NG
CHECKERS

21.95
21 .95
2t 95
2t 95
2t 95

21 95
21 95

HEWLETT PACKARD
HP CALCULA TORS
HP· I IC LCO SCIENTIF IC
HP· 12C LCD BUSINESS
HP·37E BUSINESS
HP·32E SCIENTIFIC w I STATS
HP-33C Programmable Sc 1enl1!1c
HP 41C Ad-van..ced

2 50
3 50
9 95
23 95
29 95
5 95
6 95

NEC PERSGNAL
COMPUTERS
PC -8001A
PC·8012A
PC 8033A
PC ·8031A

BRIDGE
KABOOM

F'rogr~mmao;e

HP·41CV Advanced Prng 2K mem

I 1\i 95
128 95
64 95
46 95
76 95
211 95
?74 95

HP-41 PERIPHERALS
HP 821~6A MEMORY MODULE
HP -821 IOA Quad Memory Module
HP·82143A PRINTER / PLOTTER
HP·82160A IL INTERFACE
HP ·82 16tA DIGITAL CASSETTE
HP MATH PAC
HP STATIS;!CS PAC
HP REAL ESTATE PAC
HP SURVEYING PAC
HP STRUCTURAL ANA LYSIS PAC

27 95
89
324
119
419
29
29
39
29
39

00
95
00
00
00
00
00
00
08

HP COMPUTERS
HP·B5A PERSONAL COMPUTER
HP SINGLE 5'1• DISK DRIVE
HP DUAL DISK DRIVE
HP·85A t6K MEMORY MODULE
HP·7225B GRAPHICS PLOTTER
HP PLOTER MODULE
HP HP· IB INTERFACE
HP STO APPLICA TIONS PAC
HP GENERAL STATISTICS PAC
HP GR APHIC PR tSENTATIONS
HP VIS ICALL PLUS
HP ROM DRAWER
HP PRINTER/PLOTTER ROM
HP MASS STORAGE ROM
HP RS-232 INTERFACE

2t 95
t2 95
t9 95
239 00
2t 95
605 00
329 00
83 00
83.00
159 00
t 59 00
39 00
t 16 00
t 16 00
329 00

PRINTERS
ANAOEX OP 9500
ANADEX DP 950!
C·ITOH 25 CPS PARALL<L
C-ITOH 25 DPS SER IAL
C·ITOH 45 CPS PARALLEL
C·ITOH 40 CPS SERIAL
C·ITOH PROWRITER PARA LL EL
C-ITOH PROWRITER SERIAL
C·ITOH COMET I
EPSON MX·80
EPSON MX-80 F/T
EPSON MX· 100 GRAPHIC
EPSON GRAFTRAX
IOS·445G PAPER TIGER
IDS-460G PAPER TIGER
IDS·560G PAPER TIGER
NEC SPINWRITER 35!0 S RO
NEC SPINWRITER 3530 P RO

t 295 00
t 295 00
t 440 00
149 5 00
t 770 00
1870 00
549 00
695 .00
289 00
SCALL
$CALL
$CALL
90 .00
779 .00
945 00
I 195 00
2095 00
2095 00

NEC SPINWRITER 7710 S RO
NEC SPINWRITER 7730 P RO
NEC SPINWRITER 7700 DSELLUM
NEC SPINWR ITER 3500 SELLUM
OKIOATA MICRO LINE 80
DKIDATA MICRO LINE 82A
OKI DATA MICROLINE 83A
OKI DATA MICROLINE 84
OUME 9/45
MALIBU 200 DUAL MOOE

2045 ~o
2545 .00
2795 00
2295 .00
389 00
549 00
799 00
I 199 00
2149 00
2695 00

CORVUS
FOR S-100, APPLE OR TRS-80
MOD I, Ill
Conlroller . Case / PS
5 MEGABYTES
10 MEGABYTES
20 MEG.ABYI ES
MIRROR BACK· UP

Operalmg System . A & T
3245 00
4645 00
5545 .00
725 00

APPLE HARDWARE
VERSA WRITER DIGIT IZER
ABT APPLE KEYPAD
MICROSOFT Z·80 SOFT CARO .
MICROSOFT RAMCARD
VIOEX 80 x 24 VIDEO CARO
VIOEX KEYBOARD ENHANCER II
VIOEX ENHANCER REV 0·6
VIOEX SOFT SWITCH
M & RSUPERTERM BO x 24 VIDEO BO
SSM AID BOARD (INTERFA CE) A & T
SSM AID BOARD (llHERFACEI m
APPLE FAN
T/G JOYSTICK
TIG PADDLE
VERSA E·Z PORT
MICRO SCI A40 W/CONTROLLER
MICRO SCI MO WIO CONTROLLER
MICRO SCI AIO WICONTROLLER
MICRO SCI AIO W/0 CONTROLLER
THE MILL -PASCAL SPEED UP
PROMETHEUS VERSACARO
SUPERCLOCK 11
LAZAR LOWER CASE +
MIEROBUFFER 11 16K
MICROBUFFER II 32K
WIZARD 80 COL VIDEO

259 .00
119 oc
299 00
t59 00
299 .00
129 .00
99 00
29 00
.315.00
t 65 00
135.00
44 .95
54 95
34.95
21.95
479 00
.409 00
629 .00
549 00
329 00
229 00
129 .00
59 .00
259 00
299 00
279 .00

MONITORS
NEC 12". GREEN MONITOR
NEC 13"" COLOR MONITOR
SANYO 12" . MONITOR (B & W)
SANYO 12 .. MONITOR (GREEN!
SANYO 13·· COLOR MONITOR
ZENITH 1J . HI RES GREEN MON
AMOE K COLOR I
AMOEK RGB COLOR
AMOEK RGB INTERFACE

199.00
399 .00
249 .00
269.00
469 00
139 00
3B9 .00
859 00
169 .00

Circle 17 on inquiry card.

100·3 SING LE HEAD 80 TRK
100·4 DUAL HEAD 80 TRK

MOUNTAIN
HARDWARE
GPS MULTIFUNCTIO N BOARD
SUPERTA LKER S0200
ROM PLUS W/ KEYBOARD FILTER
ROM PLUS W/ 0 KEYBOARD FILTER
KEYBOARD FILTER ROM
COPYROM
MUSIC SYSTEM
ROMWR ITE R
APPLE CLOCK
A/ 0 + DI A
f•P~ ·. s10 : . CHASSIS

199
259
179
130
49
49
369
149
252
299
625

00
00
00
00
00
00
00
00
00
00

00

CALIF. COMPUTER
SYSTEMS
2200A MA INFRA ME
2065C 64K DYN AMIC RAM
2422 FLOPPY DISK CONT & CP/M'
2710 FO UR SERIAL 1/0
2718 TWO SERIAL/TWO PARALLEL 1/0
2720 FOUR PARALLEL 1/0
2810 Z·BO CPU

459
539
359
279
269
199
259

00
00
00
00
00
00
00

ASYNCHRONOUS S INTERFACE 149 00
SYNCHRONOUS S INTERFACE 159 00
CALENDAR CLOCK
99 00
CEN TRO NICS IN 1ER FACE
105 00

VISTA COMPUTER CO.
APPLE VISION 80·80 COL CARD
APP LE 8 DISK DRIVE CONTROLLER

329 .00
549 00

MODEMS
NOVATION CAT ACOUSTIC MODEM
NOVAT ION D·CAT DIRECT CONNECT
NOV ATION AUTO ·CAT AUTO ANS
NO VA TIO N APPLE ·CA T
UOS 103 LP DIRECT CONNECT
UOS 103 JLP AUTO ANS
HAYES MICROMOOEM 11 (APPLE)
HAYES 100 MODEM (S 100)
HAYES SMART MODEM IRS-2321
HAYES CHRONOGRAPH
LEX ICO N LX· 11 MODEM
RACAL VAOIC 1200 BAU0/212A

145 00
165 00
2J9 00
3'9 00
175 00
209 00
299 00
325 00
249 00
225 00
109 00
79 5 00

TERMINALS
TELEVIDEO 910
TEL EVIOEO 912C
TELEVIOEO 920C
TELEVIOEO 950C
ZENITH Z·19

639
745
830
995
799

00
00
00
00
00

TRS-80 MOD I
HARDWARE
PERCOM DATA SEPARATOR
PERCOM DOUBLER II
TANDON 80 TRACK DISK DRIVE
TANDON 40 TRACK DISK DRIVE
LNW OOUBLrn WI OOSPLUS 3 40
MOO Ill DRIVE KIT

27
159
429
289
159
649

00
00
00
00
00
00

MORROW DESIGNS
F LOP PY DI SK SYST EM S
Controller PS . Microsoll Basic .
A&T
DISCUS 20 !Srngle Drive - 500K)
DISCUS 20 (Oual Drive - I MEG)
DISCUS 2 + 2 (S ingle Drive - 1 MEG!
DISCUS 2 + 2 (Dual Drive - 2 MEG)

CP/M'
869 00
1499.00
1099 00
1999 00

HARD DISK SYST EMS
Controller. P.S.. Mu:. rcso1 1 Bas ic.
A & T.
DISCUS M10 (10 Me ga byles)
DISCUS M26 (26 Megabyles)

CP / M'l
3099 00
3749 00

ISOLATORS
ISO 1 3-SOCKE T
IS 0·2 6·SOCKE T

53 95
53 95

BARE DRIVES
TA NDO N 5114 IN C H
100 ·1 SINGLE HEAD 40 TRK
100·2 OU~L HEAD 40 I RK

Circle 17 on in q uiry ca rd .

DIG ITAL RESEARCH

848 · 1 SIN GLE SIDE
848·2 DUAL SIDE

MAC
SID
ZSIO
PL/ 1 80

459 00
549 00

MICRO PRO
WOR OSTAR '
SUPERS ORT ·
MAILMERGE'
DATASTAR'
SPELLS TAR'
CALCSTAR'

WOROSTAR
SUPERS ORT
MAI LMERGE
OA TAST AR
SPELLSTAR
CA LCSTAR

249
145
90
215
169
169

00
00
00
00
00
00

310
195
110
245
195
239

00
00
00
00
00
00

MICROSOFT

219 00
299 00

FO~TRAN'

BA SIC COMPILER'
COBOL '
Z·BO SOFTCARD
RAMCARO
TYPING TUTOR
OL\'MP IC DECATH LO N
TASC APPLESOFT COMPILER

165 00
315 00
59500
299 00
159 00
17 95
24 95
159 00

C P/M'
BASIC BG
BASIC COMP ILER
FORTRAN 80
COBOL 80
MA CRO 80
mu MAT H/ mu SIMP
mu LISP/mu STAR

299
319
369
595
189
219
175

00
00
00
00
00
00
00

APPLE SOFTWARE
MAGIC WINDOW
MA GIC SPE LL
9~ S

C '.' A . EFI

APPLE PIE
DB MASTER
PFS PERSONAL FILING SYSTEM
PFS REPORT
Z· TERM'
Z·TERM PRO'
ASCII EXPRESS
HAYDEN APPLESOFT COMPI LER
EASY WRITER-PRO
EASY MAILtR-PRO
EXPED ITER 11 AP-PLES()FfCO MPILER
A·STA T COMP STAT ISTICS PKG
SUPER TEXT 11
FINANCIAL PARTNER
LISA 2 5
SUPERSCRIBE II

79 .00
59 00
l~- OC
99 00
179 00
79 .00
79 .00
89 95
129 95
63 95
149 00
199 00
79 OG
73 95
129 .00
129 00
199.00
59 .95
99 95

CONTINENTA L SO FTW AR E
Gil
AIR
A/P
PA YROLL
PROPERT Y MGM T
THE HOME ACCOUN TANT

199.00
199.00
199 .00
199 .00
. 399 .00
59 .95

PERSONAL SOFTWA RE
DESKTOP PLAN 11
VISIPLOT
VISI TREN 0/ VISI PLO T
VISIO EX
VISITERM
VISICALC
VISIFIL[S

199.00
179 .00
239 .00
199 00
79 00
199.00
209 .00

CP/M® SOFTWARE
THE WORD-SPELL CHECK
d BASE II
SUPER CALC
SPELLGUARO
P & T CP/M' MOD 11 TRS·BO
COMMX TERMINAL PROG
C BASIC 2
PASCAL Z
PASCAL MT+
PASCAL/M
SYSTEMS PLUS Gil . AIR . A/P. P/R

579 00
849 00

89 .00
69 00
97 00
439 00

SUPERSOFT

A PPLE CP/ M '

A PPLE

A PP L E BOAR DS

CONDOR I
CONDOR If

T A ND ON TH I NLI NE 8 IN C H

CP/M '

S-100 BOARDS

7710A
7712A
7424A
7728A

299 00
429 00

nAG t, QS1 1C I
OlAGt<OSl lC
'C' COMPILER
UTIL IT IES I
UTILITIES II
RATFOR
FORTRA N

139
165
99
119
199
24
89
165
159

00
00
00
00
00
95
95
00
00

APPLE GAMES
PERSONAL SO FTWAR E
CHECKER KING
GAMMON GAMBLER
BRIDGE PARTNER
MONTY PLAYS MONOPOLY
ZORK I
ZORK 11
MONT Y PLAYS SCRABBLE

21 95
21 95
21.95
29 95
32.95
32 .95
34 .95

BRODERBUND
GALAXY WARS
ALIEN RAIN (AKA GALAXIANI
ALIEN TYPHOON
!<PPL[ PAI; C
MIDNIGHT MAGIC
SPACE QUA RKS

20 95
20 95
20 .95

24 %
29 95
24 .95

AU TOMATED SIMULA TI ONS
INVASION OR ION
STAR WAR RIO R
l LIES. MORNING QUARTERBACK
CRUSH . CRUMBLE ANO CH OMP
THE DRAGON'S EYE

SPACE EGGS
GORGON
SNEAKER!l
EPOCK
BEER RUN
HA GRO~
PULSAR 11
EPOCK

24 95
32 .95

24 95
29 95
24 95
29 .95
24 95
29 95

EDU-WARE
34 95
34 95
34 95
24 95
24 95
17 95
17 95
17 95
18 95
24 95

TRS-80 SOFTWARE
NEW OOS/80 2 0 MOO I. 11
LAZY WR ITER MO OI. II
PROSOFT NEWSCRI PT MOO I. Iii
SPECIAL DELIVERY MOO I. Ill
X·TRA SPECIAL DELIVERY MOD I 111
I RACKCESS MOO I
OMNITERM SMART TERM MOQ I. 111
MICROSOFT BASIC CO MP FOR MO OI
LOOS 5 I MOO I. 11

24 95
31.95
24 .95
16.45
69 95
32 95
20 95
25 .95

SIR IU S SO FTWAR E
69 00
89 00
179 00
59 00
59.00
89 00
239 00

TRS-80 GAMES
TEMPLE OF APSHAI
HE LLF IRE WARRIOR
STAR WARRIOR
RESCUE AT RIGEL
CRUSH. CRUMBLE ANO CHOMP
INV ADERS FROM SPACE
PIN BALL
STAR TREK 3 5
MISSILE ATTACK
STAR FIGHTER

SOFT PORN ADVENTURE
THRE SHO LD
JAW BREAKER
CROSSFIRE
TIME ZONE
H/ R FOOTBA LL
H/R CRIBBAGE
PEGASUS 11

PERCEPTIO N PKG
COMPU · REAO
STORY TELLER
GOMPU·MATH AR ITHM ETIC
COMPU ·MAT. H FR.\CT IONS
COMPU MA T ~ DECIMALS
COMPU · SP EL L (REO DATA DISK)
CQ f,'PU SPELL OAT ;. DISKS I·•- ea

19 .95
24 .95
18 95
39 95
34 95
34 .95
24 .95
17 95

MOR E GR EA T APPL E
GAM ES
COMPUTER QUARTERBACK
TORPEDO FIRE
THE SHA TTEREO AL LI ANCE
POOL 1 5
UL TlMA
RASTER BLASTER
f.LI GHT SIMULATOR
1Nl[RNA 110NAL BRAND PRIX
SARGON 11
SHUFFLE BOARD
FIREBIRO
SNACK ATTACK
THIEF
ROACH HOTEL
JABBER rALKY
THE WARP FACTOR
COSMO MISS ION

32 .95
49.95
49 .95
29 .95
33.95
24 95
27 .95
25 95
28 .95
29 95
24 .95
24 .95
24 95
29 95
24 .95
32 95
24 .95

SUPPLIES
A VER Y T AB ULAB LE S
l 000 J'll x l~ / 16
3.000 3'/, x 15116
5.000 3•1, x 15116

8

~g

14.95
19 .95

FAN FOLD PAPER
(Prices P.0. B. S.P.)
9 'h x 11 181b WHITE 3.000 cl
14 718 x 11 1Bib WHITE 3.000 cl

29 00
39 .00

20 .95
32 95
25 95
24 .95
20 .9 5

MUSE SO FTWA RE
ROBOT WARS
TH REE MILE I SLA~()
ABM
GLOBAL WAR
CASTLE WOLFENSTEIN

32 .95
32 95
20 95
20 95
24 .95

ON-LIN E SYS TE MS
WIZA.RO ANO PRINCES
MISSILE DEFENSE
SABOTAGE

29 .95
25 .95
20 .95

To use our 24-hour modem order line, call: (213) 883-8976.

75 00
599 .00
229 00
239 00
175 .0 0
82 50
115 .00
349 00
439 00
205.00

We guarantee everything for 30 days . If anything is wrong. return the item
and we'll make it right. And , of course . we'll pay the shipping charges.
We accept Visa and Master Card on all orders: COD up to $300 .00 .
Add $2.00 for standard UPS shipping and handling on orders under 50 lb s.
delivered in continental U.S. Call for shipp ing charges over 50 lb s. Foreign.
FPO and APO orders. add 15% for shipping . Californians add 6% sales tax .
Prices quoted are for stock on hand and subject to change without notice.

1799 00

31245 LA BA.YA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362

CP/M is a re g. trademark of Digital Research

'Requires Z·BO Sollcard
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Use Infrared Communication
for Remote Control
The Texas Instruments SN76832AN Infrared Remote-Control
Receiver simplifies the tough job of receiving
modulated infrared light.
Steve Garcia
POB 582

Glastonbury, CT 06033

Two dozen images of Howard
Cosell danced before my eyes. Sud
denly there were two dozen images of
acid indigestion, and then, just as
suddenly, Howard Cosell was back.
Undaunted, I stood my ground,
which happened to be in the televi
sion department of a large store a few
miles from home. I was wielding a
small box covered with push-button
switches, trying out a display of

About the Author

remote-controlled TV sets.
There has been a silent revolution
going on in the TV remote-control
business. Silent indeed. No longer do

Detecting an
information-bearing
infrared beam in an
infrared-saturated
environment is a
signal-to-noise
horror show.

Fifteen years ago, Steve Ciarcia (pro nounced
"see-AR-see-uh") gave up a promising career as
a security guard for the Famous Wri ters'
the control boxes emit ultrasonic im
Schoo l to become an electrical engineer and
pulses that drive all the dogs in the
computer consu ltant. He has experience in
nuclear instrumen tat ion, process con t rol,
household into hysterics. Today's
digital desig n, product developme nt, and
remote-controlled TV sets receive
marketing. In addition to writing for BYTE
viewers' instructions on beams of in
magazine, he has publisl1ed several books, in
frared
light.
cluding Build Your Own ZBO Computer (BYT E
The silent revolution has also made
Books, 1981).
When he's no t working in his Circuit Cellar,
controlling the sets easier. Ultrasonic
he enjoys cooking suc/1 foods as Eggplant
remote-control units, because of their
Siciliana and Shrimp Proven~ a l e and dr iving
complexity and cost, usually have
his OeT amaso Pantera sports car.

had only two or three control chan
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nels, making channel chc.nging a
tedious, repetitive task and limiting
the set functions that could be
remotely commanded.
Infrared-light units are not only
practical; they have become much
more sophisticated, often making
available thirty or more control chan
nels for less than the cost of a pair of
ultrasonic transducers.
To supply the demand for support
circuitry to build remote-control
systems, several semiconductor man
ufacturers (such as General Instru
ment, Hitachi, Signetics, and Texas
Instruments) are producing integrated
circuits that encode and decode the
command information used in these
TV remote controls. Most encoder
chips are designed to accept a key
board input and directly modulate an
infrared light source. At the receiving
end, the encoded data stream is
decoded by a decoder chip and a few
discrete components.
I decided to buy a pair of infrared
encoder / decoder chips and build a

wavelengths longer than we can see
form infrared (IR) light. Any warm
:::>
0
object radiates some amount of in
~ 1.o r--::-:::-::-::-":f:-:'.:-::-"'.:"'.:'"-t-,~-t-------1---~.....,~.,.,"~--f.;;;;;;;:~--t-----i
frared
radiation.
RESPONSE O F 
~
HUMAN EYE
(Some may quibble with my use of
15 0.8 r - - - - r - - --t-1'--1.-t-- --'71- ---.,.!'--- - -++-t-\---t--- - - t -- --I
the term "light" to discuss radiation
a.
w
that cannot be seen. I feel that any
a: 0 .6 1----i------~_,,__--l_'---~--...!l---t-~...+------l-----ll
radiation that can be manipulated op
<I:
a:
f- 0 . 4 1---+---++--..,,..-+'l--~'--1---~--H-----<l---H.-----1---~
tically
[by lenses and the like] should
u
w
be called light, and that's how I am
a.
"' o.2 r - - - - r - -.....- r - - -_,,,.__,.--- - - 1 - - - t - --+-+---+--t--- ...-- 1 - - --11
using the term ~n this article.)
w
::::
The spectral graph of figure 1
f
<I:
0.4
0 .5
0.6
0.7
0.8
0.9
1.0
I.I
1.2
shows
that the visible band has wave
w
a:
X- WAVELENGTH -p.m
lengths between about 400 and 700
-ULTRAVIOLET BLUE
RED
INFRAREDnm (nanometers) . Within the range of
400 to 700 nm, the different frequen
Figure 1: Relative spectral characteristics of infrared light-emitting diodes and photo
cies are perceived as different colors.
diodes.
For example, a light beam of 550-nm
wavelength is perceived as green.
quick and dirty remote-control unit. useful? Why use infrared rather than What we perceive as white light con
It was going to be so easy.
visible light? What is the best choice tains all the visible frequencies.
Transmitting information on a
Not so fast! There was a missing of optoelectronic components for
beam of light is done much the same
link: detecting the beam of infrared each application?
way as on a radio wave. The light
light so it could be decoded.
must be amplitude-modulated at
Why Use Light?
Light is used in communication for some carrier frequency, say 40 kHz.
To Find a Missing Link
Was I going to let a little thing like two major reasons: the medium's This allows the receiver to differen
a beam of light stop me? Of course immunity to certain forms of tiate between the light coming from
not. I started investigating how to interference and the relative ease of the transmitter and unmodulated am
providing security for the communi bient light. The data to be transmitted
sense a beam of infrared light.
Once again I found myself working cations link. Electrically noisy motors can be modulated onto the carrier in a
on a topic about which I could find and other equipment generate electro number of ways, including amplitude
very little published information of magnetic interference (EMI) that can and frequency modulation, pulse
use in practical experimentation. I play havoc with radio-wave trans
width modulation (PWM), and pulse
suspect there have been few magazine missions, and ambient noise can code modulation (PCM).
Form y application of a simple op
articles dealing with infrared-light disrupt ultrasonic communication.
These problems do not bother light tical remote-control system, the less
communication because of the diffi
beams, and a protected line-of-sight complicated PCM technique seemed
culty in detecting an information
bearing beam of infrared light in an beam path or waveguide provides fair best. This merely consists of turning
the 40-kHz-modulated light on and
infrared-saturated environment. It's a security against unauthorized inter
off. At the receiving end, the presence
ception.
signal-to-noise horror show! The sen
Light can also be used in providing of light is interpreted as a logic 1 and
sitivities and dynamic ranges required
are beyond simple amplifier-design physical security for premises; a the absence of light as a logic 0.
Why use so high a carrier frequen
techniques. My goal of building an prowler might step over a tripwire,
cy? We have to use a frequency high
inexpensive remote-control scheme but he wouldn't know to avoid an in
using TV-set encoder/decoder chips visible shaft of infrared light aimed at enough that the communication is not
susceptible to interference. The
therefore had to wait until I first a detector in an alarm system.
operating environment of our in
designed a reliable infrared com
frared system may contain such
munication receiver.
What Is Infrared Light?
The segment of the electromagnetic sources of interference as fluorescent
This article contains both a discus
sion of optical communication and a spectrum that we perceive optically lights, which flash at 120 Hz, or
as visible light is narrow. On both television sets, whose screens emit
construction project of a useful in
frared-light transmitter/receiver in~ sides of this band of visible light are light with interference patterns at
regions of radiation that we can't see over 15 kHz. For open-air optical
terface for use with a personal com
puter. Along the way I attempt to but which otherwise exhibit similar communication, frequencies at or
optical properties. Radiation of above 40 kHz are preferred.
answer some basic questions includ
Any electrically excited light source
wavelengths shorter than we can see
ing the following: In what kind of ap
plications can light transmission be is called ultraviolet (UV) light, while can be amplitude modulated, but not
f

~ 1.2 .----.------....-____..-____~-____~
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p/ n JUNCTION

Figure 2: Cross section of the structure of a standard visible red light-emitting diode .

Blue LEDs at last
Longtime readers of BYTE may
recall Steve's article from several years
ago on a self-refreshing LED graphics
display (see reference 2). In it, he
described how single-color graphic im
ages can be farmed on display panels
containing arrays of many red light
emitting diodes and suggested that
multicolor images could be displayed
on a panel that contained arrays of
triads of different-color LEDs. But his
suggestion was ahead of technology.
At that time, no practical method was
known for making an LED that could
emit blue light.
Now the blue-light barrier has been
broken, and in a way eminently suit
able to flat-panel graphics displays. In
October 1981, the Sanyo Electric Com
pany of Japan unveiled an LED lamp
component that contains two separate
LED chips, one of which emits blue
light at a wavelength of 480 nano
meters (see reference 3). The blue
emitting chip is formed from two
liquid-phase-epitaxial layers of silicon
carbide grown on a silicon-carbide
wafer. The other chip, made of gallium
phosphide with four epitaxial layers,
can emit both red light at 700 nano
meters and green light at 565 nano
meters. A single component that can
produce all three additive primary col
ors makes possible a full-color, flat
panel LED graphics display.
The voltage potential dropped by
the blue LED chip is about 3 .5 V, pro
ducing 2 med (millicandelas) of light,
while the two-color chip drops 2 V for
3 med of green light and 1. 9 V for 3
med of red light. Thus we see that real
components reflect the theoretical
predictions of greater efficiency at
longer wavelengths. .. . RSS
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all of them at 40 kHz. Modulating a
100-watt incandescent light bulb at
such a high frequency is out of the
question: the thermal time constant
of the filament is much too long. The
only light sources capable of switch
ing at such a frequency are elec
troluminescent devices, of which the
light-emitting diode (LED) is the least
expensive and most familiar.
In a light-emitting diode, shown in
figure 2 on page 42, light is generated
when a forward-bias current is ap
plied. This causes electrons to be in
jected into the n-type (negative
doped, electron-rich) semiconductor
material and holes (shortages of elec
trons) to be injected into the p-type
(positive-doped, electron-poor)
material.
When the injected electrons and
holes recombine with the majority
carriers at the p/n junction, energy is
released in the form of photons. The
pattern of radiation emission can be
controlled somewhat by reflective
surfaces within the mounting struc
ture and by plastic lenses . Generally,
a spherical dome lens with a narrow
beam width is best for communica
tion.
The color of the light emitted de
pends· upon what semiconductor
materials are used in the pin junction
and how they are doped (seeded with
selected impurities): the amounts of
energy released in the electron/hole
recombinations of different materials
vary, and the wavelength (and there
fore the color) of light varies in a
direct relation to the amount of
energy contained in its photons.
Most of the semiconductor
materials used in LEDs are com

pounds of gallium: gallium arsenide
phosphide (GaAsP, which emits red,
orange, or yellow light), gallium
phosphide (GaP, green emitting),
gallium aluminum arsenide (GaAlAs,
red emitting), and gallium arsenide
(GaAs, which emits infrared photons
at about 900 to 1000 nm). The effi
ciency of an LED depends upon
wavelength. The longer the wave
length, the higher the efficiency (see
the text box "Blue LEDs at Last").
Operating at longer wavelengths,
infrared LEDs are more efficient than
visible-light red or green LEDs; IR
LEDs are therefore preferred for line
of-sight beam breaking or communi
cation. For a given power input, an
IR LED produces a brighter light than
a green LED. Many IR LEDs have
radiant-power outputs of more than
10 mW (milliwatts)-for instance, the
TIL39 component I have been experi
menting with has an 11-mW output at
940 nm.
Efficiency is important, because an
LED is almost a point source of light.
The illumination it casts on a surface
is proportional to its brightness and
inversely proportional to the square
of the distance to the surface . If we
want our open-air communication
link to operate over distances as great
as 10 meters, our LED light source
must be very bright to produce an ac
ceptable signal-to-noise (SIN) ratio
using an ordinary-sized receiving
photosensor measuring perhaps 0.1
cm 2 (square centimeter).
Other incentives for using IR light
are reduced sensitivity to ambient
visible light, greater ability to pierce
through fog or smoke, and better re
flection off most surfaces for a greater
chance that the receiver will be able
to see the light source.

Choosing the Light Detector
Choosing the proper light detector
is as important as selecting the light
emitter. Selectivity, response, and in
herent noise are important considera
tions.
There are many materials which
function as photoconductors. The
simplest are bulk materials such as
cadmium selenide (CdSe), lead sulfide
(PbS), and cadmium sulfide (CdS).

Generally these materials exhibit
poor temperature stability and are
sensitive over a very broad range of
wavelengths.
The familiar semiconductors ger
manium (Ge) and silicon (Si), on the
other hand, are sensitive chiefly to
the near-infrared (wavelengths close
to the visible range) light radiated by
IR LEDs.
Two types of devices that use
silicon and germanium are photo
diodes and phototransistors. Photo
transistors are constructed in much
the same manner as commonplace
planar-diffused transistors . The base
area is usually made large to provide
an area into which incident light can
penetrate and generate electron/hole
pairs. Phototransistors are subject to
the variation in performance typical
of all transistors.
Many of the bad traits of photo
transistors are eliminated in PIN
photodiodes. The term PIN is an
acronym meaning that the compo
nents are made from three layers of
different types of semiconductor
material: p-type, "intrinsic," and
n-type. A PIN photodiode is one in
which two heavily doped p and n
regions are separated by a lightly
doped region (which exhibits mostly
properties intrinsic to the substance).
Its large depletion region (interface
region between the p-type and intrin
sic layers) provides the PIN photo
diode with much faster speed, lower
noise, and greater efficiency at longer
wavelengths.
Photo 1 shows a TIL413 infrared
sensitive PIN photodiode (right) and
a TIL39 infrared light-emitting diode
(left).

Ready-Made IR Detector
Designing a reliable infrared-light
detector/receiver is no simple task; it
has been the major obstacle in design
ing any infrared communication sys
tem. The engineer must coax his
receiv~r into extracting the trans
mitted data from a dismaying amount
of background noise, and he must
take care that his design will with
stand the impairments to theoretical
performance caused by deviations
from ideal component values and
manufacturing techniques. But there

Photo 1: The TIL413 infrared-sensitive PIN photodiode (right) and the TIL39 in
frared light-emitting diode (left) .

Photo 2: Prototype of the infrared-light remote-control or communication re
ceiver of figure 4.

is nothing conceptually complicated
in the receiver, just a photodiode and
a series of amplifiers and filters.
I haven't presented an infrared
communication system before now
because I couldn't design one that I
felt readers could successfully
duplicate. But recently I discovered
that an integrated circuit has been de

veloped to do all the hard work.
Texas Instruments recognized the
need and designed a chip which
eliminates all the frustrations in
building the IR receiver.
The new component is the
SN76832AN Infrared Remote-Con
trol Receiver. This chip replaces a
combination of several integrated cirApril 1982 © BYTE Publications Inc
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Figure 3: Block diagram of the internal structure of the Texas Instruments SN76832AN

Infrared Remote-Control Receiver.

cuits and discrete components. It con
nects directly to a PIN photodiode
and is designed to receive and detect
digitally encoded information modu
lated on a carrier (typically 40 kHz).
It has an open-collector gated output
suitable for direct operation with a
microprocessor. For the benefit of
readers of BYTE, the Micromint will
be distributing a kit that includes the
SN76832AN (see page 49).
A block diagram of the SN76832AN
receiver chip is shown in figure 3 . In
side the receiver chip, the signal from
44
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the photodiode is connected to an
amplifier with an input impedance of
220 kilohms and a typical gain of 1.6
million volts/amp at 40 kHz. The
output of this first amplifier stage is
fed to a differential amplifier coupled
to the demodulator section.
The receiver chip demodulates the
signal by comparing its amplitude
and phase with that of reference
signals produced by a voltage-con
trolled oscillator (VCO) and a fre
quency divider. The bandwidth and
capture frequency are controlled by

GND

OUTPUT
FILTER
CAPACITOR

external passive components. The de
modulated output signal is filtered
and gated by the output-enable con
trol signal. (A high level on the
output-enable line causes the demod
ulated signal to appear on the output
line. If the demodulated signal is to be
constantly present, the output-enable
line should be tied high.)
Figure 4 on page 45 is a schematic
diagram of the completed circuit for a
very sensitive IR receiver which oper
ates at a carrier frequency of 40 kHz.
A prototype is shown in photo 2.
In the receiver circuit of figure 4,
potentiometer Rl sets the frequency
of the VCO, which is twice that of the
capture frequency (the center fre
quency of the incoming modulated
carrier signal). With the external
oscillator-control components shown,
this circuit can detect carrier frequen
cies from 20 kHz to 70 kHz. The rest
of the components, however, are op
timized for 40-kHz operation. The
photodiode I suggest is a type TIL413,
because it has a spherical lens that
allows it to "see" over a wider angle,
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Figure 4: Schematic diagram of a remote-control or communication circuit based on the SN76832AN. This circuit is set up for use at
40 kHz, although the voltage-controlled oscillator can be adjusted from 20 kHz to 70 kHz . Any voltage from +B V to + 18 V may
power the circuit.

thus enhancing the effective sensitivi
ty. In a pinch other photodiodes such
as the TILlOO may be used.
The data output is permanently en
abled in my design unless the
external-output-enable line is brought
to ground potential by external
·means. The output signal is buffered

and level-shifted through transistors
Ql and Q2 to provide a TTL- (tran
sistor-transistor logic) compatible
output. The circuit runs at any volt
age between +8 V (volts) and +18
V. I run it at +12 V.
When the circuit "sees" a 40-kHz
modulated infrared light beam, the

Photo 3: Prototype of the infrared transmitter assembly,
internal view.

output goes to a normally high state,
and the indicator light (LEDl) comes
on. The output then changes state in
accordance with the demodulated
data, exactly duplicating the sequence
of the logic levels of the input signal
that was fed into the infrared
transmitter.

Photo 4: The assembled infrared remote-control/com
munication system. On the left is the infrared receiver; the
transmitter is to the right. The TIL413 photodiode is the
small projection to the right of center of the receiver's
front panel; the smali projection on the left is a visible red
LED that lights when the infrared carrier is detected.
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After building and testing the
receiver section, I argued with myself
about an appropriate transmitter.
The "hardware" side of me wanted to
follow up on the inspiration that got
me started on the project by using one
of those complex encoder/decoder
chip sets previously mentioned. The
encoder chip would be built into the
transmitter, and the decoder would
be connected to the infrared-receiver
circuit, providing parallel decoded
outputs.
The "software" side of me (I do
have one!) argued that anything these
chips could do in encoding and de
coding could be done by any fairly
competent programmer in a few lines
of code. The real challenge of the pro
ject was creating the infrared-light

communication link, not encoding
and decoding the signal.
In the end, I decided that my inspir
ing vision was not worth the trouble,
and I designed a relatively simple
transmitter essentially consisting of a
gated 40-kHz oscillator driving a pair
of high-power infrared LEDs. As you
can see in the schematic diagram of
figure 5, jumper connections on the
oscillator can be changed to allow
modulation from an external signal
source or to allow the communication
link to be tested by your pushing one
of the four pushbutton switches con
nected to the CD4011 NANO-gate
component (ICl). The prototype
transmitter circuitry is shown in
phot0 .":\ on page 45. The assembled
transmitter and receiver are shown in
photo 4 on the same page.

In the transmitter circuit, ICl is
configured as a low-frequency
oscillator. The four switches control
the frequency of the oscillator. With
the "1" button pressed, an 8-Hz,
SO-percent-duty-cycle waveform is
directed to the IR LEDs. Pressing "2"
produces a 16-Hz waveform, pressing
"4" produces a 32-Hz waveform, and
pressing "8" produces a 64-Hz wave
form (the exact frequencies may vary
somewhat). By pressing two or more
of the buttons together, a total of 16
distinct frequencies can be created.

CUSTOM BSR

IC PIN 7

CUSTOM BSR

IC PIN 15

System Testing and Use
Photo 5: The familiar BSR X-10 hand
To test the transmitter and
held control unit. This was built to
receiver, aim the transmitter's IR ·
work using ultra.sonic pulses, but it can
LEDs in the general direction of the
be modified to use infrared light. The
receiver unit and press the buttons.
added infrared LED can be seen on top
The output signal from the receiver
of the housing.
should be the frequency correspond
ing to t0e switch operated on the
transmitter.
The single-bit output of the 40-kHz oscillator in figure 6 on page
receiver can be connected to any con 46 will work nicely.
venient input line on your computer
(such as a game-paddle input), and a TV-Set Controllers, Too
simple program can be written to
After building the IR receiver and
count and determine the frequency of transmitter circuits described, I
the input signal. While much higher dis.covered that signals from any of
frequencies can be transmitted by this the commercial TV-set remote-con- ·
system, I chose these low, pulsed fre trol transmitters could be received
quencies so that even a BASIC pro just as easily as those from the
transmitting device I had designed.
gram could count the frequency.
Nevertheless, if the frequencies are Most set controls operate with car
still too fast, simply substitute a riers in the 38-kHz to 41-kHz range.
higher capacitance for Cl in the Of course, the data output that you
·transmitter circuit of figure 5 on page get is a coded bit stream, generally 5
to 12 bits repeating every half second,
46.
The external modulation input of but this should be no obstacle.
While I haven't analyzed the coded
the transmitter is quite suitable for
use in a wireless data link. Attach a TV-set-control data, they should be
serial output from your computer to susceptible to differentiation by the
the external data-input line, and con same methods that worked for my
nect the output of the receiver to simple frequency input. Perhaps
another computer or to a remotely you'd have to use a machine-language
program to catch the fast data (about
located printer.
In fulfillment of my original plan, I 25 milliseconds per word), but the
decided to configure the transmitter results would be a professional
in my infrared remote-control system quality, very versatile remote inter
face to your computer.
as a hand-held actuator.
If you simply want an infrared
beam source for use as an intrusion BSR Goes Infrared
The remote-control transmitters
detector in a security system, you
don't have to build the entire data for television sets are not the only
transmission circuit; the simple means to an elegant remote-control

BLACK
BATTERY
LEAD

Figure 7: Modification of the hand-held
ultrasonic transmitter of the BSR X-10
Home Control System that converts it to
infrared-light operation.

system for your computer.
Perhaps you have on hand the
hand-held transmitter from the BSR
X-10 Home Control System. (Some of
you may remember when I wrote
about the BSR X-10; see reference 1.)
This unit was made to work using
ultrasonic sound, but it can be easily
adapted for IR transmission to work
with the receiver circuit in this article.
Photo 5 shows the adapted BSR X-10
transmitter.
The modification is outlined in
figure 7 and shown in photo 6 on
page 48. Note that the ground con
nection should be the black lead
directly connecting to the battery.
The other two circuit connections are
to pins 7 and 14 on the integrated cir
cuit as illustrated. The BSR transmit
ter already operates using a carrier
frequency of 40 kHz. The modifica
tion is simply to add an emitter
follower IR LED driver to the output
section. The existing ultrasonic
transducer can be cut out or used con
currently with the optical transmitter.
The message transmitted by the
X-10 hand-held unit is approximately
100 milliseconds (ms) long and is
composed of 13 eight-millisecond seg
ments, each of which consists of a
burst of 40-kHz signal. The reception
AprU 1982 ©BYTE Publications Inc
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Photo 6: Interior view of the modified BSR X -10 hand-held transmitter, modified according to figure 7.

of the 40-kHz carrier will be marked
by a high logic level coming out of the
infrared receiver board for the dura
tion of the 40-kHz signal. The coded
data is sent as a series of 1.2-ms and
4-ms hursts, representing logic 0 and
1 respectively. The complete 13-bit
message consists of a start bit (logic
1), 5 data bits corresponding to the
key being pressed, 5 bits representing
the logical inversion of the first 5 data
bits, and 2 stop bits (logic 1). The
binary codes and the transmission se
quence are shown graphically in
figure 8 on page 49.
I'm sorry I was halfway through
writing this article before I thought to
use the BSR X-10 controller. After the
idea struck home, I took a pizza
break. Then I came back to the Cir
cuit Cellar, added the modification of
figure 7, and verified correct data
48
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reception using an oscilloscope. I
haven't actually written the code to
interpret the BSR controller's signals
yet. But considering the well-docu
mented transmission protocol used in

The longer the wave
length of its light, the
higher the efficiency of
an LED.
the BSR, it may be easier to use this
unit rather than figure out the
unknown coding of a TV remote
control unit.

In Conclusion
Building a reliable infrared receiver
has been a goal of mine for a long

time. Many of my first designs did
eventually work, but they couldn't be
easily duplicated. Since I believe that
many other experimenters are equally
interested in IR communication and
have experienced similar frustrations,
I have arranged with Micromint to
make available a complete kit of the
infrared-communication circuits
shown in figures 4 and 5. Included
with these kits is a complete d~ta
sheet on the SN76832AN should you
care to configure it for another fre
quency range.
If you try infrared communication
and are successful, you might develop
applications for it that have previous
ly been ignored. Certainly experi
menters like myself have been look
ing for better types of man/machine
interaction than presently exist. Until
computer speech recognition becomes
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Figure 8: Timing diagram and binary command-code table used by the BSR
X-10 Horne Control System.

practical, we shall have to be satisfied
with pushing buttons to communicate
with computers. But perhaps the in
frared transmitter and receiver in this
article can make the connection a lit
tle more convenient.
Next Month:
It's been a long time since I wrote
about time, time as measured by a
computer's real-time clock. Next
month, we'll look at plans for
connecting a versatile clock to a per
sonal computer.•
Editor's Note: Steve often refers to previous
Circuit Cellar articles as reference material for
each month's current article. Most of these past
articles are available in reprint books· from
BYTE Books, 70 Main St., Peterborough, NH
03458. Ciarcia's Circuit Cellar, Volume I
covers articles that appeared in BYTE from
September 1977 through November 1978. Ciar
cia's Circuit Cellar, Volume II contains articles
from December 1978 through June 1980. Ciar
cia's Circuit Cellar, Volume III contains the ar
ticles that were published from July 1980
through December 1981.
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Parts Source
The following is available from:
The Micromint Inc.
917 Midway
Woodmere, NY 11598
telephone (516) 374-6793
(for technical data)
(800) 645-3479
(orders only)
Infrared Transmitter/Receiver
Kit .... . .. . . . . . .. . . .. . . . . . . $42
Includes two printed-circuit
boards (one for the transmitter and
one for the receiver) and all com
ponents shown in figures 4 and
5. Does not include the cases and
power supplies shown in the pro
totype photos. Assembly manual
and specification sheets provided.
Please include $2 for delivery
within the l:[nite.d Sto.tes or· $6 for
foreign delivery. Residents of New
York state please add 9'% sales tax.
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How to Use
Color Displays Effectively
A look at the elements of color vision and
their implications for programmers
Color is becoming an affordable option for personal
computers, but like any new tool, it has special
limitations and requirements.
John Durrett and Judi Trezona
Center for Automated Systems in
Education (CASE)
Southwest Texas State University
San Marcos, Texas 78666

Walk into a computer store these
days and you'll be blitzed by color:
games with vividly colored objects
moving amid colored textual instruc
tions; graphs representing many rela
tionships at qnce, using a different
color for each; and screens full of
color-highlighted text. If you're a
veteran of the black-and-white days
of personal computing, you'll prob
ably feel like celebrating.
After spending some time with one
of those colorful systems, however,
your eyes may give you quite a dif
ferent message. Where did those
shadows on the screen come from?

About the Authors
John Durrett is a psychologist and the director
of CASE. a research center for human factors
in automation. Judi Trezona is a . freelance
writer based in New Braunfels, Texas.
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Why is the red fading in and out? Is
that a purple enemy ship or a blue
friendly ship?
Your eyes will be telling you that
something is wrong with the color; it
actually seems to interfere with the
pre~entation of information. Misuse

Color vision is a
complex process of
three interacting
variables: hue,
brightness and
saturation.
of color is all too commoT\ in software
designed to take advantage of this
new small-computer capability. Like
all new tools, color has its own
special limitations and requirements,
many of which are based on human
physiology and psychology.

Physiology of Color Vision
The eye receives light in an area
known as the retina. An extension of
the brain, the retina is the most com
plex component of the eye. The light
sensitive cells within the retina are
called rods and cones. Rods respond
to low levels of illumination, produc
ing visual sensations of shades of gray
but no color. They respond most to
blue light and require about 30
minutes to totally adapt to changes in
illumination brightness.
Cones respond to high illumina
tion, producing visual sensations of
color and detail. They require about 7
minutes to totally adapt to changes in
illumination. Each cone is sensitive to
red, green, or blue light; blue recep
tors are significantly less sensitive
than are green and red.
Near the retina's center is a slight
depression called the fovea. Here,
light has unobstructed access to the

•Limit blue to large nonfoveal areas
(i.e., nonfocal); blue characters are
more difficult to read than· other
characters.

Psychophysical Factors
Psychophysical factors also affect
how we perceive color. Color vision
is a complex process of three interact
ing variables: hue, brightness and
saturation. Hue is what we normally
think of as color (e.g., red and green
are different hues). Brightness is
related to the intensity of light reach
ing the retina. Generally, higher
intensity light sources appear brightly

Photo 1: Green and yellow against a dark background can cause confusion by produc
ing the sensation of shadows and afterimages with color reversal. For a demonstration,
stare at the center of the flag for 30 seconds, then look at a blank white surface.

cones, which cover this area and are
responsible for sharply detailed vi
sion. The number of cones gradually
decreases from maximum concentra
tion at the fovea toward the edge of
the retina, where the concentration of
rods is greatest. Because a high con
centration of cones produces detailed
visual experiences, the sharpness of
an image decreases as the distance
from the fovea increases.
Besides determining sharpness, the
retinal area receiving light affects
color perception as well. In the fovea,
the eye is sensitive to all colors. Mov
ing away from the fovea toward the
edge of the retina, red and green
become difficult to perceive. Even
farther from the center, yellow and
blue become difficult to perceive. At
the extreme periphery of the retina,
only black, white, and shades of gray
are perceived.

Current Theory
The current theory of color percep
tion is based on an opponent-process
mechanism. Three opponent recep
tions-blue/yellow, green/red, and
white/black-produce color sensa
tion by increasing and decreasing
neural firing rates. The theory em
phasizes adaption, contrast, color ap
pearances, and afterimages to explain
color vision. For example, since it's
impossible to see a mixture of red and

green in the same patch of light, these
sensations are explained as results of
opposite and incompatible activity in
the same system.
The opponent-process theory has
several implications for programmers
setting up color displays. If the goal is
to convey text or graphic informa
tion, opponent-color combinations
should always be avoided. Yellow on
a blue field and red on a green field
produce the sensation of "shadows"
on the display and afterimages with
color reversal. This phenomenon is il
lustrated in photo 1. Certain other
color combinations are undesirable
because the colors tend to "vibrate"
(imagine red on blue as an example) .
These characteristics and limita
tions of the visual system lead to the
following recommendations about
color display organization:
•Since red and green areas of the col
or spectrum are reduced at the edge of
the eye's visual field, don't use red
and green outside the normal line of
sight or place codes in these colors
where they're likely to be overlooked.
If they must be used at the periphery
of the visual field, first get the user's
attention by making the codes blink
before beginning continuous display .
•For best viewing on a black
background, always code alphanu
merics in red, white, or yellow.

Guidelines for Using Color
Effectively
Select compatible color combina
tions . Avoid red/ green, blue/ yellow,
green / blue, and red/ blue pairs.
Use high color contrast for char
acter ! background pairs.
Highly saturated colors are generally
limited on inexpensive color displays,
so stay within the primary hues of red,
blue and green.
For casual users, limit the number of
colors in one display to four . For ex
perienced, long-term users, up to seven
colors may be used.
Always code alphanumeric informa
tion in red, white, or yellow and con
fine light blue to large background
areas.
Since red and green are not easily
visible at the periphery of the eye's
visual fie ld, code signals to be per
ceived in this area in white.
Assign colors in ways that agree
with the usual denotations. For exam
ple, use red for "s top" or "danger" and
green for "go " or "a/I-clear."
Incorporate shape as well as color
when possible. This redundant coding
improves communication and makes
the system usable by color-blind indi
viduals.
When fast responses are needed, use
highly saturated red or blue prompts
rather than yellow.
If color coding has been used to
teach relationships, use the same color
coding when the individual is tested or
expected to apply the learned relation
ships.
As the number of colors increases,
increase the size of the color-coded ob
jects.
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Photo 2: Reduction in contrast lowers our ability to determine details, as illustrated in
the various foreground and background color combinations.

Photo 3a: Common denotations used incorrectly: green shouldn't be used to show deficit.

Photo 3b: Common denotations used correctly to portray the same information.
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colored while lower-intensity light
sources appear more dull. The retina,
however, is also sensitive to dif
ferences among various wavelengths
in the color spectrum. For instance,
yellow is perceived as the brightest
spectral color, while red and blue are
perceived as the least bright.
Saturation, which is produced by
the interaction of hue and brightness,
is diminished by adding white light.
For example, a fully saturated spec
tral red becomes pink when you add
white light. In terms of hue, it's still
red, but a red of decreased saturation.
Highly saturated colors are easiest to
read. (Unfortunately, displays
capable of producing saturated colors
are among .the most expensive.)
Contrast is another variable that
interacts with the physiological com
ponents of the human eye. While
brightness is essentially a measure of
the intensity of a light stimulus, con
trast is the relative brightness of
signal over background. The greater
the contrast, the better the readability
of a display. In other words, darker
colors (red or blue) are not as visible
as light colors (white or yellow) when
both are viewed on a dark back
ground. By using higher contrast,
you produce more readable graphics.
This phenomenon arises from charac
teristics of the human visual system.
Lower contrast reduces our ability to
determine details, as illustrated in the
various foreground/background
combinations presented in photo 2.
Research has indicated that visual
acuity depends on the size and color
of a symbol as well as the type of
background. In fact, symbol size
must be increased as the number of
colors increases.
Another factor affecting display
visibility is the environment in which
a task is performed. . ificial or
natural lighting in the work environ
ment can reduce foreground-to
background contrast. Too, sensitivity
to color increases as the eye adapts to
darkness. Improper lighting can re
sult in reduced performance, discom
fort, and fatigue in addition to
limiting the effectiveness of color
changes. Illumination surrounding a
color-display task can have a signifi
cant effect on the time required to re

specific task should employ these col
or denotations to achieve maximum
performance. Graphics using red and
green in ways contrary to accepted
meanings interferes with information
processing and can result in incorrect
conclusions. Conversely, applying
these two colors in agreement with
their usual denotations actually assists
information processing. For a clearer
idea of this, compare photos 3a and
3b. Photo 4 illustrates the confusion
that can result from improper color
coding. Guidelines for the effective use
of color in displays are summarized in
the text box.

Conclusions
Photo 4: The words are easy to read, but try naming the colors!

spond to the displayed information.
Response times range from fastest for
red and blue to slower for yellow and
yellow-orange. When programming
games and other interactive tasks,
consider the user's environment.
Remember that not all individuals
have a perfect visual system. About 6
to 10 percent of the male population
is color-blind, meaning that their eyes
have defective color receptors and are
unable to perceive certain colors.
This factor affects less than .05 per
cent of the female population. Out of
consideration for color-blind in
dividuals, programmers can code re
dundantly, i.e., use both color and
shape for coding.
For memory's sake, a limited
number of color codes should be
employed in most contexts. Users
have recognized more than 50 colors
with training, but the average user
shouldn't be expected to remember
more than 5 to 7 colors. This is the
"magic number" usually associated
with short-term memory (the
memory you use to keep a telephone
number in mind from the page to the
dial). Novel displays should have no
more than 4 colors, since this number
is well below the average limit of
short-term memory. This provides
your brain with some memory space
for other decision-making activities
while the meaning of colors is being
processed.
Color also influences attention

(where you are looking and what you
are thinking about). By carefully us
ing color to manipulate attention,
you can partition material at key
points, organize it, and code or give
meaning to it. Again, the number of
colors used is important; having too
many can interfere with the attention
gaining potential of color. You pay
attention to the first flash of red, but
by the tenth, it's routine.
Our understanding of information
can also be significantly affected by
color. Material presented in color is
generally processed faster than the
same material presented in black-and
white. Apparently, color helps the
computer operator organize work by
directing his or her attention to
what's important. No differences in
the interpretation of information
presented in either color or black
and-white are observed if adequate
study time is allowed.
Color can assist learning if used as
a redundant cue or to highlight key
concepts. However, the color coding
of the concepts and responses must be
matched for optimum performance.
Common denotations of color
should be considered when you plan
color displays. For example, most
people assume that red denotes
"stop," "danger," or "down." Usual
ly, green indicates "go," "up," or
"OK," and yellow means "caution,"
"slow," or "test."
Any application of color to a

Color motivates. It gets attention.
If applied with its limitations and re
quirements in mind, color can be a
powerful manipulator of our atten
tion, memory, and understanding.•
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Why this operating system?
Ask the leading independent
software vendors. They know
Intel's iRMX 86 well
enough to know it's
an industry standard;
that it allows them to
plug into VLSI tech
nology, and to design in
a heap of high-perform
ance features.
Ask OEM's. They'll
point out how it lets them
tap a vast reservoir of mass
market application software.
And how major software
houses have already packed it
with popular languages.
.
.
And both will tell you t~at iRMX 86's
performance and cost advantages are fl.at
Gtat impressive. Which makes it a marv
elous match for the industry's most widely
used VLSI microcomputers- the iAPX
86 and iAPX 88.

\ ' \.., .
How marvelous?
iRMX 86 has two to
five times the multitasking
talents of any other microcomputer
operating system. So users can perform
various chores simultaneously-with blazing,
realtime system response. Thanks to ultra
fast context switching, task synchronization
and memory-based message passing.
And iRMX 86 even supports multi
processing. Not only overseeing our 8087
numeric processor and 8089 VO processor,
but going even further. Often helping a
whole team of 8086, 8088 microprocessors
and 8087, 8089 processor extensions work
together. While you're reaping the rewards
of multiprocessing performance -without

having to wrestle with multiprocessing
Incidentally, all these features are
software.
available for $130/unit in OEM quantities.
Most importantly, iRMX 86 is the only
Plus all are backed by extensive docu
operating system taking
mentation, development
tools, workshops, field ·
full advantage of
The leading software vendors have added the
VLSI- already putting
support, software main
most popular languages to iRMX 86.
tenance, and a company
its advanced archi
Company
Language Available
name that's liable to tum
tectural virtues into
BASIC Interpreter
Microsoft
up anywhere.
silicon.
BASIC Compiler
Who knows, maybe
A prime example
COBOL
everywhere.
being our iAPX 80130
Microfocus
CIS COBOL
operating system
For a free copy of
Digital Research CBASIC
our
article
"Choosing a
processor. It squeezes
Intel
FORTRAN
Pascal
timing tasks, interrupt
Microcomputer Operating
PUM
processing and key
System, " contact your
Macroassembler
local distributor. Or write
functions of the iRMX
our Literature Department,
86 nucleus all onto a
3065 Bowers Avenue, Santa Clara, CA 95051,
chip. Marking the first major chapter in our
commitment to bring operating software
(408) 987-8080.
into silicon - so performance goes up as the
_l®delivers
cost goes down..
solutions
And when it's time to tie into a com
munications network, you won't have to get
Europe: Imel lnrem ational, Brussels, Belgiu m. Japa n: lntel Jap an, Tokyo.
United States and Canadian d istributors: Alliance, Almac/Stroum, Arrow
tangled up writing complicated software:
Electronics, Avnet Electronics, Component Specialties, Hamilton/Av net,
Hamilton/Electro Sales, Harvey, Industrial Compo nents, Pioneer, L.A. Varah,
built-in software drivers are already in place.
Wyle Distribution Group, Zentronics.
In fact, iRMX 86 is the only microcomputer
Circle 211 on inquiry card .
operating system to support Ethernet:" ·
the de facto standard for local area networks.

·1nt
'e'
1

"Ethernet is a trademark of Xerox Corporation.

A Human-Factors Case Study
Based on the IBM
Personal Computer
Members of a human-factors evaluation team put
the Personal Computer to the test.
Robert G. Cooper Jr.
Paul Thain Marston
John Durrett
Theron Stimmel
Center for Automated Systems
in Education (CASE)
Southwest Texas State University
San Marcos, TX 78666

How user-friendly is the new IBM
Personal Computer? How hard is it to
learn to use? Will I get eyestrain from
using it eight hours a day? Are the
manuals complete, understandable,
and easy to use? Does it operate effi
ciently for an experienced user? Are
the error messages informative?
These are some of the questions that a
human-factors specialist would pose
in evaluating any computer system.
In this article we will use the IBM Per
sonal Computer as an example in
evaluating human-factors issues in
microcomputers.
Microcomputers present a special
challenge to the human-factors
specialist because the group of
operators is diverse and the machine
is used for many different tasks.
Thus, it's impossible to specify any
single set of criteria by which to
measure the computer's human
factors performance.
We will examine here some of the
features of the IBM Personal Com
puter that involve consideration of

human factors to illustrate that the set
of criteria fluctuates. A complete
human-factors evaluation of the Per
sonal Computer would be far too ex
tensive to present here. Our discus
sion should not be interpreted as
either a complete or a representative
assessment of the Personal
Computer's overall quality from a
human-factors perspective.
We chose the IBM Personal Com
puter as an appropriate model for ii-

Expert users often un
cover new humanf actors problems.
lustrating the process of human
factors evaluation for two reasons.
First, it is a new model and marks the
entry into the microcomputer market
by the largest computer manufac
turer. Thus, it has generated substan
tial interest. Second, because it is a
new model, it will almost inevitably
exhibit some human-factors flaws
despite the best efforts of the
designers and engineers.

About the Authors
The authors are psychologists at tl1e Center
for Automated Systems· in Education (CASE)
in San Marcos, Texas.
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Evaluation Procedures
Two kinds of information go into
any human-factors evaluation:

judgments made by human-factors
specialists based on their knowledge
of previous research and their ex
perience with similar systems and
observations of users operating the
system.
The data collected often include:
•types of errors made
•frequency of different types of er
rors
•frequency of consulting instruction
manuals or seeking other kinds of aid
•user comments about strengths and
weaknesses of the system
•user suggestions about needed addi
tions or changes to the system
Most human-factors specialists prefer
to draw conclusions based on em
pirical data collected from users of
the specific system. However,
because this way of evaluating a
system is very time-consuming and
expensive, most human-factors
analyses, including those done at
CASE, are based on a combination of
the two methods.
For the evaluation of the Personal
Computer, we asked several types of
users to operate the system. Some
had experience on other systems, in
cluding substantial programming ex

:

~
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perience. Some were adults-like
many in the target market for the Per
sonal Computer-with little or no
previous experience with computers.
And some were children from age 10
to 14 with at least some experience
programming microcomputers at
home or in school.
·
An important group missing from
this set of users was individuals who
have had extensive experience on the
Personal Computer. People with ex
perience on a particular system often
have the most informative comments.
They often demonstrate that ap
parent problems can be minimized
simply by changing the operating
procedures. Because they are compe
tent enough to use the full set of
features a system offers, they often
uncover new human-factors prob
lems. However, because the Personal
Computer is so new, we couldn't find
such a group of users, and we didn't
have the Personal Computer long
enough at CASE to develop such a
group. Also, because of limited time
and resources we couldn't test using
standard scientific methodology.
Rather than following a carefully
planned procedure, we made new
procedures as we went along, re
sponding to insights from the test
group. This type of evolutionary pro
cess normally occurs before an actual
human-factors experiment is con
ducted. Then a consistent procedure
is established so that all participants
are asked to do the same set of tasks.

Hardware Characteristics
We will begin our examination of
the Personal Computer by looking at
some of the human-factors character
istics of the overall packaging. In its
simplest form it consists of three
units: the computer, the keyboard,
and the display. For many applica
tions, it is irrelevant whether these
three components are integrated or
separate. For others, separate
component packaging is a decided ad
vantage because it offers flexibility in
choosing a display or the option of
locating the main unit with the disk
drive away from potentially destruc
tive young hands (see also the discus
sion of the keyboard below).
However, for a user who must move

the system from place to place, the
benefits of one-piece packaging may
bias him or her toward an integrated
system like the Superbrain or TRS-80
Model III. For a school system, the
separate units are at least a complica
tion: three units rather than one must
be anchored permanently to avoid ac
cidental damage or pilfering.
A second characteristic, which has
been the focus of substantial human-

CASE
Researchers at the Center for Auto
mated Systems in Education (CASE) at
Southwest Texas State University con
ducted the human-factors research on
the IBM Personal Computer discussed
in this article. The staff of CASE is
engaged in teaching, resea rch, and
development in the area of the human
! actors considerations associated with
computer-based systems. Although
much of the early work by CASE em
phasized human-factors issues in the
use of computers in educational set
tings, recent projects, including work
for Control Data Corporation (CDC),
Comshare, and Polaroid, encompass a
much broader range of human-factors
issues in computer systems.
The procedure at CASE is first to
define the scope for a particular
human-factors analysis. Once the
issues are clarified, researchers collect
data from previously published
human-factors studies as well as more
general psychological studies in the
areas of perception, cognition, and
learning. Occasionally, previous
research is adequate, but more fre
quently it is used to fu rther clarify
· issues and design the appropriate
research study to answer the specific
human-factors issue being studied.
In some ways the analysis of the
IBM Personal Computer presented
here is not characteristic of our usual
research because no single task or user
group is anticipated for the Personal
Computer. As a result, researchers
simulated a range of human-factors ex
periments that represent the kind of
research which would be done in a fu/1
scale human-factors analysis of a
microcomputer. Thus, the general ap
proach and analysis presented here
typify work conducted by groups like
CASE on human-factors issues and
problems in computer systems.

ZEµS™ is a minicomputer
AND a microcomputer.
Through multiprocessor tech
nology, each user has a dedicated
Z-BOA-based single-board micro
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But users enjoy minicomputer
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And ZEµS isn't fazed by light
ning, voltage variations, or power
failures. Power for the entire
system is "buffered" through a
battery/recharger system that
provides up to 20 minutes of
operating power.
Unequalled value. MUSE™
multiprocessor operating system is
compatible with CPIM®. Minicom
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factors research, is the quality of the
display. This of course depends large
ly on the monitor used. The IBM
monochrome monitor, the only
monitor supplied by IBM for the Per
sonal Computer, meets or exceeds all
the standard criteria with respect to
character size and clarity, screen
brightness, freedom from flicker, etc.
All the users we questioned were im
pressed by the display, even those
who did not in general like green
phosphor screens. When evaluating a
display for a large group of potential
users (for example, for a school
system), the criteria based on the
results of published experiments are
particularly useful because they were
developed from data on a represen
tative sample of users. When an in
dividual evaluates a display for per
sonal use, experience with the display
may be more useful than reading
published results because the pub
lished criteria are more stringent than
many people require.
A third feature of the Personal
Computer, on which a substantial
amount of human-factors research
exists, is the keyboard. Despite some
of the advantages of alternate
keyboard designs, it appears that
American National Standards In
stitute (ANSI) standard and related
(sometimes called
keyboards
QWERTY keyboards because of the
first row of letters) will continue to
dominate the field because of conver
sion and retraining expense .
Therefore, we will examine the IBM
keyboard from within these standard
constraints.
The keyboard "feel, " the tactile
sensation of typing on it, was highly
praised by all who used it, particular
ly those who were familiar with other
microcomputer keyboards. Frequent
ly mentioned virtues included the
ability to move and change the angle
of the keyboard, the sculpturing of
the keys, and the keyboard's curved
plane surface. Hpwever, every user
complained about the Enter and the
left Shift keys (see photos la-lf). The
Enter key is about Vz inch farther to
the right than most users expected,
and the left Shift key is about 1/2 inch
farther to the right with the backslash

key inserted between the Z and the
Shift key. These unconventional loca
tions caused errors initially, but ex
tended practice usually eliminated
such errors after about a week.
Again, the importance of the key
board layout depends on the context
in which the computer will be used.
For occasional use by individuals
who frequently type on other key
boards (e.g., by a secretary in an ofc
fice or by someone at home who does
a substantial amount of typing at
work), the keyboard layout may be a
major annoyance. For the individual
who types mostly on the IBM
keyboard, it should be no problem.
Also, if the use of the .computer in
volves nontext materials, as in finan
cial planning or playing games, the
layout may be less important than if
the computer is needed for word pro
cessing.
The inclusion of an extra key be
tween the Z and the left Shift key may
become standard in the future. In
Europe, many keyboards have this
extra key to facilitate typing extra
characters required in some
languages. Some word processors in
the U .S. are using this style keyboard
to accommodate extra functions re
quired in word processing. So what is
a potential human-factors problem
today may be an asset in the future.
However, on several Japanese key
boards, it is the right Shift key that is
moved to allow the addition of an ex
tra key, illustrating that no standard
exists for these additions.
The keyboard of the NEC PC-8001
suggests one near-term solution. On
this computer the user can select,
with a single button, either an almost
ANSI-standard keyboard (with the
right Shift key out of place) or a
keyboard with the letters in
alphabetical order (which is helpful
for young children) . This flexibility
could be expanded to let users pro
gram the arrangement of their own
keyboards.

Documentation
Human-factors considerations are
especially significant in the area of
documentation. Minimally, docu
mentation needs to fulfill three func
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(Max. Users)

9

5

4

CPU Speed (MHz)

6

4

4

Disk Speed 1/0 (MB/Sec.)

.81

.65

.5 4

Seek (Milli Sec.)

35

50

65

Cache Disk Memory

Yes

No

No

Join us in the winners circle with high
performance equipment and the best dealer
plan in the industry. Call or write :
OUTSIDE THE USA

WITHIN THE USA

Dl(/integrated Business Computers

IB(/ DISTRIBUTION

21592 Marilla Street
Chatsworth, CA 91311
(213) 882-9007 TELEX NO. 215349

4185 Harrison Blvd ., Suite 301
Ogden, UTAH 84403
(801) 621 -2294

...... 

la

lb

le

Id

le

If

Photos la-If: Comparisons of keyboards. All have letters in the same position, but note the variation in the placement of the Shift,
Return, and other special symbols. Note also the various solutions to the problem of where to put all the keys not needed on ordinary
typewriters.

tions: initial training in using the
system, quick reference for momen
tarily forgotten information, and
complete documentation of capabil
ities and how to access them. Ideally,
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many other functions will be served,
including guidance on uses for _system
features, information to aid in debug
ging (including common errors and
their symptoms), etc.

The manuals for the Personal Com
puter have received very higJ:i praise.
Gregg Williams in "A Closer Look at
the IBM Personal Computer"
(January 1982 BYTE, page 36) wrote,

'They will set the standard for all
microcomputer documentation in the
future." Our analysis of the manuals
is less enthusiastic, although in many
ways the documentation is excellent.
We will take a look at the BASIC
manual first to illustrate some of the
strengths and weaknesses of the
documentation. The manual is for
reference and does not claim to be a
programming tutorial. For its stated
purpose the manual is quite good. All
users who had prior knowledge of
BASIC had no difficulty program
ming on the Personal Computer, in
cluding using some of the special
features of IBM's version of BASIC.
The features of the manual that are
most useful are the index and the brief
and extended descriptions of every
command, statement, and function.
The extended descriptions are most
complete for those features that are
unique to IBM's BASIC and include
informative examples.
There are five parts to each
keyword description: format, ver

sion, purpose, remarks, and example.
The only drawback is that some in
formation is omitted, apparently
because it does not fall neatly into
any of the categories. For example,
restrictions and probable error
messages from mistakes are only in
cluded in some of the descriptions.
For the FOR and NEXT statements,
information about errors is given in

IBM has left the market
for tutorial manuals to
outside publishers.
the body of the remarks section, and
no information is given at all about
restrictions on the amount of nesting
or about overflow in nesting, which
will lead to an "out of memory" er
ror. o ·espite these problems, the
manual can be used effectively.
As adequate as this manual is for
the experienced user, it does not fill
the need of the novice for an instruc
tion manual. General instruction

manuals do exist (e.g., Basic BASIC
and Advanced BASIC), but the
idiosyncrasies of different BASICs
have led to a demand for instruction
manuals for individual machines. Ac
cording to our observations, novice
IBM users had much greater difficulty
with IBM's reference manual than do
novices starting out on an Apple II
Plus with Apple's instruction manual.
IBM apparently made a conscious
decision to leave the novice market to
the independent producers of com
puter manuals and books. An IBM
spokesperson ·assured us that such in
dependent sources are already hard at
work and their manuals should be out
shortly, but until such manuals are
written, a hole remains in the
documentation from the perspective
of the computer novice.
In the interim, IBM could make
two simple additions to the current
manual that would be helpful. One is
a quick-reference card that could be
removed from the manual; it would
decrease the need to flip back and

Allenbach Industries is putting tomorrow on disks.

The future of the world is wri1ten in sof1ware. And Allenbach disk duplication is making
sure that the future is faithfully reproduced. We use our own Allenbach diske1tes and
state of the art equipment, with electronic surface evaluation of each diskette before
use. Copies are 100% verified, track by track, and checked for readabili1y on the
appropriate computer.
For information and prices, please coll (800) 854-1515.
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Circle 15 on inquiry card.

SYSTEM BUILDERS:
THINK SOLID. THINK PRICE.THINK CCS.
Each month, CCS produces, tests, and ships over
3,000 board-level building blocks. About ten come back
for repair. And we're working on that.
Built like a commodity. Priced like
a commodity.
Volume means we keep our prices down. Low
prices and reliability mean our customers keep coming
back for more.
High performance that works.
You get all the performance that most systems want.
Benchmarks prove it. You get the reliability and low
price that all systems need.
5-100 in quantity.
Whether you want to add capability to an existing
S-100 system, or build a system from scratch, chances
are you'll find a solution in the CCS product line.
Call or write for the CC5 5-100
product catalogue.
Circle 76 on inquiry card.

•
•
•
•
•
•
•
•
•
•
•

16K STATIC RAM
32K STATIC RAM
64K DYNAMIC RAM
SERIAL 1/0
PARALLEL I I 0
FLOPPY DISK CONTROLLER
HARD DISK CONTROLLER
Z80 ®CPU
PROTOTYPING BOARDS
MOTHER BOARDS
MAINFRAME I POWER SUPPLY
ZBO is a registere d trademark o f Z1log Corperatio n.

E
a

The computer you
can build a business
around.

California Computer Systems, Inc.
250 Caribbean Drive Sunnyvale, CA 94086
408 7 34 5811 Telex 171959 CCS SUVL

forth from the brief- to extended
description sections of the manual.
Second, a comment could be added to
the preface about the existence of Ap
pendix D, which discusses the dif
ferences between IBM Personal Com
puter BASIC and other BASICs.
None of our novice users discovered
this appendix within the first hour of
trying to learn to program in BASIC
(we showed it to them after an hour),
and such information would have
been very useful in trying to use the
general manuals for BASIC. Of
course, these changes would be useful
for more experienced users also.
IBM's Guide to Operations
presents a similar problem. It appears
to be written for novices and contains
excellent illustrations and very clearly
written instructions. However,
crucial pieces of information are

2a

IBM's monochrome
monitor meets or ex
ceeds all the standard
human-factors criteria
for video displays.
either left out or have odd locations
in the manual. For example, we had
several novices set up the computer
from scratch. Perhaps because we
were watching with notepad in hand,
all followed the written instructions 2b
scrupulously. As instructed on page
2-6, they turned on the system for
the first self-test after connecting the
keyboard and power cord. Four out
of five continued on to page 2-7 and
began to connect the cables for the
B:ABC PAGE 1 LINE 8 COL 01
IHSERT Off
L-- --!--- - !---- !---- !-- --!---- !--- - !---- !-- -- !---- !---· !-·····
display and printer without first turn
ing off the system, and would have
done so had we not stopped them.
This i s t he 1onitor fro1 a Xerox 820 Infor1ation Processor
Next, the manual calls for the use of
Thi screen size i s al1ost identical to that of the IB"
the diagnostic disk on page 2-16
Persona l Coo1puter. As i s apparent i n the photograph the
without any cautions about the
color of the phosphor is di fferent . Some people pre fer
one t~p e over the other, but there is no clear consensus .
handling of disks. This information is
I
contained several pages later. None
of our novices mishandled the disk.
But if they had mishandled it and
were looking in the problems section .
because the disk would not load, the
warning there would obviously be
2c
too late.
Because the Personal Computer we
used for our evaluations had a defect Photos 2a-2e: A representative sampling of computer video displays.
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2d

2e

in the power supply and disk system
when first received, we noticed
another documentation problem. We
had decided to have a novice unpack
and set up the system. He progressed
through the setup procedures to the
point of loading the diagnostic disk,
which wouldn't load. In response to
this failure he repeated all the
previous steps, looping through the
procedures twice. He then turned to
the section "Problem Determination
Procedures." This proved fruitless
because, by the time he reached page
4-7, he was reassured that the
system was working because it met
the criteria of correct information on
the screen and correct auditory
response (one short beep). At this
point our novice gave up. It took

another eight minutes for the "ex
perts ," who had been observing, to
discover on page 4-8 the statement
"Error messages may or may not re
main on screen. So look quickly." An
error message had flashed on and off
shortly after the power was turned
on.
Two documentation requirements
illustrated here are that warnings,
cautions, and other crucial informa
tion should appear very early in the
manual before the relevant error can
be made and that error conditions
ought to lead to a permanent message
that is terminated only by user ac
tion.
We discussed the problems de
scribed in the last two paragraphs
with people from IBM and the local

Computerland store. Both com
mented that the Personal Computer is
not being sold by mail order and that
a purchaser would be given substan
tial training before taking the com
puter home. Although this may lessen
the necessity of the above re
quirements in some ways, we do not
believe it eliminates them. It is poor
practice to leave the task of convey
ing such important information to a
group over which IBM has little if any
control. In addition, people other
than the original purchaser may need
to learn to use the computer. Instruc
tion manuals should be complete and
sufficient to allow one to learn and
use the system in isolation, even if
this is not the ideal context for learn
ing .
All the IBM manuals fit in 81/2- by
51/2-inch, hardcover, three-ring
binders. The advantages of this for
mat include easy updating. Sections
are added to the Guide to Operations
each time a new option (e .g., com
munications interface or printer) is
added to the system. However, there
are some negative human-factors
consequences of this format. Three
times during our testing, a manual
was dropped in such a way that the
binder came open and pages fell out.
For a home or business user, this
would probably be only an occa
sional annoyance. However, in a
school setting these manuals would
not be acceptable. Something more
durable is required. The specific use
for which the system is intended will
determine whether this is a significant
human-factors failing.
IBM does have some human
factors problems with its manuals for
the Personal Computer. However,
compared to documentation that
other new computers have had when
they were first introduced, the IBM
manuals are outstanding. And they
compare favorably even with the up
dated offerings from other manufac
turers.

Operational Characteristics
A human-factors evaluation of the
functional operation of the Personal
Computer is the most difficult to do
without a specific task in mind and
April 1982 © BYTC Publications Inc
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Ad#24 SOFTWARE
ULTIMATE SOFTWARE PLAN

We'll match any advertised p'r ice on any
item that we carry. And if you find a lower
price on what you bought within 30 days of
buying it, just show us the ad and we'll
refund the pifference.
It's that simple.

Combine our price protection with the
availability of full professional support and
our automatic update service and you have
the Ultimate Software Plan.
It's a convenient, uncomplicated, logical
way to get your software.

V' (New items or new prices)
~DISK WITH/MANUAL
~

MANUAL

'ONLY

ARTIFICIAL INTELLIGENCE"
Medical(PAS-31 . .
. . $849/$40
Dental I PAS'3J.
. $849/$40
ASYST DESIGN~
Prof Time Accounting .. $ 549/$40
General Subroutin'e ... $269/$40
Applicat ion Utilities . .. $439/$40
COMPLETE BUS. SYSTEMS '
Creator . .. .
. _. . 5269/$25
Reporter. .
.. . $169/$20
Both .
.5399/$45
COMPUTER CONTROL®
Fabs (B-treeJ .
.$159/$20
UttraSort 11 . .. . .
. S159/$25
COMPUTER PATHWAYS ®
Pearl I level 1). . . . . $ 99/$25
Pearl (level 2).
. $ 299/$40
Pearl (level 31 .
. .. .. $549/$50
DIGITAL RESEARCH®
CP/M 2.2
.
'
NorthStar. . _ . . S149/$25
TRS-80 Model II
(P+TJ
$159/$35
Micropolis .
. . S 169/$25
PL/1-80.
. $459/$35
BT-80.
. $179/$30
Mac .. .
.$ 85/$15
Sid .. ........ .. .. .. $ 65/$15
Z-Sid. ..
. $ 90/S15
Tex .
..
.$ 90/$15
DeSpool.
. $ 50/$10
CB-80 .
.$459/$35
CBasic-2 .
. . $ 98/$20
D.M.A.
. ... $149/$15
Ascom . .
Formula.
.$539/$45
GRAHAM -DORIAN®
. $ 729/$40
General Ledger ..
Acct Receivable.
.$729/$40
.S729/$40
Acct Payable . • ,
Job Costing. __ . ,
.$729/$40
Payroll II. ,,
.$729/$40
.$ 729/$40
Inventory 11 . .
Payroll .
. $493/$40
. $493/$40
Inventory . . , ..
.$493/$40
Cash Register .
.$493/$40
Apartment Mgt.
MICRO-AP®
S-Basic .. . . , . .
. . $269/$25
Selector IV. . . . . . . .. $295/$35
Selector V . .. .. .. .$495/$50
MICRO DATA BASE SYSTEMS ®
HOBS .
. . . $ 269/$35
MOBS .. • ,
, . . . .. $795/540
DRS or ORS or RTL ... $269/$10
MOBS PKG. ..
$1295/$60
MICROPRO®
WordStar. . • . . . .$319/$60
Customization Notes . . $429/Sna
Mail-Merge . . . . .
. . $109/$25
WordStar I Mail-Merge . $419/$85
DataStar..
. $249/$60
WordMaster. . . . . . . . . $119/$40
Super Sort I . .. .
_ . $199/$40
Spelt Star. .
. $175/$40
CalcStar.
.. $259/$na
MICROSOFT®
Basic-80.
.$298
. .$329
Basic Compiler.
... $349
Fortran-~O . .
.$629
Cobol-80 .
.$124
M·Sort. ,
,,,, Macro-80 . .
.$175
Macro-86 .
.$259
Edit-80 .......... . . . s 84
. $224
MuSimp/MuMath .
MuLisp-80.
. S 174
Multi Plan . . .... . .
Call
Manager Series. .
. Call

CP/M users:
specify disk systems and formats. Most formats available

DON'T SAY "UNCLE:·
SAY "MICROTAX" TODAYI
Individual .
. $ 250/Sna
Professional . . . . $1000/Sna
Partnership.
. S 750/Sna
Package .
. $1500/$na
ACAS, depreciation, batch
computing/printing of over
30 forms/S!'.=hedules, and
much more.
ORGANIC SOFTWARE®
TextWriter Ill.
.. . $111/$25
DateBook II.
.$269/$25
Milestone .
. $26g/$30
OSBORNE®
General Ledger.
. $ 5g/$20
Acct Rec/Acct Pay. . . $ 5g/$20
Payrollw/Cost . . . . . s 59/$20
All 3. . ............. $129/$60
All 3 + CBASIC-2 . . . $19g/$75
Enhanced Osborne
. $ 26g/$60
PEACHTREE®
General Ledger.
$39g/$40
Acct Receivable .
$399/$40
Acct Payable. ..
. $3g9/$40
Payrol I . , ,
. $399/$40
Inventory.
. . $3g9/$40
Surveyor.
.. . . $39g/$40
Property Mg!. .... . . . . $ 7gg/$40
CPA Client Write-up . . $ 7gg/$40
P5 Version .
. ... Add $12g
MagiCalc.
.$269/$25
Other.
. . less 10%
SOFTWARE WORKS®
Adapt (CDOS toCP/MJ .$ 5g/$na
Ratfor. ..
. $ 86/$na
SOHO GROUP ®
MatchMaker. ,
WorkSheel. ....

. . $ g7 /$20
.. $177 /$20

STRUCTURED SYSTEMS®
Business Packages,
Call for Price
SORCIM®
SuperCalc .
. $26g/$na
Trans 86 .
.$115
.$157
Acl. .
TCS®
GL or AR or AP or Pay .. $ 79/$25
All 4 .
.. .
.$26g/$gg
Compiled each .
. s g9/$25
Inventory.
. $ 99/$25
SUPERS OFT®
Diagnostic I ..
. $ 49/$20
Diagnos t ic II
.$ 84/$20
Disk Doctor.
. . $ 84/$20
Forth(8080 or ZSOJ .. . . $14g/$30
Fortran . _.
. $ 21 g/$30
Fortran w/Ratfo r .
. $289/S35
$174/$20
C Compiler. ..
Siar Edit .
. , $189/$30
Other . .
less 10%
UNICORN ®
Mince .. .
Scribble. ,
Both .. .
WHITESMITHS®
"C" Compiler..
Pascal (incl " C"J.

"DATA BASE"
FMS-80. . .
. . . $649/$45
dBASE 11 . ,
.. $595/$50
Condor 11. . , . . . $899/$50
Access 80 Level 1 . . . $249
.$429
Access 80 Level 2.
Access 80 Level 3 . . . . $679
"WORD PROCESSING"
Word Search.
. S179/$50
Spell Guard .
. $229/$25
VTS/80 .. . • • . . . . . . $259/$65
Magic Wand .
. $289/$45
Magic Spell . . .
. .. . $26g/$25
Spell Binder.
. . $34g/$45
Select .
$495/$na
.,. The Word.
.. ...... $ 65/$na
"OTHER GOODIES"
Micro Plan.
. S419/Sna
Plan 80.
. $26g/$30
Targel.
. $189/$30
BSTAM .
. $149/$na
BSTMS.
.S149/$na
. $ 89/$50
Tiny " C" . .. ,
Tiny "C" Compiler.
. $22g/$50
Nevada Cobol .
$179/$25
MicroStat.
. $224/525
Vedit . . ,
. $130/$15
MiniModel .
. . $44g/$50
StatPak.. ..
. $449/$40
Micro B+ ..
. 5229/$20
Raid .
. $224/$35
String/SO. . . . .
. $ 84/$20
Siring/SO {source) ..... $279/$na
ISIS CP./M Utility.
. S19g/$50
Lynx
. $19g/$20
V' Supervyz
.. S 95/Sna

APPLE II®
INFO UNLIMITED® .,.
EasyWi"iter .
S199
Datadex . . . . .
. . $249
EasyMailer.
. $128
Other.
. . less 15%
MICROSOFT®
Softcard (Z-80 CP/M) .. $298
Fortran .
. S 179
Cobol . .
.$499
Tasc .
. 5139
MICROPRO®
Words tar . .. _
. $269
. S 99
MailMerge .
Wordstar/MailMerge . $349
SuperSort I
. $159
Spellstar . .
. .. $ l 2g
PERSONAL SOFTWARE/
VISICORP•
V' Vis icalc 3.3 . . . . . , , . . S225
"" Desktop/Plan 11 ... . . $225
"'Visiterm . . . . . . . . .$ 90
V" Viside x . .
. $225
V" Visiplot.
. . $180
V" Visitrend/Visiplot .
. $300
V' Visifile.
. $225

.$149/$25

.. s 14g/$25
. $24g/$50
$600/$30
. $850/$45

"PASCAL"
Pascal/MT+ Pkg . . .. $429/530
Compiler. ,
. . $315
Sp Prag . . •
$175
Pascal/Z .
. . $349/$30
Pascal/UCSD 4.0.
. . $670/$50
Pascal/M
.. .. . . $355/$20

PEACHTREE~

Gil, AIR. A/P, Payor
.$224/$40
Inventory (each) .
"OTHER GOODIES"
VU ff3R
(usew/Visicalc) .... . $ 79
Context Connector
(usew/Visicalcl . . . $12g
. $219
Micro Cour ier.
.... $127
Super-Text 11.
. $134
Data Factory.
.$184
DB Master .. ..

IBM PC SOFTWARE
Business/Med/WP
Call for Price

ORDERS ONLY-CALL TOLL FREE VISA· MASTERCHARGE
1-800-854-2003 ext. 823 • Calif. 1·800-522-1500 ext. 823
Outside Continental U.S.-add $10 plus Air Parcel Post • Add $3 .50 postage and handling per each item
•California residents add 6% sales tax• Allow 2 weeks on checks, C .0 .0 . $3 .00 extra• Pricessubiecttochange
without notice. All items subject to availability• ®-Mfgs. Trademark. Blue Label $3.00 additional per item.

THE DISCOUNT SOFTWARE GROUP
6520 Selma Ave. Suite 309 • Los Angeles. Ca. 90028 • (213) 837-5141
lnt'I TELEX 499-0446 DISCSOFT LSA •USA TELEX 1g4-634 (Attn: 499-0446)
TWX 910-321-3597 (Attn: 499-0446)
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Circle 149 on inquiry card.

without a long period of time in
which to observe users trying to ac
complish this task. Also, an examina
tion of the individual features of the
Personal Computer reveals that many
of the best features from microcom
puters of other manufacturers have
been incorporated. A separate ex
amination of each' feature in terms of.
how it helps facilitate people's ability
to use the' system would start to
sound like an . IBM press release.
However, the Personal Computer's
versatility (in itself a human-factors
asset) does entail human-factors
costs. For example, many individuals
have happily used their microcom
puter for years without j:Jeing
bothered by lack of precision or by
rounding errors. On the other hand,
the use of some computers for
business bookkeeping is problematic
because of limited precision. The IBM

The error message
appeared on the
screen so briefly the
operator never ·noticed.
Personal Computer (and several
others) offers the choice of single or
double precision. This is an advan
tage to business users but requires a
decision by other users ("Is · 6-digit
precision enough, or do I need 177").
Some users may find that they prefer
the old Situatiop in which they obtain
9-digit precision (sufficient for home
bookkeeping) automatically and do
not have to make the determination.
The system reset procedure on the
Personal Computer provides a dif
ferent perspective on the problem of
assessing human factors without a
specific context. For purposes of com
parison, it is important to be aware of
the human-factors problem with the
system reset on the Apple II. On the
Apple II, an operator would push the
key labeled Reset, an extremely sim
ple procedure. Unfortunately it was
too simple, and because the Reset key
was directly above the Return key, it
often occurred accidentally. Apple
corrected this problem on the more
recently produced versions by giving
the user the option of choosing to re

•
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It's a fact. Asingle chart or graph can tell you instantly what it
takes hours to interpret from printouts or other raw data.
Now, with the Strobe 100 Graphics Plotter and Software
package, you can create superb hardcopy graphics directly
from your computer. And you can do it for an investment of
only $995.
The Strobe System transforms complex data into
dynamic, colorful visuals with a
few simple commands from your
computer. Charts and transparen
cies that once took hours to pro
duce are plotted within minutes.
Information can be presented as
bar charts, pie charts, curves or
isometrics in a variety of colors.
And with a resolution of 500
points per inch, the Strobe 100
matches o:: surpasses the quality
of plotters costing thousands of
dollars more.

You can also save and modify your graphics through
Strobe's menu-driven programs. Abroad selection of
software-including a VisiCalc ''-compatible program
is now available.
When the Strobe Graphics System is interfaced to your
computer, an 8-1/2 x 11 inch sheet of paper can speak any
one's language-visually. Visit your local dealer and learn
how to start charting your for
tunes today. Because a perspective
on the present can also be your
window on the future.

~~
STROBE
ll'o!C Oll. l'Ol:Allll

Strobe Inc.

897-5A Independence Avenue
Mountain View, CA 94043
Telephone 415/969-5130

The Strobe Graphics System
Seeing is believing

Circle 389 on inquiry card.
•visiCalc is a tr ademark of VisiCorp.

quire a control key plus Reset for a
reset to occur.
On the Personal Computer, the
operator initiates a system reset by
holding down the Control and Alter
nate keys and then pressing the Delete
key. This procedure is certainly
cumbersome enough that it is unlike
ly to occur by chance. Is it too
cumbersome? Because the operator
uses three keys, none of which is
labeled Reset, will the procedure be
forgotten by those who need to use it?

Without considering a specific con
text we can't answer these questions,
but we can consider the kind of
criteria a human-factors specialist
would use in answering them for
some particular context. First, how
frequently is a system reset executed?
If it occurs extremely rarely (as might
be the case for someone using already
developed software), it probably is all
right if the command is forgotten and
the user has to look it up. If it is used
quite frequently (perhaps in debug
CAREER OPPORTUNITIES
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ging complex programs), it will be
remembered because of the constant
use . If it is used occasionally, it may
be hard to remember and yet be
frustrating to have to look up each
time. Second, what are the conse
quences of making a mistake when
trying to execute a system reset? If
delay in a reset or if some combina
tion of related keys might lead to dire
consequences in some application,
then for that application the Personal
Computer would have a major
human-factors failing. Third, what
alternatives are available and how do
they interact with other human
factors characteristics of the system?
For example, a separate key could be
used as on the Apple II, but that
either adds another key to the
keyboard or takes up a key that
might have been used for some other
function . Too many keys produce an
added memory load on the human
operator, just as multi-keystroke
commands do . The human factors
trade-offs here must be evaluated in
terms of the way the system will be
used.
The Personal Computer has ten
special-function keys called "soft
keys," which have a set of default
functions but can be changed by the
user. The "soft keys" are a very
popular characteristic among the ex
perienced users we questioned.
However, because the keys can be
redefined, they are labeled Fl through
FlO-not very effective labels for
remembering their functions. The
Personal Computer solves this prob
lem by displaying partial labels at the
bottom of the screen (for all 10 keys
on an 80-column display and for the
first S on a 40-column display) . We
expect that those operators using a
television display (40 columns) and
others not wanting the labels at the
bottom of the screen will tape a list of
the ten functions somewhere near the
computer. In some ways it would
have been nice if space had been left
on the keyboard for labeling these
keys. However, that would have had
the undesirable effect of enlarging the
keyboard. Again, there are always
trade-offs.
The relation of the line-editor pro

OMONITOKS
When you're
ready to
stop playing
around.

Maybe your home TV was
OK as a display when all you were
concerned with was blasting
Klingons.
But if you spend more than
a couple of hours in front of your
TV screen, you'll start to pay the
price in eyestrain. Maybe even
headaches.
It's not worth it. Not when
you can get a Sanyo data moni
tor that's specifically designed
for long-term, day-in, day-out use

Compare display qua lity of a
typical home TV (left) with a
Sanyo professional monitor (right) .

Sanyo monitors have been
the industry standard for as long
as there's been a personal com
puter industry-infact they're
recommended by computer
dealers and manufacturers alike.
That's because when you buy a
Sanyo, you're not just getting a
stripped-down TV set. You're
getting a truly professional dis
play system.
Sanyo offers a complete
selection of monitors for any ap
plication . You can choose from

9" models with either
white or easy-on-the-eyes green
phosphors. Or a sleek new 12"
model with a special anti-reflec

tive screen (green or white), and
an optional desk stand with ad
justable tilt. If color graphics are
your thing, check our 13" full
color models-one with TV
compatible video input, and a
new ultra-high resolution RGB
model for computers like the
IBM, NEC and Apple Ill.
Visit your computer
dealer and find out how much
better things look on a real,
professional monitor from
Sanyo.
Anything less is just
playing around.

9SANYO
e 1982 Sanyo Electrlc. Inc.

Communications Products Division
Sanyo Electric Inc, 1200 W Artesia Blvd , Compton, CA 90220 (213 ) 53 7-5830
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IBM ·
personal computer

UCSD.
•p-System™IV-1
A superior implementation of the UCSD
p-SVSTEM is available NOW for your
IBM Personal Computer.
Network Consulting has added many
features which the professional program
mer will find useful. These features are
not available from any other sources.
•Hard disk support for Corvus, Tall Grass
Technology and others
•25% more floppy storage, without add
ing or modifying hardware, retaining
compatibility with standard IBM disk
ettes
•Double sided/double tracking/fast ·
stepping floppy disk drive support
•RAM disk support (uses up to 512k RAM)
•Adaptable system support for adding
custom 1/0 drivers
•Remote Terminal support
•XON/XOFF flow control for serial prin
ters
•Disk write verification
•and more!
Standard p-System features include:
•Program chaining
•Standard 1/0 redirection (including
command files)
•Dynamic program overlays
•Support for asynchronous processes
and concurrency primitives in Pascal
•Fast Pascal, Fortran and Basic com
pilers, all producing universal p-code
programs
•A powerful screen oriented editor that
runs in both programming and text
editing modes
•A Native machine Code Generator that
processes your Pascal, Fortran and
Basic programs to convert parts of
them to Native machine code
•Dynamic runtime binding of separately
compile programs and units.
•Turtlegraphics for easy graphics dis
plays
•Print spooler for background printing
•Symbolic debugger
•Extended memory support
•A library of program modules and other
utilities
48 HOUR DELIVERY - CALL NOW!

UCSD p-SYSTEM from
Network Consulting
The only serious choice for business

Dealer Inquiries Welcome
TM The Regents of the University of California

~
Network Consulting Inc.
A106 - 1093 W. Broadway
Vancouver, B.C.
Canada V6H 1E2
(604) 738-3500
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gram that is part of the disk operating hardware, software, and documenta
system (DOS) to some of the charac tion in terms of those requirements.
teristics of BASIC is another human
Because user needs vary so, it was
factors issue. Using the line editor, for almost certain that the IBM Personal
example, the Personal Computer lists Computer would have some human
lines 100 to 200 with a command of factors failings; it could not be all
the form "100, 200 L" and deletes things to all people. Although we did
with a command of the form "100, not attempt to perform a complete
200 D". In BASIC, lines are listed evaluation, our overall impression of
with a command of the form "LIST the human-factors design of the Per
100-200" and deleted with a com sonal Computer is very positive. IBM
mand of the form "DELETE 100-200". has begun to put substantial emphasis
The difference in syntax adds a on human-factors design, and the
memory burden for no intrinsic IBM Personal Computer exhibits
reason to anyone who uses both many positive results of the efforts of
capabilities of the Personal Com human-factors specialists. However,
puter. An experienced user who was some of the simple and easily changed
asked to use the line editor had trou human-factors failings that we un
ble with the syntax. On the second covered could have been detected
day he used it he made errors and from relatively simple observations
had to go to the manual to check the of users.
syntax of the commands. This syntax
If you are considering purchasing a
problem is a relatively minor issue microcomputer, these comments
when considering the line-editor pro have two major implications. First,
gram and BASIC but is representative be clear about the use or uses to
of the more general class of clif which the system will be put, and
f erences in syntax that can lead to then concentrate on human-factors
disastrous mistakes (not necessarily characteristics that are relevant to
on the IBM machine). Perhaps the those uses. Do not buy a computer
best example of syntax-function that will be used primarily for word
problems is that of commands for processing on the basis of the en
copying: on some systems the source thusiastic recommendation from
is first and the destination second, someone who uses his for home
whereas on others the reverse is true. finance and playing games. Second,
Errors that were the product of mov get as much information on the actual
ing from one system to the other can use of the system as possible. Use it
and have resulted in the loss of crucial yourself in the way you intend to use
it; do not just go through a set of
files.
demonstration programs, even if they
are designed to illustrate the features
Conclusions
We have illustrated the process of of the programs you will be using.
. human-factors evaluation of Try to find someone who is already
microcomputers and its importance. using the system in an application
Understanding that the user is part of similar to the one you anticipate. As
the system is crucial to understanding mentioned previously, we find ex
the human-factors approach. Just as perienced users to be one of the best
no single language is best for all pro sources of human-factors insights. If
gramming, no single system design is you make use of the insights of
best for all users. We have presented others, you may avoid being the
some general principles that apply to source of negative human-factors in
all systems but, for the most part, sights about your own system.•
evaluations must take into account
requirements of the specific, potential Acknowledgment
user. Groups like CASE, which per
BYTE would like to thank Computer/and
form human-factors evaluation, start product manager Richard Mandel and the
by determining the requirements of Austin, Texas, Computer/and store for equip
the user, then they evaluate the ment and assistance provided during the
preparation of this article.
human-factors characteristics of the
Circle 248 on inquiry card.--+

• 64K internal memory. • Up to 1.5
Megabytes of dual disk storage - easily
expandable to IO Megabytes. •Twin RS-232 serial
ports.• A CP/Mt disk operating system. • Two 4 MHZ
ZBOA Processors for faster response. • A Full 80 x 24 line
display on a 12-inch non-glare screen.• Optional graphics capability.

SUPE~B
It used to be that buying a microcomputer was a simple
task. There were only two or three manufacturers offering
them and comparing prices and specifications was easy to do.
Today, Intertec is no longer one of a handful of micro
computer vendors trying to attract your attention, but. .. we
think we're still the best. And for a good reason.
Consider pricing. Our custo.mers tell us we're still the
price/performance leader in single-user and multi-user micro
computer systems. Ask around. Most folks (and even some
maAUfacturers) will conted& that point. What a lot of people

N™

do not know is that Intertec may very well offer the best
customer protection programs in the industry. What is
customer protection? It's a totally new, comprehensive
product and customer support program which virtually
guarantees your long term satisfaction with every new
lntertec product you buy. It means that if you are not satisfied
with your lntertec purchase, you can get your money back at
any time during the original factory warranty."' Or, in the
unlikely event your equipment should become inoperative
during the first few weeks of the warranty period, we will

FEATURES
• True multi-user capability- network
up to 255 users. • Up to 1.5 Million bytes of
local, off-line user storage. • Four models of user
workstations available.• 64K Internal memory in each
workstation. • A CP/Mt operating system.
• 10 - 384 Megabytes of auxiliary disk storage.

COMPU5rAR™
replace it for you! And we'll even provide a reimbursement
allowance to cover your cost of returning the system to us.
Co ahead. Review the pricing and performance specifi
cations of all the microcomputers available today. We think
you'll agree with us . . . ours are still the best! If you want
uncompromised performance, competitive pricing, sophisti
cated expandable products and just plain peace-of-mind,
you'll want lntertec.
Ask your dealer about lntertec's SuperBrain and
CompuStar microcomputer systems. Or, call or write us at the

address below and get more information on today's best
values in single and multi-user microcomputer systems.

tCP/M ;. a resi*red tradem11rk al Disital R..earch. Inc.
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2300 Broad River Rd./Columbia, SC 29210
(803) 798-9100/TWX: 810-666-2115
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The Hewlett-Packard
Interface Loop HPIL
Unique Two-Wire System Allows
Low-Cost Data Collection
Robert Katz
248 East 90 St. #3B
New York, NY 10028

The most intriguing feature of the Hewlett-Packard
HP-41C has been the multiple plug-in port on the unit's
back (see Steve Leibson's "The Input/Output Primer,
Part 3, " page 186). Until now, four ports have been
available for plug-in RAMs, ROMs, a card reader, a ther
mal printer, and a bar-code reader. Yet users have been
begging for the chance to let the HP-41C talk to the out
side world. Hewlett-Packard is very protective of its pro
ducts and does not publish specifications of the connec
tions to these ports. Justifiably, because the calculator's
delicate CMOS (complementary metal-oxide semicon
ductor) circuitry can be damaged easily by improper con
nections.
The public demands and Hewlett-Packard responds.
By announcing the Hewlett-Packard Interface Loop (HP
IL), Hewlett-Packard has provided users with much more
than they've been requesting. The HP-41C was a quan
tum leap beyond conventional calculators, and,
remarkably, the HPIL is a quantum leap for the HP-41C.

The Loop Hardware
HPIL operation is powerful and sophisticated, but the
hardware is simple, small, and easy to interconnect. A
board called the HPIL Module (HP82160A) plugs into
any of the four ports on the back of the HP-41C. The
module receives its power from the HHC's internal bat
teries. Two 71-cm (28-inch), 2-wire cables extend from
the module; at their ends are 2-pin male and female conAbout the Author
Robert Katz, w ho prefers to be called "Bob," is a recording engineer for
records, TV, and radio. He also dabbles in comp uters.
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At a Glance
Name
Hewlett-Packard Interface Loop (HPIL)
Manufacturer
Hewlett-Packard
I 000 Northeast Circle Blvd.
Corvallis. OR 97330
Price
HP82 I 60A HPIL Module: 5 125. available now; HP82 I 83 Extend·
ed 1/0 ROM: price to be announced. available summer 1982;
HP82 I 80A Extended Functions/Memory Module: 575. available
now; HP82 I 81 A Extended Memory Module: 575. available now;
HP82 I 66 HPIL Converter: 539 5 for a prototyping ki t including 2
converters. test board. HPIL cables and manual. or 5 1250 in quan
tities of I 0 with no accessories. available spring 1982; HP82 I 82A
Time Module: 575. available mid-1982: HP82 I 6 I A Digital Cassette
Drive: 5550. available now; HP82 I 62A Thermal Printer/Plotter:
5495. available now; HP3468A Programmable Digital Multimeter:
5695 plus 5 125 for battery option. available now: HP82938A
HPIL Interface Card for HP Series 80 Personal Computers: 5295.
available now;
Description
HPIL is a complete software and hardware system that turns the
HP-4 1C handheld computer/calcu lator into a genera l-purpose. data
collection. measurement. and analysis tool as well as an equip
ment controller.
Other features
Simple 2-wire connectors. "transparent" operating system
Hardware options
Digital Data Cassette. Thermal Printer/Plotter. Programmable
Multimeter. GPIO Interface. Computer Interface. among others
Audience
Original equipment manufacturers (computer-aided
manufacturing). ins trumentation manufacturers. hobbyists. others

®
'- enjoy the problem-solving
power of APL language
on your Apple computer
Solve engineering, scientific, or business problems easily--write finished applications software in
a fraction of the time you'd take to write similar programs in BASIC, FORTRAN, or COBOL. ..
and do it all with your Apple® right at your desk.

Test your language against APL/VBD™
To compare APLN80's clear concise code with the language you're now using to solve 8roblems,
take this short programming test. Here are three common problems, showing the APLN8 solution
for each. Program your best effort for each problem in the language you use now. Now compare the
number of lines and keystrokes needed to achieve a solution in your language to the APL solution.
Keep in mind the APLN80 solution shown contains not only the computation commands, but also
every instruction needed to input required data , as well as all the commands to print out the results.
Problem 1:
Write a program to input a list of values (List "A"), sort the list from lowest to highest values,
then print all the values in list Ain ascending order.
APL/VBO solution:
Solution in your present language:
A[.i.4+0J
(Hint: Usually this takes two loops and 15 to
20 statements.)
Problem 2:
Write a program to input a list of values (List "X") and compute the standard deviation for the
list values.
APL/V80 solution:
Solution in your present language:
(Hint: This takes at least one loop and about
16 statements.)
Problem 3:
Write a program which will compress adjacent spaces to a single space, with possible multiple
occurences, in astring of characters called TEXT.
APL/V80 solution:
Solution in your present language:
( 1. (-HT ) "HT+

I

I

=TEXT) ITEXT+r;!J

Whether you're an engineer, scientist, educator,
or businessman, now you can solve problems faster
than ever using your Apple®. With APLN80™ from
Vanguard Systems Corporation, search for solutions
in a fraction the time you thought possible. Get
the added benefit of creating programs which are
not only easier to write, but also are easier to under
stand, modify, and explain.
Solve your problems faster
APLN80™ is the most concise powerful program
ming language available for computer solutions to
scientific and business problems on Apples (or
CP/M®based computers). When you have APLN80,
you can focus your attention more on problem-solving,
and concern yourself less with the details of program
coding. APLN80 lets you develop functional soft
ware, and debug it, in about one-fifth the time you
need to program a solution in other languages.
If you're an APL user already, you'll appreciate
knowing we developed APLN80 for the Apple with
the ISO-ANSI proposed APL standard in mind. All
future enhancements will be guided by developments
in this standard, so APLN80 programs maximize
compatibility with other APL systems.
More than a language: a new world of convenience
APLN80 is more than a language...it's a whole
new world of convenience for you and your Apple.
Avariety of special features and auxiliary processors
give you problem-solving power unmatched by any
other language available for the Apple.
Powerful auxiliary processors included
The Graphics Processor ~ives you full access to
Apple's high resolution graphics from APL. You can
print to any ASCII device, including plotters, through
arbitrary input and output mod es. Our system vari·
able quad-AV gives you all the characters any APL/
ASCII device can print, plus all 32 ASCII control
characters, APL overstrikes, underlines, lower-case
letters, and special control characters for full-screen
applications. The Utility Processor gives you memory
access and processor calls to both the 6502 and
the Z80, so APLN80 can access virtually any Apple
system ROM or peripheral card. Our CP /M Input
File Processor lets APLN80 read and work with
anyCP/M file.
Circle 423 on inquiry card.

An Input Stack Processor lets you spool input
commands for later execution. Our APL File Proces
sor gives you an indexed file system. The WSFNS
workspace makes APLN80 compatible with common
functions from standard mainframe APL versions,
plus some non-standard functions such as string
searching and extended formatting. Workspace FILE·
FNS gives you the most commonly used facilities
of file systems found on large timesharing services
such as l.P. Sharp and STSC.
Make your Apple a wizard of a terminal
Appropriate settings of APLN80's system variable
quad-TT, combined with your modem, let your Apple
communicate with other computers. The APL TERM

workspace goes even further, transforming your Apple
into a wizard of an APL terminal. WSIS uses the
workspace Interchange Standard format to transfer
application workspaces in from or out to other APL
systems. This gives you the power to move APL
programs developed in one version of APL into
another.
Amazing APL power for your Apple
If you already use some version of APL on a
mainframe, atime-sharing service, or aminicomputer,
you may wonder how useful APLN80 can be in an
Apple-size workspace. Our answer: you'll be amazed!
To give you utmost memory availability, APLN80's
auxiliary processors occupy memory only when loaded.
By using our )CSAV E and )CCOPY commands to
move functions and variables into and out of a work
space, you can run applications far larger than your
workspace. Also, APLN80 makes auxiliary proces
sors you develop more powerful. By offering avariety
of supervisory services, APLN80 lets your AP's write
error messages, read input, convert data, do string
search and compare, or even halt processing upon
error discovery.
Minimum hardware required
APLN80 for the Apple requires a 48k Apple 11
with autostart ROM, or Apple 11+, one disk drive,
a Z-80 SoftCard, and either the Language Card,
RamCard, or some other compatible 16k memory
extension card.
To learn more, act now
No matter what problemsyou'resolving, APLN&O™
can help you solve them faster, more easily. If
you'd like to know more, send us the coupon below.
APLN80 does so many things, in a single page we
can hardly begin to tell all the ways it can help you.
Write today for the full story of APLN80 for your
Apple.
NOTE: Spec1f1cat1ons sub1ect to change without
notice. Apple design, Apple It, Apple II+, and Lan
guage Card are trademarks of Apple Computer, Inc.
CP/M is a trademark of Digital Research. SoftCard
and RamCa1d are trademarks of Microsoft.
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§ Contact your local Apple dealer for ademonstration of APLN80 and get your copy today. If you don't §
§ have alocal dealer, use this coupon to order direct from us now: Please rush the items ordered below. §
I understand all items are normally in stock and available for immediate shipment:
-

-

D More information about APL/V80 for Apple
D APL/V80™ User's Manual · Enclosed is $30.
D Complete APL/V80 • Apple Software Package
Enclosed is $500. Please send me an end·
user license, object code disk, documentation
manual, and special APL character generator.
D Software PLUS RamCard · Enclosed is $675.
D Software PLUS Z-80 SoftCard · Enclosed is
$850

-

D Software PLUS Z-80 Sof!Card PLUS RamCard
Enclosed is $995
D Complete Hardware · Software system · APL/
V80 · Apple Software PLUS Apple 11+ 48k
computer with APL character genera tion card
already installed PLUS Apple Disk Drive,
PLUS NEC 12" video screen PLUS SoftCard
PLUS RamCard. Enclosed is $3195.
D As above with second Disk Drive · Enclosed
is $3695.

Enclosed is my check for$
Card "
exp. date __
OR Charge to D MasterCharge D Vis a
Signature_ __ _ _ __ _ _ __ _ __
Ship to: Name _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ __
Phon e _ __ _ __
Address
: City
State
Zip _ _ _ _ __

-
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§
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6901 Blanco Road ::
San Antonio, TX 78216 §!
(512) 340-1978 §
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A Day in the Life of an HP-41C
I prefer to call my HP-41C an HHC. That way I
don't have to call it a "calculator" or a "computer."
Hewlett-Packard calls it both a "calculator" and a
"system." Actually, the versatile HP-41C can be
treated any way the user desires. Its power and flex
ibility are illustrated by the fallowing tour of the HP
41C world.
It's morning and I find no cash in my pockets. No,
the HP-41C cannot mint money, but its continuous
memory can tell me how much I have in my checking
account. Upon pushing RCL (recall), the legend RCJ
appears in the alphanumeric liquid-crystal display. To
the right, two prompts (cursors) can be seen; these
prompts are the HHC's signal to supply a two-digit
number in response. Since data register 9 contains the
amount of my checking account balance, I punch 0
and 9. The HP-41C answers with $127.59000.
I only need to display two digits after the decimal,
so I push SHIFT for secondary key functions, then FIX
and 2. Each key gives a satisfying "thunk" when
pressed; tactile feedback has always been a Hewlett
Packard feature. The display is even more helpful by
naming each button's function as it is pushed. It's also
easy to cancel or correct a function if a mistake is
made. By using the back arrow key - , the screen
unambiguously shows each correction, and HP-41C
error messages appear in English.
I see that I have exactly $127.59 in my checking ac
count. Before deciding to deplete the account, I run
downstairs to check the just-delivered mail and happi
ly discover the arrival of a check for $300. Pushing 3 0
0 STO + 0 9 adds the $300 to my checking account (at
least within the calculator). In addition, I push E +
and see the number 12, marking the twelfth deposit I
have made since I began to count deposits in the Sigma
registers. The Sigma registers can compute the mean
(average) of all my deposits, the standard deviation,
and other statistical functions. To find the mean, I
push XEQ (for execute or run) and then spell out
M-E-A-N. This ability to call a function by spelling out
its name is very much a computer-like action.
After stopping at the bank, I head for the recording
studio where I work as an acoustical consultant and
maintenance man. Arriving at the studio, I discover a
volume unit (VU) meter that reads too low. I apply a
sine wave to the recording console's input; 2.0 volts
(V) are measured across the output terminals, yet the
meter reads 0 VU. Thanks to a program I've written,
my HP-41C can talk to me in English and clue me in to
the decibel error of the meter (see listings 1 and 2). I
can call this program in two ways. One way is by
name as above: XEQ d-B-V, and the program begins
running. Since I use the dBV program a lot, I reduced
the keystrokes to a single one via the USER mode.
In USER mode, the HP-41C is customized for in
dividual use; programs or functions can be reassigned
78
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to any keys. The entire keyboard can even be recon
figured if desired, then returned to normal by a second
push of the USER key. An added attraction is a
keyboard overlay which allows you to identify
reassigned keys with stick-on labels. Thus, a small,
uncluttered keyboard can call literally hundreds of
functions.
Throughout the course of the morning, I will use
several HP-41C functions and two other programs.
When the job is done, I attach the HP-41 C to one of
many available accessories, a battery-powered ther
mal printer. With the aid of still another program, it
prints out an invoice of parts and labor performed on
this job.
On the way to the next job, a friend and I play a
game of Hangman on the HP-41C. This game is in
cluded in the Games Pac, which is designed to help
while away those between-business hours. More
serious Standard Module Pacs are available to help
perform engineering and scientific tasks, among
others. The average application module price is $35.
The COPY function permits copying any program
from ROM (read-only memory) to RAM (random
access read/write memory) to allow customizing. For
example, I have added personalized prompts to the
game of Hangman.
Listing 1: A single key depression in USER mode executes
the author's program dBV. The calculator first prompts for a
voltage entry; response is 2.0 V, and the RUN key is pressed.
The calculator asks for reference voltage; 0.775 Vis assumed
if RUN is pressed. The answer is 8.2 dB over 0.775-V
reference. Next, the program is run with a different reference
voltage (1.23 V, which is 4 dB above a one-milliwatt
reference across 600 ohms). The answer is 4.2 dB over
1.23 V. Another key depression in USER mode executes the
author's program VOLTS. The calculator indicates that
1.55 Vis 6 dB over 0. 775 V. The display is formatted to two
decimal places but can easily be changed.

XEQ "dBV"
VOLTS?
2.0
RUN
REF?R/S=STND
RUN
8.2 dB/0.8 V
XEQ "dBV ..
VOLTS?
2.0
RIJN
REF?R/S=STNII
1.23
RUN
4.2 dB/1.2 V
XEQ .. VOLTS"
dB?
6.00
RUN
REF?R/S=STND
RUN
1.55 V/0.77

..
- -- 

Don't gamble
withyom
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Invest in an M System
"Okay, which entry-level, single
user microcomputer should I own?"
The BOS M System.
"Which multi-user system should
I own?"
The BOS M System.
"If I want a larger system with the
ultimate in performance and
capacity , what should I own?"
The BOSMSystem Multiprocessor.
"How much more does it cost to
own a single-user set-up and
upgrade it, than to start with a
larger system?"
Not a penny more.
"Can I have diskette, tape, and
large rigid disk storage?"
Yes.

"How about really good accounting
software?"
The MBSI* package (GL, AR, AP,
PR, OE/INV, Sales Analysis - all
in Cobol) is probably the best
available on any system...this is
one you have to see to believe.
"How about Word Processing?"
WordStarM, and others.
"Can I run all the otqer software
I've seen?"
Yes, if it's CP/M*** compatible,
almost certainly!
"Will I have to change the
operating system when I expand?"
No, withBOS/TURBODOS****,
just upgrade it.

"Well, this is important.. . will
service be available when I need
it?"
Yes, with a large dealer network,
strategically placed maintenance
depots, and fast factory repair
turn-around.
"Sounds great! But isn't it too good
to be true?''
·
'
No... and it's not even expensive!
So, why take a .chance with
somebody else?
·
"Okay, how can I get one?"
Contact your dealer, systems
house, or consultant - or call us
toll-free !

Business Operating Systems, Inc.
2835 East Platte Avenue
Colorado Spri.rigs, Colorado 80909
In Colorado Call: (303) 634-1541
Toll Free Number: 1-800-525-3898

Dealer and OEM
Inquiries Welcome
Circle 63 on inquiry card.

APPLICABLE INDUSTRY STANDARDS: S-100 IEEE 696 • RS 232, HDLC, SDLC, A1ync, Syn!' • CP/M:·' TURBODOS• • • • • 8" soft sectored d lakettea • ANSI XJ/BS/15 Tape Ca tridge
•Micro Buaine11 Software, Inc. • • "Tre.d •muk ol Mie1opro Int. Coi:p,, San Rafael, CA • • • "Regiolered T1~demaik of Dioltal Reou.rcho • •••'Software 2000, Inc.

The powerful programming ability of the HP-41C is
enabled by an extended version of the RPN language
that Hewlett-Packard introduced to the public in 1971
with ·the world's first handheld scientific calculator,
the HP-35. Over 130 scientific functions and 56 pro
grammable flags are available, some of which keep
track of the status of peripheral devices as well as con
trol the peripheral's status. While all previously made
calculators were hardware-intensive devices, the HP
41C is a software-intensive device. As such, each plug-

Listing 2: A single key depression in USER mode executes
the author's program PTOF (pitch to frequency) . The calcu
lator asks for the note, and the operator responds with "B
Flat," one octave below middle C The answer is 223 Hz; the
note and its octave are also given. Next comes a printout of
the first 22 steps of the PTOF program. Note the compact
nature of the RPN code. Each line's interpretation follows:
01-ALPHA Label; 02 and 03-store loop control number in
register 00; 04 and OS-store ALPHA string in register 01;
06-display format with no digits following the decimal; 07
through 09-these steps display the PROMPT shown above;
10-the operator's note is stored in the X register; 11-clear
flag 22, the digit entry flag; 12 through .14-these steps
display the second PROMPT shown in the running program;
15 through 17-if flag 22 is clear, store 0 in register Z. Other
wise, store the octave number there; 18 through 22-some of
the alphanumeric manipulations available to the HP-41C
user. A complete listing of this program is available from
Hewlett-Packard's Users' Library . Write to Hewlett-Packard,
Corvallis Division, 1000 Northeast Circle Blvd., Corvallis,
OR 97330 for information on how to join the Library.
:>~EQ

··PTOF··

NOTE_.?
BF
~:IJN

OCTHVE?R -~'S=0

-1
":lo~~

.:_ .., j. ..~

HZ ..

RIJN
BF/-

1

PRP
01+LBL "PTO
F""
02 .005
03 STO 00
04 "'CDEFGH"
05 HSTO 01
06 FIX 0

07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22

""NOTE?'"
HON
PROMPT
HSTO x
CF 22
""OCTHVE?
R/S=0"'
HOFF
PROt'IPT
FC?C 22
0
STO z
XEQ 05
HRCL y
HSTO y
RSHF
HSTO T

in module adds completely new functions, giving the
HHC a new personality.
Hewlett-Packard has taken a lot of care in naming
functions so one can remember them easily, but if I
forget the name of a function and don't have the in
struction manual handy, I'm not helpless. I can call up
a CATALOG, a directory of the many functions
available. Three such catalogs exist in the HP-41C (see
listing 3). Usually this list is enough to jog my
memory.
The future of the HP-41C is virtually unlimited. If
there were enough demand, a higher-level language
such as FORTH or even BASIC could be implemented
in a plug-in ROM. However, I find that the versatility
of RPN eliminates the need of a higher-level language
in most applications. A BASIC interpreter would run
markedly slower than RPN. FORTH might be faster
than BASIC, but the experienced user soon discovers
that new functions can be added in a remarkably
FORTH-like manner.

Listing 3: A printout of the HP-41C's CATALOG 1 function,
which lists all user programs in RAM, including the number
of bytes required. Total room used here is 1148 bytes. Ap
proximately 1064 bytes are free in the HP-41CV for more
user programs, an astounding amount of storage ability for
an HHC.

CHT
LBL'HEX
END
LBL'PTOF
END
LBL'dBI/
LBL'YOLTS
LBL'dBI'!
LBL •1rnns
END
LBL'Z

am

LBL'FREQ
END

t.BL'PHR
LBL'RPAR
E'Nn

LBL 'Hi'iHG
END
.EHD.

268 BYTES
203 BYTES

2'12 BYTES

62 BYTES
1'3 BYTES

37 BYTES
262 BYTES
33 BYTES

T ext co11ti1111ed fro m page 76

nectors. The cables are simple stranded wire; gauge is of
little importance. Cable lengths can be up to 10 meters
between devices when using simple stranded wire.
Distances of up to 100 meters are possible with twisted,
shielded, pair wire. Each HPIL peripheral (e.g., printer or
data cassette) is equipped with two corresponding mating
80
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connectors. Extension cables are available from Hewlett
Packard.
Plug the two loose cables into the side of the peripheral
and you're ready to go. If there is more than one
peripheral, connect the devices in a sort of daisy chain. In
this loop, information passes from a sending device

•

The following
add-ons are
available
Immediately:
• 2 Dual Headed 40 1tack Drives - (appears as
four) 640K of storage, software patch, easy
internal mount. $6.30.00
• Combo Card - Parallel printer. ASYNC
communication (RS-2.32), and clock calendar
functions, uses only one slot. $279.00
• 2 Single Headed 40 1tack Drives - .320K of
disk storage, easy internal mount. $450.00
• 481S additional RAM - 27 chips plug into
master PC bda'rd $75.00
•Add-on Memory Card - (uses 64K dynamic
RAM chips), 64K - $425.00, 128K 
$525.00, 192K - $625.00, 256K - $725.00
•Prom Blaster - Programs most 11\ to 4K
EPROMS or 25XX and 27XX single or
multivoltage, personality modules, read/write

software. $149.00
• l\pparat Game Diskette 
$24.95
•Clock Calendar - Features
seconds, minutes, hours, day or
week. date, month and year,
backup battery, leap year and
crystal time base. $129.00
• Prototype Card - .3.5 by 8 inch wirewrap
holds 150-14 pin dips. $29.95
• ROB Color Monitors - Includes cable, 16
color modifications, NEC - $L095.00,
AMDEK - $899.00, TECO - $699.00.
• .3rd and 4th Add-on Drives - Expansion
cabinet and IBM compatible drives, cabinet
and 1 drive - $499.00, two drives - $749.00
• 64K Hardware Print-Spooler - Parallel printer
adapter. buffers 13 m inutes or output at 80
characters/second. $.399.00.
• EPSON MX Printers - MX-80 (with dot

graphk:S) 

$499.00. l'1X-80 flff
- $575.00. MX-100 
$775.00
•Verbatim Datalife
Diskettes - (5-1/4" 40 track.
box or 10) $24.95
• 16K Memory Kits (9 chips) 
$25.00
• 5-1/4" Flip-Sort - $21.95
• S.1 /4" Plastic Library case
$1.95
Apparat will continue to develop add-on
products for your IBM Personal Computer. Call
today for more information. Dealer inquiries
welcome.

(303) 741-1778
IBM Personal Co mputer Is a rrademark of IBM .

.....
&'-Apparat,lnc.
4401 So. Tamarac Parkway. Denver. CO 802.37

(.30.3) 74 1-1778

"ON GOING SUPPORT FOR MICROCOMPUTERS"
Circle 33 on in qui ry card.

•

Photo I : Th e HPIL Modu le.

Photo 2: HP-41C connected to an HPIL Module, Digital
Cassette Drive, and Thermal Printer/Plotter in the loop.

.

_

Figure 1: The HPIL is a continuous loop, with data and instruc
tions traveling from an originating device back to that device for
a complete, bit-for-bit error check.

through all the other devices. When data return to the
source, they are completely checked for errors (see
photos 1 and 2 as well as figure 1). Since each succeeding
battery-operable device uses its own power to retransmit
the data it receives, total power in the loop is shared
equally, minimizing battery drain. All communication
between devices is supervised by the HPIL Module,
which is now available for $125.
Circle 431 on inquiry card.

\

t

HPIL Specifications: The New Firmware
As mentioned earlier, plugging a ROM into the HP
41C gives it a new personality. The HPIL Module is no
exception. Within it are the routines essential for turning
this portable, programmable calculator into a versatile
"outside world" controller. Three types of HPIL routines
are supported: printer-type operations (also suitable for
video display and for controlling external devices); mass
storage operations (for digital cassette or disk drive); and
interface control operations (largely used for controlling
external devices).
The HP-41C as controller can address each device in
the loop by a unique number. The HPIL Module is
capable of addressing up to 30 devices in the loop, cer
tainly a quantity large enough to satisfy most users. If
that's not enough, the addition of a module called the Ex
tended I/O (Input/Output) ROM will allow the HP-41C
to extend its address capability to a total of 961 devices
on the loop. If still more devices are needed, loops can be
connected through an HPIL Converter. (Each loop,
however, must have its own controller.) The Extended
I/0 ROM has additional capabilities which I'll discuss
later.
The calculator/controller designates which peripheral
is to be a sending device (called a talker) because there
can be only one talker at a time. The other devices on the
loop become listeners . When so instructed, listeners can
also act upon data passing through. For example, a
printer can print information, a video display can display
it, etc.
Hewlett-Packard does not intend to publish the actual
voltage levels or the digital nature of the commands used
within the two-wire HPIL loop. It has revealed that the
HPIL communicates with the outside world through the
HPIL Converter, a general-purpose interface board
designed to be attached to the user's GPIO (general
purpose input/output device) equipment. For example,
an original equipment manufacturer (OEM) may wish to
install an HPIL Converter within its electronic voltmeter,
enabling the voltmeter to be programmed by an HP-41C
or other computer. Hewlett-Packard intends to aid other
manufacturers by providing all the details necessary for
them to successfully communicate with the HPIL Con
verter. An overview of converter hardware connections
will be presented in a later section.

An Asynchronous Communication Loop
Quite a few more essential details are known about the
loop's protocol. The HPIL is an asynchronous com
munication loop whose speed self-adjusts to that of the
slowest active device in the loop. For example, if a slow
printer is connected within the loop but is not to be used,
the controller can instruct the printer to ignore data/in
structions and pass them on to the next loop device. That
way the loop can operate at its fastest possible speed. The
Extended I/O ROM will even allow a means for the
Digital Cassette Ori ve to pass data to the printer through
an essentially inert HP-41C. In this mode, the HP-41C
Circle 432 on inquiry card.

will become a relay device rather than a controller and
will not retard loop operation.

HPIL Speed
Just how fast is the HPIL loop? Depending on cir
cumstances, it can approach speeds of 40,000 bps (bits
per second). While this is many times faster than most
RS-232C serial links, the HPIL can be slower than the
parallel-based IEEE-STD-488 bus. (Originally known as
GPIB or HPIB for Hewlett-Packard Interface Bus, the
present IEEE-STD-488 was developed by Hewlett
Packard.) The HPIL is intended to be a low-cost, non
competitive alternative to IEEE-STD-488. The HPIL is
competition, however, for the more antiquated RS-232C.
Just the fact that the HPIL uses only two wires gives it a
definite advantage; then there is the availability of an
HHC as a controller.
Let's look at the speed of this asynchronous loop in
more detail. Since instructions as well as data are 'sent
around the loop, the instruction cycle of the controller
may become a significant factor. In almost all cases, the
loop controller will be the HP-41C portable calculator.
While microcode (machine language) runs through the
HP-41C at a speed of about 350 kHz, the practicalities of
the Macro Instruction Interpreter effectively make an in
struction cycle much slower. An instruction such as
ENTER I, originally keyed into program memory by the
operator, takes about 40 ms to execute. This includes the
overhead of the Instruction Interpreter and the HP-41C
Operating System. Therefore, practical data throughput
speed will probably average about 150 pytes per second
(1200 bps). The 40,000-bps HPIL maximum could only be
managed by, for example, an HP-80 series computer run
ning a machine-language controller program or by con
trollers Hewlett-Packard is now developing.

Using the Loop
Operation of the loop can be completely transparent to
the user. When a printer is in the loop, the operator (or a
running program) simply executes a PRINT function; the
HPIL searches for the first available printer to perform
the function using a unique feature called an accessory
poll. Optionally, the operator (or a program) may
specify a particular printer by means of the SELECT func
tion. In this case, the operator becomes only a little more
involved with HPIL operation.
Manufacturing plants may wish to have the HPIL con
trol a set of relays and read a number of indicators. The
HP-41C is ideally suited to that task. Its alphanumeric
capabilities and versatile keyboard allow programs to be
written so that they can talk to the plant operators in
plain English while performing compl~x underlying
operations.
Efficient firmware in the HPIL Module is available,
allowing a user to perform READ/WRITE funi
lS onto
a mass storage device (such as the Hewlf
ackard
Digital Cassette Drive) or PRINT functions. Firmware
supports either the Hewlett-Packard printer or any
ASCII-compatible standard printer having a parallel
port. Using less efficient instruction metqods, the present
firmware also allows the HP-41C to query and change the
status of relays, monitors, voltmeters, or hunclreds of
other devices.

More Efficient 110 Operation
The Extended Input/Output ROM plugs into the back
of the calculator and will add the following functions to
the firmware:
•Extended addressing of up to 961 devices on the loop
•User access to all additional functions
involved with.
'

Terminal Patient.
...

Avoid computer disasters
with anti-static protective
covers.
··

Let's face it. Computer hardware
can be subjected to many unex
pected ills,. .. dust, grime, spills,
static, pets and more.
Cover Craft Protective Covers
are easily the best available. Our
exclusive STAT-PRUFn1 anti
static vinyl prevents damaging

static electricity. Double-lold
stitching means unsurpassed life.
Designed to precisely fit terminals,
printers, drives, and more.
Give your sensitive electronic
equipment a fighting chance.
Visit your local computer dealer
or write to Cover Craft.
S1ar1 i11g at
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Box 5558. Amherst. NH 03055 • f603J 889·6811

Circle 129 on inquiry card.

... describing the price
perfonnance leaders in
table top computers.
Owning an SX from IMS
International is ajoy no matter which
model you choose.
Both give you Winchester perform·
ance and a lot more.
Our !iOOO SX table top computer
features eithf'r a !i.!i or II MByte
Winchester subsystem, plus one or
two ii 14" lloppy drives.
And our 8000 SX offers a 10, 20
or 40 megabyte Winchester, plus one
or two 8" floppies, and a 17 megabyte

incremental cartridge tape drive
subsystem.
Both high performance Winchester
subsystems deliver awesome speed
- ten times faster than floppies,
on the average. You can load a 20
KByte system program in less than
a second.
More importantly, IMS systems
are engineered for reliability, so
downtime won't take away the gains
Winchester technology brings.
They're strictly business, from their
metal-not-plastic cabinets to their
test-don't-guess circuitry.

And with our full 2-year warrant~;
you have it in writing.
Software for the SXs includes
either single user, or our new
high performance multiuser/
multiprocessor opt>rating sys
tems, plus BASIC, FORTRAN and
COBOL languages, and a host of
compatibility-tested application
programs.
Fhr complete information and
specification.~ on the 5000 SX and
8000 SX, along with the location of
your nearby IMS International dealer,
just contact us.

Circle 203 on inquiry card.

We'll tell you everything you ever
wanted to know about SX.
Call (714)978-6966 or
(702) 883-7611 today, or write:

~

INTERNATlONAL

WE BUILD COMPUTERS AS IF YOUR
BUSINESS DEPENDED ON THEM.

2800 Lockheed Way, Carson City,
NV 89701·lelex:910-395-6051

Listing 4: The DIRECTORY that leads every HP digital cassette.
Owners of the Card Reader will be interested to know that file
ALL is a WR/TEALL file containing the complete status of an
HP-41CV. This file loads in about 25 seconds as opposed to the
several minutes and inconvenience of using over 10 magnetic
cards. More than 50 files of this size can be stored on one
cassette!
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control and query of external devices attached to the loop
•A routine to enable bar-code generation on the new
HP82162A Thermal Printer/Plotter
•A routine to allow one or more cassette copies to be
generated; especially valuable when distributing software
or data for OEM use
•An external device will be able to "call" the controller
for service requests
The HP82183 Extended l/O ROM will be available by the
summer of 1982, with price to be announced.

Extended Functions/Solid-State Mass Memory
The HP82180A Extende_d Functions/Memory Module
adds firmware as well as additional read/write memory
to the HP-41C. While this new product is not directly in
volved with HPIL operations, it is being introduced now
in an effort to make the HP-41C a more "friendly," ver
satile controller and, of course, an even more powerful
HHC. HP-41C owners not interested in controlling exter
nal devices can still make use of the Extended Func
tions/Memory Module. First, this device adds 47 new
functions not included in the HP-41C mainframe.
Second, the HP82180A and two companion Extended
Memory Modules can increase the solid-state memory
space of the calculator by 4.2K bytes to a whopping,
handheld total of 6.2K bytes.
Many users will look forward to a programmable
ASSIGN function, which will enable special-purpose
keys to be automatically assigned and later cancelled
within specific programs. Previously, key assignments
had to be executed manually. Note that the software
intensive design of the original HP-41C is what makes
these post-production enhancements possible.
Another extended function allows alphanumeric
manipulations previously manageable but relatively
cumbersome in the standard HP-41C. For example, the
leftmost character of an alphabetic string can be iden
tified by a program and then acted upon. The 104-step
program PTOF (partially described in listing 2) could be
reduced to approximately 80 steps and would run faster
with the new extended functions.
Additional memory of 889 bytes is contained in the
86
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HP82180A; its companion, the HP82181A Extended
Memory Module adds 1666 bytes. Two HP82181A units
can be used at any one time. With all three modules plug
ged in, 4221 bytes of extended memory are available to
the user. The additional 4.2K-byte memory is called ex
tended memory to distinguish it from the resident
memory of the HP-41C. Extended memory is not online
in the sense that programs can be executed directly or
that data can be used directly. Instead, the new
read/write memory is organized in a file and register for
mat, just as on a disk drive and with equivalent access
speed.
For example, two completely different specialized cal
culators could be kept in solid-state storage and down
loaded into the main RAM on demand. ASCII data of up
to 4221 characters could be collected and stored in the
field to be acted later on by the HHC, by a computer, or
transferred to the new Digital Cassette Drive. It will not
be necessary · to "wipe" information in main RAM in
order to move data from the extended memory to the
Digital Cassette Drive. Data within the extended memory
can also be sorted, alphabetized, or otherwise organized
at disk-access speeds. The HP82180A Extended Func
tions/Memory Module is now available for $75, as is the
HP82181A Extended Memory Module.

Industry Reaction to the HPIL
The HPIL is certainly a versatile system, but what's the
catch? For now, there is one little catch: other manufac
turers may design peripherals to attach to the HPIL, but
the only loop controller presently available is a Hewlett
Packard product. Therefore, a turnkey system would
contain at least two Hewlett-Packard products-the
HPIL Converter and an HPIL controller. The company
says that the converter hardware will support controller
operation. Unfortunately, the software to run a con
troller is very complex, causing concern over possible im
proper HPIL operation. Nevertheless, manufacturers
who wish to develop a controller for the HPIL may con
tact Hewlett-Packard for details. Despite the Hewlett
Packard monopoly on the controller, the HPIL will pro
bably become popular with other manufacturers simply
because the versatility of Hewlett-Packard's most power
ful calculator makes it the ultimate controller.

HPIL Peripherals: The Digital Cassette Drive
To me, the most intriguing new peripheral is the
Digital Cassette Drive. Using digitally certified magnetic
tape, it is truly a mass storage device (see photo 2). Up to
131,072 bytes of online mass storage will fit into a small
cassette similar in size to an audio microcassette. The
drive itself is compact, and its flip-top cover contains a
convenient storage space for two cassettes. The magnetic
storage is 50 times the size of the HP-41CV RAM and, ac
cording to Hewlett-Packard, contains enough mass
memory to accommodate all the programs from the 26
HP-41 Solutions Books onto one tape. If this is not
enough online capacity, HPIL firmware even allows
"chaining" of multiple drives. The user or a running pro
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Circle 244 on inquiry card.

To check the effective speed of the cassette drive, I
recorded and then read back a Writeall file (2352 bytes). L
timed the machine from the moment I pressed the last key
of the READ ALL command to the time the read was com
pleted. It took 27.5 seconds; therefore, effective average
speed of data transfer using cassette is 85.5 bytes per sec
ond (684 bps). The read/write speed on the medium is a
respectable 963 bytes per second, but, as you can see,
tape-cuing time must lower the real speed considerably.
The same amount of information could be loaded from a
typical disk drive in a couple of seconds.

New Thermal Printer

Photo 3: With the HP-41, HP82160A. HPIL Interface Module,
HP-85, and HP82938A HPIL Interface Card, portable data col
lection, direct data transfer, and sophisticated data analysis are
made easy.

gram simply calls a file by its name. The HPIL firmware
searches the directory at the head of each cassette until it
finds the selected file, then loads the file from that drive
into RAM.
The cassette drive is of digital quality. It records data
with parity, and a VERIFY function is available to check
for errors. Being HPIL compatible, it can be addressed by
controllers yet to be developed for the loop . Powered by
rechargeable batteries, the drive has a standby power
mode feature, especially valuable where operation on
batteries and without human intervention is expected for
long periods. The controller automatically calls a
POWER UP function when it wishes to access the cassette
drive. As a result, this unit is truly field operable.
Using a two-track format, the cassette drive is bidirec
tional (one track per direction) with two speeds: 23 cen
timeters (9 inches) per second read/write speed and 76
centimeters (30 inches) per second search/rewind speed.
For those concerned about potential head wear at these
speeds, the company asserts that the tape-to-head
pressure is so light that head wear is insignificant. Data
density is 335 bits per centimeter. Format is 256 bytes per
record, with 512 records available per cassette.
When a file is called, the machine first reads the direc
tory at the head of the cassette for the location of the
named file (see listing 4 for an example of a tape direc
tory). Then the cassette rapidly (76 cm/s) winds to the
file and reads it back to the HPIL. Before writing a file,
the machine looks through the directory to see if the
name already exists. If so, it will rewrite (record over)
that file. If not, and if space is available on the medium, it
will add the new file name to the directory, speedily jump
to the free spot on the tape, then record the new file, all
under HPIL control.
Seven different types of files may be recorded: Pro
gram, Data, Key Assignments, Status (condition of the
HHC-useful for reestablishing conditions after a run
ning program has been interrupted), Writeall (entire con
tents of the calculator), ASCII, and Unknown.
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Probably the most important feature of the new ther
mal printer is its HPIL capability, which allows it to be
addressed by future controllers and computers. The
HP82162A Printer/Plotter includes all the features of the
earlier HP82143 as well as the ability to print bar code.
Since it too runs on rechargeable batteries, a standby
power mode is included.
For those who are unfamiliar with the earlier printer,
its features include: ASCII standard upper and lowercase
_characters and special characters, double-wide printing
option, a 24-character line, user-definable characters,
and plotting capabilities. HP-41C users should im
mediately see the potential of the HPIL interface plus
printer plotting-an input signal can now be plotted in
real time.

More HPIL Peripherals
The HP3468A Digital Multimeter (DMM) is program
mable through the HPIL. Its 12-character alphanumeric
display can output messages generated by the controller
or by the DMM. Resolution is adjustable from 3 to 5
digits, with increased resolution resulting in a propor
tional trade-off in speed.
The HP82938A HPIL Interface Card shown in photo 3
plugs into the Hewlett-Packard Series 80 personal com
puter. The computer will then be able to take control of
the loop. It can also be programmed to store and analyze
data collected on the calculator. ROMs for the Series 80
machines are compatible with the HPIL Interface Card,
allowing the computer to use the printer, cassette drive,
and all future HPIL peripherals.
The HP82182A Time Module plugs directly into the HP
41C. This will allow the unit to be turned off and then
"awakened" automatically by the timer's programmable
ALARM function. The program will start running the
line at which the HP-41C was positioned when it was
turned off (or when it turned itself off). Since OFF is a
programmable function, the process can be repeated in
definitely. The timer becomes especially useful in a con
troller situation, allowing measurements to be taken at
regular intervals, devices to be turned off, pressures
regulated, etc. This module can also display time and
date and provide calendar data over a 2738-year span.

The HPIL Converter
The key to the HPIL's success will be the availability of

Our drives feature excellent engineering , and
all of the advanced performance features you've
come to expect from the nation 's leading disk
drive manufacturers. All systems are completely
burned-in and tested . And. you'll see at least
five quality assurance stamps on each and every
drive. which is how we make sure our drives
will run and will continue to run past our
optional two year extended warranty.
Our drive packages start at $250.00 and in
clude a comprehensive operations manual and
an attractive static free, dust free cover.

Systems available for Altos. 1 Apple™. Atari.
Heath™. North Star™. S-100, 2 TRS-8CJTM (Model
1.11.111 , Color). Zenith™.
If one of our drives fails to meet your highest
expectations of how trouble free and reliable a
disk drive can be. then return it to us for a
complete refund .•
So. before you btJy another drive. take a test
drive with Gloe of m:1Fs. We're swre that you'll
findTRAXXtobethe j
~

fi7~~GUARANTEEDI
Circle 419 on inquiry card.
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Call our toll-free TRAXX LINE: 1-000·621-3102. In Illinois. call: (312) 987-1024. 10AM·6PM CST.
Monday thru Friday. ·For full refund drives must be returned within 10 days of purchase.

Photo 4: The HPIL Convert er (4 .5 by 11 by 2 cm) connects the
HPIL loop with the outside world.

the HPIL Converter. This component (see photo 4) is
designed to interface the HPIL with the outside world.
OEMs may wish to build HPIL capability into com
ponents such as measurement instruments, enabling pro
grammable control by an inexpensive HHC rather than a
much more costly computer.
BYTE readers who have connected hardware to com
puter input/output ports are probably familiar with a
VIA (versatile interface adapter) or a PIA (peripheral in
terface adapter). Applying a similar philosophy, the
HPIL Converter is a much smarter device. The converter
contains the necessary firmware to recognize HPIL
instructions and to convert specific instructions and data

from the serial HPIL format to a dual 8-bit parallel for
mat. As a matter of fact, one of the sample schematics
presented in the converter manual is an interface with a
Centronics-style parallel printer connector.
Hewlett-Packard supplies a 34-pin printed-circuit-type
mating connector; a standard ribbon connector will also
work. Power for the HPIL Converter ( +s V DC at 90
mA) is derived from the host device. All input/output
lines are TTL-compatible and include two bidirectional
8-bit ports, three input handshake lines, three output
handshake lines, and several special-purpose lines. The
latter are used for triggering external devices and for
communicating special conditions such as power down,
power up, or service request. Complete hookup details
for programming negative or positive logic strobes, full
or half duplex operation, and more are furnished in the
HPIL Converter documentation.

Some Revisionist Thoughts
The addition of all this hardware to the Hewlett
Packard arsenal poses a couple of logistical problems.
The first problem concerns battery charging; there are
too many plugs and not enough sockets. The HP-41C,
printer, and cassette drive each come with identical-style
power connectors. A power transformer and a charging
cable are also furnished with each unit. It is certainly
inconvenient to have to find wall sockets for all these
devices . I hope that Hewlett-Packard relieves the conges

lnfoWorld experts voted
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FAST. Proofreads 40 pages a minute on a floppy disk.
EASY TO USE. Beginners can use almost immediately.
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Spell guard requires CP/M ® opera! ·1ng system and a word processing progra m.
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Circle 208 on inquiry card.

Circle 237 on inquiry card.

Photo 5: Hewlett-Packard's HP82163A Video Interface connects a monitor or TV to HP's interface loop. This permits handheld

computers like the HP-41C-previously limited by a single-line display-to display information in a 16-line by 32-character video
format. Aided by the new interface (available by the end of 1982), HP-41C owners can review up to 16 program steps at a time.

tion by introducing a charger capable of powering several
peripherals at once.
The second logistical problem is more serious. Hewlett
Packard has supplied a "horn of plenty" in modules, but
there are only four sockets to receive them. A user may
very well need to operate several of these modules
simultaneously. Hopefully, the company will soon sup
ply a "piggyback module adapter" of some sort to relieve
the problem. Outside of the above, very few complaints
can be made about Hewlett-Packard's well-supported
products.

The Future
With the introduction of the HPIL Loop, Hewlett
Packard has made a commitment to issue a series of new
HPIL controllers, peripherals, and instruments. Expect to
see in the near future a video/TV monitor interface
(shown in photo 5), an 80-character/line impact printer,
an HPIL/RS-232C converter, and a self-powered version
of the GPIO board designed for the home hobbyist. No
official corporate announcement has been made at this
writing, but Hewlett-Packard probably will introduce
these items before the end of the year.
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I'm sure someone will ask about word processing with
the HP-41C and the HPIL. It's conceivable but not
without an external keyboard since the HP-41C is only
good for "hunt and peck" typing. Its alphanumeric
capabilities and portability will lend themselves to many
other unique jobs in the very near future.

Conclusions
As usual, Hewlett-Packard's documentation is ex
cellent. Prototypes of the new products must have been
in use within the Corvallis, Oregon, plant for a con
siderable length of time because the style of the instruc
tion manuals reflects much experience with the products.
With any new and complicated product, there are
bound to be bugs. The ones I have found so far have been
minor. My experience is that Hewlett-Packard's Corvallis
Division will respond to consumer complaints quickly
and efficiently.
The potentials of the HPIL loop are literally awe
inspiring. As such, it is difficult for me to make an overall
evaluation other than that the future looks bright. I sug
gest you read on to page 94 and delight in what's just over
the HPIL horizon.•
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16K STATIC RAM $169

64K STATIC RAM $ 795
32K PARTIALLY POPULATED $479 48K PARTIALLY POPULATED $659

NO RISK TRIAL
Anally, you can buy state-of-the-art
S-100 static memory for your
computer at unprecedented savings.
Memory Merchant's memory
boards provide the advanced
features, quality and reliability you
need for the kind of operational
performance demanded by new
high-speed processors.

COMPLElELY ASSEMBLED

We are so convinced that you will
be absolutely delighted with our
boards that we extend a no risk trial
offer: After purchasing one of our
boards, you may return it (intact) for
any reason within 15 days after
shipment and we will refund the
purchase price.

NEW 18 MONTH LIMITED
WARRANTY!

These memory boards are not kits,
nor skeletons-but top quality, high
performance memories that are
shipped to you completely assembled,
burned-in, socketed, tested and
insured with one of the industry's
best warranties.

The reliability of our boards, through
quality controlled production and
proven performance, has enabled
us to extend our warranty to a full
18 months. This includes a 6 month
exchange program for defective units.

SUPERIOR DESIGN & QUALITY

Please send check, money order,
VISA or MASTERCHARGE (add ICA#)
with your order. Sorry, no C.O.D'.s.
Specify model number, and quantity
desired. Shipping and handling
charge is $5.00 per board. California
residents add 6% Sales Tax. Credit
card purchases may be telephoned
to (415) 483-1008.
OEM and DEALER inquiries invited.

Memory Merchant's boards are
created by a designer, well-known
for his proven ability in advanced,
cost-efficient memory design.
Innovative circuitry provides you
with highly desired features and
incredible versatility.
Only first quality components are
used throughout, and each board is
rigorously tested to assure perfect
and dependable performance.

SHIPPED DIRECT FROM
STOCK
All Memory Merchant's boards are
shipped direct from stock, normally
within 48 hours of receipt of
your order:

HOW TO ORDER

r:rJT,.mamorv
ifJlilJ marchant
14666 Doolittle Drive
San Leandro, CA 94577
(415) 483-1008

64K RAM, Model MM65K16S
Cool running operation to 10 MHz
Ultra low-power consumption
Fully loaded 64K board draws:
Typ. 350 Ma. (Max. current 550 Ma.)
Bank Select Capability
Extended Addressing Capability
One 16K submodule equipped with a
2K window which may be located
in any of the 2K segments
2716 (5V) EPROM Compatibility:
Programmed 2716 EPROM's may
replace any or all of the RAM
Four independently addressable 16K
submodules on one board organized
as two pair of independent 32K
banks or as one 64K Extended
Address Page. Each 32K bank
responds independently to phantom.
Bank Select logic is compatible
with either Cromemco Cromix* or
standard Bank Select software.
*Cromix is a trademark of Cromemco.

New 16K (2K X 8) 150ns Static RAM
Runs on any S-100, 8-bit system
MPM Conversion Option: Write for details.

16K RAM, Model MM16K14
Bank Select Capability
Extended Addressing Capability
One 4K segment equipped with 1K
windows
Four independent 4K X 8 byte
segments
Uses field proven 2114 (1K X 4)
Low-power consumption (Typ. 1.3 Amps)
Runs on any S-100 8080, 4 MHz
Z-80 or 5 MHz 8085 system.

Prices. terms, specifications subject to change without notice.
Circle 252 on inquiry card.

The AI13 lnterface puts
your Apple®Computer
to work
in the
Laboratory
For Only

A Future Day in the Life of an HP-41C
It's morning (February 1, 1983), and I find no cash in
my pockets. No, the HP-41C cannot mint money, but
it can call the bank for me and engage in a friendly
conversation with the bank's computer. I plug the
Modem Management Pack into a blank slot and con
nect the HP-41C to an HPIL converter which in turn
has been hooked up to a telephone coupler. I quickly
learn that the check from Detroit finally cleared, and
my checking account is good for $1000.
Later, I arrive at the recording studio and discover a
faulty VU meter (things haven't changed much). I am
now carrying a powerful tool consisting of my trusty
HP-41C attached to an HPIL Converter, an AID
(analog-to-digital) converter, and a long cable ter
minating in alligator clips. These components make up
not just a programmable multimeter, but a complete
measurement and analysis system customized by the
user-me!
The HHC tells me that there is 2 .0 V across the con
sole's output terminals, which represents 4.2 dBs
above the reference of 1.23 V. I suspect an intermittent
connection, so I've programmed the HP-41C to beep
whenever a change in level occurs (a high-frequency
beep if the level goes up, low-frequency if it goes
down) and to display the new voltage and dB level.
When I wiggle a loose resistor on the circuit board, the
HP-41C cheerfully beeps to signal the cause of the pro
blem. Even in 1983, cold solder joints and bad connec
tions cause the majority of service problems.
My next job is rather distantly located, but this time I
the HP-41C is not available to play Hangman. It has a
much more important job to do-it's helping to fly my
Beechcraft. You see, back in 1981, the Hewlett- I
Packard company produced a custom ROM for the
Beech Aircraft Corporation, turning the HP-41C into a
revolutionary flight-planning system capable of saving
thousands of gallons of fuel a year. Well, today
(1984?) this system has been updated so that the plane
is equipped with an HPIL Converter. Since instrument
data is now transmitted directly to the H.P-41C, the
pilot does not need to key in information about fuel
flow, speed of descent, wind velocity, or air speed.
Of course, as soon as I get the money, the next step
will be to purchase the HP-41 C Auto Pilot. By 1985, I
will be able to plan my flight at home on the portable
HP-41C, carry it with me to the airport, and plug it in
to the control panel of my airplane. Thus, it will help
me in the air and continue to serve me on the ground.
The preceding "science fiction" story is based entire
ly on components that are available today and on
technology that is completely within reach. We have
only begun to dream.

I

$550*
You can plug
this powerful interface
easily into your AppleComputer
and create a fast, flexible
analog data acquisition system
with all these features:
• 16 independent input channels
• Ranges from I OOmV to ± SV. selectable by software
• 12 -bit precision . 0 .024 % accuracy
• Fast 20-microsecond conversion time
•Sample-and-hold circuitry captures changing signals
• External trigger mode responds to commands from
remote equipment
• Software diskette included. to get you started right
away
A I 13 comes with a I -y ear warranty and is backed by full
technical support. It is part of a full line of '5 analog and
digital systems. all inexpensive and modularly designed
so that you can select and pay for only the interfaces and
functions you need .
Interactive Structures has been designing and producing
interfaces for Apple Computers since 1977. Thousands
of '5 units are in use internationally. One is being used in
the instrumentation for making analog readings aboard
the NASA Space Shuttle.
Write or call now for more information on the A 113
the best investment you 'll make in a research assistant.
• Recommended U 5 hs1 pri C"e e ach
Apple IS d re gist ere d trade nam~ o l A p pl f>l-• l (ompufer lnr

Circle 464 on inquiry card.

Interactive Structures, Inc.
112 Bala Avenue
P.O. Bo x4 04
Bala Cynwyd , PA 19004
(215) 667-1713

1
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Electrohome DistributoIS
Consumer Computer Mktg. Inc., Sudbury, Mass (617) 443-5128
Components Unlimited Inc., Lynchburg, VA (804) 237-6286
EMES Systems Ltd, New York, NY (800) 223-1799
Circle 164 on inquiry card.

Anthem Systems Company, Burlingame, CA (415) 342-9182
Mycrosystems Distributors Inc., Dallas, Texas (214) 669-9370
Computerland, San Leandro, CA (800) 772-3545 CExt. 118)
Outside California (800) 227-1617 (Ext. 118)

TRS-80MDISCOUNT
~BUY DIRECT~
WE SELL THE FULL LINE OF TRS-SO'S
AT WHOLESALE PRICES
*** PERSONAL COMPUTERS***

Strawberry Tree's Dual
Thermometer Card
for the Apple
Dr. William Murray
RD #3, Box 363
Montrose, PA 18801

MODEL II
26-4002 64K I Drive ...................... 532'.
Ask About Hard Drives
MODEL Ill
26-1062 16K ........... .. ..... . ........... 581~
26- 1066 48K with
2 Drives, RS232 .......... . ............... 52049
COLOR COMPUTER
26-3001 4K ............................... 5309
26-3002 16K Ext. Basic. ................. .. . 5455
26-3003 32K Ext. Basic. ...... .. ...... .. .... 5569
POCKET COMPUTER
26-3501 Pocket Computer ............. . .... 5155
COLOR COMPUTER DISK DRIVES
26-3022 Color Disk Drive #1. .. ............. $498
26-3023 Color Disk Drive #2, 3, 4........ . ... $338
•LARGE INVENTORY
WRITE FOR YOUR
•FAST DELIVERY
FREE CATALOG

If you've ever needed to monitor temperatures over an
extended period of time, then Strawberry Tree's Dual
Thermometer Card is for your Apple. Actually, the card
is part of a complete package that also contains a disk,
two thermometer probes, and a user's manual.
The thermometer card has an internal clock that can be
set when the system is loaded, or, if a clock/calendar
card is present in the system, the clock can be set
automatically. This feature enables your Apple to record
the time at which temperature data is taken. Data-sam
pling intervals can also be set to occur at any preset time
by means of the internal timer. The current temperature,
along with the maximum and minimum, can be recorded
for each probe and stored on disk or sent to a printer as
output.
Everything in the package (see photo 1) is first class,
which helps justify the retail price of $260. The card has
fully socketed integrated circuits (ICs) and gold-plated
edge connectors. The 83-page manual covers virtually
every topic from installation to software modification.
The software is a refreshing departure from many Apple
peripherals on the market today. It is usable, under
standable, and can be modified if necessary.

THOUSANDS OF SATISFIED
CUSTOMERS
ORDER TOLL FREE

1-800-841-0860
MIGRO MANAGEMENT
SYSTEMS, INC.
DEPT. NO. 1
CAIRO, GA. 31728
115 C. SECOND AVE. S.W.
GA. 912-377-7120
TM . TANDY CORPORATION
FREE COPY OF WARRANTY UPON REQUEST
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Circle 265 on inquiry card.

Photo 1: Strawberry Tree 's complete package of temperature
monitoring equipment for the Apple.

THE $595*
SMART TERMINAL
The Heath 19 Smart Video Terminal gives you all the
important professional features you want in a ter
minal, all for under $600~You get the flexibility you
need for high-speed data entry, editing, inquiry and
transaction processing. It's designed to be the back
bone of your system with heavy-duty features that
withstand the rigors of daily use.
Standard RS-232C interfacing makes the 19 com
patible with DEC VT-52 and most computer systems.
And with the 19, you get the friendly advice and
expert service that makes Heath/Zenith a strong
partner for you.

Completely ad
dressable blinking
cursor lets you
edit anywhere on
screen.

Reverse video by
character lets you
emphasize words,
phrases or paragraphs.

Sold through Heathkit Electronic Centerst nationwide
(see your white pages for locations). Stop in today
for a demonstration of the Heath 19 Smart Video Termi
nal. If you can't get to a store, send for the latest
Heathkit® Catalog. Write Heath Co., Dept. 052-894,
Benton Harbor, Ml 49022.

HEATH/ZENITH

Your strong partner
High resolution CRT
gives you sharp, easy
to-read image, reduces
eye-strain.

Complete ASCII
character set includ
ing upper case,
lower case with
descenders, and
special graphic
symbols.
80 character by 24
line format, plus 25th
line for operator mes
sages and prompts.
Professional
quality keyboard,
standard type
writer layout, 72
keys, including
12 special function
keys.

I

Z-80 microprocessor
control makes the 19
capable of multitude of
high-speed functions.
It's the only terminal
with ROM source code
readily available.

Insert and delete
character or line plus
erase to end of line
and end of screen
make the 19 ideal
for sophisticated
editors like WORD
STAR.
Cursor and
special functions
are accessible
by keyboard or
computer, using
either DEC VT-52
or ANSI Standard
protocols.
Keypad in
calculator format
permits fast,
easy entry of
numeric data.

·in kit form, F.O.B. Benton Harbor, M l. Also ava ilable the completely assembled Zenith Z-19
at $895. Prices and specifications are subject to change without notice.

tHea th Company and Veritechnology Electronics
Corporation are wholly-owned subs idiaries of Zenith
Radio Corporation. The Heathkit Electronic Centers
are operated by Veritechnology Electronics Corporation.
CP-202C

Hardware

At A Glance
Name
Dual Thermometer Card for the Apple II
Use
Long- and short-term temperature measurements
Manufacturer
Strawberry Tree Computers
949 Cascade Drive
Sunnyvale. CA 94087
Price

5260
Features
Two temperature-sensing probes. Apple hardware board. software
contained on a 5 V.-inch disk, user's manual
Capabllltles
Reads present temperature of each probe, keeps track of maximum
and minimum of each probe, and records temperature difference
between probes. Also records date and time when samples are
taken and sends data to printer or to disk for storage.
Hardware required
Apple II Plus with 48K bytes of memory or Apple II having 48K
bytes of memory with Applesoft; disk drive with DOS 3 2. 3.21, or
3.3 (will load on 13- or 16-sector machines) .
Addltlonal options
Will output with no modifications to almost all printers that have
been correctly interfaced; will set the date and time directly from a
Mountain Hardware card; otherwise. the internal clock can be set
from the keyboard.

1982 VERSION IFR SIMULATOR
Apple II Plus DOS 3.3

Features a lifelike panel that simulates the
airplane instruments that are used for flying and
navigating in clouds. FLY IFR LANDINGS,
PATTERNS, and CROSS COUNTRY in several
areas of The United States. $50.00 at your
computer store or direct from:
PROGRAMMERS SOFTWARE
2110 N.2nd St.
Cabot Arkansas 72023
(501 ) 843-2988
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Circle 338 on inquiry card.

The thermometer card contains 12 !Cs that draw 70
mA (milliamperes) from the + 5-volt supply and 30 mA
from the + 12-volt supply. If the need arises, up to 7
cards can be installed in an Apple II, permitting you to
monitor 14 different temperatures. The probes come with
10 feet of wire but can be extended to 500 feet without
loss of accuracy. The probes are electrically isolated from
their 0. 19-inch by 0.65-inch case but cannot be immersed
in water or other conductive fluids. (Special probes are
available upon request.) For noncritical applications, the
probes could be enclosed in a boilable freezer bag. The
accompanying loss in sensitivity wouldn't affect results
where slow temperature changes are expected. The accu
racy of the unit is 0. 4 ° from - 20 ° to 50 °C and within 1 °
from -50° to -20° and 50° to 100°C.
The thermometer card contains two major sections-a
timer and an analog-to-digital converter. Its data
acquisition is similar to that used by the Apple's game
paddles: resistance changes from the probes are used to
alter the timing of a latch. The precision of the timing cir
cuit is much more accurate, however, than the Apple's
simple circuit and is fully described in the user's manual.
Because the system is set up to be slot independent, the
card can be located anywhere (yes, even slot O) without
major modifications, External devices such as fans or
heaters can be controlled using the data obtained from
the dual thermometer board with the addition of the nec
essary interface hardware. This makes the device helpful
not only for monitoring temperatures but also for
controlling them.

Software
The software will load on 16- or 13-sector machines
(DOS 3.3 or 3.2) without modification. When the disk is
loaded, the time must be set from the keyboard if a
clock/calendar is not available. This shouldn't be much
of an inconvenience once the equipment is up and run
ning. The internal clock of the dual thermometer is trig
gered by the Apple's crystal-controlled clock, so accuracy
shouldn't be a problem.
The second thing that must be done upon starting the
system is to set up the data-measuring parameters. The
program gives you the ability to:
• choose one or two probes for temperature measure
ment
• monitor maximum and minimum temperatures of both
probes
• set alarms for temperatures above and below the preset
maximum and minimums
• record the difference between the two thermometers
• specify output in Fahrenheit, Celsius, or absolute
(Kelvin)
• record data at predefined intervals on a printer or disk

If the same setup is used frequently, it too can be
recorded on disk, eliminating the necessity of entering the
same information each time.

SEATTLE COMPUTER'S NEW RAM+ GIVES YOU
THE MEMORY YOU NEED AT APRICE YOU CAN'T FORGET.
A great new machine, the IBM personal computer, just got
better. With RAM+, the new expansion memory from
Seattle Computer.™
RAM+ can change your personal IBM from a
pony to a workhorse by adding up to 256 K of memory.
RAM+ is expandable, reliable and is made by Seattle
Computer, the people who created the operating system
for the IBM personal computer.
To make your IBM work even better, each RAM+
card has a RS-232 serial port which uses IBM supplied
software. And RAM+ comes fully assembled, tested and
with a 90 day guarantee.* The RAM+ is available in 64 K,
128 K, 192 Kor 256 K, with affordable prices ranging from
$475. to $1,075. Expansion kits are also ava ilable.

How to order: Call Anna Ford at (206) 575-1830 for the
location of the nearest RAM+ dealer.
The RAM+ -a great add it ion to your I BM
personal computer. At a great price.

Dealer inquiries welcome.

~~TER
1114 Industry Drive, Seattle, Washington 98188
Circle 366 on inquiry card.

* Extended warranty availabl e.
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racy. Figure 1 shows two experimental plots. Each plot
contains two curves, one of the probe and one of a mer
cury bulb thermometer. In figure la, the average rate of
change is 8.89 °C per minute, while that of figure lb is
4.57 °C per minute. The rapid change in temperature with
respect to time in figure la produces as much as a 4 ° error
between probe and mercury thermometer. When the rate
of change is slowed by a factor of 2, the two devices give
about the same reading. This drawback won't be a prob
lem where temperature variations change slowly. In
deed, given the required stabilization time, I found the
probes to be well within their rated accuracy.
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Figure 1: Tracking Strawberry Tree 's thermometer probe versus
a laboratory mercury thermometer. Figure la shows responses
to an 8.89 °Cl minute rate of change; figure lb shows responses
to a 4.57°Clminute rate of change.

One missing feature, however, is a method for obtain
ing an average temperature for the collected data. If
desired, the software can be modified to accumulate the
sum of all temperature samples taken and divide that sum
by the total number of samples. This should be an easy
modification since the disk is not "copy protected," and
the software is fully described in the user's manual.

Limitations
One of the major limitations of the Strawberry Tree
Dual Thermometer card is the stabilizing time necessary
for accurate measurements. The manual states that the
probe requires 4 minutes to stabilize to within 0.1 ° for a
100 ° change. For comparison, a laboratory-grade mer
cury bulb thermometer will stabilize over the same
temperature change in approximately 10 seconds. This
would limit application of the device where large
temperature variations can occur in relatively short time
intervals.
Appendix E of the user's manual addresses this issue
and offers several suggestions for obtaining greater accu
100
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Applications
The possible applications of this dual thermometer
board are many because of the careful attention given to
writing the software. With the ability to record data on a
printer or disk, many long-term temperature studies can
be undertaken.
An engineer could use the dual-thermometer board in a
solar heating experiment. One thermometer probe would
monitor the internal temperature of the solar collector
while the other would record the surrounding
temperature. The data collected would help determine
the best angle for the collector, the best collector coating
for maximum heat gain, etc. With the card, readings for
an entire day could be gathered automatically.
A homeowner might want to do a long-term energy
study by monitoring the temperature difference between
the inside and outside of the house. After keeping track of
temperature differences and the amount of oil, gas, or
electricity used per month, the most efficient temperature
setting for the house could be determined by plotting a
curve of temperature difference versus fuel consumption.
A scientist desiring to monitor the temperature of a
microscopic culture might wish to record the information
on a printer as it is gathered. A further possibility would
be to have the computer sound an alarm if the culture got
too hot or cold (this could be done by setting the alarms
for the probe at the maximum and minimum limits).

Conclusions
The hardware and software of the Strawberry Tree
Dual Thermometer board are excellent, with all opera
tions fully supported and documented. Any modifica
tions to the BASIC program should be straightforward
and require only fundamental programming skills.
The temperature probes can be located at distances up
to 500 feet, offering great flexibility in probe placement.
Special probes can be ordered for immersion in liquids.
Two probes can be used at the same time, each recording
its present temperature, maximum, minimum, and the
temperature difference between the two.
The software permits readings to be calibrated in
Fahrenheit, Celsius, or Kelvin. Data can be recorded.on a
printer or disk at preset intervals. An alarm can be set for
each probe to indicate when a preset maximum or
minimum temperature has been passed.•

SOLVES YOUR FILING PROBLEMS
SUPERFILE makes your information files an ASSET!
Menu driven
Customize
program
included

CLIENT RECORDS
SALES LEADS
CORRESPONDENCE
JOURNAL ABSTRACTS
PERSONNEL RECORDS
MAILING LISTS
CARD FILES
LEGAL CONTRACTS
ALMOST ANYTHING!

Learn in minutes
Ready to run
Demo data base
included

The USERS MANUAL tells you how to use SUPERFILE
to index and retrieve information for these and other practical uses.

IF YOU CAN TYPE, YOU CAN TEACH YOURSELF TO USE SUPERFILE IN MINUTES.
You Need

Technical Specifications

Computer with Z-80® cpu
and at least 48K memory

SEARCH SPEED: 100 records per second*
RECORD ENTRY: your own text processor or
easily convert your present files
#RECORDS PER DATA BASE: max. 8,000
on 8" SD (depends on disk capacity)
RECORD LENGTH: variable to 256,000 char.
(free format - no fixed length fields)
#KEY WORDS PER SEARCH: max. 64 using
"and", "or" & "not"
#KEY WORDS PER DATA BASE: max. 3,000
alpha-numeric plus 32,000 integers
#KEY WORDS PER RECORD: max. 250
KEY WORD LENGTH: max. 64 char. each
#FILES PER DATA BASE: no limit
Fl LE SIZE: max. 256,000 bytes
SORT: alpha-numeric by record
MERGE and/or SPLIT: records and files

CP/M ® operating system
2 or more floppy disk
drives or hard disk

Disk Formats
8" single density
5" including:
Osborne, Xerox,
North Star, I ntertec,
Apple (cp/m), Vector.

Where
Your Dealer
Call FYI, INC.
Write FYI, INC.
Reader Service #
Special Dealer DEMO free,
on request from qualified
Dealers and OEM 's.

SUPERFILE [TM) trademark of FY I, INC .
Z·BO® registered trademark of Zilog
CP/M® registered trademark of Digital Resear ch
• Us ing Z·BO, 4mhz, 8" DD, av. 10 keywords/record.

SUPERFILE costs only $195
(including DEMO data base, manual and
30 day money back guarantee)
MANUAL only: $50 (applies to purchase)

FYI, INC.
P.O. BOX 10998 #615
AUSTIN, TX. 78766
(512) 258·6310

MC/VISA

Please add $10 outside the US, Canada , Mexico

IT'S WHAT YOU CAN FIND THAT COUNTS!
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.
Software
Psychology:
Human Factors In
Computer and
Informatlon
Systems
Ben Shneiderman
Winthrop Publishers Inc.
Cambridge, MA, 1980
320 pages, hardcover
$24.95
Reviewed by
Bruce Robert Evans
16 Marwin Road
Pickering Ontario
Canada L 1V 2N7

Until recently, compu(~rs
have been the domain of pro
fessionals. With the advent of
personal computers, informa
tion networks, and dedicated
controllers in equipment,
programmers and designers
must be aware of the impact
of software on end users and
vice versa. Much has been
written about human engin
eering, but nothing has ap
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Book Reviewws
peared about humanizing
software. Software Psy
chology will help the systems
engineer and programmer
remedy this deficiency.
The layout of the book re
flects the author's back
ground in the psychology of
learning. At the beginning of
each chapter, there is a list of
the section headings, fol
lowed by an explanation of
what is to come. Two sum
maries, one of .practical points
for the programmer and one
of possible leads for the
psychology researcher, follow
the body of the book. The
repetition distressed me, but
with time it became obvious
that it was achieving the
desired purpose-I was re
taining the material.
Shneiderman starts by
analyzing what programmers
do . Using one of the key
tenets of management
analysis, he delineates tasks
and their performance. With
out generalizing, the author
dissects some of the well
entrenched "truths." Do com
ments clarify a program? Do
symbolic variable names
help? Expect your prejudices

to be challenged. The author
insists on measuring as he at
tempts to assess a program
mer's· output. Many com
monly held beliefs topple. For
example, while the number of
lines produced may be accept
able criterion for one pro
gram, the efficiency of style
may be better in another.
Chapters seven and eight,
in which Shneiderman dis
cusses database systems,
should be read by all pro
grammers . In them, the
author explores possible
sources of friction between
programmers and nonprofes
sional users. Ways of dealing
with irate nonprofessional
users (Why is my credit card
bill different from what I
think it should be?) are dis
cussed.
In chapter nine, Shneider
man discusses programming
languages, emphasizing the at
tempts to create new lan
guages that will correct some
of the faults of existing ones.
(Does a month go by when
someone doesn't come up
with the "perfect language"?)
The author stresses that
because no one language

covers all situations, pro
grammers should consider
the advantages and disad
vantages of each when writ
ing for a nonprofessional.
Chapter ten, "Interactive
Interface Issues," justifies the
entire book. In it, Shneider
man indicates the need for
more study of the psycho
logic impact of computer pro
gramming on the end user.
He discusses computer sys
tems from the user's point of
view and points out user
demands of which the pro
grammer may be completely
unaware.
In summary, Ben Shneider
man guides the systems
engineer in deciding what a
customer wants and needs,
suggests how the software
should be written, and assists
in its evaluation. At the same
time, the author shows the
programmer what the soft
ware user wants and how the
end user looks at a computer
system. Often the user is very
different psychologically and
intellectually from the pro
grammer; the successful pro
grammer must be aware of
this. •
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with your Apple
COBOL is the most effective business language.
Apple II is the most friendly business computer.
CIS COBOL with FORMS-2 brings together the
best features of COBOL and Apple to enable you to
deliver the most effective, user-friendly applications.
Business Programmers: Take the COBOL
expertise you have acquired on big business
mainframes, and use it on Apple II to create friendly
applications that will talk directly to your users 
where it suits them best, on their own desks.
CIS COBOL's dynamic module loading gives
you big application capability and the FORMS-2
source generator lets you build and modify
conversational programs from visual screen
formats, creating much of the code automatically.
Application vendors: CIS COBOL with
FORMS-2 steps up the pace for your development
of the high quality professional application
packages needed today. And creating them in
COBOL makes them more maintainable.

Over half the Apple ll's now being sold are going
to business or professional users so demand for
quality applications is growing fast. creating big
business opportunities for you .

Stability proven by the US Government.
CIS COBOL has been tested and a pp roved for two
consecutive years by the US General Services
Administration as conforming to the ANSI '7 4
COBOL standard. Apple II under CP/M is included
in CIS COBOL's 1981 GSA Certificate of Validation
(at Low-Intermediate Federal Standard plus
Indexed 1-0 and Level 2 Inter-Program
Communication).

Get your hands on CIS COBOL at your
Apple dealer.
Talk business with him now!
Micro Focus Inc., 1601 Civic Center Drive
Santa Clara, CA 95050. Phone: (408) 248-3982.

ffiill11]] MICRO FOCUS
CIS COBOL w ith FORMS-2 for use on the Apple II with CP/M is an Apple Distributed Product.
CIS COBOL and FORMS-2 are trademarks of Micro Focus. CP/M Is a trademark of Digital
Research. Apple II ls a trademark of Apple Computer.
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Product Description

The Epson HX-20
The First BYTE-sized Computer

ALLIT
NEEDS IS THE
PERSONAL COMPUTER
CONNECTION
FROM
NETWORK
DATA
SYSTEMS.
This printed circuit,
small enough to fit
inside the case of an IBM Model 50,
60, or 75 electronic typewriter, will
interface with any RS232C computer
system. The typewriter is still a type
writer, and an electronic com
munications system as well, with :
• User-selectible baud rates
• XON-XOFF protocol
• Four parity options
• FUii or half duplex modes
Yet for little more than the cost of the
typewriter alone!
For information call
Net work Data Systems of Fla., Inc.
1500 N.W. 62nd St.. Suite 308
Forl Lauderdale. FL. 33309
(305) 772-9320

DEALER INQUIRIES INVITED

104

April 1982 © BYTE Publications Inc

Circle 298 on inquiry card.

Gregg Williams
Senior Editor

Unfortunately, no monthly magazine can be complete
ly up to date on a given subject-some new product or
idea always appears between the time we send the
magazine to the printer and the day you see that same
issue. However, we did get a chance to preview a product
so exciting that we "stopped the presses" to get it into this
issue.
The Epson HX-20 microcomputer (see photo 1) is a
remarkable unit that might be dubbed the first "notebook
computer"-larger than a pocket computer and smaller
than a briefcase computer, it is about the size of a
notebook. It weighs in at 1.73 kilograms (3 pounds, 13
ounces) and measures 28.9 by 21.6 by 4.44 centimeters
(11.375 by 8.5 by 1.75. inches)-somewhat lighter than
but almost the same size as two issues of BYTE. The
HX-20 has a full version of Microsoft BASIC, 16K bytes
of memory, a standard-size and standard-configuration
keyboard, a 24-character-per-line printer, a built-in
cassette interface, and a 20-character by 4-line liquid
crystal display. The product will be officially announced
at the National Computer Conference in June. Epson
plans to have its distributors fully stocked with HX-20s
by the time it is officially introduced.
The unit was lent to us for a few days by Chris
Rutkowski of Epson America Inc. Since this was a sneak
preview of the HX-20, Chris told us some but not much
about it. Most of the details below are a result of our
physical inspection of the unit. For example, executing
the BASIC statement "PRINT FRE(X)" produces the
answer 12,832 . This leads me to believe that the unit has
16K bytes of RAM (random-access read/write memory),
Circle 239 on inquiry card.
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Product Description--------------- - - - - - - - - - - - 

Photo 1: A prototype of the HX-20 microcomputer. The final
unit will have a different keyboard layout.

Photo 2: The HX-20 printer and a printout of its character set.
The Japanese katakana characters will be replaced in the U.S.
version of the unit by geometric symbols that can be combined
to make larger graphic images.

Photo 3: The liquid-crystal display of the HX-20, which gives
four rows of 20 characters each.
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12,832 of which are free for BASIC programs and data.
The unit we saw is a prototype of the final unit, which
may be packaged somewhat differently and which will
have a typewriter-style keyboard layout. Aside from the
layout, the present keyboard is very good-it is stan
dard-sized (a very important feature if the computer is
used for programming, word processing, data entry, or
si~ilar applications) and the keys have a good feel. The
printer can display 24 characters per line, each in a 5 by 7
dot matrix (see photo 2). The LCD (liquid-crystal dis
play) provides four rows of 20 characters, each displayed
within a 6 by 8 dot matrix (see photo 3). Both the printer
and the LCD can show graphics, numbers, punctuation,
and uppercase and lowercase letters. The LCD is
ultimately 120 dots by 32 dots, each of which can be con
trolled by BASIC. Because Epson is a subsidiary of Seiko
(the watchmakers), you might suspect the HX-20 to con
tain a clock; it does. The clock is accessed from BASIC by
reading the variable TIME$. Setting the clock is just as
easy.
The cassette interface is said to transfer information at
about 2400 bits per second (about 300 bytes per second)
onto a standard dictating machine microcassette. This
area of the unit appears to be detachable, which may in
dicate other storage options and/ or telecommunication
potential.
The unit has several interesting sockets. The rear of the
unit contains a socket for a power supply (the unit is
estimated to run 50 to 100 hours on the internal nicad
batteries), as well as two DIN sockets marked SERIAL
(with holes for five pins) and RS-232C (with holes for
seven pins). The left side contains a long, narrow, re
cessed plug containing two rows of 20 pins each (perhaps
a system bus of some kind), and the right side contains
plugs for an external cassette recorder, as well as a small
phono jack marked BARCODE (which means that the
unit is capable of reading bar codes). In addition, the
right side of the unit contains a recessed Reset key and an
on-off switch. (The unit, however, is never really "off";
this switch turns off the LCD display, but retains the pro
gram currently in memory.)
Few details on the internal organization of the machine
are yet available. It contains CMOS (complementary
metal-oxide semiconductor) memory to keep the power
consumption low. The HX-20 also uses the 6301
microprocessor, a CMOS version of the Motorola 6801
microprocessor.
The price? Epson hadn't decided at the time this was
written, but I was led to believe that it would be under
$1000.
I hope you are as tantalized by this information as I
am. More information will be available after the unit is
introduced at the NCC in June. Until then, it is enough to
know that microcomputers are becoming more portable,
more powerful, and cheaper at the same time, a trend
that will probably not stop with the HX-20. •

5·10mm20 Megabytes in an add-on hard disk for:
IBM Personal Computer • Xerox 820
Apple • SuperBrain • Heath-Zenith
TRS-80 Models II & 111
Targa, a truly high perfor
mance design, whether by
Porsche or by CMC. Targa
hard disk system, a signifi
cant extension to the stor
age capacity of your micro
computer, at an unheard of
price/performance ratio.
Suggested list for 5 mb:

only $2895.

Targa

5 6.38 Mbytes unfor

Targa 10

Targa 20

matted, 5 MB for
matted. Upgrade
able to 10 MB
12.8 Mbytes unfor
matted, 10 MB for
matted. Upgrade
able to 20 MB for
matted
20 Mbytes format
ted, 25.6 MB un
formatted

Our Targa Winchester-type,
hard disk drives are offered
in desk-top dimensions of
15" x 5%" x 13112 ". It
comes complete with ca
bles, software and interface.
Call or write for complete
specifications and/or the
dealer nearest you. Dealer
inquiries invited.
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CMC INTERNATIONAL

A Division of Computer Marketing Corporation
11058 Main • Suite 220 • Bellevue, WA 98004 • Phone (206) 453-9777 • Telex: 152556 SEATAC
Call Toll-Free 1-800-426-2963

A Human-Factors Style Guide
for Program Design
Taking the user into account in the design of software.
Henry Simpson
Anacapa Sciences Inc.
P.O. Drawer Q
Santa Barbara, CA 93102

Human factors is a small but grow
ing discipline which seeks to provide
a method for taking into account
human strengths and limitations
during the design of computer hard
ware and software. In this article, I'll
present a brief introduction to human
factors and discuss its application to
program design. I'll define six human
factors design principles and show
how they can be applied to three
areas of program design: data entry,
display-screen design, and sequence
control.
Human factors can be applied to
any area in which a human being in
teracts with a machine. The discipline
applies, or at least can and should be
applied, to many aspects of man's in
teraction with computers. The most
obvious area, and the one most
people think of when considering
human factors, is hardware design .
Human-factors specialists often
design video displays and controls.
More recently, human factors has
been applied to software design. Re
search has led to the development of
human-factors guidelines that pro
grammers can use to make their pro
grams easier to use and less prone to
error. Human factors is also impor
tant to the design of computer operat
ing systems, programming languages,
and documentation, although the
discipline has received less attention
in those areas.
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Human factors matter because peo
ple must operate machines. If you fail
to take people into account during de
sign, then your machine (or system or
program) may be difficult or impossi
ble for people to operate. As obvious
as it seems, this point is often over
looked. Consider some recent ex
amples. No brand names are men
tioned in what follows, but you may
recognize some of the players :
• The microcomputer whose non
standard keyboard made it awkward
for touch-typists-all keys were
there, but they were the wrong kind
of keys and in the wrong locations.

The more serious the
error consequences, the
more designers should
consider human
factors.
(The keyboard has since been rede
signed.)
• The minicomputer whose operat
ing system identifies program errors
with numeric codes that are con
tained in three separate manuals.
(This machine was recently discon
tinued .)
• The computer program whose

screen displays are cluttered and con
fusing, whose data-entry sequences
permit input errors that cause the
program to interrupt, whose menus
can lead the operator down blind
alleys and into stable program states
from which he or she cannot escape.
The documentation for this program
consists of three smudged photo
copies of an original that displays
creative spelling and grammar and
omits many important details.
We often blame human error for
disasters and near disasters, from
nuclear near-meltdowns to bank
errors in checking account balances.
Equally often, we blame "the com
puter" for some ill fate that befalls us.
Seldom do we recognize that neither
man nor machine alone is completely
responsible. In today's complex
world, man and machine work to
gether interactively. The "system" is
the combination of both.
When we design things, it is usually
fairly easy for us technically oriented
people to take into account the limita
tions of our hardware. However, we
are likely to forget that the operator
or maintainer of our system has
limitations. We can design much
better systems-more workable and
more maintainable-if we accurately
take human limitations into account.
What are human limitations? First
and most obvious, no two human be

Qantex Impact Printers
150 Characters Per Second
136 Columns Per Line
The microprocessor controlled Series 6000
is packed with standard features. True
lower case descenders and underlining.
Bidirectional logic seeking. Built-in test
capability. Rugged 400 million character
print head. Beautiful 96 character set in a
9 x 9 matrix. Parallel, or up to 19,200 baud
serial interfaces supporting RS-232, X-ON,
X-OFF or Current Loop. Full operator con
trols. Quietized, sleek enclosure to en
hance your system. Delivery from stock.

Qdntex* Division of

North Atlantic Industries

60 Plant Avenue, Hauppauge, N.Y. 11788
{516) 582-6060
TWX 510-227-9660
{800) 645-5292

For more information
call your local distributor:
ARKANSAS
Hemco Electronic s

ARIZONA
The Pho en ix Group Inc .

(602) 967 - 1421
(213) 673 -4300
(714) 26B-BOOO
(40B) 727 - 1BOO

ILLINOIS
Electro-Tech Mar k et ing Assoc.
Engineered Sales

(312) 5BB-4535
(312) B32-B425
(219) 234 -5001

LOUISIANA
Micro Computer of New Orleans (504) BB5-5BB3

TEXAS
Datanet, Inc.

(301) 977 -0100

s

&

s

Electronics, Inc.
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(BOO)
(516)
(212)
(516)

221 -5416
543 -6100
594-B065
4B4-1B52

Computer Markets

(215) 674 -9600
(BOO) 23B -3274

(45) 2 -911122

ENGLAND
Northamber Limited

(44) 372 -67646

FRANCE
Gepsi

(33) 1-554-9742

GERMANY
49 (B9) 692 -4141

HONG KONG
Computerworld Ltd .
Hong Kong Equipment

5-44033
5 -453B70

ITALY
E Itron s.r.1.

(030) 55026 -41554-44414

(214) 669 -175B

NETHERLANDS

(703) 273-1B03

SPAIN

Compudata Benelu x B .V.

Distributor inquiries welcome!
*Registered Trademark of North Atlantic Industries. Inc.

02-9299921
416-445-197B

T.M .S. Dataudstyr

Technitron

VIRGINIA
Nine Associates, Inc.

(61 7) 45B-41 oo

DENMARK

TENNESSEE

MARYLAND
MASSACHUSETTS

(314) 997-1515

PENNSYLVANIA

Southland Video Distributors

Systems International Inc.

CANADA

NEW YORK
Washington Electric Co .(212) 226 -2121 I
Daily Business Products, Inc.
(BOO) 645-5556 I
Synchro Sound Enterprises

Mitsui Computer Systems

(612) B31 -0349
(612) 645-4647

MISSOURI

0 ED Electronics

INDIANA
Audio Special ists

Integrated Peripherals
V ikeland Sales
ESC Sales & Leasing

CALIFORNIA
Basic Sy stems Corp .
Basic Systems Corp .
Basic Syst ems Corp .

AUSTRALIA

MINNESOTA
(501) 663-0375

2i I ngenieria Informatica

31·73-215700
204-2099

ings are alike. They vary in size,
strength, acuity, intelligence, educa
tion, and level of motivation. The
general requirement for considering
human factors in the design of your
system, whether hardware or soft
ware, is to recognize the needs of the
users. The type of user varies with the
application. If you are designing an
arcade game with a coin slot and two
push buttons, you are aiming at a dif
ferent sector of the population than if
you are developing a computer-based
econometric model to predict the
gross national product in 1985. Either
of those programs can be written for
specific, definable, homogeneous
groups of users.
More often than not, however, the
hardware or software we design will
be used by a varied group that ranges
widely in sophistication. Knowing
your system users and recognizing
their needs are the first two steps in
taking human factors into considera
tion during system design .
In general, the rules for designing a
system with the user in mind parallel

those for good writing: define your
system users, know their limitations,
and find the simplest way to get your
message across.
That which separates good pro
grams from bad cannot always be
described in terms of simple, obvious
things such as bad keyboard designs
or cumbersome error-handling proce
dures. I can name some general
qualities to look for, however. First,
programs that consider human fac
tors are generally easier to learn and
use than those that do not. They
usually have simpler displays, are less
likely to "bomb," and are supported
by good user documentation; they
appear to be written for less special
ized users and not for computer ex
perts. These programs also refrain
from trying to make the machine
behave as if it were a human being.
Poorly designed programs lack some
or all of these features.
To illustrate when human factors
matter I'll limit my discussion to soft
ware design and, more specifically, to
microcomputer software in which the

operator controls the computer and
interacts continuously with it. This
scope includes such applications as
games, business and scientific pro
grams, computer graphics, and com
puter music but excludes most con
trol, robotics, and other minimally
interactive applications.
A human-factors purist might say
that serious consideration of human
factors always matters, but this
simply isn't true. You can decide in
each case how important human fac
tors are by looking at four different
aspects of your program: (1) number
of people who will operate the pro
gram, (2) diversity of the operators'
backgrounds, (3) complexity of the
program, and (4) consequences of
operator error.
Obviously, the more people who
will operate your program, the more
time and energy you will invest in its
development. If you are running a
business, you want to assure that
your AIR (accounts receivable) pro
gram works efficiently and effectively
because it will cost you money and

DATAFACE GRQ SERIES INTERFACE
TURNS YOUR ELECTRONIC TYPEWRITER INTO A PRINTER/TYPEWRITER

The Dataface GR0-11
Interface expands your
Olympia ES Series or Rem
mington 200 Series electronic typewriters into a let
ter press quality printer for your personal or business
computer. And, you still have a fully featured elec
tronic typewriter-two machines in one.
The GRO Series Interface features:
1. Standard EIA RS-232-C Serial Interface and
Parallel (Centronics compatible).
2. Standard asynchronous ASCII code, 7 bit data; 1
start bit; accommodates 1 or 2 stop bits automatical
ly; accommodates odd, even or absence of parity bit.
3. Fifty thru 9600 Baud data rate options.
4. Two K buffer; supports X-on, X-off protocol as
well as RTS signals.
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5. Circuit board is installed
inside typewriter back panel
along side logic board. The
connection between boards accomplished by 40 pin
jumper cable using existing socket. No soldering
required. Power is provided to the GRO thru two pins
of the 40 lead cable. Installation in 10 minutes.

GRQ-10 - CALL FOR SPECIAL
WHOLESALE PRICE.
SUGGESTED RETAIL $349.50.

[]ATAFALE

~rlC.

2372 A WALSH AVE., SANTA CLARA, CA 95050
(408) 727-6704
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perhaps your credit rating if it
doesn't.
If that same program must serve a
wide group-ranging, say, from clerk
to company president-then you
must assure that the program serves
all levels well. This takes special
effort during program design.
The more complex the program,
the greater the chance of error, and
the more you must strive to reduce
the likelihood of error by carefully
considering human factors.
Last, and probably most impor
tant, are error consequences. The
more serious these are, the more im
portant the human element becomes.
If the reactor core will melt down, the
navigator will get lost, or the names
and addresses of all the people who
owe you money will disappear, then
the consequences of error are very
serious indeed. If the worst that can
happen is that the bouncing ball in
your game program may disappear
from the screen, then the conse

Nowthere is an affordable, high
~formance, 5114-inch disk drive
that ls fully compatible with your
Apple -and compatible with your
pocketbook.
The A.M. Electronics drive
comes complete with an Apple
beige case and connecting cables.
It's fully tested with Apple's disk
operating system and software.

quences are not quite so serious
(unless you depend upon the program
for your livelihood).
In sum, if you are writing programs
purely for your own use and are not
tracking important data, then you
have probably spent too much time
on this article already. On the other
hand, if you are writing programs for
a wide and varied group of users to
track things that matter to them, then
human-factors considerations are im
portant.

Design Principles
If you decide to apply human fac
tors to your program design, where
do you begin? Probably the best way
is to familiarize yourself with some
general human-factors design princi
ples. Six such principles are presented
below. These principles grow out of
behavioral research conducted over
the last several decades, although
their application to program design is
recent. Later in this article I'll give

Just plug it in 
it's ready to run.
You also receive a 90-day limited
warranty and a 10-day money back
guarantee.
Order Today The
Apple-compatible disk drive is
now available direct from A.M.
Electronics for only $395 (40 track)
or $495 (80 track). Upgrade your
Apple with our disk drive today and
increase the fruit of your labor.

j"E

A.M. ELECTRONICS, INC.
..Al>Pf•COmPu1e1 1nr.:

3446 Washtenaw Avenue • Ann Arbor. Ml 48i04

~

=

r.l

313973·~12
l...:::.J
L:LJ
Attention Dealers & Distributors: For informc.tion on attractive pricing and
sales opportunities. call us today. Key territories are still available.
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specific examples of how these prin
ciples may be applied.
Provide Feedback: People need to
know that an action they have taken
has had an effect. When you turn the
wheel of your automobile, you re
ceive feedback in the form of
resistance from the wheel, centrifugal
force on your body, and movement
of your visual field. In turn, you
adjust the rate at which you turn the
wheel to conform to the feedback you
are receiving. Without this feedback,
you would find it much more difficult
to control your automobile.
The user of your program also
needs feedback. If he makes a key
board entry and nothing appears on
the screen, then he has no way of
knowing that his action has had an
effect. In consequence, he may repeat
his action or try another, possibly
causing something unintended to
happen.
Feedback should be immediate and
obvious. Show it on the screen in a
place where it is expected.
Be Consistent: Mention "consisten
cy" in a group and someone will
probably quote Emerson to the effect
that it is the "hobgoblin of little
minds." Emerson may have been able
to get along without it in certain
trivial matters, but computer pro
grammers cannot. The tools and pro
gramming languages with which they
work are based on rigid adherence to
rules of syntax, the order of program
ming operations, and the laws of
mathematics. Rigid adherence to
these "laws of the machine," which
are internally consistent, reduces un
certainties and makes it possible to
program the machine exactly. Human
beings can tolerate more ambiguity
than machines, but ambiguity re
duces people's effectiveness. If we
paid half as much attention to con
sistency in our programs' interactions
with human beings as we do in the in
teractions between programs and
machines, most of our programs
would be improved.
What, exactly, do we mean by
"consistency"? One way of defining it
is as a set of rules that you, the pro
grammer, establish for yourself and
follow compulsively. These rules per

64K at SMHz
Static RAM

.. . PLUS HIGH STANDARDS
The bus standards are theirs fthe IEEE's 696/S- l 00). The quality
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•
•
•
•
•
•
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mit the operator to learn one part of
your program's operation and then to
apply the new knowledge to other
parts of the program. For example,
you might make a rule that all of your
error messages will appear on the bot
tom line of the display screen. When
the operator sees one error message
displayed on the bottom line, he ex
pects all others to be displayed there,
too. If they are, then the rule is ad
hered to, and the operator will not
have to learn a new rule for each new
display. If not, then the operator's
learning task is that much more dif
ficult.
Minimize Human Memory
Demands: Psychologists have deter
mined that human beings possess two
types of memory-short-term and
long-term. A vast amount of research
has been conducted on the subject,
most of which will interest only the
specialist. About human memory, the
computer programmer needs to
recognize two things. The first of

these is obvious, the second less so.
First, computers have better memo
ries than people. (We said it was
obvious.) Data stored on magnetic
media are never forgotten.
Second, computers always remem
ber things exactly as they were
stored. People usually do, but some
times they get things mixed up.
What follows from these two
points is that, when designing pro
grams, you should rely on computer
memory as much as possible. Sup
pose, for example, that your program
has many subprograms. How should
the operator select a subprogram
from a displayed menu or by entering
a memorized mnemonic? Although
selection with memorized mnemonics
(used in "program-like languages")
has advantages in some situations,
the displayed menu depends much
less on operator memory and is
generally preferable. (Some players
of Star Trek games may recall the
frustration with which they

• S-100 BUS (CP/M)
• Heath H89, H90
(CP/M, HOOS)
• Zenith Z89, Z90
(CP/M, HOOS)
• TRS 80 Model Ill
(CP/M, TRS DOS)
• Xerox 820 (CP/M)
• IBM Personal Computer
(CP/M 86, IBMDOS)

• What will operators be expected to
do?
• What decisions must they make?
• What must they know to make the
decisions?
• What skill levels will be required?

AMrs EZ8X5 is a complete, ready to plug in Winchester Hard Disk Sub
system. Featuring easy implementation, enhanced system interface
cards, an extensive disk test package. The EZ-8X5 delivers a full 5, 10,
or 20 megabytes. Dealer and Distributor inquiries are being accepted.
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attempted to master the game in the
absence of displayed menu options.)
Keep the Program Simple:
Simplicity in programming, as in
writing, does not come easily or pain
lessly. You must work to achieve
even the appearance of simplicity.
Simplicity usually results from paring
down or editing. In programming, as
in writing, simplicity is an ideal that
one strives to achieve by conscious
design, by trial and modification, by
cutting away the unnecessary, and by
reorganizing and rearranging.
Match the Program to the
Operator's Skill Level: You must
determine the operator's skill level
before you write your program.
Determine also if operators of differ
ing skill levels will use the same pro
gram. Human-factors specialists do
these two things systematically by
conducting a task analysis. There are
several ways to do this, but usually it
involves defining what mission a
system must perform, what functions
are involved in this mission, and
what tasks are required to accomplish
the functions. Conducting task
analyses is time-consuming, tech
nical, expensive, and probably
beyond your needs or interests. Still,
you do need to think about operator
tasks as you write your program and
ask questions like the following:

Circle 38 on Inquiry card.

Consider these questions before you
write your program. Then design
your program so that it matches the
skill level of your system users .
Sustain Operator Orientation: If
you have ever been lost then you
know what not being oriented is.
Anyone who has ever used a com
puter has had the experience of get
ting into some new program and not
being able to find the way out. This
often happens when you try the pro
gram without first reading the
manual (as all of us are prone to do).
You have an obligation as a pro
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DATA COLLECTION FORM
Doily Mon-hour Ava i lability

I.

Dote
MAN-HOURS
NAMES

Available

Direct

Overtime

2.

3.
4.

program to get it to do something.
I'll show how the six human-factors
principles apply in each of these
areas. In most cases, recommenda
tions made are based on research that
has shown that the suggested feature
permits more effective man-machine
interaction. In a few cases, recom
mendations are based on prevailing
practice. None of these guidelines
should be applied blindly, and all of
us will find it necessary to ignore
them from time to time. But most of
these are simple things to do, and if
you follow them, you will write a
better program.

Data Entry
DATA ENTRY SCREEN
Doily Mon-hour Avoi lobil i ty

I.

Dote {Month/Day/Year)
MAN- HOURS
NAMES

Avail. {0-12.0l

Direct {0  12 .0)

Over . {0-4 .0)

2.

The following guidelines apply
mainly to programs in which data are
entered through the keyboard to
build a database which the program
accesses later. Typically, the data
entry process consists of the follow
ing sequence of steps:

3.
4.

Figure I: A data-collection form and the data-entry screen that goes with it. The data
entry screen resembles the form. Prompts shown in parentheses on the screen make
clear the expected data formats and give range limits. The brackets serve as field
delimiters, showing the maximum length allowed for each entry.

grammer to mm1m1ze the possibility
of disorientation. Provide your
operator with signposts that tell him
where he is and how to get back to
where he came from. Menu-driven
programs often do this by providing a
main menu which serves as a home
base. The program begins with this
menu from which the operator can
select vari!JUS subprograms, perform
them, and then return.
Some game programs are inten
tional mazes, consciously designed to
disorient the operator. If that's your
intention, all well and good. But if it's
not, remember that an unwanted
maze is about as much fun as an inac
curate road map on a dark and rainy
night.
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The six principles described above
reduce to one idea: know the needs of
your system users. Recognize that
they need feedback to avoid confu
sion, consistency to ease the learning
process, minimal strain on memory
capacity, simplicity rather than com
plexity, demands gauged to their skill
levels, and constant, clear orienta
tion.
The remainder of this article will
focus on three areas of computer pro
gramming: data entry, display-screen
design, and sequence control. Data
entry concerns how you get data into
a database; display-screen design
concerns layout of video-terminal
display screens; and sequence control
concerns how you interact with your

• presentation of a prompt
• data entry by the operator
• display of entered data on the
screen
• error test
• presentation of an error message if
entered data fail error test
• editing of data
• acceptance of data into database
Prompting: If data are to be
entered into the computer from a
standardized data-entry form, then
the data-entry screen should resemble
that form as closely as possible. The
cursor should move from field to field
as the operator fills in the form. It is
easier to write a program consisting
of a series of INPUT statements that
cause the screen to scroll. However,
the operator can more readily orient
himself to a screen that looks like a
data-entry form. Figure· 1 shows a
data-collection form and a data-entry
screen designed to elicit the necessary
data. The screen presents prompts,
states acceptable ranges, and delimits
fields.
The program should provide a
prompt for every data input. The
prompt should be brief and specific,
and show the range limits and entry
Circle 345 on inquiry card.

--+

I

2/31/1979 }

Date (Month/Day/Year)

DATA ENTRY ERROR: Date contains invalid DAY -- re-enter date

Figure 2: A sample error message. The message is specific and helps the operator
correct the error identified.

format of data to be entered. Range
limits or entry format can be shown
parenthetically after the prompt. For
example, a date entered in the form of
month-day-year could be prompted
as follows: "Enter Date (Month/
Day/Year)." If there is a length limit,
then this length should be shown on
the screen using an underline, pair of
brackets, or other visual cue. If cer
tain data entries have default values
(i.e ., values that the computer will
assign unless the operator enters
others), then display the default
values-do not rely on operator
memory. If there are similar or iden
tical data-entry requirements in dif
ferent parts of the program, prompt
consistently. One way to do this is to
put data-entry statements into sub
routines that can be called from
various parts of the program.
Entering Data: You do not always
control the length of the data to be
entered, but when you do, keep
length to a minimum. This saves key
strokes and time and reduces errors.
Provide feedback by displaying
entered data on the screen. If data be
ing entered consist of logically related
groups, then permit the user to enter
several fields together, rather than re
quiring him to enter each item sepa
rately.
Error Check: Check all entered
data for errors. The types of checks
you must make depend upon the data
and what will be done with them. An
118

April 1982 © BYTE Publications Inc

ticipate possible errors, check for
them, and protect against them. For
example, if the entry is supposed to
be a number, anticipate what will
happen when (not if) the operator
enters a letter. Many programmers
protect against this by taking all in
puts as character strings and then
converting them to equivalent numer
ic values.
Analyze the situation and be ready
for errors. Are there range or length
limits to what is acceptable? Is it
possible for the operator to enter
something that will cause an illegal
program action to take place-for ex
ample, dividing by zero or attempting
to take a substring of illegal length?
When an entry error is detected,
alert the operator, identify the error,
and tell him how to recover. In other
words: alert, identify, direct. Alerting
signals must differ from the custom
ary background. An audio tone-a
beep-is alerting but meaningless if
the program is already emitting a
continuous stream of beeps. Similar
ly, a flashing message can effectively
alert, provided that the screen is not
filled with other flashing messages.
Many programmers reserve the use of
both sound and flashing messages for
those conditions that truly require an
alert.
The error message itself should be
placed consistently from screen to
screen. Ideally, it should appear near
the erroneous entry. The content of

the message must tell what is wrong
for example, that the entered value is
too long. If error identification will
permit the operator to figure out
what to do next, then that is all the
message needs to contain. However,
if many possible actions may be
taken, then the message must also tell
the operator which to take. If
prompts to the user are adequate,
then it should be possible in most
cases for the operator to figure out
what corrective action to take based
solely on definition of the error.
Figure 2 shows a helpful error
message.
Editing: Editing is an important
part of the data-entry process, and no
data-entry program is complete with
out editing capability. Being human ,
operators will make data-entry errors
that they may not recognize until
later. You should therefore permit
them to edit entries before the pro
gram accepts data into a database.
Many programs permit data to be
edited at three stages: during initial
data entry (while being typed in),
after a block of related entries has
been made, and after the data have
become part of the database.
The first editing capability is rou
tine and in fact most people probably
do not think of this as editing. If you
make a typing error, you can usually
back up the cursor before data are
stored. The last capability, editing the
actual database, varies in impor
tance, but in many programs with
large databases it is considered as
necessary as utility programs for
copying files, purging files, or the
main menu itself.
Less routine, often ignored, yet
very important is the block editing
capability mentioned above. Often
the program user will not recognize
an error until after he has 'made
several data entries. If he cannot go
back and correct the error at that
point, it may be uncorrectable, or he
may have to use a separate database
editing program to make the correc
tion . The way block editing typically
works is that after the operator has
made a set of related entries, the
screen presents a prompt asking if he
wants to edit any earlier entries. If he

"My computer helped me write
The Final Encyclogedia. Iwouldn't trust
anything less than Scotch® Brand Diskettes
to make a long story short:'
Gordon R. Dickson,
Science Fiction Author,
Minneapolis, Minnesota

Gordon Dickson: a small business
man whose product is his own
imagination. He's written more than
40 novels and 150 short stories;
his newest work is The Final
Encyclopedia. He uses his personal
computer and word processing
software to maximize his production.
All his words-his productare stored on diskettes. He calls up
sentences and paragraphs on
demand, and gets more rewrite out
of the time available. So he depends
on Scotch diskettes to save himself
production time.
Dependable Scotch media can
work just as hard for you . Each
Scotch diskette is tested before it
leaves our factory, and certified
error-free. So you can expect it to
perform exactly right.
Scotch 8" and 5Y4'' diskettes are
compatible with compu ter/diskette
systems like TRS-80, Apple, PET,
Wang and many others. Get them
from your local 3M distributor. For
the one nearest you, call toll-free:
800/328-1300. (In Minnesota, call
collect: 612/736-9625.) Ask for the
Data Recording Products Division.
In Canada, contact 3M Canada,
Inc., Ontario . .
If it's worth remembering,
it's worth Scotch
Data Recording Products.
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• Hi-res dot graphics • Proportional spacing
• Text 1ustifications
5700
Prism 80 . . . . . . . . . . . .. . List $899
IDS Paper Tiger 560G
List $1395
51100
$1895
Pr is m 132 (Color) .. • . .. . List $1995

High speed. letter quality • 55/33 CPS
• Typewriter quality • Bi-directional plotting
& proportional spacing • Quiet • OCR quality
print • Hi-r es plotting/graphing • Quick change
ribbon • Optional cut-sheet feeder. hor izontal
or bidirectional tractors • Prin ts up to 8 copies.
NEC Spinwriter RO
Serial Parallel 77xx . . . . List $3055
52575
35xx ..... . List $2290
51975

~-"

The Epson Series . High-Quality Printers at a Low Price.
f
-

•

- - - - --

....

,~ I

..

Epson MX70

Epson MX80/MX80FT

Epson MX100

Super low priced dot resolution graphics
• 5 x 7 dot matrix • User replacable printhead
• Top of form • 80 CPS optional friction feed
• 1O" paper width
Epson MX70 ... .. . . .. List $450

9 x 9 dot matrix • Lower case decenders
• 80 CPS • Bi-directional • Logic seeking
• 40. 66. 132. columns per line • 64 special
graphic characters: TRS-80 Compatible
• Forms handling • Multipage printing
• Adjustable tractors
Epson MXBO . . . .... List $645

Same basic features as the MX80 • Plus
friction feed for si ngle sheets • Plus 15" wide
carriage • Dot Resolution Graphics
MX100 .
. . List $995

$390

Anadex 9501
High Speed, Commerical Duty
Plus Graphics

Dot graphics • Wide carriage • 11 x 9 dot
matrix • Lower case descender • Dot
resolut ion graphics • Bi-direcitonal. logic
seeking • Up to 200 CPS • RS 232 Serial &
Parallel • Forms control • X-On/X-Off • Up to
6 part copy
Anadex 9501 . . . .
List $1650

$13SO

$CaII
$Call

$Call

Full Line of Epson Accessories

OUR PEOPLE MAKE US EXPERTS.
Malibu 200
Dot Matrix & Letter Quality
in One Printer

200 CPS standard • Letter quality font
• 12 optional fonts • Bi -directional logic
seeking • 19 x 18 dot matrix • Expanded
characters (2x. 4x) Opt ional • Dot resolution
graphics of 144 x 120 • Underlining
Malibu 200 __ .. __ . ___ List $2995

52600

Okidata 82A

Centronics 739

Hi-Res & TRS-80 Block Graphics

Crisp Dot-Matrix Characters

120 CPS • Bi-d irectional printing • Logic
seeking • Double width & condensed printing
• Fr iction & tractor feed standard • Font
selection. character pitch & line spacinq are
program controllable
Okidata 82A . _
_List $799

Graphics & word processing print quality
• N x 9 dot matrix • suitable for word
processing • Underlining • Proportional
spacing • Rig ht margin 1ustif1caiton • Serif
typeface • 80/ 100 CPS • 9 1/2'' pin feed/friction
• Optional 2 Color Kit
Centronics 739-1 _
_List $695

$Call

Centronics 739-3 _

. . List $795

$Call
$725

Our People, Our Product: Both Are Specialized.
Because our salespeople are printer specialists. they know the capabilities of each
printer-and how to match one to your exact need. Red Baron's volume stocking
assures a low. low price on a wide array of major brands. We're sure you'll like
the product and services you get from Red Baron. and we know you'll love our
Customer Benefit Package; an exclusive at Red Baron.

Customer Benefit Package

1

1. Free Expert Consultation. Before you buy. after you buy. 2. Toll-Free Ordering. There's never a toll charge when
you place your order at Red Baron. 3. Free Catalog. Get your informative catalog with printer comparison chart and
character samples today' 4. Warranty. The manufacturer's warranty applies where applicable_ 5. Same-Day Shipping.
Your order is sent the same day when you call before 11 :00 a.m. 6. Free/MasterCard & Visa. Call us toll-free and charge
your printer to your credit card. 7. We Stock What We Sell. No bait and switch. no hassle. We make every effort to
keep a large stock of our advertised products.

Televideo CRT's
Price, Performance & Reliability

Here's how to order.
Phone orders are welcome: same-day shipment on
orders placed before 11 :00 a.m. Free use of Master
Card and Visa. CODs accepted. Personal checks
require 2 weeks clearance. Manufacturer's warranty
included on all equipment. Prices subject to revision.

CALL FOR
FREE CATALOG

910C .. . .... List $699
920C .. . .... Li~ $995
925C ... , . . . List $995
950 .. ..... List $1195

Orange Micro Retail Stores
Sherman Oaks: 13604 Ventura Blvd. (213) 501-3486
Anaheim: 3150 La Palma. #I (714) 630-3622
Santa Clara: 3216 Scott Blvd. (408) 980-1213

Circle 309 on inquiry card.

Red Baron

TOLL FREE

1-800-854-8275 (714) s30-3322

* * WARNING * *
You hove selected !he 'PURGE FILES' program .
If you use ii, your dole files will be purged.
Do you want to cont i nue with !he PURGE program?
I Y/N 1

Figure 3: A message that protects the operator against a serious error. The operator
must confirm the decision to purge the data files before the program will proceed.

indicates that he does, the program mercy and will receive none from
asks him to define the entry he wants program users. Figure 3 shows a
to correct, usually by line number. message that provides sufficient
Then the cursor moves to the appro warning to the operator before begin
priate data-input field to permit re ning to purge data.
entry of data, and the edit prompt re
appears to permit corrections. When Display Screen Design
Screen layout design is partly art
the operator indicates that he has no
and
partly science but all program
more changes to make, the program
mers
can profit by observing the
moves on to the next step.
Certain data entries have far guidelines in this section.
Designing a good screen requires
reaching effects. A "profound, irre
versible data entry" is one that will planning. Many experienced pro
significantly affect the database or a grammers find that a screen design
phase of program operation. How · aid, consisting of a paper matrix that
profound the data entry is depends, identifies all possible character loca
of course, on the situation. Conse tions on the screen, is useful. This
quences of data-entry errors in these permits design of the screen with
cases vary from inconvenience (you paper and pencil. The design can be
are delayed because you must print a perfected before it is committed to
report) to disaster (you just purged code. (It is much faster to make pencil
erasures than to change a series of tab
six months' worth of data).
·
Clearly, it is important to protect settings.)
the operator from such traps by pro
As a general rule, access screens by
viding "fail-safe" devices. The general paging, not by scrolling. Keep in
idea is to make the operator action mind that people find it easier to read
more complex than for usual data en stationary pages than moving pages.
try. One way is to make data entry The only people who like to read
require two stages. For example, scrolling information are those at the
when the operator selects the "FIRE end of hot news wires. Unless your
ICBM" program from the menu, fir program has that sort of application,
ing does not occur immediately but clear the screen before you put up a
causes a message to appear on the new display.
screen that tells what will happen
Most displays need a title to tell the
next. This is accompanied by a operator what he is looking at. The
prompt that permits the operator title should be centered at the top of
either to continue or to back out.
the screen.
Protect your operator against him
Display screen designers center dis
self. The programmer who writes a played information primarily for
program that will purge all files at the aesthetic considerations, although
stroke of a single key deserves no centering assumes more practical im
122
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portance with large screen displays.
With large screens, if information is
not centered, the operator will spend
his time turned to the left side of the
screen instead of along a more natural
line of sight-straight ahead.
Your screens will probably contain
a variety of different types of infor
mation: title block, numerical infor
mation, prompt line, error-message
line, operating-mode indicator, etc.
Analyze your needs and determine
how many different categories apply.
Then allocate a screen area for each
information category.
Assure that information on screens
does not stray from its assigned area.
This is an application of the con
sistency principle discussed earlier.
The more complex your screen dis
plays, the more important it is to
allocate areas. If you have complex
screens and do not design them con
sistently, you will confuse the
operator.
If possible, separate each area of
the screen from the next by at least
three rows or columns of blank
spaces. Different blocks can also be
separated by lines, which will make
the separation more distinct. More ef
fective still is to color-code different
screen areas.
"Keep it simple" has become a
cliche but is valuable and important
advice. Unfortunately, keeping it
simple is, to use another cliche, easier
said than done. What, after all, is
"simple"? And when is something "not
simple enough?"
Finding the answers to these ques
tions requires you to take a close look
at the information needs of your pro
gram users at each point in your pro
gram. Present no more information
than necessary.
Some programmers use the "one
logically connected thought or step
per screen" rule. Where much infor
mation must be conveyed, these pro
grammers break it up into logical
thoughts or steps and present each
one on a separate screen. This is like
the rule of presenting one idea in each
paragraph of prose.
Programmers in the "densely
packed display" school of thought
hold the view that if they can get

COMPATIBLE
BOARDS

BY

ZOBE

256K
Limited time only!

HARD
IBM
HA62
4SP
PB
EB

MEMORY

$598

AND
IBM BUS HARD DISK INTERFACE FOR WD-1000
4 SERIAL PORTS FOR IBM
PROTOTYPING BOARD FOR IBM
EXTENDER BOARD FOR IBM

S-100

BOARDS

ZOBEX CPU
Z-BOA CPU WITH 4 SERIAL AND 3 PARALLEL PORTS

ZOBEX DDFDC
DOUBLE DENSITY DISK CONTROLLER

ZMS-100
64K RAM

HOCI
S-100 HARD DISK INTERFACE FOR WD-1000

ZCBEX
7343 J. RONSON RD.
SAN DIEGO, CA. 92111

(714) 571- 6971

ZOBEX is trademark of ZOBEX CORPORATION
IBM Is trademark of International Business Machines Corporation
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BYTE April 1982

123

THIS

NOT THIS

r

Personnel Directory

Personn e l Directory

NAME

NAME

Knuth
Sams

Bowles
Grago no
K i ng
Knuth

Lien
B owles

\
I

King
Grago no

Lien
Lil I ick

Lil lick

Sams

Figure 4: The same list presented in random order and in alphabetical order. Recognizable orderings-e.g., alphabetical, numerical,
and chronological-make data easier for the operator to comprehend.

everything onto one screen they are
saving something. What, exactly,
they are saving is unclear, although
they must gain a certain satisfaction
by rising to the challenge of making
everything fit. This satisfaction
resembles the exultation of the first
guy who engraved the Declaration of
Independence on the head of a pin.
Judge for yourself how useful that
was.

In designing screen displays, it is
important to follow prevailing con
ventions. Because of experience with
written language, people have certain
built-in expectations for the way in
formation will be presented to them.
If you don't follow convention in dis
playing information, you make
things more difficult for the operator.
Think of your display screen as the
page of a book. In a book, informa

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

.·
Z-80 is a registered
trademark of Zilog.

PHOnE 1
1011 River Lane· Loves Park, Illinois 61111 · 81 5/877-9008
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tion is normally presented in Jines
that are read from left to right and
from top to bottom. Numeric infor
mation is usually presented in tabular
format, i.e., beneath column head
ings and from top to bottom. Certain
obvious things you should avoid are
printing numeric information from
left to right or presenting very wide
columns of text. If in doubt, recall
how you have seen such information
portrayed in books.
You should display information in
a recognizable order. Some screens
present directories or lists through
which the operator must search. A
menu is one such list, although it is
usually short, with the most frequent
ly called options listed at the top and
the least frequently at the bottom
(more on this later). Long directories
or lists should be presented in an
order that the operator will recog
nize, for example, alphabetic, numer
ic, or chronological order. This
simplifies the search and saves time.
Figure 4 shows the same information
presented in random order and again
in alphabetical order. Judge for your
self which ordering makes it easier to
find the name "Grogono."
Long strings should be broken up.
A "long" string is one that has more
than about five independent charac
ters. By "independent" we mean char
acters that do not unite to form a re
cognizable whole such as a person's
name. A telephone number without
the separating hyphen would be such
a string. People have difficulty recog
nizing and separating the individual
characters of long strings. If you have

''I found out why
V.l.P.'s call A.E.I.''

I learned that I could get specific advantages when
purchasing from A.E.I.
A.E.I. has valuable knowledge gained from selling
millions of dollars of computer equipment, and will
take the time to discuss which equipment is right for
me.
Based on its vast experience, A.E .I. sells only reliable
equipment.
A.E.I. can test and configure equipment to match my
system.
A.E.1. will initalize my software to match my system,
saving me valuable time .
A .E.I. stocks repair parts and can answer my

technical questions, and expedite repairs to my
equipment when necessary.
A.E.I. is price competitive even when compared to No
Service sales companies .
I learned that 40% of all A.E.I. sales are to public and
semi-public institutions; such as the Universities of
Nebraska, Virginia, Kentucky, California, M.l.T. , the
U.S. Air Force, Princeton; as well as scores of major
corpora lions.
Calling A.E .I. is the smart thing to do.
• A.E.I. does not wish to imply that any of these fine
organizations endorse A.E.I. , merely that A.E.I. is proud
to have them as customers .

A PARTIAL LIST OF PRODUCTS AVAILABLE AT A.E.I.
NORTHSTAR HORIZON
PRODUCTS

TELEVIDEO COMPUTER

list
TS·800 User Stalion

1795

TS·801 Computer

3295

TS·802 CompullTerminal 3495

TS·802H Computffermin. 6995
TS·806 Multi User Proc.

7195

Sell
1450
2650
CALL
CALL
5749

HAZ·20·64K
HAZ·10 ·64K.HD5
HA2·10·64K·HD18

List
3599
6695
9270

Sell
CALL

4999
6749

Northstar is discontinuing many cl their
horizon products. Call for availability
and price of any product not listed.

MORROW DECISION COMPUTER

NORTHSTAR ADVANTAGE
COMPUTER
ADV·20-64K
SIO Board
PIO Board
FPB Board
Graphics Option

List
3995
175

200
399
299

Sell
CALL
CALL
CALL
CALL
CALL

List
Sell
Decision 1 BASIC
1725
1350
65 K Static Ram
1000
780
Switchboard JIO
259
210
Select drives from Morrow disc systems
tor desired configur alien.

G9

SYSTEMS GROUP
List
2800 Computer
DM·6400 Memory
DMB·6400 Memory
CPC·2813 CPU+ l/O
FDC·2801 Controller

5035
760
995
460
465

Sell
3595

585
735
365
370

Oil
NORTHSTAR SOFTWARE
TELEVIDEO TERMINALS
list
Sell
910 Terminal
699
575
912 Terminal
925
659
920 Terminal
995
725
925 Terminal

995

729

950 Terminal

1195

925

30CPS Serial
SSCPS Serial
KSR Serial
Tractors

List
2450
CALL

Sell
1895
CALL

CALL
CALL

CALL
CALL

~

gee

Lisi
399
299
499
599
599
599

MODEMS
Sell
295
235
365
475
475
475

TEXAS INSTRUMENTS PRINTERS

NEC PRINTERS
3510.1
7710-1
7720-1
Forms

Northword DIO
Mailmanager D/6
lntomana119r DIO
General Ledger DIQ
AIR 0/0
AJP 010

list

Sell

Tl·810 BASIC
Tl-810 Full ASCII

1645
1745

1398
1479

Tl-610 Package

1945
1995
2395

1649
1625
1950

Tl-820 RIO BASIC
TJ.820 KSR Package

Cat Modem
D·Cat
Auto-Cat
Apple·Cat
DC Hayes Micro·100
DC Hayes Smart Modem

List
189
199
249
389
379
279

Sell
140

,,.,

150
310
330

240

Words tar
Apple Wordstar
Spells tar
Mailmerge
Datastar
Super..ort

LINE PRINTERS

EPSON PRINTERS
list
Sell
MX·BO
645
CALL
MX·80 FT
745
CALL
995
CALL
MX·100
Call !or pricing on interfaces and cables
We will beat any advertised price.

MICROPRO SOFTWARE

MORROW DISC SYSTEMS
Seti
List
849
Discus 2D 1 Drive
1095
1389
Discus 2D 2 Drive
1875
1395
1075
Discus 2 + 2 1 Drive
Discus 2 + 2 2 Drive
2495
1859
4495
M26 Hard Disc
3395
CPIM & Microsoft Basic Included

Okidata
Okidata
Anadex
Anadex

82A
83A
9500
9501

List
719
1195
1650
1650

Sell
550
799
1285
1285

-SEE THESE PRODUCTS AND MORE IN OUR SHOWROOM
PRICES CHANGE DAILY-CALL OR VISIT FOR CURRENT PRICING

Memorex 5 - 1 0
Verbatim 5 2 0
Verbatim5 -2 0
Dysan 5 - 20
AS·235 5· Cable
AS·232 10' Cable

List
495
375
250
150
350
250

Sell
330
275

List
47

Sell

40

30

55

45
60
20
25

n

70
30
40

1~

100
250
1~

27

Calif . and Internati onal

( 714) 963-1414

AUTOMATED EQUIPMENT, INC.
18430 WARD STREET, FOUNTAIN VALLEY, CALIFORNIA 92708

Toll free

(800) 854- 7635
Circle 44 on inquiry card.

ACCOUNT REPORT
DESCRIPTION
Account # : 3281
name : Budget

STATUS

This account is not currently up to dote.
Last payment was made 12 months ogo .

ACCOUNT INFORMATION
Ba lance :
Paym e nt :
Amt Last Pmt :

$ 31,000.00
292 . 89
3 .69

Figure 5: Standard methods of presenting text and numbers on the screen. Text is
easier to read if left-justified. Numbers are easier to read if right-justified and aligned
on the decimal point (if any) .

ever tried to count over to, say, the
15th character of a 40-character
string, you know the problem.
Elements of the string can be more
readily located if you display the
string as several short strings, (i.e.,
consisting of five or fewer characters)
separated by spaces. (Better yet, find
an explicit, uncoded method to pre
sent your information.)
According to standard practice,
text is normally justified to the left
side of the screen or to a defined tab
value. Numerical information is nor
mally justified to the right. Where the
number of decimal places may vary
on successive lines, decimal points on
all lines should align at a particular
tab value. These conventions are
carry-overs from mainframe practice,
where the availability of sophisti
cated formatting statements makes
alignment easy. Justifying numbers to
the right and aligning decimal points
are more difficult with most micro
computer BASICs, although subrou
tines for performing these functions
have appeared in publications, and
most moderately skilled program
mers can write their own. Figure 5 il
lustrates conventional alignment of
information on the display screen.

Sequence Control
Sequence control is the manner in
which the operator controls the se
126
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quence of program operations. In
menu-driven programs, the operator
exercises sequence control through
menu choices. These let the operator
select the subprograms he needs to do
his job.
An operator can exercise sequence
control in many other ways. Control
simply requires an interaction or
"dialogue" with the program . The
menu-driven program permits a par
ticular type of dialogue. Other com
mon dialogue types are question and
answer, query, program-like lan
guage, and action code.
In question-and-answer dialogue
the program displays a question and
the operator responds with an
answer. The expected answer is one
of a limited set of alternatives, such as
"yes" or "no." Example: Program
asks whether output should be dis
played on video terminal or printer.
Query dialogue is an extension of
question and answer: a question is
posed but the number of alternatives
is large. Example: Program requests
the number of the file it should dis
play.
Program-like language dialogue
uses a defined set of commands to
control the program. Valid com
mands are usually brief mnemonic
abbreviations of action words. Exam
ple: Command words used to control
the Star Wars game.

. How to stay hot
with the leading .
programming
languages.

When you're hot, you 're hot. And SuperSoft's language series
keeps you that way. Out front with the most advanced capabilities for
microcomputer programming.

SuperSoft's Language
Series

Also Available
Fro~ SuperSoft:

System Maintenance Series
Ada* Required by the Department of Defense
Diagnostics II, Disk Doctor, System Checker
for all its programming , Ada is the language of
the 80's. SuperSoft Ada is a native code, fully
Financial Planning Series
recursive two pass compiler which generates
ScratchPad. Data-view, Stats-graph , The Optimizer
".COM" files . It currently supports most features
System Utilities
of the standard Ada language. (requires 48k
Term II, Utilities Packs I & II , Elink, Disk Edit, Encode/
CP/M) Ada: $250.00. Manual only: $25.00.
Decode 11 , BCD
C Version 1.1 of SuperSoft's widely used C
Entertainment Series
compiler has now been released. With this
Nemesis, Dungeon Master. Analiza II
release SuperSoft's C, a two pass compiler
which produces assembly code, now includes
Word Processing
all the most widely used features of the C
Star-Edit, TFS
language. (requires 48k CP/M) C: $200.00.
Available from fine dealers everywhere, or directly
Manual only: $15.00. C for 8086: $500.00.
from SuperSoft. U.K. and European Distribution :
LISP SuperSoft LISP is a complete implemen
Digital Devices, 134 London Road, Southborough
tation of an EV-LISP type interpreter. It is fully
Kent, Tunbridge Wells. TN4 OPL, England . Tel.
recursive and also supports the much needed
Tunbridge Wells (892) 37977/ 9 Telex. 95582.
PROG functions . LISP for TRS-80 cassette:
Japanese Distribution: ASR Corporation
$75 .00. (requires 16k level II) LISP for TRS-80
International , 3-23-8, Nishi-Shimbashi, Minato-Ku,
disk: $100.00. (requires 16k disk) LISP for
Tokyo 105, Japan, Tel. (03)-437-5371 . Telex.
CP/M : $150.00. (requires 32k CP/M) Manual
0242-2723.
only: $15 .00.
Required by the Department of Defense for Ada
BASIC SuperSoft BASIC Compiler is a superset
copyright protection: "This compiler is presently an
of Standard BASIC which accepts the most
incomplete implementation of the Ada programming
popular syntax and also supports many
extensions to the language. (requires 48k CP/M) language. It is intended that this compiler will be
further developed to enable implementation of the
BASIC: $200.00. Manual only: $25.00. BASIC
complete Ada programming language, and then to
for Z8000: $500.00.
be submitted to the Ada Joint Program Office for
FORTRAN IV and RATFOR The SSS FORTRAN validation:·
Compiler is fast, efficient, and complete (full
1966 ANSI standard with extensions). (requires ·Ada is a trademark of the Department of Defense !Ada Joint Program
Office I
32k CP/M, Z 80 only) FORTRAN : $275.00.
CPI M reg1s1ered trademark 0191tal Research
RATFOR: $100.00. FORTRAN and RATFOR:
SSS FORTRAN copyrigh1 Small Systems Services
$350.00. FORTRAN manu~I : $25 .00
Un1K registered trademark Belt Laboratories
FORTH The production code of Stackwork's
Circle 392 on Inquiry card.
FORTH (1977 FORTH Standard) is capable of
compactness approaching and frequently
smaller than the size of equivalent assembly
code. (requires 48k CP/M) FORTH: $200.00.
·
Manual only: S25.00.

PROMPTING LEVEL SELECTION MENU
Please select desired level of prompting:

I. Fu II
2. Partial
3. None
Enter Choice # _

Figure 6: Menu which allows the operator
to choose the prompting level. Features
like this accommodate operators who dif
fer in skill.

Action code dialogue usually in
volves the use of specially defined
and labeled function keys for calling
up displays or programs. User-de
fined function keys are not widely
available on microcomputers, but we
will see more of them in the future.
The new IBM Personal Computer has
15 or more user-defined function
keys.
Beside these methods, sequence
control can be exercised in a number
of other ways-in fact, via any chan
nels that permit the operator to enter
data into the computer and receive
feedback. Possibilities include track
ball, joystick, optical device, human
voice, and whatever else creative
minds can invent and implement.

The Old Standbythe Menu-Driven Program
In this article I cannot cover
sequence-control design principles
that apply to all dialogue types. For
one thing, there isn't room. But more
important, the research with many of
these methods is limited, and I can
offer few definitive recommenda
tions. For these reasons, I will focus
on that old standby, the menu-driven
program. Though its origin is trace
able to the earliest days of computing
machinery, the menu-driven program
remains the principal means by which
people carry on dialogues with com
puters. Until people perfect ways of
talking with computers, the· menu
driven program will probably remain
the mainstay.
130
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There are good reasons for its
popularity and success. First, it
makes no demands on human mem
ory. Menu options are displayed on
the screen and the operator picks the
one he wants. This makes a menu
driven program easy to learn. Sec
ond, menus help the operator orient
himself because they explicitly dis
play the available "roads" (sub
programs) from each "crossroad"
(menu).
Menu-driven programs have cer
tain drawbacks as well. Storing and
generating menus cost memory and
time overhead. Once familiar with a
program, operators may find that
layers of menus impede progress
more than they help.
For all that, the menu-driven pro
gram is a good vehicle for our discus
sion of sequence control because most
people are familiar with it. Many of
the design principles I will discuss in
relation to it can be extended to other
types of dialogues as well.
Your menu-driven program should
be self-explanatory. The operator
should not have to refer constantly to
a manual to figure out how to make
something happen. Obviously, you
cannot explain everything within the
program, but you should provide
screens that describe special se
quence-control features . For example,
suppose that your program has
several subprograms, each containing
sub-subprograms, and so on, and
that different program levels are ac
cessed through layers of menus. Sup
pose further that you have designed
certain sequence-control features to
shortcut some menus so that the ex
perienced operator can move quickly
around to different parts of the pro
gram. Special features such as these
should be explained within the pro
gram, either on separate screens
which precede menus or, if the ex
planation is brief enough, on menus
themselves.
Your program will function, of
course, without built-in screen docu
mentation. However, the operator
will learn the intricacies of your pro
gram much more quickly if you do
your explaining when and where he
needs it-within the program itself.

If the operators using your pro
gram will vary in skill level, attempt
to build in features that will accom
modate skill growth. For example, let
the operator select the level of
prompting-full, partial, or none.
This will help the inexperienced
operator gain skill and confidence
and save the experienced operator a
lot of time. Make the choice of the
prompting-level convenient, as
shown in figure 6.
Your program may have one menu
or several, depending on complexity.
If it is a complex program with many
options, analyze how each sub
program will be used. Determine
which subprograms are functionally
related. Estimate how often each
menu choice will be made. You may
be able to make a very long menu
into a number of short ones.
Functional relationships and fre
quency of use of the subprograms are
the two most important criteria to
consider in designing a menu. List
functionally related subprograms on
the same menu. If possible, list fre
quently called subprograms on the
same menu. If these requirements
conflict, let functional relationships
rule menu design. Avoid designing
very long menus that contain a grab
bag of unrelated options. This only
makes sense if all programs are equal
ly likely to be called under all condi
tions. That is seldom the case.
Make menu choices brief, explicit,
and distinct from one another. To
make up the label, consider exactly
what each subprogram does and then
label it accordingly.
Use terminology consistently. For
example, don't call subprograms that
do essentially the same thing by dif
ferent names in the same program
don't call a program "edit" in one
place and "modify/delete" in
another.
The menu itself has three essential
parts: (1) title, (2) list of menu
choices, and (3) prompt line. Some
menus also contain a statement that
directs the operator to "select one of
the menu choices." This feature is
useful to operators unfamiliar with
computers and can be considered op
tional.
Circle 111 on inquiry card.

--+

cs
''DISCOUNT PRICING ON
QUALITY PRODUCTS''
FAST DELIVERY ON ALL MAJOR BRANDS

ACCESSORIES

ACCESSORIES
Vic Da tassette (6-pack).
Vic Disk D_rive (6-pack ).
V ic Graph ic Prrnter . . .
Vic BK Memory Expand er
Vic RS232C Interface ..
Vi c IEEE- 488 Inter fa ce . .
Game Paddles .
Joystick , ..
Vic Sup er Expand er
...
Vic Programm ers Aid Cartridg e
Vic Mon Machine Lang~ag_e M o n itor.

68
'.489
. .389
52
43
84
19
19
53
44
44

SOFTWARE
Recreat ion Pro gr·am Pack A.
Home Calculation Program Pack A .
Superslot ..
Avengers .
Super Alien . .
Super Lander
Draw Poker

44

23

23
23

23
2J

Vica lc.

14

Viterm A.
Vic Modem
24K
VI Check.
V P.M

.'

19

...... . __ .. _ CAL L
CALL

2'
lB

[tcammadore
CBM 8032 $1095
4016N Pet
. .... 769
969
4032N Pet . . . . . . . . .
. . .. ... _. . . . .
SP9000 Sup er Pe t . .
1550
8032 .
1095
1569
8096 .
. . . . . . . . . . . . . . • . . • . . .. . • • . . • .
. . . . . . • • . . . . • . . . . 599
4022 Do t Matrix Pr inter .
4040 Dual D isk Drive
... , . . .. . .... . .. . .... 985
1299
8050 Dual D isk Drive .
2031 Single Disk Drive . . . . ... .. . ... . . . . . ... _. 529
1790
8300P Letter Quali t y Printe r .. . . , , .. , , • , ,
IEEE-IEEE Cable . .
38
PET-IEEE .
33

CALL FOR COMPLETE SELECTION!

.

CALL FOR COMPLETE SELECTION!

NEC ~~-8001A

NEW
Disk Drl•e I Conltollet (100"' Compaloblej
J2K by Salum
1 Microbuller II by Practical ~ ert~hernla, inc

519
209
CALL

SOFTWARE

FREE CATALOGUE
1-800-854-2833

wordPro 3 Plus.
SOFTWARE
Word Pro 4 Plus . . . . . . .
. ... . .. . • . , . . .
Commodore Tax Pack age , ..• , , .• , , .
Visicalc.............
....
BPI General Ledger.... .. . .. .. .. • .. • .. .. .. .. .. ..
OZZ Informat ion System
..... , . . . . . . . __
Dow Jones Portfolio
. . . . . . . . • .. . . •• .. . . . . ••
Pascal. .
... . .. .••.. .
Legal Time Accounting. . .
. . . . . . . . .. . . . . .
Word Craf t 80
Create-A-Base . , . . .
, , , .• .. •.. . , . .

ACCESSORIES
16K RAM (Language Compatible) .
99
A10-ll bySSM ..........
.. ............ CALL
CCS #7720A . . . . . . . . . . .
. ... 99
Corvus Hard Disk Drive .
..
. . • . . . CALL
CPS Multifunction Card by Mtn Comp ,,,, ..• ,
. 185
D-CA T Modem by Novation
. 169
Joyport .. ..
.. .. .... .. ........ ........ 69
Joystick by TG .•.• , , . , . . . . . , . •••. , . . . . . • • . . . . . . 47
Metacard by Metamorphic . . . . . . . . . . . • . . • .
. ... 895
M!cromodem 11 ® by Hayes . .
. . . . .. 295
Micro-Sci Drives . .. . .. ..... ... ..... ..... . ... , •.• CALL
Music System w/Soflware by Mtn Corp .
. .... 319
Smart modem ® by Hayes.
..
. . . . ... 239
Video Term (80 col. card) by Videx . ..... ... . ... .... 249
. . . .. . , , , •. , , , .. 289
Z-80 Card by Microsoft .
Micro-Sci Drives...
. CALL
Sooper Spooler by Compuline Corp .. ,
CALL

TecMate Expansion Chasls by TecMar . . . . .
. . 839
Time Master by TecMar.
. . . . . .. 89
Device Master by Tee Mar .
. ... ... , , • 199
IEEE 488 Interface by TecMar . . . ..... ... ........ . .. 35S
64K Cl-PCM Ram Expansion ... .. . .... .. . . .. . .. ... , 499
128K Cl-PCM Ram Expansion . . . ,, .. , .. .. ... .... . . 575
256K Cl-PCM Ram Expansion . . . . . . . .
. ..... , . 790
APPARAT Inc. Acces tor IBM P/M..
. CALL
CALL FOR MORE SOFTWARE
VISICALC by Vislcorp .. , , • , , , , , , , , .• , .... ..... . .. 175

229
329
399
149
329
299

114
229
449
289

249

Business Pk gs by Continental
. . ...... 199
CONTINENTAL SOFTWARE.
. . CALL
DB Master by Stoneware................ . ..
. 169
Desktop/Plan by Vlslcorp
. .. . ... . • . __ . .. 189
Enhancer 11 by Videx , , , , ... , ..... . ,
.... 129
Home Money Minder by Continental.
29
Lowercase Adapter (Rev) . . . . . . . . . . . .
29
Mag ic Window by Art-Sci . • , , , , •••• , , , •• , , , , .• , , , , • 88
Numeric Keypad (23 Key) by the Keyboard Co . .... . 119
CALL
Peach Tree Acct ing Pk gs . , . .
Personal Filing System
69
Sup R Mod.
35
Super Scribe I! .
. . . . 99
TASC by Microsoft
.. .. • . . . . ....
. 159
The Last One .. .. .. .. .. .. .. .
.. ... 449
.. 199
V1sifile ..
Visica lc . .
.
.. 155
Vlslschedule by Visicorp . .. • , , , , , , , , , , , . • . .
. . . 189
Visitrend I Vis i Plot ..... .. .. . .. . .. . . . .. . ... . _. .
.199

ENTERTAINMENT
Alkems t one .... . .
Apple Panic .... . .
Castle Wallenstein.
Gorgon .
Olymp ic Decathalon
Raster Blaster .
Softporn , , , ,
Space Eggs . . ... . ... . . .. . . .. . ...... . . . .. . • . .

NEC 1/ 0 Unit 32K RAM
NEC Add - on dual Mini Drive .
The WEDGE 1/0 Unit 32K RAM ...... , .. .
32K Memory Board for use with the WEDGE . .
WordStar configured for NEC .
. . .. __.
SuperCalc configured for NEC .
. .. . ...... .. .• ... 279
NEC Word processor & Accounting Softwar e ..... CALL

CALL FOR COMPLETE SELECTION!

Jll ATARraoo 16K $695
Atari 400 W/16K.
410 Program Recorder
810 Disk Drive
. . . . .... .. ... .... .. .
825 80 col. Dot Matrix printer , , . , .
830 Accustic Mod em .. .
850 Interface Module ... , ... .
22K Ram Module .......... .
Asteroids. Missile Command & Star Raiders ...... 35 ea.

ACTIVISION -

Complete Selection

CP/M
Basic 80 .. .. ..
.. ........... ... 284
Basic Compiler
. . 299
Calcs tar
. .. ........ , ..... . . 166
FMS-80 . . . . . . . . . • • • . .
. ... 649
Mail merge
79
Spellstar
. 159
... . ...... . ..................... . . 229
T / Maker
Words tar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
. 239
CALL FOR COMPLETE SELECTION!
'APPLE IS A REGISTERED TRADEMARK

WE HAVE IT ALL ... JUST CALL IF YOU DON'T SEE IT!
WE STOCK A HUGE SELECTION OF MAJOR BRANDS OF
PH INTERS
PAPER TIGERS , .C. ITO~ ·& QUME
MONITORS
AMDEI<, SANYO, NEC. & ZENITH
MXB CALL
TERMINALS
ZENITH , HAZELTINE & MORI:
MXBO FK CALL
MEDIA
MX70 $359
DYSAN,
VERBATIM
, ETC.
MXlOO CALL
IDS-PRISM . . . CALL FDR BEST PRICE!

Ordering information: Phone orders us ing VISA, MASTER
CARD. AMERICAN EXPRESS, DINER'S CLUB, CARTE
BLANCHE, bank wire transfer, cashier'sorcertifiedcheck,
money order, or personal check (allow ten days to clear) .
Unless prepaid with cash. please add 5% for shipping,
handling and insurance, (minimum 5.00) California resi
dents add 6% sales tax. We accept CODs, OEM's. Insti
tutions and corporations please send for a written quo
tation. All equipment is subject to price change and
availability without notice_ All equipment is new and
complete with manufacturer's warranty {usually 90 days).
Showroom prices may differ from mail order prices.

· SAL.E!

EPSONS

(714) 579-0330
MAIL T0:1251 BROADWAY
EL CAJON, CA. 92021

Circle 32 on inquiry card.

A0C4C9D3CBA0DSD4C9CCC9D4D9A0A4BSB0A0
A!il
A!il
02
Disk
Utility
cC94
CS
03 for Apple DOS 3.3 03
04
CB

~f LOST PROGRAM ~~
~~cs
RECOVERY g~cc
CT

cs

If you haven't

0
D9

~~ written over that

!~

~~ program accidentalc6 ly deleted, this

~~
c1

cCC9 software can recs cover it for you.

04
C3
CB
A!il
DS
D4

03
A!il
A!il

~~
cs
DB
c1
~~

Also, it can
reorganize your disk
and inform you of
the remaining
space available.

CE

And, it allows
c1 you to patch any
~! sector: display in
AF Hex and ASCII on
~; standard Apple
A!il screen.

cs
A!il

D!il
Cl
04
C3
CB

Menu driven and
easy for the novice
~~ while still efficient
CE for the professional.
~~ Compatible with
C4 M & R Superterm.

C9
03
CB For more information or
A!il
03 to place your order call:
CS (208) 263-1213
C3
04

~;

Cost: 550

We pay first class postage and
~~ insurance. You may use VISA or
A!il Moster Cord.
C4
C9 TO ORDER: Send us your
D3 check, money order or credit cord
CB number and expiration dote.
A!il Certified checks ovoid clearance
D3 deoy.
I
04
A!il

~2

C9
04
09

~g
Cl
CE
DS
C6

g

D4

g~

Ll

C4
A!il

c2

09

A!il

g

03

~~
02
A!il
C3

cF

02
D!il
A!il
A!il
A!il

~~
Cl

~~

cF

C6
04
D7
Cl
D2

cs

A!il

~~ ANSWER Corporation ~~
DS 502A North Second Ave. CF
D3 Sandpoint, Idaho 83864
cc
A!il
A!il
A0A0C2D9A0CACSD2D2D9A0D4C9C6C6D4A0A0
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MAIN MENU
Select one of the follow ing programs by
enter ing its number

J. ENTER DATA
2. GENERATE REPORTS
3. EDIT DATA BASE
4. START NEW FILE
5. PURGE FILE
6 . QUIT
Enter Choice # _

Figure 7: Menu showing the three essen
tial menu parts: title, list of choices, and
prompt line. Some menus also have a
directive to prompt operators unfamiliar
with the system. '

Center the menu title at top of the
display and put the word "menu" at
the end of the title. If you are pro
viding the (optional) directive line,
print this next, offset to the left, so
that it is recognized as an instruction
and not a title. Center the prompt and
the data input field at the bottom of
the screen. The prompt should be
brief and explicit, for example,
"ENTER CHOICE #," as shown in
figure 7.
Menu selection can be done in
several different ways: by entering
the number of a menu option, by
entering a letter, by typing in the
menu choice, and by moving a cursor
to the choice. Typing in the menu
choice label usually requires several
keystrokes and should be avoided.
Most microcomputer software is not
set up to permit cursor selection of
menu choices.
The most common selection
method is to type in a number or
letter. In general, short menus should
permit selection by letter-preferably
the first letter of the choice label.
(This can present problems if dif
ferent menu choices start with the
same letter.) On longer menus, num
bered menu choices are more conve
nient.
If you do use numbers, then any
list of numbered items appearing on
one of your display screens will
resemble a menu. This may cause
confusion. Minimize confusion by ti
tling menus as menus and titling other
displays appropriately. Avoid num
bered items on nonmenu displays, if

possible. If you are presenting a list of
instructions, for example, precede
each instruction by a bullet instead of
a number.

Conclusion
This brief excursion into the world
of human factors covered areas of in
terest to the average microcomputer
programmer. Much more is written
on the subject, and those interested
should consult the references listed at
the end of this article.
Note that application of human
factors considerations to software
design is immature as a technology
and that much research still needs to
be done. At present there is no single
source to which the reader can refer
to find all the important answers.
(Martin's book is comprehensive but
aimed primarily at the mainframe
user.) Much of what is now available
comes as technical reports that pre
sent recommendations cautiously
labeled as "preliminary" or
"tentative" findings.
In this article, I have attempted to
congeal this somewhat indefinite
material into a form that is useful to
the average reader. Much has been
left out because of inapplicability to
microcomputers or because the
material was of a specialized nature
and would probably not be of in
terest. In general, what was presented
is based on the references, although at
some points I have condensed and
simplified things. I hope that I have
not distorted any author's intentions
in the process.•
References
1. Anacapa Sciences Inc. "Fundamentals of
Human Factors for Engineering and De
sign-Session 22: Human-Computer
Interface Design" (classroom notes from
seminar). Santa Barbara, CA: 1981 .
2. Engel, S. E., & Granda, R. E. Guidelines for
Man/Display Interfaces, Technical Report
TR 00.2720. Poughkeepsie, NY: IBM,
December 19, 1975.
3. Martin, J. Design of Man-Computer
Dialogues. Englewood Cliffs, NJ: Prentice
Hall, 1976.
4. Smith S. L. Man-Machine Interface: Re
quirements Definition and Design Guide
lines-a Progress Report, Project No.
572R. Bedford, MA: Mitre Corporation,
February 1981.

COMPUTERS

PRINTERS

INTERSYSTEMS

CENTRONICS

•

DPS 1. DPS 1A. DPS2A

•

CAL L FOR PRICE S

DYNABYTE List.... . . . . Less30%
ALTOS List . ...·...
NORTHSTAR

749-1 PAR.. ..... . . . ... . .. . . . . . .. .. $699
739-3 SER...... . ... . . .. . ... . ... .. . $619
704-11 parallel. .... . .......... . . .. .. $1569
704-9 (RS232). ..... .. .. . . .' . ..... ... $1519

. . Less20%

Horizons & Advantages .. ... .. CALL

TELEVIDEO COMPUTER
SYSTEMS ......... ..... ..... CALL

SUPERBRAIN

Tl810
Televideo 910C .... . ............. .. . CALL
912C ........... ..... ..... CALL
920C .... •• . ... . . .... . ... . CALL
925C . .... ... . . . ...... .. .. CALL
950C . . . .. . .. . .. . .. . .. .. . . CALL
INTERTUBE . .. .. . . . .. . .. . .. .. . . . .. . $725
Emulator.. . .... ... . . . ............. . $725

OKIDATA
M 1croline 80
Mi cr o li ne 82A
M1crolin e 83A

$359
$469
$749

C.ITOH . . .. . . . .. . ...... CALL FOR PRICES
64K DD .. ....... . . . . ... . . . . .. .. . . . $2639
64K OD .......... . . . . . .. . .. . .... . . $2949
DSS -10MEG Hard Di sk .... . . .... . . .. $3195

CROMEMCO
CS-1 L1s1$3495........ . .. OUR PRICE $3195
CS-2 Li si $4695 . . .. ... .... OUR PRICE $3549
CS-3 Li si $7995 .... .... ... OUR PRICE $6349
Z2H L1 s1 $9995.. . . . . . ..... OUR PRICE $7995

71,,,,,N Isystems
data

~

Z-89 L1 s1
$2895

OUR PRICE

$2099

810
810
820
820

Basic .... . ........... .•• ..... . . $1289
Full Option .. . . . .•• .. .• .. .. ..... $1599
RO Basic ...... . ... . . ..•••.• .. . . $1545
KSR Basic ..... .. .. .. . ..•.•. . ... $1739

NEC 7710 (RS232) SERIAL .. . .. . . . ... $2395
7730 PARALLEL.. . . .... . .... .. $2395
Qume ..... .. . . .... . .... CALL FOR PRICE
Diablo630 RO ... . .. .. ....... . . . ... $2049
1640 KSR ... .. .. .. .......... $3495
1640 RO ..... . ... ........... $3095
Paper Tiger 445G ..... .. .......... . . . $739
560G . . . . .. . ....... . . . .. $1099

SOROC
Soroc 10120........ . ......... ••• ...
10130........ .. .. .. •• •••••...
10135.... . ......... ••••••• . . .
101 35 w g r dP lll C~
10140... : . . . . . . ....... ... .. ..

$679
$585
$719
$789
$995

HAZELTINE
1420.... .. ........ . ........ . . . . . .. CALL
1500.... ... . .. ..... ... . .. ... . . . .. . SAVE
1510....•. . .. ... ... .. . . ..... . ..... CALL

Epson
MX -80
MX-BOFT
MX 100

$465
$548
$745

DISK SYSTEMS

•

MORROW

ZENITH

Z19.... .... .... .. . $639

Prices quoted are for prepaid orders only , and
reflect .a cash discount. C.O.D.' s and chatge cards
slightly higher.
M 0st .terns 1n stock f or 1mmed1ate de hvery . factory sealed
c;m ons w ful l fac tory wa rranry . NYS res iden ts add appro·
1>r1a te sales tax. Prices do not rn clude ship p in g . C .O . D . orders
require 25% deµos11. Prices sutJ1ect to change w it hout notice.

Discus 2D
Du al Di sc uss 2D
Discuss 2 + 2
M 5 5meg Hard Di sk
M 10 10 m eg Hard Disk.
M26 26 meg Hard Di sk.
C ORV US
CO RVUS
CO RV US

5 meg Hard Disk
10 meg Hard Disk
20 meg Hard Disk

$835
$1385
. $1089
$3750
$2999
$3349

The Atari Tutorial
Part 8: Generating Sound with Software
The sound capabilities of the Atari 400 and 800 computers
are influenced by the software technique used.
Bob Fraser
1639 Martin Ave.
Sunnyvale, CA 94087

The sound system in the Atari 400
and 800 microcomputers can be used
in two basic ways: static and
dynamic. Static sound generation is
the simpler of the two . The program
sets a few sound generators, turns to
other activities for a while, and then
turns them off. Dynamic sound
generation is more difficult. The com
puter must continuously update the
sound generators during program ex
ecution. For example:
SOUND 0,120,8,8
generates a static sound, while:
FOR X=O TO 255
SOUND O,X,8 ,8
NEXT X
generates a dynamic sound.

This article appears in slightly di fferent form
in De Re Atari, published by Atari Inc ., and is
reproduced with its express permission.
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Static Sound
Although static sound is normally
limited to beeps, clicks, and buzzes,
there are exceptions. Two examples
are the programs given last month as
special effects in the sections on high
pass filters and 16-bit sound. Another
way to obtain interesting effects is to
use interference, as in this example:
SOUND 0,255,10,8
SOUND 1,254,10,8
The strange effect is a result of
closely phased peaks and valleys.
Figure 1 shows two channels in
dependently running sine waves at
slightly different frequencies and their
sum. The sum curve shows the
strange interference pattern created
when these two channels are added.
Figure 1 also shows that, at some
points in time, the waves are assisting
each other; at other points, they op
pose each other. Adding the volumes
of two waves whose peaks coincide
will yield a wave with twice the

strength or volume. Similarly, adding
the volumes of two waves while one
is at maximum and the other is at
minimum will result in a cancellation
of both of them. On the graph of the
sum curve, we can see this effect. An
interesting project would be writing a
program to plot interaction patterns
of two, three, and four channels; the
program would display graphs like
that of figure 1. You might discover
some unique sounds.
The slighter the difference in fre
quency between the two channels, the
longer the pattern of repetition. To
understand this, draw some graphs
similar to figure 1 and study the in
teraction. As an example, try the
following BASIC statements:
SOUND 0,255,10,8
SOUND 1,254,10,8
SOUND 1,253,10,8
SOUND 1,252,10,8
As the difference in frequency grows,
the period of repetition decreases.

From CM.C International, world's
largest lntertec distributor...

.-.

SUPERBRAIN and
COMPUSTAR - YOUR
CUSTOMERS WILL NEVER
NEED ANOTHER SYSTEM!
CMC International Is the largest distributor In the world of lntertec Data
Systems products -the SuperBraln and CompuStar - lntertec's Incredibly
expandable microcomputers. No matter how small or large your customers
are or become, we doubt that they'll ever outgrow these computers. Both
SuperBraln and CompuStar offer the Industry-standard CP/M disk operating
system and 64K of dynamic RAM. Both are expandable to 10 megabytes of
storage with the CompuStar disk storage system. CompuStars can be linked
together to form a 255-user network.
Dealers benefit from the service and support offered through CMC. Like adver
tising co-op, software and hardware support, module replacement. And a toll
free line so you can call from anywhere In the contlnental United States.
The bottom line Is profltablllty. Our dealers benefit with a combination of
quality lntertec products and CMC lnternatlonal's pricing.
Contact us today. We deliver.

For Information Call (206)453-9777
To Order, Call Toll-free 1-800-426-2963

A Division of Computer Marketing Corporation

11058 Main Street, Suite 220
Bellevue, Washington 98004
TELEX 152556 SEATAC

Circle 87 on inquiry card.
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Minicomputer performance in
Multi-user. Multi Tasking. Decision I™ memory man
agement hardware includes a memory map that is
similar to the IBM 360; and IBM 370~ It supports
up to 16 tasks or 15 users and a supervisor without
swapping. And, more with swapping. Each task or
user enjoys complete memory protection and dynamic
memory allocation. One task may be delegated as a
supervisor to privileged system functions forbidden
to ordinary tasks or users. Such functions ( 1/0 calls,
unauthorized memory access, etc.), will trap to the
supervisor. If supervisory functions are not required
the system can be configured for turnkey multi-user
operation.
Multi-purpose IEEE696/S-100. Decision I utilizes the
Morrow Designs IEEE Standard S-100 Wunderbuss:•
That means you can configure it to your
specific applications. Add a floating point
processor, add memory (to a full mega
byte), add 1/0, add controllers ... add
boards from dozens of manufacturers.
And S-100 has a major advantage
over single-board computers : If a
board goes down,you simply replace
it. And keep running. If you want to
expand your system. Add boards
and terminals.
An unmatched software base.
Decision I runs on the M/OS™
operating system. M/OS sup
ports all system calls source

compatibly with UNIX''." Thus, UNIX programs will
compile directly and UNIX documentation is almost
totally applicable. Morrow CP/M• has been configured
to run under M/OS and commun icate with both CP/M
and UNIX standard media for maximum portability.
Languages available include BASIC, COBOL, FORTRAN,
RATFOR, Pascal and C. That means Decision I
offers you a software base unmatched in
its price/ performance arena.
The OEM machine. A basic multi-user
system at $5,225 includes
the Decision I, 4 Mhz
Z80A-based CPU,
sophisticated
memory

IBM 360 and 370 are trademarks of IBM Corp.
Wunderbuss is a registered trademark of Morrow Designs
Decision I and M/OS are trademarks of Morrow Designs
UNIX is a trademark of Bell Labora tories, Inc.
CP/M is a trademark of Digital Research Corp.

a multi-user Microcomputer.
boards, controllers and software allow you to
configure your system your way... through a single
supplier.

The decision is yours. Compare the Decision I,
feature-for-feature with mini or microcomputers on
the market today. Compare capabilities. Compare
flexibility. Compare utility. Then, compare price.
We think Decision I will change the way you think
about microcomputer systems.

Complete information? See your computer dealer.
Or, write Morrow Designs.

LOOK TO MORROW
FOR ANSWERS.

management
hardware, CP/M
2 .2, M/BASIC 5.2,
3 serial and 2 parallel 1/0
ports, 14 1/0 slots with S-100
connectors, supervisor control in
both hardware and software , 128K of
RAM and two quad-density disk drives
(SOOK) with DMA controller. Plus, cabinet
(either desk-top or rack-mount) , and power
supply. The same system with 8" flop pies
and a fu 11 Megabyte of formatted storage costs
$5,659. And, we offer OEM pricing.

Abetter microcomputer. Whether you're build
ing a single or multi-user system, the Decision I
offers you a hardware/software combination
unmatched in the field. Decision I is not simply an
improved 8 -bit microcomputer. It's a breakthrough.
In both computing power and price.

Systems your way. Morrow Designs' ful I range of hard
and floppy disk memory, add-in memory boards, 1/0

MDRRDW DESIGNS
522 1 Central Avenu e, Ric hmond, CA 94804
(415) 524·2101

Circ le 284 on inquiry card.

Dynamic Sound
More complex sound effects nor
mally require the use of dynamic
sound techniques. Three levels of
dynamic sound generation are
available to the Atari 400/800 pro
grammer: sound in BASIC, 60-hertz
(Hz) interrupt sound, and sound in
machine code.

CHANNEL I

CHANNEL 2

BASIC Sound
CHANNEL I

+
CHANNEL 2

POSITIVE
NEGATIVE
POSITIVE

+ NEGATIVE= ZERO

+ NEGATIVE = OOUBLE NEGATIVE

+ POSITIVE = OOUBLE POSITIVE

Figure 1: Complex waveform generation from the addition of waveforms.

Listing 1: Using machine language to assist BASIC in generating multiple-note chords on
the Atari 4001800. This demonstration program uses a short machine-language program
placed in the BASIC string SI MUL$ (see lines 25 and 9999) to specify the frequency- and
control-register values of up to four of the Atari sound generators. It is done quickly
enough to make all the generators seem to start simultaneously (BASIC is too slow to do
this). Note the use of the string SIMUL$ to store the machine-language program and the
USR call in line 50 to execute it.
10
15
20
25
26
27
30
40
50
55
60
90
100
110
120
130
140
150
160
170
999
9000
9010
9020
9030
9999

SOUND 0,0,0,0:DIM SIMUL$(16)
REM read in machine lang. program
RESTORE 9999:X =I ·
READ 0 : IF Q< > - I THEN SIMUL$(X) =CHR$(Q):X =X+ !:GOTO 25
REM read and then play sound data
RESTORE JOO
READ F!,Cl,F2,C2,F3,C3,F4,C4
IF Fl = - I THEN END
X = USR(ADR(SIMUL$),F! ,Cl ,F2,C2,F3,C3,F4,C4)
FOR X = 0 TO 150:NEXT X
GOTO 30
REM sound data
DATA !82,!68,0,0,0,0,0,0
DATA 162,168, 182, 166,0,0,0,0
DATA 144, 168, 162,166,35, 166,0,0
DATA 128, 168, 144, 166,40, 166,35, 166
DATA 121,!68,!28,!66,45,166,40,166
DATA 108,!68,121 ,166,47,166,45 ,166
DATA 96,168,!08,!66,53,166,47,166
DATA 91,168,96,166,60,166 ,53,166
DATA -1.0,0,0,0,0,0,0
REM
REM
REM this data contains the machine lang. program,
REM and is read into SIMUL$
DATA 104,133,203,!62,0,104,104,157,0,210,232,228,203,208,246,96, - I
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BASIC is somewhat limited in its
handling of sound generation. As you
may have noticed, the SOUND state
ment negates any special AUDCTL
setting. [The audio-control register
A UDCT L was discussed in last
month's installment of "The Atari
Tutorial." . . . GW] This problem
can be avoided by poking values
directly into the sound registers,
rather than using the SOUND state
ment.
In addition, the use of BASIC to
control sound generation is
somewhat limited because of its
slowness. If the program is not com
pletely dedicated to sound genera
tion, there is seldom enough pro
cessor time to do more than static
sound or choppy dynamic sound.
The only alternative is to temporarily
halt all other processing while
generating sound.
Another problem can occur when
using the computer to play music on
more than one channel. If all four
channels are used, the time separation
between the first SOUND statement
and the fourth can be substantial
enough to make a noticeable ·delay
between the different channels.
The program in listing 1 solves this
problem. SIMUL$ is a tiny machine
language program that pokes all four
sound channels very quickly. A
BASIC program using SIMUL$ can
rapidly manipulate all four channels.
Any program can call SIMUL$ by
putting the sound-register values in
side the USR function as in line 50 of
the demonstration program. The
parameters should be ordered as
shown, with the control-register
value following the frequency
register value for each channel; this
ordering is followed one to four
times, once for each sound channel to

8086 Super-micro
8 Mhz. - 16-bit - S-100 bus - 128K 70 nsec. RAM
Computer Benchmarks - All systems running the same BASIC program.
Manufacture - Model

Class

Operating
System

Language
(Type*)

Run Time
(Seconds)

IBM 3033
Seattle Computer System 2
Digital Equipment PDP 11/70
Prime 550
Digital Equipment PDP-10
IBM System 34
TE I System 48
Hewlett-Packard HP3000
Seattle Computer System 2
Alpha Micro AM-100/T
Digital Equipment PDP 11/45
Data General NOV A 3
Ohio Scientific C4-P
North Star Floating Point
Radio Shack TRS-80 II
Apple II+
Cromemco System 3
Commodore Pet 2001
IBM 5100
Vector MZ

Mainframe
Micro
Mini
Mainframe
Mainframe
Mainframe
Micro
Mini
Micro
Micro
Mini
Mini
Micro
Micro
Micro
Micro
Micro
Micro
Micro
Micro

VS2-10RVYL
MS-DOS
n/a
PRIMOS
TOPS-10
Release 05
MAGIC 1.0
Time Share
MS-DOS
AMOS 4.3a
n/a
Time Share
OS65D 3.2
NS DOS
TRSDOS 1.2
DOS 3.2
CDOS
n/a
n/a
n/a

Stanford BASIC
Microsoft BASIC (C)
BASIC (I)
BASIC V16.4 (I)
BASIC (I)
BASIC (I)
Microsoft BASIC (C)
BASIC (I)
Microsoft BASIC (I)
Alpha BASIC (SC)
BASIC (I)
BASIC 5.32
Level 1 BASIC (I)
NorthStar BASIC (I)
BASIC (I)
Applesoft II (I)
32K BASIC (1)
Microsoft BA;SIC (I)
BASIC (I)
Micropolis BASIC (I)

10
33
45
63
65
129
178
250
310
317
330
517
680
685
792
960
1074
1374
1951
2251

• C

=

Compiler; I

=

Interpreter. Times (except for Seattle Computer) taken from August 1981 issue of Interface Age.

Seattle Computer System 2 consists of 8 Mhz. 8086 CPU set, 128K of 70 nsec. static RAM, double
density disk controller, 22-slot TEI constant voltage mainframe, a cable for two 8' drives, and
MS-DOS operating system (also called 86-DOS, IBM PC-DOS, Lifeboat SB-86). The system is fully
assembled and tested and ready to run with the addition of disk drives (we can supply) and terminal.
Price: $4185. 8087 Adapter also available.

Call for location of our nearest dealer

Software
We have the following Microsoft high-level
languages running under MS-DOS.
• BASIC-86 Interpreter . . . . . . . . . . . . . . . $400
• BASIC-86 Compiler ................ $400
• Fortran-86 ...... . . . ..... . ....... . . $600
Pascal-86 . .. .... . .. . .. . ... . . ... . . . $600
• Cobol-86 . . . . . . . . . . . . . . . . . . . . . . . . . $900
• Macro-86 Assembler ........ . ....... $300
Check for new additions

~~TER
1114 Industry Dr. Seattle WA 98188

1 •

Circle 367 on inquiry card.
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IN STOCK

~~~
:)THIS
TITLE
WordStar
WordStar w/MailMerge
dBase II
Supercalc
Pascal MT+
CalcStar
CB80
FMS 80
Pascal M
Select w/Superspell

MANUFACTURER
MicroPro
Micro Pro
Ashton-Tate
Sorcim
D. Research
Micro Pro
D. Research
Systems+
Sorcim
Select Info Systems

LIST
495.00
645.00
700.00
295.00
475.00
295.00
500.00
995.00
395.00
595.00

NOW
299.00
385.00
499.00
210.00
425.00
185.00
420.00
649.00
295.00
395.00

MOVING UP THE CHARTS .••
Spellguard
Pascal Z
Supervyz
Spellbinder
Condor II
Condor Ill

ISA
Ithaca
Epic
Lexisoft
Condor
Condor

..

295.00
395.00
100.00
495.00
595.00
995.00

225.00
335.00
90.00
295.00
450.00
725.00

GREAT HARDWARE BUYS!
C. ITCH COMET I Doi Matrix Printer-laster than Epson!
Features: 125 CPS, Bi-directional print, tractor leed, parallel
or ser ial interlace (specily), 4 character sets/sizes, 80/132 column. Exceptional styl ing and rugged design. Lisi $495.00
Special Introductory price . . . . . . . . . . . . . . . .. . . . . '295.00

~
•

C. ITCH F10 STARWRITER Daisy -wheel Printer-incredible 40 CPS printer with all !he
lealures ol Diablo, NEC, and Oume, at half the price'
Parallel (Cenlronics inlerface) uni!: Lisi $1995.00 . . . $1450.00
Serial (AS-232) interface uni!: Lisi $2595.00 . ... . ..... . CALL
Smith·Corona TP-1 Daisy-wheel prin ter-Leller quality printing al an unbelievable price'
120 WPM, parallel or serial interface (specify), 10 or 12 pitch (speci fy) _List $895.00 $750.00
Hayes Smart Modem- List 279.00 ... ......... . ...... $235.00
Call lor similar savings on ZEN ITH. ALTO S. OKIOATA. HAYES. NOR TH STAR. TE LEVIOEO. NEC. XERO X.
ANAOE X. OUME. XC OM P. IDS. CENTRONICS. AMO EK. NOVATION. SANYO.

MORE SOFTWARE HITS ••
ART. INTELLIGENCE
Dental
750.00
Medical
750 .00
BUS. PLAN. SYS.
Plan 80
240.00
DIGITAL RESEARCH
PL/1-80
420 00
CBasic
125 00
CP/M 2 2
135 00
MAC
85 .00
ECOSOFT
Micro stat
250.00
FIN. PLAN. ASSOC.
Mini -Model 375 00
FOX & GELLER
Ou1ckscreen 140.00

FRIENDS SFTW.
Access BO I 240.00
Access 80 11 405 .00
GRAHAM DORIAN
Apt Mgml .
C Reg .. Inv I,
Pay . I. each 485 00
GLedg. Inv . II.
OE/Inv .. Pay 11.
Job C.. each 710.00
KEY BITS
Wordsearch 175.00
MARK OF UNICORN
148.00
Mince
Scribble
148 .00
245.00
Both

MICROSOFT
165.00 COBOL BO 575 00
175.00
235.00 Macro SO
110 00
395 .00 Edi l 80
220 00
170 00 MuMath
Glector Ill
170 00
Glector IV
250 .00 Mulisp
135 00
SBasic
255 00 MS on
SYSTEMS PLUS
MICROPRO
Cusl. Notes 350 00 Ac:ct. Plus
425.00
Da taStar
225 .00 1 Module
Supe rSort I 170.00 2 Modules 785.00
Sp eHStar
165 .00 3& Up
CALL
MICROSOFT
MIOW. MICRO TEK
Basic SO
275 00 Cross Assem
Compiler
310 00 6800
250 00
Forlran 80 395 00 Others
CAL L
MICRO-AP
Seleclor Ill
Selector IV
Selec lor V

STD. MICROSYS.
Ouic·n·Easi 299.00
Mailman
105 .00
STRUCT. SYSTEMS
GL A Rec .
A Pay . Payroll
Inv. OE . ea 850.00
Analyst
225 00
175 00
U11ght
SUPERSOFr
Disk Docto r 9; 00
Forl h
175.00
SSS Fortran 210.00
Tiny Pascal
80 00
CCompiler 174 00
Slarfdrl
189 00

This is jus t a samp:e of !he CP/ M sollware available from DATASOU RCE. Call us lor great saving s on lhe
packag e you're loo king lor. APPLE TOO! Wecarr ymany ol lheli sled sollware packag es in Ap pl e formals. as
well as almost every othe r soltware packag eavailable for the Apple II. Call lor the lales! low pric e.

24 HOUR ORDER LINE:
1-800-328-3890 EXT.6014
IN MINNESOTA:
1-800-682-3816~~~4

TECHNICAL HOTLINE:
1- 612-944-7907

!!! !!! n:::11•:::111i:n••rra

ORDERING INFORMATION
Cashier"s check.
money order. Ch arge
ca rds add 3% COD
Cash or cashier"s
check only. Ship
ping: $3.00 per soft·
ware item. 2% per
hardware item. Mn
~
res. add 5% sales
tax . Pricing and avail
l ~:
subJ. !o cha nge .
OataSource is a regis1 ered trademan ol
OataSource Systems Corporali 1n

'J"'- 1

Sy_s_t_e_ms
_________

MINN E APOL.IS,MN 55 4 35 0 612-9 44 -7 90 7
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be set. As a speed consideration, as
well as a convenience, SIMUL$
allows you to specify sound for less
than four channels (i.e., channels 1
through 3, channels 1 and 2, or just
channel 1). Simply omit the unused
parameters from the USR function.
SIMUL$ offers another distinct ad
vantage to the BASIC programmer.
The AUDCTL register is reset upon
execution of any SOUND statement
in BASIC. However, using SIMUL$,
no SOUND statements are executed;
thus, the AUDCTL setting is retained.
Another method of sound genera
tion in BASIC is impractical. This
method uses the volume-only bit of
any of the four audio-control
registers. Type in and run the follow
ing program:
SOUND 0,0,0,0
10 POKE 53761, 16:
POKE 53761,31:
GOTO 10
This program sets the volume-only
bit in channel 1 and modulates the
volume from 0 to 15 as fast as BASIC
can. Although it uses all the process
ing time available to BASIC, it pro
duces only a low buzz.

60-Hz Interrupt
This technique is probably the
most versatile and practical of all
methods available to the Atari com
puter programmer.
Precisely every 1/60 second the
computer hardware automatically
generates an interrupt. When this
happens, the computer temporarily
leaves the main program (the pro
gram running on the system
BASIC, Star Raiders, etc.). It then ex
ecutes an interrupt service routine, a
small machine-language routine
designed specifically for servicing
these interrupts. When the interrupt
service routine finishes, it executes a
special machine-language instruction
that restores the computer to the in
terrupted program. This all occurs in
such a way (if done properly) that the
program execution is not affected. In
fact, it has no idea that it ever
stopped!
The interrupt service routine cur
rently resident on the Atari 400/800

•LOW cost

• Microprocessor
Electronics
• serial or Parallel
Interface
• Simple, Reliable
Mechanism

Daisy Wheel Printer

ACT NOW: Umited SUpply, Low, Low cost
smith corona, one of the largest
manufacturers of small printers in
the world, gives a whole new
perspective to printing with their
electronic text printer-TP-1. The
TP-1 is a microprocessor controlled,
high quality daisy wheel printer.
It produces perfectly formed,
executive quality printouts at the
speed of 120 words per minute.
Typewriter quality printing at dot
matrix prices.
Simple, durable and dependable,
TP-1 may be used with word
processing systems, microcom
puters and most small business
systems. compact and attractively

lll

MicroT~

Printer
Marketing

Circle 267 on inqu iry card.

Additional daisy print wneels .. . . .S4.95

Additional ribbons .... ..... . ... 52.95

styled, the TP-1 blends well with
any setting.
Now, all your letters, documents
forms and reports can have the
crisp, professional look you
demand-for business or personal
use-at an affordable price. TP-1,
the electronic text printer.
Don't delay. Order your TP-1
TODA v at the low price of $845.
Micro Printer Marketing offers
same day shipping, nationwide ser
vice and invites dealer inquiries.
catalogues available. No shipping
charges on pre-paid orders.

ca11 Micro-Printer Marketing
1-a""--522-9859
~
~
IAiia'I 
CALL
TOLL FREE
In PA Call Collect

MasterCard and Visa Accepted

215 I 433-3366

~ ' ~ '

computers maintains timers, trans
lates controller information, and per
forms other chores requiring regular
attention.
Before the interrupt service routine
returns to the main program, it can be
made to execute any user routine
for example, your sound-generation
routine. This is an ideal situation for
sound generation since the timing is
precisely controlled, and especially
since another program can be
executing without paying heed to the
sound generator. Even more im
pressive is its versatility. Because it is
a machine-language program, the
interrupt sound program will lend
itself equally well to a main program
written in any language-BASIC,
assembly language, FORTH, Pascal.
In fact, the sound generator will re
quire few, if any, modifications to
work with another program or even
another language.
A table-driven routine offers max
imum flexibility and simplicity for
such a purpose. Table-driven refers to
a type of program that accesses data
tables in memory for its information.
In the case of the sound generator, the
data tables would contain the fre
quency values and possibly the
audio-control-register values. The in
terrupt service routine would simply
read the next entries in the data table
and put them into their respective
audio registers. Using this method,
notes could change as often as 60
times per second, fast enough for
most applications.
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Once such a program has been
written and placed in memory (for
example, at location 600 hexa
decimal, the beginning of the page of
memory reserved for the user), you
need to install it as a part of the 60-Hz
interrupt service routine. This is
accomplished by a method known as
vector stealing.

3.

4.

5.

Direct control of sound
registers with a
dedicated machine
language routine opens
new doors in sound
generation.
Memory locations 224 and 225
hexadecimal contain the address of a
small routine called XITVBL (eXIT
Vertical Blank interrupt service
routine), which is designed to be
executed after all 60-Hz interrupt pro
cessing is complete, restoring the
computer to · the main program as
previously discussed.
The following procedure shows
how vector stealing can be used to in
stall your sound routine:
1.

2.

Place your program in
memory (e.g., 600 hexa
decimal).
Verify that the last instruction
executed is a JMP $E462 (since
location E462 hexadecimal is

6.

the XITVBL routine, this will
make the main program con
tinue).
Load the X register with the
high byte of your routine's
address (a 6 in this case).
Load the Y register with the
low byte of your routine's
address (a 0 in this case).
Load the accumulator with a
7.
Do a JSR $E45C (to set loca
tions 224 and 225 hexa
decimal).

Steps 3 through .6 are required to
change the value of the pointer at
locations 224 and 225 hexadecimal
without error. The routine called is
SETVBV (SET Vertical Blank Vec
tors), which simply puts the address
of your routine into locations 224 and
225 hexadecimal. Once installed, the
system works as follows when an in
terrupt occurs:
1.
2.

3.
4.
5.

The computer's interrupt
routine is executed.
The computer jumps to the
program whose address is in
locations 224 and 225 hexa
decimal, which is now your
routine.
Your routine executes.
Your routine then jumps to
XITVBL.
XITVBL restores the com
puter's state previous to the in
terrupt and makes it resume
normal operation.

Circle 229 on inquiry card.

{An elusive and infuriating "bug"
may occur when a 60-Hz interrupt
routine involving arithmetic opera
tions (ADC and SBC op codes) is
used as part of a BASIC program.
The Atari BASIC floating-point
routines set the 6502 decimal flag and
cause add and subtract operations to
be done in binary-coded decimal
(BCD) instead of binary. If the 60-Hz
interrupt occurs during a BASIC
floating-point operation, the inter
rupt routine will be in decimal-not
binary-mode unless you execute a
CLO instruction at the beginning of
the routine. My thanks to Chris
Crawford of Atari for pointing out
this bug. ... GW J
If you do not wish to implement
such a program yourself, one is
available from the Atari Program Ex
change. The package is called IN
SOMNIA (Interrupt Sound Initial
izer/Alterer). It allows creation and
modification of sound data while you
listen and is accompanied by an inter
rupt sound generator that is table
driven and compatible with any
language. For more information, con
tact the Atari Program Exchange, 155
Moffett Park Dr., POB 427, Sunny
vale, CA 94086.

Machine-Code Sound Generation
Direct control of sound registers
with a dedicated machine-language
routine opens new doors in sound
generation. The technique is as
follows: write a program similar to
the 60-Hz interrupt routine in that it

is table-driven. However, the only
routine now being executed by the
Atari is dedicated to sound genera
tion. By expending much more pro
cessor time on sound generation, you
can produce higher-quality sounds.
Consider, for example, the output of
a typical 60-Hz interrupt music
routine; its output will look
something like figure 2a.

(2a)
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The volume-only bit
offers a tremendous
capacity for accurate
sound reproduction.
Since much more processing time is
available with a dedicated machine
language routine, you can change the
frequency at very high speed during
the note's playing time. For example,
suppose you discover that whenever
any piano key is struck it produces
the characteristic sequence of fre
quencies shown in figure 2b.
The graph in figure 2b is called the
piano envelope. To simulate a piano,
the idea is to apply the piano
envelope very quickly to the "plain
vanilla" square-wave beep. The note
is thus slightly modified during its
playing time. For example, a piano
simulation of the three notes in figure
2a would be modified to look like
· figure 2c. This is essentially the same
sound produced by the standard
music routine of figure 2a, only the

c
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Figure 2: Complex waveform generation
under computer control. Figure 2a shows
a frequency-versus-time plot of three sim
ple notes generated by one of the Atari
sound generators. If the complete
resources of the computer are used to
modulate the frequency (or other
parameters) oft he notes while they are be
ing played, the computer can produce
highly complex sounds. For example, if
we find that a frequency envelope such as
figure 2b simulates the sound of a piano,
the envelope can be superimposed on the
generated notes of figure 2a to give a
modified set of notes that has a graph like
that of figure 2c.

1
STRUCTURAL ANALYSIS ON MICROS- This self

DATA PLOTTING ON MICROS -A collection of

teachmg guide conlams aser ies of programs wh ich
calculate stresses and deflections m beams. plates. trusses
and frames using conventional and matrix techn iques.
Th eory. equations an d program listings lully documented.
Written fo r the non·spec1al1sl who wants lo use his micro
for stru ctural analysis with mm1mum investment m time.
Use the programs as 1s or mod1ly for your own apphc al1ons.
Book - $39.95; Disk-$19 95

programs to process and display all types of data : bar
charts, stock market charts, engmeermg and sc1enl1hc
dala, 30 views ol surfaces, pie charts. sorl1n g, hltermg,
runnrng averages. cu rve fitting. and more. Application to
business. engineer ing and scrence. All programs fu lly
documented and keyed lo theory. Use as 1s or modify for
your own appl1cat1ons.
Book-$24.95; Disk - $19.95.

f r 1l1Ll
I I

To order _ send cneck drawn on u S bank. money o r dor in U S runO:s.. Vh1a o r Ma1terc.1ud number with cxp 1rahon dale to KERN
PUBLICATIONS 190 Duck Holl Road. P O l029A . Duxbury, MA02332 AddS2 per book 41h cl poslage on US and Canada: $3 1sl c l o r UPS on
US . S4 5-0 l sl cl Canada . S 12 aor Eu rope and C<>nlra l Ameroca . $18 els~wherc Coll (617) 934-0445 lor lo•ter dellwory.
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THE ATARI®STAR
Win $25,000 in cash,
plus prizes and an ATARI STAR
by entering your software in
the ATARI®ASAP competition. ,

ATARI is looking for some of
the greatest soft\\·are from the
brightest stars in the soft~vare field.
And naturally, we're willing to re
ward vou for it.
E\·ery three months, ATARI
will be presenting ATARI STARS to
the writers of software programs
judged first,second and third place
in the following categories: con
sumer ( including entertainment,
personal interest and develop
ment); education; home business
(personal finance and record keep
ing); and system software. The de
cision of the ATARI judges is final.
Quarterly prizes ~;v iii be from
,, 7 ')0 to $3,000 worth* of selected

ATARI products and an ATARI STAR.
a result of ~ales of your software
programs in the ATARI Program
The annual Grand Prize will be the
coveted Super Star trophy and
Exchange.
If you're a star, ATARI wants
$25,000 in cash~*
to reward you. Send in the coupon
To be eligible, your software
today, or call toll-free 800-538-1862,
idea must be submitted to and
in California 800-672published in the ATARI
1850, and you could be
Program Exchange cata
the proud winner of an
log. Submit your pro
ATARI ASAP STAR Tro
gram on the official
ATARI' ' PROGl1AM
phy, and some great
entry form which we'll
ATARI prizes.
rush to you if you send
in the attached coupon.
*Based on manufacturer's sug
gested retail price.
The ATARI STAR
**Taxes are the sole responsibil 
Awards are in addition
ity of the winner. Void where pro
hibited by law. Winners will be
to the percentage of rev
notified by mail. ATARI employees
and their families are not eligible.
enues you will automatFor more contest details, call the
toll-free numbers.© 1981 ATARI, INC .
ically be entitled to as

w.------

Circle 42 on inquiry card.

r----------------
For more contest details, call 800-538

1

1862, in California 800-672-1850.
Send to : ATARI Software Acquisition
Program, Dept. ClE, P.O.
Box 427, Sunnyvale, CA 94086
Yes, I want to enter the ATARI ASAP com1 petition. Please rush me my entry form.
I Name_ _ __ _ __ _ __ __

I
I

I

I
I
l

Add ress _ __ _ __ _ __ _ _

Cify_ __ _ _ _ _ _ _ _ _~
State/Z ip _ _ _ _ _ _ _ _ _ __

JI\.
ATARI

®

Q

A Warner Communic ations Company

We've Brought
171e Computer Age Home:·

Listing 2: A machine-language program that uses the waveform mode of the Atari 4001800 to generate tones with a sine wave

amplitude envelope (tones normally produced by the Atari have a square-wave amplitude).

0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420
0430
0440
0450
0460
0470

; VONLY

Bob Fraser 7-23-81

; volume-only AUDCl-4 bit lest routine

A UDCTL = $D208
AUDF1=$D200
AUDCl = $D201
SKCTL = $D20F

.
TEMPO
MSC

=$BO
.BYTE 1
.BYTE 0

* =$4000
LOA #0
STA AUDCTL
LOA #3
STA SKCTL
LDX #0

LDA #0
STA $D40E ; disable vertical blank interrupt
STA $D20E ; disable nonmaskable interrupts
ST A $D400 ; disable screen DMA

LOO

LDA DTAB,X
STA MSC

notes now have a piano tone and they
sound much prettier than just un
modulated beeps. Unfortunately, all
other processing had to be sacrificed
to get that piano tone. The sound
channel is no longer updated only
once every note; it is now done
perhaps 100 times within the note's
duration.

Volume-Only Sound
As indicated earlier, the AUDCn
volume-only bits aren't of much use
in BASIC. This is due entirely to the
fact that BASIC is too slow to effec
tively use them. However, this is not
the case with machine language.
As mentioned last month, the
volume-only bit of the AUDCn
registers offers a tremendous capacity
for accurate sound reproduction.
146

April 1982 ©BYTE Publications Inc

0480
0490
0500
0510
0520
0530
0540
0550
0560
0570
0580
0590
0600
0610
0620
0630
0640
0650
0660
0670
0680
0690
0700
0710
0720
0730
0740
0750
0760
0770
0780
0790

LO
Ll

LOA VTAB,X
LOY TEMPO
STA AUDCl
DEY
BNE Ll
dee most significant counter
DEC MSC
BNE LO

new note
INX
CPX NC
BNE LOO
wrap note pointer
LOX #0
BEQ LOO

NC

.BYTE 28 ; note count
table of volumes lo be played in succession

VTAB

0800 DTAB
0810
0820
0830
0840

True waveform generation (within
the time and volume resolution limits
of the computer) is made possible
with this bit. Instead of just putting a
piano flavor into the music, you can
now make it closely replicate a piano
sound. Unfortunately, it can never
precisely duplicate an instrument.
Four bits (16 values) is not enough
volume resolution for true high
quality work. Nevertheless, the
technique does generate surprisingly
good sounds. The program in listing 2
demonstrates the use of one of the
volume-only bits. If you have an
assembler, type it in and try it. Sur
prisingly, speed is not really a prob
lem here. The wave has almost sixty
steps, and the program can still be
made to play the wave at up to 10
kilohertz.

.BYTE
.BYTE
.BYTE
.BYTE

24,25,26,27,28,29,30,31
30,29,28,27,26,25,24
23,22,21,20,19,18,17
18,19,20,21,22,23

this table contains the duration of each entry
above
.BYTE
.BYTE
.BYTE
.BYTE

1.1 . 1,2,2,2,3,6
3,2,2,2, 1, l, l
1.1,2,2,2,3,6
3,2,2,2, l, l

Remove lines 390 through 410 and
try the program once more. It will
sound quite broken up. The cause is
the 60-Hz interrupt discussed in the
previous section. You can actually
hear the interrupts taking place since
all sound stops during that time.
Line 410 disables screen OMA
(direct memory access). By disabling
screen OMA, the ANTIC chip within
the Atari 400/800 no longer "steals"
time from the 6502 processor to get
data from screen memory in time to
display it on the video display. This is
why the screen goes to a solid
background color when the program
is executed. Disabling screen OMA
serves two purposes: to speed up the
6502 processor and to make the tim
ing consistent, since screen OMA
steals cycles at odd intervals.

TRAK Drive Systems are ready to plug in and use
complete with power supply and cable.
TRAK-the way to go in floppy disk drives.
Whether you are just buying your computer system, adding
to it, or up-dating it-make it TRAK.
TRAK features the finest industry-standard 5114'' and
8" drives, custom compact packaging, custom power sup
plies, ventilating fans with multi-drives and unique control
facilities for your convenience and protection.
Complete control is yours with deluxe TRAK Sys
tems. System control panels feature lighted "Sentinal"
power switch so you always know when yourTRAK drive is
powered up. And individual "Protector" (write-protect)
switches guard your stored information.
TRAK offers you the widest choice-singles or
multi-drives-5%" or 8"-double sided-single/double
densities-3 to 8 ms access-from 125 K-Bytes to 4.8 Meg
abytes storage-choice of colors (office brown, silver gray
or oyster)-optional door locks, front bezels, write-protect
switch, extender card, optional 220V /50 Hz power supply
for international use- and more.
System compatibility. TRAK drive systems are com
patible with more than just one or two popular computer
systems. TRAK drives are compatible with Apple II ®,
TRS-80®, IBM, Xerox, Heath/Zenith and other micros and
minis. And more compatible systems are added
continuously.
Circle 451 on inquiry card.

TRAK is committed to making a significant contribution
to the world-wide computer industry by providing the latest
products at the best prices. We invite you to join us in this
common goal and get on TRAK.
For price, order information and the name of your nearest
dealer call TRAK toll-free.

\S

1-800-323-4853

!in;a
nois kcancol:~~::~:::~:~:~=- ~

1

11
1511 Ogden Ave.
Downers Grove, IL 60515 TWX 910-222-1848

Distributorships, dealerships available. International and OEM inquiries
invited for TRAK drives, cabinets, power supplies and computer systems.

New TRAK products coming soon. 5W' & 8" Slimline floppy
drives, 5'14'' & 8" Winchester systems, multi-user networking, spe
cial Controller and host system adaptor boards.

§ -"7Nrnooirno-;; m-; REBA°TE -

~

Buy from your TRAK dealer, then mail copy

receipt with TRAK serial number and this coupon I
I ofto sales
TRAK. We will rebate $25 direct to you as our way of I

I
I

Name- - - - - - - - - - -

I

Address
City_ _ __ __ _ _ __ State_ _

welcoming you to the TRAK drive family.

_

_

Zip_

_ __

L ----------Offer expires May 30, 1982. Limit one rebate per customer.
Offer void where prohibited.

® TRS-80 is a registered trademark of Radio Shack, a Tandy Company
® Apple II is a registered trademark of the Apple Computer Company

I
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Epson
MX-80 or
MX-80 FT
CALL

(GI;
a.

Anadex 9501 w/2K Buffer . .. .. . . .. .. . .. . • . .
. 1349
C. ltoh Starwrlter 25 CPS dalsywheel .
. . 1449
C. ltoh Starwrlter 45 CPS dalsywheel.
.. . 1S49
Epson MX-70 . ..... ' .... ' ••• ' ' . ... ' ••• . ' . '
. CALL
Epson MX·BO & MX·BO FT ..... . . ... ........ . .. .. CALL
Epson MX-100 . .. ........ .. ,
, ..... CALL
NEC B023 Impact Dot Matrix.
.S29
NEC Splnwrlters(Latestmodels) , .. .
. ... CALL
. ...... B99
Paper Tiger IDS·4SOG w/graphlcs .
Paper Tiger IDS·5SOG w/graphlcs .
. ..... 1099
Oume Spring Dalsywheels(Latest models) .
. . CALL
Dlable S30 Dalsywheel 40 CPS . ..•. , • , •. ,
.. 1795

VIDEO
MONITORS
Amdek/Leedex Video 10012" B&W . .. , , ... , , .. , , . .. 129
Amdek/Leedex Video 100G 12" Green Phospher .
. . . 149
Amdek(Hltachl) 13" Color w/audlo output . , .... , . , . . 3B9
NEC 12" Green Phosphor Display JB-1201 M . . .... .. CALL
NEC 12" Lo -Res Color Display . . ,
.. CALL
NEC 12" HI-Res RGB Color Display . , .....•• , . . . CALL
Sanyo 9" B& W Display ..• , . .. .. . .. .. • • . .. .. . . . . . 1B5
Sanyo 9" Green Display , , , , , , , • ,
..... CALL
Sanyo 12" B&W Display • • . . .
..
. .2S9
Sanyo 12" Green Phospher Display . • . . , ••• .. ••. . .. . 285
Sanyo 13" Color DI splay . . , , .. .. .. .. . .. .. .. .. . . . 449
Zenith 12" Green Phospher Display . • , , , ••. , , •• .. .. . 139

ZENITH

12"
GREEN

IBM
ACCESSORIES
BY TECMAR
256 Dynamic Ram Card . . .•••. . .•.
HI-Speed Parallel 1/0 Card
HI-Speed Serial 1/0 Card .
Real· Time System Clock
Card Expansion Chassis . •• , . , •• , . ........ .

CALL
FOR
BEST
PRICES

Ordering Information: Phone orders using VISA, MASTER·
CARD, AMERICAN EXPRESS, DINER'S CLUB, CARTE
BLANCHE, bank wire transfer ,cashier's orcer11fledcheck,
money order, or personal check (allow ten days to clear).
Unless prepaid with cash, please add 5% tor shipping ,
handling and Insurance (minimum 5.00). Calltornla
residents add 6% sales tax. Foreign customers please call
or write tor shlpplng information and charges. OEM's, In·
stitutions and corporations please send tor a written
quotation. All equipment Is subjecct to price change and
avallablllty without notice. All equipment Is new and com·
plete with manufacturer's warranty (usally 90 days).
Showroom prices may differ from mall order prices.
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$249
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VIC ACCESSORIES
BK Ram Cartridge tor VIC·20
. . $50
3K Ram Cartridge for VIC-20
, ... , , ... ,, • .. . . . $34
Superslol .. ........ , , ....... ....... .. .. .. .... $24
Super Alien
. $24
Jupiter Lander . .. __ .. , , ... _
. $24
Dra w Poker .. , •••• , , • .
. .. .... . $24
VIC Software S pack 'A' ... , , , , ... , , . ... , ... .... $49
VIC Software S pack 'B'
. ....... . ... ... .. ..... $49
Dataselte Cassette 1/0 Unit . . . ......... , • .. .
. $S9
VIC IEEE·4BB Interface .
. .. ......... , ... . $79
Vlcmon Machine Lang Monitor . • , • , .•• ., • , • • . . . $47
VIC Super Expander
... $54
VIC RS232C Terminal Interface
..•..• . , $39
Voice Synthesizer CBM/PET
......... $319
Pgrm Char Set/Game Graphics ED • , , .. , , , .. , , . . $13
3D Invaders ..•..... , . .• , .• , • • .
• •..•• . $31
Spiders of Mars , .
. . . . . .. .. . . . . . $39
Oulworld . . .
. . . . . .. • . .. .
, $32
Satellites and Meteorites . .......... .. • .•....... $39
Allen Blitz. .... ,...... ..
. .. .. .. .. .. .
.$32
RS-232 Communicator Interface . ••..•• , .••• ..... $40
18 Jn. Communicator Cable M/M . ... . •••• ........ $13
36 In. Communicator Cable M/M . • ,, •••••.•. , ••. . $15
3K RAM Expander for VIC-20 , , .. , , ... ,, .... , .... $S5
BK RAM Expansion for VIC·20 ..• . , ...• ,
.. $99
VIC-20 Relerence Card . . . .
. $4
VICTerm A .
.. .. .. .. .. .. . .. .. . .. ..... $1S
VlcalcforVIC-20 .
. . .. .... $11
VIC Portlolio Mgmt. (VPM) . . . . • • . • .. .. • .. . • .
. $19
VICHECK.
. ..... .... ...... .. ...... $19
PAC It In . ........ ,, , ..... , ........ ,, .. , ..
. $15
Amok ... , .... , , ..... , , , , .... , ........ ,, ..... $15
Don't Fall . .. . . . .. . .. . . . .. ..
. .. $11
Simon . , , . .... ...... .. , . .......... , , . , , ... , , . $7
Blaslolds..
..... ......... .
.. .. $1S
Superaddlton ....
, ..... . .............. .... $7
Supersubtractlon ..... , , ..••.•.•••• , , • . . • . .. $7
Skymalh . ........... , ................. , .. .... $12
Space Division . ....... , , . ..............
. $12
. $12
Long Division ......... . .. .. . ..... .
Super Hangman
. , . . •• . . . ••• . . .
. .... $17
BK ROM/RAM , . .
. ..... , .. ,,
..... 25
Alien Blitz .
. . .... $19
Globber
. $19
The Alien (Req. SK memory) . .. . .. . .
. ... $19
Invader Fall (Req. SK memory) ,, .... ,,,,,, .. ,, •• . $17
Siar Wars .
. ... $13
30 Maze . . . .. . .. . . . . . . . . .. . . .. ..
.. ... $11
Breakout ...................... . ..
. . $11
Carom .
. ...................
..$ 11
Raceway . .... . .. . ...... . ................. .... $11
Lazer War . .• .... .•. , ..•••• • •.••• ,, •••.•• .. , . . $14
.$13
Dragon Maze . . , . .. ,.,,, .••.•.••• ,., ••. , .
Shape Matcher
. $9
Doggy Maze
.. $9

16K RAMBOARD by Concomp
for Apple II Computers
FORONLY

$99

Send Orders to:

C5®Dll0Q!JOUiJ@[f
(5@0Ui]~Q!Jlf@[{0

APPLE II
ACCESSORIES

16K Ram Board by ConComp Industries
.. 99
Hayes Mlcromodem II . . . . . . .
. . • . . .. 299
Hayes Smartmodem • , •• , , • • , , , •• , •• . • , •• , •• .... . 369
Hayes Chronograph . • , ••• ,., •• , •• , , ••• , , ••••••• .. 199
NovallonApple·Cat.. .
. . • , ..... ... . ..... 339
Novatlon Cat Modem.
. • ..• • • , • • • • . . .169
NovatlonExpanslon Mod. , . __ . . ••. , .•••• • . ... ... .. 39
Novatlon Handset
... . ..... . . .. . .. • . . .. ..... 29
Novatlon BSA .
. .... 19
Vldex Videoterm 80column card . ....... _•. . .. .. .. . 249
Vldex Keyboard Enhancer (Rev. 6)
... 115
Vldex Keyboard Enhancer(Rev. 7) . ••• , , • , , , , •• , .••• . 99
Vldex Keyboard Enhancer II (Rev. 7 & up) . .
. .... 129
Videx Swltchplale , . , .... , .... , , ...... , , ... .. .. . .. 15
.............
. .... 29
Vldex Solt Video Switch
Z·BO Softcard by Mlcrosolt .. ........ ..... .. . .... . . 299
Applesoft Complier . . .. . . . . . . . . . . .. • .. • ..
.. 149
Typing Tutor II . , , , • , , • , , .. , , .. , .. , • .. .. .. . , . .... 20
Microsoft Adventure . ••.... , .••..• , .
. . 25
Olympic Decathaion
. .. 24
16K Ram Card by Microsoft .
. . . . 159
Thunderclockclock/calendercard .
. 129
Thunderclock X-10 Inter/Scheduler
... 49
Smar term 80 col card . .•• , , ••.. , •• . .•. , . , •..• ..... 299
Corvus Winchester Disk Drives.. . . , , . , •. , ••• , ... . CALL
ALF 3 Voice Music Card ...... , , .. , . .. • .. .
. .. 199
ALF 9Volce Music Card
, . ....... , , . . .... 149
Alphasyntaurl keyboard system . .• • , . , ••..••.. , .. CALL
Lazer Lower Case + . . . . .
. .... 55
Lazer Keyboard Plus + .
. ....... . ....... . ... . . 99
23 Key Numeric Keypad by Keyboard Co.
. . 120
Joystick by Keyboard Co .. .... . ... . .. . , . .
. 45
SB09 CPU Card (The Miii) by Stellatlon . . , .. . .
. . 319
AID Serial & Parallel Interface by SSM A&T .... . ..... 1B9
DB Master by Stoneware . .. ....••.. • •. , •••• , .. , , • . 189
Music System (1S voices) .. • ......... . . . ... .... ... 299
AID + D/A Interlace .. • , .. , . ,
. , 279
Expansion Chassis (8 slots) . . . . . . . . • • . . . . • • . . . . . 569
. 169
lntrol/X-10 Controller card . . .
Clock/Calendar Card .
. 225
CPS Multi-function Card . , .. , , .. , .. , , . . , . .... , .. . , 175
Superlalker SD-200
..• • . •• , • • • .
.159
Romplus + card ......... . .. . . • • . _...•... . •. . , .. 135
Romwrltercard. ...... .... . . ..
. ... 149
Symtec HI-Res Light Pen • , , ... , .. , , ......... . , .. 210
Sup· A-Fan ...... ... .. .. . .. .
. ..
. .... .. .... 45
Sup-A -Terminal . ..•••..•.. , . ........ .
. .. 329
S49
SVA ZVX4 Megabyler B" Disk Controller .
SVA 2 + 2 Single Den. B" Disk Controller .
345
Speechllnk 2000 by Heuristics . .• , . , • . .
. 249
Versawrlter Digitizer Tablet
........... . .... . . ... 229
. 139
Asynchronous Serial Interface card by CCS . .
Centronlcs Parallel Interface card by CCS ....... . ... 119
VlslCalc version 3.3 . . . . . . . . . . • • . . . .
. ..... . 169
VlslFlle (NEW data base manager).
. 199
VlsiTrend/VlslPlot
. 219
VislDex ........................ . .. . . , , •• , •• .... 169
..... ... .....
.99
VlslTerm ....
Desk lop Plan II .. .. , . , ... , ... , .............. .. ... 1S9
Words tar (Apple 80 col version) . .. __ .• • •......•. ... 299
VislPak (Cale, Trend, Plot, Fiie) . , ..... , .. , , , ... .... 550
EasywrlterWord Processor . , •• , .••••.•....•• ... . . 199
Tax Preparer '81 version •.. , . . ............. . ... .. 89
Real Estate Analyzer . . .
. .. 129
Creative Financing .
. .. .. . ..••.
. .139
Personal FlllngSyslem(PFS) . .. . ... .......... , . . . . 79
PFS ... Report . ....... . , .. . .••• . , . . . . , , , , . . , . ...... 79
Dataslar (Apple II· BO col) .. ... , . .. • . .. . .
. 249
Spell Star (Apple II· BO col) . . . ... , , .......... ...... 219
Super-sort (Apple II· BO col) . . ,, .. . , . ....... ...... . . 179
. . <.,;All
Peachtree Accounflng Software . , , •. . , . . . .
BPI Accounting Software ... , . . . . •.. , . ... , . .... CALL
Systems Plus Accounting Software.
. ... . .. CALL

CALL OR
WRITE FOR
FREE CATALOG

Mail Order

8338 Center Drive
La Mesa, California 92041

NO RISK* MAIL ORDER DISCOUNTS

Circle 126 on inqu iry card.

*Call for

[!3commodore

CBM
Business
Computer
CALL FOR BEST PRICES
73 Key Typewriter Style Keyboard
80 x 25 Column/Line Video Display
Integrated 9" Green Phosphor Monitor Standard
Inverse & Overstrike Characters
Full Screen editing capability Built ·ln
Built-In Parallel 110 Port
IEEE-488 Bus Interface Capability Standard!
2 Cassette Ports
18K ROM BASIC (Version 4.0)
9 Dig it Floating Point Binary Arithmetic
Sophisticated Disk & Tape Handling Software
We couldn ' t tell you all the things the Commodore CBM
system could do for your home or office, but think about
hiring a secretary, an accountant, and a financial advisor
all for the price of a Commodore CBM 8000 Computer!
Just add the Commodore 4040 or 8050 dual floppy disk
dri ve , and a printer of your choice , and you've got a fully in·
tegrated system, ready to bring the computer revolution
into your home or business! Start your revolution now at
Consumer Computers.
MASS STORAGE DISK DRIVES AVAILABLE ACCOUNT ·
ING SOFTWARE AND SPECIALIZED MARKET SOFT·
WARE TOO!

,.-\
PET Computer
Personal
~
~..

16K's, 32K's

~AVAILABLE

At Consumer Computers we're experts in
the business of selling computer products
by mail. We have become one of the leaders
not only because our prices are better, but
because of the reputation we've worked
hard to earn. Over the years we have learn·
ed what you, the customer, want and need
from a mail order company. II we offer any
merchandise that you're in the market for,
you should seriously compare what we
have to offer over the others. Here are just a
few of the reasons.
Our helpful salespeople are prepared to
meet any currently advertised price on
anything we sell (call for details... it 's Toll
Free!). We pay shipping and insurance
charges on prepaid cash orders (with
destinations in the continental US). We ac·
cept major credit cards for your conve·
nience. II the product you receive is defec·
live, even up to 30 days alter you purchase
it, we'll repair or replace it and pay for ship·
ping back to you.
Consumer Computers carefully selects
the hardware and software it offers to in·
sure that quality is maintained in everything
we sell. Our attention to quality is why we
can stand behind our policy, because we
stand behind our products.
You'll never regret becoming a member of
our growing customer family. You have our
word .

CALL FOR
BEST PRICE

Introducing the Commodor PET! All the things you need to
start computing today are built right in. Things like 18K
PET BASIC, 9" Green Phosphor Video Monitor, 74 key pro·
fessional keyboard, numeric keypad, and more. As if this
weren't enough, the PET comes has a parallel 110 port that
is just wait ing for a printer, and the industry standard
IEEE-488 bus for expansion.
40 x 25 Column/Line Video Display
Integrated 9" Green Phosphor Monitor Standard
Inverse & Overstrike Characters
Full Screen editing capability Built-In
Buil t- In Parallel 1/0 Port
IEEE-488 Bus Interface Capab ili t y Standard!
2 Cassette Ports
18K ROM BASIC (Version 4.0)
9 Digit Floating Point Binary Arithmetic
Sophisticated Disk & Tape Handling Sof tware
Other PET accessories and equipment available at great
prices.

ATARI 800 16K
CALL FOR BEST PRICE
Atari 400 w/16K . . . . . . • .
. .. 349
410 Program Recorder . ,. •
. . . . . . 65
810 Disk Drive . , • , •• ................. . ...... . 449
825 80 col. 7x8 Dot matrix impact printer .
. 699
822 40 col. Quiet Thermal Printer • .. .•• , .
. 349
. 159
850 Interlace Module . ...... • . . . • . . .
Ata r i 16K Ram Module . . . . . . . . . . . . . ,
..... 69
Axion Ramcram 32K Module . • . . . . . •
. 189
Asteroids , Missile Com and and Star Raiders .

ORDER TOLL-FREE -

800-854-6654

In California and outside Continental U.S. 714-698-8088

NEC

Microcomputer

~ ---------- -

_..f

If you're considering a computer , consider this :

4 Mhz Z·80A Operation
80 or 40 column modes STANDARD
Built-in Centronics printer port
Full ASCII keyboard with Shilt lock
Real Time Clock STANDARD
RGB Color Output
Mi xed te xt and graphics
Numerica Keyboard STANDARD
CP/M Compatibility
5 programmable Function keys
24K Microsoft NBASIC in ROM with enhanced
color graphic commands
The NEC PC·8001A has all these features and much
more. Expandlbility you want , expandability you ge t.
Through the use of the PC·8012A 1/0 unit, total system
RAM can be ext ended to 160K. The PC-8031 Dual Disk
Drive puts 286K of floppy disk storage at your comand.
The NEC PC·8001A has so man y things that are options
on other computers built right in that you ma y never have
to buy another accessory! The quality that the NEC name
has come to sand for has been built -in, too.
Compare the competition, and then call Consumer Com·
pulers tor the NEC PC·8001.
NEC COMPATIBLE SOFTWARE
CP/M Operating system with graphics control ...... CALL
SUPERCALC Financial & Scientific Modeling (requires
CP/M) . . .
......
. ....... CALL
WORDSTAR Word Proc essing System (requires CP/M)
.•. .
. CALL
SYSTEMS PLUS Complete Accounting System (requires
CP/M)
. .•.
.CALL
MICROSOFT BASIC·80(requires CP/M) . . • . .
. CALL
MICROSOFT FORTRAN·80 (requires CP/M) • . • . . CALL
MICROSOFT COB0L ' 80 (requires CP/M) . .... •
. CALL

*Call for

Details

Please refer to ordering instructions on preceding page.
Circle 127 on inquiry card.

-

CALL FOR BEST PRICES

15
14
13
A 12
M 11
p
10
L
I
T

u

D
E

In this demonstration program, the
sound created is a close approxima
tion to a sine wave. A graph of the
waveform is given in figure 3.

9

8
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The Role of Sound in Programs

6
5
4
3
2
1
TIME

Figure 3: An amplitude-versus-time graph of the sine wave sound produced by listing 2.

JONATHAN WINTERS COULD BE YOUR
SALESMAN OF THE YEAR • ••
... if you sell small computers, word processing systems,
software, media and supplies or computer services.

is coming to these cities in 1982
Because Johnny is our top salesman
for COMPUTER SHOWCASE EXPO-a new
concept in end-user computer shows. These
sales events cater to your most serious
prospects- small businessmen, doctors,
law yers, accountants, educators-and
personal computerists excited about putting
computer power to work at home.
How does Johnny bring in the buyers?

He is featured in an all out media blitz
• Prime Time TV
•Drive Time Radio
•High Visibility Newspaper Ads
•Targeted Direct Mail

You've never seen an end-user computer
show promoted like COMPUTER
SHOWCASE EXPO-because it's never been
done before.
And you've never seen buyers at an end
user show before like you'll see at
COMPUTER SHOWCASE EXPO! But don 't
take our word for it. Here's what exhibitors
said:
AMERICAN COMPUTER NETWORK
"Our average configuration is about
$42,000. We sold about 20 systems and
probably have 300 good leads to follow."
RADIO SHACK- " 700% most successful
business show we ever attended."
AlTOS COMPUTERS-"Very enthusiastic and
serious buyers. The most professional
computer show ever produced in San
Francisco ... "
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ATlANTA
.
3 -l7 • Georgia

MarCFi

World Congress Center

ST. LOUIS

.

April 15-17 • A.J. Cervantes Convention Center

~i9 ~lf1>t'Jcommonwealtn Pier Exhibition Hall

~r~ ~M~ •

Miami Expo/Center

a~l\1-!Eltfl.elm Convention Center
NEW YORK

September 23-25 • New York Coliseum

<;AN F~ANCISCO
S"eptemt>ei-'j-O:b C:toliei'1 • Brooks Hall

M/~8-30 • Miami Expo/Center

SttJ~~H?. McCormick Place
LOS ANGELES

Noveml'ie"r 18-20 • Los Angeles Convention Center,
So if you want Jonathan Winters on your sales
force, write or call today for information on
COMPUTER SHOWCASE EXPO.
Call toll-free (800) 225-4620
Ask for Fred Stern
(In Massachusetts, (617) 879-4502)

THE INTERFACE GROUP
PO Box 921, 16(1 ~m Strt>l'I, f ramirigham, MA 0 1701
\&17) 879.4502, O utside Mass (800l 22 5.4610
Producer s of

IN TERFACE FEDE R..t.l DP E)(PO COMDE)( COMDE X/SPR ING
COMDEX/EUROPE THE COMPUTfR SHOWCASE EXPOS.

Circle 213 on Inquiry card.

This article and last month's install
ment of "The Atari Tutorial" have
discussed the technical aspects of
sound generation with the Atari 400
and 800 computers. However, the
programmer must also understand
the broader role of sound in the com
plete software package.
Moviemakers have long under
stood the importance of mood-setting
background music. The recent Star
Wars movies by George Lucas are ex
cellent examples. When Darth Vader
enters the room, you immediately
fear and hate him because of the
menacing background rhythms ac
companying his entry. You know to
gleefully applaud when Luke
Skywalker saves Princess Leia
because gallant music plays in the
background. Likewise, horror films
can frighten you merely by playing
eerie music, even though the action
may be completely ordinary.
Tatio America's Space Invaders
program for the Atari 400/800 issues
a personal threat to the player with its
echoing stomp. As the tempo in
creases, knuckles whiten and teeth
grind. When you fire a photon
torpedo in Atari's Star Raiders game,
the computer gives you a "launch"
sound that decreases in frequency as
the torpedo speeds away from you.
The effective use of sound can in
crease your involvement with a game
or other program.
Impressionistic sounds affect our
subconscious and our state of mind.
This may be due to the fact that
sounds, if present, are continuously
entering our mind whether or not we
are actively listening. Visual inputs,
on the other hand, require the user's
attention. If we are distracted from
the TV set, we cease to concentrate
on the picture and the image leaves
our mind. Sound therefore offers the
programmer a direct path to the
users minds-bypassing their
thought processes and zeroing in on
their emotions. •

In this age of runaway inflation...

Look what $825. will buy

The HIPAD™ digitizer
Inexpensive input to your computer
The HIPAD™ digitizer can be used for both converting graphic information into
digital values and as a menu . Utilizing either the stylus or the optional cursor, the
operator can input graphic data into the computer by locating individual points on
the digitizers 11 " x 11" (28cm x 28cm) active area . In the "stream mode" a contin
uance of placements of coordinate pairs may be input.
Not a kit , the HIPAD™ comes complete with both RS-232-C and paralle l interfaces
and has its own built-in power source . The origin is completely reloca table so coor
dinates may be positive or minus for a true reference value and oversized material
may by input by simply resetting the origin.
The ideal input device for the small
system user.

Accurate posltlonal information, free form sketches,
even keyboard simulation
All can be entered using the multi-faceted HI PAD™ digitizer. Its capabilities and
low price make the UL listed HIPAD™ a natural selection over keyboard entry, inac
curate joysticks, or expensive approximating light pens. It's perfect for inputting
isometric drawings, schematics, X-rays, architectural drawings, business graphs,
and many other forms of graphic information, as well as creating your own graphics.

Use it with Apple II ™ , TRS·80 Level II TM , PET TM or other
popular compute rs
Available with stylus or optional cursor.

The HIPAD's™ built-in RS-232C and parallel 8 bit interfaces make it all
possible. (For Apple II order DT-11A , forTRS-80 or PET order DT-11).
Furthermore, you get English or metric scaling, data format (Binary/BCD/ASCII),
selectable baud rates, and resolution of either .005" or .01 ".
For complete information, contact Houston , Instrument, P.O. Box 15720. Austin, Texas 78761.
(512) 835·0900. For rush literature requests , outside Te xas ca// toll free 1-800-531-5205. For
technical information ask for operator #5. In Europe contact Houston Instrument.
Rochesterlaan 6. 8240 Gistel. Belgium . Phone 059127-74·45. Telex Bausch 81399.

Available with optional display.

TM HIPAD is a trademark of Houston Instrument
TRS·80 1s a trade ma rk at Tandy Corporation
APPLE is a trademark of Apple Computer Inc.
PET is a trademark al Comm odore Business Mac hines. In c

Circle 195 for literature.

·u.s. Suggested re tail price

Circle 196 to have representative call.

INSTRUMENTS & SYSTEMS DIVISION
lbgetfler...vve'll create 1ornormw
BAUSCH & LOMB ~

Introducing
the Sinclair ZX81

If you already own a

If you 're ever going to buy
a personal computer, now is the
time to do it.
The new Sinclair ZXB1 is the
most powerful, yet easy-to-use
computer ever offered for anywhere
near.the price: only $149.95* completely
assembled .
Don't let the price fool you. The
ZXB1 has just about everything you
could ask for in a personal computer.
A breakthrough
in personal computers

The ZXB1 is a major advance over
the original Sinclair ZXBO-the world's
largest selling personal computer and
the first for under $200.
In fact, the ZXB1's new BK Extended
BASIC offers features found only on com
puters costing two or three times as much .
Just look at what you get:
• Continuous display, including moving
graphics
• Multi-dimensional string and numerical
arrays
•Plus shipping and handlin g. Price includes co nn ec tors

for TV and cassette. AC adap tor. and FREE manual.

NEW SOFTWARE:Sinclair has
publi shed pre-recorded pro 
gram s on cassettes for your
ZXB1 , or ZXBO wi th BK BASIC.
We 're cons tantly coming out
with new programs, so we 'll
send you our latest software
catalog with your computer.

• Mathematical and scientific funct ions
accurate to B decimal places
• Unique one-touch entry of key words
like PRINT, RUN and LIST
• Automatic syntax error detection and
easy editing
• Randomize function useful for both
g'ames and serious applications
• Built-in interface for ZX Printer
• 1K of memory expandable to 16K
The ZXB1 is also very convenient
to use. It hooks up to any television set
to produce a clear 32-column by 24-line
display. And you can use a regular
cassette recorder to store and recall
programs by name.

ZX PRINTER: The Sincl air ZX
Printer w ill work with your ZXB1,
or ZXBO with BK BASIC. It will
be available in the near futur e
and will cost less than $100.

zxao

The BK Extended BASIC
chip used in the ZXB1 is available
as a plug-in replacement for your
ZXBO for only $39.95, plus shipping
and handling-complete with new key
board overlay and the ZXB1 manual.
So in just a few minutes, with no
special skills or tools required, you can
upgrade your zxao to have all the
powerful features of the ZXB1. (You 'll
have everything except continuous dis
play, but you can still use the PAUSE
and SCROLL commands to get moving
graphics.)
With the BK BASIC chip, your
ZXBO will also be equipped to use the
ZX Printer and Sinclair software.
Order at no risk**

We'll give you 10 days to try out
the ZXB1. If you're not completely satis
fied, just return it to Sinclair Research
and we'll give you a full refund.
And if you have a problem with
your ZXB1. send it to Sinclair Research
within 90 days and we'll repair or replace
it at no charge.
.. Does not apply to ZX81 kits.

16K MEMORY MODULE:
Like an y powerful , full fledg ed
computer, the ZXBl is ex pand 
able. Sincla ir's 16K memory
module plugs right onto the
back of your ZXB1 cor ZXBO,
with or without BK BASIC).
Cost is $99.95. plus shipping
and handling.

ZX81 MANUAL: The ZX81
comes with a comprehen sive
164-page programming guide
and operating manual de 
signed for both beginners and
experience d computer users.
A $1 0.95 value , it's yours free
with the ZX81.

Introducing
theZX81 kit
If you really want to
save money, and you enjo y
building electronic kits, you
can order the ZX81 in kit form
for the incredible price of just
$99 . 95 ~ It's the same, full-featured
computer, only you put it together
yourself. We'll send complete, easy
to-follow instructions on how you can
assemble your ZX81 in just a few hours.
All you have to supply is the soldering iron.

0

How to order
Sinclair Research is the world's larg
est manufacturer of personal computers.
The ZX81 represents the latest
technology in microelectronics, and it
picks up right where the ZX80 left off.
Thousands are selling every week.
We urge you to place your order
for the new ZX81 today. The sooner you
order, the sooner you can start enjoying
your own computer.
To order, simply call our toll free
number, and use your MasterCard or VISA.
To order by mail, please use the
oupon. And send your chec k or money
rd er. We regret that we cannot accept
purchase orders or C.O.D '. s.
CALL 800-543-3000. Ask for op
erator # 509. In Ohio call 800-582-1364.
In Canada call 513-729-4300. Ask for
operator # 509. Phones open 24 hours
a day, 7 days a wee k. Have your Master
Card or VISA ready.
These numbers are for orders
only. For information , you must write to
Sinclair Research Ltd., 2 Sinclair Plaza,
Nashua, NH 03061.

4BY

PRICEt
ZX81

$149.95

ZX81 Kit

99.95

SK BASIC c hip (for ZXSO)

QTY.

AMOUNT

39.95
99.95

Shipping and Hand ling

$4.95

4.95
TOTAL

MAIL TO: Sinclair Research Ltd., One Sinclair Plaza, Nashua, NH 03061 .
NAME ~~~~~~~~~~~~~~~~~~~~~~~~~

5inc::lair

ADDRESS~~~~~~~~~~~~~~~~~~~~~~~~~

t U.S. Dollars

Epson Eradication
Espon MX80
Epson MX 80 FT
Epson MX 100
Epson Graftrax Roms
Epson Replacement Cart
Interface to Apple

Monitor Munch
Amdek 13" Color Monitor
Amdek Color II RGB Monitor
NEC 12 " Green Screen
NEC RGB Color Monitor
Zenith Green Screen

Peripheral Portion
D.C. Hayes Micromodem II
D.C. Hayes Smartmodem
Microsoft RAM Card
Microsoft Z-80 Card
Paddle Adapple
Smarterm 80 Column Card
Thunderclock X-10 Inter face
Thunderclock Card
Tandon Drive TM 848-2
Viside x Videoterm 80 Col

FORTH79Fit
Starting FORTH
FORTH Programming Aids
Nautilus System Cross-Compiler
System Guide to Fig-FORTH
Micromotion FORTH 79 for Apple
Micromotion FORTH 79 for 280 CPM

Software Scrunch
DB Master
Wordstar 8"
Wordstar5 "
Spellstar8"
Spellstar5 "
Visicalc
Visiplot
Visiterm
Visitred/Visiplot
Personal Filing System
Personal Report System
Data Capture 4.0
Data Capture4.0/80

$595
$540
$179
$310
$227
$189
$164
$146
$145
$123
$214
$ 71
$ 71
$ 52
$ 77

Game Gnaw
David 's Midnight Magic
Red Alert
Space Eggs
High Res Soccer
Gamma Gobblins
Robot Wars
Sargon II
Alien Typhoon
Bug Attack
Castle Wallenstein
Computer Baseball
Computer Bismark
Cops and Robbers
Epoch
Phantom Five

$
$
$
$
$
$
$
$
$
$
$
$
$
$
$
$

28
24
18
23
22
31
26
19
24
25
31
48
28
26
23
31

Zip _ __

Item

Price

California res . include
6% state sales tax
Total
Send cashier check, money order or charge or
der on Visa or Master Card. Please allow 4-6
weeks for deliver y. Shipping C. O.D. based on
w eight. Free shipping on all orders over SSOO. No
C.O.D. orders. Prices and availability subject to
change without notice. Phone orders welcome.

Mail to: Bison Products
P.O. Box9078-1 84

Van Nuys, CA 91 409 ~
-

FOR FAST SERVICE CALL
(213) 891-5702

Book Reviewws
The Mind's I
Douglas R. Hofstadter
and Daniel C. Dennett,
Basic Books Inc.,
New York, 1981.
SOI pages, hardcover
SJ S.SO
Reviewed by Lloyd Milligan
8604 Maywood Dr.
Columbia. SC 29209

This book is designed to
provoke, disturb, and befud
dle its readers, to make the
obvious strange and, per
haps, to make the strange
obvious.
(from the Preface)
Most people take consider
able pleasure in being aston
ished. Witness the popular
television show That's In
credible. For those who are
less easily astonished, but
who enjoy a special kind of
challenge, Douglas R.
Hofstadter and Daniel C.
Dennett have "composed and
arranged" The Mind's I, a
splendid collection of essays
on mind and consciousness,
"self and soul." Each essay
concludes with a "Reflection"
based on the editors' own
thoughts and reactions.
Of all the pursuits of man,
science has been the most
productive. In the present
century, the so-called neuro
sciences (neurobiology,
neurochemistry, neuropsy
chology, etc.) have con
tributed significantly to our
understanding of how the
human brain works. Para
doxically, however, deep
issues of both historical and
enduring interest have been
on the whole ignored by
these new sciences. The
denial of mind and con
sciousness as valid topics of
scientific inquiry may be
traced to the influence of

logical positivism, opera
tionalism, and behaviorism.
The Mind's I could be said to
be about those things that be
haviorism denies.
A recurring theme or de
vice in many of these essays is
the "thought experiment. " In
a thought experiment, one
imagines all the procedures
and conditions of an experi
ment and attempts to imagine
or deduce what the outcome
would be. The power of a
thought experiment-and
also its weakness -comes
from imagining procedures
which cannot be carried out
in reality . The key to distin
guishing whether a thought
experiment could be realiz
able is to decide if the condi
tions of the experiment are
possible "in principle. " In
reading these essays I was
sometimes reminded of Mark
Twain's satire on facts and
miracles: " . .. if it is a
Miracle, any sort of evidence
will answer, but if it is a Fact,
proof is necessary ." It is often
difficult to know whether a
suggested condition is merely
technically infeasible or im
possible in principle. Fortu
nately, Hofstadter and Den
nett provide some assistance
in this regard, but there is still
a danger - thought experi
ments that support your
point of view will seem more
likely to be realizable than
those that oppose it.
Thus far it may not be ob
vious why The Mind's I has
special interest to computer
enthusiasts. That it does is
partly due to a new breed of
cognitive psychologists 
called computer scientists 
whose major research interest
is artificial intelligence (Al).
If your concept of AI is based
on the Eliza program, then
you probably need to be
brought up to date. Current
AI research involves topics
such as simulating human

ability to understand stories
(Roger Schank et al. ; dis
cussed by John R. Searle in
'Minds, Brains, and Pro
grams," page 353). Such pro
jects shed new light on the
meaning of "understanding,"
and at the same time expose
the awesome complexity of
human knowledge database
design . In one sense, the ulti
mate goal of AI research is to
give objective meaning to
concepts that have heretofore
been understood only in the
subjective sense.
The brain 's hardware,
which at the very least "sup
ports" thought, cannot be ig
nored . Several thought ex
periments in this book focus
on the neural-circuit descrip
tion of brain functioning. It is
easy to slip from this focus to
the assumption that the brain
is purely a digital machine.
This assumption is unwar
ranted even at the cellular
level. For example, synapses
(connections between nerve
cells) are: not strictly analo
gous to logic gates. Thou
sands of axon terminals may
impinge upon the dendrites
of a single cell. The events
that transpire there (at the
synapse) are more analog
than digital in nature. One
may even speculate that it is
not possible "in principle" to
model these processes se
quentially in real time.
While reading these essays
I found myself formulating
point-by-point replies. More
often than not, Hofstadter or
Dennett expressed my ap
proval or misgivings more
clearly than I could have
done. Their comments not
only reflect on the essays
themselves, but go on to pre
sent new variations on re
lated themes. The reader is
compelled to reflect on the re
flection, and so on, until in
tellectual fatigue sets in.
A common thread runs

through this collection, but it
is not easy to discern. Vari
ous conceptions of mind,
self, and soul are set up, ex
posed, scrutinized; the idea is
to inquire which, if any, of
these are possible models of
mind, self, or soul. The mind
as a program of immense in
tricacy, involving deep '1evel
crossing" structures (e.g .,
how can a thought influence
a synapse?) and Godelian
loops, is one idea that
emerges .
The Mind's I does not ex
plain the mind's I. Perhaps it
aims to describe what such an
explanation would be like. In
one reflection, Hofstadter is
careful to distinguish emula
tion of the mind from simula
tion. Explanation is at least
one step further removed.
And while this book does not
pretend to "explain" self or
soul, .the impression emerges
that, with thoughtful consid
eration, these problems of the
ages may be tractable, after
all.
At another level, The
Mind's I expresses a tone of
personal warmth and enthu
siasm. The authors inquire of
one of Stanislaw Lem's es
says, "Is this poetry, philoso
phy, or science?" I asked
myself the same question
about the book as a whole
and concluded that it is a
combination of all three. One
thing that the book is not is
hocus pocus. Hofstadter and
Dennett eschew pseudosci
ence. Their views are com
pletely compatible with the
scientific world view. It's just
that science has not yet made
deep inroads into the prob
lems that make up the main
focus of this book. Perhaps
this deficiency will yield in
part to the union of computer
science, neuroscience, cogni
tive science, philosophy, and
linguistics. •
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SUPERB RAINS
AMERICAN SQUARE COMPUTERS is organizing a
World Wide Association of Computer Dealers. Open a
Store or Start Work Out of Your Home! We Charge NO
FRANCHISE FEE ! (Our Competitors charge a FRAN
CHISE FEE of from $15,000.00 to $45,000.00.) Be a
Winner! Let US help YOU get started MAKING MONEY
by HELPING PEOPLE to put COMPUTERS to WORK .
Write or Phone today.

SUPERBRAIN Q D 64K
List $3995 .. . .. only $2949

COMPUSTARS
Available to Dealers

Z-89 48K
List $2895 ...... only $2099
Z-90 64K DD 3195
ONLY $2489

GODBOUT COMPUPRO

ADVANTAGE

NORTHSTAR

Super Sixteen 8085/8088 is the fastest combo 8/16
CPU. LIST . . . . . .. . . . $3904 ......... Special $3269

Minicomputer
Performance

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

Green Phosphor
Options:
Graphics+ CP/M
List ............. $3999
Only ............ $3199

~·''*

~

SEATTLE'S
16 bit COMPUTER is here! 8 MHz8086 CPU the fastest
S-100computer!128K Static RAM, DD Disk Controller,
22-slot Main Frame, 86-DOS, #2 128K
LIST ............. $4185 ......... ; .. ONLY $3349
#1 As above but 64K LIST ... $3190 ... ONLY 2649

.

Monitor Green Phosphor $118

TERMINALS Z-19 ........................... $718
INTERTUBE m Super Smart .................. $710

EPSON
MX-80 FT.......... $598
MX-80 ............ $474
MX-100 ........... $749

ANADEX9501 ................................ $1290
NEC Letter Qual Friction & Tractor .................. call
ZENITH printer Z-25 list 1595 only ................ $1256
STARWRITER letter qual FT ..................... $1824

..................... JI\. .......................
-ATARI
- -c
ATARI 400 ........ ..
List $399 ......... only $340
List $899 ......... only $675
800 ......... .
Wonderful Games-Education for your family
Main Frames - S-100 ......................... $200 up
Single Board Computer 64K ......................$ 749
6800-CPU S-100 .......... Call us .......... Save cash!

We sel I The Finest Hardware

AMERICAN
919-889-4577

4167 Kivett Dr.

CALIFORNIA COMPUTER 2210A
LIST $2350 .......................... ONLY $1895
Z80, 64K, 1/0, Disk controller+ CP/M.
Model 300-1 A is the larger system: 2.4 Mb 8" Z80, 64K,
and optional OASIS, CP/M, or MP/M operating system.
LIST ............. $5695 ............ ONLY $4995

.................................................
SYSTEMS GROUP SYSTEM 2800
Runs CP/M or OASIS. Supports single user & multi
user & multi task. Up to 5 megabytes with 8" drives.
Optional 10-megabyte hard disk.Optional tape back
up
#2812 $5035 ................. ONLY $3775

......................... "' .......................

TARBELL'S
Empire l&II have two 8" disk drives. The I is single
sided, the II is double sided.
FREE Business Software
Empire I LIST $4888 ......... Only ........ $3666

A

Y

SQUARE

We sell The Finest Software

COMPUTERS
Jamestown, NC 27282

CP/M is a registered trademark of Digital Research, Inc.

919-883-1105

DECISION I

NORTH STAR Horizon 2
2-5114'' Disk Drives
64K Double Density
Factory assem. & tested
Factory guaranteed

-

A few left
Low Price only

-

... ,,,. . . . ...,,,.

$2499
"The IBM-360 on the Z-80 & S-100 BUS!"

Powerful North Star BASIC Free
Superb for Business & Science
HORIZON STANDARD IS NOW HRZ-2-64K QUAD
Factory Assembled &Tested

List

Only

Horizon-2-32K-Double Density . . . .
Horizon-2-32K-Quad Density......
Horizon-2-64K-Quad ............. $3599
Horizon-2-64K-QHD 5 ............ $5999
Horizon Ram ASM ............ 32K=$374
Big Sale on Multi-User Time-Sharing
English to Basic Translator........
North Star Hard Disk 18 Mb ....... $5375
North Star Time Sharing Multi-User
Zbasic 2 to 5 ti mes faster! . . . . . . . . . $350
Secretary Word Processor . . . . . . . .
WordstarWord Processor.........
Floating Point Board . . . . . . . . . . . . . $399
Oasis Multi-User Software ........ SAVE
CP/M for N • Extra tea tures . . . . . . . . $230
Micro Mike Software .............. SAVE
Ecosoft Accounting $355 .. MICROSTAT
Pasca~80 ....................... $600
Extra Precision Basic . . . . . . . . . . . . .
Northward . . . . . . . . . . . . . . . . . . . . . . $199
Mailmanager . . . . . . . . . . . . . . . . . . . . $299
lnfomanager .. . . .. . . . . . . . . . . . . . . $399
General Ledger . . . . . . . . . . . . . . . . . . $499
Accounts Receivable . . . . . . . . . . . . . $499
Accounts Payable................ $499
Inventory. . . . . . . . . . . . . . . . . . . . . . . . $499
Order Entry . . . . . . . . . . . . . . . . . . . . . $499
PROPAC ........................ $1499
DOS+ Basic 5.2. . . . . . . . . . . . . . . . . .

. ... $2349
. ... $2549
.... $2699
.... $4499
64K=$524
call
$99
.... $3923
call
cal I
$99
$318
$319
call
$220
call
$265
$515
$50
$179
$224
$349
$429
$429
$429
$429
$429
.... $1274
27

Sixteen Programs running simultaneously! Free CPM,
Microsoft BASIC and WORDSTAR with Complete
system!
LIST
ONLY
DECISION
DECISION
DECISION
DECISION
DECISION

1 + 65K Static+ 8" Disks . . . . . . . . . . . . . . . . . . . . . . . • . • . . . $4375
1 + 65K Static + 2 - 5" Disks . . . . . . . . . . . . . . . . . . . . . . . . . . .
4195
1 + 65K Static+ 5" Disk+ 5 Mb Hard Disk . . . . . . . . . . . . . . .
5990
1 3 user 195K Static+ 5" Disk+ 5Mb Hard Disk+ MICRONIX 8035
1-Z-80+1/0=Power... . .. . ..... .. ....... .. ........
1725

3500
3356
4792
6428
1339

MORROW 8" Disk
Discus 2D + CP/M 600K only $849
Discus2+2+CP/M 1.2MEGAB. $1149
Add Drives 2D = $599 2 + 2 = $795
Discus 2D-dual + CP/M Only $1388
Free Microsoft BASIC from MORROW with Discus
system or hard disk

M-26 MORROW Hard Disk
26,000,000 Bytes!!
List $4495 . ........ Only $3395
Free CPM +BASIC
M-20 List $4795 .. Only $3835
M-10 List $3695 .. Only $2955
M-5 List $2495 .. Only $1995

lnterSystems
Z-80A CPU 4 MHz
64K Dynamic RAM
Front Panel

VI/0-1 - with interrupts
FDCII Disk Controller
20 slot motherboard

List $3795 .. ...... ............ .............. ...... 0 nly $2839
Without front panel as above only $2716
Front Paneless Recommended for Business

Save on Memory and Programs
Systems Memory 64K A&T ..... $459
Systems Memory 64K Bank ..... $555
Microangelo ......... . . . ...... $985

Corvus Hard Disk ............. SAVE
SSM Video BRD VB3 kit .. .. . . .. $361
Spectrum Color ASM ... . ...... $326

A

Factory Guarantees

AMERICAN
919-889-4577

Cat Novation Modem .....•. . .. $169
Memory Merchant 16K ......... $159

4167 Kivett

Which Computers are Best?-FREE.
Insured Shipping al Low Rates. Call
For Latest Prices, Details. We Beat
Advertised Prices.

Expert Advice

COMPUTERS
Dr~amestown
.
SQUARE

N.C. 27282

®CP/M is a registered trademark of Digital Research, Inc.
Circle 27 on inquiry card.

919-883-1105

A Po(r)tpourri of Ideas
Fifth in a Series
Three inexpensive hardware/software projects to let you use the
cassette port for a tone generator, telephone dialer, and
RS-232C output channel.
William Barden Jr.
28122 Orsola
Mission Viejo, CA 92692

There's always an advantage in
using existing hardware to interface
external devices-there's no need to
perform address decoding, to hook
up to a multiline bus, or to design and
implement controller functions. The
cassette port is the most rudimentary
input/output port in the TRS-80
Models I and III. It was originally
designed to interface to an audio
cassette recorder so that BASIC and
machine-language programs and data
could be saved and loaded. The
cassette port, however, can be used in
a variety of other ways. In this arti
cle, I'll describe three projects that use
cassette-port output.
These projects will work with a
Model I system without the expan
sion interface and with any Model III.
The projects are a tone generator with
volume control, a telephone dialer,
and an RS-232C driver. A fourth use,
controlling a nuclear fast-breeder
reactor, was to be included, but still

needs a little polishing up. Perhaps in
a later article . . .

Cassette Logic
The TRS-80 Models I and III use
similar logic in the cassette output, as
shown in figure 1. The REMote out-

put to turn on the recorder is slightly
different in address decoding between
the Models I and III, but in both cases
it simply closes a relay. Two normal
ly open relay contacts go to pins 1
and 3 of the cassette jack, a 5-pin DIN
connector. The relay output won't be
used for these projects, since some of

_____,C>

7'~

BIT 0 ------'IN\
PORT
OFFH

BIT 1

l
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•

"" ~

TO
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+5V
220K

w.

1 l>f f4 i

NORMALLY'

CASSOUT

j

D:~,;....,.
C>}

:Ji1 --~GND
m ,____AV
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FRONT
VIEW

REM

~

CASSOUT~S
About the Author
William Barden Jr. has written many books
on microcomputer programming and design.
He is a member of the Association for Com
puting Machinery and the Institute of Electrical
and Electronics Engineers.
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Figure 1: Model II III cassette output is performed by a two-bit latch that generates
three voltage levels. The three voltage levels can produce a square wave with a positive
going pulse, a negative-going pulse, and a zero level. A motor relay connects two nor
mally open contacts.

Port OFF Hexadecimal
Bit 1
Bit 0

1
0
0

CASSOUT Voltage (V)

0

::0
::0.4
::0.8
::0.4

0

I

Table 1: CASSOUT voltages. The two latch bits produce four voltage levels. The 11
configuration is redundant and is not used.

DATA PULSE IF "l"
OTHERWISE 00
LEVEL

01 -

+.av

00 -

+ . 4V

10 -

t:

_J

LISECOND--l

2 MILLISECONDS BIT TIME
( 500 BITS I SECOND)

Figure 2: The recording technique for 500 bps uses a clock pulse spaced at 2-ms inter
vals. A data pulse at the midpoint between clock pulses represents a l; the absence of a
data pulse represents a 0.

+4 TO +12V

500-bits-per-second (bps) mode, as
shown in figure 2. A single square
wave cycle is first generated to pro
duce a clock pulse. Then, either
another cycle is output, representing
a 1 data bit, or no cycle is output,
representing a 0 data bit.
The Model III also has 1500-bps
capability. In this mode, continuous
frequency-shift keying is used, with
1320-hertz (Hz) and 2680-Hz tones
representing the data. Only the 0- and
0.8-V levels are used for this scheme.
In both cases, the major part of the
logic is in the ROM (read-only
memory) firmware. The electronics
really just consist of the two output
latches and a few resistors.
In the following projects, I'll use
the two bits of port OFF hexadecimal
to generate square waves for musical
tones, telephone dialing, and RS
232C output. The greater part of the
design effort, as in the TRS-80
cassette functions, is in the software.
The hardware will consist of three
simple circuits with a minimum of
parts.
(A note about connectors: For con
necting all three projects to your
TRS-80 cassette port, use a standard,
thin-walled, 5-pin DIN plug, such as
Radio Shack's catalog item 274-003.)

CASSOUT

. 220µ.F

5
MINIATURE
POTENTIOMETER

lOK

+~

A Musical Tone Generator
8-0HM
11
MINl 11
SPEAKER

Figure 3: In the TONOUT electronics, an LM386 audio-amplifier chip is driven by the
CASSOUT signal. The output of the LM386 drives a small speaker.

the earlier relays were prone to "stick
ing" (especially when used to control
the AC supply for milling machines).
Instead, what will be used is the
output that normally goes to the
AUXiliary input of the cassette
recorder to write data on the tape.
This is a single line connected to pin 5
(CASSOUT) of the DIN connector.
This line is driven by two bits at I/O
address OFF hexadecimal in both the
Models I and III.

Three voltage levels can be output
to the CASSOUT line, depending
upon the configuration of the two
least significant bits of port OFF hexa
decimal (see table 1). A bit configura
tion of 01 binary produces about 0
volts (V), 00 produces about 0.4 V,
and 10 produces about 0.8 V. Bit con
figuration 11 is redundant as it
generates 0.4 V again.
The three voltage levels are used to
write data onto the cassette in the

Our first project produces six oc
taves of notes representing the first
six octaves on the piano keyboard.
The notes are square waves, rich in
odd-order harmonics. Two volume
levels can be output, one using the
0- and 0 .4- V levels, and a second
using the 0- and 0.8-V levels.
The circuit shown in figure 3 uses
the CASSOUT output as an input to
a,n LM386 audio amplifier. The
LM386 requires only a capacitor and
8-ohm (0) speaker to implement a
complete audio amplifier. A minia
ture 10-kO potentiometer is used at
the input for volume control. The
power supply for the LM386 can be
any convenient voltage from + 4 to
+12 V. A 6-V battery works fine for
the power supply, or you can obtain
a low-priced power-supply kit from
Radio Shack.
TONOUT (listing 1) is an assemApril 1982 © BYTI Publications Inc
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Listing 1: TONOUT is a ZBO subroutine to output tones through the cassette port. The
code is to be embedded in the BASIC program of listing 3.
900 H

9VWlllJ
~M l l~

;~ ·- ~ · ~· - ~·*·~·* · ~· - ~· · ~**· ~ · * * * · ~* - •*******~·* · ~·****** * **.~*** · •**~**** · •****~

*

lllllll:'.::llJ ;.,. TOl•JE OUTPUT . OUTPUTS TONE THROUGH CASSET T E !'ORT .
0(H 31/J ; •
ENT HY: HL <> f'ARA l1ETE '. R BLOCJ<
PARAM+llJ = DUHATJON CNT IN 2 BYTES
,,~L~11 :; VI
;~
•2 = EREQ CNT•l18.IZl4 MICROSECS MOD I
•
lil0l'.'i1 ; ·«
!S . 79 MICROSECS MOD I l l l 1 2 BYTES*
+A~L.EVEL:
2"•L.O•J,
3~HiflH
1
ONE
E'.YTE
.,,.
IZIC'I 11>(1 ; «·
EX IT :
AFrEF~ TONE HAS !30UNDED
v)lill -1':1 ; "

'mu''' ;•
0 ~1 80

<;'liJlillil
91illil3
91')0L1
91?llil6
911JllJ9
'11/JliJC
c;·llJllJF
'rlilllil
91/J l l

CD7FllJA
ES
DDE 1
DIHEW•
DD6611J3
DD6Eci·::
7C
U7

2 0 22

lil2Ellil
•102 1 10

r.,·~'.1 1 3

l.~~i

(J[13 (J(1

11

Dll6611J.L
9[11 7 J)[lb[[JI{)
'rlillA '.'::13
91illf-:, l J.FTFT'
71il:lE 1'1
9C11F ETO:::
911J:21 D.JFf:·
911J23 ·;:-o
'11il1

;~****** ·~·*~'*****·~· * ·~* · ~*·~'** · ~ ·~**** ·~'*************"~***********

01il1''7'l
llJllJ2011J TONOUT
VJH:~: 1 VJ

(1(12::iil

O\:L:::m
(J(1?'111J
lilliV'ikl
(1026(·)
lilvJZ7"1

CALL
PUSH
f" 0 f'
l.J)
L.D

llJA7EH
Hl..

rm:cc1

lillil:3Jll1
lil(131,.(J
lillil:35VI HillJ10

U)

H 1 II:>:+:.l)
J_ , (IX+:?J

L.D
OH

A, H
A

LJ)

~i'Jfl.)]6(1

'c

00:.n0
(1l13 E1 ('.1
lillil:391il Hrn ; >0

UUT
L.D
DEC

A1 E>.

9C1:::5 .'f1 F D

{~ 0•11ilt!I

cfR

' 11il21 19
';(:l2l': 3U:>'.··

vm•\1!11

r1w1;'c1

LD
L.D
OUT

A,2

liJllJl.:.JliJ
(1,;) Ltlti/.'.I

Lil

t\, H

:.m

'i0?A D'. lF F.
'iC12C '/ti
9 0 2 0 JD
91il2 E '.:'lilFl!

•10::-rn 19
9C:'.1:11 38EP.
911)3:1 !fl'.''."\
91ilSi E'.j
c;·v>:.16 Dl
9Vl:.37 CE?.f:i:'.3
9lB9 DIV 1brnJ
9!tl3C 7'1
91il3IJ EEC12
'9031'' D3FT.
9(JL1J. b.?
17fl1 1 t2 6P-.
'7','.)Lt::~

2 P.

9l111-,1., ·;~u
·7,111.:::. 7C
90't6 P,~)
904 7 7 1'1FA
9eJ!+9 /9
9W1A
911Ji1C
9(111[
9V.'.l'd:9050

3EllJ::·
D:31' F
62
6B
'.:B

911J'j1
91il5:::
9053
90511
9056
91il5U
lil01illil

7C
P..'.5
21/JF' A
10[4
C9

·;::f'.

frlW" '. )('J 1-1

[~l:iC'I

A
l"JZ , H l C1:.\1

(vlFTHi , A
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; GO

J F L(1W F' REG!UENCY

; C,ET
; MSB
<LSB
; FOFl

;

FOF~

FREQUENCY COUNT
OF DURATION
OF DURATION
~m NC'

F REG! L.OOP

; l_EVEL. TO A U+)
; NO•J Ill Ill (I H 0 I ( 7>
;TURN ON ( 1 1 )
;GET FREQ COUNT 14i
;ON LOOP (i.1. )
; l..OOP TIL 0 < 1:::/7i
;DUl111Y ( 11)
; NOW 10 (7)
; TURN
1 1)
; CiE:T F REG> COUNT ( '1)
;!)FF LOOP ('•>
;LOOP TJL Ill 112/7)
; DFCFlEMENT DUH CNT ( l :l)

on:· (

DEC

1\

DC..~ti·hi21

ell':

lil0-'1·7lii
0W1fiD

ADD

NZ , HJllJ:llll
HI_ , DE
c, HillJH'1

fl.)IJ'+ fl fl.)

•.n~

LO ~Jlil9!il

; m : TUFlN TO BNl JC

HERE
Hl.
DE

; FREG! COUNT TO DE

00 5 00 ; LOW FREQUEN CY
lilllJS:llil LOWFRE
PUSH
~:JO~>'.'(:)
f'(lf'
lilliJ'.j:JliJ
llEb
' ['1(1~;l1(1
VJllJ '.) S~l

1.. 0.JllJ 1lil

XCiR

00570

OUT

L. LI
~ry~j ~;<'.f lt.i

I.I)

(J(16(1VJ LO•JVl2il
!bV16HJ
~'. )~162~1

DEC
IJEC
l.IJ

V)('.16~.":lVJ

OR

~'llilb'1 (J

,rn

vl\'.ll/:",k1

UJ
LD
OUT

rm66(1
lillll6711J
()068(1
llJIJ691il
OD 7 11JllJ LO"J":ID
lillil711il

cm720

0v11::i0
00 7 110'
lillil75 1il
007bl1 l..O .JIZl9 (J

0v1n 0

; MAf<E EVLN
;DURATION CNl 1 0 B
; (oE r L.E'.VEL ( '• i
; ~K>•J C1 lil 0 R ill l U)
; TUllN 01~ ( :l l I

H1 D
L. > l'
HI..
Hl..

;GET f::·REQ CCiUNT

l .D

0056~'

;GO IF NC1T 0 (12/7)

l'l · E

l D

;

CNT

; T E~l

I..
N Z , L Ol·Jlil2 0
A1C

HL

('1 )

; •>+I
;GO IF NOT 0
;DUl'll' lY (i1)

J 2/7)

A,::::
H, D

; r UflN OFr-· ( 11)
;GE T FREQ CuUNl

L,,E

; (ft)

DEC

HI..

m;c

!bl

; (6)

Ul
Ul

LD
Oil
JR
IJ,JNZ
HET
END

('1)

( /.)

; JlECR FREQ

I\' ' I

\llJFF H ) 1A

;DECCR FRtQ CNT

HI..
A,H
l..
NZ> L.. Ot·m:m
l.. OWlillvl

bly-language program that drives the
circuit to produce square waves from
about 20 Hz to over 10,000 Hz. The
extreme low and high frequencies
won't come out very well (if at all) in
the LM386, but for the middle range,
tones sound fine. If you're a purist,
you might consider using CASSOUT
as an input to an amplifier with better
fidelity .
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; PUT LEVEL. IN C
; Mc>E?. r :· RE::G! U E NCY
; U3E!. f'RE<i!UENCY
;GET MSB FREQ CNT

; TEGT FOR ZERO

.- l

[)

UJ
XC1R

902 '•

IX

!):

JR
NZ,LOWFRE
H IGH FREQUENCY H ERE
l..D
[>, >i...
Ul
H1 (IX+!)
L.D
L.1 ( IX+lil)
LIEC
HL

VlvlJllil

; CiECT HL
; TflANSFER TO

I ~)

16 )

; (6)

;H5T HL

(11)

; (It)

:GO I F NOT~ 11 ; 111
; GO JI ' D CNT N>Jr \'I 1 1 3/ :.-ii
; HE.I UHi~ TO E'·M:: J C:

TONOUT is designed to interface
to a BASIC program. It is completely
relocatable (more about that later)
and requires three parameters from
the BASIC code-a frequency count,
a duration count, and a level.
The frequency count is a value
from 1 to 65,535 that is used to con
trol a timing loop. Each count causes
a delay of 18.04 microseconds (J!S) for
Circle 406 on Inquiry card.--+

reM

\\\\\\\\\\\\\\\\\

\\\\\\\\\\\\\\\\\

"ON" STATE=
18.04 X COUNT*

MICROSECONDS

01 -

00 -

_ ___,

•MOC EL I

10 " OFF" STATE=
18.04 X COUNT* MICROSECONDS

1-----PERIOD • 36.08 X COUNT* MICROSECONDS
FREQUENCY= l /PERIOD

Figure 4: A timing loop turns on the CASSOUT signal and then turns it off. The same
frequency count is used for both the on and off delays; hence, the period of the tone is
twice the delay time.

A= USR (Bl
B POINTS TO
PARAMETER BLOCK +O

+l

DURATION

__
co_u_N_T_~ -

l-65,535

1

Z80 FORMAT LSB , MSB

1

+2
+3

FREQ
COUNT

Z80 FORMAT LSB, MSB

l-65 ,535
1--- -- - - 1

+4

LEVEL: 2 OR 3

Figure 5: Three parameters are used to interface to TONOUT from BASIC. A duration

count is held in two bytes, a frequency count in two bytes, and a level in one byte. The
counts are in standard ZBO address format : least significant byte follow ed by most
significant byte.

the Model I (15.79 for the Model III)
on the "on" and "off" portions of the
square wave, as shown in figure 4.
Therefore, the frequencies of the
square waves produced are
1/(36.08E-6) and 1/(31.58E-6),
respectively.
The duration count of 1 to 65,535
determines the length of time the tone
is played. In fact, the duration count
is the number of cycles of the tone.
Thus, the length of time the tone
plays is dependent upon the tone's
frequency. To play a "quarter note,"
the duration count would be 25 for a
100-Hz tone, 50 for 200-Hz, and so
forth. The duration count is I/fre
quency times the fraction of a second
the tone is to be played.
The third parameter is volume
level. A value of 2 is low and 3 is
high. The level parameter is in one
byte.
The main problem in TONOUT is
how to get the "tightest" possible loop
162
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to toggle port hexadecimal OFF bits on
and off and still allow for low
frequency notes with a longer dura
tion. The approach used here is to
split TONOUT into two segments of
code, one for high-frequency notes,
and one for low-frequency notes.
TONOUT is entered from BASIC
by a DEFUSR call. The CALL OA7FH
gets the argument from BASIC and
puts it into the HL register pair. The
argument in this case is a pointer to a
parameter block of the three
arguments in 7 bytes (see figure 5).
This pointer is transferred to the IX
register.
The level parameter is put into the
C register and the frequency count is
put into HL. Next, the frequency
count is tested for magnitude. If the H
register is nonzero, the frequency
count is greater than 255, and a low
frequency note is played.
If the frequency count is less than
256, the high-frequency segment is

executed. The single byte of the fre
quency count is transferred to the B
register. Also, the two bytes of the
duration count are transferred to HL
and decremented by one for the JR C
loop. (C will decrement below 0
before the loop is terminated.) The
DE register pair is loaded with -1 for
a "tight" timing loop.
The output portion of the loop con
sists of two almost identical seg
ments. Lines 350 through 400 are the
"on" portion that turns on the "top"
of the square wave. Lines 410 through
460 turn off the output. Both portions
decrement the frequency count in a
timing loop that determines the fre
quency. The voltage level for the
"on" portion is determined by
performing an XOR of binary 10 and
the level parameter to produce either
a 00 (low) or 01 (high) .
After one complete cycle, the dura
tion count in HL is decremented by an
ADD HL,DE. If the result is not
negative, another cycle is generated.
The code from line 510 through the
end is a similar routine for low
frequency notes. In this case, the fre
quency count is held in HL and
decremented twice. The frequency
count is first made even by a RES 0
instruction for a test of decrementing
down to zero. The duration count is
assumed to be 254 or less and is held
in B for a DJNZ instruction.

Using TONOUT with BASIC
TONOUT can be used to generate
tones other than musical notes. The
precise frequencies generated are:
11((42.49

+

18.04 X count) X 10-6 )

for high-frequency tones and:
1/((41.15

+

18.04 X count) X 10- 6 )

for low-frequency tones. These for
mulas are for the Model I. Use
(37 + 15.79 X count) and (36 +
15.79 X count) for the Model III.
The 18.04 (or 15.79) represents the
on/ off loop times; the other constants
represent the "overhead" for the fre
quency and duration timing.
BASIC can easily be used to build
up a table of values for matching fre
quency counts to musical notes.

c~ 256KB IBM PERSONAL
~y COMPUTER MEMORY!

11111111111111111

-

......

.

..

.

'

.

SINGLE BOARD 256KB IBM PERSONAL
COMPUTER MEMORY
Designed Specifically for IBM's PERSONAL COMPUTER is Chrislin
Industries newest CI-PCM Memory Module.

FEATURES INCLUDE:
• On-board parity generator checker
• Addressable as a contiguous block in 64K byte
increments through 1 megabyte
• Access time of 225 NSEC

• Requires only one 1/0 expansion slot for 256K bytes
memory
• Power requirements are +SV at LOA max.
• Cycle time of 400 NSEC

SEE YOUR LOCAL COMPUTER STORE FOR DETAILS
OR CALL US.
DON'T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MVCH.

Chris/in Industries, Inc.
31352 Via Colinas •Westlake Village, CA 91362 • 213-991-2254
TWX 910-494-1253 (CHRISLIN WKVG)
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Listing 2: A BASIC program to generate frequency-delay values that, when input to the

TON OUT routine, will reproduce tones in standard pitch. Results are shown in table 2.
2 0 'PROGRAM TO F IND BES T FIT FOR 8 OCTAVES
40 0 HI NT $ ( 11 >
6CJ

M; =, "A All E'·

C

C#D DttF F FllG Glt "

[ 10 F'OR ,J =0 TO 1 .l
100 NT$(J )= MJDS I AS,J•2 + 1 , 2)
1 2 0 NE XT .T
11~0

F OR I =: :~1 TO 7

1 6 0 REcSTORE
18 0
2 00
220
240

LPRI NT "O CTAVE"; ] +.!
FOR .T =0 TO 11
L P RINT NTS<J ) ;"=";
N= <27 . 5 • 2 t ll•2 t ((.Tl/.l2 ): LPRI NT N,

26 0 CT= ll 1/ Nl -36 . SE-6l/ 15 . 79E - 6
280 LPRINT "F CNT = " ; CT

from Rena issance Tech nology

NEXI ,J
320 Nf cXT I

3 C~ CJ

The Wedge
• Fully emulates all features of the· NEC
PC-8012A module
•NEC PC-8001A Sl/O (terminal mode)
channel is brought out to a DB 25 con
nector
• Additional ports for 40 bits of digital 1/0
and analog inrut including 2 Atari-type
joystick ports; built-in 3 voice synthe
sizer with amplifier
• 32K RAM card included; also capable of
handling another 32K RAM
96K of
RAM
• 16 levels of interrupt capability
•NEC PC-8012A bus structure is imple
mented.
•Attaches easily to the bottom of the NEC
PC-8001A.
Ren Tee Wedge .............. $595.00
RS-232-C Interface Card
for NEC PC-8012A or
Ren Tee Wedge . . . . .... ... .. . 179.00
32K Memory Board
for NEC PC-8012A or
Ren Tee Wedge . .......... . .. 199.00
RGB Color Converter
for NEC PC-8001A
(40 column only) .
. ... . 99.00

A =
A#=
B =
C =
Clf =
D =
Dlf =
E =
F =
Flf =
G =
Glf =

=

OCTAVE
27.5
29 .1352
30.8677
32. 7032
34.6478
36.7081
38.8909
41.2035
43.6535
46.2493
48.9994
51 .9131

1
F CNT =
F CNT=
F CNT =
F CNT =
F CNT =
F CNT=
F CNT =
F CNT =
F CNT =
F CNT =
F CNT =
F CNT=

2300.64
2171.39
2049.39
1934.23
1825.54
1722.95
1626.12
1534.73
1448.46
1367.03
1290.18
1217.64

Table 2: Calculating counts for musical notes. A short BASIC program can match
TONOUT frequency counts with standard pitch values. Here are the results.

and
NEC Dot Matrix Printer ........ 795.00
• 100 CPS
• Bidirectional printing
• Friction and tractor feed
• Parallel interface
• Single -ribbon cartridge
NEC Monlloni
• 12'' Green Screen . . .... .
285.00
• 12" RGB Color .
. . 1095.00
• 12'' Composite Video .. . . . .. 430.00

*more*
ATARI 10-Key Accounting Pad .. . 124.95
Olympia Letter-Quality Printer
• Ren Tee ES Series Interface
converts typewriter to letter
qual ity printer
•for Apple. Atari. Commodore, NEC.
Osborne 1. TRS 80 and others
Ren Tee Interface for
ES 100/101 .. ... . .... . .. . ... 295.00

MODEL I
OCTAVE
1
2

3
4

5
6

2013 , 1900, 1793, 1692,1597, 1508 ,1423,1343 , 1268, 1196 ,1129,1065
1005,949,896,845, 798, 753, 710,6 70,632 , 597 ,563,532
502,473,44 7,421,398,375,345,334,315,297,280,265
250,235,222,210, 198, 186, 176, 166, 154, 147, 139, 131
124, 117, 110, 104,98,92,87,82 ,77,73,68,64
61 ,57,54,51,48,45,42,40,37,35,33,31

MODEL Ill
OCTAVE
1
2
3
4
5
6

2300,2171,2049, 1934, 1826, 1723, 1626, 1535, 1448, 1367, 1290, 1218
1149, 1085, 1024,966,912,860,812,766, 723,682,644,608
573,541,511,482,455,429,405,382,360,340,321,303
286,269,254,240,226,213,201, 190, 179, 169, 159.150
142 , 134, 126, 119, 112, 106,99,94 ,88,83,78,74
70,66,62,58 ,55,52,49,46,43,40,38,36

Table 3: Frequency counts for standard pitch. Six octaves of note values are
represented by the values in the table. Models I and III use slightly different values
because of the difference in clock rates.
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If you don't know a baud from a floppy ...

YOU NEED TO KNOW THE
QDP-100 lVllCROCOMPUTER
It does more,
does it easier,
and costs a
lot less.

Most people who need computers
don't have the time, or desire. to
become full-time computer
"wizards."
With the budget-priced QDP-100
you get all the time-saving pre
cision information you want from
a computer, now and in the future,
without all the unnecessary com
plexity associated with less "Consider
ate computers.
QDP-100 IS A FULL-SCALE 8-bit computer.
readily upgradeable to 16 bits as your
business or professional information
processing needs grow. It uses the IEEE
S-100 bus, compatible with CP/M and
MP/M disk operating systems.
QDP-100 HANDLES BOTH floppy disks
and hard disks to give you total
software versatility.
QDP-100 CONNECTS INSTANTLY to
any standard terminal and printer.
Both serial and parallel ports are
available. Features most micro
computers can't match.

CP/MandNIP/M
are registered trademarks
o!DigitalResearch Corp.

Circle 348 on inquiry card.

QDP-100 HAS SINGLE BOARD
SINIPLICITY Eliminates the hassle
of complex multi-chip, multi
board computers.
QDP-100 IS EASY to learn and to
operate. Most owners use their
QDP-100 with professional skill and
results in short order. Our instruction
manual doesn't need an interpreter.
If you'd rather be a wizard with
computer results. than with computers.
choose the QDP-100. Call or write for
literature and full details.
QDP NEEDS A FEW MORE GOOD DEALERS.
Attractive, profitable. protected dealerships
are still available in several high-potential
computer market areas.

Quasar
Data

Products
10330 Brecksville Road
Cleveland. Ohio 44141
216/526·0838 Telex: 241596

Listing 3: The BASIC program to demonstrate tone generation with the Model 11111
cassette port. The DATA statements contain the machine-language codes of the
TONOUT subroutine.
f1v1 H[ l'1 .oA ~WL E TOW>lll Diil Vl.n
'.::iL1 01\TA 2 ~~~·), 1 :.?l , l~j, 2 2'1·1

'..:I
~2
: . :~

DATA H'.C, 3, ;.':'1•
DArr"i :22 1, 1.u ~;~ , l·

:. :::~:· 1.,

.:·::::;::~·~,

:::;·2 1,

'/ 81

<':-,

2? -1

110, ;.- , !~''<• JH 2: , ~l;:, J4 • f::;
221, llt1"' 11h ......~, 1. /, .-~ ·:> ·.-. ~ · ::·:~·-.

6 1 • ~C · ;-- :·. :•., ·12 1
·, :..\.3, ::::·1:\,, "\/1
'· 1 . ~~1 I11"1Tf\ ?J~~ , ~?i1, ~-::.~;, ~:::?'i~ ~:·.'i?h'~ '.:: ~l~J~
1 ~'> J ~ ·.>_ ~:·:i' / Fi. D
'Jh Di~!""~~ 1:~~lJ ?JH, ::~::, ? ll, )'-J':'"i , 91'.i• ll·' I/, l1 ._~. 1·: : ; , 1 .. .-,
L",/ Dt\TI\ 101, J ;:, 25{'1 . 1::,:-1, (.~~:·, ...:·· ;:1 .1 ~ ..-...:··- ·~ L,· :,, Ill'/
'jH 01~1Ti<\ 1., ;3, "1- .. ~1 1·;::-1: ~, 1.H l , J ? , ::;<),-j , t 6, ~=· ..~:J , .~ii.JI
~·0 F'(1R 1 ~36[~l.4 - b553t1 10 J695 2 -·l1~~ ~~:\ 6
1".:·_1 ) H Et~ n A: PUhL' I , r~
bi1 NEXT l
1 ~i1;:i or:i : usrm ~ 1; 1 N1tM1i1
J 1~1 l ~·j f'UT D, f- , I
j ?l':i POH:E.. t-;:1- ·1r::i L:,l1 1, 1i··1· 1 · ~ L·1~::·:.6J: i' CJ!-·\r
t-1All'1l..,t., •i.l -· ( 1 ~,Jr (J I · ~ ·: .1~ . .. 1 ~-, / ~ ,1:_.
1:.51/J 1 ~·u 1 ~:L f,•• A~0 J . "( l\IT ( 1:· / )'jt:_,) : fiut~:L .~~:I f/\t•)t{I>'.' r: -- ( I l"l"f" ( I- _I .::.· •)i:, .! i ~ -~::· ' ..-,
•::j.:'.1-

CJATA .121• :: :·:He<• ;,·, ?l J, ;,:••,: •.,
DATt\ 6 ·.~ ~ ·.:., -~: .1.1' .,;:-·y;) , :t ·? ,1,

140 F'Cll·\E
I.~~'

VI

Vi'(~,

bl~

:~ ·:::,

&~tA00~,L

A ~' Ub!'?~;1

( 1\~l ·!1-'.\ ~~11t.)V))

1 1 1~;1

1 (,Q) GOTO

®

®
8

'

e a a e

e e II e e
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Constructing the Electronics

e 0
e 0
e e
e e

All three projects in this article use
a similar construction method. Radio
Shack carries an Experimenter Socket
project board, which is a matrix of 23
rows, each with two halves, as shown
in figure 6. Each of the 46 row
segments is connected electrically.
Two buses run down the board on the
extreme right and left.
Components can be plugged into
the board with a minimum of fuss.
The interconnections for the
TONOUT electronics are shown in
figure 7, along with the power sup
ply, speaker, and cassette plug con
nections. Make the connections to the
5-pin DIN plug, as shown in figure 8.
To get precise frequencies for
TONOUT, it's a good idea to disable
the real-time clock interrupts in the
Models I and III. If the real-time clock
is running (and it may be, even
without a display), the timing on
tones may be off by 4 percent, and
there may be some modulation on the
tone. Add a disable interrupt (DI) in
struction (243 decimal) at the begin
ning of TONOUT and an enable in-
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Figure 6: Radio Shack's Experimenter Socket project board uses a matrix of holes into

which cumponent leads can be plugged. The holes are organized into 46 sets of five plus
two buses.
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Listing 2 shows a Model III BASIC
program for converting to standard
pitch (A = 440 Hz). (The Model I
version is identical except for the con
stants.) This scheme has 12 notes per
octave: A, A# (A sharp), B, C, C#, D,
D#, E, F, F#, G, and G#, each
calculated by raising 2 to successive
one-twelfth powers. The notes of
each octave double in frequency over
the preceding octave.
The first portion of output from the
program of listing 2 is shown in table
2. Table 3 shows suggested integer
counts for the notes for the Models I
and III.
Listing 3 shows the TONOUT pro
gram incorporated into a BASIC pro
gram as DATA values. The DATA
values are the machine-language
bytes of TONOUT. TONOUT is
relocatable and can be moved
anywhere in RAM (random-access
read/write memory). The program in
listing 3 moves the bytes to 9000
hexadecimal by a series of POKEs. It
then INPUTs a duration count, fre
quency count, and level value for ex
perimentation.

Circle 254 on inquiry card.

--+

MetaCard will turn your Apple II
personal computer into tomorrow's
high performance machine. It triples
the memory of your Apple, and at
the same time, greatly increases the
processing speed with an Intel 8088
16-bit microprocessor. The future for
your Apple is built into MetaCard.
Enough Memory to get the Job Done
MetaCard has up to 128K bytes of
onboard memory with parity. Adding
K-BYTES
l1&

192

' - ----=·:-· ---....,
.

Appk

0 502

'

~~

lnrd 8088
Add-on Memory

MetaCard to your Apple's existing
64K bytes of memory gives you three
times the capacity, and opens the

door to applications never before
possible on your system.
Faster Processing Speeds
Speed is just as important as memory.
MetaCard is designed to handle all
computing tasks at greatly increased
speeds. The Intel 8088 operates at the
full 5Mhz, running most applications
at least 4 times faster than the Apple's
i:Mhz 6502. And MetaCard gives you
multiprocessing capabilities, allowing
both the 8088 and 6502 to run simul
taneously at full speed. Increased
processing speeds, interprocessor
interrupts and a real-time clock
enable your Apple to perform like the
machine you want.
Compatibility and Reliability
Compatibility has been designed into
MetaCard. Metamorphic's processor
card runs CP/M-86, which is included
with the card at no extra cost. And
Metamorphic offers UCSD Pascal
4.0 and the operating system for the
I B M Personal Computer as
options. Full parity checking,

power-up diagnostics and a 48 hour
burn-in will insure the reliable
performance of your
Meta Card.
• Find Out More
Not everyone needs
greater memory and
speed. If you're one
of those who does,
MetaCard is for
you. At an
introductory price
of $980 for the 64K
configuration, it's
not the least expensive addition you
can make to your system, but high
performance products never are. Call
us today and find out what
Metamorphic Systems has in mind
for your Apple's future. Dealer
inquiries welcome. Metamorphic
Systems, Inc., P.O. Box 1541, Boulder,
Colorado 80306, (303) 499-6502.
Intcl 8o88 is a produce of Intel Corporation.

~~f~-1~6~s r;~:;:~t~:~J:n~ko~A&~~~~~~~ I~·rp.

aa
IBM Personal Computer is a registered trademark of IBM.
U.C.S.D . Pascal is a registered uadc mark of the Univcrsit)' ofYlifomia.

METAMORPHIC
SYSTEMS, INC. .

ANOTHER CRATE IDEA
FROM ALTOS!
The complete multi-purpose, multi-terminal
desktop business computer system
with a built-in tutor.
Now you can get everything you
need to computerize your business.
An ALTOS®Series 5 computer
(including 5 MByte Winchester hard
disk that stores over 1,800 pages).
Three of our new smart terminals
and a quality printer. Plus the
ALTOS COMPUTER TUTOR. the self
teaching business software package
that provides simple. self-paced.
step-by-step instructions and
training.
All for less than $4/day per user.
Virtually overnight. your opera
tors will become faster and
more accurate since an Altos
system is like having three
computers in one. For
example. while your book
keeper prepares payroll.
·r- ~ other users can check
inventory, compute cost
,~ estimates. or produce
·.: '_i~ rror-free reports. All at
i: -~ ~. the same time.
. ;
An Altos system
lets
~ r· ,.. .
.
.
~: . •··:)IOU communicate with
~ -.. · other computers. main
.~~ . frames and networks.
.. -~·': .
Need more? For less
~~:~~~ ,than another $1 /day.
•1~~~a.ch user can have
,j-·•..Wordstar '" for word
· ;:~processing and
~~- . Microplan '" for busi 
'.·~~ ;.; ness analysis. Plus
I~ ~"·\

you can choose from hundreds of
other popular CP /M®. MP/M II'"
and OAS IS applications programs.
There's also nationwide on-site
service available from your dealer.
Join the thousands of busi
nesses. professionals and institu
tions who already rely on Altos.
Call our toll free number or write
Altos Computer Systems, 2360
Bering Drive, San Jose. CA 95131
today. We'll put you in touch with
your local Altos sales and service
dealer who'll crate an Altos busi
ness computer system exclusively
for you .
1

5

~Ca~~~~elr:a~~~~~~;i:~~;a~ ~a~fy~:~s~ ~~s:icoenaCf~~xilo
pr incipal. 20% ann ua l interest. fl ve-year term. Packaged
system includes Altos Ser les 5-SD computer wit h 5 MByte
Winchester hard disk. draft quality printer. t hree Alt os smart
terminals, and the ALTOS COMPUTER TUTOR soft ware package.
Pr ice does no t Include tax. i n stalla~ion. training and

Packed with
fresh ideas
for business

(ALi:O))
COMPUTER SYSTEMS

800-538-7872
(In Calif. 800-662-6265)
ALTOS ls a r egistered trademar k of Altos Com puter
Sys t ems. Wor dS tar is a trademark of Mlcr oPro In ter 
nat ional Corp. Micr oplan ls a trademar k of Chang
Labora tor ies. lnc. CP/M ls a regi st ered tradem ar k
and M P t M 11 is a t rademark of Digit al Research. Inc.
OASIS Is a product of Phase One, In c.
~ 1982 Altos Com pute r Syst ems

maintenance.
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Circle 23 on Inquiry card.

Circle 289 on inquiry card.

MTI stocb tm all
for faster delivery.

TO
CASSETTE PLUG

Ask about our" a ED" discounts.
VISA and MasterCard orders accepted.
MTI
Price
1595
2400
1215
1785
1995
595
645
1095
•
645
1495
1715
575
595
825
11 05

VIDEO TERMINALS
VT100 DECscope .... .................. ..... $
VT18X Computing option......... .. .... .
VT101 DECscope.... ......... .................
VT131 DECscope .. ............................
VT 132 DECscope .................... ..........
ADM 3A (dumb terminal} ..................
ADM 5 (dumb with visual attributes} .
ADM 31 (two page buffer}... .............
ADM 21, 24, 32, 36, 42 ....................
Hazeltine Esprit .. .. .. .......................... .
Hazeltine Executive 80 Model 20 .......
Hazeltine Executive80Model 30 .......
1410 (Hazeltine dumb terminal} .. .. .. ..
1421 (Consul 580 & ADM 3A comp.}.
1500 (dumb terminal} ......... ...... .. ......
1520 (buffered, printer port} .............

RETRO-GRAPHICS TERMINALS
3250
3280
1795
1845

VT100 with graphics pkg. ......... .. ......
VT125 (DEC graphics} ......................
ADM 3A with graphics pkg. .... ...........
ADM 5 with graphics pkg. ....... ..... .. ...

TO
SPEAKER

RADIO SHACK
276 -175
EXPERIMENTER
SOCKET

WIRING DIAGRAM
\SEE FIGURE 6 I

300 BAUD TELEPRINTERS
1045
1095
1095
2295
2695
2635
1190
1485
2595

LA 34-DA DECwriter IV...................
LA 34-AA DECwriter IV ........ .... .. .... .
LA 36 DECwriter II ...........................
Diablo 630 RO ..... .... .. .......... .............
Diablo 630 KSR ...... ........ ...... .. .... ......
Diablo 1650 KSR ..............................
Tl 743 (portable} ...............................
Tl 745 (port/built -in coupler} ... ........ .
Tl 765 (port/bubble/b.i. coupler} ......

600 BAUD TELEPRINTERS
Epson MX-80 .....................................
Tl 825 KSR impact............ .. .. ...........
Tl 825 KSR pkg................ ...... ..........

645
1570
1795

1200 SAUD TELEPRINTERS
Epson MX-100 ................................... ..
LA 120 RA (receive only} ............... ..
LA 120 AA DECwriter 111 ............... ..
Tl 783 (por t able} ........................... .. ..
Tl 785 (port/built -in coupler} .. .. ...... ..
Tl 787 (port/internal modem} ......... ..
Tl 810 RO impact ............................ .
Tl 810 RO pkg ..... ......... ................... .
Tl 820 R 0 impact ........................... ..
Tl 820 RO pkg ................................. .
Tl 820 KSR impact ........ ................. ..
Tl 820 KSR pkg ............................... .
Lear Siegler 310 ballistic .. ............... .. .
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2400 BAUD
Dataproducts M200 (2400 baud} ...... .

2910

DATAPRODUCTS LINE PRINTERS
B300 (300 LPM band} ..... ...... ............
B600 (600 LPM band} .......................
B1000 (1000 LPM band} ...................
BP1500 (1500 LPM band}...... ...... .. ...

5455
6930
11330
19700

ACOUSTIC COUPLERS
A/J A242·A (300 baud orig.} .............
A/ J 24 7 (300 baud orig.I....... .... ........
Vadic VA 3413 (300/1200 orig.) .......
Vadic VA 3434 (1200 baud orig.I.. ...

242
315
845
845

MODEMS
GDC 103A3 (300 baud Bell} .. ..... .. ....
GDC 2025/T (1200 baud Belli ..........
VA 3212 (Bell 212A comp.} .... ..........
VA 103 (300 baud modemphonel .....
VA 3451 (orig/ans triple modem} ......
VA ·3 455 ( 1200 baud orig/ans.I ........ .
VA 2450 (Bell 201 comp.I .... .............

395
565
825
235
885
770
725

CASSETTE STORAGE SYSTEMS
Techtran
Techtran
Techtran
Techtran

816
817
818
822

(store/forward}.... .. .. .. ..
(store/for/speed up}.....
(editing} .: .....................
(dual} ...........................

735
915
1225
1640

FLOPPY DISK SYSTEMS
Techtran 950 (store/forward} ............
Techtran 951 (editing}.. ........ .. ...........

1395
1995

•Please call for quote.

Distributors, New York, New Jersey and Ohio.
New York:
516/482·3500, 212/895-71.Tl, 518/449-5959
OubideN.Y.S.:800/~16

NewJeney.2011227-5552
Ohio: 216/464-6688

170

April 1982 © BYTE Publications Inc

Figure 7: The TONOUT circuit is mounted on a project board. It uses three com
ponents. The 10-Hl potentiometer can be adjusted for a comfortable volume.

terrupt (EI) instruction (251 decimal)
right before the 201 decimal for the
RET; modify the POKE loop accord
ingly. The DI and EI were omitted
from TONOUT to give the user some
flexibility in using the project in dif
ferent configurations.

A Telephone Dialer
Our second cassette-output project
is a pulse-type telephone dialer
(TELDIL). Most telephone lines, even
those using tone dialing, will accept
dialing by a series of break/make
pulses, spaced at defined inter
vals-similar to those created by a
rotary-dial telephone. See figure 9 for
an illustration of pulse dialing.
The circuit for TELDIL is shown in
figure 10. Put simply, the circuit
opens and closes a relay to generate

(FRONT
VIEW)

l© ; U S E SHIELDED WIRE
(GROUND IS SHIELD)
REFER ABLY

.

GROUND LEAD
CASSOUT LEAD

Figure 8: Two wires are connected to the
5-pin DIN plug for the cassette port.
Shielded wire is preferable, but any wire
will suffice.

pulses, which are then transmitted to
the telephone line through a special
Data Access Arrangement (DAA) re
quired by and available from the
telephone company. The TELDIL
Circle 310 on Inquiry card.

--+

MAKE
BREAK

4 PULSES
REPRESENT
DIGIT "4 "

Figure 9: Standard rotary dialing outputs a series of evenly spaced pulses to represent
the digits 0 through 9.

+6V

+6V

RADIO SHACK
MINI RELAY
( 275-004)

CASSOUT

5
I
I
I

..---o---Y: NC

;~ONE

. .,_________,Jo ~
_ _ _ __

RED

_ _ _ _ _ _ __ __ G
_R_E_E_N_}

-+---------------..-----------------

~~~~PHONE
DATA ACCESS
ARRANGEMENT

Figure 10: The telephone-dialing circuit uses an operational amplifier to trigger a small
relay. The relay opens and closes the telephone line through the Data Access Arrange
ment to simulate a rotary-dial pulse.

/830ms

"I NT E RDIG IT "
DELAY Of'

I

38.5 me

~

t

61.5 ms
JOO ms/ PULSE
(10 PULSES/sec)

Figure 11: TELDIL breaks the circuit for 38.5 ms. Pulses are spaced at 100-ms intervals,
representing 10 pulses per second. An interdigit delay of 830 ms separates the pulse
trains for each digit.

B•VARPTR (A$)
B POINTS TO

USRO (8)
POINTS
TO

LENGTH

LOCATION
OF A$

}

zao

ADDRESS FORMAT
LSB, MSB

~------'

'~

DIGIT•!

~

0

DIGIT•2

v

4910

DIGIT• I

5410

DIGIT• 6

0

TERMINATOR IS NOT ASCII

Figure 12: BASIC passes a pointer to TELDIL. The pointer references a list of ASCII
digits representing decimal values; the list is terminated by any non-ASCII value, e.g.,
binary 0.
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relay is driven by an LM3900 opera
tional amplifier (op amp), which in
turn is driven by the TRS-80's
CASSOUT line.
Whenever the CASSOUT output
level is greater than or less than 0 V,
enough current flows through the
220-n resistor to turn on the LM3900,
bringing the output on pin 5 to 0 V.
This closes the relay and breaks the
connection to the DAA. The diode
(Radio Shack's 1N4000-series diode,
catalog number 276-1102) across the
relay coil is necessary to prevent
high-voltage "spikes" from the induc
tive load of the relay coil from
damaging the LM3900 .
The software for TELDIL is also a
relocatable assembly-language pro
gram that interfaces to BASIC (see
listing 4). Although the version
shown here uses a delay loop for the
Model I, there is enough "leeway" in
the constants to use the same code for
the Model III as well. The
"make/break" rate for digits is
limited to 10 pulses per second for
most telephone systems. The circuit is
broken for about 38.5 milliseconds
(ms) for each pulse, and then made
for 61.5 ms, as shown in figure 11. ln
terdigit delay is about 830 ms. These
delays can be adjusted for faster dial
ing on an experimental basis.
BASIC passes a pointer to TELDIL
in the USR call. The pointer 
references a string of ASCII decimal
digits, such as "17145551212." Any
number of digits can be used. The last
byte of the string is a non-ASCII
digit, such as binary 0 (see figure 12).
TELDIL uses two loops. The outer
loop from lines 250 through 480 picks
up the ASCII digit from the string,
tests it for valid ASCII decimal codes
of 0 through 9, converts the digit into
a stream of 1 through 10 pulses on the
line, and increments the string
pointer. It also delays 830 ms for the
interdigit delay.
The inner loop at lines 330 through
430 pulses the line for each digit. The
line is broken by outputting binary 01
to port OFF hexadecimal and then
delaying 38.5 ms. The line is then
reconnected for 61.5 ms. The number
of pulses is held in the B register, and
the DJNZ repeats the loop for the
number of pulses required.

WFTH THE BRIDGE 3C™ COMPUTER.
Develop two programs for the time ofone.
Sounds too good to be true? With the new BRIDGE 3C Compiler
System you can easily do it! This new fully integrated BRIDGE
system is designed for the professional who needs a powerful
computer for software development. Our 3C System includes
Pascal, C, and ... a completely structured FORTRAN compiler
package. What's more, you utilize the full 256 K of memory with
MEMDISK™ and overlay linker.
Check the capabilities it offers, and plan to make your work more
pleasant and productive with the BRIDGE 3C.
UNIQUE SOFTWARE
• CPM 2.2 enhanced by Cache BIOS™ performing disk buffering,
andMEMDISK,"' virtual disk, speeding operations 4to10 times.
• Operating utilities and diagnostics (all source code included).
• Interrupt driven console with type-ahead buffering.
• BMATE ni screen oriented text editor/word processor.
• RBO T.w RATFOR preprocessor, FORTRAN compiler, true overlay
linker and symbolic debugger for fast structured application
programming.

• Enhanced FORTRAN library, including ...
STRUB string manipulations subroutines, system function
calls, EASYPAK™ math library including vector and matrix
operations, and an extensive scientific library.
TM

• Pasazl-Z '·" generating efficient ROM-able and reentrant Z-code.
Pascal package includes SWAT'" symbolic debugger and overlay
linker.
• C compiler generating assembly language source code.

INTEGRATED HARDWARE
InterSystems mainframe including . . .
• Powerful 1 Mbyte memory management system.
• 256 K of memory including parity check
(expandable to 1 Mbyte).
• Two serial ports plus four parallel.
•Dual 8 double sided, double density floppy disc drives with
DMA disk controller for fast data transfer.
• S-100 Bus follows IEEE 696 standards.
• Complete prioritized interrupt system.
• Choice of Zenith or Televideo terminal.
11

EXTENSIONS - OPTIONS
- System calendar, 3 interval timers, one additional serial
port, and a 9511 Floating point processor with complete
software interface.
ROM - EPROM development package including programmer
and dual port memory for emulating 2716's.
GRX - High resolution graphics package.
AD - Hardware and software drivers for 16 channels A-D
converters (30kHz throughput) and 4 channels D-A
converters.
MEM - Additional 256 K memory.
HD - Hard disk drive (30 Mbyte) with interface and all neces
sary software updates.
And what about support? BRIDGE offers monthly seminars
(BRIDGE User Group) plus 90 day hardware warranty and
software support, with optional 2-year extension.
If you need a truly professional computer, start thinking about
the BRIDGE 3C Compiler System. For complete information and
prices, call us at (617) 244-3203 or write today.

FPP

'iBRICIGE™
3C, MEMDISK, BMAJ'E, RBO. ;TRLIB and EASYPAK aT trademarks of
BRIDGE Computer Company, Uivision of Sea Data Coq.nJration
Cache BIOS, SWAr and Pascal-Z are trademarks of Ithaca lnterSyste ms, Inc.

ONE BRIDGE STREET NEWTON, MASS. 02158 U.S.A.
Circle 59 on Inquiry card.

DELAY is a simple time-delay
routine that delays 24.81 µ.s times the
ORG
9111111111H
HL count. To keep the code relocat
;********************************************************
able, DELAY is not entered via an or
I* TELEPH ON E DIALER. DIALS ANY NUMBER OF DIGITS FOR
*
I* ROTARY-TYPE PHONE THROUGH CASSETTE PORT.
*
dinary CALL, which would have a
I*
ENTRY: HL= > STRING OF ASCII DECIMAL DIGITS1 TERM- *
I*
INATED BY NON-ASCII
*
nonrelocatable address, but is called
I*
EXIT:
AFTER NUMBER HAS BEEN DIALED
*
;******************************************************** with a code for the three return
points.
,38 . S MS PULSE
1S4111
PULSE
E<i!U
246111
: 1111 PULSES PER SECOND
WAIT!
E<i!U
Listing 5 shows the machine
; 83111 MS INTERDIGIT
WAIT2
E<i!U
311174111
language code of TELDIL incor
111A7FH
; GET ARGUMENT IN HL
TELDIL CALL
; MOVE TO IX
PUSH
HL
porated within a BASIC program. In
; IX POINTS TO STRING
IX
POP
;GET NEXT DIGIT
this case, it is moved to 9000 hexa
A.<IX>
TEL111111S
LD
sue.
;CONVERT TO BINARY
3111H
decimal,
but it could be relocated to
; GO IF NOT 111
JR
NZ1 TEL1111111
A1 1111
;111-USE 1111 PULSES
LD
any convenient area in memory. The
C1 TEL1119111
TEL1111111 JR
; RTN IF LT 3111H
ASCII string is INPUT and a
CP
11
;TEST FOR GT 1111
NC1 TEL1119111
;RETURN IF GT 1111
JR
CHR$(0) is concatenated to the string
LD
B1A
;II OF PULSES IN B
TEL1112111 LD
;ON CODE
A11
for
the terminating character.
OUT
<111FFH> 1A
;TURN ON RELAY
;DELAY CONSTANT
LD
HL1 PULSE
VARPTR is used to find the string
:RETURN FLAG
LD
c1111
JR
DELAY
;DELAY
location. Make certain that V ARPTR
TEL1113111
LD
At2
;OFF CODE
OUT
<IZIFFH) 1A
;TURN OFF RELAY
is used immediately before the USR
LD
HL1WAITl
;BETWEEN PULSE DELAY
call because string variables move.
LD
c. 1
;RETURN FLAG
JR
;DELAY
DELAY
The
"C-65536" adjusts for addresses
TEL1114111 DJNZ
TEL1112111
;LOOP IF MORE PULSES
LD
HL1 WAIT2
;BETWEEN DIGITS DELAY
upper 32K bytes of RAM; for a
in
the
c,2
LD
;RETURN FLAG
;DELAY
JR
DELAY
32Kor
48K-byte system, this would
TEL111S111
INC
IX
;BUMP STRING POINTER
JR
TEL111111S
;LOOP FOR NEXT DIGIT
normally
be the area in which string
TEL1119111 RET
; RETURN TO BAS! C
variables would be located. String
; DELAYS 24.Bl*CNT IN MICROSECS + OVERHEAD
DELAY
DEC
HL
;DECREMENT DELAY COUNT
variables within a BASIC program
; TI ME WASTER
LD
A1R
LD
A 1R
;TIME WASTER
line, however, have addresses that
;TEST HL
LD
A1H
represent the location of the program
OR
L
JR
NZ1DELAY
ILOOP IF NOT DONE
line, and the argument in the USR call
TEST FOR RTN PNT 2
BIT
11 C
JR
NZ1TELl1ISl1I
GO IF RTN PNT 2
must be adjusted accordingly.

Listing 4: TELDIL is a ZBO subroutine to simulate a rotary telephone dialer.

11161114
11199C
7814
9111111111
91111113
91111114
91111116
91111119
9111111B
9111111D
9111111F
911111
911113
91111S
911116
911118
91111A
91111D
91111F
911121
911123
91112S
911128
91112A
91112C
91112E
911131
911133
91113S
911137
911139
91113A
911J3E'.
91113D
91113F
91114111
911141
911143
91114S
911147
911149
91114B
111111111111

CD7F111A
ES
DDEI
DD7E111111
D63111
21111112
3EIZIA
3828
FE1118
311124
47
3E1111
D3FF
2111141116
111E111111
1819
3E1112
D3FF
219C1119
111E1111
18111E
1111EB
211478
111E1112
18111S
DD23
!BCD
C9
2B
EDSF
EDSF
7C
BS
2111F7
CB49
2111EE
CE'.41
2111E1
18D4

1111111111111
11111111111
11111112111
11111113111
11111114111
1111111S111
11111116111
11111117111
11111118111
11111119111
1111112111111
11111121111
11111122111
11111123111
11111124111
1111112S111
11111126111
11111127111
11111128111
11111129111
1111113111111
11111131111
11111132111
11111133111
11111134111
1111113S111
11111136111
11111137111
11111138111
11111139111
1111114111111
11111141111
11111142111
11111143111
11111144111
1111114S111
11111146111
11111147111
11111148111
11111149111
111111S111111
111111S!IZI
111111S2111
111111S3111
111111S4111
111111SS111
111111S6111
111111S7111
111111S8111
111111S9111
1111116111111
11111161111
11111162111

BIT
JR
JR
END

1111 c
NZ1 TEL1114111
TEL1113111

TEST FOR RTN PNT 1
GO IF RTN PNT 1
RTN PNT 111

Listing 5: A BASIC program to demonstrate telephone dialing via the TRS-80 cassette
port. The DATA statements contain the machine-language codes of the TELDIL
subroutine.
41/J REM SAMPLE TELDIL DRIVER

6111 A=IZl:B=llJ:C=llJ:AS=""
Ell1> DATA 20S, 1r1, 1(~, 229• 2211 2'.~S. 221 • 12 61 01 21'1
1111111 DArA 49, 321 2, 62, l!/11 561 4Q!. 2S41 11, 48
120 Df\TA 36t 71t 62, 1, 2 1 1, 25:1, 33, '•' 6, tit
141Zl DATA rzi, 24, 2s, 62, 2, 211, 2ss, 33, 1~j6, 9
161/J DATA 141 11 241 141 161 2321 331 201 1201 l't
18111 DATA 21 241 S1 2211 351 24, 211151 211l11 43, 2:7
2111111 DATA 95, 237, 9S, 124, 181, 321 247, 21/J~ 7~ 32
22111 DATA 23~ 211131 6S, 32, 225, 24,212
2't0 CLEAR SllJllJ
26111 DEFUSR,l=&H9111111vl
280 FOR I =36864-65536 TO :1694(1-65536
3111111 READ A:POKE J,A
321/J NEXT I
34111 INPUT A$ : A$=A$ + CHR$(1Z)l
360 B=VARPTR(A$l
381/J C=PEEK<B+ll+IPEEK1 ~+ 2))•2S6
41/JllJ A=USRlil(C-65536)
'+21il GOTO 341il
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Constructing the TELDIL Circuit
TELDIL uses the project board
discussed earlier (see TONOUT). The
components are connected as shown
in figure 13. Power-supply voltage
should be more than 6 V; the relay
shown will not work well with a 5-V
supply. The cassette plug is connected
as shown in figure 8.

A Serial Driver
Our third project using the cassette
output is an RS-232C output port that
can be used to drive a serial printer,
modem, or other serial device. Stan
dard rates of 300, 600, 1200, and 2400
bps can be selected with 10 bits per
character.
RS-232C signals appear as shown
in figure 14. A voltage level below
- 3 V represents a 1 bit; a voltage
level above + 3 V represents a 0 bit.
Although the number of bits in a
transmission varies, a common con
vention used with the TRS-80 is
shown in figure 14.
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Figure 13: The TELDIL circuit is mounted on a project board. The relay leads can be
trimmed, "built-up" with solder, and pushed into the project-board holes.
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Figure 14: Logic is inverted in standard RS-232C signals. A 1 is represented by a
negative voltage; a 0 by a positive voltage. Voltage levels from -3 to +3 V will not be
recognized as legitimate values.
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\VESTICO-The Software Express Service that really delivers:

II/II/SOFTWARE
11/UIFOR
III/I/PROFESSIONALS
The day is fast approaching when
computers will be as commonplace
as the office water cooler. The
Westico software specialists offer a
variety of programs to meet the
needs of the professional looking for
efficient solutions to a variety of
tasks. In addition to quality soft
ware, you can count on the Westico
experts for help and advice.
Here's just a sample of the more
than 150 quality programs currently
in stock:
MicroGANTT - Sophisticated
project planning system which
uses Critical Path Method analysis.
Interactively defines tasks which
comprise a project and displays a
Gantt chart of the resulting plan.
Budget costs and work hours are
also calculated and displayed
automatically. An entire project
can be included in a more global
project as a single task. All data ·
is easy to modify and can be dis
played or printed. Available for
IBM Personal Computer and CP/M
compatible computers. $395/$25.
PTA - Professional time accounting
for billing based on time. Maintains
client master files, work in progress
files, employee history files and
detailed job files. Produces detailed
accounting reports for manage
ment. $595/$40.
MILESTONE'" - Critical Path Method
project management. Displays and
prints project plan in a summary
cost/time table, by task or as Gantt
charts. Project assumptions are
easily revised to make "What if?"
analyses. $295/$30.
STATPAK - Statistics software
library in Microsoft BASIC. Performs
probability calculations, one
independent variable statistics,
discrete distribution functions,
continuous distribution functions,
regression analysis, means testing,
survey data/contingency tables,
non-parametric statistics and
analysis of variance. Includes
plotting and file management
modules. $500/$40.

LEGAL BILLING AND TIMEKEEPING

- For law offices with up to 25
attorneys and a total of 35 time
keepers (including paralegals,
secretaries, etc .). All time and
expenses are distributed to client
accounts or other designated over
head accounts. Produces monthly
client review sheets and ready-to
mail itemized bills. $895/$40.
SUPERCALC'" - Makes it possible to
manipulate numeric data quickly
and easily. Spreadsheet simulator
lets you examine and alter numbers
and texj within a grid that can
cover up to 63 columns and 254
rows of data. Produces hardcopy
reports. $295/-.
MINIMODEL™ - Financial planning
tool. Does big financial planning
jobs at micro prices for cash flow
projections, financial forecasting,
venture analysis, project planning
and risk analysis. Models limited
only by disk space. Report content
and format totally under user
control. $495/$50.

MICRO· TAX - Provides the tax prac
titioner or serious investor with an
in-house computerized tax planning
and preparation facility. Level 1 for
individuals $250, level 2 includes
state tax interface $1000, level 3
includes partnership forms $750.

Interactive
modeling and planning program.
Features include matrices up to
1000 elements and IF, THEN, ELSE,
GREATER and LESSER conditionals.
Commands for MINIMUM MAXIMUM
AVERAGE and SUM $195/$25.

TARGET'" Planner -

Enables
TARGET Planner to read and write
from and to other data bases.
$139/$15.
TARGET Task - Integrates the
procedures of Performance Evalua
tion and Review Technique (PERT)
and Critical Path Method (CPM).
Manipulates a project schedule to
reach a desired completion date,
or predetermined expense budget.
$329/$25.
TARGET Interchange -

The Westico 24-Hour Computer Hotline (2031 853-0816
(300 baudt for detailed information and quick
access orderinq.
• Westico has more than 150 programs
for professionals and businesses that use
a wide variety of microcomputers includ
ing: TRS-80 Model II. Apple. Vector
Graphic, Cromemco, North Star, Micro
polis, Ohio Scientific. Altos. Dynabyte.
IBM. lntertec. Xerox. Zenith. Northern
Telecom. AVL Eagle and more.We're work
ing hard to be your software company.

4 WAYS TO ORDER
• Writ" Westico. Inc .. 25 Ven Zant Street.
Norwalk. CT 06855.
• Call (203) 853-6880.
• Telex 643-788.
• Dia l-up our 24-hour computer (300 baud)
(203) 853-0816
'
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COD. MasterCard and VISA accepted.
Prices do not include shipping and are subject
to change. In CT add 71h% sales tax. All sales
final.
Manual price ma y be credited toward
purchase of software.
Dealer inquiries invifed.
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The Software Express Service
25 Van Zant Street •Norwalk, Connecticut 06855
(203) 853 -6880 •Telex 643-788
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stop bit puts the line at the 1 level
after transmission, in preparation for
the next character.
The spacing for the 10 bits depends
upon the transmission rate. Rates of
300, 600, 1200, and 2400 bps (bits per
second) represent "bit times" of

Each byte to be transmitted occurs
at asynchronous, or irregular, times.
The line is normally at a 1 level. A
start bit leads the output and signals
the receiving device that data are
coming in. Eight data bits follow,
with the least significant bit first. A
+6V TO +12V

+6V TO + 12V
15K

(START BIT= 0

CASSOUT

J) DATA BITS
3

~SGND

J1XXXXXX)(Xl_ ~
STOP BIT= 1__/

-6V TO -12V

Figure 15: The SEROUT project uses an operational amplifier to generate a positive and
negative voltage representing RS-232C data signals. Any convenient positive and
negative voltage may be used.

Listing 6: SEROUT is a ZBO subroutine to perform RS-232C output through the Model
//Ill cassette port.
QIQl!Q)QI

9Qlllllll

00110

lllQl12QI
11111113111
lllQll 4111
QlllllSlll
11111116111
11111117111
00180

9Qlllllll
9111Ql3
9QIQl4
9Qllll6
9QIQl7
91111119
9QIQIB
9QllllD
9 ~ 111F

9liillll
911112
9Ql14
911116
9Ql18
91111A
9Ql1C
9Ql1D
91111F
9Ql21
9Ql22
9Ql24
9Ql26
9Ql28
9Ql2A
91112C
91112E
9Ql2F
9Ql31
911133

CD7FlllA
54
26QIQI
ES
FDEl
3EQl2
D3FF
FDES
El
lllElllQI
182QI
Ql61118
3Elll2
CB3A
3QIQl1
3D
D3FF
FDES
El
QIEllll
lBlllE
llllEE
3EQl1
D3FF
FDES
El
lllE1112
181111
C9

QIQl19111
Qllll2111QI
Qllll21QI
lllQl22QI
QIQl23QI
Qllll24QI
lllQl25111
11111126QI
11111127111
Qllll28QI
Qllll29QI
QIQl3Qllll
lllQl31QI
11111132111
lllQl33111
lllQl34QI
Qllll35111
11111136111
Qllll37QI
Qllll38QI
lllQl39111
lllQl4111111
11111141111
QIQl42111
11111143111
QIQl44111
Qllll45111
11111146QI
11111147QI
QIQl48QI
Qllll49QI
lllQISllllll
11111151111
QllllS2111
11111153111
QllllS4111
QIQISSQI
QllllS6QI
QllllS7111
11111158111
QllllS'i>lll

ORG

9QIQllllH

;********************************************************

;* SERIAL OUT
ENTRY:
;*
;*
;*
;*
EXIT:
;*

THROUGH CASSETTE PORT.
H=BVTE TO BE TRANSMITTED
L=BAUD RATE: 3111111=2111116lllQl=lllllll112111111=511
24111111=23 IMOD II/ 2311111151
581 26 I MOD 11 I I
AFTER OUTPUT

*

*

*
*
*
*

;********************************************************
SEROUT

;GET PARAMETERS
CALL
lllA7FH
;MOVE DATA TO D
LD
D1H
;HL NOW HAS DELAY CNT
LD
H1lll
;TRANSFER CNT TO IY
PUSH
HL
POP
IV
; START BIT
LD
At2
;OUTPUT
OUT
llllFFHl1 A
PUSH
;DELAY CNT TO HL
IY
POP
HL
;FLAG FOR RTN
LD
c.111
DELAY
;DELAY ONE BIT TIME
JR
SERlll4QI LD
;SETUP DATA BIT LOOP
B.s
A,2
;QI e.IT TO A
SERlllSlll LD
;SHIFT OUT DATA BIT
D
SRL
;GO IF DATA BIT=lll
NC1SERlllSS
JR
;DATA BIT=!
DEC
A
(lllFFHI 1A
;OUTPUT
SERlllSS OUT
PUSH
;DELAY CNT TO HL
IY
POP
HL
LD
;FLAG FOR RTN
c. 1
JR
; DEL.AV
DELAY
;LOOP IF MORE BITS
SERlll6111 DJNZ
SERlllSlll
LD
;STOP BIT
A11
OUT
llllFFHJ.A
;OUTPUT
PUSH
;DELAY CNT TO HL
IY
POP
HL
LD
;FLAG FOR RTN
c.2
JR
DELAY
;DELAY
SERlll7QI RET
;RETURN TO BASIC
; DELAYS 14.6*CNT IN MICROSECS IMOD I I +OVERHEAD
DELAY
DEC
HL
;DECREMENT DELA Y COUNT
LD
A1H
;TEST HL
OR
L
JR
N21DELAY
;LOOP IF NOT DONE
BIT
l 1C
TEST FOR RTN PNT 2
JR
N21SERQl7QI
GO IF RTN PNT 2
BIT
lll1C
TEST FOR RTN PNT 1
JR
N21SERlll6lll
GO IF RTN PNT 1
JR
SERlll4QI
RTN PNT QI
END

911134
911135
9Ql36
911137
911139
91113e.
9Ql3D
91113F
9Ql41
lllQIQllll

2B
7C
BS
2QIFB
CB49
2111F6
CB41
2111ES
18D1
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3.333, 1.666, 0.833, and 0.416 ms,
respectively.
The chief problem now is to con
vert the low voltage levels of
CASSOUT into the two RS-232C
voltages. This is done with an LM741
comparator, as shown in figure 15.
The supply voltages used with the
comparator are + 6 to + 12 v and -6
to -12 V. Batteries will work fine,
and the voltages are not critical.
The voltage-divider input to the
plus ("+") input of the LM741 is
biased at about (220/15000) X V +,
where V + is the positive supply
voltage. This puts the plus input at
about 1/10 V for a +6-V supply, or
about 1/20 V for a + 12-V. The out
put of the 741 will be -6 to -12 (1
level) whenever CASSOUT is greater
than the plus input le,.;.el, and +6 to
+ 12 V (0 level) whenever CASSOUT
is less than the plus input level.
BASIC initializes the port control
ling CASSOUT to binary 00 (0.44 V),
and so the TD (transmit data) line at
reset is normally -6 to -12 V. By
toggling the CASSOUT line at the ap
propriate rate, you can generate the
RS-232C signals.
SEROUT (see listing 6) is a
relocatable assembly-language pro
gram called from BASIC by a USR
call. Two parameters are passed: the
byte to be transmitted and the
transmission rate to be used. The byte
can be any value from 0 through 255.
If seven data bits are to be transmit
ted (as in data-communications ap
plications), make the eighth bit 0.
SEROUT first picks up the trans
mission-rate code and puts it into the
HL register pair. The code is a delay
count for the DELAY subroutine. The
byte to be transmitted is moved to the
D register.
Line 260 turns on CASSOUT to
generate a start bit. A delay of one bit
time is then done. The loop from lines
320 through 410 outputs the eight
data bits, from least significant to
most significant. A 1 bit is generated
by sending a 01 to port OFF hexa
decimal, and a 0 bit is generated by
sending a 10. A duration of one bit
time is used for each bit.
A stop bit is generated in line 430
after the eight data bits. This leaves
the TD line at the 1 level in prepara

tion for the next start bit.
The DELAY subroutine is called by
relative jumps with a return flag to
keep the code relocatable.
Listing 7 shows a sample BASIC
driver that contains the machine code
for SEROUT as DATA statements.

The code is relocated to start at 9000
hexadecimal. For demonstration, an
ASCII 0 is continually output at a
user-specified rate.
The actual BASIC code to be used
depends a great deal upon the ap
plication. If you are using SEROUT

Listing 7: A sample BASIC driver for the SEROUT subroutine. The DATA statements
contain machine-language codes for the subroutine. This program outputs a continuous
stream of ASCII zeros.
J L1

FiCl'I ~:t,MPLE ~;[R(•Ul liR!\JEP
l l0 DATA .'~1· 1 . L~7, 1.v:i. !3 1 •• J8.
1 :.:-ei Dr.:..·r A :::, .-: · .t J , ::'.~;~_., :,::~.>3, .-::·:~ · ....-,
I m IMfA "'' B·
l'.HZI l>t".\TA ::~ . :. ,

2·

""' lir·;.

. • ...
J'•· l:h

:~·.:::·1,

:z:.:~1,

2:2':"
:Z'-t'
'. 'I 1

••d· l. b I.
:·--,:~ • .::.:~·9.
: :·:.;_.: :; , j•1, l• :_:,.. ,,. 14, lL••
1, 211. • ,,:''i'i , '..::'.'jJ ~ ))<'/, 2.>:':5 , Jtf, ~~.

l 'J ld Ot-"\ 1,-\ 6...: .

;,2.

~~·

'.>H ·

J b(:) Dt,TA 1, . · 1 .. ,:13, J ::::·•1, .101, 3::· , ::·::.1,
L70 Df\TA 2l1b, ·:~~L'.l3, 6'), J :.::, 2::.:9, ~~:i1-1 :~-~12)9
1H0 f"' l) fl I ~3686'• f(I J6930
l9~

REAi) A; P(:1hF:

:.;:·0~1••

·12.•

1.:."2.
~\ .. ·

..<~E~
:.2'~
3:~

I· - ·6~536,A

200 NEXT l
210 DEFU3R0=&H9~~~
220 INPUT "RATE>";RT
230 CH::;;i+fi
2'>0 B=,l l'.:<Ril \ Cll.:·2'.'>6·> RT>
25 fi) t~OTO .2'+0
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MicroGANTT is a
sophisticated project
planning system which
uses Critical Path Method
(CPM) techniques and PERT to
determine task dependencies
and project completion dates.
The user creates tasks. assigns
costs and defines task depend
encies . The interactive system
immediately redisplays the proj
ect plan as data is entered .
Projects are displayed as Gantt
charts. labor time summaries and
financial summaries.
MicroGANTT features: • Time
scale of days, weeks. months,
quarters or years can be varied at
any time to present more or less
detail. • Accommodates unlim
ited number of tasks in a project
plan. • Detailed sub-projects can
be included as tasks in a project
model. • Assumptions are easily
modified to make "What if?"
analyses.• Single key-stroke com
mands page through tasks and
calendar of events on display
screen. • Single key-strokes switch
the display from Gantt chart to
labor time summary to financial
summary. • Partial allocation of
manpower to tasks . • Partial
completion of prerequisite tasks.
• All charts. reports and plans can
be printed.
Available for IBM Personal
Computer and CP/M compatible
computers. Software and manual
$395. Manual alone $25.
4 ways to order:
•Write Westico. Inc .. 25 Van Zant Street.
Norwalk. CT 06855
• Call (203) 853-6880
• Telex 643-788
• Dial-up our 24-hour computer
(300 baud) (203) 853-0816

copyright © 1982 Westico. Inc.

Figure 16: The SEROUT circuit is mounted on a project board. Two sets of power

supply connections are required.
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NEC
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TIE THESE PINS
TOGETHER
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SE ROUT
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Figure 17: I connected an NEC Spinwriter to the SER OUT circuit with two wires and
some "jumper" interconnections on the Spinwriter side. Other RS-232C devices will re
quire similar connections.

as a printer driver, you'll have to
make certain that the printer can ac
cept characters at the rate you'll be
transmitting. This is usually not a
problem except on carriage
return/line feeds where the print
mechanism is busy for relatively long
times as the carriage returns. If a
character is output during this busy
condition, it may be disregarded and
lost.
The bit-delay times shown are

values obtained by trial and error
with the real-time clock active. You
may have to adjust these on an ex
perimental basis, depending upon
your system. Output a line of
characters continuously at different
bit rates. Find the high and low values
at which you start to lose characters
and choose a midpoint value for your
standard bit rate. For high bit rates,
turn off the interrupts using DI and EI
as described in TONOUT.

Constructing the Electronics
Figure 16 shows the project-board
layout for SEROUT. Two sets of
power-supply leads connect to the
positive and negative . supplies. The
TD line and ground connect to the
serial device.
The serial device may require other
signals to be tied high to simulate a
"ready" condition. Again, this
depends upon the device and can't be
detailed here. A typical connection to
an NEC Spinwriter is shown in figure
17.
The projects presented here show
what can be done with the cassette
output port on a lowly 16K-byte
TRS-80 Model I without an expan
sion interface. I'll cover transmission
in the opposite direction-CASSIN
in another article. Perhaps by then
the breeder reactor program will be
working for CASSOUT. Hmmm ...
I keep getting these "Coolant
Temperature Critical" indica
tions.... •

Expand Your IBM Pe1Sonal Computer
O

Memory Expansion Board.

Datamac's Expansion Board offers 4 TIMES the amount of memory
offered by the IBM PC. Configurations can be set at 64K, 128K, 192K
and 256K bytes. Board can be upgraded at 64K capacities.

D

Winchester Disk System.

Priced 30% lower than competitive systems, Datamac's Winchester
Disk System is housed within the IBM chassis and is easy to install
directly into the floppy disk slot.
The Datamac Memory Expansion Board for the IBM Personal
Computer is available through participating Computer/and Dealers.
Perioheral Products Division. 680 A/manor Ave .. Sunnvva/e. CA 94086. ( 408 J 735-0323
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Circle 137 on Inquiry card.

IT TAKES A HOT COMPUTER
TO RUN NON-STOP IN A DEEP-FREEZE
Smoke Signal's Chieftain"' computer series:
The kind of tough reliability you need today
on your business team.
Chieftains are preferred by discerning buyers when extra performance has
to be delivered unaer less-than-ideal operating conditions. The track record
this computer has achieved in hundreds of demanding installations world
wide is proof that a Chieftain can meet any challenge your business
environment has to offer.

Select from a family of field-proven systems.
Chieftains range from floppies to this 5%-inch
Winchester hard disk system with 20-megabyte
tape streamer option.
It's available with the new 05-9 Level I and IL multi -user. UNIX comparable
operating system for mainframe-like performance.

6809-based Chieftai ns deliver si.\' months of
continuous operation at Arctic Circle
Two Chieftains accompanied an Adak research expedition
during the frigid winter of 1981. The computers fu/fllled
a ultal support role for an earthquake prediction study.
/11 sub-zero temperatures, rain, snow. Ice and wind-driuen
weeds and dust. the extraordinary Chieflains - supported
by Smoke Slgnars factory -b,15ed sta/T - proued they were
up to the challenge.

I

All Chieftains are so cost-effective and advanced, they obsolete most other systems
available today at any price.
Whether you select an upward-compatible 51/•- or 8-inch floppy disk system. or 511• - or 8-inch hard disk configurations of 4- to 60-megabyte
capacity, you'll receive Chieftain's widely acclaimed quality - plus value that makes your dollar go a lot further. Smoke Signal's huge software
array begins at comprehensive business programs. and expands into esoteric applications for rare and specialized tasks,
Here's a sampling of the latest additions to the Chieftain hard disk computer systems that are destined to change the way you think about data
processing:

0

D

THr: CHIUTAIN 95W4
4-megabyte 5 1A-inc h Winchester
with a ;,eQ.k Hoppy disk drive

D

TH[ CHl[fTAIN 98Wl5

THr: cmr:rrAIN 9SXW4
4-megabyte. 5 11i-inch Winche ster
with a 7SO-k octo-density nappy
disk drive

IS-megabyte. S'A-inch Winchester
with a I -megabyte B-inch fioppy
disk drive

D

TH[ (Hl[fTAIN 9WIST20
IS-megabyte. S1A-inch Winchester
with a 20-megabyte tape streamer

WRITE OR CALL TODAY FOR DETAILS ON THE TOTAL CHIEflAIN SERIES .. . AND ON DEALERSHIP OPPORTUNITIES STILL AVAILABLE • _.

SW.oke Sl9nal Broadcastin9 • JlJJ6 Via Colinas, Westlake Village. CA 91J62 • (213) BB9-9Jlf0

,-------------------------
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Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _~

I!
I

Company _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

I

City_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __

Chieftain Computers

1

State _ _ _ _ _ _ _ _ _ _ _

For dealers only, circle 375
All other inquiries, circle 455

1

Telephone (
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Address _ _ _ _ _ _ _ _ _ __ _ _ __ _ _ __

Zip _ _ __ __ _ _

Because we put what
you want into it, you get
what you want out of it.
We unwrapped our package for you, bit by bit.
It's all here. And you're looking at it.
From the 8088 microprocessor and the Macro
Assembler that give you speed and capacity to the
RS232C interface that gives you the world .
All told, no other personal computer offers as
many advanced capabilities. Read all about them in
the Technical Reference Manual available at your
IBM Personal Computer dealer.
Software? IBM Personal Computer DOS. The
UCSD p-System. Plus a documented set of our
device driver routines. For high level languages,
exactly what you want. Enhanced BASIC in ROM.
Pascal. FORTRAN. But our software story
is still being written .
Maybe by you.
If you're interested ,
start by writing to:
IBM Personal Computer
Software, Dept.765 ,
IBM Corporation,
Armonk, New York
10504. = - --:...

--- _

,__
~

=®

- -- - ------ -·-
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The IBM Personal Computer
Circle 200 on inquiry card.

The Input/Output Primer
Part 3: The Parallel and
HPIB (IEEE-488) Interfaces
An introduction to two common interfaces
between computers and other devices.
Steve Leibson
Auto-Trol Technology Corporation
12500 North Washington St.
POB 33815
Denver, CO 80233

This article -is the third in Steve
Leibson's six-part series, The Input/
Output Primer. The series describes
problems involved in communications
between computers and the outside
world and explains how some of these
problems have been solved. The three
remaining articles will discuss BCD
and serial interfaces; character codes;
and interrupts, buffers, grounds, and
signal degradation. "An I 10
Glossary," which defines many terms
used in these articles, appeared with
the series' first installment (February
1982 BYTE, page 122).

Last month, in addition to describ
ing interrupts and OMA (direct
memory access), I presented general
information about interfaces. In this
article, I'll examine two specific types
of hardware interfaces: the parallel
and the HPIB or GPIB (IEEE-488) in
terfaces (see Robert Katz's review of
the Hewlett-Packard Interface Loop,
page 76).
First, however, let's briefly review
why these interfaces are necessary.
186
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As information-processing machines,
computers require paths for raw data
to enter and for processed informa
tion to exit. A common computer
design technique is to create one
universal path leading both into and
out of the processor. That path is the

Data Inversion occurs
In software, not In the
Interface.
l/O (input/output) bus.
This concept simplifies computer
design but introduces a complication:
whatever the design of the l/O bus,
the computer will be incompatible
with many l/O devices. Some older
devices use different signal levels;
other devices have different data for
mats. Most devices will be slow
enough to degrade the computer's
performance seriously if it must wait
on every data transaction.
The complication is solved through
the use of interfaces, which act as
transformers of voltage levels, data
formats, and transaction speeds. In

terfaces enable the computer to com
municate with a vast array of
peripheral devices.

The Parallel Interface
Simple peripherals often have in
terface requirements much like those
of the computer's 110 bus. Data is
transferred over a set of data lines
(usually 8); a signal line indicates
when the next chunk of information
is ready. ·On a second signal line, the
peripheral indicates its readiness to
accept another piece of data.
This type of interface is a parallel
interface, so named because the data
lines are parallel, and multiple bits of
data are simultaneously transferred in
parallel. The HP 98032A is a parallel
interface designed for Hewlett
Packard's 9800-series computers. The
110 bus described in earlier in
stallments of this primer was taken
from the 9800 computer. I'll use the
98032A 16-bit interface as an example
of parallel interfacing.
Keep in mind that the l/O bus has
16 bidirectional data lines. Data is
handled in 16-bit chunks and flows

THE FORMULA™ allows the computer professional to
focus on the most important part of business: the needs
of the client. Customized systems for any business appli
cation can be created in a fraction of the time required by
conventional methods.
• Interactive data entry, file updating, and
maintenance routines are automatically

~
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• Menus and job streams are defined through
a preprogrammed parameter-driven pro
cedure.
• Fast response time is insured because
each routine can be interpreted directly by
the computer and data management is
controlled by an efficient ISAM algorithm.

THE FORMULA™ is a complete system language which
brings the process of developing applications closer to
the user's description of his needs. That's THE FORMULA™
for success.
Disk and manual, $595. Manual only, $60.
THE FORMULA™ will run on any 8080 or Z80 computer
with CP/M,* 48K RAM, 300K total disk storage, and a CRT.

DMA • WE SPEAK YOUR LANGUAGE.
THE FORMULA™ For Success can help you build
systems. Now, the General Accounting System,
created with THE FORMULA!M is available at no
extra charge.
The General Accounting System includes:
• General Ledger: Journals, Trial Balance,
Income Statement, Balance Sheet, etc.
• Accounts Payable : A/P Journals, Checks,
Aged Payables, Vendor Report, etc.
• Accounts Receivable: AIR Journals, Aged
Receivables, Customer Statements,
Customer Activity Report, etc.

In addition, two new optional packages have been developed for use with THE FORMULA™:
Professional Time Management

$80

Manager's Billing Report, Employee
Production Report, Client Invoices, etc.

Label Option Pak

$80

Name Inversion, Multiple Up Labels,
Customized Label Size and Format, etc.

Circle 150 on inquiry card.
DYNAMIC MICROPROCESSOR ASSOCIATES• 545 Fifth Avenue , New York, New York 10017 • (212) 687·7115
We ship prepaid and COD orders. Shipping & handling charg es extra: $5 UPS areas; $7 non-UPS areas, Mexico. Canada; $ 10 + elsewhere. MasterCharge and VISA accepted.
New York Stal e res ident s add appro priale sa les l ax. "C P/ M is a tradema rk o f Dig ita l Research.
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Figure 6: Block diagram of the Hewlett-Packard 98032 parallel interface. The parallel
interface consists of registers and buffers. One register is for output, the other for input.
The 32 unidirectional lines can be used as one set of bidirectional lines. If a peripheral
has a bidirectional interface, these two sets of lines can be connected to form a bidirec
tional peripheral bus. Control circuitry in the interface accepts information from the
computer and then sends the information to the peripheral. The same control circuitry
can also, at the request of the computer, request information from the peripheral, then
signal the computer when the information has been acquired.

over these lines either into or out of
the computer, but not in both direc
tions at the same time.
The 98032A interface splits the 1/0
bus into two sets of data lines: 16 out
put lines and 16 input lines (see figure
6). This configuration is more com
patible with unidirectional periph
erals. Excess lines are left uncon
nected. Out of 32 data lines, only 8
might be used by a unidirectional,
8-bit peripheral.
As mentioned above, interfaces
sometimes serve to transform the sig
nal voltage levels used on an 1/0 bus
to those required by a peripheral.
Our sample 110 bus uses TTL (tran
sistor-transistor logic) levels, mean
ing that a low logic level is repre
sented by a voltage between 0 and
+0.7 volts (V). A high logic level is
represented by a voltage between
+2.0 and +s.s V. The input lines of
the 98032A parallel interface connect
to TTL circuitry in the interface, so
TTL levels are required from the
188
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peripheral. The data output lines of
the 98032A are driven by transistor
circuits that can withstand + 30 V for
a high level. The low level is still be
tween 0 and +0.7 V for TTL com
patibility.
Remember that when discussing
logic signal lines, only two signal
levels are allowed. One level cor
responds to a logic 1 and the other to
a logic 0. If the higher voltage cor
responds to a logic 1 and the lower
level to a logic 0, the signals are said
to be positive-true. If the lower
voltage level corresponds to a logic 1
and the higher voltage to logic 0, the
signal is called negative-true.
To sum up:
1. 1/0 bus lines are the conductors
used to transfer data between the
computer and the interface.
2. Interface input and output lines are
the conductors used to transfer
data between the interface and the
peripheral.
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Confused about operating system options for
your IBM Personal Computer? HAVE IT BOTH

WAYS WITH LIFEBOAT'S CP/EMULATOR™.
CP/EMULATOR solves the problem by permit
ting you to use all the software written for IBM's
PC for both DOS and CP/M-86.
This high performance, low cost DOS utility al·
lows you to fully integrate and mix programs.
You can use a DOS editor to write a program,
compile it under a CP/M-86 compiler and ex
ecute the finished application under DOS.
CP/EMULATOR extends the scope and capacity
of all of your software. With CP/EMU LA TOR,
CP/M-86 programs run quicker with faster file
access than w ith CP/M-86 itself.

Additionally, your program will enjoy all the
other DOS advantages, such as large file size,
dated directory displays, and more. The DOS
peripherals are already installed and DOS com
mands are fully available. The package even
contains a utility program to transfer programs
and data files from a CP/M-86 diskette to a stan
dard DOS d iskette.
NO NEED TO LEARN A NEW SET OF UTILITIES
AND COMMANDS;
NO NEED TO END UP WITH TWO INCOMPATI
BLE SETS OF DISKETTES;
NO NEED TO SPEND HUNDREDS OF DOLLARS
ON CP/M-86, WHEN CP/EMULATOR COSTS $75.

NO NEED TO WONDER WHICH OPTION IS
BEST FOR YOUR IBM PERSONAL COMPUTER.

PMATE! Editor-in-Chief

Perform miracles of manipulation on your keyboard w ith Lifeboat's PMATE.

This new generation text editor is the most sophisticated text editor available today and is brist ling with features previously
unavailable on microcomputers, making it ideal for virtually any program or data file edit ing.
PMATE 's command set includes full screen single keystroke editing, horizontal scrolling, automatic disk buffering, macro
command language, text formatting, expression evaluation, conditional branching, 1/0 w ith prompting, and other program
ming language constructs. PMATE makes use of 11 buffers for storage, and includes commands permitting work on more
than one text at a time . Unique to PMATE is the facility for user customization. Keystroke funct ions can be redefined, and se
quences can be programmed to directly execute macros. Video commands can be changed, and macro functions can be
written, to emulate any other editor with which you may be familiar. PMATE provides full side-scrolling, and can be used
with virtually ANY video terminal on the market IF you use an editor, you need PMATE.
PMATE is the only text editor you 'll ever need.
PMATE-86 is available for IBM's Personal Computer DOS, SB-86™ and MS-DOS™. Also available is PMATE for SB-80 and other
CP/M-80-compatible operating systems.
Lifeboat Worldwide offers you the world 's largest library of softw are from its offices in the U.S.A., U.K., Switzerland, France,
West Germany and Japan.
For more information, send to:

Lifeboat Associates
1651 Third Avenue
New York, New York 10028
Tel : (212) 860-0300
TWX: 710-581-2524 (LBSOFT NYK)
Telex: 640693 (LBSOFT NYK)

58-80 and SB- 86 are trademarks of Lifeboat Associates
PMATE and PMA TE- 86 are tradema rks of Phoenix Software Assa. Ltd.
MS-DOS is a tr adema rk o f Microsoft, Inc.
CP/EMULATOR is a trademark of lifeboat Associates.
CP/M·BO and CP/M-86 are registered trademarks of Digital Research, Inc.
This ad was designed by DocuSet ' 111
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LIFEBOAT HAS THE ANSWER

Input Registers

(la)

Register Code

Function

R4
R5

Data Input
Interface Status
High Byte Data Input
(Not Used)

R6

R7

(lb)

Output Registers

Register Code

Function

R4
R5

Data Output
Interface Control
High Byte Data Output
Data Transfer Trigger

R6

R?

Table 1: Interf ace de f initions for the 98032A parallel interface. Table la defines the
input registers, and table lb defines the output registers.
.

peripheral address line on that bus.
Each interface is divided into registers
that are individually addressable by
means of a register code. The register

Register Architecture
I stated earlier that each interface
would have a unique address on the
1/0 bus and would be selected by the
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model divides the interface into eight
different registers. Four of these are
output registers that take data from
the computer (the computer outputs
to them). The other four are input
registers, supplying data to the com
puter (the computer gets input from
them).
Let's now assign a function to each
of these interface registers. The
98032A interface uses the definitions
shown in tables la and lb.
R4 registers are the primary means
of data transfer between the com
puter and the interface, and in turn,
the peripheral. The R4 output data
register is directly connected to the
output signal lines of the 98032A. The
R4 data input register is connected to
the interface input lines. The R6 input
and R6 output registers allow the
98032A to be used as two 8-bit inter
faces instead of · one 16-bit interface.
The R6 registers read or control the
upper eight data lines when. the inter
face is in the byte mode, that is, when
the interface is handling data in 8-bit
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9 Btuk & w~...
HP-8Z 160A HP-IL lnterfac. Mod•I• (muluportl
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~~~ .~."!::J~
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a95.00 599.00
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·
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75.00
68.115
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460
995.DD 199.00 MXBOw gn h ru lOD.Oil 449.95 HP.82111A htondr<lm• morymadole(m.il. Sp.lnal
75.00
61.95
460G l"PhiH 1094.0D 199.00 MX BOFT
145.00 599.00 HP-82112A Timi modu le fav1il. rin I
15.00
68.95
open
days a week!
560
.
1295.00 999.00 Mx.100
9~5.00 749.00
.7
A Hit ...... d HP-IL AccHwriH
~ ....11 v,., to"
7:00 am to 7:00 pm Mon thru Sat 5606 g,.phia ll94.00 1099.DO Opuoial gral!rax <hip
ll.00 color Gr1phic Plonn
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19.95
Order D!sks: (213) 739-1130
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w/ lntorlne
HP·l21&7A .Smrtt rHP·ILcablt
1Z.OO
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I motor HP·IL <1blo
15.00
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TOLL-FREE
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1995.00 1195.0D
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20.00
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59 95
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·
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Welk·ln ~ithtlv hi9hu.
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.
COMPUTERS
Retail Your Cost
1--G-o-od-s""s-u-b1-.e-ct_t_o_av_a-il_a_b,-.,i-ty-;- --1
. Programmable!Sl39
Mocl•1
Re11°1 Vo_ur Co>1 Apple II 4BK+
$1530.00 $1139.00
95
OSC will meet or beat almost
Your Cost :
BOO 16K
1080.00 689.95 Disk w/controller
645.00
549.00
any advertised price as long as
R•t•il. ~ oo
800 48K
1280.00 789.95 Di•k w/a
525.00
459.00
the competition has the goods
810 Di~k
600.00 469.95 Pucal.languagesyUem 495.00 389.00
on hand; not responsible for
Atari ViJiCilc
200.00 l69 95 G.raph1cstablet
795.00
669.00
•
typographical errors; prices &
-;,
OOO OO
S1lentype
395.00
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specifications subject to change
.,
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MATIEL
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You r Cos1 : 319.95 Profile 5Mb
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400 ltn~. r.ord opt. $49.95
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Circle 303 on inquiry card.

Circle 99 on inquiry card .
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Invest in Your Children's Future
Send Them to L[]r:IF1lJTER L~r:I~
Computer Camp
makes learning fun!
Your children will spend
three hours per day zoom
ing through basic BASIC,
sailing through PASCAL, or
tinkering with ROBOTICS
in our electronics lab.

FACTS
• Who attends:
Girls and Boys, 7-16 years.

• Program:
Learn to program In BASIC,
PASCAL and other languages.
Complete Electronics Lab, Artificial
Intelligence, ROBOTICS, Graphics,
and a complete recreational
program.

Following formal instruction, your
youngsters will have the opportun ity to
spend up to three hours of "free-time"
on the computers. For the advanced
computer camper we offer assembly
language, Advanced Electronics and Arti
ficial Intelligence.

• Locations:

Santa Barbara, CA: Lake Tahoe, CA:
Cape Cod, MA: London, England.

There is a complete recreational pro
gram that compliments the academic
schedule ... swimmi·ng, tennis, sailing,
fishing, hiking, field sports, group activities,
day and overnight pack trips, and more.
At Computer Camp, we have been
teaching children how to program micro
computers for several years now and we
would like to use this experience to help
your children grow mentally and physically.

• Price:
$795 per child, per session.

• Dates:

Two-week sessions beginning June
13 and ending August 20. 1991.

Give your children a fun-packed sum
mer they'll always remember. Invest in
their future by making a reservation at
COMPUTER CAMP, now.

DEALERS

SOFTWARE

ADULTS

Computer Camp application and
information "packets" are available at your
local computer dealer. (Dealer inquiries
are invited.)

Computer Camp, Inc. has a wide variety of
educational software available for sale. We
will also market your software. Call today
for more details.

Now there is a computer training program
designed especially for adults. Learn while
having fun! Call Computer Camp for
complete details.

We're the original Computer Camp as featured on The Today Show on NBC, In the Wall Street Journal and the Los Angeles Times.

~-- Co7.~~~:"p r.1
~

1982

§~:::~."~~~-

L[] ra PUTER L~ ra P, ir.ic.

~ :;

805•969-7871

800•235-6965

1235 Coast Village Road, Suite G, Santa Barbara, California 93108

California
Computer Camp

R5 Output Register (Interface Control)

R5 Input Register (Interface Status)

Bit #:
Bit Name:

7

6

INT

DMA

5
1

4
0

3

2

1

0

IID

IOD

STll

STIO

Table 2a: RS input register. This register contains interface
and peripheral status information.

units instead of 16-bit units.
When the computer places data in
the R4 output register, the pattern of
that data appears on the output signal
lines. However, when the computer
reads the R4 input register, the data
reflects only the contents of the R4 in
put register; it may not reflect the cur
rent state of the interface input lines.
(To clarify this difference, I'll look
closely at how the interface com
municates with a peripheral. First,
however, I'll finish discussing the re
maining registers.)
Control and Status Registers
The computer uses the RS input

7
6
5
4
3 2
1
0
Bit #:
Bit Name: INT DMA RESET AHS X X CTLI CTLO

Table 2b: RS output register. This register is used to con
trol the interface and peripheral devices.

and RS output registers to control the
interface and to read the interface and
peripheral status. The RS input
register contains several pieces of im
portant status information. Only the
lower 8 bits of this register are used.
The meanings of these 8 bits are listed
in table 2a.
The INT and OMA bits are used
for interrupts and direct memory ac
cess, both of which were discussed
last month. Bits S and 4 are interface
identification bits. The 10 pattern (bit
S set to 1, bit 4 set to O) identifies the
98032A interface as a type 2 interface
(10 is 2 in binary). Software in the
computer uses the interface ID bits

(bits 3 and 2) to decide how to com
municate with the interface. The
proper software driver must be
selected to operate the interface.
Other types of interfaces have dif
ferent ID patterns and call for dif
ferent drivers.
Computer software can also use the
IID and IOD bits. IID stands for in
vert input data; IOD stands for invert
output data . These bits allow the
computer to interface with peripher
als using either positive-true or
negative-true signals. The IID and
IOD bits are set with jumper wires in
the 98032A interface.
It's important to note that data in-

COllSTRUCllD

• Sockelsforalt(nlelirilifCfl'Clllts
mplnconnecto lillowsaccus o:
system forfututeexpanslon.

PROCESSM

• ZBOA with 4MHZ system clock
with no wa1t1tates.
MEMORY
• 64K ol 200ns dynamic RAM Is
SlalllJatd 4116 IC's
• Parity protection Is slandard

ROM
• 256 bytes boolslrap ROM
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Circle 89 on inquiry card.

Circle 37 on inquiry card.
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INTERFACE
ACKNOWLEDGES
REQUEST

1/0 BUS

HIGH

FLG LINE

LOW

i
I

\.

\

\

\

PCTL

CONTROL CLEAR

\
I

CONTROL SET

PFLG

\

CAUSES

- -----

''

\

BUSY

,,/

)
I

READY

f

COMPUTER
REQUESTS
TRANSLATION

f

PERIPHERAL
ACKNOWLEDGES
REQUEST

f

REQUEST
FULFILLED

Figure 7: Representation of the handshake between the HP 98032 parallel interface and a
peripheral device. When the computer requests a transaction, the interface uses the FLG
line on the 110 bus to signal the computer that it's busy. Then, the PCTL (peripheral
control) line is set to request an operation by the peripheral. Later, the peripheral
acknowledges the request by setting the PFLG (peripheral flag) line to busy. When the
peripheral completes the transaction, it sets the PFLG line to ready, causing the intelface
to lower the 110 bus flag line and thereby tell the computer that the transaction is com
plete. This sequence governs both input and output. Direction lines between the com
puter, the interface, and the peripheral determine the direction of the transaction.

version occurs in software, not in the
interface. The computer may choose
to ignore these status bits for certain
classes of 1/0 operations. Other in
terfaces may implement data inver
sion in hardware so that, if selected,
the inversion will always occur.
The two remaining bits in the inter
face status register, STU and STIO,
are status inputs brought out on two
signal lines. The peripheral can call
on these for any user-defined func
tion. Unlike the R4 input register, the
STU and STIO bits reflect the current
state of the STI signal lines.
Interface control is through the RS
output register. Table 2b lists the bit
pattern for this register. The INT and
OMA bits are used in the interrupt
and direct memory access modes
mentioned earlier. The RESET bit is
used to place the interface in the in
itial power-up state. It can also be
used to reset the attached peripheral
to a known state if the peripheral has
a reset input. 1/0 processes often
stall, for example, when the printer
runs out of paper or a disk drive door
is left open. A reset capability allows
the computer to change its mind and
stop what it has started.
The AHS bit enables auto-hand
194
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shake. When this bit is set, the data
transfer trigger (R7 output) isn't
needed. This characteristic is conve
nient for high-speed transactions and
is habitually used with OMA Bits 3
and 2 are unused in the RS output
register.
CTLl and CTLO are general-pur
pose control bits. These register bits
are connected to two signal output
lines and can be used to control the
attached peripheral device. A signal
over these output lines can be given
to latch a printer door shut while
pri.nting is taking place.

Peripheral Handshaking
Note that the R7 output register is
called the data-transfer trigger. When
used in conjunction with the R4 input
and output registers, the data-transfer
trigger forms a handshake mechanism
that synchronizes the fast computer
and the slower peripheral.
Placing data on the output lines or
reading the levels on the input lines
connecting the interface to a
peripheral device isn't sufficient for
smooth data flow. A set of signals in
dicating "new data available" and
"ready to accept data" is needed.
These signal lines are called hand

shake lines. The interface and the
peripheral each control a handshake
line. The meaning of the signal for
each line depends on the direction of
data flow. If the computer is sending
through the interface to the peripher
al, the line controlled by the com
puter means "new data available."
The line controlled by the peripheral
would then signify "ready for new
data." If the data flow is reversed, the
signal meanings are also reversed.
Let's call the line controlled by the
interface the peripheral control
(PCTL) and the line controlled by the
peripheral the peripheral flag (PFLG).
With the addition of these two lines,
the foundation is laid for discussing
the handshake mechanism.

Data Output
Output is simpler than input. As
has been mentioned, the computer
can set the state of the interface out
put lines by placing information in
the R4 output register. The hand
shake is started when the computer
performs a write to the interface's R7
output register.
The interface recognizes the data
transfer trigger and responds by
changing the state of PCTL from
"clear" to "set, " which indicates to the
peripheral that "new data is ready"
on the interface's output lines. The
peripheral is expected to acquire the
data now. The peripheral responds to
"new data ready" by changing PFLG
from the "ready" to "busy" state. This
means the peripheral is busy accept
ing the data.
From the time the computer per
forms the R7 output register write un
til the time the peripheral returns to a
"ready" state after processing the
data, the interface is busy carrying
out the transfer. It's extremely impor
tant that the computer not change the
R4 output register during this time.
Otherwise, there's no way to tell
what data the peripheral will get. For
this reason, the interface and the
computer also have a handshake
mechanism. While the interface is
busy sending the information to the
peripheral, the interface indicates this
situation to the computer on the in
terface flag line. Figure 7 illustrates
the peripheral-interface handshake.

Toughest Boards in Town ... IEEE696/S-100. Systems too!
256 Kb Dynamic Memory

DIA Converter

Avai lable now from Dual Systems : DMEMt
256 memory boards. Put the most density
of memory ever available on your IEEEt
S-100 bus. Get industrial-grade qua lity with
this ruggedly built board: it's been burned
in fo r 168 hours.
0 FULL 256 Kb on a sing le board.
0 Two independently addressable 128 Kb
blocks.
0 Runs in 8 MHz system.
0 Runs at 4 MHz bus speed
(no wait states).
0 Runs in 8 or 16-bit systems with 8 or
16-bit wide data paths.
0 Extended 24-bit addressing.
0 Parity error or detection-generates
either interrupt or bus error signals on
error.
0 DMEM t 256KP (Parity) . .. $1345

AOM-12 IEEE696tS-100 industrial levei
digital-to-analog (DtA) converter.
0 12-bit ± 112 L.S. B. accuracy over fu ll
0-70°C temperature range.
0 Outputs 0-10, ± 5, or ± 10 volts.
0 Short circuit protection, all outputs.
0 Switch-programmable for multiple
boards.
0 AOM-12: $575 .

Static Non-Volatile Memory
The Dual Systems CMEM memory boards
combine high speed CMOS memori es
w ith new 3-10 year lith ium batte ri es to
give you the non
volatility of an EPROM
board while retaining
the instant writability
of a high-speed read/
write RAM.
0 Runs at 6 MHz (no
wait states).
0 8 or 16-bit with 8 or
16-bit wide data
paths.
D Extended 24-bit
addressing and
bank select.
0 CMEM t 32K . . . $895
O CMEM t 16K . . . $795
0 CMEM t 8K .. . $695

Non-Stop
Clock

AID Converter

VIC 4-20

IEEE696 tS-100 AIM-12 industrial standard
module designed for industrial analog-to
digital use.
0 Runs in all S-100 systems.
0 32-channel, 16-differential.
0 12-bit reso lution t accuracy.
0 25-microsecond conversions.
0 Instrumentation amplifier.
0 BASIC program provided.
0 AIM-12 w/1-1000 gain transducer
amplifier .. . $785.
0 AIM-12B .. . $695.

Standard output for industrial control 4-20
mA D I A converter. Used in conjunction
with the D I A board.
0 VIC4-20, $445.

DUAL 77 Data
Acquisition and
Control System-

•• UNIX®

~--

~

-~~91'!:
-

A new and powerful computer has been born ..•
the System 83. The versatile UNIX* operating system
pilots the System 83's raw power through a myriad of
software such as "C", FORTRAN, PASCAL, BASIC, COBOL,
and even Networking. Step into a bold new frontier with more
power than you ever dreamed possible.
0 UNIX V7 configured by UNISOFT.. 0 Full IEEE 696/S-100 Com

patability 0 MC68000 8MHz Processor 0 32-Bit Data Operations
with 32-Bit Internal Registers 0 16-Bit Data
Transfer Operations 0 Memory
Management Allows
Concurrent Use of
Mapped and Non
mapped Address space
Main Memory Directly
Addressable 0 7 Vectored Interrupt Levels
0 256 Kb of RAM with Parity Per Board Slot

Keeps time with
power off. Our in
dustrial clock utilizes
a new lithium battery
for 3-8 years use.
Easiest clock to pro
gram you' ll ever see.
Runs in all S-100
systems.
0 Year, date, hrs.,
mins., and secs.
0 Uses new LSI
CMOS chip

• UN IX is a tr ademark of Bell Labor atories and is support ed on the

DU AL Syste m 83 by UNI SOfT
.. UNI SO FT is a trade mark o f UNISO FT Cor poration o f Ber keley, CA.

A Z-80 based system
built to industrial
standards, designed
for severe environ
ments. BAS IC language
makes programming
easy. Access to hun
dreds of sensors.
Expa ndabi lity to meet
your increased needs.
Non-volatile memory.
Power interruption
recovery with auto
matic restart. DUAL 77
includes AOM-12,
AIM -12, CLK-24, 64Kb
(2 -CMEM t 32K),
2-Sl t O por ts (S I0-2)
and twin 8" 1 Mb
drives w ith CPtM;
BAS IC and choice of
video or printer ter 
mina l: $12,495. DUAL
77C basic controller
only without drives,
software and terminal :
$6 ,310.

*

CP1Mi s a re gistered
trademark o f
Di gita l Re searc h Corp

_D_U_A_ol_EM
_S-Y
a_n_dS-DeE--Mrici-C
T-aler-p-S- n g-iQ_
' _a va-Rilpa-b-Q
le_. -R-"'J_l_O..__N
_ _ M : W l - - - - - ' - -s- a_les -re-pre-se-n-ta-tive
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ea'·_ _
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system reliability/system integrity

720 Channing Way • Berkeley • CA 94710 • (415) 549-3854 13890 • Telex: 172029 SPX
Circle 154 on inquiry card.

Data Input

You can save on computers and software using our commercial
buying service. We buy wholesale for you. Our fee is one fourth of
what we save you off list. We offer you:
• Access to over 500 Manufacturers
• 1500 Satisfied Clients
• Exporting Services
• Leasing
Examples of prices paid by our clients (including fee) are:

Computen
Adds Multivision
AddsMult ivision I
Alpha Micro 1030
Alpha Micro 1051
Altos8000·02

$ 3,0 75.00
3,07 4.00
12.047.00
17,63 4.00
2,629.00

6.141.00

AltosB000-10

3,585.00
7,586.00
1,208.00
4,700.00
4,4 14 .00
2,946.00
3,462.00
30%0FF
CALL
CALL
750.00
490.00
750.00
NorthStm Advantage
2850.00
North Star Hoz II 64K DD 2,995.00
North Star Hozll 64K OD 3, 140.00
7,350.00
Onyx500l MU-6
CALL
Osborne
Seattle System 2
3,251 00
Tele\~deo TS-802
2,600.00
5,000.00
TelevideoTS-802H
Televideo TS 806
5, 10000
Toshiba T-200w/Printer 4,099.00
Toshiba T-250w/PriQter 5,099.00
6 ,799.00
Toshiba EW- 1000/4
Toshiba EW- 1000/2 w/Ptr 5,999.00

Altos 8000-15
Altos 8600 -I 0
Apple2 + 48K
Archives Model I
CCS Series 300-1 A
Cromemco System I
CromemcoSystem 2
Dynabyte
IBM Personal
Micromabon
NEC800 1A
NEC80 12A
NEC803 1A

Vector 2600
Vector 3005
Vector 5005
Wicat
Xerox 820 5 11<
Xerox8208"

4,22 1.00
6,458.00
7,30800
CALL
2,30000
2,900.00

Printen
Anacom l 50CPS
C. Jtoh F-10
C. Jt oh 40CPSSerial
C. Itoh 45CPS Par
C. JtohCome tll
Diablo630
IDS560
IDS Prism I 32Column
Malibu 200
NEC35 10
NEC77 10 R/O
NEC 77 20KSR
NEC8023
O livetb23 1
Oume9/3 5
O ume9/ 45
Selleml
Tally

I, 112.00
1,40000
1,500.00
1,675.00
800.00
1,965.00
1,099.00
1,395.00
2,320.00
1,830.00
2,250.00
2,700.00
603.00
2,1 04.00
1,795.00
2,09 5.00
2,725.00
CALL

Othen
AndersonJacobsen
6 41. 25
Houston lnstrumen tDMP-2 1,147.00
Houston Instrument DMP-4 1,460.00
Houston Instrument DMP-7 2,077.00

For latest wholesale prices and to order Call Toll Free 800- 227 -2288.
In California call 41 5 -376-9020 . Assembly, integration and testing
also available from our service department.

Ask about our Leasing Program. We are
buying agents lor oveneas computer dealen.
EXPORT SERVICES available. lnternaUonal
Telex 470851.
Mastercard, VISA a t 3% handling fee. Prices subject to change without notice.
Minimum fee $ 100. 15% cancellation fee.

1HE PURCHASING AGENT
1635 School St., Suite 10 1, Moraga, CA 94556
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Ctrcle 341 on Inquiry card.

Data input from a peripheral is
more complex. Three steps are in
volved. First, the computer reads the
R4 input register to let the interface
know that a data-input operation is
pending. (The computer throws away
the data obtained.) The interface
recognizes this and indicates the
situation to the peripheral with a
data-direction line (this line tells the
peripheral which direction the data is
to go).
Next, the computer writes to R7
output, giving the data-transfer trig
ger. This causes the interface to go
busy and to place the PCTL signal
line in the "set" state, signifying to the
peripheral that data is requested .
The peripheral then goes busy until it
has acquired the data. It signals its
busy state on the PFLG line.
After the peripheral performs the
operations necessary to get the re
quested data, it places the data on the
interface input lines and returns PFLG
to the ready state. When the periph
eral returns to the ready state, the
transition of the PFLG signal from
"busy" to "ready" causes the data on
the input lines to be placed or
"latched" into the R4 input register.
This causes the interface to signal the
computer that the interface is now
ready with the requested data. The
computer then performs another read
from the R4 input register to get the
data.
Note that the R4 input register con
tains the information present on the
input lines at the busy-to-ready tran- ·
sition of the PFLG line. Any changes
on the input lines after that transition
will not be reflected in the R4 input
register. Notice also that the
peripheral-interface handshake for in
put is the same as that for output.
Some peripherals, by the way, are
so simple that they can't perform a
handshake. An example of this would
occur if the 98032A were used to
drive signal lights directly. Lights
have no handshake lines. They
always follow their data (power) in
puts. In these instances, you can con
nect the PFLG and PCTL lines to each
other so that the 98032A handshakes
with itself. This results in 16 "latched"
output lines and 16 input lines that

The Guesswork
Is Gone!
Thanks to Strictly Soft Ware.
C onsider the care you in vested in
buying your computer. W e've done the
same for your software .
How many times have you won
d ered: Is the package right? The price?
The service?
We've cleared a course for you to the

. $19.95 SPECIALS
•Track Attack
•Red Alert
•Apple Panic
• Midnite Magic
· Arcade Games
ABM
Apple-aids
Apple Panic
Autobahn
Beer Run
Bug Attack
Compucube
Computer Air Combat
Computer Baseball
County Fair
Cross fire
Cyber Strike
Dark Forest
Dogfight
Epoch
Fire bi rd
Flight Stimulator
Gamma Goblins
Genetic Drift
Gobbler
Golden Mountain
Gorgon
Hadron
Hi Res Soccer
Intl Gran Prix
Missle Defense
Mouskattack
Olympic Decathalon
Orbitran
Outpost
Pool 1.5
Pegasus II
Phan toms Five
Pulsar II

b est software - quality a nd price.
Strictly Soft Ware brings you the
best in entertainment , education, per
formance , and price.
Take a look at the offerings below.
And ca ll now (toll-free) for our free
catalog .

.

•Space Eggs
•Sneakers
•Beer Run
• Dark Forest
Raster Blaster
Reversal
Robot Wa r
Ruski Duck
Snack Attack
Sneakers
Sup er Inva ders
Star Thief
Space Eggs
Space War
Space Quarks
Thief
Three Mi le Island
Thresh hold
Track Attack
Trick Shot
Warp Attack

$19.95 SPECIALS -

•Ulysses
•Jawbreaker
•Crossfire
•Sabotage

•ABM
• Castle Wolfenstein
•Robot War
• Three Mile Island

Southern Command
Space Ad venture
Swordt hrust
Talawa's Last Redobtd
Stone of Sisyphus
Tarturian
Temple of Apshai
The Terrorist
Time Zone
Ulysses/Golden Fleece
Ultima
Wizard/Princess
Wi zardry
Zork

Business

Adventures
Adventures 1-12
Alkemstone
Akalabeth
Ad venture to Atlant is
Castle Wallenstein
Crush, Crumble, Chomp
Cyborg
Galactic Empire
Lords of Karma
Creat ure Venture
Mystery House
Napoleon's Campaigns
Oldorf 's Revenge
00 Topos
The Priso ner
Race for Midnight

·

Acco unting
BPI
Continental
Peachtree
Broderbund
The Apple Speller
ASCII Express
Creative Financing
Data Capture
Data Factory
DB Master
DB Master Utility
Desk Top Plan II
Easywriter
Eduware
Financial Partner
Graphtrix
Letter Perfect
Magic Spell

Magic Window
The Mail Room
The Merger
Menu Generator
Micro Courier
PFS
PF S Report
Real Estate Analyzer
Spellstar
Superscribe II
Super Text II
TASC Co mpiler
Tax Manager
Tax Preparer
Versaform
Visiblend
Visicalc 3.3
Viside x
Visifactory
Visifile
·
Visiterm
Vi sitrend/Visiplot
Wordstar
Z-80 Cards

Home/Personnel
Decision Master
The Corres pond ent
Diet Plan ning
Financial Management System 11
Home Money Minder
Mastertype

Above titles are partial selection. Call for prices and catalog.
We take Master Card or VISA
(include card # and expiration
date). Ohio residents add
5.5% lax. Include $2.00 for
postage.
Send for free catalog. Prices
subject to change.

Circle 388 on inq uiry car d.

Strictly Soft Ware
Post Office Box 338
Granville, O hio 43023
order by phone 800-848-5253
in Ohio 614-587-2938
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may be read on demand.
Most peripherals using the parallel
interface use only 8 bits. This allows
256 combinations (2 8 ) on the data
lines. If these combinations are
treated as codes representing charac
ters, then 8 bits can represent
numerals, upper and lower case let
ters, punctuation marks, and other
printable characters. Most periph
erals communicate this way, but
there are exceptions. A floppy-disk
drive may require the full 16-bit inter
face. Some plotters use 12 bits.
Analog-to-digital converters come in

10-, 12- or 16-bit sizes. A single 16-bit
interface can serve all these kinds of
peripherals.

The IEEE-488 Standard Interface
Computer designers strive to incor
porate the latest parts and the fastest
logic in new and different configura
tions. In addition, designers of com
puter peripherals are always creating
new classes of devices. The result has
been a multitude of interfaces, each
optimized for a single kind of com
puter or peripheral. Few of these in-

***FEATURING 8 and 16 BIT S-100 SYSTEMS***
~

WE OFFER A WIDE RANGE OF CRTs, PRINTERS, GRAPHICS EQUIPMENT, SOFT
WARE FOR ALL SYSTEMS. EACH SYSTEM IS COMPLETELY TESTED,
INTEGRATED AND READY FOR PLUG-IN OPERATION WHEN YOU RECEIVE IT.
WE TAILOR & CONFIGURE SYSTEMS TO MEET YOUR BUDGET AND NEEDS. WE
WELCOME YOUR REQUEST FOR TECHNICAL INFO BY PHONE OR LETTER.

CROMEMCO: Sale! 25% off systems/software; 15% off boards/components.
SYSTEM I: Low priced small system with 5MB hard disk .............. .. .... $5,246.
SYSTEM I W/O hard disk .. .$2,996. Cromix multi-user systems starting at $4,713.
High resolution color graphics hard disk system Model Z2HGS . ... . . .. , . ... $10,875 .

NEW SYSTEMS FROM IMS 2 yr warantee on boards! Integrated system with
blliTt-in monitor, detached keyboard, 5 'lo• drives. Systems w/8" drives, optional 10,20
or 40 MB Winchesters, built-in tape back up, multi-user capability (TURBODOS or
MP/M) . Z-80, S-100 bus. Over 150 configurations to match your specific needs. On site
service contracts for NY tri-state area.

.

i

SEATTLE 8086 SYSTEMS Featuring 86-00S, tl1e IBM PC Operating System.
System I: 8MHZ CPU set w/l serial, 1parallel110 (additional 110 option) 64KB 16 bit
Static RAM , Tarbell DD controller, TEI 22 slot mainframe w/constant voltage trans
former ............ $2,695. System II: with 128K Static RAM .... . .... ... $3,550.
Interfaced to dual Shugarts 801 ...... . .$1,275. or dual QUME DT-8 ........ $1,680.

CALIFORNIA COMPUTER SYSTEMS 2210A Higl1 quality, low price. Z80
. .. ... ... .. .....$1,650 .
CPU, 1 serial port, disk controller w/CP/M 2.2 64K RAM
Add our Max Box w/dual Shugarts or Qumes and IMS 110 w/2 serial, 1 parallel.

LOMAS DATA 8088 SYSTEMS

same CPU & Operating System as IBM PC.
Complete LOMAS card set in TEI 12 slot mainframe, 86-DOS, dual Shugarts,
Televideo 912, assembled and tested ... ...... .... ...... . .. . .. .. . . ........ $4,424 .

GODBOUT: Complete product line now available. Discount prices.

o. Owens Assoc. Dual drive
cabinet w/regulated power supply, fan , complete internal cabling. Will hold Shugarts,
Qumes, Tandons and/or 8" Winchester, horizontally mounted. Excellent design and
engineering. 17 1/ z X 5 1/z X 22. Attractive buff color.
. .$1,680.
W /2 Shugart 801 ....... $1,275. W /2 QUME DT-8 dblesided drives .

MAX BOX DISK DRIVE SUBSYSTEM mfg by Jolin

TECMAR 8086 and 280 Video Digitization systems .................. . . 5% off list.
IBM PC boards and accessories produced by TECMAR also discounted.

GRAPHIC SYSTEM: Advertising•Architects•Designers•Package includes powerful
interactive graphics software + MicroAngelo Graphics Subsystem + M9900 16 bit,
S-100 w/dual 8" floppies, + H!PAD Digitizer+ Plotter ................... $10,200.

PER SCI: Model 299B ... . . $2,760. Model 277 . .... $1,495. Slim line cabinet . . . . . $325.
TURBODOS: Spectarn/ar CPIM Compatible Multi-user Operating System. 280
Code, interrupt driven. Up to 6X faster than CP/M; up to 35% increased disk capacity.
Now available for IMS, TRS-80 Model II, CCS & Tarbell controller.

•

Prices subject to cliange witl10ut notice
Write or call for free catalogue

JOHN D. OWENS Associates, Inc.
12 Schubert Street, Staten Island, New York 10305
212 448-6283 212 448-2913 212 448-6298
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terfaces are compatible with any of
the others.
This situation is similar to that of
the American railroads during the
early 1800s. Because dozens of track
gauges existed, cars of one railroad
couldn't travel on the tracks of
another. Reminiscent of the speed
with which railroads standardized
track gauges, the computer industry
quickly agreed on an interfacing stan
dard, published in 1975 by the In
stitute of Electrical and Electronics
Engineers (IEEE). It was the first com
prehensive, nearly universal interfac
ing standard for computers and in
strumentation. The first version, IEEE
Standard Digital Interface for Pro
grammable Instrumentation (IEEE
STD-488-1975) was slightly revised in
1978 and is now IEEE-STD-488-1978.
This standard defines a general
purpose interface, one designed for
instrumentation systems requiring
limited-distance communications.
The intent of IEEE-STD-488-1978
(hereafter, "IEEE-488") is to pin down
as many variables of an interface as
possible while still maintaining good
flexibility and wide applicability. The
interface is also defined without
reference to the hardware circuitry re
quired to implement the interface.
This allows new products to take ad
vantage of new technologies, result
ing in faster and less expensive con
struction of instruments, peripherals,
and systems.
·The HP 98032A parallel interface
has two separate groups of data lines:
16 for input and 16 for output. This
allows interfacin~ to a wide variety of
peripherals with varied interfac~s.
Devices with 8, 10, 12, or 16 data
lines can be accommodated. A
popular version of the 98032A has a
cable with no connector attached.
The system builder must select a con
nector and assign the pin numbering
since there are no standards as to how
to connect this type of interface.
By contrast, the IEEE-488 standard
precisely specifies signal levels (both
voltage and current) and signal tim
ings. Building a system can be as
simple as removing components from
their boxes and plugging them in.
Interconnection hardware is defined
so that two interconnected instru

ments can communicate. Their
understanding each other, however,
is not guaranteed by the standard.
Using the IEEE-488 standard is like
using the international telephone
system. You can call anywhere on
earth because a compatible com
munications network, the telephone
system, exists. Sounds you make can
reach the other end of the connection,
and you can hear the sounds made by
the person at that other end. The
hardware for communications is all in
place, but there's no guarantee that
you'll understand what the other per
son is saying or vice versa . Hardware
compatability does not guarantee
language compatibility.
Hewlett-Packard has an implemen
tation of the IEEE-488 standard which
it calls the HPIB or Hewlett-Packard
Instrumentation Bus. HPIB is a com
bination of the hardware interface
specified by the IEEE-488 standard
and a communications technique that
makes it possible for instruments to
communicate with each other. The
standardization also allows the
system designer to communicate
what's going on in the system.
The IEEE-488 standard is so general
that almost any peripheral or instru
ment can be purchased in an HPIB
version. Voltmeters, power supplies,
signal generators, printers, plotters,
and disk drives are only a few of the
devices available. All may be con
nected on the same bus .
Unlike the parallel interface, which
connects a single device with the com
puter, the HPIB interface makes it
possible to connect as many as 15
devices (incl~ding the computer).
HPIB is indeed a bus, similar in con
cept to the I/O bus of the computer.

Controllers, Talkers, Listeners
Only two entities reside on the I/O
bus: the computer and the interface.
The computer is always in control of
the I/O bus, and the interfaces are
slaves, doing the computer's bidding.
Three types of devices exist on the
HPIB: controllers, talkers, and
listeners. These types are actually at
tributes and may exist alone or in
combination within any given
peripheral. For example, the HPIB in

terface allows a computer to be a
talker, listener, and controller. A
voltmeter may only be a talker
limited to supplying the system with
information, while a printer may
only be a listener limited to accepting
data from the system. Further, any of
the HPIB attributes may or may not
be active at a given time.
Figure 8 illustrates how an HPIB
system might be structured. The lines
on the right of the figure represent the
HPIB's 16 signal lines. The 16 signal

lines are divided into 3 groups, the
first of which is composed of 8 data
lines. Forming the data bus, these
bidirectional signal lines carry infor
mation and messages between devices
on the bus. The second group, the
data byte transfer control group, is
composed of 3 lines: DAV (data
valid), NRFD (not ready for data),
and NDAC (not data accepted). As
the names imply, this group is used to
sequence the flow of information
over the data lines. The 5 remaining

..

* *GREETINGS TO OUR FRIENDS IN WEST GERMANY * *
~

PLOTTERS Standard & Intelligent models
w/surface areas of 81/2" Xll" to ll" X
17" . Front panel electronic controls.
DMP-2 .. .. $ 935. DMP-3 .... $1,195.
DMP-4 ....$1,295. DMP-5 ... $1,455.
DMP-6 . .$1,685. DMP-7 ...$1,865.

r.t-----------------1
HAYES MICRO MODEM 100 · · · · .$359.
Smartmodem .. $251. Cronograph .. $224.

EPSONMX80 .. .. ....... ........ . $475.
MX80 FIT ...... .... . .... . ...• .... $630.
MX 100 . ... . .. . . . .. . ... .. ... . .... $725.
RS232 INTERFACE.
. . ......$ 70.
GRAFTRAX .. $ 95.
2KBUFFER .$140_
3M SCOTCH® Diskettes In storage box
5 box minimum, price per box.
740, 8' ss/sd .. .......... . ...... $29.00
741, 8" ss/dd . . . . . . . . ........ $35.50
743,8' ds/dd ............ . .... . $45.50
744-0, 51/• • soft sectored or 744-10, hard
sectored, single sided .... .. ...... $28.50
Head deaning kit ..... .... . ... . .$28.00

IDS PRISM COLOR PRINTER ... $1,795.
Enhanced 560 w/software selectable
colors; high speed printing at 200cps.
CORVUS: New Lower Prices!
6.7MB ...$3,005. 11.3MB ...$4,655.
20.5MB.. .. . . . . . .
. . . .$5,595.
For S-100 and most other systems.

------------------1
TEI MAINFRAMES, S-100
MCS112 . .. $ 620. MCS 122 ... $ 745.
RM 12 .....$ 655. RM 22 ..... $ 790.
OEM & Qty. discounts offered
TARBELL Z80 CPU .......... ... $395.
New l/O card 4S + 2P . .........$347.
Double Density Controller ...... . $435.
CENTRAL DATA MULTIBUS:
Z8000 ....... .......... . .. .. ... $940.
PMMI S-100 Modem . .
. . . .. $385.
Compatible w/telex & Twx. 51 to 600
baud. On board pulse dialer.
HAZELTINE 1500
.... $ 885.
1510. . ...$ 980. 1520 ...... $1,210.
ESPRIT . . ...... . . ............$ 695.
1 yr. on-site service contract! . ... $ 49.
TELETYPE
Model 4320 AAK ......... ... .$1,140.
Model 43ASR, 8 level, 1' tape ... $2,595.
dBASE II demo package .. ......... $75.

WE EXPORT

MICROANGELO Price Lowered
SUBSYSTEM W /LIGHT PEN .....$2,300.
Includes S-100 graphic card, 15" moni
tor, detached keyboard, light pen.
Without light pen . . . . . . . . . . .. $1,930.
Graphics card alone
. ...... $ 975.
Screenware Pak II . .
. ......$ 350.
TEKEM : Tektronix emulator .... $ 350.
Color systems from 4 to 256 colors. Basic
color system (4 colors) ..... . .. .$2,330.

EMULATOR Z80/8086. Will permit an
8086 using 86-DOS or CP/M-86® to run
CPIM® programs w/ no modification
............. . ........ ........ $150.
FORMULA: ALL-IN-ONE information
manager+ data base+ wlp+ accounting
software .. ................ ..... $595.

!---------------·
KONAN SMC-100 hard disk controller.
S-100, 2400MB control..
. ... $1,469.
Complete KONAN line available
COMMUNICATIONS SOFTWARE
Enables communications from a micro to
a terminal or to another micro, mini or
maxi computer. Source code . .....$500.
MICROSO FT COBOL-80 ... ... $560.
.... $270.
BASIC-80 (interpretor)
BASIC COMPILER:
.$305.
FORTRAN-80.
. .. ...... .. . .$380.
X-MACR0-86: . ... .... . ........ $275.
muLISP/ muSJMP: . .. . .. . . . . . ... Sl90.
MICROPRO WORDSTAR: . .. .. $320.
MAIL MERGE: .. ...... . ... .. ...$110.
QUICKSCREEN. . ..... .
. .$149.
Use CRT as scratch pad, produce quality
screens, create reports & forms.
Complete software... . .....

. . .$595.

Overseas Callers:
TWX 710 588 2844
Phone 212 448-6298 or Cable: OWENSASSOC

JOHN D. OWENS Associates, Inc.
SEE OUR AD ON FACING PAGE
April 1982 © BYTE Publications Inc
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Circle 457 on inquiry card.

GENERAL
INTERFACE
MANAGEMENT

DATA BYTE
TRANSFER
CONTROL

DATA
BUS

..----- - - ..............
DEVICE A
ABLE TO TALK,
LISTEN, AND
CONTROL

(e.g.,
COMPUTER)

'h

DEVICE B
ABLE TO TALK
AND LISTEN

(e .g.,

K

~

I

MULTIMETER)

~ ....

_____

r-- ~ .
DEVICE D
ONLY ABLE TO
TALK
(e .g., COUNTER

IFC
ATN
SRO
REN
EOI

DAV
NRFD
NDAC

DIO
(l-8)

Figure 8: Sample configuration of the IEEE-488-1978 interface bus. Devices on the bus

can be talkers, listeners, or controllers. Controllers manage the bus, activating and
deactivating listeners. Talkers place data on the bus. Listeners accept data from the bus.
A device connected to the bus can be a talker, a listener, a controller, or any combina
tion of the three. Most computers, like device A, are talker, listener, and controller so
that the computer can configure the bus, then send and receive information. Device B, a
multimeter, can talk and listen, sending readings and receiving set-up information such
as range and function. Device C, a signal generator, listens only. Printers are usually
listeners. Device D, a frequency counter, talks on.ly, placing readings on the bus. The
IEEE-488-1978 bus is divided into three sets of signals. The data bus carries the informa
tion being transferred. Data byte transfer control lines sequence the flow of informa
tion. The general interface management lines have special functions: IFC (interface
clear) resets the bus interfaces; A TN (attention) sends bus commands; and SRQ (service
request) signals bus interrupts.

lines form the third group of signal
lines: the general interface manage
ment group. These lines carry control
and status information about the
devices connected to the bus.

Assigning Roles
Figure 8 shows 4 devices attached
to the HPIB. Device A has the talker,
listener, and controller attributes. As
a controller, device A may assign the
202
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role of active talker to any device on
the bus capable of undertaking that
role, including itself. As a talker,
device A can supply information to
other devices on the bus. As a
listener, device A can accept informa
tion from the other talkers on the bus.
A computer is likely to have all three
attributes.
Although device A is the only con
troller shown in figure 8, more than

one controller is allowed in an HPIB
system. To prevent conflicts,
however, only one controller can be
active at a time. Control may be
passed from one controller to another
by means of a sequence defined in the
standard. A controller designated the
system controller becomes the active
controller when the system is turned
on. All other controllers must remain
passive until control is passed to
them.
Device B in figure 8 is both a talker
and a listener. It can be addressed by
the controller and made an active
talker or listener. An active talker
controls the DAV signal line in the
data byte transfer control group. An
active listener controls the NRFD and
NDAC signal lines.
Device C can only be a listener.
Device D is limited to being a talker.
Either of these devices may be made
active by the controller. A data trans
action is controlled by both the active
talker and the active listener. The
talker drives the bus with data, while
the listener accepts the information
transmitted by the talker. To avoid
conflict, only one talker can be active
at a time. However, several listeners
can be active at once.

Transferring Information
The possibility of several active lis
teners receiving data simultaneously
presents a problem because those
listeners may not accept data at the
same rate. Data-transfer speed must
be paced by the slowest active
listener, or that listener may lose
data.
The data transfer rate on the HPIB
is controlled by an electronic voting
system called the open collector. This
voting system requires unanimous
agreement among active listeners and
the active talker before the data trans
action is completed. Information
transfer takes place as follows:
1. All active listeners indicate on the
NRFD line their state of readiness
to accept a new piece of informa
tion. This signal line is usually con
nected to + S V through a resistor.
If an active listener is not ready, it
pulls the NRFD line down to 0 V
by turning on a transistor con

'
When you see us we'll tell you about the line of quality printers available from C.ltoh, one of the
largest manufacturers of computer peripherals in the world. C.ltoh has a printer to fit your needs.
C.\TOH STARWRITER
C.ltoh's line of letter-quality
Daisy Wheel Printers offers an
unmatched combination of
price and performance. Since
the Starwriter is available in two
versions - the 25 cps Starwriter
I and the 45 cps Starwriter 11 
you don 't have to buy more
printer than you need. If you
don't need high print speed, the
Starwriter I offers you more for
your printer dollar. The Star
writer prints up to 136 columns
of sharp letter-quality printing
using cloth or film ribbons; its
Automatic Bi-Directional prin
ting mode assures the highest
possible throughput.
The Starwriter uses industry
standard 96-character print
wheels and ribbons , so there are
no supply problems to worry
about. Plug compatible with all
major daisy wheel printers, it re
quires no changes in software
or hardware and is available
with a Centronics Parallel or RS
232C Serial interface. Optional
Accessories: Bi-Directional trac
tor, Single Sheet Feeder.
The Starwriter is backed by
C.ltoh's one-year warranty (90
days parts and labor, 9 suc
ceeding months parts).

C.ITOH PRO/WRITER
The C.ltoh Pro/Writer offers professional quality at a very low price.
Compare the advanced features that are standard on the Pro/Writer
with what other printers in its price range offer, and you'll find that
none offer so much value for the money; you won't have to buy 'op
tions' to get the performance you want. The Pro/Writer uses the
latest in dot-matrix printing technology to provide a productive,
cost-effective solution to all your printer needs.
Some of the Pro/Writer's Advanced Features:

STARWRITER I Paral lel 25 c ps .. 1440.00
STARWRITER I Serial 25 cps .... 1540.00
STARWRITER 11 Parallel 45 cps . 1770.00
STARWRITER II Serial 40 cps ... 1795.00
Bi -Directional Tr act or . . .
. .. . 239.00
Single Sheet Feeder ..... . . . ... 1395.00

(213)706·

Circle 19 on inquiry ca rd.

N x 9 MA TRIX
Bl -DIRECTIONAL PRINTING
PROPORTIONAL SPACING
DOT ADDRESSABLE GRAPHICS
SPECIAL GRAPHICS CHARACTERS
ENHANCED PRINTING
FRICTION & TRACTOR FEED

100 CPS PRINT SPEED
LOGIC SEEKING
PICAS (10 PITCH) & ELITE (12 PITCH)
5 ALPHABETS
S TOTAL CHARACTER FONTS
DOUBLE-WIDTH PRINTING
OPTIONAL RS 232C WIX -ON & X-OFF

PRO/W RI T ER Centronics Paral lel .. .......... . . ........ . .. .... .. . .. .. ... 549.00
PRO/WRI TER RS 232C Serial .. .. . .... . . . ........ . . . ... . .. .. . . .. ... ... . . 599.00

We built a reputation on our
prices and your satisfaction.
We guarantee everything for 30 days. If
an yt hi ng is wr ong, ret urn the item and we 'll make
it ri ght. And, of cour se, we' ll pay the shippi ng
charges.
We accept Visa and Master Card on all orders:
COO orders. up to $300.00 .
Add $2.00 for standard UPS shipp ing an d
h an d lin~ on Ofders under 50 lbs. delivered in con
tineA tal U.$. Call for shipping charge s over 50
lbs. Forei gn, FPO and AP Oorders. add 15% for
shipping . Californiana add 6% sales tax .
Prices quoted are for stock on hand and are
su bject to change without notice.

To order, or for information call:
31245 LA BAVA DRIVE, WESTLAKE VILLAGE, CALIFORNIA 91362

ECISI~

Betting

DATA LINES

is your basic
guide to winning!
If you understand BASIC pro
gramming and enjoy a sporting
wager, this new paperback can
help you turn your fun into profit.
Drawing on years of experience
with both computers and gam
bling, James Jasper, a profession
al computer consultant, gives you

• Actual, tested programs
complete and ready to run
-for picking winners in horse
racing, football, baseball, and
basketball.
• A wealth of professional tips,
like the mistake (in your favor!)
often made in calculating
basketball odds.
• Sources for your data bases,
including descriptions and
addresses.
• Instructions for developing
new programs for your favorite
sport!
Even if your winnings are all
imaginary, you'll discover new
dimensions in sports and new
pleasure in using your computer.
Look for BASIC Betting at book
stores, or use the coupon to order
direct.

----

Please return the coupon to:

ST. MARTIN'S PRESS
175 Fiflh Avenue, New York. N. Y. 10010
Attn: JW

1

BASIC Betting I
I $10.95 delivered.
I days and, not 100% satisfied, I can return it for a I
·~~
I
II
II
I
I
Please send me_ _copy(ies) of
at
My check or m.o. is enclosed in
the amount of $_ _ . f ma y examine it for thirty
if
complete refund.

Address

City

----------I State

204
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FALSE
DAV

TRUE
FALSE
NRFD

TRUE
FALSE
NDAC

TRUE

21

3
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Figure 9: Diagram of timing on the IEEE-488-1978 bus. Data transfers occur with a
unique 3-wire handshake. First, the active talker waits for all active listeners to release
the NRFD (not ready for data) line. When this happens, the signal rises to a positive
level. The talker then places the data on the data lines, waits 2 microseconds, and drives
the DAV (data valid) line low, indicating that the data should now be accepted.
Recognizing the transition in the DAV line, the active listeners drive NRFD low. The
active listeners have as much time as necessary to release NDAC (not data accepted).
When all active listeners do release NDAC, its voltage rises to a positive level. This tells
the talker to release DAV. At the release of DAV, the listeners pull NDAC low again.
This restores the bus to the original state, where it is ready for another transfer.

nected to the signal line. The ac
tivated transistor acts as a short to
ground, pulling the voltage on the
NRFD line to ground potential or
0 V. When the listener is ready to
accept data, it turns off this tran
sistor. When all active listeners
turn off their transistors, the
resistor connected to + 5 V pulls
the NRFD signal line up to around
+s V. The active talker observes
the state of the NRFD line and will
not start the data transfer until the
signal line reaches a high voltage
level.
2. The active talker observes that the
NRFD line has gone high . It places
a data byte on the data lines and
waits 2 microseconds (0.000002
seconds). It then asserts DAV by
pulling it low to 0 V. This
2-microsecond wait, called settling
time, allows the data to reach valid
logic levels on the data lines. The
assertion of DAV is a signal to the
active listener(s) to read the infor
mation on the data bus. The

listeners acknowledge the assertion
of DAV by immediately pulling
back down on NRFD.
3. Until now, the active listeners have
held NDAC low. When DAV is
asserted and all of the active
listeners accept the data on the
data lines, they will release
1
NDAC. As the slowest active
listener releases NDAC, the pullup
resistor will cause the signal line to
go high.
4. The active talker observes the
NDAC line in a high state. It
acknowledges the listeners' accep
tance of the data by releasing
DAV. The release of DAV signals
the listeners that the data transfer
is complete; they again pull NDAC
low in preparation for the next
transfer.
Figure 9 shows a timing diagram of
the complete handshake. Note that
control of the data transfer is effected
by the active talkers and listener(s).
Once the controller has configured
the bus, it takes no part in subsequent

--=~===Whites1niths, Ltd.~~~~~

is now shipping Pascal Compilers
for 10 (count em ten) different
operating system families:
1s1s-11·
CP/M,CDOS

ldris/880
RT-11
RSX-11M, RSTS/E, IAS

=====::::::m•===:~
ldris/R11, U~l?'!V6, . IJNIX/V7
VERSAdos

UNIX/32V*
Idri s is a tradema rk of W hi tesm iths . Ltd. • UN IX is a trademark of Bell Laborator ies • CP/M is a tradema rk of Oii;: it al Research • RSX- I JM. RSTS/E,
RT - I I, and VMS are tradema rks o f D ig ita l Equ ipment Corporation • VERS A dos is a t radema rk of Mororo la Inc.

All implementations support the full ISO Pascal (Level 0). All pass the
Tasmanian Validation Suite with flying colors. And all are free of those tempting
non-standard extensions- because we added the only extension you need.
Separate C ompil ation.
You can partition your Pascal program into separatel y maintainable files.
You can write library functions to add to the extensive set we give you (about 100
of them). And you can mix in modules written in other languages, like assembler
(if you must) or C (to preserve portability).
In fact, C language support comes with every Pascal Compiler we sell.
Our native Pascal Compilers are only $950, including shippin g in the con
tinental U.S. Cross Compilers, for most combinations of host system and target
machine, $1350. Interested! Write or call.
Distributors: Australia, Fawnray Pt y Ltd., Brighton-Le-Sands 5 2 2 5574
Japan, Advance Industries, Chiyoda-ku , Tokyo 03- 25 8-0839
United Kingdom, Real Time Systems, Newcastle upon Tyne 0632 733131

Whitesmiths, Ltd.
P.O . Box 1132 Anso ni a Stati o n New York, N .Y. 10023 (212) 799-1200 Telex 645 59 2

Information Type

Bit#
7
6

5

4

3

2

Bus command
Listen Address
Talk Address
Secondary Address

x
x
x
x

0
1
0
1

c

c

c

c

L

L

L

L

L

T

T

T

T

T

0
0
1
1

s

s

s

0

s

c

s

Table 1: Interface definitions for the 98032A parallel interface. Table la defines the
input registers, and table lb defines the output registers.

transactions until reconfiguration is
desired.

Configuring It Out
Now that data transfer on the HPIB
has been covered, let's consider how
the bus is configured. One of the
general interface management lines is
called ATN (attention). The active
controller manages this line. ATN
signifies whether the data transfers on
the bus are data or control informa
tion. The active talker controls data
transadions, as explained above, but

the active controller supervises con
trol transfers.
When the controller wishes to con
figure the HPIB, it asserts the A TN
line. This causes any active talker to
relinquish control of the DAV line.
Transmission of control information
occurs in the same manner as transfer
of data. The difference is that when
ATN is asserted, the active controller
takes the place of the active talker,
and both talkers and listeners accept
the information. All devices, whether
active or not, accept information

transmitted by the controller when
A TN is asserted.
The active talker and active
listeners may be designated during
the transmission of control informa
tion. The data lines carry control in
formation after A TN has been
asserted. Table 3 lists the meanings of
the control data bits.
Note that bit 7 is not used. Bits 6
and S serve to classify the control in
formation as to command type. A
control transfer with bits 6 and S set
to 0 is a bus command that directly
controls devices on the bus. Trigger
ing a function and passing control
from the active listener to a passive
one are two examples of bus
commands.
Transmission of a control byte
with bit 6 set to 0 and bit S to 1 ac
tivates a listener. A listener that
observes its address in the lower S bits
of a listen address control byte
becomes active. When A TN is
negated, it will assume control of
NDAC and NRFD. Listeners that

Building Blocks for
Microcomputer Systems,
Dedicated Controllers
and Test Equipment.
R21/0
S-100 ROM,
RAM & 1/0
BOARD

RM-10
S-100
RACK MOUNT
CARD CAGE

ECT's R2 1/0 is an S-100 Bus 1/0 Board with 3 Serial
1/0 Ports (UART's), 1 Parallel 1/0 Port, 4 Status Ports,
2K of ROM with the 8080 Apple Monitor Program and
2K of Static RAM.

$295.00
™

ECT's RM-10 is a rack mount 10 slot Card Cage with
Power Supply, consisting of an ECT-100 rack mount
Card Cage (19"W x 12.25"H x 8"0), the MB-10 Mother
Board (with ground plane and termination) all 10
connectors and guides and the PS-15A Power Supply
(15A @ av, 1.5A @ ± 16V).
$295.00

• Specializing in Quality Microcomputer Hardware
Industrial •Educational •Small Business • Personal

ELT ELECTRONic·coNiRorTECHNOi.OGY·;;:1,

686-8080

763 Ramsey Ave., Hillside, NJ 07205
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Circle 166 on inquiry card.
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COMMAND PERFORMANCE.
you all the best features—including economy and super-clear graphics.
graphic printers, Seikosha's new
Qther valuablg features:
Graphic Printer puts full dot

I Graphics, regular and double width character

at your command. The GP-IOOA
modes can be intermixed on the same iine.
comm" of data as many times as
'Automatic printing. When the text exceeds
comma,-ld_ Software Comm] enables the maximum line length. there is no loss

out ut and the ositionin is

add$esgable- Designed forairnple

°f data d"‘°‘° °"e'ﬂ°“'

‘Self-tesitprinting i-5 a St-andard feature.

.
. 'Centronlcs
parallel interface.
the most cost-efﬁcient
graphic
, Paper widthtype
is adjustabh
up to 10
Performance tech‘

for you now. but takes you

‘Optional interi'ace:RS232

_
Graphic: Fir-Inter

um Griswuicl Avenue an Fernando, Calif. 91:40 Phone (mi ass-9521 Twx ta1ui1z"a'B;?i'1

swarm EQUIPMENT nw. 4-1-1 Thlhei Sumida-kn To-ityo Japan. Phone: ua-'52::-am Telex: 2&2-i2a'2h>
Circle 368 on inquiry card.

.“¥-*-'3
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don't observe their listen addresses in
a control transfer don't change state,
remaining as . they were before the
controller asserted A TN .

Deactivating Listeners
The HPIB provides a way to deac
tivate all active listeners. The 5 bits of
the listen address allow 32 listen ad
dresses. These addresses range from 0
to 31. Address 31 is the "unlisten" ad
dress. Active listeners observing the
unlisten address in a listen
command's address field will go inac
tive. The definition of talk addresses
is similar to that for listen ad
dresses-with one exception: any ac
tive talker that observes a talk com
mand to another device will go inac
tive. As a result, activating one talker
guarantees deactivation of any other
active talkers. This prevents conflicts
on the bus. Talk-address 31 is the
"untalk" address. When the con
troller issues an untalk command, no
active talkers are left on the bus.
Secondary addresses are used to
address subunits within a device.
Some HPIB instruments are actually
clusters of devices, but secondary ad
dressing allows addressing of a device
within such a cluster.
The remaining four lines in the
general interface-management group
serve to control the interface sections
of the HPIB devices. IFC (interface
clear) may be called on by the active
controller to override all bus activity
and to place the bus in a known state.
This signal aborts any data transfers
in progress and is used only when
something has gone wrong.
The REN (remote enable) signal
allows the HPIB to control a device.
The active controller uses the REN
line to indicate to an active listener
whether or not the listener will use
the information sent to it by a talker.
EOI (end or identify) is applied in
two ways. First, the active talker may
assert it to designate a data byte as
the last in a message. EOI is also part
of a serial poll, which will be dis
cussed later.
The SRQ (service request) signal
enables a device to get the active con
troller's attention. This signal is a re
quest, not a demand. The controller
may ignore SRQ as long as it wishes.
208
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When the controller finally does
acknowledge SRQ, it has to deter
mine which device is requesting ser
vice. Since SRQ is shared by all
devices on the bus, the requester isn't
identified immediately.

Polling Along
A controller can employ two
methods to determine the address of
the device requesting service. Both
methods are called polls. A poll is the
controller's request for status infor
mation. The controller may request
the status of any device individually
by addressing the device as a talker
and sending that device a serial-poll
enable command. This constitutes
one of the bus commands a controller

Once the controller has
configured the bus, It
takes no part In
subsequent
transactions until
reconfiguration Is
desired.
can send when it asserts ATN. Using
the serial poll, the controller can ob
tain 8 bits of status information from
the addressed device. The controller
then sends a serial-poll disable com
mand to the device, returning it to
data mode.
Serial polling's advantage lies in the
fact that 8 bits of poll information
are obtained from each device polled.
One bit can be used to indicate
whether or not the device is re
questing service. The remaining 7 bits
are available for other purposes. A
disadvantage of the serial poll is
speed. Each device on the bus must be
polled in turn, since more than one
device may be requesting service.
A faster method of polling is the
parallel poll. The parallel poll is per
formed when the active controller
asserts both ATN and EOI. Up to 8
devices may respond, each on a dif
ferent data line. The only information
obtained in a parallel poll is whether
or not a device is requesting service.
Since each device has only 1 bit to
respond with, obtaining further infor
mation is impossible.

You Don't Have to Know
One of the IEEE-488 standard's best
features is that a system user doesn't
have to know any of the information
presented in this article. The stan
dard, if followed by all the manufac
turers of the devices put on a bus,
guarantees that devices can talk to
each other. This assumes that the
system builder doesn't violate the
standard by placing two devices at
the same address, or by connecting
two system controllers to the bus.
What then does the system user
need to know? The standard does not
specify the messages and data for
mats, both of which depend on the
application. For example, if a
voltmeter wants to tell the computer
that it detects + 1.234 volts at its in
put, what does it send to the com
puter as data? Most computers and
computer languages prefer ASCII
characters. HPIB specifies that ASCII
is to be used. Next, the data format
must be determined. Will the digits be
sent most significant or least signifi
cant first? Again, most computers
and languages prefer the digits just as
you might type them, from most
significant to least.
Thus, the voltmeter might send the
following sequence of characters:

+

1 . 2 3 4 <CR>

< LF >

The < CR> and < LF > characters
stand for carriage return and linefeed.
These characters are of ten used as
message terminators in computer
communications. < LF> alone is
usually sufficient.
The definition of messages and
message formats leaves the IEEE-488
standard and enters the realm of
HPIB. This higher-level implementa
tion removes yet another layer of in
terface problems from the shoulders
of the system user.
Next month, I'll discuss two other
major types of interface: the BCD in
terface, often used when a computer
receives data from scientific in
struments, and the serial interface,
used to transmit data over a single
wire. We'll see how each evolved to
deal with specific problems in com
munications.•
Circle 409 on inquiry card.
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major concern, we have ours handled
nationwide by one of the best
General Electric's Instrumentation
and Communication Equipment
Service Centers Right now, we have
the new 910 Plus ready for immediate
delivery To order or have questions
answered call 800-538-8725
(toll-free outside California) Since
it's priced at 1ust $699 per unit,
your decision should be very easy

OTeleVided

TeleVideo Systems, Inc.
1170 Morse Avenue, Sunnyvale, CA 94086

..

..

-;.

.

Our new ideas have a way of sweep
ing the market In just a few years,
TeleVideo has come from nowhere
to become the No I independent
in CRT terminals The reason we offer
exceptional quality, reliability and
usability at a price no one can beat
(ln fact, we use the same high
quality modules, from keyboards to
monitors, throughout the entire line)
The smart 910 Plus Block Mode
terminal is our latest innovation For
the money, you'll find nothing that
outperforms it For example, simply
by touching a key you can activate
its gated printer port
Another point: since service is a

,, ,..

....
.,..

-

910 Plus Features
•Block mode
• Off-line editing
• 10 programmed function codes
• Changeable codes
• Protected helds
• 5 screen attributes (blink, blank,
reverse, underline, half intensity)
• 15 baud rates (50b to 10 2Kb)
• Gated printer port
• Typewriter-style keyboard
• Typewriter tabs
• Erase to end line
• Erase to end of page
•Self-test
• Monitor mode
• 4 strappable languages

800-538-8725 (toll-lree outs11ie Calilorrna)

CALIFORNIA Santa Ana 7 14/557-6095; Sunnyvale 408/745-7760 • GEORGIA Atlanta 404/255-9338 • TEXAS Dallas 214/980-9978 • ILLINOIS Chicago Area 3 I2/35l-9350
MASSACHUSETTS Boston 617/668-6891 ·NEW YORK/NEW JERSEY 20I/267-8805 ·UNITED KINGDOM West End Surrey 44-9905-6464

ATARI HOME COMPUTERS

-"'-

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

ATARr

·-- -

ATARI

ATARI 800
16K
$679
$749
32K
$819
48K

16K.

410 Recorder .
.. $76.00
810 Disc Drive . . • • . • • • . • . • • • •
. ... $449.00
• ..• , •• . , •• • ••••••• , •.• , . ... . $269.00
822 Prinler.
825 Prinler . . • • .. • • . • • • . . • . . • • .. • • .. • . . .. $629.00
830 Modem . . • . . • • . . • • • .. • • .. . •• , .. • • • . • . . $159.00
820 Prinler .
. $269.00
... $169.00
850 lnlerface.
New DQS 2 System .
..... $29.00

32K.

$329
$478

48K. .

$555

THIRD PARTY PROGRAMS
ATARI Program Exchange:

ATARI HOME COMPUTER PROGRAMS
Home Office
CX404 ATARI Word Processor. . ...... ..
. . . $119.00
CX8102 Calculator . . . • . .
....... $29.00
CX412 Dow Jones Investment Evaluator .
.$99.00
$17.00
CX4109 Graph It, Joystick optional.
CX4104 Mailing List. . . •• .. •• . • • .. • .. .. .. . • $20.00
CX4115 Mortgage & Loan Analysis . .. . . . . ... . $13.00
CX406 Personal Financial Management System ... $59.00
CX4103 Slalislics 1 . • • . • .. .. .... , ........ . $20.00
, CX8107 Stock Analysis . • . • . . • .
• $20.00
CXL4015 Telelink 1 . • • , • . ......•....•.. , •. . . . $23.GO

Home Study
CX4101 An Invitation 10 Programming 1 . ........ . $20 00
CX4106 An Invitation lo Programming 2
. $23.00
CX4107 Biorhylhm . ......... : ...........• . .. . . $13.00
Conversational Languages (ea.) .
$46.00
$13.00
CX4121 Energy Czar. ,, • ,
CX4114 European Countries & Capitals
... $13.00
CX4108 Hangman. Joys lick optional . .•....•... $13.00
CX4102 Kingdom . .....
• .••••••...• . $13.00
CXL4007 Music Composer . . .... .... . ........... $47.00
CX4123 Scram. uses joystick . • •• ••••..•. ... . .. . $20.00
$13.00
CX4112 Slales & Capilals .
CX4110Touch Typicg . .. . • . .. .. •• .. •• . .
$20.00

Home Entertainment
CXL4013 Aste roids . • . . • . • • .. .. • • .. • • • . . • .
CXL4004 Baskelball . . • . . . . • . • • • • •• .. •..••.•
CX4105 Blackjack . .................. . . . . . .
L;XL4009 Compuler Chess . • . . • • .. .. • .. . • • .
CXL4012 Missi le Command . •• . , , • • . . . . . . . . • • .
CXL4008 Space Invaders . .. . ....... . . . ..... . ....
CXL4011 Siar Raiders . . • •
CXL4006 Super Breakoul . . .
.
CXL4010 3·D Tic· Tac-Toe . ... ,..... • •
. ..
CX L4005 Video Easel . •• , ••• , • . . • • . .. • . .

400

CX30 Paddle . ... ... . . . ......... , . .. . . .
. .. $18.00
CX40 Joy Stick.
. $18.00
CX853 16K RAM
. .. . . . .. .. . • . . . .. $89.00
Microlek 16K RAM .
$75.00
Microlek 32K RAM
. . .. . . . .. . • . . . $159.00
Ramdisk (128K) . . ••• . . •• . • • .
$539.00
One year extended warranty . . ........ .. . ..... . $50.00

PACKAG ES
481 Entertainer. ................ . • • •
. $83.00
482 Educalor . ....... .. ............... ... .. $130.00
483 Programmer . . ...... .. .. ... .. . .. . ... ..... $57.00
484 Communicator . ••..•• .• .. • ..... • ...... . . $344.00

$35.00
$27.00
$13.00
$33.00
$35.00
$35.00
$42.00
$33.00
$27.00
$24.00

Programming Languages and Aids
$47.00
CXL4003 Assembler Edilor ••.....•.....•
CXL4002 AT ARI BASIC . . . .. • . .. .. . • . . . •.... $47.00
. $70.00
CX8 126 ATARI Microsofl BASIC . •• , .... .
$72.00
CXL40 18 PILOT • . ..
$105.00
CX405 PILOT . • . . • •

HOW TO ORDER:

Texas Instruments

Eastern Fron! '41 . . . . • . • . . .. .. . . . . .. .
$25.50
Avalanche . .
$15.50
Outlaw. ... .. ........ . . ................ $15.50
747 Landing Simulation .
.. ............ . . . $15.50
Babel . .
. • • • • • .. .. .
$ 15.50
Dog Daze . .......................... .... $15.50
Downhill .
. . • • • .. • . . • .. .. .. • • •
. $ 15.50
Attack !. . • . •
, • .. .. • .. .. .. . .. .. .
. . $ 15.50
Blackjack·Casino
$15.50
$ 15.50
Reversi 11
. . .. . • . . .. • • .. . . • • . . . • •• ,
Domina lion.
. .. . . . .. .. .. . $15.50
Solitare
. . . ......... .. ........ $15.50
Disk Fixer . .
.. .... , . • , • • , • • • • .. .. $15.50
Supersort . .. .
. . . . . . . .. • .. . .. .. .. • . .. $15.50
... ..... ........
. $15.50
Data Management.
Chameleon . • . . . . .. . .. . .. . . . • . . . • • • • . . .. • • $ 15.50
lnstedil
. • .. ... .. . ••• .. . .• .
. $15.50
Insomnia.
. . . . . . . . ... . __ ..•.••..•• $15.50
My Firs! Alphabet
... , . . • • • .. .. .. • .. $25.50
Mapware. .. . .. . . . .. .. ...
$18.00
Number Blasl
.. .. $11 .50
Family Cash Flow
. $15.50
Weekly Planner .
. . ...................... $15.50
Bowler's Da ta Base
........ " . .... $13.00
Banner Generator . •
.. .. $11.50
Visicalc . . •• . _... .. .......... . .... .
. ... $169.00
Lellerperfect (Word Processor)
. $109.00
Ricochet . .. . . . . . .. .... .. .. .. .. . .
$14.50
Crush Crumble & Chomp (casselle or disk) .
$24.00
Star Warrior (casse tte or disk) . . . . . · . ....... $29.00
Rescue al Rioel (cassette or disk).
$24.00
Dates tones (cassette or disk). .
. $16.00
Invasion Orion 1casselle or disk)..
. ... $18.50
Mission Asleriod . . . . . . . . .. . . . . . . . • • . • • • • • . .
$22.00
MouskATTACK . .. .. .. • ... .... .... , . . ...... $31.00
The Next Step .
. . . ....... . , ••• ... $34.00
Soft porn . .
. . _.. . .... .. _ $27.00
Wizzard & Princess . • .. • • • ... , •••• , . .. ... . .. $29.00
K-BY TE Krazy Shoal Qui (ROM) . , •••• , •••.. . ... $39.00
Proleclor (Disk 32K) .
• •••. , . . • . $32.00
Jaw Breaker (on line disk) . ............ , .... . . $27.00
Ghost Hunter (cassette).
. ....... $24.00
Ghost H unler (disk).
.
,
. $30.00

COMING SOON
PAC MAN (May) $35. CENTIPEDE (June) $35
CAVERNS OF MARS (April) $32

Tl·99/4A 5359
PHP 1600 T elephonp Coupler

$179.00
$179.00
S239 00
S389 00
$319 .00
$43 00
$31 00
$32qoo
$319.00
$26 00
$43.00
$6000
$1800
$60 00
$26 00

PHP 1700 RS ·232 Accessoroes lnlertace
PHP 1800 Disk Drive Controller
PHP li'..50 Orsk Memory Drive
PH~ 2200 Memory Expans,on IJ2K RAM1
PHA 2100 RF Modolator
PHP 1100 W11ed Remote Contro11ersfPattJ
32K Expansion •
PHP Prinler Solid State .

PHM 3006 Home Financia l Oec1s1ons
PHM 3013 Personal Record Keep,ng
PHO 5001 Mad,ng Lisi
PHO 5021 Checkbook Manager
PHM 3008 v,iJeo Chess
PHM 3010 Physical Fitness
PHM 3009 Football
PHM 3018 Video Games I
PHM 3024 Indoor Soccer
PHM 3025 M'nd Challengers
PHM 3031 The At lack
PHM 3032 Blaslo
PHM 3033 B1ack1ack and Poker
PHM 3034 Hus lie
l?HM.3036 Zero Zap
PHM 3037 Hangman
PHM 3038 Connecl Four
PHM 3039 Yahllee

S26 00
$26 00
$26 00
$22 00
$35 00
$22 00
$22 00
$22 00
$18.00
$18 00
$18
$22 00

ao

Centronics 739·3
•• $619.00
Centronics 739·1 ... ........ ........... . . . . $519.00
Diablo 630 Special .
$1799.00
Epson
MX70 .
. $359.00
MX80 .
$469.00
MX80FT
Call
MX100
Call
NEC
$549 .00
8023
7730
.. Call
7720 .
Call
7710 .
Ca ll
Okidata
82A
83A
84
Ciloh Starwriter

.. $499.00
$76900
. $1129.00

.. $1469.00
F10-40 CPS . . . .. . ...... .• ..... .•• • .
F10·55 CPS .. . ..... ..... . .. ,
........... Call
Paper Tiger
445G
$699 00
460G
$899.00
560G
$1129.00
Talley
8024 ·7 .
$1399 00
8024.L .
$162900

Phone orders invited or send check or money order and receive free shrpp1ng rn the conl rnental United States PA and NEV . add sales lax.

computer mail ·order west
Franco
Hables
Espanol
210
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800-648-3351
IN NEVADA, CALL (702) 588·5654

P.O. BOX 6689, STATE LINE, NEVADA 89449
Cir cle 108 on inquiry card.

HEWLETT

(&commodore .

PACKARD

BUSINESS MACHINES

CBM 8032

SOFTWARE
Word Pro 5 Plus
WordPro3 Plus
WordPro4 Plus .
Commodore Tax Package ..••

HP • 85
80 Column Printer .
HP• 125 .
HP•83
HP•85 16K Memory Module
5114" Dual Master Oise Drive
Graphics Plotter (72258)
NEW' HP•87.
Hard Disk w/Ftoppy
Hard Disk
··sweet Lips· Plotte1 .

. $799.00
• •..•.••...• $1999.00
$1699.00
.. $169.00
.. $1929.00
• $2079.00
$1999.00
• $4349.00
$3440.00
. • $1149.00

HP41CV Calculator

$259
41 c.
11C .
12C

..
.
.
. ....
.
.

34C .
38C
HP•4 1 PrintP.r

$189.00
$119.00
$129.00
$117.00
$119.00
$340.00

HPIL CALCULA TOR PER IPHERALS
IL Modual
D1g1ta1 Cassette .
Pr<nter/Plotte r .

$104.00
. $449.00
. $419.00
$164.00
$99 .00

Card Reader .
Optical Wand .

CALL FOR SOFTWARE INFORMATION

Visicalc .

........ ..

Medical Billing . .•.....
The Source . ..

OZZ Informatio n System .
Dow Jones Portfolio .
Pascal .
Legal Time Accounting
Word Craft 80
Power

Socket·2·Me .
Jinsam
MAGIS
The Manager .
Soltrom
Real Estate Package
BPI Inventory Control .
BPI Job Costing .
BPI Payroll

$319.00
$199.00
. ... $299.00
. $589.00
$169.00
$449.00
• $89.00
. .. $289.00
$129.00
$239.00
$449.00
$289.00
$79.00
$20.00
. $Call
• . $Call
.. $209.00
$129.00
$799.00
. $319.00
. $319.00
$319.00
$32900
$79.00
$229.00
. . . . . . . $229.00
... $229.00

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

BPI Geriera1 LellQe'

Creative I SAM .
Creative General Ledger . .
Creative Accounts Receivable .

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

Creative Inventory . .•.

..

... - . ...... ..

V•c 6 Pack Prog1am
v1C1530 Commodo1e 0dta s selle

v1C1540 Disk 01 1ve
VIC1515 VIC G1aph1C Pr1n1er

VIC 1112 VIC IEEE 488 lnledace
VIC 12 11 VIC 20 Supe1 Ei.:pander
VT232 VICTerm I Terminal Emulator

. . $2450.00
$2950.00
$169.00
$429.00
$26900

CALL FOR MORE INFORMATION

Hcusehold Fmance

VIC Games
VIC Hvme Inventory .
VIC Rec/Ed II .
VL 101 lnlroduction to Computing
VL 102 Introductio n to BASIC Programming .
VM 110 VIC 20 Programmers Reference Guide

$44 00
$69 00
$499 00
$339.00
$3; OU
$53 00
$43 00
$86 00
$53 00
$9 00

$27.00
$19.00
$1300
$13.00
. $19 .00
$19.00
$15.00

Terminals

Modems

VIC 20 $259
VIC1212 PrograF.1mers Aid Cartridge

VIC 1213 VICMON Macn<ne Language Mon•tO•
vie 1901 VIC AVENGERS
VIC1904 SUPERSLOT
VIC1906 SUPER ALIEN
VIC 1907 SUPER LANDER
VIC1908 DRAW POKER
VIC1909 ~IDNIGHT DRIVE
VT106A Recreat•on Pack A
VT 107A Heme Calculal1on Pack A
VT\64 Proarammabte Cnarac1er1Gr~meqraon1cs

$45 00
$45 00
$23 00
$23 00
$19 00
$23 00
$23 00
$23 00
$44 00
$44 00
$12.00

$239.00
$169.00
$159.00
$239.00
$119.00

910.
912C
920C
950
Call for computers
Zen11n Zt9 .
Adds

$1300
$13.00
$11 .00
$15.00
$13.00
$13.00
$39.00

Terminal .

Un Word
Grahx Menagerie
VIC PtCS

locker Tape
Banne1 Head llr>er
RS 232

Monitors

Televideo

Livermore Star

§~

New VIC Software

Xerox 820
System I 5 1· • ."
System II 8".
CPM 5 11• "
Word Processing
Super Cale .

D Cat
Cal
Hayes
Smart

$969.00
$769.00
$399.00
$1599.00
. $529.00
$1299.00
$969.00
$1799.00
$769.00
$599.00
$37.00
$46.00
$240.00
$229.00

COMPLETE

v1c1210 3K Memory E .. pander
VIC 1 HO BK Memor y Expander
VIC1Q11 RS232C Terminal 1n 1e11ace

Novat1on Auto .

4032
4016
8096 Upgrade Kit .
Super Pet
2031
8050
4040
8300 (letter Oua lily) .
8023
4022 .
Pet to IEEE Cab le .
IEEE to IEEE Cable
Tractor Feed lor 8300
8010 Modem

$579.00
$699.00
. $749.00
$939.00
$749 00
$549 00

$139.00
;149.00
$349 00
$259.00
$269.00
$449.00
$349 00

Amdex 1r B&W
1r Green
13·· Colo•
Sanyo 12°° B&W
1r Green
n· Color
Tl 10·· Color

Above are cash prices . add 3% for Master Card and Visa purchases

computer mail order east
800-233-8950
IN PA. CALL (717) 327-9575

477 E. THIRD ST., WILLIAMSPORT, PA 17701
Circle 108 on inquiry card.

Patricio
Hables
Espanol
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User's Column

The Osborne 1,
Zeke's New Friends,
and Spelling Revisited
A seasoned computer user looks at new products and updates.
Jerry Pournelle
c/o BYTE Publications
POB 372

Hancock, NH 03449

"It's the great software drought,"
said my mad friend Mac Lean. "Have
you noticed? There's no good new
software. Just updates and revisions
and new versions of old programs."
"Not true," I protested. "Just
yesterday I got Sorcim's Supercalc."
"Sure. The CP/M version of a
year-old Apple program. Good stuff.
Useful. Excellent. But not new."
"Hmm. Maybe you're right. Well,
at least they're improving old pro
grams. I have an update for Spell
guard."
"Aha," said my mad friend. 'Tell
me, are you still using Spellguard?"
"Yep."
,
'Thought you had a whole mess of
new spelling programs ."
"I do. Here's one of them." I held
up Microproof. "But I don't use them.
Better to stay with Spellguard. Espe
cially now, with its improved dic
tionary."
212
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Which is true. I suppose it comes as
no surprise that I am very interested
in spelling and editing programs.

After all, words are
my business ...
I need
good spelling
programs.
After all, words are my business, and
I am, according to Robert Heinlein,
one of the "wurst spellurs" he has
ever encountered. I need good spell
ing programs, and I have to use them
a lot, which means I'm interested in
speed and convenience, which is why
I stick with Spellguard despite its lack
of certain features.
Example: in my previous Spell
guard review [see November 1981

BYTE, page 449]. I said "it corrects
spelling." BYTE's editors, in the in
terest of accuracy, changed that to
"finds and marks spelling errors."
Other programs, such as Microproof,
correct spelling errors. All true, but
irrelevant. The job to be performed is
spelling correction, and Spellguard
does that [also see "Five Spelling
Correction Programs for CP /M
Based Systems" by Phil Lemmons,
November 1981 BYTE, page 434].
Example: Microproof's specifica
tions make it sound far better than
Spellguard. (Let me call them MP and
SG from here on.) MP has a 50,000
word dictionary compared to SG's
20,000. MP knows about plurals and
prefixes; you can tag a word as a
noun or an adjective or an adverb,
and MP will take the root and add
suffixes and prefixes and such like.
Finally, MP lets you correct the word
and will then go off and put that

Circle 25 on inquiry card.

CALCULATOR
EPROM MEMORY
word in your text file, while all SG
does is mark it for you to go fix using
your standard editor.
Sounds great, doesn't it?
The trouble comes when you use it.
That's presuming you even try; the
manual was enough to cause me to
leave MP in the box for over a
month.
(Digression. The Microproof
manual, which, according to its in
terior blurbs, was written by "an
acknowledged expert in the field of
programmed learning," is a general
purpose thing, intended for several
versions of the program; and because
it's never made clear what version
you have, it's unutterably confusing.
And that sort of thing happens all the
time.
TO ALL SOFTWARE PUBLISH
ERS: look, if you want to charge $100
and more for programs, you can
darned well furnish a manual tailored
for each program!)
In Microproof's favor, I have to
say that when you actually start using
the program-as opposed to trying to
figure out how to use it-it gets sim
ple. The prompts are clear and the
procedures are simple.
But it's slow. Ye gods, it's slow to
work with. Instead of leaving the in
structions on the screen and using the
same entry line over and over again,
as SG does, MP clears the screen and
rewrites it, prompts and instructions
and all, for each word it didn't
recognize-dozens of them. Eventual
ly you get through that, after which
MP reads your text file and corrects
it. That, however, takes about as
long as it would have taken to load
your editor, bring in the file, and
search for the marked blocks; and
because, if you're like me anyway,
you'll want to see the corrected text
and possibly reformat it before print
ing it and sending it out, you'll have
to load the editor and text file
anyway.
Now about those prefix and suffix
"features." I suspect they have some
thing to do with the fact that I CAN

NOT get Microproof to believe that
"index, " "kilobyte," "milestone,"
"undoubtedly," "Unix," and "auto
matic" are words. I went through my
third "User's Column" (the one re
viewing Spellguard!) as a test file four
times and each time I patiently
entered those words into the MP dic
tionary; and next pass I got them read
back to me as misspellings .
(To make the test fair, I used
Microproof on this text too, and not .
only won't it admit that the above are
words after two passes, but until I
entered it, it didn't recognize Micro
proof! Meaning, I would suppose,
that they didn't use the program on
their own manual. If they won't use
it, why should anyone?)
There's worse. MP doesn't know
about apostrophes. It gives me the
"weren" of "weren't" as a candidate
word . It does the same with "doesn."
And if you use dashes! Spellguard
understands dashes and hyphens, but
if you have a double hyphen (which
represents a typeset dash) in your
text, SP thinks that is two separate
words and examines each. Micro
proof offers me the "program-as"
and "it-it" that I used above as can
didate words. If you use many dashes
in your text, you will, I assure you,
go quite mad after about the third
pass Microproof makes at your text.
Finally, Microproof doesn't know
much about error handling. It takes
forever to go · through a 6500-word
text file; and if you've left insufficient
space on your disk for the original file
plus a backup (.BAK) file, then when
Microproof finds that out, it simply
dumps the job, leaving you either in
CP/M or the monitor, depending on
just how confused MP got. Either
way, you've lost all the work you just
did.
So. Microproof is a heroic effort
to make a more convenient spelling
program. They tried to do right. The
concept was good. The execution,
though, leaves something to be de
sired.
There's a version geared to work

for
Hewlett-Packard
41C/CV

EPROM memory with custom
keyb oar d ove rla y als o p ro du ce d by
DDS.

•Plugs into any port of the
HP-41C or -41CV calculator.
•Provides non-volatile
program storage formatted
and accessed as if it were a
custom HP calculator ROM.
• Uses standard 2716, 2732, and
2764 EPROMs (Eraseable
Programmable Read Only
Memory).
• Holds calculator programs in
4K, BK, or 16K segments.
•Completely portable and
requires no external power
supply or battery.
USES
• Field testing of software
before the ROM is
manufactured.
•Low volume production runs
where a custom ROM would
be prohibitively expensive.

$299.95

DALLAS DEVELOPMENT SYSTEMS
7 41 0 Stillwater Drive
Garland. Texas 75042
(2141 238-1776
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about an hour, using Microproof, to
shape up a 6500-word column; with
new Spellguard, the whole job (in
cluding looking up and entering into
the program's dictionary about 100
new words) took fewer than 20
minutes.
The Spellguard documentation re
mains excellent, as clear and precise as
anything I've seen in the field. Still
highly recommended.

with either Electric Pencil or Scripsit
for the TRS-80 Model I (and III) and
TRSDOS. (Micro proof has recently
fixed most of the problems, partly
because I sent a preliminary copy of
this review to them. See next column
for details; Microproof is now com
petitive with Spellguard.)
Which, incidentally, has been great
ly improved. Now there's an explicit
way to remove misspelled words er
roneously entered into the dictionary.
Also, the updated version packs the
dictionary into half the space and runs
about twice as fast. It took me just

lives there. I think the nation has de
clared him a national treasure; I know
that when Robert Heinlein visited him,
Dr. Clarke was able to arrange for a
Sri Lanka air force helicopter to tak~
Robert about the country.)
Arthur had seen some of my com
puter articles, and what he wanted to
know was what everyone nowadays
wants to know: what do you buy for a
first computer?
Unfortunately, the answer is, it
depends. But let's look at the problem.
It's not unrelated to a second difficul
ty, one I have myself.

Zeke's New Friends
A few minutes ago, Arthur C.
Clarke called me from Sri Lanka. (He

-

-

-
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TELEVIDEO
NEC 802::1A .................... $495
Epson MX-80 .......... ....... $444
Okidoto 82A .... ...... ........ $469
·EpsonMX·100 ................ $719
Okidoto 8::1A w/troc. ·· $749
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The new all -i n-one rhor's bocked by G.E. Ouilr
in CRT. derochoble keyboard. 7 50K formoned.
dual floppys. 64K. CP/M® and more. five
sofrwore business modules $695.
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bock rhem w ith our own fast warranry service.
New low Horizon price.

Advantage ................................ coll
Horizon Ii 64K Quad .......... $2895
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Televideo 802 ······ ············ $2795
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$589

Televldeo 9 12 ..............
Televldeo 9·2 0
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S9 27

Ampex 080 . ·-r--·-Diologue 80 Amber ......
Mime Act SA .......... .
Soroc IQ 120 ............ ,
Volker Craig 404

$925
$969
$799
$729
$599

~ LTOS

Our rech's favorite system - 8" floppy, hard
disks. and multi·user under MP/M or Oasis.
Com ing soon · 16 birsysrems.

DotoSourh DS- 180 ..... $1269
Anodex 9501 .............. Si244
Tl81 0 Doslc ··· ·········· S1::1 59
Malibu 20 0 .................,.,.... coll
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Scottsdale Systemsltd.
6 730 E. McDowell Road, Suite 110. Scottsdale, Arizona 8525 7
Printmoster 40 c.p.s. .,..
Printmoster 55 c.p.s. ....
NEC::l510 .................
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Call 8-5 Man.-Fri.
(We Export) TWX 910-950-0082 (IMEC SCOT)
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ORDERING
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Colestor
Spellstor
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CP/Mand MP/Mare registered Trademarks of Digital Research.

Your guide to the
world of microprocessors.
The Micro-Professor™-A low cost tool for
learning, teaching and prototyping.
sockets to accept optional
CTC/PIO. Bus is extendable.
As well as being an exciting
learning tool, the Micro-Professor
is a great low-cost board for
OEM's. Call for details.

manual gives you detailed
schematics and examples of pro
gram code. A superb learning
tool for students, hobbyists and
microprocessor enthusiasts, as
well as an excellent teaching aid
for instructors of electrical engi
neering and computer science
courses.
But the Micro-Professor is
much more than a teaching
device. With it you can do bread
boarding and prototyping, de
signing your own custom hard
ware and software applications
with 280, 8080 and 8085 compati
ble code.
The standard 2K bytes of
RAM is expandable to 4K,
and the standard 2K bytes of
ROM can be increased to 8K.
All this plus a built-in
speaker, a cassette interface, and

Here in one attractive package
and at a price of only $149.00 is a
280* based microcomputer to
lead you step by step to a
thorough knowledge of the world
of microprocessors.
The Micro-Professor is a
complete hardware and software
system whose extensive teaching
• ZBO is a tra demark of Zilog Inc .

SSB-MPF
Speech
Synthesizer
Board $129
A
vocabulary
of up to 400
words based
on the
TMS 5200 chip.

EPB-MPF
EPROM
Programming
Board $169
For all +5V
1KB/2KB/
4KB EPROMs.
Read/Copy/List/Verify
Capability.

Multitech Electronics Inc.

BASIC-MPF
Tiny Basic $19

,

2KB BASIC interpreter with hardware _,,,
control capability. Machine-code ; ;;
_,,,'
subroutine accessible.
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I'm ready to enter the
world of microprocessing
Call toll free to order.
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Address

;

,
Check or money
.,.. order enclosed
; " D Visa D Mastercharge
Card No .

Expires

; " Signature

Name (Please Prin t)
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- - - - - - - -Zip City
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In U.S. and Canada mall to:
Multitecn Electronics Inc.
195 West El Camino Real
Sunnyvale, CA 94086
Ca lifornia Tel. (408) 773 -8400
Elsewhere (800) 538· 1542

Outside of North America mail to:
Multitech Industrial Corporation
977 Min Shen E Road, 105
Taipei, Taiwan. ROG
Tel. 02·769-1225
TWX 19162 MULTllC,
23756 MUL TllC
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I was talking with Ezekial, my
friend who happens to be a Cromemco
Z-2.
'Tm getting old, boss," he said.
"You were built in 1977!"
"Yeah. In this business, that's old.
Look, we've written five books and
dozens of columns and hundreds of
letters. I do all your taxes and account
ing. I compile all your programs, in
twenty languages. I even play games
with you."
"OK, OK, so what do you want?"
"Some rest. A bit of help. Look, I'll
· make you a deal. I'll help you write
books, same as always, but you go get
something faster, something new, to
do all that compiling and calculating."
"Never thought I'd hear you say it,"
I said. "Better is the enemy of good
enough. And you're plenty good
enough!"
"Could use help, boss. Big responsi
bility, being the only computer around
here. Especially now that you're so

busy with the Citizen's Advisory
Council on National Space Policy stuff
and the L-5 Society." (Plug: if you're
interested in helping the space pro
gram, join L-5. It's $20 a year; send fee
to L-5 Society, 1060 E. Elm, Tucson,
AZ 85719. Contributions tax deducti
ble within the framework of the law.
Secretary this year: Jerry Pournelle.)
"What happens," Zeke continued,
"if I get sick?"
I thought about it a long time. He's
right, of course. He is getting old; and
he's utterly spoiled me. I can't con
ceive of writing without a computer. I
live in terror that Zeke is going to quit
<?n me. Actually I don't; he's rarely
given cause for alarm. A couple of
times in the early days we had glitches
that brought Tony Pietsch out
always in the middle of the night; nice
chap, Tony-but they always got
fixed without having to take Zeke
away. But not long ago something
gave out in the disk power supply,

COPIES WITHOUT PROBLEMS:
FAST: Turnaround time in hours and days, not
weeks. You get your disks when you need them.
ACCURATE: Each copied track is checked bit
by bit. If it doesn't match your original, it isn't
shipped.
FLEXIBLE: Standard, double-boot, and copy
resistant formats. 50 copies minimum, no
maximum.
REASONABLE: Set-up as low as $1 0 per disk.
Copying only from 30¢, copying and 3M disk
from $2.00. Other disks and services also
available.
RELIABLE: Years of disk duplication experience
insures a problem-free shipment on time - time
after time.

For all your Apple® compatible copying needs.

THE ALF COPY SERVICE.

ALF
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keeping Zeke shut down for nearly a
week. True, I was out of town at the
time, but it could have been a disaster.
I needed a second computer. But
what?
In the middle of the dilemma, Adam
Osborne sent me his new Osborne 1.
That darned near solved my prob
lem. Osborne's machine is good. The
first models had some faulty charac
teristics, but Adam is an honorable
man-and also smart enough not to
risk his reputation by sharp practices.
They're planning retrofits to take care
of all major difficulties and most
minor ones.
The worst of these was the shift
lock, which was worse than useless.
Then, too, with that tiny screen you
needed smooth vertical scrolling (it
already had good horizontal scroll
ing). There have been some other
minor annoyances, but as I said,
Adam's been fixing them. The new
Osborne 1 computers-out by the
time this is published-will incor
porate the improvements, including
true three-key rollover and a decent
shift lock, and various other fixes.
Those who have already bought the
machines will be able to get them
retrofitted absolutely free.
One thing I thought would be a pain
turned out not to be. That's the tiny
video screen. Adam has sent me his
larger video monitor, which you can
connect to the Osborne 1 with a cable,
but I find I don't use it. The little
screen turns out to be just at the right
focal distance when I sit at the console;
and for someone like me, who wears
bifocal glasses, that's a real boon.
I carried the Osborne 1 out to Cal
Tech's Jet Propulsion Laboratories for
the Voyager 2 encounter with Saturn.
There were over a hundred members
of the science press corps packed into
JPL's Von Karman Center (the press
facility). Most had typewriters. One
or two had big, cumbersome word
processors. At least one was a terminal
connected through a network to the
parent system in New York. Nobody
had anything near as convenient as the
Osborne 1, which is quiet and fast
responding.

How To Sell
More Software

With Better User Manuals
An intensive one-day seminar on
Writing User Manuals That Sell
If you're an individual software author or a software
company in the business of publishing and selling
software, or if you'd like to be, you can benefit from
this seminar. Unlike seminars that concentrate on
the academic do's and don'ts of technical writing and
formatting, this seminar gets down to the business
value of the user manual as a marketing and sales
tool that helps you get more users and keep them.
Developed and conducted by software marketing
professionals with over 50 years of collective expe
rience in writing software manuals for the commer
cial market, this seminar is loaded with facts and
ideas on these subjects:

Manual Design
How to make content, organization, page layout,
and document format work to your sales advantage.
How to publish attractive manuals that speak well
of your software without spending a fortune.
Training vs. Reference. Can one manual do both?
How to implement the techniques of tutorial writing
into a well organized reference format that provides
easy access for later questions.

Packaging That Controls Point of Sale
How to make your manuals work for you at the point
of sale to help the dealer present your software in
its most competitive light--both on the shelf and on
the demonstration machine.

Automated Manual Writing
How to let the software document itself wherever

possible, and how to use word pro
cessing systems effectively to
obtain maximum value from
automated publishing tools.

Seminar Manual
All attendants will receive a de
tailed How To manual on writing
and producing user manuals for
commercial use. Many past attendants have praised
the manual and other handout materials as being
worth the price of attendance by themselves.

Schedule:
Boston
May 18
New York
May 18
Philadelphia May 20

Chicago
Dallas
Los Angeles
San Francisco

May
May
May
May

21
25
26
27

Only $125 With Our Guarantee
Price includes lunch and materials. We offer a
10% discount for companies sending more than
one person.

Get Details at Computerland Today!
Space is limited so make your reservation now. To
get enrollment details, simply call (303) 4 71-8875,
or, visit your nearest participating Computerland
Store and pick up a complete Seminar Information
Packet including an agenda, an outline of the seminar
manual, seminar authors' and instructors' resumes
and a brochure on Context. Inc.
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833 West Colorado Avenue
Colorado Springs. CO 80905
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Everyone came to look at it. "How
can you stand that tiny screen?" asked
Eric Burgess, senior science correspon
dent present. (Eric's the chap who first
thought of the message plaque to be
attached to the space probes . I was
there when he got the idea. But that's
another story.) He stared over my
shoulder. "It's so small."
'Try it," I invited. I got up to give
him my place and watched as he
realized that when you're sitting at the
machine you can read it at least as
easily as you can a book. Before the
encounter was over, a dozen science
writers were ready to go buy an
Osborne 1.
I also took it to the meeting of the
Citizen's Advisory Council on Na
tional Space Policy (which I chair) and
used it to take notes during the meet
ing. It was amazing: I was able to type
notes and suggestions and ideas into
the Osborne 1 without disrupting the

When I first got the Osborne 1, I
meeting at all. The Osborne 1 is quiet
and efficient and not at all distracting. thought I'd solve one of my problems,
In other words, I like the Osborne 1. which is, how can I have someone
You can't beat it for the price, under entering letters and files and old books
$2000 bucks with over a thousand while I'm using Ezekial7 I certainly am
dollars' worth of software. An not going to have a multiuser micro
Osborne and an Epson printer will put computer, which defeats the whole
you in the computer/word-processing concept of decentralized computing.
business cheaper than anything I can Our TRS-80 Model I with Omikron's
think of, and the Osborne 1 is a real CP /M conversion will do the job, but
computer, using the CP/M operating it's often i_n use as the boys check out
system and adult software like Word new games and educational stuff;
star and Supercalc and dBase II; it's worse, the TRS-80 keyboard is plain
not a toy.
awful, drivi~g my editorial associates
So. For those who haven't a lot of crazy. Even the boys get weary of it.
money to spend and want to get going
No, I needed a second machine,
in computers, I don't hesitate to re with a good text editor. Aha, says I.
commend the Osborne 1-as a first I'll use the Osborne 1 . Of course the
system. However, it is a limited sys Osborne 1 has only S 1/ 4-inch disks,
tem. It wasn't designed for lots of ex and Ezekial has 8-inch disks, but that's
pansion capabilities, and it's never go all right. The TRS-80 has both
ing to be able to use them. But as a 5114 -inch and 8-inch Lobo disks, and
first machine, it has a lot going for it, those work fine , and under CP/M we
and not just the price .
can copy files from the little disks to

SB·80/10
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COMPARE!

FO/CON~~6HLLER

Our Volume Sales Are So High
That Our Prices Are The World 's Lowest - Period!
CALIFORNIA
COMPUTER SYSTEMS
7710 Async. Serial Int.
$135
7490 GPIB (IEEE·488) Int.
$239
7470 Ana. to Dig. Converter$ 99
7711 Async. Serial (Term) $135
7712 Sync. Serial Int.
$149
7721 Apple Parallel Int.
$109
Calendar/Clock Module
$ 99
Programable Timer
$ 99

$169
$229
$159
$319
$599
$139
$149

PRINTERS
ANADEX
$ 2339
DP9500/9501
$ 1275
$CALL
INTEGRAL DATA SYSTEMS
Prism80
$ 1195
$CALL
Prism 132 Color Printer $ 1595
$CALL
MPI
$ 659
$CALL
88 G Printer
$ 749
99 G Printer

NEC
Spinwriter 7710
8023A
EPSON
MX80
MX80 Ft.
MX 100

VISICORP, INC.
Desktop Plan Ill
Desktop Plan II
Visifiles
Visiplot
Visitrend/Visiplot
Viside x
Visiterm
Visicalc 3.3
Visipak

MOUNTAIN
HARDWARE
CPA Multi -Function Card
The Clock
Supertalker
Music System
Expansion Chassis
Romwriter
Ram Plus (32K Board)

BUSINESS SOFTWARE
STONEWARE
$229
DB Master
$189
DB Utility Pack
$189
MICRO PRO
$159
Apple CP/M
$229
Word Star
$189
Super Sort
Mail Merger
$ 79
$189
Data Star
$539
Spell Star
Call Star
INFORMATION UNLIMITED
Pro Easy Writer
$169

DRIVES
APPLE

$169
$ 69

$219
$119
$ 79
$179
$119
$119

Call For Continental, uakin o. Broderbund, Automated Simulations, Avant -Garde,
Edu-Ware, Denver, Howard, Sirius , Sensible, Synerg isti c Software, Etc.

$459
ADD·ON $389

Hard Di sks + 8" Disks fo r Apple, TRS-80
$CALL
Apple Computer Products
$C ALL

---
-- ---
- ----.
--
-------
-~--

-~-·®

PRODUCTS • PLEASE CALL
OR WRITE FOR CATALOG.
MODEMS
Hayes Micromodem II
Hayes Smartmodem
Hayes Chronograph
Novation Cat
Novation D-Cat Modem
Novation Apple Cat II
No vation Auto Cat

MONITORS
Zenith ZVM-121 Phosphor
15MHZ
NEC 1201 Phosphor
20MHZ
NEC 0112 Composite
Color
NEC 2112 RGB Color
Amdek 300 Phosphor
Amdek Composite Color
Amdek IBM Compatible
Color

$289
$229
$199
$145
$165
$339
$209

DI SKETTES (Boxes of 10)
Verbatim Datalife
$ 24·95
Verbatim 8"
Double-Side/DD
$39-95
RAM CARDS
$ 119
Ramex 16 K Card
Ramex 128 K Card
$CALL
$ 119
Wesper 16 K'Card
$ 139
Microsoft 16 K Card
$ 119
Dana 16 K Card

$119
$179
$335
$899
$199
$355

80 COLUMN CARDS
FOR APPLE
$259
Wesper 8 0 Card
$299
Vision 80 Card (Vista)
$259
Videx 80 Card
MISCELLANEOUS
APPLE PRODU CTS
$ 119
Enhancer II
$ 39
Dana Apple Fan
$27·95
Sup R Mod

$899

IN COLORADO (303) 279-2727
• • •••.•.•.•.••••."•"•"•"•"•"•"•"•"•"•"•"•"•"••"• •"•"•"••••"• •"•"</'• •
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CALL "THE COMPUTER-LINE"

7 DAYS

1·(800)-525-7877
~

IN COLORADO
SUITE 108
THE GOLD OFFICES
607 10TH ST.
GOLDEN, CO 80401
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User'sColuntn-------------------------------------------------------------
the big disks using the PIP utility rou
tine. So all we have to do is to take a
disk from the Osborne 1 to the TRS-80
and ....
It doesn't work. The Osborne disk
format is different from the Omikron's
format. And, talking to Mike Mc
Culloch of Osborne Computer Cor
poration, I find there's no easy solu
tion to the problem. If there were a
"standard" 5 1/4-inch disk format (as

there is a standard for 8-inch disks
the IBM single-density soft-sectored
format), then Osborne would use it.
Indeed, when Osborne goes to double
density for disks, it'll use the new IBM
5114-inch double-density format. But
Osborne can't use a standard until one
exists.
Which means that the only way to
get files from the Osborne 1 to Zeke is
to send them out the Osborne 1's serial

Su«!!!
THE FIRST AND ORIGINAL TRUE SINGLE
BOARD S-100 BUSS COMPUTER;

THE SOS MASTER

MPM
CP/M•
TURBOoos·
'[SINGLE USER & NETWORKING]

•
•
•
•
•
•

ZBOA or ZBOB
4 TIMERS [ZCTCJ
64K RAM [64KXI CHIPS]
2 SERIAL PORTS (ZSIO]
4 PARALLEL PORTS (ZPIO]
UP TO 16K EPROM (2732]

•

NEC FLOPPY OISK CONTROLLER
(UP TO FOUR B" DOUBLE SIDED/DOUBLE
DENSITY DRIVES!

•
•

INTELLIGENT WINCHESTER INTERFACE
ON-BOARD EPROM BURNER
(DOES NOT REQUIRE 24V(

"beware of incomplete imitations"
CP /M is atrademark of Digital Research_ TURBODOS is atrademark of Software 2000.

=0~,!"!f!,!,!CIENCES
Marketing Division

21162 Lorain Ave./Fairview Park/Ohio 441?6 / f?1fil .1.11-R.'inntTI X !'.!Rnt .1 1 WDMR

220

April 1982 © BYTE Publications Inc

Circle 369 on Inquiry card.

port. Now the Osborne 1 has such
ports, both RS-232C and modem
ports, so that's not impossible, and
nowadays Osborne will furnish you
with software to accomplish the job
(well, to accomplish the Osborne 1
end of the job; obviously you'll have
to have appropriate software on the
other end to catch what the Osborne 1
is pitching).
Moreover, the Osborne 1 format
may yet become the "standard" for
5114-inch single-density disks. Accord
ing to McCulloch, the major software
houses have been given copies of the
specifications as well as an Osborne 1
machine and have been invited to offer
software on disks readable by the
Osborne 1; Adam Osborne has no in
tention of cutting his users off from the
vast marketplace of CP /M software.
Just the opposite.
So. By now you get the idea. The
Osborne 1 is as good an entry-level
system as I have seen. The only prod
ucts that come close to it are the new
IBM Personal Computer and the
Heath/Zenith H-89, and both come
with only one disk drive and very little
software at a price a good bit higher
than the Osborne 1.
I did not, however, recommend the
Osborne 1 to Arthur Clarke; and I
never seriously considered it as the
new machine Zeke wanted me to set
up as his assistant. It's not that I won't
keep mine and use it as a portable for a
very long time; but I need more ma
chine than can be bought for $2000,
and so does Arthur Clarke.

Candidates
"Maybe," I said to my mad friend,
"maybe I'll get an H-89. I can get it
with CP /M and a printer and get a
company to fit a case for it. I see ad
vertised a board that will let it talk to
8-inch disks, which will solve the
problem of communicating with Zeke.
I can end up with a portable."
"Good thinking, as long as you
think of it as a spare . Your real ma
chine needs an expandable bus."
'True. But for a portable.... In
fact," I said in boyish enthusiasm,
"maybe I'll get it as a kit and build it so

BASIC

for

68000
Now Hemenway Corporation brings
you a BASIC Interpreter for 68000
systems.

Easy. Hemenway BASIC is easy to use
because it allows interactive software
development. Simple program modifica
tions can be made through cursor
oriented edit commands. And debugging
can be performed through tr acing
commands.
Accurate. Provides up to 16 digits of
precision.

Compatible. Implemented to provide
compatibility with most 8-bit BASIC
programs. Now you can use existing
software with 16-bit microcomputers.

Versatile. Access directories, listings,
file manipulation, and other systems
functions without leaving BASIC. Simple
linkage to assembly-language routines.
Clean, uncluttered report formatting
with the PRINT-USING statement.
Dynamic string management with a
complete set of string functions. Error
trapping and handling without leaving
BASIC.
File Support. Full file support for
Random and Sequential files.
Hemenway BASIC is yet another high
level language supported by the MSP/
68000™ Real Time Multi-tasking
Operating System . Other products are
Pascal, Macro-Assembler, Link Utilities,
Text Editor; 16-digit Floating Point Pack
ages, and Scientific Functions Package.
To be released are FORTH, FORTRAN,
followed by COBOL.
For OEM terms and information contact:
Jim Hemenway, Marketing Director,
Hemenway Corporation, JOI Tremont St.,
Boston, MA 02108 /617) 426-1931
TELEX 921735

TM
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CORPORATION

User's Column------------------------------
I can understand the machine."
"Sounds like about as much fun as
an appendectomy," said Mac Lean.
I can always count on him to prick
any silly bubbles like that.
In the middle of all that came
another emergency. Dr. Stefan T.
Possony, my long-time friend, asso
ciate, and collaborator, decided to get
a computer. He'd seen Ezekial, and he
wanted him. Or one like him.
Not long ago the solution to the
problem would have been simple.
We'd simply hand money to Tony
Pietsch of Proteus Engineering, he
would produce an updated clone of
Ezekial, and all would be well. Unfor
tunately, Tony's in great demand as a
consultant and has just about gone out
of the systems-integration business.
So, what to get? For Stefan, and for
me.
It didn't take much research to come
to several conclusions. First, a profes
sional system ought to have 8-inch
floppy-disk drives. The little disks are
fine for entry-level learning systems,
but they're just not solid enough-and
won't hold enough files-for profes
sional work. Second, the system has to
use Digital Research's CP/M operating
system. With Xerox, Wang, and DEC
(Digital Equipment Corporation) com
ing into the field, CP/M is more than a

de facto standard, it's a necessity.
Third, the S-100 bus (in a quiet version
and built to the IEEE standard, if at all
possible) is still the most versatile
small-computer system going and will
be for some time. An S-100 with a Z80
processor is the way to go.
"But why not the new IBM Per
sonal Computer?" one of my sane
friends asked. "It has an expansion
bus. Not the S-100, true, but a bus.
And CP /M-86, and IBM maintenance
and-"
And 5 1/4-inch floppy disks, which
even with IBM behind them are going
to be a problem. Furthermore, as of
right now (fall, 1981) the local people
selling the IBM know nothing about
software availability, although with
Microsoft's support I expect that to
change by the time you read this.
The IBM may sweep the field;
heaven knows it's a handsome enough
unit. I learned to write with an IBM
typewriter keyboard, and I've found
few computer keyboards up to the
Selectric-and the new IBM computer
keyboard is even nicer. Indeed, I'm
thinking seriously of getting an IBM.
But for all of IBM's prodigious reputa
tion, it hasn't a lot of experience with
small computers. Until it gains some, I
think I'll wait. Besides, IBM Personal
Computers weren't available back last

summer when Stefan wanted his ma
chine.
So. What to get? And how to install
it long distance? That really presented
a problem. Possony knows nothing
about computers, and there aren't too
many off-the-shelf S-100 systems. I
could get a Vector; although I've no
direct experience with them, people I
trust tell me they're excellent.
But then I remembered: I have a
good friend, Dr. Colin Mick (Decision
Information Services, POB 5849,
Stanford, CA 94305, (415) 327-5797),
in the Stanford area, where Dr.
Possony lives. A quick phone call, and
Colin foolishly volunteered to help
Stefan. It turned out well. Colin in
stalled a CCS (California Computer
Systems) system with a Heath/ Zenith
Z-19 terminal in Stefan's house. He
chose CCS because that's what he has,
and he knows some of the CCS design
team; the result has been so successful
that Colin is now much in demand as a
small-systems consultant.
Another result is that Possony,
already one of the world's most pro
lific writers on foreign affairs and in
ternational politics, has more than
doubled his output. He loves his new
system; and when you consider that
Stefan is a Viennese intellectual, who
got his Ph.D. the year after I was born

RSONAL COMPUTER" USERS
YOU DESERVE THE BEST
WHAT THE
i;m~~~S/ONALS*
i~ ..i~· vsE

.;&;r.;of~~~~~t.~;; Circle, Suite B
}li-.::f!lli~(Ri~:.wi;.;.~4 (714) 540-1333 -

.....es Welcome

..

• 64KB-256KB Parity Memory
MP-064: $445; MP-128: $620
MP-192: $795; MP-256: $970
User upgradeable
Fully assembled, tested & burned-in
1-year warranty
• ASVNC Communication
CC-032: $145; CC-132: $275
CC-032 offers 1 serial port
CC-1 32 offers 2 ports
Program compatible with IBM's
Serial Com. Card
•SYNC Communication
CC-232: $295
2 RS232 ports
Capable of ASYNC, BISYNC.
SDLC, HDLC
~

•Combo Card
MC-064 to MC-256
Up to 256KB memory + 1 port
of parallel printer port + 1 port of
Serial port
•Direct Connect Modem
Model CC-323
1 port of RS232 Serial link
1 direct connect modem port auto
dial, originate/answer
• Hardware Prototype
WW-068: $75; WW-069: $55
WW-068 wire wrap card (13" x 4.2")
WW-069 extender
Get both for $95

*The following companies have chosen our products: Context Management,
Information Unlimited Software, Network Consulting Inc., Softech Microsystem Inc.

~:::..==-
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visible or Invincible?
t all depends on your perspective.

The Vision 80© is a video display card that

ives your Apple™ terminal an industry
80 column by 24 line display
creen with a full 128 character set in 
i.luding upper and lower case letters
with three dot descenders. It is compat
ble with all existing 'Appl,e TM BASIC
software at:ld allows the use of 80
colulilln lower case tex t with p ro
grams written in BASIC, FORTRA N
.
TM
Pas ca l, Microsoft CP/M
and
ASSEMBLER Full communications
l'M
jriver supp0rt allows the Apple II
to operate as an intelligent terminal
~ta ndard

No changes in operating or programming
procedures are necessary to produce what
ever sophisticated displays you require .
And it doesn' t interfere with the operation
of popular Apple™ compatible peripherals. Except for the enhanced display,
it's as if you
had never installed the Vision 80©
in your Apple 11™ computer.

1Definitely invincible. Ask Softalk
mag azine editors, who rated
Vision 80© the Best Apple
video display card on the
m arket.

But the Vision 80© card has an
"Apple" command vocabulary
including H-tab, V-tab, HOME,
TEXT, PR# GRAPHICS) .

Definitely invisible.
Ask your local computer dealer for
a demonstration of the invincible,
invisible Vision 80© video
display card by Vista Computer
Company. Or correspond with
us directly: Vista Computer
Company, Inc. 1 31 7 East
Edinger, Santa Ana CA
92705, (714) 953-0523.
Toll
free
order
line:
(800) 854-8017.
Be sure to inquire about our new
Vision 40, a softscreen program
mable character generator for
Apple II™ computers. It's great
for graphics and perfect for
foreign language applications.

Perceptive Perspective

Vlstu'i---

Circle 427 on inquiry card.

COMPUTER COMPANY. INC.
1317 East Edinger • Santa Ana. CA 92705
714-953-0523
800-854-8017

©1981 Vista Computer Co ., Inc .
Apple and Apple II are trademarks of Apple Computer Inc .

CP / M is a trademark of Digital Research Inc.
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[iJWABASH

L:loPUS
We stock the complete line of BASF diskettes,
reel-to-reel tapes, mag cards, disk packs and
cartridges. We also carry MAXELL, OPUS and
WABASH products. All are 100% certified and
fully guaranteed.
Box of 10 diskettes:
5Y•"
8"
$20
$21
OPUS ss/sd .. ... . ... . . . . .
23
24
BASF ss/sd . . . ... .. . ... . .
23
24
WABASH ss/sd . . .... .. . .
MAXELL . TOO LOW TO QUOTE.
CALL
51/• "·10 sector-now available
SEtclotlng must be s eclfled.
51/4 " Ot 8" Vinyl. Storage Pages .••.•• . • 10/$5
LIBRARY CASES
8" Kas-sette/10 .. . . . . . .. $2.99
5'/.s" Mini Kas-sette/10 . . $2.49

HARDHOLE DISK PROTECTORS
Reinforcing rings of tough mylar
•
protect disk hole edge from
damaoe.
51/•"
8"
$3
$4
Applicators . ..... ... . . . . .
$6
$8
Hard hole Rings (50) . ....• .
DISK DRIVE HEAD
CLEANING KITS
Prevent head crashes and
ensure error-free operation.
51/4"or8" ...... .... $19.50
SFD C- 10CASSETTES . .• .• ,., •• ,, ..• 10IS7
(Ali casulles Include box anc labels.)
Get 8 cassettes, C-1 O
Son ic, and Casselte/8
Library-Album, as Illustrated,
for only ...... $8

SNAP-IT POWER CENTER
Turns 1 outlet Into 6. Wall
mount or portable. Circuit
breaker, lighted switch and
UL approved.
4"x3"x2" ... . . . . .... • . . ............ $19.95
We also offer prinler ribbons, prlntwheels,
type elements, equipment covers, power con
soles, paper supplies, storage and filing equip
ment, furniture and many other accessories
for word and data processing syslems. Write
for our free catalog.
VISA • MASTERCHARGE • MONEY
ORDERS • CERTIFIED CHECK • FOR
PERSONAL CHECKS ALLOW TWO WEEKS
• C.0.D. REQUIRES A 10% DEPOSIT • CAL.
RES. ADD 6% SALES TAX • MIN $2
SHIPPING & HANDLING • MINIMUM
ORDER $10 • SATISFACTION GUARANTEED
OR FULL REFUND

ABM

PRODUCTS

8868 CLAIREMONT MESA BLVD.
SAN DIEGO, CALIFORNIA 92123
Toll Free 800-854-1555 Order Only
For Information or California Orders

(714) 268-3537
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and who knows very little about ma
chines, that's quite a statement. It's
also a great testimony to Colin's pa
tience and instructional capability.
Decision Information Services got
one thing out of it. They're writing a
book for first users. Given Colin's
understanding of computers and
Stefan's ability to ask penetrating
questions, I wouldn't be surprised to
see it become the best book ever done
on the subject.
So. That was one candidate. CCS
seemed a very good system, and cer
tainly a lot of them are being sold.
Tony, meanwhile, was putting to
gether a Godbout (Compupro), with
the dual 8085/8088 8-bit/16-bit capa
bility. And Richard Frank, of Sorcim,
had told me he uses Godbout units for
all his development work because he
considers them the most rugged and
reliable systems available.
I stewed for a while, then called Bill
Godbout. The result is that Zeke's big
brother is sitting in the next room.
Understand that I've nothing against
the CCS system. Quite the opposite.
It's an excellent system and one of
those I recommend. But the Godbout
is more than that. It's built like a
Mack truck. You couldn't hurt it with
a nine-pound sledge. When it comes to
rugged reliability, Godbout is the way
to go for my money; and Tony says
the bus is the quietest he's ever worked
with.
What we have is the Godbout
(Compupro) S-100 box, Godbout's
disk controller and interfacer board,
his 8085/88 processors as well as the
Z80 processor (obviously you can't
use both at the same time), 128K bytes
of Godbout memory, and his system
support vectored interrupt board. The
disk drives are Qume double-sided
double-density 8-inch drives with a
Vista box and power supply.
I confess to being a bit worried
about double-sided double-density
disks. Asking for trouble, I thought;
but I was wrong. With the Godbout
controller and Qume drives my disks
are as quiet as the !com drives ever
were-and they're wonderfully fast.
We're still shaking down the God-

bout system. When it's all done and
checked out, I intend to get another set
of Qumes and install them in Zeke.
More on both the Qumes and the
Godbout another time.

WRITE Arrives
So. Zeke has two new friends, the
Osborne and the Godbout; and he's
about to get new disk drives.
There's more happening here at
Chaos Manor. Tony Pietsch's new text
editor, WRITE, is done at last. I'm us
ing it to do this column.
Write is much like Electric Pencil
without bugs. It ought to be: back
when I started writing with com
puters, Pencil was the best editor
around, and we put together a system
to work with it. Unfortunately, Pencil
has bugs. One, the tendency to drop
letters at the ends of lines, is
notorious. Another is a needlessly
complex handshaking routine to cou
ple Pencil to the Diablo (that one's so
severe we use a special CP/M BIOS
[basic input/ output system] reserved
just for Pencil). There are other prob
lems, and over the years my partner
Larry Niven and I have been making
lists of Pencil's faults. We've also made
notes on just what we'd like in a text
creation editor, features that Pencil
never had.
Anton (Tony) Pietsch has been col
lecting those notes and writing an
editor to fit. In these columns and in
pieces for BYTE's companion onCom
puting, now called Popular Comput
ing, I've several times announced that
it would be ready "real soon now." I'm
happy to say that this time it's here
and it w orks.
But this version will only work for
systems with memory-mapped video
display. For the Godbout that's
simple enough: we use an Ithaca
IA-1100 Write-Only Memory video
output board addressed to hexa
decimal address FCOO, and a separate
keyboard. The system normally oper
ates through an H-19 terminal, but it
can be rigged up to think that Ezekial
is its terminal-or to work with my
regular keyboard, putting the output
up on my big 15-inch monitor screen

LOGO

Language of the 80's
Apple Logo and Logo introduce you to a dynamic new computer language that not only
enables educators to make full and innovative use of the teaching potential of modern computers
but also offers programmers an easy-to-use system of considerable power.
Readers of this book will see that the designers' vision of Logo as a virtually unlimited educa
tional tool has now become a reality. Logo enables even young children to use the computer in
rewarding, self-directed projects, while at the same time providing sophisticated users with a
powerful and expressive general programming system. This book presents the reader with a com
plete guide to the exciting applications of this unique procedural language.
The author introduces programming techniques through Turtle Geometry-a series of
fascinating exercises involving both Logo programming and geometric concepts. Later
chapters illustrate more advanced proiects that utilize Logo's sophisticated listprocessing capabilities: these include the conversational DOCTOR program with its
simulated psychotherapist and an INSTANT program with which parents and teachers
can create a programming environment for preschool children. The book also contains
reference material of enduring value to sophisticated users.
Get in on the ground floor of the burgeoning Logo movement with this comprehen
sive, detailed guide to the up-and-coming computer language of the Eighties I
This book is published in two versions: Apple Logo is for users of Apple Logo™ software
(distributed by Apple Computer Company) and contains an appendix for users of Tl Logo™. Logo
is specifically for users of Logo software developed at MIT for the Apple II computer (distributed
by Krell Software and Terrapin, Inc.) Logo also contains appendices that enable users of Apple
Logo™ and Tl Logo™ to carry out the projects in the book. Be sure to specify Apple Logo or
Logo when ordering 1
Apple Logo
$14.95
240 pages,
softcover, illustrated
Logo
$14.95
240 pages,
softcover, illustrated

-

....-0

ORDER TOL·L/EREE
800-258·5420
BYTE Books

70 Main St

Peterborough, N.H. 0345

Circle 67 on inquiry card .
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through the IA-1100. This is one of the
advantages of an S-100 bus system.
You can configure it to do nifty things
like that.
Anyway, back to WRITE. Why is it
so good that I'm willing to overlay
some of my memory with video and
have special boards, and such like?
Can it be as good as all that?
It depends on what you want an
editor for. I have no doubt that some
of the really fancy "window-type"
editors based on the MIT EMACS
editor or built around special display
boards may be more elegant in theory.
Moreover, Micropro's Wordmaster
remains, in my judgment, the best
programming editor ever invented.
But for just sitting down and writing
I want something as nearly invisible as
can be made. I don't want to think
about my editor. I don't want it to nat
ter at me about line numbers and col
umn numbers and such. I don't want it
drawing funny lines across the screen
to mark the ends of pages. I don't
want it clicking disks at me, or run
ning out of disk space and giving me
no chance to change disks.
And if I want to pull some text in
from another disk somewhere, I want
to be able to do that. If I want to write
some text out onto a safety disk, I
want to be able to do that, too. If I

~JJ BASF

want to print out my text on paper, I
don't want to have to double-space it
on the screen in order to get it double
spaced on the manuscript.
And for heaven's sake, if I fiddle
around with a paragraph and snip off
words here and add some there, I
don't want to have to reformat the
text! My editor should do that for me,
silently, easily, automatically.
And that's what I have in WRITE. A
nearly invisible editor. Add to that a
really powerful macro-command
capability, with loops and global
searches and deletes, and an ability to
link disk files so that the program
treats them as if they were one enor
mous file.
Add it all up and it's WRITE,
Writers' Really Incredible Text Editor.
I'm sure I'll have more to say about it
another time. Meanwhile, if your sys
tem will run Electric Pencil under
CPIM, it will run WRITE, which will
be able to read all your old Pencil files.
(It will also read Wordstar and Word
master files.) If you do creative writ
ing, you'll appreciate WRITE a lot.
Highly recommended.
One more note on text editors. Peo
ple ask me what I have against Word
star. My answer is simple. Lots of
friends use Wordstar, and I use it on
the Osborne. It's a good editor to run

command

DISKETTES

BASF Diskettes at compe·
tltlve price. Call TOLL FREE
(800) 235-4137 for prices and
Information. Visa and Master
Card accepted.

on a terminal. Like all editors on ter
minals, the scrolling is ugly, but that's
not Wordstar's fault. Micropro Inter
national continually works to add fea
tures and capabilities, and it's done
well.
What Micropro can't do is correct
the basic deficiency, which is the two
keystroke command system with
delay in between strokes. When I want
to delete a line, or scroll, or go from
the beginning to the end of the text, I
want to do that right now. I don't
want to hit control-Q, then remember
that "c" takes me to the end of the text
unless I've hit the space bar in be
tween, in which caseNor do I want a bunch of prompts
and lines and menu items on the
screen. OK, so you can suppress those
menu descriptions-provided, of
course, that you remember all the
command items. But you won't.
Wordstar has too many features. Now
that would be all right if you could ig
nore most of them, but you can't.
They take up single-stroke control
characters so that there are none left
for the functions you want to have
happen fast. In contrast, WRITE's ap
proach is to use the single-strokes for
such things as toggling insert/ delete
modes, opening a hole in the text for
long insertions, and marking blocks of

your own

STARSHIP

"°'iJ>

~·
We're it for your
hardware and
software needs.

MARCH
SPECIAL

with

Fleet

Maneuvers

1882's hottest new,
play b y mail game.

SuperCalcIM.
$236
THE APPLICATIONS GROUP

by

f9nT9)TIC )1mUL9TIOm

p. o. box 24566
dcnvC?r colorado 80224
PO Bo• 992 Ca '"0"!0"
Circle 319 on Inquiry card.
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Circle 35 on Inquiry card.

X 75006

CALL TOLL FREE

1-800-528-1054

ATARI
Special 32K 800 System
800 w/32K. recorder. star
raiders. joysticks _
___ Call
Above w/48K ....... ___ Call
800(_____ . ____ S67Cl
400 ...... _
__S34Cl
810 Disk Drive
_ S44Cl
825 Printer __
___ 5590
850 Interface
$170
410 Recorder . _
. $ 75
A"'.:ln

~1~~

~Anr4om

16K Memory ___ ... . _.. :;i H.l
32K Memory_ .... ____ $125

MODEMS
Novation
CAT . .. .. .. ... .. . . $140
D-CAT . _
_. _ $155
Apple Cat 11 .•...•.. .. $349
Auto Cat _............ $235

-

Datasouth
OS 180 _

_Call
_Call
_Call
_Call

$1260

Diablo
630 RO w/Tractors _
630 RO wo/Tractors _

$2260
$2050

Epson
MX-80 . . . _____. . _. . _. Call
MX-80 F/T _. __ . _. _. __ _ Call
MX-100 .. __
. . . . ___ Call
lnfoscribe
500 .... _..•.... _. . _ _ Call
1ooc ...... .. . . .. _. _. . Call
NEC
PC-8023A _....... _ _. _ Call
3510 ...... - ..... . - $1690
7710
__ Call

n20 ... .... _

______ Call

Okidata
Microline 80 .
__ $330
Microline 82-A
$455
Microline 83-A _. _. __ . $740
Microline 84 _.. . ...... _ Call
Paper Tiger
560G ___ . . ... _

__.

$1050

SPECIAL WORD PRO< E551NG 5Y5TEM

Altos 8000-2, Televideo 950, Diablo 630RO, Word Star, Cables ....... . . S583Cl
above w/TELEVIDEO 910 . . .... . .. . . . ..... - .. . .... ... .. .. .. .... .. . $5500

VIDEO TERMINALS

COMPUTERS

Adds
Viewpoint ....•.... ___ $530
Altos
Altos I
Call
Soroc
IQ 120
. . . .. __ $630
1a 130 .. . .. . .. . . . . . . . . Call
1a 135 . . . . . . . . . . . . . . _. Call
1a 140 .
_. . . . .. . . . . .. Call
Televideo
910 c ----. .... ... --- $570
912 c . -. --. -. $675
920
$735
925 c -. . . . .. . . . -. -.. $730
950 c . ---. -... --.... $915
Zenith
Z-19 _. _
_. . _.. __ . $680

Altos
ACS 8000-15 _.... .. $3850
ACS 8000-2
w/CPM " ...... . _ $2650
Al spa
ASCl-1
____ _ ___ Call
ASCl-2 _........ _
__ Call
California Computer
Systems ....... . .. .. ... Call
IBM
Personal Computer . _. _. Call
NEC .. . . .. .... ..... ... . Call
Northstar
Advantage . ___. _.
_$2990
Horizon II 64K OD
$2690
Televideo Systems
System I _... __..... $2255
System II __ _. . _. . _. $5045
TS-802 ___ . . . . . .. . $2700
TS-802H
$5050
Zenith
Z-89 48K w/CPM" .. $2160
Z-90 64K w/CPM " . . $2385
Both above w/supercalc

c . -.. .. -.. . .. . -.

DISKETTS
Elephant
5X" 0. Sector (100) __.
Scotch
5X'' 0.10.16 Sector
(100) - ............. - .
8'' 0 .32 Sector ( 100) ..

$250
$260

Lobo
Apple 1st Drive ... .. __ $400
Apple 2nd Drive _ _
_ $350

MONITORS

$115
_. Call
__ Call
__Call
. Call

$215

DISK DRIVES

Texas Instruments
810 Basic __ . ...... . $1275
Zenith
12" Green Screen
Amdek
Video 100 . ... . ..... . .
Video 300 .. . _. . . . . . . .
Color I .
Color 11. • . • • • . • • • • • • •

-

~=ta systems

PRINTERS
C. ltoh
F-10- Parallel
F-10 - Serial ...... .
55CPS- Se1
Prowriter

-

tllPUll:R
WAREHOUSE

2222 E. Indian School Rd.• Phoenix, Arizona 85016
Order Line: 1-800-528-1054
Other Information: 602-954-6109
Store Hours: Tues.-Fri. 10-5 MST Saturday 10-2 MST

Prices reflect 3% cash discount. Product shipped in factory cartons with
manufacturers warranty_Add 2% a minimum of $5 for shipping and handling .

Personal checks will delay shipping two weeks.
Prices & availability subject to change without notice
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text and moving them; and, much as
Wordmaster does, it allows you to use
the macro-command capability for all
the really complicated stuff. WRITE
also has the menu available at any
time: simply hit Escape and you'll see a
whole list of instructions, pages of
them if you like. But you don't see
them unless you want to. I wish
Wordstar had taken that approach.
I do recommend Wordstar for some
purposes. First, it works on a terminal.
Because it knows where the ends of
pages are, it can do indexing. It for
mats on screen; what you see is what
you get, an intolerable disadvantage
when what you want is a simple
double-spaced manuscript (who wants
his on-screen text double-spaced?) but
a real boon if you're publishing a
newsletter or other matter requiring
holes for illustration. It has a good
mail-merge utility. If you can use any
of those features, Wordstar is the only
program that has them.
Incidentally, there are a couple of
candidates for Wordstar's crown, one
of them being MINCE (acronym for
MINCE Is Not Complete EMACS)
which emulates EMACS, the MIT
(Massachusetts Institute of Tech
nology) full-screen editor and is cer
tainly the best editor if you want to

write LISP programs. MINCE works
on terminals (but not with memory
mapped video; at least I've never been
able to get it running on Zeke). Now
that the Godbout with the H-19 is up
and running, we'll have a more
thorough report. But when it comes to
creating text, you won't beat WRITE.
Or so say I.

muSimp/ muMath
Some time ago, I got a copy of
muSimp/muMath from the Soft Ware
house. Marketing of these programs
has since been taken over by Micro
soft, which has probably enhanced the
documentation-at least it usually
does.
There's nothing quite like muMath
[For another review see 'The muSimp/
muMath-79 Symbolic Math System"
by Gregg Williams, November 1980
BYTE, page 324]. The basic concept
comes from MACSYMA, the sym
bolic-algebra programs continually
under development at MIT's computer
laboratories, which run on the DEC
PDP-10. Obviously, there is no way
to put the full power of a PDP-10 into
a microcomputer-although the God
bout 8085/88 comes closer than I
would have thought possible a few
years ago.

THE

JRAM
New 512K RAM card for the IBM
Personal Computer. Parity and
paging hardware. Up to one and
a half megabytes per system
using 3 JRAM's. Included is flop·
py with software to allow any par·
tion of memory to be used as
simulated floppy drive. All RAM
locations are socketed and par·
tially stuffed cards are available
on special request.

$1500
Tall Tree Systems
1036 Los Altos Avenue
Los Altos, CA 94022
(415) 941-8748
Circle 404 on inquiry card.
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MuMath consists of a core plus a
whole series of auxiliary routines . The
programs are written in LISP, but you
don't have to know LISP to use them.
(It would help, though. Boy would it
help.) MuSimp is another package of
routines which will also work with
muMath . Together they will do a sur
prising lot of useful work. You could,
for example, write a Visicalc in
muSimp/muMath, and I suspect it
would work quite well. There are also
examples of how to write a database
system using them.
In other words, muSimp/muMath
have a lot more power than appears
on the surface (or, indeed, is hinted at
in the advertisements).
Their primary purpose, though, is
to do symbolic math. And here I have
to confess a fault. When I first got
muSimp/muMath, I tended to com
pare them to MACSYMA, and of
course these programs written for 8-bit
microprocessors came up wanting.
How could they not? What I should
have done was find someone who
never had access to MACSYMA and
ask what she thought of them, and
recently that's what I did.
"Wonderful," said my lovely friend .
"I've never even suspected you could
do things like that on a computer.

MISSING LINK

Adapt IBM ET50. 60. or75 to Apple II or Ill
with our Missing Link for word processing
quality output.
• Does not attecl normal tyµewrner operation
• Typewriter still qual1f1ed for IBM rna1ntenance con
lract

• Interface isolates tt1e Apple from the typewnler
See our full page ad in May 1980 BYTE

Check with your local Apple deale< or to
orde< call: 1-800-845-2712 (In S .C. call
1-800-922-5528)
If you need vvord processing software. we offer
M anuScripter 1n tv\lo versions. Beginner S95.
Advanced S195

·s C

residents add 4'1.,

~11t$ taie.

liil~it~~r~~s
COLUM BIA SC 29250 • (803) 254·0804

Circle 98 on inquiry card.

FOR UCSD PASCAL* SYSTEMS
$650 - PDBASE an Entity Relational
Data-base. Complete with
English query language, for
mated screen, procedure lan
guage, data security, multiple
users, validity checking and
example relations .
$300 - Program interface for
PDBASE
$ 25 - PDBASE users manual
$125 - [nteractice spelling checker
$100 - Complete LISP interpreter.
!OTC Inc.
910 Sully/Laramie, WY 82070
*Trademark Regents Univ. of Calif.
(307) 721-5 818
Circle 215 on inquiry card.

Made by Seikosha, AXIOM'.s new GP-100 is the finest printer
a little money can buy. It uses standard 8-1/2 x 11 paper and has
AXIOM's fabulous graphics interfaces for Apple, TRS-80, Atari,
PET, HP and more! See the GP-100 at your AXIOM dealer today!

Seikosha 1s the lead in g company o f the
w orldw ide Seiko Group.

AXIOM CORPORATION
1014 Griswold Avenue, San Fernando, CA 91340 ·Telephone: (213) 365-9521 ·TWX: 910-496-1746
Circle 47 on inquiry card.

Circle 436 on inquiry card.

STARTING YOUR OWN
MICROCOMPUTER BUSINESS

Starting your own microcomputer business is easy if you
know the right steps to take. Two volumes of the new book
Your Fortune In The Microcomputer Business describe the
things you should know to start right and to build your
business successfully.
Many people have good ideas for a successful microcomputer
business. But they don't know how to put their ideas into
action. These people are plenty smart. That's not the problem.
The problem is in knowing simple things: How to analyze the
market. How to select the right product or service. How to get
enough startup money. How to plan your growth and success.
The answers to these problems are not hard to understand. All
you need is the right information. Your Fortune In The
Microcomputer Business gives you the knowledge tools to
start right, grow and prosper.
This practical reference manual has no hocus-pocus. It does
not tell you how to do astrology or dating services. It does give
you clear, complete, step-by-step instructions on how to get
started right and insure your success!

Volume I Includes:
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Items Reviewed
Ashton-Tate
Suite 1510
3600 Wilshire Boulevard
Los Angeles, CA 90010
(213) 204-5570
WRITE
(Writers' Really Incredible Text Editor)

California Computer Systems
250 Caribbean Dri ve
Sunnyvale, CA 94086
(408) 734-5811
$2350

Model 2210A S-100

Compupro-Godbout Co.
Oakland Airpo rt, CA 94614
(415) 562-0636
6 MHz
8 MHz

$425
$525

T RS-80 Model I or Ill
TRS-80 Model III or

$89.50

Cornucopia Software
POB 5028
Walnut Creek, CA 94596
(415) 524-8098
Microproof

CPIM
Optional Correcting
Feature

$295

Micropro International Corp.

Volume II
Growth, Survival

1299 Fo urth Street
San Rafael, CA 94901
(415) 457-8990

and Success
$495

Wordstar 3.0

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

Wildfire Publishing, P.O. Box 420-DK
Carpinteria, CA 93013 Ph. (805) 684-1489
Please send the following book(s) by return mail.
understand if I want to return them for any reason within 30
days of receipt, I can do so and get a prompt full refund.
D Your Fortune In The Microcomputer Business
Vol. I, Getting Started, $20.00. (Postpaid)
D Your Fortune In The Microcomputer Business
Vol. II, Growth, Survival and Success, $20.00. (Postpaid)
Calif. residents please add $1.20 each sales tax.
Name - - - - - - - - - - - - - - - - - - - - -- Slrtet
Ci1y _ _ _ _ _ _ _ _ _ _ s1a1e _ _ _ _ Z ip - - - - - 

Microsoft
400 108th A venue NE, Suite 200
Bellevue, WA 98004
(206) 828-8080
muSimp/ muMath
BASCOM BASIC
Compiler

CP/M and Apple

$250

CP / M and Apple

$395

Osborne Computer Corp.
26500 Corporate Avenue
Hayward, CA 94545
(415) 887-8080
Osborne 1 portable compute r
112 Marion A venue
Pasadena, CA 91106

Card# - - - -- - - - - - - - - - - - - - - - - 

POATA Minimum Data Base

Ex. Dt. - - -- - - - - MCinterbank #
Ill

1982 Wildfire Pub.

-----------------------~

$1795

Workman & Associates

Enclosed is _ _ _ _ _ _or charge my MasterCharge 0 or Visa 0
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$60

Innovative Software Applications

Spellguard 2.0

WRITE OR CALL-DONT WAIT!
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$149.50

260 Sheridan , Suite 300
Palo Alto, CA 94306
(415) 326-0805

Strategies for growth
Straight facts on incorporation
How to build your organization
How to manage cash Dow
How to develop your accounting system
How to manage employees, wages and salaries
How to survive a cash crunch
What to do if things get really bad
How to maximize your profits
How to grow by acquisition
How to value your business
How and when to sell your business

Signature

$395

8085/8088 Dual Processor

The hottest trends in the market
The seven best test markets
How to read between the lines at a trade show
107 ways to reach your market
Examples of the best ads in the business
How to get free advertising
The 21 steps to set up your business
How to start a manufacturing business
Volume I
How to write a newsletter
Getting Started
How to give a seminar
How to start a service business
How to package software for the mass market
How to be a highly paid consultant
Franchising-the good, the bad and the ugly
Interviews with six successful microcomputer businesses
How to use the RLC factor to be street smart, lean, mean and successful

Volume II Includes:
•
•
•
•
•
•
•
•
•
•
•
•
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(postpaid)
$84.50

APPLE®
SOFTWARE

TIME MANAGER
FOR APPLE' II AND II PLUS
LIST 150 .00

125.00

MICROPRO
WORDSTAR* .......... 245 .00
SUPERSORT* .. .. ... ... 130.00
MAILMERGE* .......... B5.00
DATASTAR* ........... 207.00

HAYDEN
APPLESOFTCOMPILER. 145.00

MICROSOFT
CPI M:,'
BASIC COMPILER ...... 315 . 00
TASC APPLESOFT®
COMPILER ......... . ... 150. 00
FORTRAN BO . ... .'.. ... 165 .00
COBOL BO ... .... . . . . . . 550.00
ALDS..... .. ...... . . . .. 105.00
ADVENTURE . .. .. ...... 24 . 95
OLYMPIC DECATHALON 21 .95

Microhouse continues to feature
the best savings on the best software.
TERMINALS
TELE VIDEO
950 ..... . . .... . ......... CALL
925 ... ... .. . . . . ... ...... CALL
920 . ........ .. .. . ....... CALL
912 . .... . . . .. . ...... .... CALL
910 . . .......... . ... ... . . CALL

PRINTERS

APPLE®
ACCESSORIES
MOUNTAIN
COMPUTER
MULTI/IQ.

. . 17B.OO

EPSON
MX-100 .. .. ..... . ...... . CALL
MX-BOFT .... . . .. . .... ... CALL
MX-BO ... . ............... CALL
EPSONGRAFTRAX ....... CALL
ALL EPSON PRINTER
ACCESSORIES ........... CALL

ANADEX
DP-9501 ........... . . . .. CALL
DP-9500 ....... . . . . .. .. . CALL
DP-9001 .. ... ... . .... . .. CALL
DP-9000 .. . .. .. ......... CALL
DP-BOOO . .. .. . .. . .. . . . .. CALL
DP-BOOO for APPLE . ...... CALL
ALL ANA DEX PRINTER
ACCESSORIES . . ... . ..... CALL

OK/DATA
MICROLINE B4 . ... . ...... CALL
MICROLINEB3A . . . . . .. ... CALL
MICROL/NEB2A .......... CALL
MICROLINE BO ... .... ... . CALL

ASHTON· TATE
dBASEI/
Version 2.0 . . . .. . . ..... 599.00

VIS/CORP

VIDEX
VIDEO TERM ..... . ... : . 290.00
KEYBOARDENHANCER . 105.00

C.ITOH
PRO/ WR/TERSER/AL . . . 650.00
PRO / WRITER PARALLEL 535. 00
ST AR WRITER I SERIAL .... CALL
ST ARWRITER I PARALLEL . CALL
ALL C. /TOH PRINTER
ACCESSORIES ........... CALL

CPIM®
SOFTWARE

MICROSOFT
Z-BO SOFTCARD . .. .. . . 299.00
16K RAMCARD . . .. .. ... 150 .00

MODEMS
HAYES
CHRONOGRAPH

RS·2 32 COMPATIBLE CLOCK /CALENDAR
FOR SMALL COMPUTERS. ADDS
DIMENSION OF PRECISE TIME·KEEPING
TO ALL RS· 232·C COMPATIBLE
COMPUTERS. USED IN CONJUNCT/ON
WITH USER·DEVELOPED SOFTWARE. THE
CHRONOGRAPH CAN LOG REPORTS
AND PROGRAMS BY DATE AND TIME.
COMPUTER ALARM FEATURE. STAND
ALONE UNIT. POWERED INDEPENDENTLY,
BATTERYBACK·UPAND WRITE
PROTECT SWITCH .
LIST: 249 . 00

208.00
SMARTMODEM .. . . .. .. 230.00
MICROMODEM II
(APPLE) .... . .. . . ...... 307.00

NOVATION
APPLE-CAT .. .. ..... ... 325.00
LIST: 389 .00

AUTO-CAT .... .... ..... 213 .00
D-CAT .......... "' · ..... 156 .00

VISICALCt . .. .. . ......... CALL
VIS/DEXt . . ... ..... .... 159.00
VISIF/LEt . . . . . .. . . . .. . . 200.00
VISJPLOTt .. ... . . ... ... 149.00
VISITERMt ............. 12B .OO
VIS/TREND-VISIPLOTt ... 220.00
DESKTOP PLAN/It ..... . 160.00

SUPERSOFT
TERM/I .. . . .. .. .. . ... .. 131.00
D~GNOST/CSI/ ........ B4.00
DISK DOCTOR.. . ... ... . B4.00
FORTRAN . . ........... 21B . OO
SSS FORTRAN
with RATFOR ... . ... . . . . 2B5.00
TINY PASCAL ... . . . .... 74.00

MICROSOFT

BASIC BO .. . ....... . ... 2B5.00
BASIC COMPILER ...... 315. 0 0
COBOL BO .. . .. ...... .. 56B.OO
FORTRAN BO ... . . ..... 345.00
muS/MP-muMA TH . . .. ... 215. 00
MACRO BO . . .. .. ...... 140.00

MICROPRO
WORDSTAR3 . 0* . . . . ... 299 .00
SUPERSORT* .......... 170.00
MA/LMERGE* .... . . .... 105 .00
DA TASTAR* .... ... .... 244 .00

,-,,,,-,
t-,
'
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The Microhouse Order Center is Open from 9:00 AM
until 8:00 PM Eastern Time Monday through Friday.

FORORDERS·PRICEQUOTES·AVAILABILITY

·01_ ,,_ · _,c =i·=i=i

Visa and MasterCard Welcome.
• Trademarks of M icroPro International.

VIS/CORP

t Trademarks of VisiCorp.
CPIM is

Digital Research.
APPLE is

IN PENNSYLVANIA

VISICALC

a registered trademark of

7-275 ·868·8219 :fJ~fE~4l~. PA 18016

NEW FOR APPLE' AND IBM

a registered trademark of

CALL

Apple Computers.

PRICES AN D SPECIF/CATIONS SUBJECT
TO CHANGE WITHOUT NOTICE

NEW

ALL ITEMS SUBJECT TO AVAILABILITY

C./TOH

F·10

DAISY WHEE L PRINTER
(REPLACES STAR WRITER II
PARALLEL AND SERIAL)
16 INCH WIDTH, FRICTION FEED OR
OP7JONAL BIDIRECTIONAL TRACTOR.
ET X!ACK. X-ONIX-OFF PROTOCOLS. LOW
PROFILE DESIGN... ONLY 6 INCHES HIGH'
40 CPS.
PARA LLEL OR SERIAL

Microhouse

Presents

CALL

SORCIM

SUPERCALC
LIST: 295 .00

Hour Ordering

219.00

With

Microline™

CA LL FOR THE LATEST MICROHOUS E
SA VINGS ON THE COMPLETE LIN E OF
M AXELL DISKETT ES.

NEW

C. ITOH

PRO/WRITER
SERIAL

120 CPS, BUSY READY. X-O NIX-OFF.
CURRENT LOOP

The Microcomputer People from Microhouse introduce
yet another innovation to computer shopping: Microline.
Microline is a computerized order-entry system, similar
to accessing time-sharing systems. Microline is easy to
use. All you need is a computer, a modem, a phone, and
to follow these easy steps:

U ST: 885.00

650.00

1 Dial 2 15-868- 123 0.

2 Microline will answer in one ring. (If not already in use)

PREMIUM
PACKAGE
D
16K RAMCARD

0 Z-80 SOFTCARD
0 VIDEX VIDEOTE RM
D INVERS E CHARACTERS ET
0 40-80 COLUM N SWITCH
D CP! M "· USER'S GUID E

3 A tone will be transmitted through the phone.
4 Connec t your modem to your phone.
5 Hit the 'RETURN' key on your computer. A self-explanatory
sign -on message will appear on your screen.

6 Follow the instructions to shop and order through Microline .

by TomHogan

UST: 775.00

619.00

7Payments by check, money order, C .0 .0. , MasterCard, or
Visa only.

The MicrocomputerPeople. Microhouse
Circle 272

ai

inquiry card.
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XAVRI.. systems

.. .
•
System 2
System 2 includes:
• 68000 processor at SMHz
• 32 bit registers. operations
• 7 vectored interrupt levels
• 256KB parity checking RAM
• 1 OMB Winchester hard disk
• 960KB floppy disk
• Graphics display monitor
• Multibus TM/IEEE architecture
• XVX multiuser operating system
• Option: UNIX™. CP/M™
• Screen editor. filer, linker
• Language: (Pascal. C. COBOL.
FORTRAN. BASIC. or Assembler)
• Option: add 1 OMB Winchester
with 1OMB tape backup
• Option: on site service

Software:
A· Counts™ accounting and inventory.
Bizgraf™ business color graphics.
Tektext™ scientific word processor.
TeleSoft-Ada™ to DOD specifications .
•UNIX™ of 8"11 Laborarories
• CP / MTM af 01g1tal Reseuch
• Multibus TM of In lei Coro.
• Ada TM Dflpr. of Defense

Representatives worldwide.

IMMEDIATE ATTENTION!
Please send specifications on:

D System 1

(52.000)

(board only. 1 28KB RAM)
D System 2
(with 1OMS Winchester)

(SB.500)

Name .... ............... .. .. ....... ............. .
Company ............... ..... .... .. ............. .
City ................ .......... State ........ .. .
Zip ........... Phone ..................... .. ... .
Phone:
(319) 344-0550

Cable:
XAVAXCORP

XAVAX Corporation
JOO Northwest Tower
Bettendorf. Iowa 52722
8482
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How long has this been going on?"
I shrugged .
"You mean I went through three
semesters of calculus and did ALL
THOSE PROBLEMS while you had a
computer program that would do dif
ferentiation and integrals? And I
mashed through Physics I and II and
solved problems with a hand calcu
lator when all that time Ezekial could
have done my homework?" By now
she was screaming.
"Uh, well-" Under the circum
stances I did the only sensible thing a
man could do. I hid behind my wife.
But my lovely friend did have a
point. True, muSimp/muMath are
limited in what they can do, but they
can do differentiation, integrals, and
algebra. They can factor and expand
polynomials. They can do matrix op
erations and simplify equations, and
do it all symbolically, the way you'd
mess around with the equations using
pencil and paper.
The programs aren't perfect. They
tend to run out of memory easily. The
way to escape that is to set up a kind
of subprogram consisting of those ele
ments of muSimp/muMath that you
need for your particular problem,
leaving out all the parts that won't af
fect what you're doing. For example,
you can configure a system that
understands trigonometry and com
plex numbers but doesn't know that
matrices and integrals exist. And so
forth.
There are other limits. The docu
mentation isn't exactly encrypted, but
it_'s pretty dense. You really have to
want to use the programs to dig your
way through that stuff, and as I said
earlier, it would help a lot if you
understood LISP. The authors of the
muSimp documents plainly do under
stand LISP, and although they don't
expect you to, they keep hoping you
will.
Still in all, there's no real competi
tion for muSimp/muMath. If you
want to do symbolic algebra, if you
want to use your computer to help
you get through Calculus 102 and
Physics 203, then you probably need
muSimp/muMath.

Recommended for those who need
it, with reservations as noted.

BASCOM Improves
More good news. Microsoft has
done it again. It has improved its
BASCOM BASIC Compiler.
What Microsoft has done is two
fold: it's added program CHAINing
with COMMON storage, meaning
that you can break a program apart
into pieces and execute it in parts,
passing variables to each chunk as
called. This greatly reduces the size of
the program code that must be in
memory a t a given time, which means
that it saves free memory and that you
can run bigger programs with more
variables.
Second, Microsoft has greatly cut
down on the run-time package, so the
total size of the programs is-or can
be-smaller, and also larger programs
can be compiled and linked.
More good news. Microsoft has
partially dropped the restrictive licens
ing provision that made you pay a
royalty on any program you sold that
had been compiled with BASCOM.
The bad news on that front is that it
has dropped the royalty requirement
only for the old BASCOM; if you
want to use the new, with the CHAIN
and COMMON keywords and smaller
run-time package and all that nifty
stuff, you still have to pay for each
copy you sell. Alas. But I suspect free
enterprise will end that; it's only a
matter of time.
Meanwhile, the new BASCOM is
very nice indeed. Take a trivial exam
ple: an old Star Trek game I've been
playing with. As you might suspect,
my Star Trek is the ultimate game,
with invisible Romulans, and shields
for the Klingons, and enemy bases,
and attacks on Federation bases, and
Federation trading ships, and black
holes, and-well, you get the idea.
The game was originally written in
EBASIC, a public-domain precursor to
Gordon Eubanks' CBASIC. I added to
it and translated it into CBASIC, but
eventually the program outgrew that.
Besides, it was getting awfully slow.
What I wanted to do, therefore, was

INCREASE
SALES
DF
CP/M®
ANYONE CAN USE CP/M
WITH SUPERVYZ

EXPAND YOUR MARKET
AND LOWER COSTS

SUPERVYZ is a revolutionary soft
ware concept that serves as a
mediator between the user and
CP/M, requesting information in plain
English and translating the response
into the form CP/M recognizes. Users
are led from one application to
another in a courteous and step-by
step sequence of menus. Aided by
descriptive error messages and
computer-assisted tutoring, the
operator avoids mistakes and is advis
ed of the next step in a polite and
friendly manner.

As a Dealer, SUPERVYZ allows you
to sell CP/M computers and applica
tion software to non-technical
markets, without the added expense
of teaching the operating system.
EPIC supplies the
menus or you
create your own to meet the exact
needs of your customers. Because
SUPERVYZ is compatible with over
2, ODO programs and 300 com
puters, you can bundle software from
different suppliers and SUPERVYZ
does the teaching. This eliminates
costly after-the-sale handholding.
For further information about EPIC
SUPERVYZ, call or write us today.

Supervyz is a trademark of
Epic Computer Corporation.
CP/M is a Trademark of
Digital Research.

Circle 172 on inquiry card.

@

IF>llE..
SOFT\NARE

Epic Computer Corporation
7542 Trade Street
San Diego, CA 921 21
Tel. 714-695-3560

NOW SOLO THROUGH DISTRIBUTORS
IN POPULAR FORM A TS

800-421-0814
DEALERS ONLY PLEASE
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Quality graphics
and symbols for
business and
pleasure.

Results ol the AlPHACOM 42
Thermal Prlnler

translate it into Microsoft BASIC and
compile it; but I couldn't because the
program was just too large. I could
break it into pieces for the Microsoft
interpreter, but that was even slower
than CBASIC.
Comes new BASCOM and I've
done it. Now I have a setup program
which invents the game universe and
makes the maps; then it calls in
another program which processes
commands; and every now and then
still another program comes in and
massages the data. It all works, letting
me have a Star Trek so complicated
that even I am beginning to think it's
finished.
Anyway, that's how the new com
piler works. On a more serious note, it
will compile my tiny database.
And here I have a problem. Should I
review software that I have written?
Certainly I have an obligation to tell
you it's mine. I try to be objective, but
certainly I could overlook flaws in my
own programs .

Minimum Data Base

fAST ·QUIET ·lOW COST
The remarkable ALPHACOM 42 high speed 40 column
thermal printer is now available through this mail offer for
only $199.95.* For Apple. Commodore. Atari and other
home computer users. this is the opportunity to own one of
the most reliable printers ever introduced. It's a fool-proof
printing mechanism that is backed by field experience with
more than a million similar units in industry, government
and education, plus a 90 day warranty. Fast, quiet and easy
to operate, the ALPHACOM 42 prints up to 120 text lines
per minutei Dump a 24 line CRT in 14 secondsl!
Order your ALPHACOM 42 today using the convenience of
Master Card or Visa. Call for immediate action. or mail your
check to ALPHACOM .

800·538·7047
"Interface Cables available for as little as $24.95.
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Circle 20 on inquiry card.

Minimum Data Base grew like
Topsy. It started a long time ago with
a thing called the People's Data Base
by Yogesh Gupta and others. It was,
in fact, the very first program I ever
got running. When I bought Zeke,
Mac Lean and Tony Pietsch handed
me Debbie (a Microsoft-like BASIC
that came with the !com disk drives
and, ugh, FOOS operating system);
and they handed me a listing of the
People's Data Base.
"Get that running," they ordered.
So I tried. Lord I tried. And I cer
tainly learned that semicolons are not
colons, that single quote marks are not
double quotes, that BASIC has a very
precise syntax and improvements are
not tolerated, and that I needed to
keep my temper well enough so as not
to throw anything heavy at Ezekial.
Eventually I got it running. It wasn't
a bad little program; more to the
point, it was well structured, with a
main routine and a series of subrou
tines, some of which themselves called
other subroutines. There were no
GOTO statements except within sub

PROM ITTM
APPLE II EPROM PROGRAMMER
Now you can enhance the
power of your Apple II system
and make substantial savings
by programming EPROMs
yourself, speedily and
reliably.
VERSATILITY · MPC Periph·
erals proudly introduces
PROM IT, the most versatile
EPROM burner in the. market
today for your Apple com
puter. Unlike other t;>urners
that program only a single
type of EPROM, PROM IT pro
grams BK, 16K and 32K
EPROMs such as the 2508,
2516, 2532 and 2732 with a
simple change of a personali·
ty module.

Two year warranty.

PROM IT Apple II EPROM
PROGRAMMER - Powerful.
Versatile . Best value for your
money.
UNBEATABLE PRICE ·
The Rom Writer sel Is for $175.
The Apparat sells for $149.
PROM IT is yours for $129.50.
BURN EPROMs! Not money!
Circle 287 on inquiry card.

NO COMPUTER POWER·
DOWN - The Zero Insertion
Force socket and EPROM
power-down switch permits
EPROMs to be easily installed
or removed without powering
the Apple down.
FLEXIBILITY - The powerful
disk-based software manipu
lates memory bl ocks , disk
files and EPROM code to pro
vide a flexible EPROM pro
gramming environment.
' App le II 1s a register ed trademar k o f App le Compu t er, Inc.
Ro m W rit er is a r egis tered trademark of M oun t a in Co m pu ter, Inc .
Appa r at i s a r egis tered tr ademark o f Appa r at. In c.
Pr o m It is a r egiste red tr adem ark o f MPC Pe ri phe rals Co rp.

MEMORY READABILITY 
Unlike some competitive
brands, the PROM IT's mem
ory mapped design allows
use of EPROM for machine
code routines executable by
the Apple 's 6502 microproc
essor.
CODE STABILITY The
switch selectable Write Pro
tect feature ensures code sta
bility by preventing accidental
overwriting of EPROMs.
VARIETY OF APPLICATIONS
Apple owners can run
EPROMs for several applica
tions including custom char
acter generators, custom sys
tem monitors, custom driver
software, product emulators,
operation testing, energy and
instruments control, data
acquisition , software security

M PC Peripherals Corp.
9424 Chesapeake Drive
San Diego , CA 92123
Tel: 714-278-0630

,

SOFTWARE
DEVELOPMENT
TOOLS FOR
INDUSTRY
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routines. None of this grasshopper this is. I notice that when you did all
jumping about that so ruins BASIC's that statistical analysis, you used your
PDATA thing."
reputation.
"Yeah."
The program was limited, and soon
"And your Christmas cards are on
I ran into the limits. So I began to im
prove it. The sort algorithm used was it, and you used to keep your check
a bubble sort. That wouldn't do, so I book balance-"
"I don't do that any more. I use a
put in a Shell-sort algorithm. There
CP/M CROSS·ASSEMBLERS
were no disk operations. I fixed that. Journal now."
Fast, comprehensive cross-assemblers
to run under CP/M. • Extensive pseudo·
"Yeah, but you used to," Barry said.
The command menu was processed in
ops Include full listing control, nested
efficiently, so I rewrote that and
Eventually he wore me down. So. I
conditionals, mnemonic synonyms,
mention
POATA, a small database
renamed
most
of
the
commands.
The
and Inclusion of external source flies.
"delete entry" system was asinine, and and do-all, available from Workman
Generate object file, assembly listing,
and symbol table from source code for
I set up an entirely new way to handle Associates. If I didn't already have it,
nine popular microprocessor families.
I'd probably buy it; I can't conceive of
that. And so forth.
XASM05 ...... 6805
Year after year the silly thing living without it, and I wouldn't have
XASM09 . .. . .. 6809
grew-and I found I was using it for time to write it again.
XASM18 ...... 1802
It is u"seful. And it's in both CBASIC
everything. It keeps phone numbers
XASM48 ..... 8048/8041
and
Microsoft BASIC, with the Micro
and
addresses.
It
keeps
the
list
of
mem
XASM51 ...... 8051
XASM65 ...... 6502
bers of the Space Council and the L-5 soft version compilable by BAS
XASM68 . . . . . 6800/6801
Board. When the Boy Scouts go hik COM-except that BASCOM will not
XASMF8 . . . . . . . FS/3870
' ing, a PDATA (after the original Peo compile the general program because
XASM400 ...... COP400
ple's Data Base) lets me make lists by it won't compile anything with arrays
Assemblers . . . $200.00 each
meal (what are we eating for Thursday defined by variables. POATA creates
Manual only ... $ 25.00
dinner?), or by who is carrying what databases and dimensions them ac
(who's got Friday's lunch?), and all cording to the number of fields you 've
8048 DEVELOPMENT PACKAGE
Now you can use the 8048 family of
that. When I do an anthology, a specified, but BASCOM wants to
single-chip microcomputers without
PDATA file keeps track of who has know those dimensions in advance.
buying expensive equipment. Develop
how many shares and what they've This means that you can compile
8048 software with the XASM48 cross
been paid. When new royalties come FONES (the telephone program) or
assembler. Then plug our EPR-48 board
in, it calculates what the new payment NANO (name and address) or any set
Into your S-100 system to program the
8748 EPROM version.
·
is and then writes the cover letter, whose structure you know in advance,
8048 Development Package . . . $574.00
makes mailing labels, and writes the but you can't just compile PDATA.
EPR-48 alone ................ $449.00
On the other hand, one reason
checks.
is so useful is that you can
PDATA
Versatile.
And
darned
easy
to
use.
EPROM SIMULATOR BOARD
run
"You
ought
to
sell
it,"
said
Barry
it
interactively
in interpreted
Debug dedicated systems quickly. Our
Workman of Workman Associates. Microsoft BASIC and write your own
PSB-100 PROM Emulator Is an S-100
board with up to SK of RAM. Cable with
"Let me handle it for you. It won't special-purpose routines (such as the
24-pln plug replaces 2708 or 2716
make you rich, but what do you care? one that determines what my contri
EPROM(s) In your target system for Ins
People out there need the program."
butors ought to be paid, given the
tant program testing
"Maybe," said I. "What if-gulp total royalty). If you know BASIC at
PSB-100 EPROM Simulator ... $445.00
what if someone reviews it and doesn't all, you can do a lot with POATA.
w/2K RAM
like the documentation? I can stand
So. Useful, yes. But it is not a rival
•Trademark of Digital Research
not being thought an elegant program to dBase II and doesn't claim to be. All
mer, but-"
it claims to be is a very useful little
"Don't worry about it. I learned to general-purpose data handler that pro
use it, didn't 17''
vides a structure to let you mash data.
I shrugged. "Also, look, there's very And it will do all the statistics taught
little new in there. True, I didn't steal in elementary stat courses: sums,
it from Gupta and the People's Data averages, standard deviations, me
"
Base; there probably aren't ten lines of dians, means, and correlations be
DOVER. DEL. 19901
code left from their original. But it's all tween two variables.
302-734-0151
I've always liked it, and I'm happy
very straightforward code. Nothing
to
share it.
elegant
at
all."
Visa and Mastercharge accepted. We ship 8" single·
Next time, more on Zeke's new
"That's the value," Workman said.
density and Softcard + 5.25" diskettes. Ask us
about other formats. OEM AND DEALER INQUIRES
"Look, lots of people want a general friends and a lot more on financial
INVITED.
purpose
do-all program, which is what programs .•
+ Trademark of Microsoft
1

~l
~TEST.
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Boak Reviewws
Handbook of
Dlgltal IC
Appllcatlons
by David L. Heiserman
Prentice-Hall Inc.
Englewood Cliffs, NJ
1980, 428 pages, s21 _95
Reviewed by
Clifford R. Mosley
Network Test
and Training Facility
Building 25. Code 850.2
Goddard Space Flight Center
Greenbelt. MD 2077 I

Ordering a book without
first reading the fine print is a

risky thing to do. I have
found that getting what you
order is not always the same
as getting what you want.
When I first saw the title of
this book, I thought, natural
ly enough, "This is a book
full of digital IC application
projects." Because I'm always
anxious to build new gadgets,
I promptly ordered the book.
When it arrived, I tore open
the package, flipped open the
book, and found myself
totally let down! It was not a
collection of projects, but a
book about basic digital con
cepts and devices.
But I had paid good money
for the book, and the least I
could do was give it a closer

I

Telecommunications package to interface most mic
rocomputers to the Western Union Telex II (TWX) net
work. TXL allows your computer to function as an
intelligent telex station  replacing the conventional
paper tape telex machine. You edit your telex mes
sages to perfection using your text editor. TXL auto
. matically formats and sends them. Incoming telex
messages are received, displayed, stamped with date
and time, and then written to disk storage.

TXL outperforms
the conventional
paper-tape
telex machine!

ware packages:
eq':'i_!:_e :Z-80 cpu

an~ C~1 M.

24224 Mlchlga Avenue
Dearborn, Mlchlg8l148124
Phone: 313-565-4000

Telex. 810-22 11265 Catlthon Dl'b
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look. When I overcame my
initial prejudice, I discovered
that it did, in fact, have some
very good characteristics.
Handbook of Digital IC
Applications appears to have
been primarily designed as
a textbook for a technical
school or intermediate engi
neering course in digital de
sign. At the end of each seg
ment, Heiserman has in
cluded an exercise on key
points to encourage further
study. Answers to selected
exercises are included in the
back of the book, allowing
readers to check the accuracy
of their quiz answers. Despite
the fact that the book is
targeted for a technical au
dience, I feel that a serious
hobbyist with a fair math
background could learn a
great deal. The text is sup
ported by many helpful il
lustrations and is written in a
pleasantly explicit style.
Basic combinational logic
(AND, OR, INVERT, etc.)
and Boolean algebra are the
dominant subjects of the be
ginning chapters of the book.
These fundamentals are dis
cussed in a little greater detail
than in most books of this
type. Heiserman then moves
into a discussion of digital
hardware, detailing the de
sign aspects of interfacing
TTL (transistor-transistor
logic) and CMOS (comple
mentary metal-oxide semi
conductor) logic with some
of the more common input
and output devices. He also
discusses some of the prob
lems encountered when com
bining TTL and CMOS logic
within the same system and
describes flip-flops, counters,
timers, code converters, dis
play drivers, AOI (AND-OR
INVERT) circuits, and other
similar digital devices.
In the final chapters,
Heiserman introduces more

complex devices such as data
selectors, data multiplexers/
demultiplexers, parity gene
rators/ detectors, arithmetic
circuits, and memory cir
cuits.
One of the greatest
strengths of the book is
Chapter 11, where Heiserman
uses a refreshing approach to
present an application of the
basic theory of the earlier
chapters. He leads the reader
through the design of a sim
ple digital measuring system
(in this case a frequency
counter), developing each
unit of the system as a sepa
rate block, then illustrating
the process of integrating all
of the blocks into a complete
system.
The book has some weak
points. It lacks a glossary,
and the index is a little skim
py. Both are important in a
technical book in order to
quickly locate information.
These faults reduce the over
all effectiveness of the book
as a learning aid.
Also, some minor technical
(or possibly editing) errors
tend to confuse the reader.
One example can be found in
the first chapter, where the
typical power consumption
of a CMOS gate is listed at
10 ns (nanoseconds). As it is
standard practice to measure
power consumption in units
of watts, I assume that
Heiserman intended the text
to read 10 nw (nanowatts).

Conclusion
Handbook of Digital JC
Applications is well written
and superbly illustrated and
would make an adequate
digital-design textbook or
tutorial for a serious hobby
ist. Although it wasn't the
book I thought I had ordered,
I am nevertheless pleased to
have it as a part of my refer
ence library.•

1982 NATIONAL
COMPUTER CONFERENCE
JUNE 7-10 • ASTRODOMAIN •HOUSTON, TEXAS

ADVANC

N G

PROFESS

Dramatic strides have been made in computer
technology, and at NCC '82. you 'll have a unique
opportuni1yto learn about them. Eighty technical
sessions will highlight nine specialized areas, and
plenaries will feature four of this country's most
distinguished speakers.
You'll also see the most impressive display of
modern computer technology in the world. More
than 650 companies in some 3,200 exhibit booth
units will provide you with a panorama of the
industry's newest products and services!
And the 17 Professional Development Seminars,
constituting a conference within a conference,
will probe five subject tracts of vital interest to you.

ONALISM

So, call 800-556-6882 today to pre-register with
a major credit card. You'll save time and money,
and you can get help with your airline reservations
as well.
Then, attend the 1982 National Computer
Conference and advance your professionalism.

CALL

~~p ·

800-556-6882
Monday-Thursday, 900 om
to 8 00 pm (EST)
Friday, 9 00 om until 600 pm

In Rhode Isla nd a nd o utside !he conline nla l U S.. call 4 01-884-9500.

Sponsored by:
American Federation of Information Processing Societies. Inc.:
Association for Computing Machinery; Data Processing Management Association: IEEE Computer Society: Society for Computer Simula tion

Designing the Star User Interface
The Star user interface adheres rigorously to a small set of
principles designed to make the system seem friendly by
simplifying the human-machine interface.
Dr. David Canfield Smith, Charles Irby,
Ralph Kimball, and Bill Verplank
Xerox Corporation
3333 Coyote Hill Rd.
Palo Alto, CA 94304
Eric Harslem
Xerox Corporation
El Segundo, CA 90245

In April 1981, Xerox announced
the 8010 Star Information System, a
new personal computer designed for
offices. Consisting of a processor, a
large display, a keyboard, and a
cursor-control device (see photo 1), it
is intended for business professionals
who handle information.
Star is a multifunction system com
bining document creation, data pro
cessing, and electronic filing, mailing,
and printing. Document creation in
cludes text editing and formatting,
graphics editing, mathematical for
mula editing, and page layout. Data
processing deals with homogeneous,
relational databases that can be
sorted, filtered, and formatted under
user control. Filing is an example of a
network service utilizing the Ethernet
local-area network (see references 9
and 13). Files may be stored on a
work station's disk, on a file server on
About the Authors
These five Xerox employees have worked on
the Star user interface project for the past five
years. Their academic backgrounds are in com
puter science and psychology.
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the work station's network, or on a behind those features and illustrate
file server on a different network. the principles with examples. This
Mailing permits users of work sta
discussion is addressed to. the
tions to communicate with one designers of other computer pro
another. Printing utilizes laser-driven grams and systems-large and small.
raster printers capable of printing
both text and graphics.
Star Architecture
As Jonathan Seybold has written,
Before describing Star's user inter
'This is a very different product: Dif
face, several essential aspects of the
ferent because it truly bridges word . Star architecture should be pointed
processing and typesetting functions;
out. Without these elements, it would
different because it has a broader have been impossible to design an
range of capabilities than anything interface anything like the present
which has preceded it; and different one.
because it introduces to the commer
The Star hardware was modeled
cial market radically new concepts in after the experimental Xerox Alto
human engineering." (See reference computer (see reference 19). Like
15.)
Alto, Star consists of a Xerox
The Star user interface adheres developed, high-bandwidth, MSI
rigorously to a small set of design (medium-scale integration) processor;
principles. These principles make the local disk storage; a bit-mapped
system seem familiar and friendly, display screen having a 72-dots-per
simplify the human-machine interac
inch resolution; a pointing device
tion, unify the nearly two dozen func
called the "mouse"; and a connection
tional areas of Star, and allow user to the Ethernet network. Stars are
experience in one area to apply in higher-performance machines than
others. In reference 17, we presented Altos, being about three times as fast,
an overview of the features in Star. having 512K bytes of main memory
Here, we describe the principles (versus 256K bytes on most Altos), 10

Price
Performance

ReliabililJ

CMC IS MEETING TODAY'S
HIGH STANDARD OF
EXCELLENCE WITH TOSHIBA,
CMC'S OWN SUPERFIVE AND
SUPERTEN, 5-AND 10-MBYTE
MICROCOMPUTERS, AND
OTHER FINE PRODUCTS

TOSHIBA
DESKTOP
COMPUTERS

CMC International offers dealers the new Toshiba computer line,
CP /M® -based micros with lots of flexibility ...your choice of one
or two drives, either 51/4 or 8 inch. Toshiba computers come with
C/PM, Microsott Basic80 and CBasic® . We're proud to offer a
system with day-in, day-out dependability, backed by one of the
world's largest electronics manufacturers. And, we offer a com
prehensive dealer program including parts and module inventory,
and prepaid freight for warranty repairs (if you ever need it).
ALSO DISTRIBUTIMG:
•Corvus
•NEC
•Dysan
•Epson
•Verbatim

•Tandon
•Seagate
•MPI
•Superbrain
•Compustar

•C.ltoh
•MicroPro
•Accounting Plus
•Peachtree
•dBase II

YOUR STOCKlllli DISTRIBUTOR

~

CIC
Circle 452 on inquiry card

A Division of Computer Marketing Corporation

64k RAM, 80x24 12" green
phosphor screen, complete with
CP/M, MBasic80 and CBasic.
llod1I 3
llod1I 2
One 5114 "280k
Two 5114" 280k
Disk Drive
Disk Drives
List s3100
List s4500

T-200

64k RAM, 80x24 12" screen,
complete with CP/M, MBasic80
and CBasic.
llod113
llod1I 2
One 8" 1mbyte
Two 8" 1mbyte
Disk Drive
Disk Drives
List s41&0
List S6150

T-250

EXCELLEllT DEALER DISCOUITS
To Order Call Toll Free

1-800-426-2963

Circle 26 on inquiry card.

DON'T PAY
MORE !!!

. ··~
." l /

DISK DRIVES
FOR TRS-80'S
MODEL Ill
OR IVE O
$595

40Track
40 Track

Dual Sided
BO Track
BO Track
Quill S ided

S729.95
S729.95

$349.95
$349.95

$829.95

$479 .95

DRIVE 2

OlllV!;;31
E XTERNAL
.$259.95

EXTERNAL
$259.95

40 Track

ORJVE 1
INTERNAL
$239

40 Track

Dual S ided
BO Trac k

S369.95

$369.95

SJ69.95
$369.95

$499.95

$499.95

MODEL I
$259.95

SO Track

Dual Sided

40TRACK TEAC 0 R TANDON DISK DRIVES WITH
POWER SUPPL V AND CABINET

Color Computer
Disk Drives By Radio Shack .. $470

AW...WHAT THE HECK
RAM Memory Chips for the TRS-80
ll •S ll'ltPol1tyOI Am,rn:..1n

mercn .1n d1se

.11

1ne

lownl

~oC-

H!U o4N
.....'f l t.I
monuu b.1t• we Deg.1n Sell·

•ng RAM Memory Cn1ps lo•
lor
S<t5 00
ll'lt
TRS·80
per set Someone e lse 1010
ch•DS ror U'OO we sold
r1iem l o• S3800 Ttier so•o

'"'"'lo•

SJ79!i So""" ~y
"AW
W,_.AT THE HECK'"
ltl l U t int o , nt• Ouys
Otalll'llSP"Cr

Apple

Tnrsrcn1t1sa•rb•a"d"•""
" 4116 s ·
Tl'lnr 200 nino

Bu s1 n n s Compy1t•s 10 ol!t•

$17.95
PER
16K
SET

St,ond
c n1ps
"'"
!ully
comp•l •b lr w•ll'I all TRS -60
o•oducls
lns11uthO n s l o•
1ns rruon il rr1 nC ludtO.l'I Ow·
r v r r . 1n rd 1t1sl'lun1s rr qu1ted
lor convrn.ng a •K Model I
IO .. 16K M od tl I .... nol
oncludrd .a.I ll'l1s low DrlCO

EPSON PRINTERS
ALMOST EVERYONE WHO CALLS ABOUT
EPSON PRICES BU YS A PAINTER. THERE
ARE TWO REASONS FOR THIS: 1. WE
USUALLY HAVE THE LOWEST PRICE IN
THE COUNTRY. 2. WE ALMOST ALWAYS
HAVE THE PAINTER THEY NEED IN STOCK.
SO ... CALL US TODAY!

32K EXPANSION INTERFACES
32K EX PANSIO N INTERFA CES FOR TRS-80 MOO EL 1
BY RADIO SHACK ...... ... ....... ........ ~......u .. ~............ . . .. . . .. $329.95
COLOR COMPUTERS BY RADIO SHACK
16K WITH EXTENDED BASIC . ..
. ......... $487
TRS-60 MODEL II
B•K. ON E DISK . ... ........ .. . .... ... ... .. ..... .. ........ ..... ... .. .. .$3289.95
*NEW TRS-80 MODEL 18"'"' * *
12BK. ONE DIS K.
. .............. $4750.00
128K . TWO DISK
$5399.95

***

·····c:1K1DATA"PRiNTER"S" ""

....

82A ..
·· ··· --······ ······· ·· ····· . .... $525.00
83A .. ... . ..... .... .... .. .. ....... . . ... ... . .. . .... .... ..... . . .... .... . .... $769.00
PACKET MAN GAME FOR TRS-80 COMPUTER... .•.• .... ..... .$24.95

SMALi
BusiNEss

COMPUTERS
118 S. MILL ST. PRYOR, OK. 74l6 l
PLEASE ADD 3% FOR CHARGE OR COD
ORDERS. ABOVE PRICES DO NOT INCLUDE
SHIPPING. CALL FOR SHIPPING CHARGES
AND CURRENT AVAILABILITY. DEALER
INQUIRIES INVITED .

918-8 2 ~-4844
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Photo 2: The Star keyboard and mouse. Note the two buttons on top of the mouse.

or 29 megabytes of disk memory (ver
sus 2.5 megabytes), a 10 1/z - by
131/z-inch display screen (versus 101/2
by 8 inches), and a 10-megabits-per
second Ethernet (versus 3 megabits).
Typically, Stars, like Altos, are
linked via Ethernets to each other and
to shared file, mail, and print servers.
Communication servers connect
Ethernets to one another either direct
ly or over telephone lines, enabling
internetwork communication. (For a
detailed description of the Xerox Alto
computer, see the September 1981
BYTE article 'The Xerox Alto Com
puter" by Thomas A. Wadlow on
page 58.)
The most important ingredient of

the user interface is the bit-mapped
display screen. Both Star and Alto
devote a portion of main memory to
the screen: lOOK bytes in Star, SOK
bytes (usually) in Alto. Every screen
dot can be individually turned on or
off by setting or resetting the cor
responding bit in memory. It should
be obvious that this gives both com
puters an excellent ability to portray
visual images. We believe that all im
pressive office systems of the future
will have bit-mapped displays.
Memory cost will soon be insignifi
cant enough that they will be feasible
even in home computers. Visual com
munication is effective, and it can't be
exploited without graphics flexibility.

More thin four deGades of experi
ence in magnetic media - BASF
invented magnetic recording
tape, the forerunner of today's
wide range of magnetic media,
back in 1934, and' was the first
independent manufacturer of
IBM-compatible floppy disks.

Tough Tyvek

d"'t,

slee~· e -

Cross-linked oxide coating-for
low head wear and Jon·g trouble
free media life~

~one

of two man
ufacturers in the world that
makes both 8" and 5.25" models,
has tape and disk experience, and

no paper

"°""'' el~

Special self-cleaning jacket and
liner help eliminate data errors
and media wear and tear.

~°'floppy di'k dci"'·

I

Center hole diameter punched to
more accurate standards than
industry specifications, for top
performance.

Packaging to suit your
requirements- standard flip-top
box, Kassette 10® storage case,
or bulk pack.

Floppy Disks

Mag Cards

Bi-axially oriented polyester
substrate -for uniform and reli
able performance year after year.

100% certification-every single
disk is tested at thresholds 2-3
times higher than system require
ments, to be 100% error-free.

For the name ofvour nearest
supplier, write B ASF Systems,
Crosby Drive, Bedford,
i\1A Oli30, or call 61i-2il--llrno.

~BASF
Cassettes

Computer Tapes

Circle 49 on inquiry card.

Double lubrication- lubricants
both in the formula and on the
disk surface, to minimize media
wear due to head friction.

Disk Packs

0

Computer Peripherals

Circle 104 on inquiry card.

SITTING
PRETTY
You can use just about any desk for a
computer terminal stand. But with
CF&A, you're sitting pretty. Our full
range of desks, workstations, and ter
minal stands are designed to accom
modate a variety of computer equip
ment. Choose from our Classic Series
desks, DR Series desks and enclo
sures, specialty items like our Apple II
desk, or a universal printer stand.
You'll be sitting pretty with attractive
color selections, durable construc
tion, versatile configurations, useful
options, competitive prices, quick
delivery, and personal service. It's our
way of doing business.

erA
Computer Furniture and
Accessories, Inc.
1441 West 132nd Street
Gardena, CA 90249
(213) 327-7710
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There must be a way to change
dots on the screen quickly . Star has a
high memory bandwidth, about 90
megahertz (MHz). The entire Star
screen is repainted from memory 39
times per second, about a SO-MHz
data rate between memory and the
screen. This would swamp most com
puter memories. However, since
Star's memory is double-ported,
refreshing the display does not ap
preciably slow down processor
memory access. Star also has separate
logic devoted solely to refreshing the
display. Finally, special microcode
has been written to assist in changing
the contents of memory quickly, per
mitting a variety of screen processing
that would not otherwise be practical
(see reference 8).
People need a way to quickly point
to items on the screen. Cursor step
keys are too slow; nor are they
suitable for graphics. Both Star and
Alto use a pointing device called the
mouse (see pho'to 2). First developed
at Stanford Research Institute (see
reference 6), Xerox's version has a
ball on the bottom that turns as the
mouse slides over a flat surface such
as a table. Electronics sense the ball
rotation and guide a cursor on the
screen in corresponding motions. The
mouse possesses several important
attributes:
•It is a "Fitts's law" device. That is,
after some practice you can point
with a mouse as quickly and easily as
you can with the tip of your finger.
The limitations on pointing speed are
those inherent in the human nervous
system (see references 3 and 7).
•It stays where it was left when you
are not touching it. It doesn't have to
be picked up like a light pen or stylus.
•It has buttons on top that can be
sensed under program control. The
buttons let you point to and interact
with objects on the screen in a variety
of ways.
·
Every Star and Alto has its own
hard disk for local storage of pro
grams and data . This enhances their
personal nature, providing consistent
access to information regardless of
how many other machines are on the

network or what anyone else is do
ing. Larger programs can be written,
using the disk for swapping.
The Ethernet lets both Stars and
Altos have a distributed architecture.
Each machine is connected to an
Ethernet. Other machines on the
Ethernet
are
dedicated
as
"servers" -machines that are at
tached to a resource and provide ac
cess to that resource.

Star Design Methodology
We have learned from Star the im
portance of formulating the fun
damental concepts (the user's concep
tual model) before software is writ
ten, rather than tacking on a user in
terface aftenuard. Xerox devoted
about thirty work-years to the design
of the Star user interface. It was
designed before the functionality of
the system was fully decided. It was
even designed before the computer
hardware was built. We worked for
two years before we wrote a single
line of actual product software.
Jonathan Seybold put it this way,
"Most system design efforts start with
hardware specifications, follow this
with a set of functional specifications
for the software, then try to figure
out a logical user interface and com
mand structure. The Star project
started the other way around: the
paramount concern was to define a
conceptual model of how the user
would relate to the system. Hardware
and software followed from this."
(See reference 15..)
In fact, before we even began
designing the model, we developed a
methodology by which we would do
the design. Our methodology report
(see reference 10) stated:
One of the most troublesome and
least understood aspects of interactive
systems is the user interface. In the
design of user interfaces, we are con
cerned with several issues: the provi
sion of languages by which users can
express their commands to the com
puter; the design of display representa
tions that show the state of the system
to the user; and other more abstract
issues that affect the user's understand
ing of the system's behavior. Many of
these issues are highly subjective and
are therefore often addressed in an ad
hoc fashion. We believe, however,

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

.

~

----

that more rigorous approaches to user
interface design can be developed. . . .
These design methodologies are all
unsatisfactory for the same basic
reason: they all omit an essential step
that must precede the design of any
successful user interface, namely task
analysis. By this we mean the analysis
of the task performed by the user, or
users, prior to introducing the pro
posed computer system. Task analysis
involves establishing who the users
are, what their goals are in performing
the task, what information they use in
performing it, what information they
generate, and what methods they
employ. The descriptions of input and
output information should include an
analysis of the various objects, or in
dividual types of information entity,
employed by the user ....
The purpose of task analysis is to
simplify the remaining stages in user
interface design. The current task
description, with its breakdown of the
information objects and me.thods
presently employed, offers a starting
point for the definition of a corre
sponding set of objects and methods to
be provided by the computer system.

The idea behind this phase of design is
to build up a new task environment for
the user, in which he can work to ac
complish the same goals as before, sur
rounded now by a different set of ob
jects, and employing new methods.

Prototyping is another crucial ele
ment of the design process. System
designers should be prepared to im
plement the new or difficult concepts
and then to throw away that code
when doing the actual implementa
tion. As Frederick Brooks says, the
question "is not whether to build a
pilot system and throw it away. You
will do that. The only question is
whether to plan in advance to build a
throwaway, or to promise to deliver
the throwaway to customers ....
Hence plan to throw one away; you
will, anyhow." (See reference 2.) The
Alto served as a valuable prototype
for Star. Over a thousand Altos were
eventually built. Alto users have had
several thousand work-years of ex
perience with them over a period of
eight years, making Alto perhaps the

• FREE demo samples

• Personalized assistance
• FREE shipping - in continental U.S.
• COMPLIMENTARY quotes on
custom forms
Currently providing forms support
for:
Systems Plus • Vector • TCS • Alpha Micro

Radio Shack • lnsoft • IMS • ConUnentld • DIBS
Libra • Strucwred Systems Group • Peachtree

Anchor • Accounllng Plus • BPI • Designer • MCS
Graham Dorian • MCBA • Durango • Dynabyte

Call NOW for FREE sample forms
packet. Your customer service
representative is waiting to assist
you with your continuous forms
needs!

Checks 8384 Hercules St.

To-Go La Mesa, CA 92041

CALL TOLL FREE: (800) 854-2750; (800) 552-8817 in CA
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abstract
invisible
creating
filling in
generating
programming
batch

The following main goals were pur
sued in designing the Star user inter
face:

• Very COMPETITIVE PRICES
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concrete
visible
copying
choosing
recognizing
editing
interactive

Hard

Principles Used

• Quality design

ny other continuous
form you may need!

Easy

The characteristics on the left were in
corporated into the Star user's con
ceptual model. The characteristics on
the right we attempted to avoid.

• 7 working day RUSH service

CHECKS

largest prototyping effort ever.
Dozens of experimental programs
were written for the Alto by members
of the Xerox Palo Alto Research
Center. Without the creative ideas of
the authors of those systems, Star in
its present form would have been im
possible. In addition, we ourselves
programmed various aspects of the
Star design on Alto, but all of it was
"throwaway" code. Alto, with its bit
mapped display screen, was powerful
enough to implement and test our
ideas on visual interaction.
Some types of concepts are in
herently difficult for people to grasp.
Without being too formal about it,
our experience before and during the
Star design led us to the following
classification:

Circle 82 on Inquiry card.

•familiar user's conceptual model
•seeing and pointing versus remem
bering and typing
•what you see is what you get
•universal commands
•consistency
•simplicity
emodeless interaction
•user tailor ability
We will discuss each of these in turn.

Familiar User's Conceptual Model
A user's conceptual model is the set
of concepts a person gradually ac
quires to explain the behavior of a
system, whether it be a computer

20,000 Programs
FOrThe IBM

CPU PLUS
T.M.

FOR THE IBM PERSONAL COMPUTER

Baby Blue CPU Plus and Baby Blue are trademarks of XEDEX corporation.

XEDEX

Are Now Available
Personal computer!
INTRODUCING
BABY BLUE CPU PLUS
Baby Blue CPU Plus is an accessory printed-circuit board for
your IBM Personal computer and special software on disk.
As far as normal PC DOS operations are concerned, Baby
Blue acts just like any other normal, mild-mannered 64K
byte random-access memory board.
But when you invoke a CP/M-80* program, Baby Blue
becomes a second computer within your computer, letting
you run thousands !literally thousands! of programs written
for the CP/M microcomputer operating system.
CP/M, the first microcomputer operating system to
gain wide acceptance, has been around since 1975. Not only
has it played host to a lot of programs, but those programs
are among the most useful, most sophisticated, most
thoroughly tested and debugged, most proven programs
ever written. More than 200,000 computers were field
testing those programs for you before the IBM Personal
computer even existed.
The total CP/M library is immense. It includes the best
efforts of thousands of professional and advanced-amateur
programmers. There are time managers, spreadsheet
manipulators and professional-office packages. Languages
- BASIC, Of course, ALGOL, FORTRAN, C, Pascal, LISP, COBOL,
PILOT, and FORTH, to name a few. Text editors, text
formatters, full-blown word processors, spelling checkers
and indexers. Utilities that will massage problem files so
that they lie back and purr. Games, including chess, Reversi,
Adventure and tournament-level Star Trek. Database
managers. Accounting packages that can run a million
dollar business ... Just about anything you can imagine.
The net result is an integration of CP/M programs into
the PC environment that's so smooth, so transparent that
you won't need to know or care which operating system a
program was originally written for.

wordStar •, the popular CP/M
word processor is among
thousands of programs that
can now be run on tne IBM
PC with Baby Blue.

Special Baby Blue Features:
• Additional 64K memory, fully available to PC DOS - looks
just like the IBM 64K board to the system.
• Will accept CP/M programs on any of several popular
5%'' soft-sectored diskette formats.
• 63K of user memory is available for CP/M programs - 7K
more than on any other popular machine.
• Files can be shared - CP/M and PC DOS programs can be
mixed in a menu-driven system with common data files.
• IBM Personal computer peripherals are supported 
including keyboard, video boards, printer, Asycnronous
communications Adapter.

Plug·in installation takes less
than s minutes.

ONLYS&OO
For only $60 more than the cost of the IBM 64K Memory
Board ($540l you get 64K of Memory PLUS an interface to
over 20,000 programs!
For more Information call

(212) 247-1400
or write XEDEX corporation
13115 Ave. of Americas, New York, N.Y. 10105

CP /M is a registered trademark of Dig ital Researcn .
wordStar is a trademark of MicroPro International Corporation.
Circle 443 on inquiry card.

system, a physical system, or a
hypothetical system. It is the model
developed in the mind of the user that
enables that person to understand
and interact with the system. The first
task for a system designer is to decide
what model is preferable for users of
the system. This extremely important
step is often neglected or done poor
ly. The Star designers devoted several
work-years at the outset of the proj
ect discussing and evolving what we
considered an appropriate model for
an office information system : the
metaphor of a physical office.
The designer of a computer system
can choose to pursue familiar

analogies and metaphors or to in
troduce entirely new functions requir
ing new approaches. Each option has
advantages and disadvantages. We
decided to create electronic counter
parts to the physical objects in an of
fice: paper, folders, file cabinets, mail
boxes, and so on-an electronic
metaphor for the office. We hoped
this would make the electronic
"world" seem more familiar, less
alien, and require less training. (Our
initial experiences with users have
confirmed this.) We further decided
to make the electronic analogues be
concrete objects. Documents would
be more than file names on a disk;

More Financial Planning

I

(

they would also be represented by
pictures on the display screen. They
would be selected by pointing to them
with the mouse and clicking one of
the buttons. Once selected, they
would be moved, copied, or deleted
by pushing the appropriate key.
Moving a document became the elec
tronic equivalent of picking up a
piece of paper and walking
somewhere with it. To file a docu
ment, you would move it to a picture
of a file drawer, just as you take a
physical piece of paper to a physical
file cabinet.
The reason that the user's concep
tual model should be decided first

from

SuperSoft

Th e
0pt1• m1• zer

Good management decisions are
crucial to the success of any business.
But frequently , business problems are
too comple x f or o ff- the-cu f f evaluat ion . - - -t -- -. - -- i - - - i- -- . - - --11'--- - --,....--
These problems are often met with
guesswork and inaccuracy.

The Optimizer, the newest addition to
SuperSoft's Financial Planning Library,
was designed for the businessman. It
gives him the power to make quantitative
decisions which previously could be
made only by la r ge companies using
mainframe computers.

The Optimizer is based on the Simp e
algorithm for solving linear programming
problems, the details of which are
transparent tO ll It: U::it:I. IVldl 1y UU::ill 11;::;:;
problems can now be solved by
optimizing an objective subject to some
number of constraints.
An investment broker may try to
maximize a client's return subject to the
risk that client is willing to take. A
manufacturer may try to minimize
production costs while maximiz ing
output. These are exactly the kinds of
problems the Optimizer can so lve, and the
solution to these problems often means
the difference between profit and loss.

for CP/M
APPLE
TRS·BO
IBM Personal Computer

Requires 48K CP/M
;j>LUU.UL
Optimizer
Manual only
$ 20.0C
Software available for virtually all CP/M 1
systems. Also availabie for Apple and
TRS-80 models I & Ill. Specify your system.

The Optimizer from SuperSoft
an invaluable tool for business planning.
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Availab le fr om fi ne dealers everywhere.
Or di rectly from:
SuperSott, Inc.
P 0. Box 1628
Cha mpaign, IL 6 1820
217-359-2 112 Telex: 270365

Techn ica l Hot Line:
21 7-359-2691

U.K. and Euro pe:

~~~ Z~~g~~·~~~ 0

1

~~~~~~0';;':'~~~,;•NT
~~~,';.",:O

i! : ~xT~~~~~ge Wells !0892\J791719
Japan:
ASA CORPOR ATION INTERNATIQNt
3-23-6 NISHl -SHIMBASHI. wm.uo. 11.
TOKY O 105
JAPAN
Tel: 03.437-5371
Tele:ii. 0242-2723
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Figure 1: In-basket and out-basket icons. The in-basket contains an envelope indicating
that mail lws been received. (This figure was taken directly from the Star screen.
Therefore , the text appears at screen resolution. )
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The DS120 Terminal Controller makes your LA36
perform like a DECwriter® III.
The Datasouth DS120 gives your DECwriter® II the high speed printing
and versatile performance features of the DECwriter® III at only a frac
tion of the cost. The DS120 is a plug compatible replacement for your
LA36 logic board which can be installed in minutes. Standard features
include:
• 165 cps bidirectional printing
• RS232 interface
•Horizontal & Vertical Tabs
• 20 mA Current Loop interface
• Page Length Selection
• Top of Form
• 110-4800 baud operation
• Adjustable Margins
• 1000 character print buffer
• Double wide characters
•Parity selection
• X-on, X-off protocol
• Optional APL character set
• Self Test
Over 5,000 DS120 units are now being used by customers ranging from
the Fortune 500 to personal computing enthusiasts. In numerous instal
lations, entire networks of terminals have been upgraded to take advan
tage of today's higher speed data
communications services. LSI
microprocessor electronics
and strict quality control en
sure dependable performance
for years to come. When ser
vice is required, we will
respond promptly and effec
tively. Best of all, we can de
liver immediately through
our nationwide network of
distributors. Just give us a
call for all the details.

data©©ll!Jlt[}u computer corporation
4740 Dwight Evans Road• Charlolle, North Carolina 28210 • 704/523-8500
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when designing a system is that the
approach adopted changes the func
tionality of the system. An example is
electronic mail. Most electronic-mail
systems draw a distinction between
messages and files to be sent to other
people. Typically, one program sends
messages and a different program
handles file transfers, each with its
own interface. But we observed that
offices make no such distinction.
Everything arrives through the mail,
from one-page memos to books and
reports, from intraoffice mail to inter
national mail. Therefore, this became
part of Star's physical-office
metaphor. Star users mail documents
of any size, from one page to many
pages. Messages are short documents ,
just as in the real world. User actions
are the same whether the recipients
are in the next office or in another
country.
A physical metaphor can simplify
and clarify a system . In addition to
eliminating the artificial distinctions
of traditional computers, it can
eliminate commands by taking ad
vantage of more general concepts.
For example, since moving a docu
ment on the screen is the equivalent
of picking up a piece of paper and
walking somewhere with it, there is
no "send mail" command. You sim
ply move it to a picture of an out
basket. Nor is there a "receive mail"
command. New mail appears in the
in-basket as it is received. When new
mail is waiting, an envelope appears
in the picture of the in-basket (see
figure 1). This is a simple, familiar,
nontechnical approach to computer
mail. And it's easy once the physical
office metaphor is adopted!
While we want an analogy with the
physical world for familiarity, we
don't want to limit ourselves to its
capabilities. One of the raisons d'etre
for Star is that physical objects do not
provide people with enough power to
manage the increasing complexity of
the "information age ." For example,
we can take advantage of the com
puter's ability to search rapidly by
providing a search function for its
electronic file drawers, thus helping
to solve the long-standing problem of
lost files.

Amdek's Video-300 green phosphor monitor
is the easy-reading choice for almost any
system- including IBM and Apple.
Everything about our 12" Video-300
monitor was designed to be easy. Easy
to read. Easy to use. And easy to match
up with practically any computer or
word processing system, including the
popular Apple and IBM personal com
puters. So it's easy to see why you
should choose Video-300 for your text
display needs.
Amdek's Video-300 monitor
features:
• Non-glare screen to eliminate dis
tracting reflections

• P-31 green phosphor display for
no-strain viewing
• 80 x 24 character display

• 1BMHz band width 900 lines (center)
resolution
• Built-in carrying handle for porta
bility
• Light-weight, industrial-grade cabine
try (only 17 lbs)
• UL, FCC approved
• Full one-year warranty covering
parts and labor
So ask your dealer about Video-300
- part of Amdek's complete line of
color, green phosphor and black and
white monitors . Then match Video
300's performance and price against
any other display monitor. For quality
and value, you'll choose Amdek .

Amdek Corporation, 2420 E. Oakton St., Suite E, Arlington Heights, IL 60005. 13121 364-1180 • TLX: 25-4786
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The "Desktop"
Every user's initial view of Star is
the "Desktop," which resembles the
top of an office desk, together with
surrounding furniture and equip
ment. It represents your working en
vironment-where your current proj
ects and accessible resources reside.
On the screen are displayed pictures
of familiar office objects, such as
documents, folders, file drawers, in
baskets, and out-baskets .. These ob
jects are displayed as small pictures or
"icons," as shown in figure 2.
You can "open" an icon to deal
with what it represents. This enables
you to read documents, inspect the
contents of folders and file drawers,
see what mail you have received, etc.
When opened, an icon expands into a

larger form called a "window," which
displays the icon's contents . Win
~ows are the principal mechanism for
displaying and manipulating infor
mation.
The Desktop "surface" is displayed
as a distinctive gray pattern. This
restful design makes the icons and
windows on it stand out crisply,
minimizing eyestrain. The surface is
organized as an array of one-inch
squares, 14 wide by 11 high. An icon
can be placed in any square, giving a
maximum of 154 icons. Star centers
an icon in its square, making it easy
to line up icons neatly. The Desktop
always occupies the entire display
screen; even when windows appear
on the screen, the Desktop continues
to exist "beneath" them.

The Desktop is the principal Star
technique for realizing the physical
office metaphor. The icons on it are
visible, concrete embodiments of the
corresponding physical objects. Star
users are encouraged to think of the
objects on the Desktop in physical
terms. Therefore, you can move the
icons around to arrange your
Desktop as you wish . (Messy
Desktops are certainly possible, just
as in real life .). Two icons cannot oc
cupy the same space (a basic law of
physics). Although moving a docu
ment to a Desktop resource such as a
printer involves transferring the
document icon to the same square as
the printer icon, the printer im
mediately "absorbs" the document,
queuing it for printing. You can leave
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Figure 2: A Desktop as it appears on the Star screen. Several commonly used icons appear across the top of the screen, including
documents to serve as "form-pad" sources for letters, memos, and blank paper. An open window displaying a document containing
an illustration is also shown.
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The revolutionary Discovery multiprocessor is the only system that
allows the total integration of powerful 16 bit 8086 processors with
the more standard Z-80 user processors.The DISCOVERY system may
be configured in any 8 bit/16 bit combination, or as a totally exclusive
16 bit system only to provide the ultimate in performance and flexibility
in advanced micro systems.
Ultimate performance. The dpc-186 is the most sophisticated single
board microcomputer available today offering more power and faster
processing time through the 8086 CPU for bigger, more complex
programs. Memory starts at 128 K (compared to the Z-80's 64 K), and
is expandable to 1 megabyte. And the dpc-186 is fully compatible with
the standard DISCOVERY multiprocessor system permitting efficient
upgrading as future needs develop, without sacrificing any of your
extensive hardware and software investment.

World's best multiprocessor system. The DISCOVERY system pro
vides separate processors and memory for each of its 16 users. It offers
full CP/MNand CP/M-86Ncompatibility, interprocessor communication,
and shared and private files. Each user can take advantage of shared
peripherals and cross submitting of tasks between processors.The system
is controlled by a unique, two board dpc-280 service processor and
dpc/os distributed processing operating system.
By the board or by the system. The DISCOVERY multiprocessor is
ready for immediate delivery as a complete system, as processor boards,
and everything in between. It offers exclusive technology in multipro
cessing, yet is fully compatible with existing standards including CP/M
and S-100. It is quite simply unmatched in performance, capabilities
and offers a far greater degree of flexibility.
DISCOVERY-offering a whole new world of possibilities.

For the first time, 8and16 bit processor intermixing.

Action Computer Enterprises, Inc.

A

~~~

[
. _ _____...
,._..._':f_..
___.

The Multiproc essing Company
55 West Del Mar Boulevard. Pasadena. CA 91105 USA
(213) 793-2440. TWX 910-588-1201
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Dealer and OEM inquiries invited.

*CP/M is a registered TM of Digital Research, Inc .
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We Will Be Here Tomorrow
With Support I Service For You!
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PRINTERS
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MPI 99G L.C . decenders . .. . . ..... . .. . $650
*Tractors Available ...... . . . .. ..... $220

*

SOFTWARE

5114" DISK DRIVES DISKETTES
TANDON SIS DID
s
IBM COMPATIBLE ... .. .. 225
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TANDON 100-4 80 track .... 5600

SUPERBRAIN ADD-ON
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software, one drive.
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*
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S-100 Bus Adapter
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Many brands available.
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SBE Prom
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5
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CBasic II .. .
. .... '98
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MT Pascal. ____ • ... '430
Fortran 80 .... .. . . . '450
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. ... .'BllQ
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Word Star . .. . . _.. .'3011
Supercalc . .•.. ... . '2811
D-Base II . •.•....• . '1100
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For SUPERBRAIN
Graphics Board . ... .'Biii
Symbol Generator .. . '200
Graphics Plotter ..... '200
3-D Graphics ... .. .. '400
Surface Plotter. .
. '4110
Graphics Terminal
Emulator .
. .... . '41i0

Toll-Free OrderinE 1-800-426-2662
For Information 1ca1T(206) 453-8159

Mail and telephone orders only. Mastercharge, VISA add 3%. COD Certified check under
$1000. All prices FOB origin. Send for catalog. Mail all correspondence to P.O. Box 3952,
8
BelleP.AC

if IC COMPUTER BROKERS
P.O. Box 3952, Bellevue, WA 98009
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documents on your Desktop in
definitely, just as on a real desk, or
you can file them away in folders or
file drawers. Our intention and hope
is that users will intuit things to do
with icons, and that those things will
indeed be part of the system. This will
happen if:
(a) Star models the real world ac
curately enough. Its similarity with
the office environment preserves your
familiar way of working and your ex
isting concepts and knowledge.
(b) Sufficient uniformity is in the
system . Star's principles and
"generic" commands (discussed
below) are applied throughout the
system, allowing lessons learned in
one area to apply to others.
The model of a physical office pro
vides a simple base from which learn
ing can proceed in an incremental
fashion. You are not exposed to
entirely new concepts all at once.
Much of your existing knowledge is
embedded in the base.
In a functionally rich system, it is
probably not possible to represent
everything in terms of a single model.
There may need to be more than one
model. For example, Star's records
processing facility cannot use the
physical-office model because
physical offices have no "records pro
cessing" worthy of the name.
Therefore, we invented a different
model, a record file as a collection of
fields. A record can be displayed as a
row in a table or as filled-in fields in a
form. Querying is accomplished by
filling in a blank example of a record
with predicates describing the desired
values, which is philosophically
similar to Zloof's " Query-by
Example" (see reference 21).
Of course, the number of different
user models in a system must be kept
to a minimum. And they should not
overlap; a new model should be in
troduced only when an existing one
does not cover the situation.

Seeing and Pointing
A well-designed system makes
everything relevant to a task visible
on the screen. It doesn't hide things
under CODE+ key combinations or

Systems JI Ex

SYSTEMS 11 EX - EX for EXTENDED
PERFORMANCE. Westware brings you the
most completely integrated and simplest to
use business software for your Apple
Computer. The SYSTEMS II EX is complete
with an integrated Database. Yes! The DBll
Database can move your system's files into
Database format for customized reports or
labels.
Although the SYSTEMS II EX is a fully
integrated system, you may purchase

a total business system.

individual modules and later add additional
modules, such as Job Costing for
contractors. The power of our system is in
the KSAM Firmware card that plugs into the
Apple. This card permits high speed
searches and eliminates running sort
routines to get your files in order.
SYSTEMS II is available on 5V<' drives, and
also on the Corvus hard disk. A Corvus
based system will give you the power and
capacity that challenges larger computers.

COMING SOON - Cash flow analysis with
graphics, Database 11 with graphics, and Bill
of Materials for small manufacturers.
CURRENT OPTIONS AVAILABLE - Job
Costing, Cycle Invoicing, Order entry, and
Layaway.
All Checks, statements and invoices use
NEBS forms.
Dealer and OEM inquiries invited.
Apple is a trademark of Apple Computers.

==-=------=====___
==----· - =-=-:.-- --_.==_==...___-:
;;;;
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Systems IE Ex
2455 S.W. 4th Ave.
Suite 2
Ontario, 'OR 97914
(503) 881-1477
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force you to remember conventions.
That burdens your memory. During
conscious thought, the brain utilizes
several levels of memory, the most
important being the " short-term
memory." Many studies have ana
lyzed the short-term memory and its
role in thinking. Two conclusions
stand out: (1) conscious thought deals
with concepts in the short-term
memory (see reference 1) and (2)
the capacity of the short-term
memory is limited (see reference 14).
When everything being dealt with in
a computer system is visible, the
display screen relieves the load on the

short-term memory by acting as a sort
of "visual cache." Thinking becomes
easier and more productive. A well
designed computer system can actual
ly improve the quality of your think
ing (see reference 16). In addition,
visual communication is often more
efficient than linear communication;
a picture is worth a thousand words.
A subtle thing happens when
everything is visible: the display
becomes reality. The user model
becomes identical with what is on the
screen. Objects can be understood
purely in terms of their visible
characteristics. Actions can b'e

understood in terms of their effects on
the screen. This lets users conduct ex
periments to test, verify, and expand
their understanding-the esseqce of
experimental science.
In Star, we have tried to make the
objects and actions in the syste~ visi
ble. Everything to be dealt with and
all commands and effects have a visi
ble representation on the display
screen or on the keyboard. You never
have to remember that, for example,
CODE+ Q does something in one
context and something different in
another context. In fact, our desire to
eliminate this possibility led us to

For The Be~t In Price, Selection and Delivery,

Call Now TOLL FREE

800-368-3404
(In VA, Call Collect 703~327-8695)
AMPEX• INTERTEC•TEXAS INSTRUMENTS•GENERAL DATA
COMM. •ANDERSON JACOBSON•C. ITOH•QUME • BEEHIVE•
DATASOUTH•DIABLO•CENTRONICS •NEC• PRENTICE
INTERTEC:
Superbrain OD . ... . .... . $2995

DAT ASOUTH: ....... . .. $1235
NEC;

IQ
IQ
IQ
IQ

120 . . .. . . . .. . . .. . .. . $ 675
130 ........ ... . . : . . . $ 575
135 ...... . . . ... . .. . . $ 709
140 ... . ... ... . . . ... . $1039

DISC DRIVES

QUME:
DataTrak5 . . . $325or2for$599
Data Trak 8 .. $549 or 2 for $1049

630-R102 RO .. . . .. . . . . . $1995

SOFTWARE

TERMINALS
AMPEX:
Dialogue 30 ...... . . . ... $ 775
Dialogue 80 . . .... . .. . .. $ 939

BEEHIVE: (SMART DISPLAY)
DM5 .................. $ 7 45
DM5A ....... .. ........ $ 930
DM310 (3101 Emulator) .. . $1095
NOTE: IBM and Burroughscompatibleter
minals available. Please inquire.

CENTRONICS:

TEXAS INSTRUMENTS:

739-1 (Parallel) . .. .. . . . .. $ 649
739-3 (Serial) Call for Special Price

745 Standard ..... .... . . $1390
810 Basic ...... . ... .. .. $1249
810 Package .. ... ... ... . $1439
820 Package RO Package .$1610
II
RSA p k
820
ac age ........ . a
840 RO Basic .. . .. . . . ... $ 795
840 ROT
F d Pk
$
ractor ee
g.. 1059

Sprint 5, 55RO . .. . ... . . . $2339
Sprints, 55KSR ........... Call
· t
SRO
Spnn 9• 4
•
Limited Panel
$1845
········
Full Panel . . . .. . .. . . . $1969
Std. Forms Tractor .. . .. .. $ 199
9;.o;,. Forros Tmeta< . . . . . $ 199

SOROC TERMINALS

DIABLO:

7710 ... . .... .. ...... . . $2196
7715 . . . . .. Call for Special Price
7730 . .... . ....... . . ... $2196
7720 ...... Call for Special Price
7725 . .. ... Call for Special Price
Std. Forms Tractor ... . ... $ 200
Bi-Dir. Forms Tractor . . . . . $ 300

QUME:

Special! While They Last!

C. ITOH
CIT 101 .. . . . . ........ . . $1350

c

STAR:

300 Baud ..... . . . .... . : $ 149

BISYNC-80 RJE . .. . . .. . . $
Wordstar . . ........ . .. . . $
Data Star .. . .. . ... .. . .. $
Cobol ...... .... . ...... $
Forms 2 (Cobol Gen.) .. . .. $
Mail Merge . . .. . . . . . .. . . $
Spell Guard ...... . ..... $
Plan 80 .......... . ..... $
Super Cale . .. . .. ... .... $
Milestone ... . .. . ....... $

Most items are in stock now. In addi
tion, we can make EIA RS232 or
RS449 cables to your order, and
supply you with ribbons, printer
stands, print wheels, thimbles for
all printers listed. And many, many
more items. CALL NOW.

Add2%forshippingandinsurance.Superbrain
shipped fr3ight collect. VISA and MasterCards
welcomed; add 3% for credit card purchases.
Virginiaresidents,add4%SalesTax.Forfastest
delivery, send certified check, money order or
bank-wire transfer. Sorry, no C.O.D. orders. All
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EB TERL'llnRLS l•IPK
Terminals Terrific, Incorporated, P.O. Box 490, Falls Church, VA22046,

769
319
215
789
179
99
229
249
249
249

800-368~3404

_VISA___,

(In VA, Call Collect 703-237-8695).
Circle 412 on inquiry card.

"We provide business
programs as individual as
your business needs?'
"Allow me to introduce myself. I'm a Vector
computer, dedicated to the advancement of society. And
I'd like to tell you how a computer can help you man
age your business more efficiently. Especially if that
computer is a Vector, like me . Because we're prob 
ably the most flexible and cost-effective computers you
can find .
"Our programs are the key. Because they enable
me to handle sales forecasting, budgeting, job costing
and proposals, commissions, personalized mass mail
ings, charts and graphs. We Vectors can even talk to each
other and to other bigger computers.
"Unique combinations of our individual pro
grams can actually customize me to meet your specific
requirements. Any combination of our software pack
ages can be assembled right off the shelf, to help you
realize your full potential as a salesman, merchant,
stockbroker, clergyman, contractor, real estate or insur
ance agent or whatever your business.
· "Choose from Memorite Ill for word processing
and mail list management, Execuplan for financial plan
ning and forecasting, Business Accounting, Data
Management for filing and sorting information, Com
munications and a host of others. And, of course, all we
Vectors come with the popular CP/M operating system.
"For more information and your local dealer,
cal I us at (805)499-5831 or (800) 235-3547. In California ,
cal I (800) 322-35 77. Or write to us at 500 North Ven tu
Park Road, Thousand Oaks, CA 91320.
"We'll show you how we small information systems
can mean big business for you'.'
Circle 424 on inquiry card.

V-cero:I

Vector Graphic, Inc.

COMPUTERS FOR THE ADVANCEMENT OF SOCIETY.
Sold and suppor te ol by 400 dealer s wo rld wide.
Vector Pr od ucts are approved on Gener al Services A dmin ist rat io n autho rized ADP
sched u Ied price Ii st.

Circle 278 on inquiry card.

MAR. SPECIAL SALE ON PREPAID ORDERS
(CHARGE CARDS. C.O.D. 0 R P.0.'S NOT AVAILABLE)

MEM·4 INTRODUCTORY SALE
65K STATIC RAM/ROM. OSES USES TMS 4016/TMM
2016 RAM OR 2716 EPROMS EXTENDED ADDRESSING.
AVAILABLE ENO OF APRIL.
PCBO ... • .. $35.95. KIT LESS MEMORY . • .... $89.95
A & HESS MEMORY .................... $129.95

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

~

: I CALIFORNIA COMPUTER SYSTEMS
SIDO
2032 32K STATIC RAM A & l 200 NSEC. . .$629.00
2065 64 K DYNAMIC RAM A & l .
. $548.95
2200 S-100 MAIN FRAM A & T. . • . • . .. $379.95
2422 FLOPPY DISC WITH CP/M 2.2'" . . ... $329.95
2810A Z80 CPU A & T. . ............ • • . . $249.95
. $29195
2710A 4 SERIAL 1/0 A & T. .
2718A 2 SERIAL, 2 PARALLEL A & T. • . . $305.95
2720A 4 PARALLEL A & T. . • • .. • • • • • , $214.95
PROTO BOARDS WW . . • .
• $39. 95
APPLE PRODUCTS
71 l4A 12K ROM/PROM .
. $68.50
7424A CALENDAR/CLOCK. .
. .. $106.95
744DA PROGRAMMABLE TIMER
. $98.50
747DA A TO 0 CONVERTER . • .
$105.95
7490A GPIB (IE 488) INTERFACE ..
. $265 .95
771DA ASYNC SERIAL..
. $125.95
7712A SYNC SERIAL. .... •
. $153.95
77ZOA PARALLEL STANDARD. . .
. $98.95
77201 PARALLEL CENTRONICS.. . . •
$98.95
78llB ARITHMETIC PROCESS(lR W/DISC
$342.95
781 IC ARITHMETIC PROCESSOR WIROM.
$342.95
7500A WW BOARD. . • • . .
. $22.95
7510A SOLDERTAIL BOARD .
• $23 95

--~ MICROCOMPUTER PRODUCTS
;;111
SI DD PRODUCTS
CB-2 280 PROCESSOR BOARD.
KIT
...... $198.95. A & T

.. 5269.95

VBIC 64 x 16 VI OED. PCBD . .
KIT
$153.95, A & T .

$32 .95
$199 95

VB3 80 CHARACTER VIDEO 4MHZ.
KIT
. $345 .95. A & T

. 5425 .95

104 2 PARALLEL. 2 SERIAL. PCBD
KIT ,. . .
. .. $155.95. A & T .

. $32 .95
5194 .95

PB·l 2708, 2716 PROGRAMMER BOARD.
KIT. . • . . . . $135.95. A & T .

5185 .95

APPLE PRODUCTS
AID SERIAL/PARALLEL INTERFACE
KIT ••.•.•. 512595. A&T .
ASID SERIAL 1/0
KIT . .. •
. 587 95. A & T
APIO PARALLEL 10 W/O CABLES
KIT.. . .
.. . $67 95
A & T. ..

5155.95
. 597 .95
$87.95

/Wm£'/;nc.

WAMECO INC.
BOARDS WITH MIKOS PARTS
MEM-3 32K STATIC RAM, PCBO ..
•
. ... $36.95
KIT LESS RAM
.. $95.95, A & T.
. $135.95
CPU·2 Z80 PROCESSOR. PCBD . .
KIT LESS ROM..
. 5109 95. A & l .

. $149.95

EPM ·2 16K/32K EPROM. PCBD
KIT LESS ROM.
565.95. A & T. .

$32 95
599.95

FPB-1 FRONT PANEL. PCBD
KIT
. $144.95. A & T

$32 .95

. $4850
$184 .95

OMB·l2 13 SLOT MOTHER BOARD. PCBD
$39.95
KIT.
. .. . .. . $95.95. A & T. . . ...... $135.95

~~[}\\@~

MONDAY-FRIDAY, 8:00 TO 12:00. 1:00 TO 5:30
THURSDAYS, 8:00 TO 9:00 P.M.

(415) 728-9121
P.O. BOX 955 • EL GRANADA, CA 94018
PLEA SE SEND FOR IC. XISTOR AND COMPUTER PARTS LIST
VISA or MASTERCHARGE. Send account number. mterbank number.
exp11ation date and sign your order. Approx. poslage will be added
Orders with check or money order will be sent posl paid rn U.S. II you a~e
001 a regular customer. please use charge. cash1e(s check or postal
money order. Otherwise there will be a· two-week delay lor checks to
clear. Calif. residents add 6% tax. Money back JO·day guarantee We
cannol accept returned IC's that have been soldered to. Prices sub1ec1to
change w1lhout llOltce. S20.00 ml1lm1m ordtr. $2.00 11rrl'9 cbng1 on
ordm l1u li1n S20.0D.

262

April 1982 © BYTE Publications Inc

Font
Si:e
Face
F'o ~~ i tion

Cla >;ic

hj$U§j.i Titan

Isl10l1EI sl:?<1 I
1111 ln..;.u,::; I

Bold Lettero:;othic Sdentific ScientificThin

14 j 1

lur·JDERLINEI

l ~T RI~ E•:•1_1r]

ltlll X IXolxx 1xx lxx IXxalorHERI
0

0

0

0

N

T
Figure 3: The property sheet for text characters.

abolish the CODE key. (We have yet
to see a computer system with a
CODE key that doesn't violate the
principle of visibility.) You never in
voke a command or push a key and
have nothing visible happen. At the
very least, a message is posted ex
plaining that the command doesn't
work in this context, or it is not im
plemented, or there is an error. It is
disastrous to the user's model when
you invoke an action and the system
does nothing in response. We have
seen people push a key several times
in one system or another trying to get
a response. They are not sure whether
the system has "heard" them or not.
Sometimes the system is simply
throwing away their keystrokes.
Sometimes it is just slow and is queu
ing the keystrokes; you can imagine
the unpredictable behavior that is
possible.
We have already mentioned icons
and windows as mechanisms for
making the concepts in Star visible.
Other such mechanisms are Star's
property and option sheets. Most ob
jects in Star have properties. A prop
erty sheet is a two-dimensional, form
like environment that displays those
properties. Figure 3 shows the
character property sheet. It appears
on the screen whenever you make a

text selection and push the PROPER
TIES key. It contains such properties
as type font and size; bold, italic,
underline, and strikeout face; and
superscript/subscript positioning. In
stead of having to remember the
properties of characters, the current
settings of those properties, and,
worst of all, how to change those
properties, property sheets simply
show everything on the screen. All
the options are presented. To change
one, you point to it with the mouse
and push a button. Properties in ef
fect are displayed in reverse video.
This mechanism is used for all
properties of all objects in the system.
Star contains a couple of hundred
properties. To keep you from being
overwhelmed with information,
property sheets display only the
properties relevant to the type of ob
ject currently selected (e.g.,
character, paragraph, page, graphic
line, formula element, frame, docu
ment, or folder). This is an example
of "progressive disclosure": hiding
complexity until it is needed. It is also
one of the clearest e~amples of how
an emphasis on visibility can reduce
the amount of remembering and typ
ing required.
Property sheets may be thought of
as an alternate representation for ob

''THAT WORKS GREATI''
Planning an on-time, on-budget proj
ect has always beenhard work. But
ournew VisiSchedule"' program can
help you and your personal computer
make short work of it.
The VisiSchedule program is a
fast and easy way to control projects,
level resources, meet deadlines, and
beat cost targets.
The VisiSchedule program
instantly shows you the critical path
among your project's tasks. It allo
cates all costs and personnel, and
specifies earliest/latest start dates,
slack times, holidays, prerequisites
and deadlines for each task. And it
produces summaries, time charts,
and milestone reports for
management.
You can actually develop your
project as you enter data, investigate
tradeoff s between manpower, costs
and time. Ask "what if?" ... add,
move, slip or change any task, skill
level or cost, and the VisiSchedule
© 1982 VisiCorp

program automatically displays the
impact of your changes. This makes it
a snap to keep schedules and costs
current, too.
While the VisiSchedule program
does a lot by itself, it can do even
more for you when used with other
Visi"' programs. That's because
they're all inter-related, just like your
needs and tasks, to give you a fully
integrated solution. For example,
automatically transfer the cost data
to our VisiTrend/Plot "' program
and analyze cause-and-effect
relationships. Then instantly
plot the results in charts and
graphs for better
communication.
In addition, our
series includes the
VisiCalc~

VisiFile;"
VisiDexrn
VisiPlot;"
VisiTermrn

and Desktop/PLAN rn programs.
Ask your retail computer store
salesperson for a demonstration of the
VisiSchedule program. Discover how
easy it is to make short work of plan
ning and budgeting all your work.

VISISCHEOULENFROM
VIS ICORP~
P E ~SO N AL

SOFTWME'"

Circle 56 on inquiry card.

::::········-·.·.•.•,·.·.·.·.•.•,•.•.•,•.•.•,•,•.•,•,•.•,•,•.•,•,•.•.•,•,•,•,•,•.•.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.···································································································································
~;;j
::::

:~::

m u
-

.

..

(Start

t

ancel

I:

(El

~:;:: 1~-'---;::=:::::==::==::::::::::;----~-=---'-__;;:.__~::::._i-T.11
;~;; Search for

Microline 84 (Parallel)

~;~;

E:y

rr 1 ::iti:h in~1

$1059 88
DELIVERED

D 200 cps bidirectional printing
D 50 cps proportional mode
D
D
D
D

MICROLINE 80 • . • . . • . . • • . • • . . • . $369 88
MICROLINE 82A • • . . . . . . . . • • . • . . $484 88
MICROLINE 83A • •• . .. • . ••••..•• $74988
OKIGRAPH ROM-adds Hi-Res capabilities
to 82A and 83A Printers • • . . . • . . $89 88

NEC PC-8023A-C • • • . . . . . . . . . . $499 88

Epson Printers
$474 88
$569 88
$619 88
$71988
. $89 88

Centronics Printers
CENTRONICS 739 (Parallel) . . ..... $539 88
CENTRONICS 739 (RS-232-C) . . . • . . $644 88
2-Color Adapter . . • • • • . . . . • • • • . $6988

C.Jtoh Printers
C.ITOH COMET I . . • . . • • . . . . . . . . $2848 8
C.ITOH PRO WRITER w / 3K buffer
(parallel and serial) . . . . . . . . . . . $639 88
C.ITOH F- 10 DAISY WHEEL
(40cps) . . .. • . ... • . • ......... $1564 88
Cables and interfaces available for the
Apple , Atari, CBM/PET, and TRS-80
microcomputers

Orders & Information:
CALL (603)-673-8857
Orders Only : CALL (800)-343-0726
We accept COD's-No surcharge for credit
cards-No charge for UPS shipping
Stock sh ipments next day-All equip
ment factory fresh w /MFG warranty
Prices subjec t to change

HIGH TECHNOLOGY AT AFFORDABLE PRICES

12 Johnson Street, Milford NH 03055
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NEC Printers

MX-80 w /GRAFTRAX . . . . . . . . • • . .
MX-80/F-T . . . • . • • • • . . . . • . . . . .
MX-80/F-T w/GRAFTRAX .........
MX-100 ..• •• ................
GRAFTRAX . • . . . . . • . . . . • • • . . . . .

p

i i l; !t!l!i!"'I]
:;::

Microline Printers

I (i@(.]Uu\iil

,TEXT ".l" JC• PROPERTIE S

EN TIRE DOCUMENT

:·:·

Enhanced/ emphasized print
Dot-addressable graphics
Trector/ friction feed up to 16"
Program-selectable character size

,.

Figure 4: The option sheet for the Find command showing both the Search and
Substitute options. The last two lines of options appear only when CHANGE IT is
turned on .

jects. The screen shows you the visi
ble characteristics of objects, such as
the type font of text characters or the
names of icons. Property sheets show
you the underlying structure of ob
jects as they make this structure visi
ble and accessible.
Invisibility also plagues the com
mands in some systems. Commands
often have several arguments and op
tions that you must remember with
no assistance from the system. Star
addresses this problem with option
sheets (see figure 4), a two-dimen
sional, form-like environment that
displays the arguments to commands.
It serves the same function for com
mand arguments that property sheets
do for object properties.

What You See Is What You Get
"What you see is what you get" (or
WYSIWYG) refers to the situation in
which the display screen portrays an
accurate rendition of the printed
page. In systems having such
capabilities as multiple fonts and
variable line spacing, WYSIWYG re
quires a bit-mapped display because
only that has sufficient graphic power
to render those characteristics ac
curately.

WYSIWYG is a simplifying tech
nique for document-creation systems.
All composition is done on the
screen . It eliminates the iterations
that plague users of document com
pilers. You can examine the ap
pearance of a page on the screen and
make changes until it looks right. The
printed page will look the same (see
figure 5). Anyone who has used a
document compiler or post-processor
knows how valuable WYSIWYG is.
The first powerful WYSIWYG editor
was Bravo, an experimental editor
developed for Alto at the Xerox Palo
Alto Research Center (see reference
12) . The text-editor aspects of Star
were derived from Bravo.
Trade-offs are involved in
WYSIWYG editors, chiefly having to
do with the lower resolution of
display screens. It is never possible to
get an exact representation of a
printed page on the screen since most
screens have only 50 to 100 dots per
inch (72 in Star), while most printers
have higher resolution. · Completely
accurate character positioning is not
possible. Nor is it usually possible to
represent shape differences for fonts
smaller than eight points in size since
there are too few dots per character to

TEK

2200SERIES
DUAL TRACE OSCILLOSCOPES

THE PERFORMANCE/
PRICE STANDARD

Introducing a direct line
to a 60 MHz Tektronix scope
built for your bench!
From the world's most
respected name in oscilloscopes: a new scope,
plus a new direct order
number, that finally
makes it practical to put
Tektronix quality on your
bench ... at work or home.

lesser-name scopes.

2 mV/div to 10 mV/div).

The 2213's practical design includes 65% fewer
mechanical parts, fewer
circuit boards, electrical
connectors and cabling.
Result: a lower price for you
plus far greater re liability.

Sweep speeds: Sweeps

Among professional engineers and technicians
there is no substitute for the
performance and reliability
of Tektronix oscilloscopes.

Yet performance is pure
Tektronix: there's 60 MHz
bandwidth for digital and
high-speed analog circuits.
The sensitivity for low signal
measurements. The sweep
speeds for fast logic families.
A complete trigger system
for digital, analog or video
waveforms. And new highperformance Tektronix
probes are included!

Now, for the first time,
Tektronix is offering an advanced scope at an unprecedented low priceand has a direct order line
that lets you get your order
processed today!

The scope: the 2213.
Its radical new design
brings you Tektronix
quality for well below
what you would pay for

·Price

~0 . 8..

2213 PERFORMANCE
DATA
Bandwidth : Two channels,
dc-60 MHz from 10 V/div
to 20 mV /div. (50 MHz from

Beaverton. OR.

from 0.5 s to 50 ns (to 5
ns/div with X10 mag).
Sensitivity: Scale factors
from 100 V/div (10X probe)
to 2 mV/div (1X probe). Accurate to ± 3%. Ac or de
coupling.

Delayed sweep measurements: Standard
sweep, intensified after
delay, and delayed.

(Need dual time-base
performance and timing
accuracy to± 1.5%? Ask
about our 2215 priced at
$1400.)

Complete trigger system:
Modes include TV field,
normal, vertical mode, and
automatic; internal, external, and line sources; variable holdoff.
Probes: High perform

ance, positive attachment,
10-14 pF and 60 MHz at the
probe tip .

The price: Just $1100
complete*. Order direct
from Tektronix National
Marketing Center. Phones
are staffed by technical
people to answer your
questions about the 2213.
Your direct order includes a
15-day return policy and full
Tektronix warranty.

Now it's easier than
ever to get your hands on
aTekscope!
ORDER TOLL-FREE

800-547-1845
Ask for Department 100
(In Oregon, Alaska and
Hawaii 1-503-627-5402
collect.) Lines are open
from 8 am EST to 5 pm PST

Tektronoo
COMMITTED TO EXCELLENC E

Copyright©1982 Tektronix. Inc. All rights reserved. 121
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Figure 5: A Star document showing multicolumn text, graphics, and formulas. This is the way the document appears on the screen. It
is also the way it will print (at higher resolution, of course).
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be recognizable. Even 10-point ("nor
mal" size) fonts may be uncomfort
ably small on the screen, necessitating
a magnified mode for viewing text.
WYSIWYG requires very careful
design of the screen fonts in order to
keep text on the screen readable and
attractive. Nevertheless, the increase
in productivity made possible by
WYSIWYG editors more than
outweighs these difficulties.

Universal Commands
Star has a few commands that can
be used throughout the system:
MOVE, COPY, DELETE, SHOW
PROPERTIES, COPY PROPERTIES,
AGAIN, UNDO, and HELP. Each
performs the same way regardless of
the type of object selected. Thus, we
call them "universal" or "generic"
commands. For example, you follow
the same set of actions to move text in
a document and to move a line in an
illustration or a document in a folder:
select the object, push the MOVE
key, and indicate a destination.

(HELP and UNDO don't use a selec
tion.) Each generic command has a
key devoted to it on the keyboard.
These commands ·are far more
basic than the commands in other
computer systems. They strip away
the extraneous application-specific
semantics to get at the· underlying
principles . Star's generic commands
derive from fundamental computer
science concepts because they also
underlie operations in programming
languages . For example, much pro
gram manipulation of data structures
involves moving or copying values
from one data structure to another.
Since Star's generic commands em
body fundamental underlying con
cepts, they are widely applicable.
Each command fills a variety of
needs, meaning fewer commands are
required. This simplicity is desirable
in itself, but it has another subtle ad
vantage: it makes it easy for users to
form a model of the system. People
can use what they understand. Just as
progress in science derives from sim-

BYTEWRITER
DAISY WHEEL PRINTER
LETTER QUALITY PRINTER AND TYPEWRITER
IN ONE PACKAGE
T h e BYTE W RITER is a n e w Olive tti Pra xis 30 e lectro nic type writer
with a m icro-processor c o ntrolled d river added intern ally.

$795
plus shipping
D e ale r
Inquiries
lnvitell
FEATURES
• Underlining • 10, 12, or 15 characters per inch switch selectable • 2nd keyboard
with foreign grammar symbols sw itch selectable • Changeable type daisy w heel
• Centronics-compatible parallel input operates w ith TRS-80, App le, Osborne, IBM
and others • Cartridge ribbon • Typewriter operation with noth ing to disconnect
• Service from an y Olivetti dealer • Self test program built in.

BYTEWRITER
l 25 NORTHVIEW RD., ITHAC A. N.Y. 14850
(6 07) 272- l 132
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T HS·BO is a 1ractcmmk of T ancly corp .
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ple, clear theories, progress in the
usability of computers is coming to
depend on simple, clear user inter
faces.
MOVE is the most powerful com
mand in the system. It is used during
text editing to rearrange letters in a
word, words in a sentence, sentences
in a paragraph, and paragraphs in a
document. It is used during graphics
editing to move picture elements,
such as lines and rectangles, around
in an illustration. It is used during
formula editing to move mathemati
cal structures, such as summations
and integrals, around in an equation.
It replaces the conventional "store
file" and "retrieve file" commands;
you simply move an icon into or out
of a file drawer or folder. It eliminates
the "send mail" and "receive mail"
commands; you move an icon to an
out-basket or from an in-basket. It
replaces the "print" command; you
move an icon to a printer. And so
on. MOVE strips away much of the
historical clutter of computer com
mands. It is more fundamental than
the myriad of commands it replaces .
It is simultaneously more powerful
and simpler.
Much simplification comes from
Star's object-oriented interface. The
action of setting properties also re
places a myriad of commands. For ex
ample, changing paragraph margins
is a command in many systems. In
Star, you do it by selecting a
paragraph object and setting its
MARGINS property. (For more in
formation on object-oriented lan
guages, see the August 1981 BYTE.)

Consistency
Consistency asserts that mecha
nisms should be used in the same way
wherever they occur. For example, if
the left mouse button is used to select
a character, the same button should
be used to select a graphic line or an
icon. Everyone agrees that consisten
cy is an admirable goal. However, it
is perhaps the single hardest
characteristic of all to achieve in a
computer system. In fact, in systems
of even moderate. complexity, con
sistency may not be well defined.
A question that has defied consenCircle 294 on inquiry card.
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sus in Star is what should happen to a
document after it has been printed.
Recall that a user prints a document
by selecting its icon, invoking
MOVE, and designating a printer
icon. The printer absorbs the docu
ment, queuing it for printing. What
happens to that document icon after
printing is completed? The two
plausible alternatives are:
1. The system deletes the icon.
2. The system does not delete the
icon, which leads to several further
alternatives:
2a. The system puts the icon back
where it came from (i.e., where it
was before MOVE was invoked).
2b. The system puts the icon at an
arbitrary spot on the Desktop.
2c. The system leaves the icon in
the printer. You must move it out
of the printer explicitly.
The consistency argument for the
first alternative goes as follows: when
you move an icon to an out-basket,
the system mails it and then deletes it
from your Desktop. When you move
an icon to a file drawer, the system
files it and then deletes it from your
Desktop. Therefore, when you move
an icon to a printer, the system
should print it and then delete it from
your Desktop. Function icons should
behave consistently with one
another.
The consistency argument for the
second alternative is: the user's con
ceptual model at the Desktop level is
the physical-office metaphor. Icons

The HOMEBRAIN™ is a ded
icated microcomputer system in a
stand-alone package. HOME
BRAIN'S™ 1/0 potential exceeds
300 channels.

ACHIEVE TOTAL
HOME CONTROL
•
•
•
•
•
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are supposed to behave similarly to
their physical counterparts. It makes
sense that icons are deleted after they
are mailed because after you put a
piece of paper in a physical out
basket and the mailperson picks it up,
it is gone. However, the physical
analogue for printers is the office
copier, and there is no notion of
deleting a piece of paper when you
make a copy of it. Function icons
should behave consistently with their
physical counterparts.
There is po one right answer here.
Both arguments emphasize a dimen
sion of consistency. In this case, the
dimensions happen to overlap. We
eventually chose alternative 2a for
the following reasons:
1. Model dominance-The physi
cal metaphor is the stronger model at
the Desktop level. Analogy with
physical counterparts does form the
basis for people's understanding of
what icons are and how they behave.
Argument 1 advocates an implicit
model that must be learn'ed; argu
ment 2 advocates an explicit model
that people already have when they
are introduced to the system. Since
people do use their existing knowl
edge when confronted with new sit
uations, the design of the system
should be based on that knowledge.
This is especially important if people
are to be able to intuit new uses for
the features they have learned.
2. Pragmatics-It is dangerous to
delete things when users don't expect
it. The first time a person labors over

THE

a document, gets it just right, prints
it, and finds that it has disappeared,
that person is going to become very
nervous, not to mention angry. We
also decided to put it back where it
came from (2a instead of 2b or 2c) for
the pragmatic reason that this in
volves slightly less work on the user's
part.
3. Seriousness-When you file or
mail an icon, it is not deleted entirely
from the system. It still exists in the
file drawer or in the recipients' in-bas
kets. If you want it back, you can
move it back out of the file drawer or
send a message to one of the recip
ients asking to have a copy sent back.
Deleting after printing, however, is
final; if you move a document to a
printer and the printer deletes it, that
document is gone for good.
One way to get consistency into a
system is to adhere to paradigms for
operations. By applying a successful
way of working in one area to other
areas, a system acquires a unity that
is both apparent and real. Paradigms
that Star uses are:

•Editing-Much of what you do in
Star can be thought of as editing. In
addition to the conventional text,
graphics, and formula editing, you
manage your files by editing filing
windows. You arrange your working
environment by editing your Desk
top. You alter properties by editing
property sheets. Even programming
can be thought of as editing data
structures (see reference 16).
•Information retrieval-A lot of
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Figure 6: The keyboard-interpretation window serves as the source of clzaracters that may be entered from the keyboard. The
character set shown here contains a variety of office symbols.

power can be gained by applying in
formation-retrieval techniques to in
formation wherever it exists in a sys
tem. Star broadens the definition of
"database." In addition to the tradi
tional notion as represented by its
record files, Star views file drawers as
databases of documents, in-baskets as
databases of mail, etc. This teaches
users to think of information retrieval
as a general tool applicable through
out the system.
•Copying-Star elevates the concept
of "copying" to a high level: that of a
paradigm for creating. In all the vari

ous domains of Star, you create by
copying. Creating something out of
nothing is a difficult task. Everyone
has observed that it is easier to
modify an existing document or pro
gram than to write it originally.
Picasso once said, 'The most awful
thing for a painter is the white can
vas ... To copy others is nec
essary." (See reference 20.) Star
makes a serious attempt to alleviate
the problem of the "white canvas" by
making copying a practical aid to
creation. For example, you create
new icons by copying existing ones.
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These paradigms change the very
way you think. They lead to new
habits and models of behavior that
are more powerful and productive.
They can lead to a human-machine
synergism.
Star obtains additional consistency
by using the class and . subclass no-

PRICE BREAK
only $750
Assm., Tested
& Burned-In
for one week

WORLD STANDARD TAPE

--

Graphics are created by copying
existing graphic images and modify
ing them. In a sense, you can even
type characters in Star's 216 -character
set by "copying" them from keyboard
windows (see figure 6).
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Introduction
To Microcomputers: Volume 0
The Beginner's Book, Third Edition
by Adam Osborne and David Bunnell
One of our most popular titles,Volurne 0 has been expanded and
revised to include new sections on software and communic;a
tions. Written for the complete novice, this book introduces the
construction and operation of microcomputers. Paper $7.95.

6502 Assembly Language Subroutines
by Lance Leventhal and Winthrop Saville
This book includes over 50 indispensible, ready-to-use subrou
tines. A boon to every 6502 programmer, it will save hours of
programming time. Includes array, bit and string manipulation,
sorting and searching operations, much more. Paper $12.99

Assembly Language Programming for the
Apple II™
by Robert Mottola
This comprehensive, easy to understand introduction provides
solid groundwork for getting started in assembly language
programming on the Apple II. Many subroutines written in
assembly language are provided, and most explanations are
shown with equivalent examples· in BASIC. Paper $12.95.

Discover FORTH: Learning
And Programming the FORTH Language
by Thom Hogan
Using a friendly approach, the author explains the history and
uses of FORTH, as well as how to program to an intermediate
level. Includes notes on logical extensions and alterations to the
current standard FORTH syntax. Paper $14.95.
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by Lon Poole with Martin McNiff and
Steven Cook
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Trade Secrets:
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by James Pooley
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who owns your ideas in today's business world. Employers can
learn to tighten company security systems and protect their intel
lectual assets. Employees can become familiar with their rights
to take "commercial" ideas to new jobs or start competing busi
nesses without being sued. Cloth $19.95.

A User Guide to the UNIX™ System
by Rebecca Thomas and Jean Yates
Designed to ease the novice through the difficult learning stages,
this volume is also an excellent reference for those already famil
iar with the UNIXTM operating system. Computer-side tutorials
teach forty basic commands plus there's a list of UNIX TM system
resources, and a bibilography for further study. Paper $15.99.

VisiCalc®: Home and Office Companion
by David M. Castlewitz and Lawrence
Chisausky with Patricia Kronberg.
Illustrated by L. D. Chukman
Contains 50 models that can be used immediately for personal
and business applications. Provides models for loans and invest
.ments, advertising and sales, inventory control, personnel,
household aids and more. Designed to accomodate most micros
and every version of the VisiCalc® program. Paper $15.99.

Now at your dealer, or write Osborne/McGraw-Hill, 630 Bancroft Way, Berkeley, CA 94710.
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tions of Simula (see reference 4) and
Smalltalk (see reference 11). The
clearest example of this is classifying
icons at a higher level into data icons
and function icons. Data icons repre
sent objects on which actions are per
formed. Currently, the three types
(i.e., subclasses) of data icons are
documents, folders, and record files.
Function icons represent objects that
perform actions. Function icons are
of many types, with more being
added as the system evolves: file
drawers , in- and out-baskets ,
printers, floppy-disk drives, calcula
tors, terminal emulators, etc.
In general, anything that can be
done to one data icon can be done to
all, regardless of its type, size, or
location. All data icons can be
moved, copied, deleted, filed, mailed,
printed, opened, closed, and a variety
of other operations applied. Most
function icons will accept any data
icon; for example, you can move any
data icon to an out-basket. This use
of the class concept in the user-inter
face design reduces the artificial

distinctions that occur in some sys
tems.

Simplicity
Simplicity is another principle with
which no one can disagree. Obvious
ly, a simple system is better than a
complicated one if they have the same
capabilities. Unfortunately, the world
is never as simple as that. Typically, a
trade-off exists between easy novice
use and efficient expert use. The two
goals are not always compatible. In
Star, we have tried to follow Alan
Kay's maxim: "simple things should
be simple; complex things should be
possible. " To do this, it was some
times necessary to make common
things simple at the expense of un
common things being harder. Sim
plicity, like consistency, is not a
clear-cut principle.
One way to make a system appear
simple is to make it uniform and con
sistent, as we discussed earlier.
Adhering to those principles leads to
a simple user's model. Simple models
are easier to understand and work

with than intricate ones.
Another way to achieve simplicity
is to minimize the redundancy in a
system. Having two or more ways to
do something increases the complexi
ty without increasing the capabilities.
The ideal system would have a mini
mum of powerful commands that ob
tained all the desired functionality
and that did not overlap. That was
the motivation for Star's "generic"
commands. But again the world is not
so simple. General mechanisms are
often inconvenient for high-frequen
cy actions. For example, the SHOW
PROPERTIES command is Star's gen
eral mechanism for changing prop
erties, but it is too much of an inter
ruption during typing. Therefore, we
added keys to optimize the changing
of certain character properties :
BOLD , ITALICS , UNDERLINE,
SUPERSCRIPT ,
SUBSCRIPT ,
LARG ER / SMALLER
(font) ,
CENTER (paragraph). These signifi
cantly speed up typing, but they don't
add any new functionality. In this
case, we felt the trade-off was worth
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The Alternative
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it because typing is a frequent activi
ty. "Minimum redundancy" is a good
but not absolute guideline.
In general, it is better to introduce
new general mechanisms by which
"experts" can obtain accelerator~
rather than add a lot of special one
purpose-only features. Star's me~ha
nisms are discussed below urd~r
"User Tailorability."
Another way to have the system as
a whole appear simple is to make
each of its parts simple. In particular,
the system should avoid overloading
the semantics of the part~. Each part
should be kept conceptualJy clean.
Sometimes, this may involve a major
redesign of the user interface. An ex
ample from Star is the mouse, which
has been used on the Alto for eight
years. Before that, it was usep on the
NLS system at Stanforq Research In
stitute (see reference 5 ). All of those
mice have three buttons on top. Star
has only two. Why did we depart
from "tradition"? We observed that
the dozens of Alto programs all had
different semantics for the mouse but
tons. Some used them one way, some
another. There was no consistency
between systems. Sometimes, there
was not even consistency within a
system. For example, Bravo uses the
mouse buttons for selecting text,
scrolling windows, and creating and
deleting windows, depending on
where the cursor is when you push a
mouse button. Each of the three but
tons has its own meaning in each of
the different regions. It is difficult to
remember which button does what
where.
Thus, we decided to simplify the
mouse for Star. Since it is apparently
quite a temptation to overload the
semantics of the buttons, we
eliminated temptation by eliminating
buttons. Well then, why didn't we use
a one-button mouse? Here the plot
thickens. We did consider and p·r o
totype a one-button mouse interface.
One bu~ton is sufficient (with a little
cleverness) to provide all the func
tionality needed in a mouse. But
when we tested the interface on najve
users, as we did with a variety of
features, we found that they had a lot
of trouble making selections with it.
276
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In fact, we prototyped and tested six
different semantics for the mouse but
tons: one one-button, four two
button, and a three-button design.
We were chagrined to find that while
some were better than others, none of
them was completely easy to use,
even though, a priori, it seemed like
all of them would work! We then
took the most successful features of
two of the two-button designs and
prototyped and tested them as a
seventh design. To our relief, it not
only tested better than any of the
other six, everyone found it simple
and trouble-free to use.
This story has a couple of morals:

Bravo. In Bravo, the main typing
keys are normally interpreted as com
mands. The "i" key jnvokes the Insert
command, which p~ts the system in
"insert mode." In insert mode, Bravo
interprets keystrokes as letters. The
story goes that a person intended to
type the word "edit" into his docu
ment, but he forgot to enter insert
mode first. Bravo interpreted "edit"
as the following commands:

•The intuition of designers is error
prone, no matter how good or bad
they are.
•The critical parts of a system should
be tested on representative users,
preferably of the "lowest common
denominator" type.
•What is simplest along any one
dimension (e.g. ; number of buttons)
iS not necessarily conceptually
simplest for users; in particular,
minimizing the number of keystrokes
may not make a system easier to use.

The entire contents of the document
were replaced by the letter "t." This
makes the point, perhaps too strong
ly, that modes should be introduced
into a user interface with caution, if
at all.
Commands in Star take the form of
noun-verb. You specify the object of
interest (the noun) and then invoke a
command to manipulate it (the verb).
Specifying an object is called "making
a selection." Star provides powerful
selection mechanisms that reduce the
number and complexity of commands
in the system. Typically, you will ex
ercise more dexterity a!1d judgment in
making a selection than in invoking a
command. The object (noun) i.s
almost always specified before the ac
tion (verb) to be performed. This
helps make the command interface
modeless; you can change your mind
as to which object to af~ect simply by
making a new selection before invok
ing the command. No "accept" func
tion is needed to terminate or confirm
commands since invoking the com
mand is the last step. Inserting text
does not even require a command;
you simply make a selection and
begin typing. The text is placed after
the end of the selection.
The noun-verb command form
does not by itself imply that a com
mand · interface is modeless. Bravo
also uses the noun-verb for~; yet, it
is a highly modal editor (although the
latest version of Bravo has drastically
reduced its modalness). The dif
ference is that Bravo tries to make

Modeless Interaction
Larry Tesler defines a mode as
follows:
A mode of an interactive computer
system is a state of the user interface
that lasts for a period of time, is not
associated with any particular object,
and has no role other than to place an
interpretation on operator input.
(See referepce 18.)

Many computer systems use modes
because there are too few keys on the
keyboard to represent all the avail
able commands. Therefore, the inter
pretation of the keys depends on the
mode or state the system is in. Modes
can and do cause trouble by making
habitual actions cause unexpected
results. If you do not notice what
mode the system is in, you may find
yourself invoking a sequence of com
mands quite different from what you
had intended.
Our favorite story about modes,
probably apocryphal, involves

E(verything) select everything in
the document
D(elete)
delete it
I(nsert)
enter insert mode
type a "t"
t

THE ULTIMATE IN COMPUTER CHESS - THE MATE
THE MATE FOR YOUR MICRO

PMK Associates, one of the world's
largest dealers of computer chess systems,
is pleased to introduce an extraordinary
new product for the computer chess en
thusiast. The Mate is a strategy game
peripheral for your Apple II• , TRS-80t or
PET:t: (TRS-80 and PET versions not
available until June '82).
It comes complete with the strongest
chess program, by far, ever available for a
microcomputer (requires 32K), plus a
true, magnetic sensor chessboard with
magnetic pieces. All you do is move the
pieces. The Mate senses your move,
enters it into the computer, shows the
move on its high-resolution graphic display
and responds by lighting two LEDs. There
are no distracting codes to type in during a
game, and no need to apply pressure on
the squares of the board.
UNPRECEDENTED FLEXIBILITY

Developed by Applied Concepts, Inc .,
whose $600 MCT chess computer was
ranked number one in playing strength in
Ches5 Life's January '82 issue, The Mate
also incorporates a wide variety of
features: 9 levels of play, opening library
of over 6,000 moves, computer thinks on
opponent's time , Best/Randomize move
selection , move suggestions, audio
On/Off, move erasing, change sides dur

ing game, reverse board, watch replay of
finished game, printout entire game. And
for hobbyists who want to write their own
chess programs, full documentation of the
interface software is provided.

As ACI continues to develop new,
stronger chess programs your system can
be easily upgraded . And additional pro
grams for checkers, Reversi and other
strategy games will soon be available . The
Mate comes complete with sensory board ,
magnetic chess pieces, plug-in computer
interface card, interconnecting cable,
game program on cassette or disk and
operation/programming manual for just

$269.95.
FREE BONUS BOOK

Each unit is covered by our 15-day
home trial, money-back guarantee . And

we will promptly exchange any defective
unit still under the manufacturer's 90 day
warranty . We maintain a large inventory,
and most orders are shipped within 48
hours of receipt. Order before August '82
and we will include, free of charge, the
chess classic Bobby Fischer Teaches Chess
developed in cooperation with Xerox
Learning Systems.
There is no game for your micro more
stimulating than chess, and in computer
chess there is nothing more powerful than
The Mate.
To order, mail your check to: PMK
Associates, PO Box 598, East Brunswick,
NJ 08816 (please include $5.00 for
shipping; NJ residents please add 5%
sales tax; include $10.00 extra for disk
format). Customers in Alaska, Hawaii and
foreign countries please contact us for
shipping charges. For fastest service, credit
card holders may use our 24 hour Toil
Free order number 
1-800-835-2248
aak far Carol

Please call (201)246-7680 for technical
questions and further information.
DEALER INQUIRIES INVITED
COMPUTER AN D
ELECT RONIC PRODUCTS
FOR T HE H OME
P.O. BOX 598
EAST BRUNSWICK

NEW JERSEY 088 16
(20ll 246-7680

• Apple II TM of Ap ple Computer Inc.

t TRS-80 TM of Tandy Corp.

t

PET TM cl Co mmodore Buslmm Machines
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Figure 7: Some of the cursor shapes used by the Star to indicate the state of the system. The cursor is a 16 - by 16-bit map that can be
changed under program control.

one mechanism (the main typing
keys) serve more than one function
(entering letters and invoking com
mands). This inevitably leads to con
fusion. Star avoids the problem by
having special keys on the keyboard
devoted solely to invoking functions.
The main typing keys only enter
characters. (This is another example
of the simplicity principle: avoid
overloading mechanisms with mean
ings.)
Modes are not necessarily bad.
Some modes can be helpful by simpli
fying the specification of extended
commands. For example, Star uses a
"field fill-in order specification
mode." In this mode, you can specify
the order in which the NEXT key will
step through the fields in the docu
ment. Invoking the SET FILL-IN
ORDER command puts the system in
the mode. Each field you now select is
added to the fill-in order. You ter
minate the mode by pushing the
STOP key. Star also utilizes tem
porary modes as part of the MOVE,
COPY, and COPY PROPERTIES
commands. For example, to move an
object, you select it, push the MOVE
key that puts the system in "move
mode," and then select the destina
tion. These modes work for two rea
sons. First, they are visible . Star posts
a message in the Message Area at the
top of the screen indicating that a
mode is in effect. The message re
mains there for the duration of the
mode. Star also changes the shape of
278
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the cursor as an additional indication.
You can always tell the state of the
system by inspection (see figure 7).
Second, the allowable actions are
constrained during modes. The only
action that is allowed-except for ac
tions directly related to the mode-is
scrolling to another part of the docu
ment. This constraint makes it even
more apparent that the system is in an
unusual state.

User Tailorability
No matter how general or powerful
a system is, it will never satisfy all its
potential users. People always want
ways to speed up often-performed
operations. Yet, everyone is different.
The only solution is to design the sys
tem with provisions for user extensi
bility built in. The following mecha
nisms are provided by Star:
•You can tailor the appearance of
your system in a variety of ways. The
simplest is to choose the icons you
want on your Desktop, thus tailoring
your working environment. At a
more sophisticated level, a work sta
tion can be purchased with or with
out certain functions. For example,
not everyone may want the equation
facility. Xerox calls this "product fac
toring ."
•You can set up blank documents
with text, paragraph, and page layout
defaults. For example, you might set
up one document with the normal
text font being 10-point Classic and

another with it being 12-point
Modern italic. The documffits need
not be blank; they may contain fixed
text and graphics, and fields for vari
able fill-in. A typical form might be a
business-letter form with address, ad
dressee, salutation, and body fields,
each field with its own default text
style. Or it might be an accounting
form with lines and tables. Or it
might be a mail form with To, From,
and Subject fields, and a heading
tailored to each individual. Whatever
the form or document , you can put it
on your Desktop and make new in
stances of it by selecting it and invok
ing COPY. Thus, each form can act
like a "pad of paper" from which new
sheets can be "torn off ."
Interesting documents to set up are
"transfer sheets, " documents contain
ing a variety of graphics symbols
tailored to different applications. For
example, you might have a transfer
sheet containing buildings in different
sizes and shapes, or one devoted to
furniture, animals, geometric shapes,
flowchart symbols, circuit com
ponents, logos, or a hundred other
possibilities. Each sheet would make
it easier to create a certain type of il
lustration. Graphics experts could
even construct the symbols on the
sheets, so that users could create
high-quality illustrations without
needing as much skill.
•You can tailor your filing system by
changing the sort order in file drawers
and folders. You can also control the
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Percom's DOUBLER It· tolerates wide variations in media, drives
GARLAND, TEXAS - May 22, 1981 
Harold Mauch, president of Percom Data
Company, announced here today that an im
proved version of the Company's innovative
DOUBLER"" adapter, a double-density plug-in
module for TRS-80' Model I computers, is
now available.
Reflecting design refinements based on both
theoretical analyses and field testing, the
DOUBLER II", so named, permits even great
er tolerance in variations among media and
drives than the previous design.
Like the original DOUBLER, the DOU
BLER II plugs into the drive controller IC
socket of a TRS-80 Model I Expansion Inter
face and permits a user to run ei.ther single- or
double-density diskettes on a Model I.
With a DOUBLER II installed, over four
times more formatted data - as much as 364
Kbytes - can be stored on one side of a five
inch diskette than can be stored using a stan
dard Tandy Model I drive system.
Moreover, a DOUBLER II equips a Model I
with the hardware required to run Model III
diskettes.
(Ed. Note: See "OS-80"": Bridging the TRS
80' software compatibility gap" elsewhere on
this page.)
The critical clock-data separation circuitry
of the DOUBLER II is a proprietary design

called a ROM-programmed digital phase-lock
loop data separator.
According to Mauch, this design is more
tolerant of differences from diskette to diskette
and drive to drive, and also provides immunity

to pe1forma11ce degr•dation caused by circuit
component aging.

The Percom DOUBLER II is available from
authorized Percom retailers, or may be ordered
direct from the factory. The factory toll-free
order number is 1-800-527-1222.
Ed. note: Opening the TRS-80 Expansion In
terface may void the Tandy limited 90-day
warranty.
Circle 327 on Inquiry card.

All that glitters is not gold

OS-80® Brillging the TRS-80*
software compatibility gap

Mauch said "A DOUBLER II wifl operate
just as reliably two years after it is installed as it
will two days after installation."
The digital phase-lock loop also eliminates

the need for trimmer adjustments typical of
analog phase-lock loop circuits.
"You plug in a Percom DOUBLER II and
then forget it," he said.
The DOUBLER II also features a refined
Write Precompensation circuit that more
effectively minimizes the phenomena of bit
and peak-shifting, a reliability-impairing char
acteristic of magnetic data recording.
The DOUBLER II, which is fully software
compatible with the previous DOUBLER, is
supplied with DBLDOS"', a TRSDOS ·
compatible disk operating syst~
The DOUBLER II sells for $L~5, includ
ing the DBLDOS disketttl•~ 'ttC.&\.U'I

Circuit misapplication causes diskette read, format problems.

High resolution key to reliable data separation
GARLAND, TEXAS The Percom
SEPARATOR~ does very well for the Radio
Shack TRS-80' Model I computer what the
Tandy disk controller does poorly at best: reli
ably separates clock and data signals during
disk-read operations.
Unreliable data-clock separation causes for
mat verification failures and repeated read
retries.

CRCERROR-TRACKLOCKED OUT
The problem is most severe on high-number
(high-density) inner file tracks.
As reported earlier, the clock-data separa
tion problem was traced by Percom to misap
plication of the internal separator of the 1771
drive controller IC used in the Model I.
The Percom Separator substitutes a high
resolution digital data separator · circuit, one
which operates at 16 megahertz, for the low
resolution one-megahertz circuit of the Tandy
design.
Separator circuits that operate at lower
frequencies - for example, two- or four-

megahertz - were found by Percom to provide
only marginally improved performance over
the original Tandy circuit.
The Percomsolution is a simple adapter that
plugs into the drive controller of the Expansion
Interface (El).
Not a kit - some vendors supply an un
tested separator kit of resistors, !Cs and other
paraphernalia that may be installed by mod
ifying the computer the Percom
SEPARATOR is a fully assembled, fully tested
plug-in module.
Installation involves merely plugging the
SEPARATOR into the Model l El disk con
troller chip socket, and plugging the controller
chip into a socket on the SEPARATOR.
The SEPARATOR, which sells for only
$29.95, may be purchased from authorized Per
com retailers or ordered directly from the fac
tory. The factory toll-free order number is
1-800-527-1222.
Ed. note: Opening the TRS-80 Expansion In
terface may void the Tandy limited 90-day
warranty.
Circle 326 on inquiry card.

PRICES AND SPECIFICATIONS SUB]ECTTOCHANGE WITHOUTNOTICE.

Compatibility between TRS-80* Model I diskettes
and the new Model III is about as genuine as a gold
plated lead Krugerrand.
True, Model I TRSDOS* diskettes can be read on
a Model III. But first they must be converted and re
recorded for Model 111 operation.
And you cannot write to a Model I TRSDOS* dis
kette. Not with a Model II I. You cannot add a file.
Delete a file. Or in any way modify a Model I
TRSDOS diskette with a Model Ill computer.
Furihermore, your converted TRSDOS diskettes
cannot be converted back for Model I operation.
TRSDOS is a one-way street. And there's no re
treating. A point to consider before switching the
company's payroll to your new Model III.
Real software compatibility should allow the di
rect, immediate interchangeability of Model . I and
Model III diskettes. No read-only limitations, no
conversion/re-recording steps and no chance to be
left high and dry with Model III diskettes that can't
be run on a Model I.
What's the answer'! The answer is Percom's OS
80®> family of TRS-80 disk operating systems.
OS-80 programs allow direct. immediate inter
changeability of Model I and Model III diskettes.
You can run Model I single-density diskettes on a
Model III; install Percom's plug-in DOUBLER®
adapter in your Model I, and you can run double
density Model III diskettes on a Model I.
There's no conversion. no re-recording.
Slip an OS-80 diskette out of your Model I and in
sert it directly in a Model III.
And vice-versa.
Just have the correct OS-80 disk operating sys
tem - OS-80, OS-80D or OS-80/llI - in each com
puter.
Moreover, with OS-80 systems, you can add, de
lete, and update files. You can read and write disket
tes regardless of the system of origin.
OS-80 is the original Percom TRS-80 DOS for
BASIC programmers.
Even OS-80 utilities are written in BASIC.
OS-80 is the Percom system about which a user
wrote, in Creative Computing magazine. " ... the best
$30.00 you will ever spend."t
Requiring only seven Kbytes of memory. OS-80
disk operating systems reside completely in RAM.
There's no need to dedicate a drive exclusively for a
system diskette.
And, unlike TRSDOS. you can work at the track
sector level. defining and controlling data formats 
in BASIC - to create simple or complex data struc
tures that execute more quickly than TRSDOS files.
The Percom OS-80 DOS supports single-density
operation of the Model I computer - price is
$29.95; the OS-80D supports double-density opera
tion of Model I computers equipped with a DOUB
LER or DOUBLER II; and, OS-80/III - for the
Model III of course - supports both single- and
double-density operation. OS-80D and OS-80/Ill
each sell for $49.95. Circle 328 on inquiry card.
PRICES DO NOT INCLUDE HANDLING AND SHIPPING.

PERCOM DATA COMPANY, INC. 11220 Pagemill Road Dallas, Texas 75243 (214) 340-7081
@Trademark ofPercom Data Company, Inc.

"1RS~BOand TRSOOS are trademarks ofTar.dy Corporation which has no relationship to Percom Data Company.

1Creative Computing Magazine, June, 1980, page 26.
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The Birth of UN IX™ for CP/M ™
!

micrtiS~Ell ™ • ;~8w·ER of UNIX
~

•POPULARITY OF CP/M

Available for adoption by: CP/M SOFTWARE DEVELOPERS
CP/M SOFTWARE USERS
•Load s and EKecutes as a normal program under CP/M.
installing itsell under the CP/M operating system
•Other CP/M programs - editors1word processors/appl1cat1on programs/compilers i
assemblers - may then be run using all MicroShell features
• CP/M compatibility 1s generally not aflecled by M1cr0Shell's presence
•Adds UNIX Power without losing CP/M Compallbllily

CP/M
Compatibility

• Send Console Output to a File ins tead of or in addition to lhe screen
Example: stal • . • > stalus - sends "stat" output to file "status''
•Take Console Input from a File instead of the Keyboard
Example: ed filename <script - takes "ed" commands tram the file "script"
•Indispensable for: graphic debugging, saving exact Screen Output for documentation, etc.

Console
Input/Output
Redirection

Aulomallc
Command Fiie
Search Path

• MicroSheil finds your program. User concentrates on the big tasks, MicroShell does lhe details
Perinlts development or data tiles on one drive and all programs on another
• User-spE!cified file types tor Automatic Search. Exainple: ".com", ".Int", etc.
•User-specified Search Path. Example: Current Drive 1st, then Drive A, etc.

Multlple Commands
Per Line

•User types a logical group of commands to be executed
Example: compile file; link file; file
• MicroShell executes the commands one at a time

Direct
Command File
Execution

• Files of CP/M or MicroShelt commands are executed by MicroShell simply by typing file name
•User-specified Command Filetypes. Example: ".sh", ".sub", etc.
•Argument substilution ($1. $2, etc.) as wilh CP/M SUBMIT/XSUB

Addltlonal
Features

• User definable prompt with Disk Drive and/or User Number optional
•Install program to customize MicroShell to user's needs & system
•Others - ORDER MANUAL FOR FULL OETAILS

CP1M 2 2!32K

>1.11!1

8080180851l80 CPU ReQuirf'll

*ADOPTION FEE:
Manual Only

$15000
$ 25 00

(VA residents add 4% sales tax)

VISA, MC. Check or Money Order
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~NEW
GENERATION
SYSTEMS .
•

inc.

Mail or Phone Adoption Requests to:

2153 Golf Course Drive
Res ton, VA 22091
(703) 476-Q143
CPIM - TM of Digilal ReseatCl'I Corp
UNIX. TM ol Bel! Telephone labs
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filing hierarchy by putting folders in
side folders inside folders, to any
desired level.
•You can tailor your record files by
defining any number of "views" on
them. Each view consists of a filter, a
sort order, and a formatting docu
ment. A filter is a set of predicates
that produces a subset of the record
file. A formatting document is any
document that contains fields whose
names correspond to those in the
record file. Records are always dis
played through some formatting
document; they have no inherent ex
ternal representation. Thus, you can
set up your own individual subset(s)
and appearance(s) for a record file,
even if the record file is shared by
several users.
•You can define "meta operations"
by writing programs in the CUStomer
Programming language CUSP. For
example, you can further tailor your
forms by assigning computation rules
' expressed in CUSP to fields. Even
tually, you will be able to define your
own commands by placing CUSP
"buttons" into documents.
•You can define abbreviations for
commonly used terms by means of
the abbreviation definition/expan
' sion facility. For example, you might
define "sdd" as an abbreviation for
"Xerox Systems Development De
partment." The expansion can be an
entire paragraph, or even multiple
paragraphs. This is handy if you
create documents out of predefined
"boilerplate" paragraphs, as the lega ~
profession does. The expansion can
even be an illustration or mathe
matical formula.
•Every user has a unique name used
for identification to the system,
usually the user's full name. How
ever, you can define one or more
aliases by which you are willing to be
known, such as your last name only,
a shortened form of your name, or a
nickname. This lets you personalize
your identification to the rest of the
network.

Summary
In the 1980s, the most important
factors affecting how prevalent com
puter usage becomes will be reduced

For PDP-11 RSX, RSTS/E, and RT-11 users
®

We can save you time because our Pascal-2
compiler matches or beats the run-time per
formance of any high-level language on the
PDP-11. The same is true for the size of code
generated.
We can save you time because Pascal-2 has
excellent e_rror reporting and recovery, be
cause our interactive, source-level debugger
helps detect deep-rooted logical errors, and
because our package includes a number of
other programmer-oriented utilities.
We can save you time because the structured
_method~ of Pascal encourage problem solv
ing the first time round. Team members can
~nderstand c;me _another's code, thus improv
ing communication and protecting you against
the disruptive effects of staff changes.

We can save you time, and money, because
you can take your standard Pascal programs
v_.iith you to a new computer. You may even
find our Pascal-2 compiler running on that
new machine. We're working on a VERSAdos
compiler and a stand-alone system for the
MC68000. We're field-testing a crosscompiler from RSX to VERSAdos and a
Pascal-2 for UNIX on the PDP-11. We're also
developing a Pascal-2 for VAX/VMS (where
our RSX product already runs in compatibility
mode) . A.
Call or write. We'll send benchmark details a
product description, and a distributor list. We'll
also send a Pascal-2 manual (free in the U.S.)
Pascal-2. It's about time.

-

Digital Equipment Corporation trademarks: PDP, VAX, RSX, RSTS/E RT-11·
Motorola Inc. trademarks: MC68000, VERSAdos; Bell Labs. tradem~rk: UNl.X.

Oregon
SoftWare

2340 SW Canyon Road
Portland. Oregon 97201
(503) 226·7760
TWX : 910-464-4779
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Wordlndex commands placed in any docu·
men! produced by WordStar™ automati
cally number chapters and B levels of sec
tions: create tables of contents. figures. and
tables. and a sorted subject index with
page references.

Multiple files. Wordlndex II supports the
WordS!ar™ .II dot command .
Free choice of page number format.
Multiple choice of layout of all tables.
No limit on size of subject Index.
Automatic generation of headings and
footings.
Alternalfng page oHset for even and odd
pages simplifies printing procedures.
for owners of all previous
versions of Wordlndex : return your original
Wordlndex diskette directly to us and re
ceive Wordlndex II at a nominal cost of $50.

cost, increased functionality, im
proved availability and servicing,
and, perhaps most important of all,
progress in user-interface design. The
first three alone are necessary, but
not sufficient for widespread use. Re
duced cost will allow people to buy
computers, but improved user inter
faces will allow people to use com
puters. In this article, we have pre
sented some principles and techniques
that we hope will lead to better user
interfaces.
User-interface design is still an art,
not a science. Many times during the
Star design we were amazed at the
depth and subtlety of user-interface
issues, even such supposedly straight
forward issues as consistency and
simplicity. Often there is no one
"right" answer. Much of the time
there is no scientific evidence to sup
port one alternative over another,
just intuition. Almost always there
are trade-offs. Perhaps by the end of
the decade, user-interface design will
be a more rigorous process. We hope
that we have contributed to that pro
gress.•

Previously available on minis and main
frames only .
Supplied with the original Tektronix TM
documentation. MicroPlot fully implements
the entire Tektronix Terminal Control Sys
tem on your 8080/ZBO based microcompu ·
ter at a fraction or the original cost.
This package enables you to run even
mainframe-developed software for the
Plot-10 TCS on your microcomputer using
Tektronix compatible peripherals.
MicroPlot is supplied as MicrosortTM .REL
files to be used with Fortran-so™.

Simply create your own menus directly
on-screen using any text editor. The menu
dispenses of long and hard-to-remember
CPtM™ commands . The user may simply
select programs from the menu using sim 
ple commands of his own choice.
Order your copy today directly from us by
phone. telex. or mai l. Please send cashier's
check or state Visa or Master Charge ac
count no.
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Designing a Text Editor?
The User Comes First
A system's power is measured in ease of use.
Steven Jong
38 Riverhurst Road
Billerica, MA 01821

In choosing or designing any com
puter system-hardware or soft
ware-the most important considera
tion is the human· interface: if a
system doesn't work for the user, it's
not a working system. This article
presents observations on the crucial
relationship between human factors
and the design of text editors for
video-display terminals. These obser
vations are drawn from my ex
perience with a number of editors on
computers of various sizes and from
software-design and human-factors
literature. All the features described
here exist on at least one editor. My
aim is to give you some things to look
for if you want to buy-or write-an
outstanding text editor.
The first and most important
design goal is ease of use. This should
surprise no one. James Martin (see
reference 7) pointed out back in 1973:
"To be effective [in the next decade].
systems will have to be designed from
the outside in. The terminal or con
sole operator, instead of being a
peripheral consideration, will become
the tail that wags the whole dog."
Text editors are, to most users, the
outermost layer of their computer
system-the layer they deal with
most. Timesharing users spend over
half their time using a text editor, and
About the Author
Steven Jong, a principal software tech
nical writer, holds a master's degree in
science communication from Boston
University.
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editing commands account for about
fifteen percent of all commands they
enter. Personal-computer users may
exceed those figures. Ease of use,
therefore, weighs most heavily on
editor design.
What, then, makes a good text
editor? Human-factors literature sug
gests many characteristics of the
laudable text editor. Different
authors espouse perfectly reasonable
but totally contradictory principles.
You'll have to evaluate your needs
when designing one feature in and
another out (see text box on page 298.)

Screen Display Features
Let's consider what you want or
need to see on the text display.
The top or bottom display line (but
not both) should provide program
and system status information, such
as the file name, the current file line
number, the last command invoked,
the time, and program prompts. This
keeps you informed as to the system
state and is well worth the overhead.
Another line could display the cur
rent tab stops and margins, if they are
to be controlled by the user (see figure
1).

When you enter a keystroke in the
middle of a line of text, one of two
things may happen. The character at
the cursor position may be overstruck
by the new character; or the new
character may be inserted at the cur
sor position and characters from the
cursor position on move to the right
to accommodate it. Existing editors
use both modes, but overstrike

editors require a separate insert/stop
insert function and don't prevent you
from accidentally replacing text.
From the user's viewpoint, a display
mode that allows accidental erasure
of text is undesirable.
A screen-editor window is limited
by the size of the screen. To minimize
the effects of this limitation and allow
you to browse through text, there
must be a command to scroll text,
both vertically and horizontally (see
figure 2). (An editor that allows
horizontal scrolling can dispiay
overlong lines as truncated, with the
ends of the lines offscreen, which
seems most natural.) You should be
able to scroll through the file con
tinuously and stop whenever you
want. This suggests that scrolling
should continue as long as some par
ticular key is depressed and stop the
instant the key is released.
How fast should the display scroll?
The Honeywell WP 6 word processor
lets you scroll at the rate of about ten
lines per second. This allows brows
ing, but is slow if you want to
traverse several screens' worth of
text. It also limits scrolling to the text
within the current page of memory.
The scrolling function built into
Radio Shack Model II computers gets
you from one end of a file to the other
very nicely, but too quickly to read
anything. It would be nice to scroll
and also maneuver using some other
mechanism, such as "go to string,"
"go to page," etc.
You may want to mark blocks of
text for movement, reproduction, or
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-WILLIAM SHATNER
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" The best computer value in the
world today. The only computer
you' ll need for years to come.'' - - -- - -- - - - - - - - -- - - - - - - - - '
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VIC·20®VS. OTHER HOME COMPUTERS
Prod uct Features

Price*
Max im um RAM Me m or y
Keyboa rd S1yle
Numb e r of Ke ys
Programm a ble
Func lion Key s
Graphic Symb ols
O n Ke yboa rd

Commodor e
VIC-ZO

Alari ~

400 '"

T l"'
99/4A

TRS-80"'
Color
Comput er

S299.95

$458 .95

S499.00

S399 .00

32 K

16 K

16K

32K
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Typewr iter

FluI
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Style
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0

0

62

0

0

0
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6502

6502

T l990

6809

Machine Lan gua ge
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Upp er/ Lower
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YES

NO

NO
YES

Microprocessor

IUPITlla
Uta>Cll

Operalcs wi1h a ll Pe rip hera ls
(Disk. Prin1e r a nd Modem)
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NO

YES

Full Scree n Editor
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YES

NO

NO

Standard

N/ A

N/ A

s 99.00

SI09 .95

$399.95

$450.00

s 154 .95

Bas ic

Telephone Modem
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CAR.CH,0.SE
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Read the chart and see why COMPUTE! Magazine• calls the VIC-20 computer
"an astounding machine for the price." Why BYTE2 raves: ". ..the VIC-20
computer unit is unexcelled as a low-cost consumer computer." Why Popular
Mechanics 3 says ". . .for the price of around $300, it's the only game in town that is
more than just a game." And why ON COMPUTING INC.' exclaims: "What is
inside is an electronic marvel ... if it sounds as if l 'm in love witla my new
possession, lam."
The wonder computer of the 1980s. The VlC-20 from Commodore, world's
leading manufacturer of a full range of desktop computers. See the VIC-20 at your
local Commodore dealer and selected stores.
1April 'Bl issue

2 May ·11 isouc

•M1nuf1e11rcr'5 wues1ed retail price Jan. J. 1982. lncludcs BAS IC canrKlgerequired far programming.

3 Nomnbcr "81 i$Jije

--i

4 Fall 111 issue

1r-----~Commodor< Compu ter Sy ~ t c m s
I 681 Moore Rd •• King of Prun io. PA 19406
Carutdian Res1dcn1s: Commodore Computer Sys1cms
I J370Pharmacy A\'C .. Agincoun . Ont .Canado. MI W2K4
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Pl:::ese ndme more informatio n on 1he VIC-20.
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Dear.Mom, ...

....

.,.
My. first. day. at. the. computer. camp . has. been.just. swell. .. You.
wouldn't.believe.what.these.computers.can.do! .. And.all.the.kids.
get.their.own.systems.for.their.very.own! .. I'm.so.happy.you.and.
Daddy.decided.to.send.me.here • ..,,.
.,.
The.bunks.are.kind.of.lumpy, .but.I.guess.I'll.get.used.to.
them •.. There's.also.lakes, .and.woods, .and.we.can.play .
volleyball.and.baseball.in.the.afternoons • . . The.food.is.pretty.
good, .and.we.had.ice.cream.today!..,,.
~
I'm.going.to.spend.a.few.days . in.the.LISP.class, .so.I.can.
find.out.how.to.do.artificial.intelligence •.. Then.I.can't.
decide.whether.to.take.data-base.managemet.or.word.processing •.
II. think.maybe.I'll.take.word.processing •.. That.way.I.can.write.
home.to.you.every.day!..,,.
~
My.friend.Bobby.wants.me.to.go.play.Space.Invaders.now •.. I.
bet. I .beat. him! """

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

.....

~

~

LETTER

Love,..,,.
Harold
LINE 16
PAGE l

Press DEL to delete, or RETURN to cancel.

Figure 1: An idealized screen-editor display. The larger the display area, the better. Spaces, tabs, and carriage returns are indicated
by special symbols. "S" in the tab line indicates single spacing; " ..,. .. indicates that the line length is 64 characters; "!" indicates a tab
stop. Besides showing its user a window of text, the screen highlights selected blocks, prompts for action, and displays program and
system status.

\

deletion. Text editors on some tion-getting device that, unfortunate
minicomputers display plain text in ly, is often misused. More than one
low-intensity characters and mark word-processing system uses the signal
blocks using high-intensity in an inconsistent and annoying way:
characters . Microcomputer-based beeping when users enter some things
right (sign-in lines, for instance), and
word processors tend to use inverse
yet also beeping when users enter
video characters for the same func
some things incorrectly (a function
tion.
key
during a search); often they re
A useful, advanced feature is
multifile editing. The best way to m.ain silent during many other kinds
display multiple files on the screen is of errors. In my opinion, the beeper is
to use multiple windows. The screen best left to signaling errors.
The coming flood of color com
can, for instance, be bisected by a line
puters
will soon bring a generation of
of dashes, with one file displayed
full-color
software. Four colors-red,
above and the other below. Some
green,
blue,
and yellow-are prob
editors dedicate a portion of the
screen as a message window for ably sufficient for text displays; green
prompts and error messages. This is generally acknowledged as easiest
window should not be too large, of on the eyes. Color could highlight a
search string, an error message, or a
course; three or four lines is typical.
Many text editors employ the beep prompt. Color could also mark por
signal, a simple and powerful atten tions of a file. For instance, various
286
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parts of a document could be marked
in green (draft), yellow (comments),
red (technical questions), and so
forth. However, color should not be
the only distinguishing feature of im
portant messages, because four per
cent of the population are color blind .

Word-Processing Features
Certain functions apply strictly to
word processing. One is a dot-filled
display in which each space character
is represented by a dot smaller than a
period. The dots simplify counting
spaces and aligning text vertically.
One might argue that a dot-filled
screen appears too "busy," but most
users of Wang and Lanier word pro
cessors, which feature dot-filled
screens, are happy with them.
A good word-processing editor
should perform "word wrapping",

Turn yourApple into the world's
most versatile personal computer.
The SoftCard™ Solution. SoftCard
turns your Apple into two computers.
A Z-80 and a 6502. By adding a Z-80
microprocessor and CP/M to your
Apple. SoftCard turns your Apple into
a CP/M based machine. That means
you can access the single largest body
of microcomputer software in exist
ence. Two computers in one. And. the
advantages of both.
Plug and go. The SoftCard system
starts with a Z-80 based circuit card .
Just plug it into any slot (except 0) of
your Apple. No modifications required.
SoftCard supports most of your Apple
peripherals, and. in 6502-mode, your
Apple is still your Apple.
CP /M for your Apple. You get C P/M
on disk with the SoftCard package. It's
a powerful and simple-to-use operating
system . It supports more software
than any other microcomputer operat
ing system. And that's the key to the
versatility of the SoftCard/Apple.
Circle 275 on inquiry card.

BASIC included. A powerful tool.
BASIC-80 is included in the SoftCard
package. Running under CP/M. ANSI
Standard BASIC-80 is the most
pr:iwerful microcomputer BASIC
available. It includes extensive disk 1/0
statements. error trapping, integer
variables, 16-digit precision. exten
sive EDIT commands and string func
tions. high and low-res Apple graphics,
PRINT USING , CHAIN and COM 
MON, plus many additional com 
mands. And , it's a BASIC you can
compile with Microsoft's BASIC
Compiler.
More languages. With SoftCard and
CP/M, you can add Microsoft's ANSI
Standard COBOL, and FORTRAN, or

Basic Compiler and As sembly Lan
guage Development System . All, more
powerful tools for your Apple.
Seeing is believing. See the SoftCard
in operation at your Microsoft or Apple
dealer. We think you'll agree that the
SoftCard turns your Apple into the
world's most versatile personal
computer.
Complete information? It's at your
dealer's now. Or, we' ll send it to you
and include a dealer list. Write us. Call
us. Or, circle the reader service card
number below.
Sof tCard is a tr ademark of M icrosoft. A pple II and
Apple II Plus ar e register ed trademark s o f Apple
Computer. Z·BO is a registered trademark of Z1log.
Inc . C P/M is a reg istered t r adem ar k of Digit al
Resear ch. Inc .

Microsoft Consumer Products, 10700 Northup Way,
Bellevue, WA 98004 • (206) 828·8080

Figure 2: Vertical and horizontal scrolling provide a f lexible "window" to text. Con
ceptually, either the screen or the text can be thought of as moving.

i.e., a word being typed in that ex
ceeds the specified line length is car
ried down to start a new line . This
relieves you of having to decide when
to end a line. Word wrapping is one
of the two most useful features of a
word-processing editor (the other is
character deletion). It is possible both
to break lines and justify them at the
same time; Micropro International's
Wordstar microcomputer-based
editor does this.
When characters are inserted into
the middle of a line, a word
processing editor should reformat the
rest of the text automatically. In prac
tice, this proves difficult. Some
editors, for instance, temporarily
clear the screen from the cursor posi- ·
tion to the end of the screen during
text insertion (see figure 3). New text
can be entered and formatted; when
288
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the user signals that insertion is
finished, the rest of the text is refor
matted. The ideal editor would refor
mat text continuously during inser
tion, but I have seen no editor that
does. Instead, most include a separate
"reformat" command to reformat the
current paragraph after insertion is
finished.
N~vigating

Through the File

Now that we know how to display
text, we must deal with the problem
of finding our way through it. Ad
dressing text is a prerequisite to
manipulating text. The more power
and flexiblity you have in addressing,
the better.
The basic cursor movement is
"quadridirectional," or up/down/
)eft/right, universally offered by
screen editors. Boundary conditions,

however, may vary from one editor
to the next. For instance, if the cursor
is in column 1 (the left extreme of the
screen) and you try to move the cur
sor to the left, one screen editor might
treat your action as an error; another
editor might oblige the request by
moving the cursor to the last
character of the previous line.
What happens when you try to
move the cursor past the end of a
line? Usually, editors will not allow
cursor movement, or at least text in
sertion, past the end of a line. In prac
tice this proves a limitation, and there
is no ease-of-use justification for it. It
could, in fact, imply an attempt to
enter spaces (perhaps the user is try
ing to make columnar text column by
column).
Commands that move the cursor a
single character at a time are not
enough. There should also be com
mands to move by word, line,
sentence, paragraph, screen, page im
age, and column; the ability to go to
the top or the bottom of a file at a
single keystroke is also useful. Com
bining cursor-movement commands
with a Repeat key is also very impor
tant (an advanced video terminal
may include an automatic-repeat
function if a key is held down) . An
alternative for terminals without
repeat functions is to allow com
mands to accept numeric arguments
so that a user could, for instance, skip
four sentences .

Signaling Commands
Now we turn to the mechanism by
which you signal that you are enter
ing a command (the nature of which
is not yet important). Single-char
acter command names are best for
fast typing. Screen editors must use
nonalphanumeric characters, because
alphanumeric keystrokes must
always appear as entered. The next
simplest arrangement is to use control
characters, because the CTL (Con
trol) key is standard on most com
puter keyboards. CTL-W, then,
might mean "write file." Of course,
entering some command sequences
would require two hands.
Designers of some computer sys
tems, thinking of novice users, in-

POPULAR

COMPU~TIN-----6

Every month Popular
Computing will bring

the latest develop
ments in the world of personal computing - use, equipment, reviews ,
programs, tutorial articles - all in an easy to read style. Have Popular
Computing delivered to your door!

SPECIAL CHARTER OFFER!
D One year ( 12 monthly issues) for only $11.97 ... that's a $3 .03
saving on the basic rate of $15.00, and a whopping $18 .03 saving
off the newsstand rate for 12 issues . (US only, please.)
D Check Enclosed
D Bill me (North America only)
D Visa D MasterCard
D Canada and Mexico
(Charter Offer)
$13.97 (US Funds)
D Foreign Rates (To
expedite service
please remit in US
funds drawn on a US
ban k. ) Europe and all
countries e x cept
above . One year ( 12
issues) surface deliv
ery $21.00.

Card N umber

Expires

Name (pleao;e prin t)

Stree t/Apartment N umbe r

c..y

State /Country

Please allow six to eight weeks for processing. Thank you.

Postal Code

4242

NO POSTAGE
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IF MAILED
IN THE
UNITED STATES

BUSINESS REPLY CARD
FIRST CLASS PERMIT NO. 45 Martinsville, NJ
POST AGE WILL BE PAID BY ADDRESSEE

POPULAR_ _

COMPUTING
Subscription Department
P.O. Box 307
Martinsville, NJ 08836

'e
Introducing
''Popular
Computing,''
the key to
understanding.

special news briefs, and
feature articles by famous
guest contributors (like
Isaac Asimov). There'll
even be a helpful glossary
of computer jargon we
couldn't avoid using, and
much, much more.

INTERESTED?

LET'S TALK

CONCEPT: PRIVATE COMPUTERS
Our marketplace is maturing. Those of you that were around in 1977 will remember
what it took then to make a sale ... (anything that worked!)
The two beautiful faces at the left are evidence that changes have occured in the
industry!!!
Besides an excellent, well proven S-100, CP /M, Z-80 4MHZ computer system, we
have a few extra things to offer. (Not the model!)
Delta specializes in something called a Private Computer. It's for those of you
systems integrationists that have matured with the market. You stopped assembling
systems in your garage a long time ago, but still need a totally flexible computer line
that your customers won't find at Wards or Sears.

1.

A Private Computer means you will never see one of our computer
systems on the shelf of your local department store or computer shop. We
only sell to systems integrationists who add value to our product.

A Complete Range of Products is available. No other micro company in
the world offers a more complete line of equipment to satisfy your needs.
/W'• We have everything from low end single user systems to the top of the line 64
user distributed processing networks.

0

The DP Software Library is growing every month. We supply
Accounting, Business Management, Code Writing, Medical, Dental,
• Chiropractic, Word Processing, Property Management and other
programs. We have the source code in most cases and can negotiate customization if
needed. Video taped training cassetts to aid you and your customers in learning how
to use the programs and run the hardware are available.

/J

Factory Support and Service is available in most large cities. There are 66
fully stocked factory maintainance centers in the U.S. and 12 outside the
• U.S. In more remote areas, our 24 hour fast turnaround component pool
can be used to insure reasonable response times to satisfy customers. We have a
customer service Hotline independant of sales or service. We have a 24 Hour
Modem Engineering Advisory Billboard.

4

Our Engineering Assistance and Software Development Program
!!!!' can make headaches turn into profits. We maintain a staff of Engineers and
d • Programmers whose services can be leased to expand your range of
services. Problems from something as simple as hooking up a new printer or
modifying_an existing software program to customize a screen display can be resolved
with this service.
Financial Assistance is available through a flexible credit program that
can not only get the product to you quickly but keep your cash busy where it
• will do the most good. 30 - 60 -90 day flooring plans can be arranged to allow
you to collect your money before you have to pay us.

6

Sherry Starkey is on line right now at Delta to direct you to your area
representative. If you have a half inch Beta or VHS video machine, ask Sherry for a
sales demonstration in your own home or office. See the Plant, the People and the
Program.
DELTA PRODUCTS INC.• 15392 ASSEMBLY LANE, HUNTINGTON BEACH, CA 92649
(714) 898-1492 • MON to FRI - 8 AM to 5 PM • TELEX: 681-367 DELTMAR HTBH
Circle 145 on inquiry card.

s ...

! . . . . 1 . . . . . . . . . 2 . . . . . . . . . 3 . . . . . . . . . 4 . . . . . . . . . 5 . . . . . ....

and.slowed.to.a.halt .....

....
.,..
Most.of.the.flanges.were.undamaged.by.the.accident.
However, .the.flanges.closest.to.the.input.valve.were.
slightly.scratched, .anc.those.actually.struck .by.the.
chain.were.contaminated.with.oil •.. This.was.judged.not.
serious •.•

TRIPREPORT PAGE 12 LINE 44 we. therefore. recommend. the. following:

........... 1 ..... Do. not

Figure 3: Text insertion on a typical minicomputer-based word processing editor. The screen is cleared from the point of insertion;
new text is displayed in proper format. The display logic is simpler than for reformatting the screen after every character is entered.
In the illustration, inserted text is hiF;hlighted.

variably turn to special-function keys
for signal commands. They feel the
simplest possible arrangement is to
give each function its own labeled
key, reinforcing the what-you-see-is
what-you-get nature of screen
editors. But before assigning all func
tions to dedicated keys, a designer
should consider what adjustments
skilled typists must make to reach
function keys located on the
periphery of a keyboard, and
whether certain functions are too im
portant to be invoked with single
keystrokes. The rush toward function
keys in the business market may slow
as human-factors specialists research
these questions. In the microcom
puter marketplace, function keys are
uncommon, and a general-purpose
screen editor would be fatally limited
if it required function keys.
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Ease-of-use considerations suggest
the use of prompts for procedural
commands. If you press the Search
key on a Wang word processor, the
system prompts: "For what?" in the
message window. It searches for
whatever is typed in response to the
prompt. Press the Delete key; it
prompts: "Delete what?" Mark text
for deletion, and press the Execute
key to actually delete it. This prompt
ing helps beginning users, though in
time they become conditioned to ig
nore the prompts.
Commands can be assigned to in
dividual keys mnemonically, phys
ically, or symbolically. For example,
to signal quadridirectional cursor
movement, a mnemonic assignment
scheme could be U, D, L, and R (for
up, down, left, and right); a physical
assignment scheme could be W, Z, A,

and S (spatially simulating a cursor
keypad-try it on your own key
board!); and a symbolic assignment
scheme could be A, V, < , and >
(symbolizing arrows). There are
other possibilities: another mnemonic
could be F, B, P, and N (forward,
backward, previous, and next); and
another physical scheme could be I, J,
K and M (for the right hand instead
of the left). All of these arrangements
are used on various systems. What
ever the scheme, commands must be
logically arranged, even at the ex
pense of leaving out a function
because there is no reasonable key to
which it can be assigned. A command
that is hard to call will be hard to
remember and, ultimately, hard to
use.
If key assignments are not com
pletely logical, the results may be

Can any catnera
tnake you a better
photographer?
We think the answer is "yes"
While talent, admittedly,
comes first, equipment comes
second. And there's a world of
difference between cameras.
The moment you hold a
Hasselblad in your hand you'll
sense that difference.
When you look into the view
ing hood you'll see a big, bright
2l,4" x 2l,4" image projected
onto the ground glass
screen. You'll find
this experience con
siderably more satis
fying and stimulating
than peering with
one eye through
the tiny eyepiece
of a 35mm. The
Hasselblad viewing
system brings you
closest to what your
finished photograph
will actually look like,
which will help improve your
results.
Formats approx.
half actual size
l "/8

x

1"/8

'Superslide'

2Y4'

x 2Y."

Hasselblad's
interchangeability is another
great creative stimulant.
Circle 425 on inquiry card.

for a wide range of optical
options. These lenses greatly
extend the vision of the camera
and open up an exciting range of
creative possibilities.
You can further adapt your
Hasselblad to your own creative
needs through a wide number of
accessories, including specialized
viewfinders, bellows extensions,
grips-even an underwater
housing.
Considering the extra
ordinary scope and
versatility of the
Hasselblad, the
uninitiated might
be inclined to
conclude that this
is a complicated
camera. But nothing
could be further
from the truth. The
Hasselblad is designed
to be easy to operate
~~~:iiiiiijl..:"----;enabling the photographer to
concentrate on the subject and not
on the camera.
It helps you shape the camera
So if you're looking to improve
configuration to suit your own
your photography, look into a
ideas, so the camera and your
Hasselblad.
mind's eye can work together as
See your Hasselblad dealer or
one.
write for our comprehensive
For a start, you can interchange
brochures, to:
the film magazine with other
Victor Hasselblad Inc.,
10 Madison Road,
magazines, permitting changes in
Fairfield, N.J. 07006
film types, film capacity and even
formats. And you can switch
magazines even in mid-roll, with
out wasting a single shot and that
includes a Polaroid back.
HASSELBLAD'
You can also interchange the
lens with other Carl Zeiss lenses,
When you shoot for perfection
BYTE April 1982
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INDUCTIVE

COUPLED
MODEM

Eliminates noise, vibra
tion problems. 0 riginate/
Answer. Bell 103. Cas
sette port saves data.
Money back if

1ta;129~5
MFJ-1230 INDUCTIVE COUPLED MO
DEM eliminates room noise, vibration
caused by acoustic coupling. Gives more
reliable data transfer. Used like acoustic
modem. 0-300 Baud, Bell 103 compatible.
Originate/Answer . Half/Full duplex. RS
232, TTL, CMOS compatible. Use any com
puter. Cassette tape ports save data.
11 OVAC or 9V batteries. Crystal controlled .
Carrier detect, power LEDs. 9x1Y2x4".
MFJ-1231, $39.95. Optional cable, soft
ware for Apple II, II Plus. Plugs into game
port. No serial board needed.

$99 95

MFJ-1108, AC POWER
CENTER. Adds conven
ience, prevents data loss,
head bounce, equipment
damage. Relay latches power off
during power transients. Multi
filters isolate equipment, elimin
ate interaction, noise, hash. Var
istors suppress spikes. 3 isolated
switched socket pairs. 1 un
switched for clock, etc. Lighted
power, reset switch. Pop-out
fuse . 3 wire 6 ft. cord. 15A I
125VAC, 1875 watts. Aluminum
case. Black. 18x2 34x2". MFJ
1107, $79.95. Like 1108 less
relay. 8 sockets, 2 unswitched.
Other models available.

~ "'..' ~•>d.......
M> • " ··~ )

$7995

MFJ-1240 RS-232 TRANSFER SWITCH.
Switches computer between 2 peripherals
(printer, terminal, modem, etc .). Like
having extra port. Pushbutton switches 10
lines (pins 2,3,4,5,6,8,11,15,17,20). Chan
ge plug or cable to substitute other lines.
Pushbutton reverses transmit - receive
lines. LEDs monitor pins 2,3,4,5,6,8,20. PC
board eliminates wiring, crosstalk, line
interference. 3 RS-232 25 pin connectors.
7x2x6 inches.
Order from MFJ and try it. II 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. Or mail check, money order.
Add $4.00 each for shipping and handling.

CALL TOLL FREE . . . 800-647·1800
Call 601 323 -5869 for technical information, or
der/repair status Also call 601 -323 ·5869 out
side continental USA and in Mississippi.

MFJ ENTERPRISES,
INCORPORATED

921 Louisville Road, Starkville, MS 39759
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I

catastrophic. I recall a Boston Univer
sity student who some years ago ran
afoul of the RAX line editor written
for the school's IBM 360/50 system.
He went to a computing center ad
viser and explained that he was
searching for what he thought was
the next line of his file. Although he
had checked most of his file, he
couldn't find the elusive line. When
the adviser examined the file, she dis
covered that most of it had been
deleted. When asked what commands
he had been using, the student replied
that he didn't know much about the
editor, but that U meant go up, and
didn't D mean go down? It was a
perfectly reasonable assumption; un
fortunately, while U did mean up, N
(next) meant down, and D meant
delete.
The first commands to assign
should be the basic ones given in table
1. They form a simple, symmetrical,
and complete set of editing functions.
Note that the Search command re
quires some sort of command se
quence to signal the editor that the
search string has been specified. The
Return key is natural for this purpose
(at the cost of making the Return
character a difficult string to search
for).
Unless the editor handles routine
file 110 (input/output) operations
creating, deleting, reading from, and
writing to files-expect it to work
only with an operating system. These
operations must be invisible to the
user.
Idiot-Proofing
Designers, preoccupied with estab
lishing responses to correct key
strokes, often neglect incorrect ones.
Because editors are used so extensive
ly they should never abort, no matter
what you enter. The process of "idiot
proofing" interactive programs was
described by Anthony Wasserman in
1973 (see reference 11). It involves an
ticipating incorrect entries, missing
input, inadvertent keystrokes (e.g.,
BREAK, CTL, and ESCape), and
transmission errors (which are rare in
personal computer terminals). An ex
ample of non-idiot-proof hardware is
found in some versions of the Apple

II computer keyboard. The Reset key
is in a hard-to-miss location-just
above the Return key; many applica
tions packages carry warnings never
to press it while using their programs.
One magazine ·printed a Jetter sug
gesting that Apple users place a rub
ber grommet beneath the key, to
make it harder to push. A software
example of non-idiot-proofing is the
Electric Pencil I's tendency to drop
keystrokes entered by fast typists.
The very point of word processing is
to increase throughput; a program
that drops keystrokes invokes
paranoia in its users and slows them
down.
The use of "kill rings" is a nice,
practical application of idiot-proof
ing. Deletions larger than single char
acters are not discarded, but stored
temporarily in a stack. If text is
deleted by accident, it can be re
trieved by a command. This truly
protects users from themselves.
Editors with kill rings actually make
it difficult to lose text.
Power versus Ease of Use
In general, the more powerful a
system is (i.e., the more capabilities it
has), the more difficult it is to use.
There are two reasons for this: first,
the sheer number of commands
makes them hard to remember; sec
ond, it becomes impossible to assign
commands to keys or names in a con
sistent manner. Many editors have
forty or more commands; for them,
any single-key naming scheme soon
collapses. Editors on the market to-·
day delete text at the keystrokes D
(delete), G (gobble), W (wipe), and K
(kill). Some compromise between
power and ease of use is needed.
Function keys are a liability for a
powerful editor. Consider the Atex
typesetting system, on which all func
tions are visible as function keys.
There are, however, 32 function
keys, and each can be prefixed with
the shift key and/or a "supershift"
key-making a total of 128 functions,
assigned four to a key. Given the
complexity of typesetting systems
and the desire to provide an easy-to
use system, this end was inevitable.
What is needed is a hierarchy of
Circle 269 on inquiry card.
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CALL
YOUR
LOCAL
DYSAN
OFFICE
St. Louis, Missouri
(314) 434-4011
San Francisco, California
Sunnyvale, California
(408) 730-2145
Sherman Oaks, California
(213) 907-1803

READ (file)
WRITE (file)
DELETE (object)

SEARCH (object)
Cursor movement
(scroll)
QUIT

read a file into the edit buffer at the current cursor loca·
lion-implies file insertion, concatenation
save the contents of the edit buffer-implies file creation, over·
writing; if file name is not given, write to current file
delete the character to the left, to the right, or at the cursor and
reformat the screen; for advanced use, object can be a
character, word, sentence, block, screen, etc.
move the cursor to/past the string "object", which can be de
fined explic itly or, for advanced use, defined using metasymbols
move by character, or, for advanced use, by word, sentence,
block, screen, etc.; moving the cursor past the edges of the
screen can imply vertical/horizontal scrolling
terminate the edit session; prompt for confirmation if changes
have not been saved (abandoning changes may be intended)

Table 1: These basic editing commands form a logical and symmetrical set of com
monly used functions. Character insertion is always permitted. Note that the read
and write functions imply file creation and deletion functions that an operating sys
tem or the editor must perform automatically.

Mclean, Virginia
(703) 356-6441

Irvine, Cali1omlai
(714) 851-9462
New York, New York
(212) 687-7122
Schaumburg, Illinois
(312) 882-8176
Fair Oaks, California
(916) 966-8037
Glendora, New Jersey
(609/ 939-4762
Bellevue, Washington
(206/ 455-4725
Atlanta, Georgia
1404/ 952-0919
Arlington, Texas
(817) 261-5312
Burlington, Massachusetts
(617) 273-5955
(617) 229-2800 (OEM)
Rocky River, Ohio
(216) 333-3725 (Cleveland)
(412) 261-0406 (Pittsburgh)
Livonia, Michigan
(313) 525-8240
Dysan Flexible Diskettes are also
available from all Computerland
Stores, Sears Business System
Centers, and independent
computer outlets nationwide.
For the location of the Dysan
sales outlet nearest you,
contact Dysan at:
(408) 988-3472;
Toll Free: (800) 538-8133;
Telex 171551 DYSAN SNTA;
TWX: 910-338-2144.
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commands, divided into a basic
group and an advanced group. The
basic commands, which by definition
are used most often, must be the
easiest to signal, Some other signaling
mechanism can be used for more
esoteric functions.
The command hierarchy of the
EMACS screen editor is an interesting
attempt to reconcile the need for
simplicity and logic in commands
with the power of a large command
repertoire. EMACS is a general-pur
pose tool that runs on a number of
mainframe systems (a microcomputer
version, called MINCE, is available
from Mark of the Unicorn, POB 423,
Arlington, MA 02174). It was ori
ginally developed in 1974 at the
Massachusetts Institute of T echnol
ogy by Richard Stallman (see refer
ence 10) _ Since then, many user
written extensions have been added
to the basic package.
The EMACS hierarchy has four
levels, using the prefixes CTL (con
trol), ESC (Escape), CTL-X (press the
Control and X keys simultaneously),
and ESC X (press the Escape key and
then the X key)_ The first two prefixes
are for simple commands; the second
two are for more advanced com
mands. For instance, CTL-B moves
the cursor back one character, while
ESC B moves the cursor back one
word; CTL-D deletes the current
character, while ESC D deletes the
preceding word.
Simple funttions are simply named
and thus simple to remember . CTL-X

precedes some actions considered too
important for single keystrokes; the
sequence CTL-X CTL-C, for instance,
is required to quit the editor. (Requir
ing multiple keystrokes to exit an
editor is one of the simplest and best
applications of idiot-proofing I have
encountered.)
More powerful functions are called
by entering ESC X and a string; for
instance, "ESC X fillon" turns on
word wrapping. This hierarchy
allows an unlimited number of editor
functions at the cost of forcing you to
learn the hierarchy. EMACS can
grow in power without compromis
ing on the integrity of the fundamen
tal command structure.

Text-editing Commands
The simple functions thus far
described would be useful for editing
any kind of sequential file_ Other
functions are more suited to editing
text.
First, consider searching for a char
acter string. Two popular display
mechanisms are display results and
incremental search . In display-results
searches, the editor moves the cursor
to the end of (and perhaps highlights)
the string being sought only after you
signal the end of the search string
with some sort of escape sequence.
This is the more common mechanism.
In incremental searching, the editor
searches as each character of the
string is entered. In theory, you need
enter only the minimum string neces
sary to locate a desired point. If I
April 1982 © BYTE Publications Inc
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Design Guidelines
The literature abounds with contradictory guidelines for text-editor design. but the following summaries of various sources
present widely supported principles for promating ease of use.
In designing a system, minimize the need for memorization. Optimize operations-common operations should execute rapid
ly. Also, change the di.,,Iqy as little as possible. Engineer for errors: design out conimon ones, provide good error messages,
allow user i;ictians to b« reNrsed, and ensure data structure integrity.
Hansen (1971)
Minimize the need to learn about tbe system. Provide online help messages for the novice and built-in short cuts for experi
enced users. Provide a J'4t9POnse for every possible user input.
Wasserman (1973)
Keep the system simple "'1d responsive with immediate, unambiguous feedback. The user should initiate all actions and be
able to qui.t at any time. T.'Jf syst{ml should be flexible, allowing abbreviations. command files , prompting, and subsetting of the
command structure.
Cheriton (1976)
In the command language, provide a eomplete and symmetric set of functions as well as convenient and consistent abbreuia
tions for commands and command Arguments. Simple functions should be simple to do, and in general the language should do
what a reasonably intelligent user would expect. The system should prompt for confirmation before allowing irreversible actions
(e.g., deleting files) .
Mudznick (1976)
Allow browsing through text, and let the user see corrections as they're made. Provide status messages that give evidence of
the system "State.
Gebhardt and Stellmacher (1978)
Keep in mind that different users prefer different types of text editors; i.e., sophisticated users prefer a powerful editor, while
beginners prefer a simple one. Alsq, different kinds of text require different editing commands (e.g. , "forward paragraph" for
editing text as opposed ta "forward procedure" for editing PL/I programs).
Stallman (1979)

were searching through a text file for
the word "there," I would certainly
not enter just "th." Using incremental
searching, though, I could safely try
it and see if it would suffice; if not, I
could continue typing characters until
I got where I wanted. Though incre
mental searching is not as useful in
practice as it sounds, the display algo
rithm is useful for highlighting blocks
(see below).
Line editors usually have very
powerful string-search functions that
use metacharacters (characters used
to describe or delineate other char
acters). The usual convention is to
use A (caret) for the beginning of a
line, $ (dollar sign) for the end of a
line, . (period) for "any character,"
and * (asterisk) for "any number of
the preceding character." Thus the
search string Athe. *fox$ is inter
preted to specify a line beginning with
"the," ending with "fox, " and having
any number of arbitrary characters in
between. Metacharacter searches are
powerful and precise. Sophisticated
298
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users find metacharacter searching
almost indispensable. But searching
for a metacharacter itself requires
using an "escape sequence" (pressing
a series of keys to escape from one
mode of operation into another), a
concept beginners find hard to grasp.
Ease of use compels us to abandon
metacharacters, however reluctantly.
One function built around charac
ter searching is search-and-replace.
There are four logical variations: re
place once, replace-n-times, replace
interactively, and replace globally. In
interactive search-and-replace you
should have, at every replacement
point, the option of replacing, skip
ping, or quitting. In practice, all but
replace-n-times prove useful and
should be available.
Most line editors cannot locate
strings that span lines. This is a severe
limitation, often forcing you to enter
text in some artificial manner (such as
having every sentence on a separate
line). A screen editor should not be so
limited.

The basic text-editing command set
should include an interactive routine
for moving and copying text blocks.
Three locations are required: the first
and last characters of the block to be
operated on and the location the
block will be moved (or copied) to.
Ease of use suggests that the routines
prompt you for this information and
highlight the text block.
The Honeywell WP 6 text editor
provides a powerful mechanism for
outlining text blocks . You position
the cursor to the first character of the
block and press, for instance, the
Copy function key. The system
prompts, "Copy What?" in the mes
sage area and highlights the character
at the cursor position. The system
then enters a single-character search
mode; you can move the cursor to
any character by entering that char
acter. Entering three spaces advances
the cursor three words; entering a
period, carriage return, or page mark
advances the cursor one sentence,
paragraph, or page, respectively. The

This is a picture
of all the printers in the world
that outsell the MX-80.

E
The one thing you can't beat in the marketplace is value.
And there simply isn't a better combination of reliabil
ity, print quality, features and price in an 80-column
printer than the Epson MX-80. Anywhere on earth .
But while we're pleased to make the best-selling 80
column printer in the world, we're hardly surprised .
Because we decided a long time ago that the way to suc
ceed in this business is to build a good product, sell it at
a fair price, and stand behind it.
So we built our MX-80 with features like a choice of
24 different type faces, graphics that rival plotters, logi
cal seeking, bidirectional printing and the world's first
disposable print head. We priced it at under $650. And
if it breaks, we'll be here to fix it.
That seems like a straightforward enough policy. But
when we first introduced the MX-80, the competition

laughed. Now they're cutting prices, introducing
"new" models, and running splashy color ads, all in an
effort to catch up. And they're not laughing.
But you don't have to take our word for it. You've got a
choice: you can buy the printer that's been embraced by
several hundred thousand
computer fanatics all
over the world. Or you
can buy something else.
And take your chances.

EPSON

EPSON AMERICA, INC.

3415 Kashiwa Street, Torrance, CA 90505 • (213) 539-9140
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quadridirectional keys also work,
either extending or reducing the
block. Since the block is highlighted,
you know exactly what is being
copied. Once the block is marked,
you press the Execute key, and the
system prompts, "Copy it to where?"
Position the cursor to the character
before which the block is to be copied
and press Execute again to complete
the operation.

Messages to the User
System messages are, historically,
coded as an afterthought. But because
messages are among the most visible
aspects of the software they are
among the most important, especially
for inexperienced users. Time is well
invested in good system messages.
Messages should be polite, not im
perious; straight, not funny; neutral,
not personal. There are good and
well-known reasons for this state
ment. For instance, how many times
would you endure an error message
like "YOU BLEW IT, BUD!!!" before
becoming thoroughly annoyed?
Human-factors research involved
with large systems has shown that
users are uncomfortable with com
puters that appear to be too lifelike,
ordering them around or controlling
them instead of vice versa. Ben
Shneiderman (see reference 9) cites
the Library of Congress database
computer, which is available for
public use. The programmers had to
change prompts like "ENTER NEXT
COMMAND" to "READY FOR
NEXT COMMAND" because many
people felt uncomfortable being
ordered around by the computer.
Error messages are often written
from an internal point of view and
couched in terms of software inter
faces, as if the author were peering
out at the world from the port of a
disk drive. Useful messages can only
be written from the user's point of
view. Ideally, an error message
should say what went wrong, what
has happened as a consequence of the
error, and how to correct the error.
For example, infinitely better than
"HOLD BUFFER OVERFLOW,"
which describes an error in terms of
an internal software event, is "LINE
300
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TOO LONG; REJECTED. RE
ENTER LINE." The latter succinctly
tells what the user did wrong, what
happened, and how to rectify the
situation.
Help messages, which program
mers would never think of providing
for themselves, are an important aid
to using any computer system .
EMACS provides an elaborate, table
driven help system that provides a
one-line description of what each
keystroke does, a multiline help mes
sage for the same command, or a
summary of related topics gathered
through substring retrieval. Much is
possible on a microcomputer system
as well. Wordstar boasts an im
pressive online help facility with four
levels of detail. Everyone from an ex
perienced user to a rank amateur can
obtain an appropriate level of assis
tance. It also has a HELP function,
which describes the use of each key.
One grace note that seldom ap
pears is the "in progress" message,
which notifies you that some function
is underway. EMACS, for instance,
uses the messages "Reading. . . , "
"Read," "Writing . . . ," and "Writ
ten" for the common 1/0 commands.
I always include such messages in the
command files I write; the system on
which I work is subject to great fluc
tuations in load, and users tell me it's
comforting to know their jobs haven't
"curled up and died."

Multilingual Editors
Word-processing editors are spe
cialized to the needs of editing English
language text; they word-wrap lines
and recognize constructs such as
words, sentences, and paragraphs. A
more generalized editing tool would
be more useful to, say, Pascal pro
grammers if it could format Pascal
programs, balance parentheses (move
the cursor between one parenthesis
and its corresponding partner),
recognize constructs such as proce
dures, and insert comment lines in the
proper format. One can imagine the
utility of an editor that recognizes
PL/I, BASIC, FORTRAN, COBOL,
LISP, etc. In fact, EMACS does this,
making it a general-purpose tool and
not just a word-processing editor.

Conclusion
Software designers make many deci
sions about how their software will
behave. There are several reasons for
choosing one form of behavior over
another, based on established human
factors principles. An inefficient
editor with a smooth user interface
will be better received, and ultimately
more useful, than an efficient editor
with an ill-planned user interface. In
the long run, software should be de
signed-and selected-not on the
basis of what is most machine-effi
cient, but on the basis of how well
people can use it. •
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CI 1220
TWO MEGA-BYTE FLOPPY DISK SYSTEM FOR LSI-11 BASED SYSTEMS
DUAL DRIVE - DOUBLE DENSITY - DOUBLE SIDED
•DEC RX02/RX01 COMPATIBLE
•COMPATIBLE WITH LSI 11/2 OR LSl-11/23
• DUAL WIDTH OMA CONTROLLER
•BOOTSTRAP, DIAGNOSTICS PROVIDED, RACK MOUNT ENCLOSURE
• 3 MONTH WARRANTY, PARTS AND LABOR
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The CI 1220 is completely compatible with DEC operating systems using DEC RX03 protocol and DEC
standard DY handler. Compatible with RX01/RX02 media, IBM 3740 format. Dual width controller operates
at +SVDC @ 2. 7A supplied from LSI-11 backplane and is compatible with any Shugart interface floppy drive.
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Chris/in Industries, Inc.
31352 Via Colinas •Westlake Village, CA 91362 • 213-991-2254
TWX 910-494-1253 (CHRISLIN WKVG)

Circle 85 on inquiry card.

BYrE April 1982

301

Managing Words
What Capabilities Should You
Have with a Text Editor?
The ideal text editor is defined, drawing
on the experience of many users.
Craig A. Finseth
Mark of the Unicorn Inc.
POB 423
Arlington, MA 02174

When moving from a typewriter to
a computer-based text editor, you
will encounter a bewildering array of
new capabilities-some worth more
than others. This article will single
out the useful features (i.e., those
capabilities that make a text editor
more powerful or easier to use) from ·
mere gadgetry. Although many of the
features described here are often
overlooked at first, they will be ap
preciated long after the first thrill of a
new machine has worn off.
When you move from a typewriter
to a text editor, expect to spend some
time learning the new capabilities
available to you. Among text-editor
manufacturers, the temptation to cut
the learning period short at the ex
pense of providing more sophisti
cated editing capabilities is ever pre
sent. By simplifying, the manufac
turer can demonstrate and teach peo
ple how to use all of the capabilities in
a few minutes. Unfortunately, after
these first few minutes there is no
more to learn and no easier way of
doing editing than by the few, simple
operations that have been taught. As
a rule of thumb, anything as easy to
302
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learn as a typewriter is as useful as a
typewriter.
The following is a list of features
desirable in a text editor. Not all fea
tures, however, will be useful to
everyone. If you're planning to buy a
text editor, you might want to check

Study the features of a
text editor carefully
before you decide to
buy it.
the list carefully, noting which fea
tures would serve your purposes best.
Screen Editor: The editor should be
a screen editor. This means that the
video display is used as a "window"
onto the file, showing its current
state. Thus, you are quickly given
feedback about what your text looks
like. You can then immediately see
where something needs to be
changed.
A screen-oriented editor usually
uses some sort of cursor to indicate
the active editing point. In general,
the cursor must be moved to the text
that is to be changed before any

changes can be made. There are
(usually) a number of commands that
move the cursor to different points in
the text. For example, one command
will place the cursor at the end of a
line, ~nother will place it at the begin
ning of a paragraph, and so on de
pending on the capabilities of a given
unit.
Backup Copy: A good editor
allows you to edit a copy of the file
and not the file itself, thus creating an
implicit backup copy to which you
can return if you accidentally destroy
the file. Yet this backup copy will not
clutter up precious space on your
disks.
A good editor will let you read in a
file and write it out to several other
files, perhaps after making minor
changes, without exiting the editor.
This capability is much easier to pro
vide (and thus more common) in
editors that edit a copy of the file.
Large Files: A good editor will be
able to handle very large files
smoothly and elegantly. When the
file that is being edited becomes too
large to fit in memory, parts of it
should be stored on disk until needed.

-

-

. .

-

-

•

•

-

•

-

.

.

-

..

•

-

•

-

r•

~

- ,.

-

..

•

•



-

1

•



F

Chart your financial future
with MicroFinesse™
In this fast-paced business world, the
best way to stay competitive is to be
able to see your financial alternatives
clearly and make decisions fast.
That's why P-E Consulting Group
Ltd. developed MicroFinesse, a com
plete package providing professional
financial forecasting PLUS full high
resolution color graphics
support, including pie
charts, histograms and
graphs, for the financial
projections you create.
Now this evolutionary
financial resource planning
tool eliminates the time
consuming reprogramming
required for financial model

consolidation or expansion. Micro
Finesse's menu-driven command
format can also generate up to 15 user
defined reports per model, with
visuals, without reprogramming.
Previously available only for main
frame applications, the MicroFinesse
program can now be purchased at
leading Dealers nation-wide.
MicroFinesse is specifically
designed for the 48K
Apple 11® with the Apple
Language Ca rd.
So when your variables
are many and your time is
limited, take a good look at
the financial artistry of
MicroFinesse.

MicroFinesse
Distributed by:

cf\ OSBORNE/McGraw-Hill

630 Bancroft Way, Berkeley, CA 94710, (415) 548-2805
Apple II is a registered trademark of Apple Computer, Inc.
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However-and this is most impor
tant-none of the internal "breaking
into pieces" should be visible to the
user. Specifically, you should not
have to manually break your file up
into pieces, nor should there be com
mands to "edit the next section of the
file." You should always be able to
edit any part of your file on demand
and never be in a position where
backing up before a certain point in
the file is impossible.
Multiple Buffers and Windows:
When using a typewriter, you can
easily switch back and forth between
tasks, or you can look at several
documents at once. You don't want
to give up these abilities when you
move to a computer. Thus, an editor
should have multiple buffers and
multiple windows.
Multiple buffers store each docu
ment separately and allow you to
switch back and forth between them
at will. Any changes that have been
made to any of the documents will
still be there, intact, if you should

switch away from a buffer and then
back again.
An editor with multiple windows
will ''split" your video screen so that
you can look at parts of two or more
documents at the same time (or two
parts of the same document). With
this ability, you can make changes in
one file based on what you are read
ing in another one.
Speed: The editor should be fast
enough so that it doesn't slow you
down. This means that it should scan
the keyboard often enough to retain
all the characters that have been
typed and that there should be little
or no delay between a command and
its execution. Response time is most
important on the frequently executed
commands, such as those that move
you around in the file or window,
and less important on the infrequent
ly used ones, such as those that read
or write files.
If two commands are entered
quickly, or a second one is entered
while the editor is updating the screen

after executing the first, it is more ef
ficient if the screen update is aborted
and the next command executed im
mediately. Thus, executing sixteen
"next-screen" commands in quick
succession will show the sixteenth
screen of text only, not all fifteen in
between. Note that on some operat
ing system/hardware configurations,
it is not possible to detect the second
or later commands, so this feature is
not always available.
Large Screen: The video-terminal
screen should! be as large as possible.
A standard screen has 24 lines and 80
columns. An 80-column display is
usually wide enough for text, but 24
lines represents only about a third of
a sheet of paper. This small size can
produce a feeling of "blindness" in
users because their attention is
focused on such a small part of the
text. Unfortunately, 24 lines is by far
the most common size. However,
larger screens do exist: for example,
the Ann Arbor Ambassador terminal
will display up to 60 lines at once

Best Price • Good Quality • Swift Delivery • Export
COMPUTER
CROMEMCO
April Special
CS1
Z2H
CS3
Zenith

SWTPC

ATARI
NORTH STAR

Tl
DYNABYTE

TE RAK

MONITOR

26% off Sys
tem & software
1 5 % off boards
& components
5%'' Floppy
2,956
hard disk system . •• , 7,396
64K, B" . • , , . , , , , 5 ,916
Z 90-80 new.
64K. , •.• ,,,,,,, 2,290
Z 90-B2 64K,
1 SS, DD. _ .. ___ .. 2,490
Z B9 4BK,
1 flopp y . .••••••. 2, 130
S/09 12SK;
3,200
6809 . • - ••••••• 
69/K kit. 6B09 ,
BK, •••. ,.,., •• .
630
6B/09 4BK,
6809 . •• •••••••• 1.350
109 64K . ••..••.. 1.700
400 16K . .••.
340
BOO 1 SK . • , •• , • , •
695
HORIZON, 2
quad drive, 64K . , , , 3 ,200
ADVANTAGE, 2
quad drive, 64K . •• , 3.100
9914 1 6-bit. •.• ' . . • 399
5200 64K.
1 MB ••• , • , •• , • 3,300
5615 64K,
11 MB hard disk. • • • 8,000
851 OA Graphic,
320 x 240, DD.
B,000
8600 Graphic,
640 x4 BO,
Color, DO .. . .... . 1 7 .000

$

LNW BO

Z80A Graphic,
65K........... ... 1,375

XEROX B20

I 5%" . ••• , •••• ,. 2,399
II B" . • • • • • • • • • • • 2,995

ADDS, ALTOS, DEC , DELTA, DUAL
CONTROL

SOFTWARE

$
ZENITH

ZVM 121 12"
B/W .. . . . . . . .....
1 2 " green.
1 2" color .
13" color . •••••• ,.,,

NEC
SANYO

119
170
340
445

PRINTER
(G-w/graphic feature)

$

Integral Data System
PRISM 80,80 column,
B4 x B4G . . . . . . . .
7BO
IDS
f560GI new
m odel G .
1 , 100
PRISM 132. co lor.

132 column G. , .. 1,595
MALIBU

200
165
910
200
920

PRINTEK

EPSON

ZENITH
C.ITOH

DATA SOUTH
Printer Cab le

letter quality/
cps G.
. . 2 .380
144 x 144,
cps G . . . . . . . . $CALL
144 x 1 44,
340 cps G .
. .... SCALL
305
M X 70 G . ••••• , , ,
MXBO . •••. , ••. , ,
445
MX100 . .. _
. , _ 735
Z25 150 cps .
1.250
WH14 75 cps.
400
Starwriter
45c parallel .
. . 1,550
25c Serial .
. . 1.450
COMET I. , , , • , , , ,
350
OS 1BO . .
. . 1,299
below
$ 30

ZENITH
Z 19 . •••• , •• , • • • 700
ZENTEC
Zephyr . •••• , , • , • 1,050
TELEVIDEO
912 C . .. .. .. .. .. 705
BEEHIVE, ESPIRIT, HAZEL TINE . - • - - • $CALL
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111 . . . . . . . . . . . . . . . . . ..

$
575
250
450
850

financial IAR, AP, Inv entory et c. )
Accounting Plu s .. •• , •••••• , ••• ,
450
Peachtree . •• ~ , • , , . • • • . . • • . • • $CALL
other
150
VISICALC . . . . . . . . . . . . . . . . •
330
MICROSOFT softcard. , , , , •••••••
345
FORTRAN BO . • _ ••••• ,
2B5
BASIC BO . • ,, •••• , ••
310
BASIC Compiler . ••••••
250
SUPERCALC Sorcim . , , , , , , , • , • , ,
295
Micro Pro WORDS TAR. , , , , , , , , •• ,
105
MAILMERG . . . . . . . . ,_ _
SUPERSORT I. . , •.. _ • • , _ 165
130
CP/M 2 .2 Digital Research . ••••••••

COMPUTER SYSTEM &
TECHNOLOGY. INC.
ZBOASEM
ZBOBUG
6BASEM
6BBUG

ZBO
ZBO
6800
6800

Macro Assembler . . . .
Symbolic Debugger . .
Cross Assembler . .
Debugger & board ...

1 30
1 30
200
350

Prices subject to change, Visa/Master
card add 3%. F.O.B. point of shipment.
20% restocking fee for returned mer·
chandise. Personal checks take 3 weeks
to clear. COD on certified check only.
N. Y. residents add sales tax.

SC ALL

TERMINAL

Video Games. • , , • , , , , , • , • , , , , ,
Disk Drives .

database
dBASE II Ashton· Tate , , • , , •••••
CONDOR I.
. .. , . ••• , ,
11. .••••••••••••••••••

$CALL
$CALL

DIGITIZER/PLOTTER
HOUSTON INSTRUMENT
HI PAD DIGITIZER DT-11 11 " x 11".
725
DT-1 lAw/APPLE Interface . •• ,
750
HIPLOT DMP-2B\\ "x 11" . ••• ,,,
975
COMPLOT DP· 11 4000 steps/ sec . . 4 ,000
8411 A PRINTER/PLOTTER . •. . • , . 5,200

Circle 453 on inquiry card.

CALL (2121 937·2900
free consultation, catalogue
CABLE: COMSYSTEC NEW YORK
TELEX: 42941 8 CSTNY
21 ·55 44th Road
L.l.C., NY 11101

Circle 256 on Inquiry card.

--+

Door # 1: Reports you'll use today.
Door # 2: The sky is the limit.
e 've split the proven, best
selling FMS-80 micro data
base manager into two parts. And
we've split the price.
Part one (FMS-81) gives you the
essential file and reporting features.
You can quickly create programs
with input questions a clerk can
understand, and with reports a man
ager can use.
And FMS-81 with its new manual,
is so easy to use, you'll be generating
reports the first day. FMS-81 sells
for $495.
Part two (FMS-82) has all the
fancy stuff. Including an Extended
File Maintenance language that lets
you perform virtually unlimited
manipulation on up to 19 different
data fries simultaneously.

Using FMS-82, you or your com
puter dealer can make FMS-80 do
just about anything. FMS-82 sells
for $495.
Naturally, FMS-82 is fully com
patible with all the files and func
tions you generate with FMS-81.
FMS-81 is so useful, it might
seem like you'll never need FMS-82.
But as you expand your use
of computers, isn't it nice to know
it's there?
The FMS family runs under
CP/M, MP /M, CDOS, and Turbodos.
Call or write today for a brochure
detailing the extensive capabilities
of the Two Door Data Base Manager,
and the name of your nearest dealer.
You'll be impressed.

1120 San Antonio Road
Palo Alto, CA 94303
(415) 969-7047
a

<:f./·, product

DJR Associates, In c.
2 Highland Lane
North Tarrytown,

NY 10591

FMS-80, FMS· 81, FMS-82
TM DJR Associates
CPIM, MPIM TM Digital Research
COOS TM Cromemco
Turbodos TM Software 2000, Inc.

Circle 400 on inqu iry card.

Circle 217 on inquiry card.

(almost a full sheet of paper).
Due to the 24-line size of most
screens, it is important that the editor
devote as much of the screen as possi
ble to displaying text and minimize
the space devoted to unchanging
status displays. A video terminal is
very good at displaying things that
change, and that capability should be
used to advantage by a text editor.
Physical Keyboard Characteristics:
The physical characteristics of a key
board are important, too. First and
foremost , the keyboard and screen
should be in s,e parate cases (common
ly called a "detachable keyboard").
By separating the two, the keyboard
can be adjusted to fit the user, instead
of forcing the user to adapt to the
keyboard. This capability is impor
tant if you are using the terminal
eight hours a day.
A keyboard should have a com
fortable, solid feel and should not
miss or double type characters (i.e ., if
you type "forty ," it should not send a
"orty," "fforty, " or "fgorty"). In addi
tion, the Shift and Control keys
should work smoothly with the rest
of the k eyboard so that you indeed
get a "Forty" and not a "forty ,"
"FOrty," or "fOrty. " Finally, there
should be no sharp edges or other
nuisances to annoy you. The basic
question is "Will I be comfortable
typing my next ten million characters
on this keyboard?" (Ten million
characters is about a year's worth of
typing and editing.)
Keyboard Setup: The editor should
be set up for use by touch-typists. If
you cannot touch-type, the specific
arrangement will make little dif
ference to you . If you can touch-type,
you should look for an editor with a
set of commands that will rarely re
quire your fingers to leave the "home
position" (the A,S,D,F ,J,K,L , and
semicolon keys).
Unfortunately for touch-typists,
special-function keys (usually located
above the number keys or to the right
of the basic keyboard) are inefficient.
It can take one or two seconds to
move a hand off to one side and back
again. This amount of time is unac
ceptably long for a touch-typist, who
can easily type ten characters within
that time.

Unfortunately for beginners, it
takes somewhat longer to learn to use
an editor that has all of its commands
on the "basic keyboard" than it takes
to learn an editor with rows of keys,
each carefully labeled with its use. On
the other hand, after three weeks, the
typist will be able to use the basic
keyboard editor much more quickly
than the special-key editor, and the
extra learning time will be paid back
many times over. (Just think how
much longer those ten million charac
ters would take to type if you had to
move your hands around to type
them.)
Mnemonic Commands: Regarding
basic-keyboard editors, there are two
schools of thought. One school holds
that commands should be mnemoni
cally bound (e.g., ForwardCharacter
is on F, BackwardCharacter is on B,
NextLine is on N, and PreviousLine is
on P). The other school holds that
commands should be positionally
bound (e.g., ForwardCharacter on D,
BackwardCharacter on S, NextLine
on X, and PreviousLine on E-a
glance at the keyboard will verify
that these are indeed arranged in
some sort of order) .
The arguments for and against '
these systems are similar to the argu
ments about function keys. The posi
tionally arranged commands are
quicker to learn for a nontypist.
However, the mnemonically ar
ranged commands are easier to learn
for a typist (who never looks at the
keyboard and must stop and think for
a while to realize that the E key is, in
deed, above the S and D keys). In ad
dition, the mnemonically arranged
commands tend to be more evenly
spaced around the keyboard. Thus,
they are typed with both hands and
can be typed quickly .
Commands Should Match What Is
Being Edited: The commands given to
the editor should match the material
being edited. Everything that is edited
has characters, lines, and regions (ar
bitrary blocks of text) as elements . A
text file (or document) also has
words, sentences, and paragraphs. A
computer program (say, in Pascal)
has tokens, statements, statement
groups, and procedures. There
should be commands to move over

FZP/FZ

New 8" FD subsystems for CROMEMCQ Je
and other general systems

GENERAL SPECIFICATIONS
•D R IVE : Ultra. compact NEC FD 1 165 X2( ~ · double .
sided dua l - density, dir ec t dr ive moto r ).
pa t ibl e with S hu gar t SABSOR

full v com-

•
•EN CLOSURE : 160WX 230HX500 • lmm). poweo· sup

ply and no ise r ilt e1 · includ ed

•PRIC ES :
(signal com patibl e with Persci 299) ···············
$ 2.580.00 (;nclud;ng FS C- 1250)
·;\- FSC -1250 11/F for 16P'DC & S hu gar t type d,.;, es

~r F2 P

(no mo dific a ti o n r equir ed of Ca OS) .. · ··· ·· $550.00
'i'.i F 2 (pin compatib le with Shugart drives·· · $ I . 990.00

SBC-488

Single-board comouter conforming to
IEEE-488 soecifications

GENERAL SPECIFICATIONS
•CPU : Z80 e MEM ORY : 2716/2732/6 116 • 1/ 0 :
6 para ll el ports C8255X2), I RS-232C portC8251 X 1).
75-19,200 hauds
•S TA NDA RD : IE E E- 488 1975/
1978 ITMS99 14)
•EXT. BUS S: 8da ta I;nes, 4ad _
dre ss decode out pu ts, 12 cont r ol Jines .

•DIMEN SIO NS : 210mmXl2 0mm
+5V • PR IC E : $488 .00

•POWER : 0. 8A at

·o PIB-100

S-100 multifunction board meeting
IEEE-488 soecifications.

GENERAL SPECIFICATIONS
• GPIB : IEEE - 488, 1975 / 19781TMS99 141
•TIMER : 1001.s to 18 hoursC8253) •INTERRUP T:
Universa l interrupt contro ll e r (AM9519) •CLOC K :
Rea l t ime. batt e ry-ba ckup ( M SM 5832)
•BUSS :

IEEE 5- 100 •S OFT WARE : All necessary handle<
pr og ram s includ ed on 8' dis kett e • PR ICE '. $5 50. 00
* CROMEM CO is a t r ade mark of C r omemco In c .

ALL PRICES ARE FOB TOK YO AND
SUBJECT TO CHANGE WITHOUT NOTICE

(Dealer inquiries invited)
Intern a t io n a l Sy stem s & A uto mati o n

ISA co.,ltd.
HEIAN BLDG . 2-6-16 OKUBO
SHINJUKU- KU , TOKYO 160
JAPAN PHONE : 03-232- 8570
TELEX : 2324496 ISATOK,
CABLE : ISAHEIAN
April 1982 © BYTE Publicat ions Inc
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and to delete any of these units.
Insert vs. Overwrite: Whether to
insert or to overwrite characters is yet
another controversy. To enter text, a
typed character could overwrite (re
place) an existing character. This is
useful if you are editing a table of
numbers. Another option would be
to insert the character between the
two surrounding characters. (Think
about proofreaders' marks. There are
marks to delete and marks to insert,
but no marks to overwrite text.)
Consider the basic editing opera
tion of replacing one word with
another completely different one. The
easiest way to do it is to delete the old
word and type the new one (inserting
it, of course). The overwrite way is to
type the new word. If the new one is
shorter, the rest of the old one must
be deleted. If the new one is longer,
this situation must be noticed in the
middle of typing it, and you must
enter some sort of "insert mode" in
order to finish the word. This is most
inconvenient for touch-typists, who
think of words as indivisible objects.
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The ideal editor has available both
ways of entering text and allows you
to select between them. However, it
should be tailored for inserting new
text, as that is more useful for the
bulk of editing.
Control Characters: A good text
editor should use control characters
for commands. By using them as
commands, the "ordinary" characters
are kept free for what they ar~ most
useful: text.
Recovery from Deletions: Assume
that you have learned the editor well
and are typing away, giving it move
and delete commands and merrily in
serting text. Suddenly, you realize
too late-that you didn't really want
to delete that sentence. What do you
do?
A good editor will have some sort
of "undelete" operation to bring back
the last object or objects that were
deleted, thus saving you from having
to remember and reenter the deleted
text.
State Save: Although you'll prob
ably spend most of your time in the

editor, you occasionally must leave it
and do something else. However, if
you are using multiple buffers to ad
vantage, it can take quite a while to
write each buffer to disk and then
read them all back in again. Thus, an
editor should have either the ability
to save what it knows and so pick up
quickly where it left off (called state
save) or the ability to temporarily
escape to the operating system and
allow you to do some work. The
crucial point is that you can resume
editing without having to manually
reconstruct where you left off.
Modifiability: Even if an editor has
all of these features and seems right in
every way, there are probably ways
to change it to make using it just a lit
tle bit easier. You should be able to
make modifications in two areas.
First, you should be able to tailor
the editor's default values for con
trolling parameters such as the right
margin. By having the editor match
your tastes immediately, you will
save qui te a bit of time and an
noyance by not having to reenter

Circle 385 on inquiry card.

For further information arid the name of your nearest dealer, ~-all (404) 923-6666
or fill in this coupon and mail to: Ouadrarn Corporation: 4357 Par~ Drive,
Norcross, Georgia 30093.
Name~~~~~~~~~~~~~~~~~~~~~~~~~~

•'

co"mpanv~---------------~
Address _ _ _ _ __ _ _ ____;:..:.__ _ _ _ _ __:____;_.:..:~.;:;...;'--"'"'
City_ _ _ _ _ _ _ _ _ __ _ _ __
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Farewell to
the Florida pa

"'l.\

"'·

:;g: : ·w~~
· · ··

No one knows how many
Florida panthers are still

,,':Jiff."

'---."·~~:.~~ 7\; ali~ocf.~f'~~~~:~oe~~~a~~

¥ \~.'}.f:.j_~

lions die, another creature
will be gone Fron:i t~e e~rth
~.?":,' ;. ~· . :;'f.'f.!
forever . . . the v1ct1m, first,
•·'.;. \::f_•,:····:.t'·
of predator elimination pro
.. .~~:~.;
grams, and more recently,
of ever-shrinking habitat.
~·,,.~,,.
But we don't have to bid fare
'· ·· ·- ~ . : -- ... ·.·.
well to the Florida panther.
. "',.,"'::_,. "'::The-National Wildlife Federation
\ '"~, .. ,'h(ls ·awarded a grant to researchers
'\ \to sh1dy the panther and its future .. .
and to draw up a plan for saving it. That's
just one sm~ll example of how the National Wildlife
Federation is working to save endangered species
from extinction. Vou can be a part of the effort.
Join the National Wildlife Federation, Department
108, 141216th Street, NW, Washington, DC 20036.
:~~:· ...~·ii-'·'~'::;.~w·

your preferred values each time you
use the editor (this point is slightly
less important if the editor has state
save).
Second, the people who created the
editor have their own ideas about
how they think an editor should
work. You might not like some of
them. Thus, you should be able to
change the editor in a basic way .
(Perhaps you'd like the StringSearch
command to leave you at the end of
the file if it can't find the string, in
stead of leaving you where you were
when you gave the command.) To
make this sort of change, you need
access to at least a portion of the
source code. This code must be well
written so as to be easy to change,
and there must be thorough docu
mentation so that whoever is actually
making the changes can make them
with a minimum of fuss.

Final Note

The list of features presented here is
not the product of any one person's
thinking. It was created item by item
-----------------~---------------! over a period of several years through
the interaction of a large community
of users, all of whom had their own
ideas about what an editor should be
like.
These users were largely at the
l"
Massachusetts Institute of Tech
nology, and the editor that is the
result of their ideas is called EMACS.
Several versions of this editor exist:
the original EMACS on DEC PDP-10
64K DYNAMIC RAM 'Uniselect: 2'
256K DYNAMIC RAM
and DEC-20 computers, Multics
features:
Model 64KUS
features:
Model 256KE
• 16 or24bitaddress. • 8 bit data. • Bank select by
• 16 or 24 bit address. • 8/16 bit wide data. •
EMACS on Honeywell Multics sys
SW settable port, bits in two blocks. • Two 32kb
Transparent refresh with unlimited OMA, immune to Wait
tems, ZWEI on LISP machines, and
I128kb) addressing. • Transparent refresh - same as
States. halts, resets. • Fast access time 180nsec from
M:256KE. • Fast access time - 220nsec, will run with
Smemr or Psync high. will run with Z80, Z8000 to 4mhz,
MINCE
on CP/M systems.•
Z80, Z8000 to 4mhz, 8080, 8085, 8086, 8088 to 5mhz
8080, 8085, 8086 to 8mhz without Wait States. •

3 Great Memory Boards From S.C. Digital

without Wait States. • Can be configured to various
mulliusers OS's. • Expandable to 256KB using 4164's.

Accepts 4116, 4064's.
Model
256KE
256KE-128
64KUS-128
64KUS-64
64KUS
64KU-16
32KUS
32KUS-16
32KUS-N
32KUS-B

32 STATIC RAM 'Uniselect: 3'
features:
Model 32KUS
• Fully Static using 2k by 8 NMOS chips. • 16 or 24
bit address. • 8/16 bit wide data. • Bank Select by
por1 and bit in 32K block. • Two 16K block addressing
with window capability in 2k increments. • EPAOM can
be mixed with RAM. • Fast access - 250nsec from
address valid - will run with Z80. Z8000 to 4mhz. 8080.
8085, 8088, 8086 or 68000 to 8mhz without Wait
States. • Provision for Battery Backup using NMOS or
CMOS.
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Prices
S795
S535
S515
S395
S395
S285
S399
S269
S149
s 72

Assembled &Tested
256KB
128KB
128KB

1.

64KB{41S4'sl
64 KB{ 411 6's
16KB
32KB
16KB
No Memory
Bare board with Doc

2.

All boards conform to IEEE696/S100 specifications. fully
socketed, legends, masks, Gold contacts. Guaranteed One
Full year.
Delivery is within 3 working days. MC, Visa or COO orders
accepted. Illinois residents add 514 % sales tax.

3.

O.E.M. & DEALER PRICING AVAILABLE

4.

S.C. DIGITAL
P.O. Box 906, Aurora, Illinois 60507
Phone (312) 897-7749

Circle 357

on

inquiry card.
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Express yourself
past check-in lines onTWA.

Express yourself straight to the gate and ...

express yourself straight to your seat.

Its easy withTWA's Airport Express.
Nothing gets you past check-in lines
and through the airport faster than TWA's
Airport Express~ And that's because with
TWA's Round-Trip Check-In~ Connection
Check-ln'm and Advance Seat Selection
you can get boarding passes and seat
assignments for your outbound, connect
ing and return flights before you depart.
So on your trip home you can go
straight to your seat on the plane. Instead
of straight to the back of a check-in line.
Next trip, ask for TWA's Airport
Express. And express yourself past
check-in lines. Call your travel agent,
corporate travel department or TWA.
Express yourself with
the American Express® Card.
Traveling is easy when you carry the

American Express Card. Use it to charge
your TWA tickets, car rentals, hotels,
meals, theatre, shopping, almost
~m~· i

~
--·3l.L2 U
·1'f"

f

500b- ]
II

c , r•on

anything you need while traveling.
If you are not already a Cardmember,
call toll-free 800-528-8000 for an
application.
The American Express Card
Don't leave home without it'.11'

-

Softwware Review.

Two Word Processors
for North Star
Edgar F. Coudal
Coudal and Associates
627 South Crescent Ave.
Park Ridge, IL 60068

Two new word processors for the North Star DOS
(disk operating system) offer broad capabilities that rival
the leader among CP/M word processors, Wordstar.
Each sells for just under $500 and provides high
performance word processing, text editing, and print for
matting, although they take vastly different approaches
to these tasks.
In brief, the Benchmark word processor, from
Metasoft, was seemingly designed for someone who
needs retraining after every coffee break. There is a start
ing command menu, which branches at the touch of a key
to six different subsystems (create, revise, view, print,
merge, and disk procedures), and each subsystem has its
own detailed menu. The user can enter a ? almost
anywhere along the way and get two screens of concise
command information.
·

At a Glance

The other word processor, Lettergo, from Datek
Systems Inc., provides one menu for disk operations and
a 10-command print-formatting line at the top of the
working screen. The remaining user information is con
tained in the manual, not the program.
Both programs give a general-purpose computer (the
North Star Horizon or another S-100 system) the power
of a dedicated word processor costing $7500 to $15,000.
(A dedicated system is one that performs one job well,
but can't do anything else.) Of course, Benchmark or Let
tergo programs cannot be used simultaneously with other
software (business, scientific, or recreational applica
tions), but they can be used sequentially.
Upon order from the publisher or distributor, both
Benchmark and Lettergo can be configured for various
manufacturers' hardware or reconfigured to accom-

At a Glance

Software
Benchmark

Language Used
Assembler

Software
Letter go

Language Used
Assembler

Type

Documentation
I OB-page loose-leaf manual

Type

Audience
Secretarial. especially for of
fices with large volumes of
routine and repetitive
material. such as law offices

Manufacturer
Datek Systems Inc.
4 786 Lee Highway
Arlington. VA 22207

Documentation
84-page loose-leaf manual.
26 pages devoted to begin
ner tutorial. the rest to the
reference n1anual; appended
I I -page manual (same for
mat) for Ma i lMe~j mailing-list
program

Word processor
Manufacturer
Metasoft Corporation
71 I E. Cottonwood. Suite E
Casa Grande. AZ 85222

Word processor

Price
S499 .95

Price
S495

Format
North Star DOS 5 Y• -inch
double density and quad
density; North Star CP/M;
CP/M 2.2 8-inch single den
sity; Zenith Z-89; NEC
PC-8000; Vector: Superbrain

Format
North Star DOS 5 V. -inch
double density and quad
density (CP/M 5 Y• ·inch and
8-inch coming)

I

Audience
' Secretarial and general word
processing

I'
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Joe '.iii president of a computer
softWare business. H&ha.8 been; and
Still is, in the retail computer
hil'dware business. It was here he
need for mo:re
comprehensive software. Joe and
hiS experienced staff developed a
software system that is easy to use
and understand. Software designed
espec4d]y for small business
accounting and management.
Software that WOJl't acc~pt
information that isn~t logical,
Software that takes advantage of
the new~ more powerful computers.
Great Plains Software offers

~eco~ed the

OVERALL

- PallSWOrd privacy sy1tem
standard

- Written in UCSD fascaP
- Hard disk oriented

critical, indepth management
infurmation i~cluding profit by
product, profit by salesperson,
profit by customer an~ much more.
What makes Joe Larson's Great
Plains Software so different? The
Great Plains Software system was
created on a h"1'disk from the
ground up for today's multiple uses
and tomorrows business expansion.
Some special feature_,e .include a
complete data base of eveey joumal
entrY posted during the fiscal year.
The ability to reverse or adjust
entries in any general ledger
account at any time during fiscal

A/P
- Up to 9999 vendora
- Inatant acreen inquiry
- Automatically pogts to GIL

PAYROLL

•TM UC Regents

- Up to 9999 employees

GIL
- All entrin on line entire fi*"cal
year
- Flerible format financial

- Up to 25 deductions per

employee
- Withholding computed
- Prints W2, 941 & checks

INVENTORY

statements

- Comparative income statements

MR

- Up to 9999 customers
- Profit by customer, CU11tomer
type, &alesman and atate
- Open item or bale.nee forward
-1Ntant screen inqui.ey
- A\ltomatically poats to G/L

s

Great Plains Software
Computer Center Building
123 15th Street North
Fargo, N.O. 58102
(70f) 293·8483

- FIFO, LIFO, standard cost,
weighted moving average or serial
number valuation
- 5 pr ice !evels per part
- Concise report including profit by
part and line
- Point of sale " cash register"
program included

year..•a CRT display of acco~t.s
payable and receivable•..the a&~
to ~lay any customer or vendor
records at a moments notice. The
built-in password security system
keeps company financial
information comple~ly confidential
Get the most out of your
computer investment. Ask your
local computer store about the
advantages of Great Plains
Accounting Software or call
(701) 293-8483.
Great Plains Software anticipates
the future creating software for
today and wm-0"ow.

(phone no.)

0 Please tell me about your half-day seminar
O Please tell me about your three-day workshop
0 I'm enclosing $g5 in payment for the MBDS manual ($125 over
seas; Indiana residents please add $3.40 sales tax)
or MasterCar_ _____
D Please charge to my VISA
Card Number--------~hone No.- - - - - - - - 
Signature

Expiration Date _ _ __

Nam"-----------~Tltl"----------

Company_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Addre~----------------------

City_ _ _ _ _ _ _ _ _ _ _ _Stat."-----ZlP· ---

Phon"----------------------~
(artacode)
(<O<L)
MAIL TO: ISE P.O. Box 248 Lafayette, IN 47902

:Oditing:
Benchmark
Cursor movement
y
bottom of document
next block or paragraph
N
next screen
Y'
y
next sentence
y
next word
y
top of document
y
up, down, right, left
y
Copy block
y
Copy from another file
Delete
y
block
y
character
y
Find text
y
Find and replace (once)
y
Find and replace (all occurrences)
y
'Help' screen or aid
Insert
y
block
y
character
y
Move block
Video display
y
change margins
y
•change tabs
:>rinting :
Justification
left justified
left ragged
right justified
right ragged
Line spacing
set to single or double
set to triple or more
Page layout
go to new page
set bottom margin
set indentation
set right and left margins
set top margin
maximum characters per line
Page numbering
basic
varying position or format
Pr inter control
allows pause for positioning
form
print draft copy
feed single sheets
bidirectional printing
Text variations
bold face
centering
columnar output
footers
headers
subscripts
superscripts
underlining
All features changeable in
middle of document
Miscellaneous Features:
Attach phrases of 2000 words
to a single key

Letter go

y
N

N'
N
N

y
y
y
y
y
Y'·'
y
y
y

N
y
y
y
y
y

y

y

N

N

y
y

y
y

y
y

y
y

y
y
y
y
y
155

y•
y
y
y
y
78

y
y

y
Y'

y
y
y
y

y
?
y
y

r

y
y
y
y
y
y
y

y
y
y
y
y
y
y
y

y

y

y

N

Notes:
1. Next page
2. Delete to end of line
3. Delete entire line
4. Force end of page
5. Eight positions, including alternate sides
6. "Shadow" print, darker than bold

Table 1: Comparison of the features of Benchmark and Let
tergo. "Y" stands for Yes and "N" for No.

~
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modate user changes in hardware. Review copies of each
system came ready to run on my double-density North
Star and were configured to accommodate my Soroc 120
terminal and Diablo 1610 printer. All I had to do was
boot, load, and edit. The Lettergo system is designed to
work on a variety of different terminals, printers, and
Z80-based computers. -The manual has detailed instruc
tions for such printers as the NEC 5500, Diablo
1610/1620, and Anadex 9500/01, and for such terminals
as the TVI-900, ACT-V, and Hazeltine 1500. Datek con
figures.the software for a particular user's hardware. The
Benchmark system arrives as a "configurator disk,"
which produces a data disk and a program disk. The con
figuration disk allows the user to configure Benchmark
for various hardware, including Diablo, NEC, TI, Cen
tronics, and Qume printers, and Soroc, Hazeltine, Heath,
Televideo, Adds Regent, IMS WP, and Tandy II ter
minals.
After seeing these two systems in action and using
them almost interchangeably for a couple of months, I
have the same complaints about both, but they are com
plaints that extend to many other word processors as
well. First, neither shows right-hand justification on the
screen, leaving it up to you to imagine what the printed
text will look like. Second, neither will spool-print,
which means that printing a long manuscript with my
relatively slow Diablo can occupy the computer for a
long time.

COLOR VIDEO PROCESSOR
• Text, Graphics, Animation • 16 Colors • 256 x 192 Reso
lution • NTSC Composite Video Output • Uses TMS 9918
• Includes 1/0 Mapped 16K Video Memory • 30 Simulation
with 32 Video Sprites • 2 Byte X-Y Positioning • Real Time
Clock • 8 Level Interrupt Selection • Inexpensive RF Mod
ulator allows easy connect ion to any color TV • Video over
Video and Extended Graphics II Mode with TMS 9918A •
PROGRAMMABLE SOUND GENERATOR
• Music, Sound Effects, Tone Signaling, Ultrasonics • 27 Hz
to 111 KHz Range • 3 Programmable Analog Channels with
Separate Frequency, Volume and White Noise Control• 10
Selectable Envelope Wave Shapes under Software Control
• Two 8-Bit Programmable 1/0 Ports for use as External
Keyboard/Display Interface • Power Amplifier for driving
External Speaker •
Texas residents add 5% sales tax. Prices include complete documentation wilh

examples. PC board is solder-masked with gold contacts. Add $1_DO
f,orrogramming
assembled and tested units. Send 514.50 tor 120 page manual. retunda_ble with
order. Compatible with ZBO. BOB5 and BOBO at 2 or 4 MHz on S-100 buss

'l:'na
~

ELECTRONIC DESIGN ASSOCIATES
P.O. Box 94055

Circle 167 on inquiry card.

Houston, Texas 77018

(713) 999-2255
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PROTEUS:
a totally new
concept in 16 bit
microcomputer
systems

Package price includes:
51/4" Floppy Drive (Double density 80 track), 320 K
formatted, Systems Software (Bi-Terminal operating
system), Terminal Configurator, Pro-basic converter,
CP/ M File Handler & Microsoft Basic-8000 (Not included
are terminals & printers). F.O.B .-Factory

A powerful, compact
2-user system that can be
expanded to any capacity
you require
Proteus is the first-ever 16-bit single board micro
computer, based on the Z8001 microprocessor. It
offers 128K of dynamic RAM for user memory,
three serial ports, one parallel port and a real time
clock. It can be used in conjunction with existing
terminals and printers ... providing a remarkably
fast and powerful system for two separate users.
But that's only the beginning ... because Proteus
is also the central module in a system you can
expand to meet your future needs!
IET's exclusive design allows up to 256 Proteus
modules to be linked .. . to provide simultaneous
access to 512 users, with no loss in speed or mem
ory capacity for the individual user. The basic 2
user system is available at surprisingly low
cost . .. and you'll save even more in the future by
adding to your Proteus system, ratherthan buying
new equipment. Grow with Proteus-the micro
computer system of the future!

One other complaint is the excess of riches. With either
system, you can direct the printer to overstrike, boldface,
and underline simultaneously . This may be useful for
someone drafting legislation or revising a contract, but it
seems like overkill; the added complexity gets in the way.
Although both Benchmark and Lettergo were designed
with the same mass market in mind-the high-production
office secretary-each reflects its origins. Benchmark (ac
cording to distributor R & B Computers, of Tempe, Ari
zona) originated in a lawyer's office, and certain func
tions, capabilities, and examples in the manual reflect
that background. Lettergo, on the other hand, was writ
ten by Gregory Heise, owner of a computer shop and a
high-class hacker of long standing. Heise had watched
many novices struggle with unnecessary complication
and poor documentation and, as a result, tried to
simplify Lettergo as much as possible.
Both word processors do everything that leading word
processors should do: automatic line wraparound on in
put, block moves, global search and replace, right
margin justification, automatic pagination, automatic
headings and footings, underscoring, subscripting and
superscripting, and so on (see table 1).
Both can generate personalized form letters with their
merge capabilities. Benchmark uses either an internal pat
tern/letter, keying in the necessary changes from the ter
minal, or a letter and mail list generated by a separate
software package, Mail List, which is a list manager with
print capability (suggested retail, $399). Lettergo uses a
BASIC language MailMerj program, which is included on
the word-processing disk, to produce form letters.
Word-processing packages have evolved to the point
where certain specific features-many of them mentioned
above-should be taken for granted. When considering a
new package, the prospective user should ask, "What can
it do that's really useful that the others can't?" and "How
easy is it to learn, use, and adapt?''

Benchmark
Designed for use by someone "who doesn't know a
byte from a bite," Benchmark merits praise for the time
and effort that went into its menus and safeguards. One
of the processor's features is that it does not use control
characters, except on the least capable of terminals. To
instruct the processor to do something, the user enters the
command mode and hits a single key: F for Finish, I for
Insert, J for Jump to a page, D for Delete, and so on.
When you use a command that can make irretrievable
changes, such as killing a document or quitting at the
wrong place, Benchmark asks if you really mean it. And
if you do, you must hit the Rub or Execute key.

For a complete information package, write:

Innovative
Electronics
Technology Ltd.
P.O. Box 5188, Vancouver, B.C., Canada V6B 4B5
Tel. (604) 430-5166 Telex: 04-356776 IET HO VCR
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Benchmark's Hallmarks
Now, for the especially nice things about Benchmark.
It automatically maintains a remarkably detailed direc
tory of what is on the data disks, including titles of up to
30 characters, initials of the author of each document and
the operator of the system at the time the document was
produced, time and date of last revision, number of K

WHY BUY FROM THE BEST?
Service . .. Support.
Software ...

NEE CO

• •

(:commodore
16K 8 (16K RAM-40 Column) - Lim. Qty . .. .......... . _• . . . . . . • •.. . . . . .
32K 8 (32K RAM-40 Clm .) - Lim. Qty . .. . .. . . . ..• . . . .. . •.. . ....•..... . .
4016 (16K RAM 4.0 Basic-40 Clm.) . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . .
4032 (32K RAM 4.0 Basic-40 Clm .) . . . .• .. .. . . .•....... . ... ... . ..... . .
8032 (32K RAM 4.0 Basic-BO Clm .) . . . .. •.•.. . . . . . ... ••. . .. .. .........
8050 Dual Disk (1 Meg Storage) . .. .••... . ... .............. . •. ... . . .
4040 Dual Disk (343K Storage) ... . ... .... . . . . . .. . .... ....•..........
8010 IEEE Modem . . ... ...... . ......... .. ... . ... ... . ..... .. ..... ..
C2N Cassette Drive . . .. ....... . ....... .. ....... .. . . .••........ ...
CBM - IEEE Interface Cable . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .
IEEE - IEEE Interface Cable ... .... . . .... . ...... .• •. . ...•• . . .... •• ...
VIC 20 Home/Personal Computer .... . .. .... ...... .. .. .•... . ..•. . .. ..

$ 995
$1295
$ 995
$1295
$1495
$1795
$1295
$ 280
$ 95
$ 40
$ 50
$ 295

CALL NEECO FOR
ANY OF YOUR
COMMODORE COMPUTER NEEDS
NEC SPINWRITER PRINTERS
EPSON PRINTERS
MX-80 PRINTER ... . .... ...... . ... .. .. . .. . .... ........ $ 645
MX-80 FT .... . . ......... . .. .. ..... ....• : ... .. ...... . $ 745
MX-100 ....... . . .... .. . . . ..•.•••.. .... .. .......... . $ 945
MX-70 . ...... . . .. ....... ...• .... . .. . .. .. . . .... ... . . $ 459 ·
INTERFACE CARDS
8141 (RS-232) .... . .... .. .. . . .. . . . . . . . . •.......•. •. . .. $ 75
8150 (2K Buffered RS-232) . . . . .•............. . ... ..• . . .. $ 150
8161 (IEEE 488) . .... . . .. . .. .. •... . ... .•... . .... .• •.. . $ 55
8131 (Apple Card) ... . .. . .......... . . •.. . . .. . .. . . . .. . . $ 85
8230 (Apple Card) . ...... .. ..... ...... . •. . .... . ..... .. $ 25
8220 (TRS-80 Cable) . .. ... . . .... ... .. ...... .... .• . . .. . . $ 35

5530 (Parallel) .............. ... . . . ...... . . ..... •. .. . ...... .
5510 (Serial) ... . . ....... . ... .. • . . .... ... •. . . ....... .......
5520 (KSR-Serial) . . . .. • • ••. .....•.. . . . . . ....... . .... . . . ... . .
Tractor Option ....... ......... .. .... .............. . . . . . . ...

$3055
$3055
$3415
$ 225

DIABLO 630 PRINTER
DIABLO 630 - Serial - RS-232 ... .. .. . . . . . . . ... ..... . ..... . $2710
Tractor Option ... . .. ... .. .... . . .. •.. .. .......... .. .. $ 250

ATARI COMPUTERS

, / D AL

(~~ ~
- -

- • ..o;.......--

Atari
Atari
Atari
Atari

400 (16K RAM) ... ... ... ......... .. .. . $ 399
8JO (32K RAM) - good thru 8/31 .......... $1080
410 RECORDER ... ......... . .. ... ..... $ 89.95
810 DISK DRIVE ... . .... ......... . . .. .. $ 599.95

NEECO carries all available ATARI Software and Peripherals.

PROFESSIONAL
SOFTWARE
WordPro
Word Pro
Word Pro
Word Pro
Word Pro

1 BK ........... . $ 29.95
3 (40 Clm .)16K .... $ 199.95
3• ..... . .. .... . . $ 295
4 (80 Clm .) 32K .. .. $ 375
4• .. . .. .... .. ... $ 450

JUST A SAMPLE OF THE MANY PRODUCTS WE CARRY, CALL US FOR OUR NEW 60-PAGE CATALOG.
WE WILL MATCH SOME ADVERTISED PRICES ON CERTAIN PRODUCTS USTED UNDER SIMILAR "IN STOCK" CONDITIONS.

NE ECO
679 HIGHLAND AVE.
NEEDHAM. MA 02194
Circle 295 on inquiry card.

(617) 449-1760
Telex: 951021

-

MON-FRI 9:00 - 5:00
VISA"

MaslerCharg~ and

VISA Accepted
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bytes of disk space used by each document, a running
total of the amount of disk space used, and a warning
when a disk is getting full. All together, this can be a
super filing system. And once the user knows the system,
he or she can bypass all the menus and prompts. (The
literature claims that the entire system can be learned in
one day, but real facility takes longer.)
Printed line length of up to 155 characters is supported,
which is useful for spread sheets and other financial
documents.
Cursor control includes nine movements: left, right,
up, down, home, next word, first character next line, first
line any page, and next screen of text.
Finally, the best for last: a simple set of commands
allows the user to attach up to 52 separate "phrases" to
single-letter keys. Each phrase can be up to 2000
characters long, and it can be called and inserted at the
cursor position with the preset key. This is an excellent
feature for repetitive jObs involving such projects as legal
documents and form letters. It's hard to understand why
Metasoft doesn't place more emphasis on this feature.
On the less positive side, Benchmark operates with a
program disk and a data disk, using two drives . (Files can
be saved to the program disk, but there isn't much room
there.) The program is disk buffered, text is read into
RAM (random-access read/write memory), then sent to
the printer. With my North Star system, which has 56K
bytes of memory, the drives are constantly active on long

Unravel the complexities of
Medical Data Management.
MED2000 is the complete

MED2000 is designed for

medical data management

use on a 8080/280 micro

system. MED2000 can handle

computer with 80x24 CRT

form1~~~~

from billing, insurance
preparation and financial

I

and 8" disks. The package
is available by itselr or as

par11 or a complete hardware/

summary reporting to

sortware package. MED2000

medical records processing,

runs in either single or multi-

appointment scheduling and

user (CPM/MPM) environ-

word processing. Designed

ments. Use or rigid disk

as an integral part or

technology is recommended

MED2000, the word

but not required. A brochure is

processing package is

available on request. Dealer

directly interactive with

inquiries invited.

the medical data base and
dictionary.

T iu· Comp!rtt• Alt'd icul .\1wmgt•1rw11 t S.1•strm

TransOhio Building 1640 Franklin Ave.
Kent, Ohio 44240 216/678-5202
•CPMIMPM are re{!istered trademarks of Digital Research
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documents and that slows the printing process. Metasoft
comments that "64K is nice" for long documents.
Another drawback is that simply having all those
menus tends to make the user reliant on them, and as a
result slows use of the program. This is probably not a
legitimate complaint for an office situation where a
secretary is running hard for four or five hours a day and
uses the facilities and capabilities until they become sec
ond nature, but it can be a problem for those who spend
most of their time creating text and very little time for
matting and printing.
Finally, as noted earlier, Benchmark provides no spool
printing or on-screen right justification.

Lettergo
If Benchmark is the high-performance secretary's
ultimate weapon, then Lettergo is for users who rely on a
word processor, but not necessarily for high volumes of
routine work. Lettergo has one menu, disk-operation
commands-and that's it. The menu is so spartan (Save,
Load, Directory, Kill, Quit, Merge, and Free) that Heise
used part of it for the copyright.
The Control key gets a workout on the Lettergo system
because Lettergo uses control characters for editing func
tions (Control B returns the cursor to the beginning of the
document, Control E scr.olls toward the end, Control X
reverses scrolls, Control P starts output to the printer
from the cursor location, and so on, through all the let
ters of the alphabet). Even after using Lettergo exten
sively, I'd hate to take a test on the functions of all the
keys. About 99 percent of the work can be performed
with fewer than half of the control keys, so the demands
on human memory are not as great as they seem.

Lettergo's Goodies
For all its versatility, Lettergo is remarkably easy to
learn and operate. While Heise's excellent manual does
not make any untoward claims about ease of learning,
my wife, when faced with the sudden realization that a
truly massive work she'd undertaken would require at
least one full rewrite and a final retype, learned to use
Lettergo (with no previous computer experience) in one
long afternoon.
Although simple and chatty, the manual doesn't talk
down to the user. It presumes virtually no previous com
puter knowledge and is a basic, step-by-step tutorial,
followed by a complete reference manual that expands on
the first section, and concluding with a section on how to
set up the various types of hardware that can be used
with Lettergo.
Lettergo drives the printer from system memory,
rather than off the disk, which means that print speed is
limited only by the speed of the printer. And the system
makes it easy to format for printing by providing a for
mat line across the top of each text screen. The line con
tains 10 single letters followed by two numbers each, so
that a maximum of 30 characters provides full control
over what the printer will produce. The formatting com
mands include L for line length, P for lines to a page, and

•
When you
compare value in
low-cost terminals, there's no comparison.
Hazeltine
ADDS
Televideo
Esprit'" Viewpoint TVl-910

Feature
Screen
Matrix
I Display set

x 11
128

5x8
96

8 x 10
96

14 keys
14
Green

11 keys
3
White

14 keys
10
Green

Yes
Yes
Yes
Yes
Yes

No
No
No
No
No
90 days

Yes
No
No
No
No
90 days

7

Keyboard
Numeric pad
I Function keys
Display color

I Operation
Horizontal tabs
Insert/Delete
Page mode
Transmit field
Buffered
Warranty

*

Hazeltine Esprit, ADDS Viewpoint and the Televideo
lVl-910 are all competitively priced at the low end of
the market. Esprit is at the high end in value.
*Hazeltine, in cooperation with Western Union,
offers two warranty options, effective on Esprit
terminals purchased after February 1, 1982, for
service rendered through December 31 , 1982:
1. Return to factory for repair at no cost for
materials and labor.
2. On-site service contract through 1982 in
any Western Union Zone 1 area for a one
time charge of only $49.95 per terminal.
For more information call your
local distributor, or
Hazeltine Corporation
Computer Terminal Equipment
Greenlawn, NY 11740
National Sales: (516) 549-8800
Telex: 96-1435
For additional sales office locations,
please call our toll-free number:
(800) 645-5300.

Esprit
by

Hazeltine

An editing terminal
at a conversational price.
Circle 462 on inquiry card.

S for line spacing-an arrangement that is quick and easy
to use. Any of the formatting commands can be changed
at any time or any place in the document, through the use
of dot commands-a period at the left margin, followed
by the letter indicating which formatting command is to
be changed . For instance, .L78-58 will shorten the line
length of text following the command by 20 characters,
while .L58-78 will return the text to the original length .
This is not a unique system, but many word processors
do not show the changes on the screen, as Lettergo does.
If a revised file is longer than the space allotted for the
original version of the file, Lettergo will save the new ver
sion further along on the disk and kill the original,
without telling the user. When disk capacity is reached,
the program will automatically compact the disk (rewrite
all the disk files in a contiguous manner), thus eliminating
all those holes along the way. The user can control this
housekeeping if he or she wants, though Heise did not in
clude the command in the disk-operations menu . (Nor
did he include the information that you can direct output
to devices other than the video display or printer, though
that capability is provided in a single control character
from the disk menu. This capability is handy if you have
a homebrew spooler sitting around in high memory,
disguised as another device.)
Among .the disadvantages of Lettergo are that two
operations are necessary to move a block of type: one to
move it to the new location, the second to kill the block
at the old location . A command that automatically

deletes at the old location while moving to the new loca
tion would be more useful. Heise describes the two-step
operation as a safeguard.
Another drawback is that maximum output line length
is 78 characters. If you are printing at a pitch of 12
characters per inch, that is a bit restricting. Most finan
cial documents are too wide for Lettergo.
Finally, as noted earlier, Lettergo has no spooling
capability and no on-screen right-hand justification.

Conclusions
These two systems provide truly flexible, powerful,
and complete screen-oriented word processing,
something that was previously unavailable to the North
Star DOS user. The prices are not excessive (each costs
$500), considering the word-processing power that these
software packages provide, and each system has advan
tages for different users. Benchmark is beautifully suited
to the office environment, while Lettergo can serve in the
office provided there is no need for wide margins. It is
even more useful in such word-processing applications as
freelance writing.
Neither demands much computer knowledge beyond
knowing how to turn on the machine, and both have
been thoroughly tested in working environments : Bench
mark in legal applications and Lettergo in government
offices. Field proof is important in a time when some
high-priced software does not deliver anywhere near
what is promised. Both of these systems do. •
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MICROTEXT COMMUNICJ

Now you can use your printer with your modem! Your computer can be an
intelligent printing .terminal. Talk to timeshare services or to other personal
computers; pr int simultaneously through a second printer port; and re-drsplay
text stored in memory. Download text to Basic programs; dump to a cassette
tape, or printer, or both. Microtext can be used with any printer or no printer at
all. It features user-configurable duplex/parity for special applications, and can
send any ASCII character. You 'll find many uses for this general purpose
module! Available in ROMPACK, ready-to-use, for $59.95.

SOFTWARE DEVELOPMENT SYSTEM
The Micro Works Software Developme-nt System (SDSSOC) is a complete 6S09
editor, assembler and monitor package contained in one Color Computer program
pack! Vastly superior to RAM-basea assemblers/editors, the SDSSOC is non
volatile, meaning that if your application program bombs, it can't destroy your
editor/assembler. Plus it leaves almost all of 16K or 32K RAM free for your
program. Since all three programs, editor, assembler and monitor are co-resident,
we eliminate tedious program loading when going back and forth from editing tc
assembly and debugging!
The powerful screen-oriented Editor features finds, changes, moves, copys and
much more. All keys have convenient auto repeat (typamatic), and since no line
numbers are required, the full width of the screen may be used to generate well
commented code.
The Assembler features all of the following: complete 6S09 instruction set;
complete 6800 set supported for cross-assembly; conditional assembly; local
labels; assembly to cassette tape or to memory; listing to screen or printer; and
mnemonic error codes instead of numbers.
The versatile ABUG monitor is a compact version of CBUG, tailored for debugging
programs generated by the Assembler and Editor. It features examlne/chanoe cil
memory or registers, cassette load and save, breakpoints d11u 111u1 ~. SDS'BOC
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1111111111111111.... GAMES

*

*

.....
Star Blaster - Blast your way through an asteroid field in this action-packed
Hi-Res graphics game! Available in ROM PACK; requires 16K. Price: $39.95
nae Attack - Try your hand at this challenging game by Computerware, with
lantastic graphics, sound and action! Cassette requires 16K. Price: $24.95
Berserk - Have fun zapping robots with this Hi-Res game by Mark Data
Products. Cassette requires 16K . Price: $24.95
Adventure - Black Sanctum and Calixto Island by Mark Data Products. Each
cassette requires 16K. Price: $19.95 each .

I

ROMLESS PAK I - is an empty program pack capable of holding two 2716 or
2732 EPROMs, allowing you up to SK of program! The PC board inside comes
with sockets installed, ready to go with the addition of your custom EPROMs.
Price: $24.95
2-PASS DISASSEMBLER - with documentation package. 16K; cassette. SOC
Disassembler Price: $49.95
CBUG - Machine language monitor. CBUG Cassette Price: $29.95
CBUG ON 2716 EPROM : Can plug into Rom less Pak I. CBUG ROM Price:
$39.95
PARALLEL PRINTER INTERFACE - serial to parallel converter allows use of all
standard parallel printers. PISOC Price: $69.95
Assembly Language Programming, by Lance Leventhal. Price: $16.95
MEMORY UPGRADE KITS: 4-16K Kit Price $39.95. 16-32K (requires soldering
experience) Price: $39.95
PARTS & SERVICES: SAMs, 6809Es, RAMs, PIAs. Call for prices.

GOOD STUFF!

WE SHIP FROM STOCK!
Master Charge/Visa and COD Accepted

W@~ P.O. BOX 1110 DEL MAR, CA 92014
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NO SALESMAN WILL CALL

iil

• Computer electronics with
new TRS-80 Model Ill state
of-the-art computer
• TV/Audio/Video servicing with
choice of computerized color TV,
RCA videocassette recorder, or
stereo system
• Complete communications
electronics with microprocessor
based 2-meter transceiver
• Electronic Design Technology
with design lab program for
creative circuit and equipment
design

.

NEW!

Name

D

Microcomputers and
Microprocessors

D

Color TV, Audio, and Video
System Servicing

D
D

Electronics Design
Technology

D
D
D
D
D
D
D
Age

(P lease Prinl)

D

Slreel
Cily

CHECK ONE:

Sia le

Accredited by the Accrediting Commission of
the National Home Study Council

Zip

Digital Electronics

Communications
Electronics • FCC
Licenses • Mobile •
Aircraft• Marine
Basic Electronics
Small Engine Servicing
Appliance Servicing
Automotive Servicing
Auto Air Conditioning
Air Conditioning, Heating,
Refrigeration, & Solar
Technology
Building Construction

All careercourses approved
under GI Bill. D Check for facts.

170-042

111111
BUSINESS REPLY CARD
FIRST CLASS

PERMIT NO. 10008 WASHINGTON, D.C.

POSTAGE WILL BE PAID BY ADDRESSEE

NRI Schools
McGraw Hill Continuing
Education Center
3939 Wisconsin Avenue
Washington, D.C. 20016

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES

Now NRI takesyou inside the
newTRS-80 Model Ill microcomputer
to trainyouat homeasthe
new breed omputerspecialist!
NRI teams up with Radio Shack
advanced technology to teach
you how to use, program and
service state-of-the-art
microcomputers ...
It's no longer enough to be
just aprogrammer or atechnician.
With microcomputers moving
into the fabric of our lives (over
250,000 of the TRS-soni alone have
been sold), interdisciplinary skills
are demanded. And NRI can prepare
you with the first course of its kind,
covering the complete world of the
microcomputer.
Learn At Rome
in Your Spare Time
With NRI training, the program
mer gains practical knowledge of hard
ware, enabling him to design simpler,

Training Includes new TRS-80 Model ID micro

computer, 6-woctlon LCD Beckman mullimcter,
and the NRJ Discovery Lah with huudmls or
tests and experiments.
(T~80

fS a u:idem:uk ol lhe Ridio Sh.ck d vlilon or TJnd)· Corp.)

more effective programs. And, with ad
vanced pr-0gramming skills, the techni
cian can test and debug systems quickly
and easily.
Only NRI gives you both kinds of
training with the convenience of home
study. No classroom pressures, no night
school, no gasoline wasted. You learn
at your convenience, at your own pace.
Yet you're always backed by the NRI
staff and your instructor, answering
questions, giving you guidance, and
available for special help if you need it.
You Get Your Own Computer
to Learn On and Keep
NRI training is hands-on train
ing, with practical experiments and
demonstrations as the very foundation
of your knowledge. You don't just pro
gram your computer, you go inside
it... watch how circuits interact.. .inter
face with other systems.. .gain a real
insight into its nature.
You also work with an advanced
liquid crystal display hand-held multi
meter and the NRI Discovery Lab, per
forming over 60 separate experiments.
You learn troubleshooting procedures

and gain greater understanding of the
information. Both microcomputer and
equipment come as part ofyour training
for you to use and keep.
Send for Free Catalog•..
No Salesman Will Call
Get all the details on this exciting
course in NRI's free, 100-page catalog.
It shows all equipment, les.5on outlines,
and facts on other electronics courses
such as Complete Communications with
CB, TV/Audio and Video, Digital Elec
tronics, and more. Send today, no
salesman will ever bother you. Keep up
with the latest technology as you learn
on the latest model of the world's most
popular computer. If card has been used,
write to:

11ag
~~!~:~ntinumg
Ir~~·~

Education Center
I 3939 W1SCOnsin Avenue
•'=Jn•
1
Washington, D.C. 20016.
We'll train you for the good jobs!

i

A Disk Operating System
for FORTH
An in-depth look at how a DOS operates
Peter Reece
152 Hillcrest Ave.
Dundas, Ontario
Canada L9H 4Y2

A disk operating system (DOS) is
the heart of any computer system.
Without a powerful and easy-to-use
DOS, creating and maintaining pro
grams and data on the system can be
cumbersome if not impossible. This is
because the DOS offers utilities of
various types which manipulate files
and, in general, perform all of the
"housekeeping" chores essential to
the system's smooth operation. In ad
dition, most DOSes attempt to be
user-friendly . That is, they are
designed to make operation of the
computer as simple and foolproof as
possible.
This article describes the creation
of a DOS for the FORTH language.
FORTH is powerful, but it lacks a
DOS in the usual sense. That is, it
does not come with utilities to handle
the normal operating-system con
structs common in computer systems.
For example, no options are available
to have named files, to query disk
space, to run named programs, and
so on .
The DOS described here, ap
propriately called FORTHDOS,
allows creating and deleting named
files, maintaining directories of
named files, listing statistics on disk
usage, generating files by type (se
quential, random, or block), listing
files, allocating disk space, adding
named utilities, getting help with
322
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commands, write-protecting any disk
or file area, file copying, giving error
messages, and many other features.
FORTH:OOS is a powerful, efficient,
and easy-to-use DOS for single-user
FORTH systems.
A complete listing of FORTHDOS
is given in listing 1. Before discussing
this listing, however, let's look at
some of the rationale involved in pro
ducing this or, for that matter, any
DOS.

FORTHDOS Is a
powerful, efficient,
and easy-to-use DOS
for single--user
FORTH systems.
Features of DOS Packages
All DOSes contain.commands for
file manipulation. These commands
usually invoke primitive operations
or "primitives" responsible for: se
quential and random-access file con
trol, commands for creation and dele
tion of files, file space allocation
algorithms, and similar types of file
access controls.
Another class of DOS commands
contains commands descriptive in
nature and used mainly to display in
formation. Examples of this class are
those which list a directory of system
or user files, show the system status,

generate file listings, or alter the
write- or security-protection status of
files.
A third class of DOS commands
concerns program control. These
commands are exemplified by com
piler calls (the compiler calls the DOS
to determine how and where to place
compiled files) ~d by commands
allowing you to add primitives to
your own software or even to add
your own pseudo-DOS comm;mds.
An example of the latter is in the
CP / M disk-operating system, which
allows you to create custom com
mands via the use of .COM files.
A final class of DOS functions con
sists of utilities. While not strictly
part of the DOS structure itself,
utilities are often available as part of
a DOS package. For example, a file
copy utility such as PlP in CP IM or
COPY in TRSDOS may be con
sidered as a separate class of DOS
commands.
Table 1 lists by command class
FORTHDOS features usually found
in typical DOS packages. Note that
all of the common commands, rang
ing from creating a file to allocating
disk storage space for random access,
are available in FORTHDOS. As this
article will discuss, all of these com
mands depend ultimately on a very
simple structure-the bit map and the
primitives that manipula~e it.
Clrcle 438 on Inquiry card.
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$1295

for a 40 CPS

Word Processing Printer?

C. ITOH F-10 Printmaster
40 CPS Daisy Wheel Printer

IS THIS THE C. ITOH STARWRITER Ill?

SPECIFICATIONS

The C. ITOH F-10 Printer is manufactured by Tokyo
Electric Co., Ltd., (TEC), the same company that made
· the 25 CPS Starwriter J. .and the 45 CPS Starwriter II,
and you may even see other people calling it the Star
writer Ill, TEC 40 CPS, or just simply C. ITOH 40 CPS
Printer. By any name this may be the best word pro
cessing printer value on the market today. When you
compare the standard features with any printer on the
market today, we think you will agree.

Print Speed
Character Spacing
Line Spacing
Paper Width
Print Wheel

INDUSTRY STANDARD FEATURES
Plug compatible with Diablo, Qume, and NEC Printers.
Uses standard 96 character plastic print wheels, and the
new dual-plastic print wheels that, unlike metal wheels,
provide superior print qua Iity over the entire print life of
the wheel. Software control characters that are standard
for all major word processing packages.
CONSTRUCTION
Built on a cast aluminum base with high quality metal
parts, the unit stands just 6" high, yet will feed paper
from the bottom as well as the rear. The solid construc
tion makes the unit low noise and ideal for office or
home.
INTERFACE
RS 232-C interface with XON/OFF and ETX/ACK
protocols. Baud rate selectable to 1200 Baud.
APPLICATIONS
Compatible for use with Apple, Radio Shack, IBM, NEC,
Xerox, Vector Graphics, North Star, Altos, etc.

Ribbon
Interface
Dimensions
Weight
Power Requirements
Reliability Data

40 CPS
1/120" (minimum)
1/48" (minimum)
16" (maximum)
Industry standard 96 character
wheel
Multi-strike, or fabric cassette
RS 232-C
22.5"W x 15.9"D x 6"H
30.8 pounds
115V± 10%, 50/60 Hz, 70W
MTBF is 1year with a 75% duty
cycle

WARRANTY
90 day factory warranty. We pay shipping both ways.
SATISFACTION GUARANTEED
If, for any reason, you are not satisfied, you may return
the unit to us within 30 days for a full refund.
SHIPPED BY UPS
Prepaid or COD by money order or cashiers check.
Prices quoted are for stock on hand and are subject to change
without notice.

write
Mfriter, inc.



1703 Stewart Street, Santa Monica, CA 90404
TO ORDER OR FOR INFORMATION, CALL:

OPTIONS
Bi-directional tractor feed, printer stand.

(213) 829-6871

Class 1: File Manipulation
WBLK
RBLK
MAKE
READ
WRITE
RREAD
RWRITE
MOUNT
REMOVE

-Primitive to write a record. This primitive contains machine-language code
to access a given sector from a given track on a given drive. (System
specific.)
- The read-record primitive corresponding to WBLK.
-Primitive to enter/create a file in the directory.
-Primitive to perform a sequential-access file read.
-Performs a sequential-access write to a file.
-Primitive to perform a random -access file read.
-Performs a random-access file write.
-Loads a disk directory into RAM.
-Writes a disk directory from system RAM to disk.

Class 2: Examples of Informative Commands
FREE
HELP
FSIZE
FILES
BLOCKS

-Reports on disk and RAM space used/remaining.
-Lists information on DOS commands and their uses.
-Reports on the size and status of any file.
- Types a full directory of the disk plus relevant information.
- Types a list of all records active for a given file.

Class 3: Examples of Commands for Program Control
NAME
RUN
LOOKUP
COPYALL
DINIT
PROT?
DPUTNM
KILL

-Enters a file name into the DOS for future use.
-Compiles and executes a program.
-Checks to see if a given file name is on disk.
-Copies a file to another file from a program.
-Initializes a new directory.
-Sees if a given file is write-protected.
-Saves a given file name into a directory.
-Deletes a file under program control.

Class 4: Examples of DOS utilities
FCOPY
-Copies a file to another (old/new) file .
XCOPY
-Like FCOPY but copies to a non-current disk.
BCOPY
-Copies records grouped by contiguous record numbers.
PROTECT -Declares a file as write-protected.
UNPROTECT-Declares a file to be read/write accessible.
TYPE
- Types a file to the console device.
PTYPE
-Prompts for format information, then prints on printer.
RENAME
-Gives a new name to an old file.
ASSIGN
-Forces DOS to assign a given record number to a file .
LOCK
-Prevents DOS from accessing read/write a record number.
KILL
-Deletes a file from the directory.
-Prints current time of day.
TIME
TIMESET
-Sets time of day.

Table 1: FORTHDOS commands divided into classes of commands found in typical
DOSes.

Bit Maps
Although a DOS designer has
many strategies to choose from in set
ting up a system, almost all DOSes
use a bit map approach to regulating
file activity on a disk. A bit map is a
small byte array in which each bit
represents the smallest logical group
ing of bytes on a disk. Such a group
ing is typically called a record or, in a
FORTH-based system, a block.
Suppose we are designing a DOS
using a 5 1/4-inch, 35-track disk. We
could format this disk in many ways
(by writing EOR or end-of-record
marks onto the disk) . We might use
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the TRSDOS scheme where EOR
marks are written to yield a record
size of 256 bytes or one record per
sector. Since there are 35 tracks per
disk and 10 records per sector, this
equals 350 records per disk contain
ing 350 times 256 or 89,600 bytes of
storage.
We now need some scheme for ·
keeping track of whether or not a
given record is available for use, or if
it is part of an existing user file. If we
used the TRSDOS scheme mentioned
above, a simple way to do this would
be to create a bit map 350 bits long
(just under 45 bytes) in which the first

(high-order) bit represents the first
record on the disk and the last (iow
order) bit represents the last (350th)
record on the disk. If a given record
were in use, we would set the ap
propriate bit in the bit map to l;
otherwise we would set the bit to 0.
This simple scheme would allow a
DOS to keep track of all available
records. Notice that since only a
small amount of storage would be
necessary (45 bytes), the entire activi
ty of the disk could easily fit into free
memory in a section reserved for sys
tem use. We will use a modified ver
sion of this scheme based on the tradi
tional unit of storage in FORTH, the
block.
In FORTHDOS, since records
(blocks) are 1024 bytes long, a
35-track disk having 89,600 bytes of
storage would require only 11 bytes
of storage plus 1 bit (1 bit represents
1024 bytes) :
11 bytes X 8 bits per byte + 1 bit
== 89 blocks per disk
In practice, this value is actually 86
blocks per disk, since a formatted
disk has fewer available bytes for
data than does the unformatted disk
described above. This means that 11
bytes are easily enough to contain in
formation on every data record
available to the user. Figure 1 shows
how FORTHDOS uses this simple
scheme to map disk activity. Having
developed this scheme of mapping
record activity on the disk (given a
specific disk format), we now need to
develop a method of mapping file ac
tivity (i.e., activity of groups of
records).

Bit Maps for User Files
Once we have settled on a format
for each disk, we must determine
whether or not to allow a file to use
all records on the disk if they are
available. This will determine the
length of a file's bit map. If we refer
again to the 35-track disk formatted
as discussed above, a possible 86
blocks are available for use by any
one file. For simplicity, let's allow
files to be 86 blocks long. This would
mean that, like the disk activity bit
map, each file bit map would be 11

The Lightning One'"
8086/ 8 087/8089 CPU Board

Features:
D 4, 5, 8 or 10 MHz operation
jumper selectable
D 8086 or 8088 main processor
D Independent 1/0 and memory
waitstate generator
D Up to 16K bytes of on board
EPROM
D 9 vectored interrupts
expandable to 65
D EPROM monitor with diagnostics
and disk utilities
D 8087 and 8089 co-processors
available onboard
0 CP/M-86* and MS-DOS**
software support

. •CPIM-86 is a trademark of Digital Research.
"MS-DOS is a ffa J cmark of M icrosoft.
L,.ghtning One is a trademark of Lomas Darn
Products, Inc.

The Light11ing One.,." is the fastest
processor board available on the SlOO
bus today. It contains not one
processor, but three processors all
working in parallel. It uses the Intel
8086 as the main processor. The math
capability is augmented with the 8087
math processor and the 1/0 handling
capabilities are augmented with the
8089 dual channel 1/0 processor. The
board complies with all IEEE-696
specifications.

In addition to the L ighmi11g One,
Lomas Data Products has a full line
of SIOO bus support cards including:
memory, disk controllers, and serial
and parallel 1/0.

If you have an 8 bit system presently,
don't despair. The Ligluning One is
available with the 8088. The 8088 is
fully software compatible with the
8086, but uti lizes an 8 bit bus allowing
use of your present 8 bit memories.
When you are ready to upgrade to full
16 bit operation, you need only to
unplug the 8088 and plug in an 8086
in its place. When using an 8088, the
8087 and 8089 may still be utilized.

D 128 K byte 11011-volatile static RAM
D M DRIVE for CPIM-86 and

Prices for tl1e Lighming One
start at $395.

Coming Soon:
New Product
Announcements:
MS-DOS
D Dual CPIM-86 and CPIM 2.2

suppori
D Ir'i11c/1ester hard disk

controller

For 16 bit computing
on the SJOO bus,
come to the leader . . .

LOMAS DATA PRODUCTS,, INC.
729 Farm Road, Marlboro, Massachusetts 01752 D Telephone : 617-481 -2822
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Figure 1: Sample FORTHDOS disk bit map. A 1 in the bit map indicates that the cor
responding record number is in use. In this sample, records 2, 3, 4, and 6 are in use.
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Figure 2: FORTHDOS bit map and file activity bit map. FILEl is shown as using blocks
2, 3, and 6, while FILE2 is shown using blocks 4 and 9. The DOS bit map indicates
which blocks are in use regardless of what file the blocks belong to; blocks 2, 3, 4, 6,
and 9 are therefore indicated by the DOS bit map as being in use.
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RECORD 13 IS NOW IN USE
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(ADDS RECORD 13
FROM DOS)
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Figure 3: Using DNXT to find the next free record. As indicated in the DOS bit map,
the next free record is 13. DNXT will scan the DOS bit map, find the free record, and
change its corresponding bit to a 1.

DOS BIT MAP AREA (II BYTES!
DOS COMMENT FIELD ARE A 164 BYTES l

record's corresponding bit is then set
to 1 in both the DOS and FILE2 bit
maps (see figure 3). In this way, free
records are allocated on a first-come,
first-served basis by the DNXT
primitive in the DOS.
Two points are important here .
First, note that DNXT does not care if
the record number returned is the
next consecutive record in the bit
map, but it will return consecutive
records if possible (i.e., if the record
is not in use). This means that DNXT
will produce contiguous records for a
given file wherever possible. This
shortens head-seek times across the
disk.
A primitive discussed belowKILL , which deallocates records
may be used by a clever DOS
designer to ensure that a maximum
amount of contiguous space is avail
able. (Many DOS packages have disk
cleanup utilities which periodically
remap bit maps so as to maximize the
amount of contiguous record alloca
tion per file. For small systems, this is
not needed.) A second point to note
about this file bit map scheme is that
it provides a simple method for
inserting both sequential- and
random-access file primitives into
FORTHDOS .

Sequential and Random Access

In a sequential-access file, data
records are accessed one after the
FILE2 BIT MAP AREA (II BYTES l
FILE 2 NAME (10 BYTES l
other, without any gaps in the
FILE3
BIT MAP AREA Ill BYTES l
FILE3 NAME (IQ BYTES!
numeric sequence of records in the
DOS 1/0 BUFFER AREA I 1024 BYTES l
file. The ninth record cannot be ac
ces~ed after the tenth has been read
Figure 4: FORTHDOS buffer area. FORTHDOS places all file bit maps and the DOS .:-:;,...ithout starting over at the first
b.it map in a common buffer area. This allows you to have as many files open at one
record and reading up to the ninth
· In a ran d om-access f'l
h
time as you need.
agam.
1 e, on t e
other hand, data from any record
number'rnay be accessed at any time.
bytes long. Figure 2 shows our bit bit is changed to a 1, thereby marking The ninth record may be accessed
map structure so far-one disk activi the corresponding record as being in after the tenth or, for that matter,
ty bit map (called DOS bit map) and use. DNXT then marks the same bit after any other record. Relative
in the CURRENT file (i .e., the file re pointers are used in a random-access
multiple file activity bit maps.
What of space contention, though? questing a free record) as also being in file. The record which the DOS has
If each file bit map can map any use. In figure 3, record 13 of both the mapped in the bit map as record 341
record in the system, how does the DOS bit map and the FILEl bit map may be relative record 10 to the user.
That is, it may be the tenth record
DOS determine the file assignment of is initially 0.
When FILE2 in figure 3 requests a relative to the first record in the file.
each record? The answer is very sim
ple. A FORTHDOS primitive free record, a call to DNXT causes the The DOS takes care of the correct
( DNXT ) scans the disk-activity bit DOS bit map to be scanned. The next translation of this relative record 10
map from high- to low-order bits un free record found by DNXT in this ex into absolute record 341 on the disk.
To minimize access time and max
til it finds a 0 (unused record). That ample would be record 13. This
FILE! NAME (10 BYTES!

326

FILE I . BIT MAP AREA ( 11 BYTES l

April 1982 © BYTE Publications Inc

• Apple Ill plus 128K
• Apple Ill SOS package
• 12" High Resolution
Green Monitor

HIGHLY RATED
BY TAX PROS!
• Apple II plus .t8K
• Apple Oise Drive II
w/lnteriace DOS 3.3
• 12" High Resolution
Green Monitor
•HOWARD Tax Preparer
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MtCIO PIO
ACCESSORIES FOR APPLE
Videx Videoterm - 80 Col . •27g" Wordstar 3.0 • • .... . . . .. •25gn
Videx Keyboard
Spell Siar .. - . . ••• , ••.• '170" .
. .. ... •11g" Mall Merge . ........... ; gs::
Enhancer II . .
DC Hayes M icromodem II •2g5oo Super Sor\.1 • .. • .... .. · 13g
Microsoft Z-80 CP/M Card '289"
MICROLAB
Microsoft 16K Ram Card .•1sg"
Saturn 32K Ram Card ... '200" Data Factory . ... . .. . .. '120"
VC Expand for Saturn Card '85" Invoice Factory ..... .. . •15gn
Mountain CPS
Multifunction Card .••• .
Mountain Clock .. . . . .. • 9"
"--ftlii.iliii:;
Keyboard Company
Numeric Keypad . . .. •
Apple Language Syste
with Pascal .... .... .
Apple High Speed
Serial Interface
Dan Paymar
Lower Case Chip . .
R.H . Superfan II

•ng•

WORD PROCE
IUS · Pro Easywriter .
IUS ·Pro Easrmaller ,
Orig. Easywriter . .. .
Apple Pie (WIP 40 Col
LJ K Letter Perfect . .
Super text II .... ••• .
Superscribe II ....•
Executive Secretary
Magic Window .. • , .

s1999oo
WORD PROCESSOR
SYSTEM
• Apple II plus .CSK
•Apple Disc OrlllV II w/DOS 3.3
• Ur' High Rflolution Monitor
• Ol<IDATA Mlcrolfne 80 Prfnlar
• Printer cable w/intarface
• IUS Orlg. Eosywrlter

5

2399°0

DB Master Vers. 3 .••• .. '179"
Utility Pack I •••.••••• . •• '90"'

z. Term (CP/M) . ....... . .. 80'"
1

ASCII Express 3.3 .. .
Brodebund Payroll .

GAME AND HOBBY
Temple of Asphai . ... . . . . '32"
Hellfire Warrior ......... '32"
Rescue at Rigel ......... '24"
Crush, Crumple & Chomp . '25"
Jabber Talky . . . .... ..... '24"
or League Baseball ... 26"
a ln .............. 5 21H
nlc
....... '24"
lack ........ ... '24"
ker ..... . •. .. . . '24''

SOFTWARE FOR APPLE
Fortran 80 .. •••• .... . .. '154"
A.L.D .S. . • • . • .. .
. . . •gg 15
Basic Compiler ... . . ... •2g5oo
Tasc Compiler . . .. . .. •14g"
Cobol · 80 ...... ....... '595"
Context Connector . . . '145"

• Apple II plus .t8K
• Appte Oise Drive II
w/interfoce DOS 3.3
• 12" High Resolution
Graen Monitor
• Vlslcalc 3.3 Software

uarts ..• _. . . .... '24 05

Drllt .... .. , . . . . . '24"
rl .. .• - • . ... •.. .. 5 24 15
5
5
••• · - ••• - - · •• • • • • 32'
let ............ .. '24"
lack •••••• , .• .... 524 15
nt l ... - .. ..... .. . _s3000
• .••••••• • •••• . _s3ooa
Shultle oard ..... .. . . . . '24"
Tfick"Sllo ....•. ... •. .. '32"
Dog Fl ht • . • ••• . .• ... . '24"
Oly
eoa1 ion ••..• .'24"
slan
, •••• • . '32"
• • •• . .... s2100
•••••••••• •

EDUCATIONAL F/ AP
Edu-Ware Math/Fractions . 13
Math/Decimals .......... '34"
Arithmetic Skills ... ... .. '43"
Algebra I ... .... ........ '34"
Compuspeli System ..... '26"
Data Disc Lev. 4-5-6-7-8. ea. '18"
CMA Teacher Plus .
. .'44"
CMA Teacher Pius Pack .. '60"
POI New Step-by-Step . ... •5g"

BUSINESSMAN'S
SPECIAL

ensteJn

5

32''

.. .. '24"

3215
32' 5
s . ........ . . . ' ... '24 15
• •••• ••••

•••••••••• ••••

5
5

eer Run . .• ..... . . . .... '30"
Raster Blaster ••. .• • ... . '24"
Space Eggs . . ..... ..... '24"
Gorgon ............. ... '32"
Cops and Robbers ..... . . '30"
Tigers in the Snow . ...... '32"
SOFTWARE PUBLISHING
The Battle of Shiloh . ... . . '32"
PFS ..... . ... . .. . ..... . '77" The Shattered Alliance ... '48"
PFS Report .
. .. '77" Computer Baseball ...... '32"
Computer Quarterback ... '32"
PHOENIX SOFTWARE
Sneakers . . . . .
. ... 524"
Zoom Graphics ....... .. '35" TG Joystick . .. ......... '48"
Master Diagnostic
TG Game Paddies ... .... '34"
(Formerly Brain Surgeon) .'42" NEW! LOGO for Apple .. .•14g 15

FhdllHEWLETT
~e..IPACKARD

PRINTERS
OKIDATA 82A Graphics. 120 CPS,
Bidirectional, Friction and Tractor Feed,
80/132 Columns .... .. •• . ••• .. .. 499.95

OKIDATA 83A Graphics,

120 CPS,
Bidirectional, Friction & Tractor, 136 Col
umns, Takes 15" Paper ... . . .... 729.95

CENTRONICS 739 Graphics, 100 CPS

PERSONAL COMPUTER
VIC 20 w/5K memory, and RF Modulator

PRICE TOO LOW
TO PRINT
BK Memory Expansion ..... .. 53.95
Phone Modem f/VIC by Bizcom .... 152.95
DATACORDER (f/Cass. Prog.) .. • .. · 69 ·95
Jupiter Landers (cart.) ..... .•. ... . 24.95
Super Alien (cart.) .. · .•••• ••. . • · · · 24.95
Midnight Driver (cart.) .. ... .. . .. . . 24 _g5
Household Finance (cass.)
.. 2g_g5
Car Cost (Cass.) . . . . . . . . . .
. . , 13_g5
Loan Analyzer(cass.) ..... ••. .•• . . 13_g5
Home lnventory(cass.) .. . ••. . .. .. 13_g5
Amok (cass.) . . ......... ......... 15_g5
Alien Blitz(cass.) ................ 21.00

VT 106A Recreational Program A. Consis/s
of: 6 Pack of (Cassettes) (1) Biorythem (2)
Car Chase (3) Black Jack (4) Space Game
(5) Math (6) Slither . ... .. .. . .. .... _4g_g5
VT-107. .... _.. •••......•..• . ... _4g_g5

Tl 99 I 4A COMPUTER

Monospaced Mode, Right Justification,
Friction and Tractor .... . ... , . .. 525.00

HP-85A

s32995

A Complete Computer System

In One Small Package.

WIFREE! RF Modulator

The HP-85A is a powerful BASIC
language computer, complete with key
board, CRT display, printer and disc drive
all in one self contained 20 lb. unit. 16K
RAM memory, expandable to 32K. The

fu II Iine 0 f Hardware,
Software & Accessories

0

~i;~~:va=n~e~;m~~~~9;~ 1 ~ ~ ~~~~ ~:~~!

IN STOCK!

CALL FO.R LOW PRICES.

of peripherals. General and customized
software available.

FREE I

Buy any 4 Tl modules from us
& get the New MUNCHMAN
• ARCADE game free from Ti.
OFFER EXPIRES 5/15182

HP-85A New Low Price

1--------------.
--1 Application Packs
ATARI 800 w/16K ... . .... s719oo
AT ARI 400 .. .. ......... 329° 0
5

810 Disc Drive .... .......... •45900
410 Programmable Recorder ... , 79.,
MOST POPULAR ATARI GAMES
IN STOCK!

5

1982° 0

PL LJS ! 2 Free Software
5 190°0

Value!

NEW! C.ITOH F10-40 Daisy Wheel,
Letter Qua lity Printer .......... 1595.00
C.ITOH 8510 Pro Writer, 120 CPS, 136
Columns, Parallel
, Bidirectional, T/F,
High Resolution Graphics .. .... .. 519.00

NEC 8023 Pro Writer, 100 CPS, 136 Col.
Parallel, Bidirectional, Tractor and Frie·
lion, High Resolution Graphics .. 519.00

EPSON
MX-70, MX-80, MX-80FT, MX-100FT
IN STOCK! CALL FOR LOW PRICES

(WHILE SUPPLY LASTS).

HP-125

New Low Price

s1 95200

HP 82091 M 5'.I•" Disc Drive ... . 5 1650°0
HP 72256 Graphics Plotter .. . . 5 1939°0
HP 829056 Serial Prinrer . . •• ... s74900

We carry the full line of_ Tl and HP Programmable Calculators.

s8~~~v

67 West 47th Street, New York, N.V. 10036
115 West 45th Street, New York, N.Y. 10036
MAIL ORDER ADDRESS: 36 E. 19th St. New York, N.Y. 10003

XEROX Diablo 630 with word process
ing enhancement ............. 2399.00
Bi·directional Tractor(optional) .. 205.00

MONITORS
SANYO VM-4Sog g" B&W .... ..... 16g_g5
SANYO DM -8112CX 12" Green . ... 26g_g5
SANYO DMC-601313" Color ..... ,44g_g5
NEC JB120112" Green .... ...... 17g_g5
NEC JC120112" Color ... . . . .... ,34g_g5

(212)260-4410

~

TOLL FREE OUT-OF-STA TE

~

800-221-7774
800-221-5858
800-223-5661

lZJ

•

Items on sale for limited time only, and are subject to limited availability. Not responsible lor typographical errors. This ad supersedes all other ads prior to April '82.
Prices effective as of February 28, 1982, and are subject to change without notice. All orders sub/set to veril ical ion and acceptance. Minimum shipping and handling $4.95

Circle 1 on inquiry card.
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FORTH and Punctuation
FORTH uses punctuation in some of
its words, which makes representing
them in text a difficult problem. For ex
ample, one FORTH word is("), which
could be taken to mean one of several
character combinations. (For your in
formation , the word has three
characters and is made from a left
parenthesis followed by a double quote
mark and a right parenthesis.)
. To decrease the chance of confusion
while trying not to clutter text un
necessarily, we will sparingly use
braces, { }, to isolate the character
st~ing within as a FORTH word or
phrase. (For example, the above word
would be written { (") } .) Braces will
be used only under the fallowing situa
tions:
•When the material being quoted is a ·
phrase of FORTH words (e.g ., { 26
LOAD } or { 3 5 + } )
•with the FORTH words { }
(period), . { , } (c p mma), {
}
(colon) , { ; } (semicolon) , { ? }
(question mark), { ! } (exclamation
point), { ' } (single quote mark), and
{ " } (double quote mark)
•with any word using the above punc
tuation marks (e.g .. { $. } or { . " } ).
All other FORTH words will be set
apart by a space on either side of the
word; braces will always signal a
FORTH word or phrase. The braces
are not part of the word or phrase, and
FORTH words will never use braces
within the body of a figure or
listing . .. . GW

FORTHDOS on Floppy Disk
The author has agreed to make
listings 1 and 2 available for a fee of $8
plus a floppy disk and a self-addressed
return envelope. Due to the author's
Canadian address and the expense of
cashing foreign checks, the $8 must be
paid with an international money
order. Also, do not put postage on the
return envelope; Canadian postage is
included in the $8 fee.
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imize use of contiguous blocks of disk
space for sequential and (particularly)
random access, many DOS im
p leme n ta ti ons utilize complex
memory allocation techniques.
FORTHDOS, however, uses
multiple-file bit maps, a single DOS
bit map, and a common 110 (in
put/output) buffer to avoid these
complications without sacrificing
speed or ease of use for small systems.
Before describing how this is done for
sequential- and random-access files,
we must first look at file device con
trol blocks.

File Device Control Blocks
It is common DOS design practice
to build OPEN and CLOSE primitives
(e.g., OPEN and CLOSE commands
in BASIC). The OPEN primitive
creates a device control block (DCB)
area in memory; this contains infor
mation on the file (its size, bit map,
etc.) for use by the DOS until the
CLOSE primitive writes the informa
tion back to the system area of the
disk. In addition, OPEN creates a
buffer area of RAM (random-access
memory) within the DCB into which
data is swapped back and forth from
the file to other (user) areas of
memory. This last point means that
as the number of open files increases
(as might be the case in a complex
program), the amount of memory
used by the file DCBs grows very
rapidly. This is why many DOS
systems limit the number of files
which may be open at any given time.
This manifests itself as the OUT OF
FILE SP ACE messages you get while
executing a favorite program.
Suppose we use a different method.
Suppose that instead of using a DCB
area for each file containing file
statistics plus buffer space, we use a
common small buffer area for all files
and keep all file bit maps in memory
at one time (they're only 11 bytes
long). This allows you to have as
many files open at one time as you
wish without using up more than 11
bytes per open file (for 35-track
disks). Figure 4 illustrates this.
In other words, FORTHDOS uses
two buffer areas. The first contains
the file bit maps for all files in the sys
tem as well as their names and the

DOS bit map. I've made this area
1024 bytes long, but it may be any
length desired or even swapped in
and out of memory as. wished, with
only current files kept in the buffer.
The second buffer area is the one used
for file l/O (which I have also made
1024 bytes long). Again, this may be
of any length the user wishes.
Since FORTH is a virtual system
using a 1024-byte buffer (i.e.,
FORTH blocks can be seen as virtual
memory that is swapped into
memory when needed), I have set up
the DOS to use this same buffer for
all file l/O. Therefore, the total cost
to the system for implementing
FORTHDOS without. a DCB struc
ture is only 1024 bytes of buffer space
regardless of the number of open files
per disk buffer.
Armed with the conceptual tools of
bit maps and DCB usage, let's ex
amine the way in which sequential
and random-access files are accessed
through FORTI-mos.

Bit Maps for Sequential
and Random Access
Notice in figure 5 that five files are
in use (open) and that the record
number that would be returned by
the next use of DNXT is 53. Suppose
we wish to add data to the next
record available in the file, labeled
ORANGE in figure 5. Assume that
ORANGE is a sequential-access file.
By using the DOS primitive WRITE ,
we would add our data from the buf
fer to ORANGE at record 53. WRITE
would work as follows:
1. Call DNXT to calculate where the
next free record is on disk (scan
DOS bit map). Return with 53.
2. Set bit 53 in the DOS bit map to a
1 (i.e., in use).
3. Set bit 53 in ORANGE bit map to
a 1.
4. Write any previous data from
BUFF (the FORTHDOS l/O area
in memory) if necessary.
5. Write the data from BUFF to
record 53.

Note the following points: the file
bit map, ORANGE bit map, is filled
according to the next available free
record in the DOS bit map, not from

If it flies on aerospace
software, Kearfott... and you ...
may well help create it.
As a company engaged in dozens of major
projects that depend on software advances in
flight, orbiting, command, communications or
controls, we can offer you the opportunity to
work in a DP complex that's as sophisticated
as the ring laser gyroscope system we're
developing for the Tomahawk-2 MRASM
Cruise Missile. Or as advanced as our JTIDS
communications terminal.
In engineering and scientific program
ming, your realtime software designs will
operate airborne computers and support
everything from aircraft navigation sys
tems to inertial measurement units on
the Space Shuttle ... guidance con
trols for the Trident missile ... ASW
... scanning beam landing sys
tems ... and much, much more .
Have a background in simula
tion, linear systems. firmware
for SW validation, Kalman
filtering or FORTRAN? Then
find out about our firmware
projects.
In MIS-the expanding sphere that helps
give Kearfott's rarefied environment a very
solid basis-you'll run the gamut. Accounting .
Finance. Payroll. Inventory and manufac
turing controls. All involve COBOL program
ming, CICS. MVS, IMS. and data base design
and telecommunications .
At our Data Center, you'll be joining an
elite software systems group that maintains
IBM and Amdahl mainframe computers with
supporting software that includes MVS/SE-2.
SE/A. JES 2. IMS DB/DC, CICS, TSO.
WYLBUR, ACF/VTAM. ACF/NCP. SAS,
information systems. And more.

So whatever your software specialty
may be, there 's a career path for you at Kear
fott. You'll need at least 3 years experience in
a large-scale IBM environment or HP 2100
MUX. If you're looking to accelerate your
career. please send your resume to: Carol
Batte, Singer Company, Kearfott Division,
1150 McBride Avenue, Little Falls. NJ 07424.

iKearfottl
a division of The SINGER Company

An equal opportunity employer. m/f. who creates opportunities.

Circle 371 on Inquiry card.
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Bill sale

RECORDS I/SEO /IV BIT MAP

FILE /VI/ME
ORl//VGE

onK!sl
16K ... $149.95

2, 10, 14,

PEAR

13 RECORDS I
(5 RECORDS)

I,

3,

4,

APPLE

( 5 RECORDS l

7,

8,

9, II, 12

811/Vll/Vll
TREE

12 5 RECORDS l
( 14 RECORDS)

13, 17, 18 40, 41
11. 15. 16, 19. 4 2 - 51, 52

5,

6

A CA~l TO NEXT WOULD RETURN RECORD 53 I i.e, LAST RECORD
USED WAS 52 IN FILE TRffl. AFTER A SEQUENTIAL WRITE TO
FILE ORl/IVGE, ITS BIT MAP WOULD CONTAIN,

32K ... $199.95
48K ... $249.95
64K ... $299.95

ORl//VGE

( 4 RECORDS I

2. 10, 14, 53

Figure 5: Adding records to a sequential-access file.

RELATIVE RECORDS
RE CORD NUMBERS
IN THE BIT MAP
FOR FILE PEAR

l

2
45

72

4

s

67

68

6
RECORD 84 IS
CURRENT RECORD

RECORD 34--SEQUENTIAL READ- RECORD

Figure 6: Random-access record retrieval. To sequentially read record 72, you would
have to start at record 34 and go forward. A random read of record 72 would be done
by calling RREAD to relative record 3, then doing a direct head move to that record.

New JI\WS-18

Tiie Ultrabyte Memory Board
Due to the tremendous success of our JAWS I, we
were able to make a special purchase of first-quality
components at below-cost prices for JAWS-IB. And
we are sharing our cost saving with you. But don't be
surprised if the next time you see this ad the prices
have gone up substantially. Better yet, order now,
and get the best memory on the market .at the best
price on the market.
ONE CHIP DOES IT ALL
Jaws-IB is the Rolls-Royce of all the SlOO dynamic
boards. Its heart is Intel's single chip 64K dynamic
RAM controller. Eliminates high-current logic parts
. . delay lines ... massive heat sinks ... unreliable
trick circuits. JAWS-IB solves all these problems.
LOOK WHAT JAWS-IB OFFERS YOU
Hidden refresh ... fast performance ... low power
consumption ... latched data outputs . .. 200 NS
4116 RAM's . _. on-board crystal . . . RAM Jumper
selectable on BK boundaries ... fully socketed .. .
solder mask on both sides of board . . . phantom line
. .. designed for BilBO, 8085, and Z80 bus signals . . .
works in Explorer, Sol, Horizon, as well as all other
well-designed SlOO computers.

~

IO·llAY MONt:Y·HACK TKIAL: Uy a fully wlrr.d
and wswd board for 10 days-lhcn •~llh1~r keep
II, rr.iurn II for kll,or slmply fl~lurn 11 In working
condlllon.
.
/

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

• Contin entiJl ll .S.A. Crecl il Card Buye rs Ou tsid e Con11 eclic ut:

1

:To
ORDER CALL TOLL FREE 800-243-7428:
1
From Conneclicul Or For Assislance:

:

•

(203) 354-9375

:

: Please send the items chcr:lwd below:

:

:JAWS-IBkit:
:
16K. ... ... . .. . .. .. .... ... . . .... .. .. $149.95*:
• 0 32K . .. .. ... . .. . .... . .. , ..... .. ..... $199.95* •
48K. ...... . .. . . . . . ..... . ...... . .... $249.95* :
: 0 64K. . . . .... . .. . . . .. ... . ... .. . .. . .. . $299.95* :
:
: JAWS-IB Fully Assembled, ·vvired & Tested:
16K. . ..... . .. . ... . ....... . .... . .... $179.95*:
32K. .. . .... . ...... .. ..... . .... - . . . . $239.95* :
•O 48K. .................. . ... . .. .. .... $299.95* •
64K. . . . . . ... . . .. .... .... .. . .. .. - . . - $359.95*:
EXPANSION KIT, 16K RAM Module, to expand:
• JAWS-IB in 16K blocks up to 64K. $59.95
•

:o
:o

:o
:o
:o
:o

.
.

.

: •All prices plus $2 posluge mid jnsurnnc;c {$4 .00 Cnnrnlo). :
: Conncc:licul residcnls mid s<J!c ~ tux.
:

.
.:o

:Total enclosed': S
:
•D PerSonal Check
D Money Order or Cashier's Check •
VISA
D Master Card (Bank No.
):
:Acct. No.'

.

Exp. Date - - •

: s i g n a t u r e - - - - - - - - -- - - 
•Print

: N~me -----------------------
: Address. _ _ _ _ __________________

•

.-

: cit,, - - - - - -- - - - - - - - : s1at.e -

•

Zip -

--

:l'!lllii.. NETRONICS R&D Ltd.

·

:I~ 333 Lltchfleld Road, New Milford, CT 06776•
••.............••.............•••......
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84

the ORANGE bit map. No other files
are affected, regardless of how many
are in use. Step 4 above is carried out
only if the DOS has not previously
taken care of writing the FORTH
DOS l/O buffer through prior pro
cessing.
Reading such a sequential file is ex
tremely simple. If we look again at
figure 5, we see that the ORANGE bit
map shows the file ORANGE to con
sist of records 2, 10, and 14. The DOS
primitive READ scans the ORANGE
bit map from high- to low~order bits,
moving the next record whose cor
responding bit is 1 to the I/O buffer
BUFF.
Since the ORANGE bit map con
tains ls in positions occupied by cor
responding record numbers used by
the sequential file ORANGE and Os
elsewhere, it is unnecessary to mark
the file on disk with an EOF (end-of
file) marker. It's easier and just as effi
cient to total the number of ones in
ORANGE bit map and have the DOS
read only that number of records
from the file. Because only 11 bytes
are involved, this can be done very
rapidly. The only data that gets writ
ten to a file is user data without the
need for EOR or other such markers.
Random access is handled in a slight
ly different manner.

Random Access
In figure 6, the bit map for PEAR
shows that records 34, 45, 72, 67, 68,
and 84 are in use. If this were a se
quential-access file and we wanted to
read record 72, it would be necessary
to go to the beginning of the file and
scan through until record 72 was
found.
By designating the file as random
access, however, you can go im
mediately to record 72. Do so by
entering a call to the FORTHDOS
primitive RREAD (random-access
read) with a relative pointer 3. This
tells the DOS to scan PEAR bit map
for the third 1 (i.e., the "in-use" bit)
encountered. The record number cor
responding to this bit will then be
read by the same primitive used to
read a disk record for a sequential
file. The only difference between ran
dom and sequential access in
FORTHDOS is that the former scans
a file bit map prior to an access to
locate the absolute record number
desired, while the latter must access
the DNXT available record.
Scanning is performed (in this ex
ample) over 11 bytes only-clearly
much faster than forcing the DOS to
sequentially read through as many as
86 blocks (an entire disk) before ar
riving at the desired record. This

...

·~ :

Here's lhe low cost way lo learn the rundamenlals or com.
puling. lhe all-importanl basics you'll need more and
more u you advance in compuler skills. for jusl 5129.95
yoo gel the advanced-design Explo~r/85 m:itherboard .
w~h all the feature!I you need lo learn how to write and

l.u'ff'J fi: '"1i.; D · •
MKmlO/I 11ASrc m •

in n vnu ' 111 G Ac.kf

rru •rwB '"""'""cu· ~

::t~f! ar;:; ~:!1~~~~ri~~oihe ~~~k;t '1!~a~
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1

1

lhese features: liO/iS Cenlrul Processinst Unif, lhe

~:llf~~~~s~i;;hb:r1~·ndf ~~: ,~P~J~ l~~n ~1:
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•
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•
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•

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

• CKT manlli:lr r.- • TV wt tH )"OU hn""e an RF rnadulala ~ •
0 ._.t'X Kt-ypitod/Dl1pby ~ I•
. SA.15 Pim $Z PAI•

alone!) . .. four8 -hi1prusnne 6-hi! inpul/outpul ports from
which you can inpul and output yourp1ograms.as well as
conllol exlerior swir1.hes. relays. lights. etc. . a ca5sel1e
1
1 31 1

i~~~;d t~ w~ i~:.C'." ~ :J~i1~;~ ~i~g ~~~r~~~~I~·~=

system/monilor mak1!s ii easy lo learn computing in
several important ways: • Hallows simpler. hsler wril
inR and enterinR of proRrams • 11 permits arcess by you
to all par1s of\hP. system so you can check on the slatus of
any poinl in lhe program • II allows tracinR each pro·
Rram step by slep, wilh provision for di9playing all the
c:ontenls d lhe CPU (11!8isters. Rags. etc.) • .. arKI ii
does much mor"l!!
· You Rel all this in lhe starlinR level {Level A) of the

EjJloi~erJa!:o;vo~ ~~~~9/\~~';i~~~b~~r 1~~~~~~/u~:

re,.Li'.rftd11pl•r- ir you don"! have them. see our
special offers below.

0 Level A computer kit (Terminal

~rsion)

.

St29.9.'5

plusSJP&I. •
0 ~vel A kil (Hex Keypad/Display V1:rsion) . . St29.915
plus S3 P&I.•

~~\i~~: ~o~s~!u~l~~~~~-~~l~es~=~~!rd1°:~
lhf~

puter. Now you can plue in any of
cards available.

hundreds o( StOO

0 Level B kit ... 549.IJS plus S2 P&l."
0 SlOO bus connectors (two required) ... 54.85 each,
postpaid.
LEVEL C -

~~~~ ~~:,t~~E~6~ ~~cii 1 ·1·Ags~-~ ~~--~~~~~- p~:-~
•
•
•
•

•

P&r:o 32kSlOO""IAWS"" ... S199.95 plusS2P&l":O 48k
SlOO "JAWS"' ... S249.95 plus S2 P&r: 0 64k SlOO
"IAWS"" .. . S299.95 plus S2 P&I'.
LEVEL E- An imporlanl ""buildinR block.." ii aclivales
lheHk ROM/EPROMspaceon lhe molhr.rboard . Now iusl
pluR in our 8k Microsoft BASIC or your own custom
programs.
0 Level E kit . .. SS.SS plus soc: P&I. •

=·~~£~~:s~~o ~~u;~t;~e!~~~~~u-~:: ~~~:n

5

• 0 Bk casse!leversion of~icrosoft BASIC: (rc9,uires Level
• 8 and 12k or RAM mimmu111: wr. SUR!<•~s l a 16k S100
• "JAWS"- see above) .. . S64.95 postp;1id.
• 0 Bk ROM version or Microsoft BASIC: (requires Level B
• A: Level E and4k RAM: ju~! pluginloy<.1u rLevel Esockt'ls.
• Wesuggesleilher lhr.4k Level DRAM expanioionora 16k

: 61'g~l~":!i~~· ~r :~~;:1f:seS2J16d:· (requires
0

Level B.
• 32k of RAM. floppy disk c.ontrollet. R'" floppy disk drive)
: ... S32.S postpaid

• TEXT EDITOR/ASSEMBLER - ·n1e editorJaiosembler
• isa software tool fa program) desiRned to simplirythetask

: ~~J'~~~: ~~;ie~~.· I~ is'::~~!~~.a~s ~~;1o~ ~~~;
1

0 RF Modulator kit (allows you lo use )•our TV St!l as a
mon itor) .. . S8.95 postpaid.

0 12"" Video Monitor (10MHz bandwidth) . .. S139.95
plus SS P&I ."
0 Delull"e Steel Cabinet for the
Explorer/BS . .. S49.95 plus 53
P&I."
0 Fan for cabinet
S15.00
pluio Sl.50 P&I."

1

0

g ~~ !~~:i;~!~\~!:'!;_! ~~~e~ 11.~~~ S~r.d . s1sso.oo
10
1
b S;;~i~t ~ampleh! Business Software Pak (Savi~

plu~

:~M-i::~:i~: ~~~~a::~ sysli~m -

11

13

1

S625.00)-- Includes CP/M 2.2 Mtcrosufl BASIC. General
0

~~f:;~~~'JR~!~ ~~e~)S~Ec~AL =.:Sa~~~:~· ard'.yroll
i11 .~11r ruu ~!. ·· For

C11111 11/iw 1 11r

Conlinen11I Crtid'• C1rd Bll)'ft'!ll0utslde C.01tMC1ic111111::

TO ORDER
Call Toll Free:

1

1

You Ret Le-.·el A (Tcr·

0

'P&I slcmds for "'prislul(r. &
d1:1s. douh/1) !his c1mount

800-243-7428
To Order From Connecticut,
or For Technical Assistance,
Call (203) 354-9375

*

*

CP/M is areg . uademark of Digital Rcsean:h

(Clip undmuil cnlim ml)

accepls al
0 6" Floppy Disk Drive ... M99.95plus SI2 P&l."

SEND ME THE ITEMS CHECKED ABOVE
Tol,ilil Enclosed (Conn. Residenls ildd sales tax): s _ _

SJ P&I. •

Paid by:
0 Personal C~eck 0 Cashir.r·~ Check/Money Onli!r

§ ~li~Pi)~~;~~l~~~~a&rdp~~::~;;:p~~us S2~~,9~ p\u~
0 Drive Cables (set up for two drives) ... S2S.OO plus
St .SOP&!.•

~~!:~~~~!~.kd~:aC:~~"et~~~~~~d~~~~~f:a~~
2

Iha! Rive your Explorer/6Sac.cess lo lhousands o(eKi$hJ'IM
CP/M-based programs ... 5150.00 poslpaid.
NEED A POWER SUPPLY? Consider our AP-1. It can
• supply all the power you need for a rully expanded Ex

Jt~~=5~~~~efi~;s;e~~1;;~ 1~a~~t~~~aC::r.~~;~~~/~

:
• cabinel(seebelow).
:

Exp Dale - - 

$.a!Qturt"- - - - - - - - - - - 
Print Name _ _ __ _ _ _ _ _ _ __

~::e·\1. ~~u;::su~ru?S~IJ:~.@ 5 amswn deluxe steel

: NEED A TERMINAL? We
• offer you choices: the leasl ex·
• p e nsive one is our Hex
:·Keypad/Display kil lhat dis
• plays lhe information on a
• calculator-type screen. The
•other choice is our ASCII
:

0 VISA 0 MASTERCARD(BankNo. - - - 1
Aul. No.

~i;_Y1~~/nCbemt;;!f~~hr:':1ih:~

L\

.,.......
/
~
"'
'-

.._

• •_,.
-·

A i l d l l 5 S - - - - - - - - -- -- 
C..Y- - - - - - - - - - - - - '

~ -·

-~

Slal~

1

0 2

~E~AS~ ~r8Et ~~~8Lf~k~~~r~~~sr6~~~'.1ip:~~~~: ~,~n:;~ ~~6~d .~ ~ssi~~ m~s:· 1. 1.s.

~v~~dea.~~6~;~;gg ~~~~). ~~:;;:,5~ 1~s ~li~~~

5

0

PIP (EIA RS·170) . . CURSOR MODES: home & clear screen, erase to end of line, erase cursor

S1aner 8'' Oi1lr. s,atcm - lncludei; l.cvcl A. B floppy disk
cunlroller. me CDC fl" disk.drive. lwo-drivr. ca\Jlr.. lv.u
S100 connedors: just add your awn power supplit!S.
cabinets and hardware ... 0 (Re~ . S106..'l.00) SPECIAL
S999.95 plus StJ P&I. • ... 0 32k Starter System. 51045.95
plus 513 P&t• 0 48k Statler Syslem. S1095.95 plull s1:1
Pili\.• 0 &lk Slarler System, 51145.95 plus 513 Pl!.l.
0 Add to any of above Explorer slecl c:abinel. AP-1 five
amp. power supply, Level C with two S!OO conneclor.~.
disk drive cabinet and power supply. lwu sub-D r.onn.?<:·
tors for conneclinR your prinkr t1nd terminal ... (Rl!R.
9

More good news: A.II the components in our terminals are available separately (see
coupon), so you buy only what you need!!!
FASTERM·64 ... DISPLAY FORMAT: 64 or 32 characters/line by 16 lines ... 96 displayable

minal Version) with Monitor Source UslinR (S25 valur.)
AP-1. 5-amp. power supply. Intel 0085 Users Manual .
llleR. S199.95) SPECIAL S169.95 plus S4 P&I. •
0 E11:pcri.menm Pair. (Save S53 40) - You Rel Level A
(Hex Keypad/Display Version) wilh Hex Keypad/
Display, lnlel 606.5 User Manual. Lr.vel A Hex Monitor
Source ListinR. and AP.1,s-amp. power supply ... (Re~.
S279.95) SPECIAL S219.95 plus S6 P&I. •
0 Special Mkn1aoh BASIC Pair. (SaveS10J.00)- You Rr.1
Levels A (Terminal Version). B. 0 (4k RAM). E. uk
Microsoft in ROM. lnlel 8085 User Manual. Level A Moni
lor Soiirce ListinR. and AP·l. 5·amp. power supply
(ReR. S439.70) SPECIAL 5329.95 plus S7 P&I.•
0
1
1

2

Price breakthrough!!! Own the FASTEAM·64, a complete terminal kit, ready to plug in for
just $199.95 or order the SMAATEAM·BO kit for just $299 .95. (both available wired and tested.)
Be on-line with the million·dollar computers and data services today ... we even supply the
necessary subscription forms.

~i~ 6o~~=!;i~~~r~~~f~~~ ti~ tQUi~te~:· RS~3b2~Cdo~aJgs~! 5~U.~~·t ~ggp .~~ ~ ri~ 6~P~~·v

ORDER A SPECIAL-PRICE
EXPLORER/85 PAK-THERE'S
ONE FOR EVERY NEED.

b~:~~if~~:~:! ~~~:fr~';k ~~ ~~~~~~~"!°:Y~t=;l~~

Pi?:i:~:~d~i';;:!iit~rr~fy· fh~~~f~d~~f,,.i"!~~~
~11
and p1ugram lanRuaRes available loday . You_simply

Netronics offers two new terminals. both
feature a full 56 key/128 character lypewriter
style keyboard. baud rates to 19.2 kilobaud, a
rugged steel cabinet and power supply. The
simplest one, FASTEAM-64, is a 16 line by 64 or 32 character per tine unit, with a serial
printer port for making hard copy of all incoming data, and optional provisions for block and
special character graphics. The "smart" version. SMARTERM-80. leatures either 24 line by 80
characters per line or 16 by 40 characters per line, it olfers on·screen editing with pa~e-at -a
lime pr inting, 12,000 pixel graphics, line graphics, absolute cursor addressing, underlining,
0

hours of pr~ramminR time . This soflware incl OOes an
ed1lor pfORram lhal mlersthe programs yuu wrile. makes

code inlo lhe cvmpuler-1?.adahle object code. The edilor/
assembler p~ram is availahlr either in cassene or a
ROM version.
0 Editor/Assembler (Casselle vr.rsion: requires Level
"B'" and 6k (min.) of RAM- we sult(Re-;.t 16k "]AWS" 
see above) ... ~9.9e plus S2 P&I. •
0 Edi1or/Assemb1er (ROM version supplied on an SlOO
card: requires Level Band 4k RAM (mi n \ -we suMesl
either Level Dor 16k "IAWS'") . S99.95 plus S2 P&I.•
8" f'l.OPPV DISK - A remarkahh· ··buildinR block ."
Add our 6"" Ooppy disk when you nP•~I faster operalion.

Netronics announces a state of the art
breakthrough in terminals. Now at prices you
can afford, you can go on-line with dala·bank
and computer phone-line services. It's all
yours; "electronic newspapers," educational
services, Dow -Jones stock reports , games,
recipes. personal computing with any level
language, program exchanges, electronic bul
letin boards ... and more every day!!!

~euvre~~~~~d~Od ;~-~~~ ~~eo'1n~IJ~earnds~~f1~. 'n~~ev·O~rs+~P~~t ~W~ ~~~1~1'g, ~~~~i~~~~~,~~~r

0 Beginner Pair. (S.we S26.00) -

lhe molherboard and expands
lhe SlOO bus to six slots.
0 Level C kit ... $39,95 plus$2
P&I .•
0 Stoo bus connecto rs (five
required) ... S4.8S each.
postpaid.
LEVEL D- When you reach the poinl in JeaminR thal re
quires more memory. we ofkr two choices: either add 4k
of a memory direclly on ~ muthr.rboa1d. or add 16k to
~~~S:~mory by means of a sinRle SlOOc.-ird. our famous

Smart• Fast • Graphics • Matching Modem and $295 Printer

ifelux green-phosphor monitor pictured above. For hard copy just add our matched printer.

Add still mart::

~:~1~~ ~=:i~ t~:~~~i~~

ANNOUNCING TWO
NEW TERMINALS

Zip - - - - - 

~ETRONICS Research&DevelopmentLtd.•

3 1

1

2 . .. DATA BITS PER CHARACTER: 5, 6, 7 or B ... CHARACTER OUTPUT: 5 by 7 dot matr;x
in a 7 by 12 cell ... PAINTER OUTPUT: prints all incoming data ... 1K ON BOARD RAM .
2K ON BOARD ROM .. . CRYSTAL CONTROLLED .. • COMPLETE WITH POWER SUPPLY. ,.
OPTIONAL GRAPHICS MODE: includes 34 Greek & math characters plus 30 special graphics
characters ... ASCII ENCODED KEYBOARD: 56 key/128 characters.
SMARTERM-80 ... DISPLAY FORMAT: 60 characters by 24 lines or 40 characters by 16 lines

~~i~6~~~~'.e~~·11· ~?~~~~~P~~:P~S~3~Ce~rc;os~: ~~,~~;.a1~~~ 1_ '.~· J1~~og.u\2~BT~~~·
pp (EIA RS-170) ... EDITING FEATURES: insert/delete line, lnserl/delete character, for·
ward/back tab ... LINE OR PAGE TRANSMIT ... PAGE PRINT FUNCTION . .. CURSOR POSI·
TIONING : up. down, right, left, plus absolute cursor positioning wilh read back ... VISUAL
ATTRIB.UTES: unde rline, blink, reverse video, hall Intensity, & blank .. _GRAPHICS; 12,000

!~~ ~~si~~t.io~ ~+ict ~JT~:'~~i i':~dh~sa·n· 0~~~~~~~~~::~. TJJf~Jr'J~~ 11 ~~:,~~~~ f~'·
1
50
~~o"tK ~~~~~R .·. P~J~~A~u66~iRoLt~~. 2~'o~E:l:;1;~5 ~!~R~~~SCllBEL~~~~~D
1

KEYBOARD: 56 key/128 characler ... 4K ON BOARD ROM , .. COMPLETE WITH POWER
SUPPLY.
.
TELEPHONE MODEM 103 OIA . .. FULL DUPLEX, FCC APPROVED ... DATA RATE: 300 baud
... INTERFACE: RS232/C and TTY. ,. CONTROLS: talk/data switch (no need to connect and
disconnect phone), originate/answer switch on rear panel ... NO POWER SUPPLY RE
QUIRED .
ASCII KEYBOARD ASCll-3 . . . 56 KEYl128CHARACTERASCll
ENCODED ... UPPER & LCIJ'IER CASE .. . FULLY DEBOUNCED
2 ~EY ROLL.OVER ... POS OR NEG LOGIC WITH Pbs STROBE
REQUIRES +5 & -12V DC (SUPPLIED FROM VIDEO BOARDS)

~~l:~!~T~~~7JL~MN~~~~A~ci:JP~i,~gi)BAU~O" T~~CTOR

iiiill~

FEED-.......
... UPPER/LOWER CASE . .. INDUSTRY STANDARD RIBBONS ...
4 CHARACTER SIZES . 9 BY 7 DOT MATRIX .. Bl-DIRECTIONAL
PRINTING

Continental U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800·243-7428
To Order From Connecticut Or For Tech. Assist. Call (203) 354-9375

NETRONICS R&D LTD.

oept.

333 Lltchfleld Road, New Miiford, CT 06776
Please send the items checked below:

D COMPLETE FASTERM-64 TERMINAL (Includes FASTVID·64 video board
ASCll·3 keyboard, steel cabinet and power supply) ... kit $199.95 plus $3 P&I
... wired & tested $249.95 plus $3 P&I ... graphics option: add $19.95 to
each of above
D COMPLETE SMARTERM-80 TERMINAL (Includes SMARTVID-80 video
board, ASCll·3 keyboard, steel cabinet and power supply) ... kit $299.95 plus
$3 P&I ... wired and tested $369.95 plus $3 P&I
D FASTVID·64 VIDEO BOARD (requires + 5 & ·12V DC) ... kit $99.95 plus $3
P&I ... graphics option add $19.95 .. . wired & tested $129.95 plus $3 P&I ...
graphics option add $19.95
D SMARTVID-80 VIDEO BOARD (require:;; +5 & + /·12V DC) ... kit $199.95
plus $3 P&I ... wired & tested $249.95_p lus $3 P&I
D DELUXE STEEL TERMINAL CABINET ... $19.95 plus $3 P&I
D ASCll·3 KEYBOARD (requires +5 & ·12VDC) ... kit $69.95 plus $3 P&I .. .
wired and tested $89.95 plus $3 P&I
D POWER SUPPLY (powers ASCll -3 keyboard & video boards). . kit only
$19.95 plus $2 P&I
D ZENITH VIDEO MONITOR (high resolution green phosphor) ... wired &
tes\ed $149.95 plus $6 P&I
D TELEPHONE MODEM MODEL 103 0/A ... wired & tested $189.95 plus $3
P&I
D DOT MATRIX PRINTER Comet I ... wired & tested $299.95 plus $10 P&I

B~;T~~~~~~T~~D~i~T~~~iNAtibin~R~~-?~~l~~~~,~~L CONNECTOR

CABLE ... $14.95 ea plus $2 P&I

For Canadian orders, double the postage . Conn. res. add sales tax.

Total Enclosed $ - - - - - - - - - - - -- - - - - - - 
0 Personal Check
D Cashier's Check/Money Order
D VISA
D MasterCard (Bank No. _ _ _ _ _ __,
Acct. No.
Exp. Date - - - - -- 
Signature
Print Name ___________________
Address - - - - - - - -- - - - - - - - - - - 
City
State
Zip

1l\)~~].H!~~!!~!~.~-~~~~-~!~.M!!f.<!~~:.f!.~.?.~ .......:
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Circle 143 on inquiry card.

RELATIVE RECORDS

2

l

BBSIC

a+.:

Delphic Systems has merged
its Z80 BASIC with FairCom's
MICRO Bt- TM to produce
BASIC B +™, the first all pur
pose interpreter featuring a
8 -TREE tne structure im
plemented using NEW com
mands. No more messy CAUs
or difficult assembly language in
terfacing! Instead, use the
following BASIC B + ™ functions
to manage an index without ever
reorganizing the file:
BOPEN

BCLOSE

NEWB

KILLB

FINDB

GETS

NEXB

PREVB

STATS

Jn addition, BASIC B + ™ was
written using Z.80 code ln ordeF
to minimize size and enhance
speed performance.
Features & Requirements
•

Search a 10,000 entry index In
one second
• No Index reorganization needed
code
• Uses fast and compact
• CP/ M ~ Versions 1 .4 or 2.2
• 12 Digit preclsion
• Program Chaining
• Read only file protection
• Sequential and random ITies

zao

!\--
BASIC B+™
with documentation

$325.00
Delphic Systems
2260 Compton Avenue
St. Louis, MO 63104
314 / 773-6753
Coming Next
INVENTORY B+ TM
VISA
Mas1erCard
MICRO B +TM is a Trademark of FairCom

~~~~:OE~~MBERS

6

68

84

a • • •

1121

TO BE ACCESSED:

Wbat's
Better
Tflan
Be1sic?

5

134

45

ini

67

85

87 •

•

•I

Figure 7: Interchangeable random/sequential accessing. To change from a sequential
to a random-access read, FORTHDOS would save the value of the current record
number being read (84) in the variables TMP and NBLK. FORTH DOS would then call
RREAD to read relative record 3 and change the value of NBLK to 72. Then NBLK
would be restored to the value of TMP (84), and the sequential read would continue.

SYSTEM RAM GETS
SWAPPED AS DIFFER
ENT DRIVES ARE USED.

------ RAM -----

DOS BIT MAP MAY BE
REPEATED ON EACH DRIVE
OR RESIDE ON ONLY THE
SYSTEM DRIVE.

DOS BIT MAP (221
NAM El

FILEl

BIT MAP (Ill

/. :': '~·: ,~·:.,., \

NAME2

FILE2

- - ----DRIVE I _.;......._ __
DOS
NAME3
NAME4

~

BIT MAP !11 l

~---'---- DRIVE

FILE3
FILE4

BIT MAP (Ill
BIT MAP (Ill

2 ------.

DOS BIT MAP (221

BIT MAP (221
NAME6
NAME 7

FILE6
FILE7

BIT MAP(JJ)
BIT MAP(!!)

Figure 8: Swapping disk directories. As each disk is accessed, the disk directory is read
from the disk and placed into RAM.

scheme works quite well and even has
a side benefit that adds extra versatili
ty to the DOS; a given file can be se
quentially or randomly accessed at
any time!
To further clarify this scheme, sup
pose you are accessing the file PEAR
through the FORTHDOS primitives
DNXT and READ (sequential read) at
record 84. As figure 7 shows, no in
dicators are present in PEAR bit map
to tell us that the file is sequential; on
ly the variable NBLK is associated
with current file activity. This
variable stores the current record
number being accessed from the cur
rent file. In figure 7, NBLK contains
an 84 (i.e., record 84 is being ac
cessed). If the file is accessed again
(refer to figure 7) but this time by the
DOS primitive RREAD to access
record 72, the DOS will set NBLK to
72 and retrieve that record. Also, if
the value of NBLK (72) had been
saved prior to invoking RREAD ,
you can restore this value at any time
and continue with sequential access
by using the sequential READ again.
As you can see, any FORTHDOS
file may alternate between sequential
and random-access read without
destroying the integrity of the bit

map! This may also be done with
write access, but more variables are
involved. Consult listing 1 for the .
names of these variables .

FORTHDOS
Having discussed the basics of the
DOS structure, we can now look at
the actual implementation in more
detail. Table 2 (on page 348) gives an
abbreviated listing of the table 1 com
mands. All are available in FORTH
DOS, with special provisions in the
DOS for bypassing terminal interac
tion when you wish to issue the com
mands under program control. Some
of the functions of the commands
change and require parameter passing
when accessed through a user's pro
gram. Let's briefly step through a few
of these commands.

Loading a Directory
Enter the MOUNT command
whenever a new disk is inserted into a
drive, and enter REMOVE when the
disk is taken out. The former reads
the file names and bit maps into the
DOS memory (1024 bytes, as men
tioned earlier). The latter writes this
FORTHDOS RAM area back to disk.
Figure 4 gives a simplified version of
Text continued on page 348
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Listing 1: Disk operating system for FORTH. This DOS is written in the MMSFORTH
(version 1.8) dialect of the FORTH language for use on the TRS-80 Model I computer
running Level II BASIC. The listing is in two parts, a core package that resides in memory
and a utilities package that resides on disk for use as needed. Set DIRBLK and AUXBLK

to match your system before LOADing words from { :DOS } to { :BCOPY } inclusive.
Also, in this listing the left bracket in the MMSFORTH word 2( (the sixth colon definition
in this listing) should actually be an up-arrow symbol.

@

"'~
m

"ti

c

!!:

g·

~-

~

(" FORTHDOS - a disk operating system
: DOS ;
: CARRAY 0 CCONSTANT H +!
#TRACKS 256 * 1(>(> I 3 - #DV ;;) *
(
CCONSTANT DSKSZ
(
15360 CONSTANT VIDEO
(
86 VARIABLE DIRBLK
<
34 VARIABLE AUXBLK
(
DSKSZ 8 I 1+ CCONSTANT MAPSZ
(
MAPSZ CARRAY BITMAP
(
MAPSZ CARRAY QMAP
<
1024 CARRAY DBUFF
(
64 CARRAY FNAME
5 CARRAY ONAME
(
0 DBUFF VARIABLE DADRS
(
0 VARIABLE NBLK
c
0 CVARIABLE BMl
0 CVARIABLE BM2
0
0 VARIABLE N
0 VARIABLE NI
5

Tl! (# II #S # ) TYPE ;
Type a number)
Add tos to cvar)
C+! DUP C@ ROT + SWAP C!
C- ! DUP C@ ROT - SWAP C!
Subtract from cvar)
2[ DUP O= IF DROP 1
Raise 2 to tos power
ELSE 1 SWAP 0 DO 2* LOOP
Used to determine a
record~s bit number>
THEN ;
DZONK 0 0 BITMAP MAPSZ FILL ;
Clear the bitmap)
DGT DUP 8 I DUP ROT ROT 8*
Translate the block#
- SWAP DUP ROT 2[
in tos to bitpostion
DON DGT SWAP BITMAP C@
Set a block to 'on')
OR SWAP BITMAP C!
Set a block ,. off ' )
DOFF DGT BM2 C' BITMAP C@
255 BM2 C:v - AND SWAP BITMAP C!:

DON? 0 BM2 C' DUP DGT SWAP BITMAP C@
AND SWAP DROP O=
IF DROP ELSE BM2 C' THEN

IF

-·1

BM2 C !

Loo~~up

fname:

e x it tos

& bml=position in

directory~

or -1)

LOOKUP -1 BMl C' DADRS @ 128 + N '
( 1st 4 letters only)
13 0 DO
( are valid in fname)
N'ilCilO< >
IF N @ C@ 0 FNAME C@ =
IF N @ 1+ C@ 1 FNAME C@ =
IF N @ 2+ C@ 2 FNAME C@ =
IF N ;;) 3 + Cil 3 FNAME C:il
IF I BMl C! LEAVE
THEN
THEN
THEN
THEN
THEN 64 N +!
LOOP BMl C:il ;
* Add a new filename to the directory)
DPUTNM LOOKUP 255 <>
IF '' * FILE ALREADY EXISTS" ENTER
ELSE DADRS @ 128 + N !
13 0 DO N @ C@ 0 =
IF 0 FNAME N @ 15 MOVE LEAVE 0 N !
ELSE 6 4 N +!
THEN
LOOP N ;;) 0 ( >
IF " * FILE NAME SPACE IS FULL" ENTER
THEN
THEN

I

t

*Prompt for and input a filename)
NAME O 0 FNAME 15 FILL SPACE " FILENAME:" SPACE
0 FNAME 15 EXPECT ;

( If block# in tos isl
L1sed~

bm2=block#)
else bm2=0)

1st block in a thread)
Find next free>
Chk thr-ead inteqrity>

0 CVARIABLE lSB
DNXT 0 BMl C' DSKSZ
DO I DON?
BM 2 c ;;i O= I 1.!3B c;;i >'= AND
Ir-' I BM 1 i:: ' LEAVE THEN L.OOF·
BM2 C;;) 0 ·•· '·· BMl. CJ/ O•= DR

*

- by Peter Reece Cc) 1981
;CODE HL POP DE DAD PSH
Use II of disk tracks ~d
II of drives to get size)
Start adrs of video ram)
Adrs of directory block)
Adrs of utility progsl
Size of bitmap)
Create system bitmap tabl
Create file bitmap table)
Directory holding buffer)
File name buffers)
Start of directory buffer
Currently accessed block#
CVARIABLE BM3 ( Temporary
CARRAY TMP
( storage)

Get

blo c t ~

*Obtain the filemap for the file named in 'fname')
DGTMAP LOOKUP 255
IF DADRS ;;i 128 + BMl c ;;i 64* + 20 +
DUP N ! 0 QMAP MAPSZ MOVE
THEN ;

ir1to br112)

1Jr issLJe a - 1 f:lag>
c i

!;~;ue

e r-r· rn~ ·

msiq)

" *** Thread Full ***" ENT ER
THEN ;
* Access the directory through a virtua l buffer)
DREAD DADRS @ DIRBLK @ RBLK ;
< Read directory)
DWRITE DADRS @ DIRBLK @ WBLK ;
( Write directory)
DRD DADRS @ 0 BITMAP MAPSZ MOVE
( Read the bitmap)
DWR 0 BITMAP DADRS @ MAPSZ MOVE
Save the bitmap)
MOUNT DZONK DREAD DRD
Mount diskette)
DSAVE DWR DWRITE ;
Save directory)
REMOVE DSAVE FLUSH CR " REMOVE DISl<ETTE"
Remove diskette)
DINIT MOUNT 0 DADRS @ 1024 FILL DZONK
Initialize dir)

* Add a block to thread for "fname' & leave # on tos. or 0)
DADD
DGTMAP DNXT BM2 C@ -1 <>
find bitmap for>
IF BM! C@ DUP DON DGT SWAP
this file, get )
QMAP C@ OR SWAP QMAP C'
ne>{t in chain
0 QMAP N @ MAPSZ MOVE BM! C@
put it on tos
ELSE 0
THEN

Listing 1 continued on· page 336

Ad#
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APPLE® SUPPLY CENTER
HARDWARE ~~pie

SOFTWARE

11111·

Direct Substitute for Apple Drives
Micro-Sci A2 is a direct substitute Jar Apple II
drives , Save $300 on a dual disk system.
Micro-Sci 5" Drives Jar Apple II
SAVE
A2 , 143K , 5" Drive
$395
18%
A2 Controller and DOS
$ 95
15%
A70 , 286K , 5" Drive
$ 489
20%
A40 , 160K, 5" Drive
$ 369 18%
Controller Card for A70 and A40
$ 79
21 %
320K RAM substitute far Disk System
AXLON,
RAM DISK 320K Memory System $ 1145 20%
Sorrento Valley
8" Disk Drive Controller

$ 199

60%

$ 359
$ 169
$ 149
$ 159
$ 219
$ 229
$ 399
$ 899
$119

24%
22%
31%

MONITORS:
NEC
SANYO :

ZENITH

12" Color
12" Green
9" B&W
9" Green
12" B&W
12" Green
13" Color
NEW 13" RGB Color
12" Green

DISKETTES,

Apple Software:
f:J<i;,.
Apple Fortranc\..O ~
Apple Pilot
QU
Apple Plot
Dow Jones News & Quotes
Dow Jones Portfolio EvaL
Microcourier
Many others
Artsci Magic W i ndow
*Ashton-Tate
dBase II for Apple II
Aurora Systems
Executive Secretary-WP
Braderbund Software
Payroll
General Ledger
Appl~ Panic
Arcade Machine
Red A lert

Space Warrior

31%
30%
30%

28%
25%

Many Others In Stock
Budgeca, Raster Blaster
Calf. Pacific, Ultima

39
25
$ 249
$ 295
$ 269

20%
33%

*

*

**
*

$ 650
$ 139
$ 99
CALL
$ 289
$ 229
$ 45
$ 25
$ 119
$ 25
$ 39
$ 279
$ 159

18%
22%
30%

$ 209
$ 239
$ 329
$ 129
$ 34
$149
$159
$ 269
$ 209
$ 119
$ 549
$ 39

20%
22%
20%
CALL
25%

20%
10%
17%

21%
27%

25%
33%

20%
13%
15%

16%
21%
33%
36%
20%
30%

22%
20%
27%
35%

LETTER QUALITY PRINTERS:
Oume

Sprint 9 45RO
Sprint 5 '45RO

$ 2195 23%
$ 2395 20%

Olympia (Typewriter/ Printer)
ES-100, 1BCPS
wllull interlace to Apple II

$ 1695

22%

Epson, See special Epson section at right
lntergral Data
445 Tiger w I Graphics & 2K
$ 695
460 Tiger w I Graphics
$ 895
560 Tiger w/Graphics
$1095
Prism color printer w/Graphics $1695
Oki data M icrolin 82A
$ 495

23%
20%
22%
16%
25%

PRINTERS:

ORDERING INFORMATION:
Minimum order $100. Money Orders, Cashier Checks
welcomed. Visa and MC orders add 3% . Personal or
company checks accepted (allow 20 days to clear) , Add
3% for shipping, handling and insurance; UPS ground Is
standard. 6% total for UPS Blue or 10% total for APO
or US Parcel Post Include your telephone number, No
COD 's. Prices are subject to change without notice. Call to
verify prices; ad errors do occur. Order desk hours are
B to 6 PDT, 10 to 3 Saturdays.

REFERENCES :
We have been a computer dealer since 1978. Our bank
reference is F irst Interstate Bank (503) 776-5620, We
belong to the Chamber of Commerce, (503) 772 -6293,

Circle 103 on inquiry card.

$ 495

30%

$ 189

25%

$ 269
$ 349
$ 21
$ 32
$ 21
$ 18
CALL
$ 22
$ 30

30%
30%
30%
30%
30%
30%
CALL
27%
25%

*

$ 56
Home Accountant
Home Money Minder
$ 26
Data Mast
Snack Attack
$ 22
Thief
$ 22
Denver Software
Financial Partner
$185
Epson, MX BO Graphics Dump$ 9
Hayden, Sargon II (chess)
$ 29
High Technology
$ 1B9
Store Manager
Job Control System
$ 469
Howard Software
Tax Preparer 1982 ver.
$115
Real Estate Analyzer
$ 115
Creative Financing
$ 115
Info Unlimited,
Easywriter (PRO)
$ 189
Innovative
Apple Spellguard
$ 219
lnsafl:
Electric Duet NEW
$ 25
ALO System II or Ill
$110
TransFORTH II or Ill
$110
$ 355
Ins oft Accountant

VIC 20 Home Computer $ 249
CBM
CBM
CBM
CMB

Computer
Computer
Disk Drives (2) 343K
Disk Drives (2) 1 Meg

9]

rr?=rclNTHTEC

~l!l=~J~MS "'

Superbrain 64K OD

25%
30%
22%

EPSON

25%
25%
25%
25%

36%
36%
36%
36%
36%
36%
10%
25%
25%
25%
24%
22%
30%
25%
25%
25%
25%
27%
26%
25%
25%
25%
25%
25%

20%
22%
21%
28%

SUPE~BAAIN ,

$ 2895

28%

PRINTERS
20%
31%
25%
27%
15%
22%
20%
22%
22%

*1..f£r
Microcomputer
'9if 32K Comput er PC8001

26 °1.

L, .

20%
10%
10%
66%

20%
35%
38%

16%

20%
25%
25%
CALL

MX 70 wfGraftrax
$359
$ 449
MXBO
MXBO F/T
$555
MX100 FIT wfgraphics
$ 729
70/B0/100 Apple Interlace and Cable $ 95
$ 59
MXBOFriction feed adapter
MXBO Graftrax
$ 79
MXB0/100 Atari Cable
$ 29
MXB0f100 TRS BO Cable
$ 29

25%
40%

$ 249
$129
$ 95

$3995
$6495
$2795
CALL

While
They Last

25%
25%

25%

$1059
$ 959
$1019
$1295

COMPUTER SYSTEMS

25%
25%

$ 219

*Micro Pro
$ 189
Cale Star
$ 239
Word Star
$129
Super Sort
$ 79
Mail Merger
$ 189
Data Star
$159
Spell Star
Microsoft
ALD,S ,
$ 110
BASIC Compiler
J; 299
$ 559
Cobol BO
$149
Fortran 80
Olympic Decathlon
$ 24
$ 159
T ASC Compiler
$ 19
Typing Tutor 11
Muse
$ 113
Super Text II
$ 23
Castle Wallenstein
$ 29
Robot War
On·Line
Expediter II
$ 75
Superscribe 11
$ 95
Lisa 2,5
$ 59
Pegasus 11
$ 22
Threshold
$ 30
Cranston Manor
$ 26
M ission Astroid
$ 15
M ystery House
$ 19
*Osborne (Disk and Book)
Some Common Basic Programs,
75 Business, Statistics and Math
programs for the Apple
S 49
Peachtree Software
Magic Wand
$ 250
GI, AR , AP, PR or Inv
$189

B032
4032
4040
B050

B000-15 20BK, 4 User, 2 Disks
8000-10 20BK, 4 User , 10 Meg
MTV-1 HD Mag Tape Backup
Other s in stock

A f ull pr ofessional Quali ty integrated GL, AI R,
A I P. Pa yro ll package. Hotl i ne suppor t available.
Send for f r ee sample printouts . Requires ZBO
and 16K RAM card.

Spellguard
ISA
Micro Lab
Data Factory, ver. 5 .0
Invoice Factory
Tax Manager

'

( : commodore

Continental Software

45%

MISCELLANEOUS:
Apple:
Graphics Tablet (CLOSE OUT)
CCS: Serial Interface 7710A
Parallel Interface 7720A
Other CCS Cards In Stock,
Hayes: Micromodem 11
Smart modem
Keyboard Campany:
Joystick 11
Game Paddle
Numeric Keypad
M&R: RF Modulator
SUP R. Fl\N
Microsoft: ZBO Softcard
16L RAM Card
Mountain:
CPS Multifunction Card
ClockfCalendar
Novation Applecat Modem
Orange Micro
Grappler
Dan Paymar LCA (NEW)
Saturn System 32K RAM Board
SSM AIO Serialf Para, Interface
ALS: Smarterm BO Col Card
Z-Card (Z-BOJ
Addram 16K Card
Synergizer Package
NEC
16K Expansion Chips for Apple II

25%
27%
30%
28%
20%
24%
CALL
25%

H/P85A $1 995

SAVE
HP-BSA Microcomputer with built -in
printer and monitor
$ 1 ,995 27%
HP·125 New! Microcomputer
64K CPU/Terminal/Keyboard/Monitor $ 3095 18%
HP-87 New!
CALL CALL
HP-41CV New! 2,2K Memory Calculator
$ 245 25%
HP-41C Calculator
$ 1B5 26%
$ 25 25%
Memory module for HP41C
Call for other HP equipment, software and accessories!

Copy II Plus ver. 4
$ 35
10%
Will copy most copy protected software
for your backup in 45 seconds ! NEW

80 COLUMN VIDEO CARDS:
Videx Videoterm
M&R Sup R Term
ALS: Smarterm

$149
$ 119
$ 49
$ 69
$ 40
$189
CALL
$ 75

*

'IJ0W
HEWLETT
~G9 PACKARD

*Central Point Software:

5" , box of 10:

Maxell
Memorex

on disk for
Apple 11/IJ+

Corvus

$ 750 25%
286K Total Oual Drive PC8031 $ 750 25%
32K addon and 1/0 Unit PC8012 $ 495 24%
NE C PC Software
CALL CALL

5 Meg Hard Disk
10 Meg Hard Disk
20 Meg Hard Disk
Omni·Net, Constellation,
Mirror. In Stock

$ 2995
$ 4345
$5245

21%
20%
20%

CALL

CALL

XEROX.. 820 System II

Complete system includes monitor,
keyboard, CPU and two disk drives
With 5 1/ 4 inch dual drives
With 8 inchdualdrives
Personal Software/VisiCor p
VisiCalc 3,3
VisiDex
VisiFile
Desktop Plan 11
VisiPiot
Desktop Plan 111
VisiSchedule
Visilrend and VisiP iot
VisiTerm
Zork

$ 189
$ 189
$ 189
$1B9
$159
$ 209
~ 239
$ 239
$ 79
$ 33

Saftech lnt'I
Stock file
$ 250
$ 423
Stockseller
Software Publishing:
$ 69
PFS II or Ill
$ 69
Report II or 111
$ 219
Sorcim Supercalc
Stoneware,
DB Master (neW vers ion) $179
Sub Logic
Flight Simulator$ 28

SAVE
$ 2495
18%
$ 3095 ' 19%

25%
25%
25%
25%
20%
30%
20%
20%
20%
20%
60%
30%
26%
26%
25%
22%
20%

NO SALES TAX

Ad#

•9308

Vls.4

Oregon Order Desk (503) 772·3803
50%
37%
3B%

· Apple is a registered trademark of Apple Computer, Inc ,

TOLL FREE
NATIONAL ORDER DESK

(800)547-1289

~
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Listing 1 continued:

* Make

a new file & allocate directory space for it)

2'

....

~

@

"'
~

~
"':;::

~

~

: PROT?
I * Returns 1 if the file is protected, 0 therewise
LOOKUP 255 <> IF RENM N @ 63 + C@ 170 = IF 1 ELSE 0 THEN THEN

lSTBK DGTMAP 85 0 DD I FON?
I sat lab)
BM2 C@ DUP DUP 0 <> IF lSB C! LEAVE ELSE DROP THEN LOOP
MAKE 0 lSR C! NAME DPUTNM lSTBK ; I Create/open a file)

*Write buffer
WRITE
Nl ! PRDT? O=
IF DADD DUP
IF Nl @
ELSE
THEN
THEN

* See if the file in fmap is using the block# in tos)
FON?
DUP DGT SWAP QMAP C@
AND SWAP DROP O=
IF DROP 0 BM2 C '
ELSE BM2 C!
THEN

* Kill the file named in fname)
f<ILL
NAME LDm::up 255 <>
IF DGTMAP DSKSZ 0
DD I FON? BM2 C:;) 0 <>
I F BM2 C;) DOFF
THEN
LOOP RENM 0 N @ 64 FILL
THEN ;

* Print the #of blocks used by the file in fname)
FSIZE
DGTMAP BMl C@ -1 <>
IF 0 BMl C! DSKSZ 0
DO I FON? BM2 C@ 0 >
IF 1 BMl C+!
THEN
LOOP
BMl C:j) SPACE T# SPACE " Blocks"
THEN

don't write if rec)
is protected
)

0 >
SWAP WBLK
DROP

* Random access
RFIND
DUP N ! BMl C!
DO I FON?
IF 1

* Routine to caluculate adress of a file from DOS RAM>
RENM DADRS :j) 128 + BMl C:j) 64* + N '

* Read the next block in 'fname' into the buffer at tos)
READ Nl ! DGTMAP BMl C:j) -1 <>
IF
BEGIN NBLK @ DSKSZ
IF 0 NBLK
THEN
1 NBLK +' NBLK @ FON? BM2 C@ 0 <>
IF Nl @ BM2 C@ RBLK 1
ELSE 0
THEN
END
THEN

on tos to the file 'fname')

of relative block# on tos to buffer at tos2)
Nl ! DSKSZ 0
BM2 C@ 0 >
BMl C-! BMl C@ 0
IF I N ' LEAVE
THEN

> NOT

I
I

loop to find l
relative rec#)

THEN
LOOP

* Random read block# at tos to buff at tos2, exit=l if okay)
RREAD RFIND BMl C@ 0 >
IF 0
ELSE Nl @ N @ RBLK
THEN ;

1

' Random write block# at tos to buff at tos2, exit=l if okay)
* Note that user may only write to a block already allocated)
RWRITE RFIND BMl C@ 0 >
IF 0
ELSE N @ PROT?
IF DROP 0
ELSE N ! Nl @ N @ WBLK 1
THEN
THEN

* These words alter the write protect status of a file>
PROTECT
NAME LOOKUP 255 <>
IF RENM 170 N @ 63 + C!
THEN
UNPROTECT
NAME LOOKUP 255 <>
iF RENM 0 N @ 63 + C!
THEN

Listing 1 continued on page 338
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THE FORTH SOURCE™
Specializing in the FORTH Language
FORTH MANUALS, GUIDES, & DOCUMENTS

PRICE

0 "Starting FORTH" by Brodie. Prentice Hall. Best
user's manual available. (soft cover)

$16.00

0 "Starting FORTH" (hard cover)
0 "Systems Gulde to fig-FORTH" by Ting. Excellent
guide to inner mechanisms.

0 "Using FORTH" by FORTH, Inc. Guide to concepts
0 "A FORTH Primer" by Stevens. In-depth self·study
manual

20.00
25.00
25.00
25.00

0 "Caltech FORTH Manual" by Ewing. Overview and
Structure.

12.00

0 "Threaded Interpretive Languages" by Loeliger. Byte
Books. FORTH adapted for Z80

20.00

0 "Invitation to FORTH" by Katzan. Petrocelli Books.
Limited Introduction.

20.00

0 "PDP-11 FORTH User's Guide" by James.
0 "AIM FORTH User's Manual" by Rockwell ·

20.00

International

0 "APPLE FORTH-79 User' s Manual" by MicroMotion
0 "TRS-80 MMSFORTH User's Manual" by Miller
Microcomputer Services.

12.00
20.00
18.50

0 "FORTH-79". Latest FORTH Standard.
0 "FORTH-79 Standard Conversion" by Smith.

15.00
10.00

Implementation aids.

0 "METAFORTH" by Cassady. Cross compiler with
30.00
10.00

8080 code.

0 "Tiny PASCAL in fig .FORTH" by Zimmer.
Proceedings of Technical Conferences
0 "1980 FORML" (FORTH Modification Laboratory)
0 "1981 FORML" Two Volume Set
D \/olume I, Language Structure
0 Volume II, Systems and Applicat ions.
0 " 1981 Rochester University"

25.00
40.00
25.00
25.00
25.00

FORTH HARDWARE

0 AIM65 Microcomp by Rockwell . 4K RAM, FORTH IC's
and manuals (plus $20.00 handling and shipping)

INSTALLATION DOCUMENTS
0 Installation Manual for fig.FORTH, contains FORTH
model, glossery, memory map, and instructions
Source Listings of fig-FORTH, for specific CPU 's and
computers . The above installation manual is required
for implementation. Each

0 1802

0 8080
0 PACE

0 6502
0 6800
0 8086/88 0 9900
0 6809
0 NOVA

$530.00

$15.00
15.00

0 AlphaMicro
0 APPLE II ®
0 PDP-11/LSl/11

Cross Compilers by Nautilus (NS), Talbot
Microsystems (TM), Laboratory Microsystems (LM)
and Inner Access (IA).
Allows extending, modifying and compiling for speed
and memory savings, can also produce ROMable
code.

FORTH DISKS WITH DOCUMENTATION
fig·FORTH Model and Source Listing, with printed
Installation Manual and Source Listing .
0 APPLE II ® 5'/,
0 8080/Z80® 8
0 8086/8088 8
0 H89/Z89 5'/,
0 APPLE 11111 + ® by MicroMotion. Version 2.
FORTH-79 Standard, editor, assembler, 200 pg
manual, 5Y,
0 Option 1 - floating point and HiRes Turtle
Graphics
0 Option 2 - DBMS, DOS/FORTH, modem utilities
0 Combo Package - All of the above

PRICE

$65.00

$100.00
50.00
50.00
$180.00

0 APPLE II by Kuntze. fig-FORTH editor, assembler,
source listing and screens, 5'/,
$90.00
0 ATARI® by Pink"Noise Studio. flg·FORTH, editor,
assembler, missile graphics, sound and handle
drivers, 5%
$90.00
0 CROMEMCO® by Inner Access fig-FORTH editor,
assembler, 5Y, or 8
$100.00
0 PET® by FSS. flg·FORJH editor and assembler, 5'!.
$90.00
$150.00
0 PET® with floating point, strings, disk 1/0
0 TRS-8011® by Nautilus Systems. fig-FORTH, editor
and assembler, 5'/,
$90.00
0 TRS-80/I or Ill by Miller Microcomputer Services.
MMSFORTH, FORTH-79 subset, editor, assembler,
dbl-precision, arrays, utilities & applications. 210 pg.
$130.00
manual, 51/,
0 HP-85 by Lange. fig-FORTH, editor and assembler, 5Y, $90.00
0 H89/Z89 by Haydon. flg ·FORTH, CP/M® source,
editor,assembler, & tutorial on disk, 5'/.
$175.00
0 CP/M ® , Z80 by MicroMotion. Version 2.x, FORTH-79
Standard, editor, assembler, 200 pg manual 5'/,
$100.00
0 Enhancement Package - floating point, DBMS &
modem utilities.
$70.00
$150.00
O Combo Package - all of the above
0 6800 by Talbot Microsystems. fig-FORTH, editor,
$100.00
assembler, disk 1/0, FLEX® 5% or 8
0 6809 by Talbot Microsystems. fig-FORTH , editor,
$100.00
assembler, disk 1/0, FLEX ® 5Y, or 8
0 6809 Enhanced 2nd screen editor,
macroassembler,tutorial, tools and utilities, FLEX $250.00
0 Z80® by Laboratory Microsystems. Editor and
$50.00
assembler, CP/M, 8
$150.00
0 Z80 with floating point
$150.00
0 Z80 with AMD 9511 support
O Z80 by Inner Access. Editor, assembler and manual,
$100.00
CP/M, 8
0 8080 by Inner Access . Editor, assembler, and manual,
CP/M, 8
$100.00
0 8086/88 by Laboratory Microsystems. Editor,
$100.00
assembler, CP/M-86® , 8
0 8086/88 with floating point, CP/M- 86
$200.00
$200.00
0 8086/88 with AMD 9511 support CP/M-86

0 CP/M (NS) $200
0 H89/Z89 (NS) $200

0 TRS80/I (NS) $200
0 Northstar (NS) $200
0 8086 (LM) $300

0 6809 (TM) $250
OCP/M (IA) $450

D Cromemco (IA) $450

o Z80 (LM) $200

DEALER & AUTHOR INQUIRIES INVITED

ORDERS ONLY (415) 961-4103

Ordering Information: Check, Money Order (payable to MOUNTAIN VIEW PRESS), VISA or MasterCard accepted. No COD's or unpaid PO's.
California residents add 6'12% sales tax. Shipping costs in US included in price. Foreign orders, pay in US funds on US bank, include tor handling
and shipping by Air : $5.00 fo r each item under $25.00, $10.00 for each item between $25.00 and $99.00 and $20.00 for each item over $100.00.
Minimum order $ $10.00. All prices and products subject to change or withdrawal without notice. Single system and/or single user license
agreement required on some products.

MOUNTAIN VIEW PRESS, INC.
PO BOX 4656

MOUNTAIN VIEW, CA 94040

(415) 961-4103

-------------------------------------------------------------------------------------------------·
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* Prints the number of free blocks on the current disk)
FREE 0 BMl C! DSKSZ 0
DO I DON? BM2 Cv 0 >
IF 1 BMl C+!
THEN
LOOP
CR DSk:Sz BMl C:il - T# SF'ACE " Free disk blocks"
SPACE " out of" SPACE DSl<SZ T# CR

PSHOW 6 GAUX
BCOPY 7 GAUX

* Loads

* Lockout any blocks the user wishes to be write protected)
*LOCK
BEGIN
" Block# to be locked out <--1 if nonel:"
#IN DUP -1 =
IF DROP 1
ELSE DON 0
THEN CR
END

-

cam~iles

-

a given filename for execution)

RUN NAME LOOKUP 255 <> IF CR DSKSZ 0 DO I FON?
BM2 C@ 0 () IF I LOAD THEN LOOP THEN CR ;

*List the file named in 'fname'I
SHOW NAME LOOKUP 255 <> IF FSIZE BMl C@ DUP O= IF DROP ELSE
0 DO VIDEO READ LOOP THEN THEN ;

*LOCK FORGET *LOCK
* List the file names from the directory)
FILES DADRS :j) 128 + Nl ! CLS 0 23 PTC " Disk Directory"
1 23 PTC 14 0 DO 131 ECHO LOOP CR CR DADRS @ 64 + 64 TYPE
0 BM3 C! CR 13 0 DO Nl @ C@ 0 <> IF Nl @ 0 FNAME 15 MOVE
PROT? 1 = IF " *" ELSE SPACE THEN 0 FNAME 10 TYPE
FSIZE BM3 C@ O= IF 1 BM3 C! 220 ECHO ELSE 0 BM3 C! CR THEN
THEN 64 Nl +' LOOP CR 'S PAD - T# SPACE " Free bytes of"
SPACE " memory" FREE " ( * - write protected f i 1 e I " CR ;

* Set

up a new directory via prompts to the user)

*SETDIR CLS 0 23 PTC " NEW DIRECTORY" CR CR
" Build a new directory (~, destroy all files)" Y/N NOT
IF DINIT CR " Write protect below block#"
SPACE #IN 0
DO I DON
LOOP
CR LOCK 0 0 FNAME 64 FILL
DI RBU< :il DON DWR DA DRS :il 64 + N !
11

*From here on utilities only are listed.
the utilities talce

space.

Note that

so they are not core resident

uniess the user calls th~m in.
This is done by typing
in the name of the utility or command desired.
FORTHDOS
then loads the utility from the system area of the
appropriate disk, executes the utility, erases the utility
from core when done, and returns control to the user.
Note that ,assign,~ ,time,. and ,timeset, are not inc:luded

in this listing since their function is peculiar to my
computer system.

There are,

however.

some utilities listed

which are not given in the text.
You may easily add y~ur own utilities or programs to
FORTHDOS by following the scheme used to call utilities.

0

~

I \)

al
al

0

:::>
:::>

.0

c:

~
0
I»

!3

l

*Add any utilities you wish to FORTHDOS startinq here.I
GAUX AUXDOS @ + LOAD ;
( This word loads the utility
LOCK 0 GAUX ;
SETDIR 1 GAUX
RENAME 2 GAUX
COPYALL 3 GAUX
FCOF'Y 4 GAUX ;
BLOO::S-? 5 GAUX

Diskette description:

'

1

0 FNAME 64 EXPECT
0 FNAME N @ 64 MOVE 0 0 FNAME 64 FILL
DSAVE
THEN CR ;
*SETDIR FORGET *SETDIR

* Give

an old file a new name via the console of a program)
*RENAME SPACE BMl C@ -2 ()
IF " OLD" NAME LOOKUP -1 =
IF SPACE " * NOT FOUND" ENTER
ELSE RENM SPACE " NEW"
NAME 0 FNAME N @ 15 MOVE CR
THEN
ELSE LOOKUP 255 <>
IF @ 0 FNAME SWAP 15 MOVE
THEN
THEN
*RENAME FORGET *RENAME

*Copy tos blocks of the file in
*COPYALL 0 DO

oname

to 'fname')

Listing 1 continued on page 340
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Listing 1 continued:

?

2'

0 FNAME 0 TMP 5 MOVE
0 ONAME 0 FNAME 5 MOVE
VIDEO READ
0 TMP 0 FNAME 5 MOVE
VIDEO WRITE

....

~

@

"'~

LOOP
CLS 0 ONAME 5 TYPE
SPACE " copied to" SPACE
0 FNAME 5 TYPE CR

f.
~·

~

0 VARIABLE PG 0 VARIABLE START VARIABLE KNT 64 CARRAY TITLE
GET# CR " Lines/page" #IN PAGESZ ! CR BL 0 TITLE 64 FILL
" Spacing" #IN SPC ! CR " Starting Page #" #IN PG ! CR
" Title:" SPACE 0 TITLE 63 EXPECT CR ;
HEAD r.:NT :i> 0= IF " Page" PG ? SPACE
30 ECHO 0 TITLE 64 TYPE 29 ECHO CR CR 1 PG+! THEN
KNTDD SPC :i) 1 DO 1 l<NT + ! CR LOOP ;
GO CLS PCRT 0 l<NT ' HEAD BEGIN START@ FON? BM2 C@ 0 ()
IF 16 0 DD I BM2 C:i> LINE DROP 64 TYPE 1,::NTDD l<NT :i) PAGESZ :i) >=
IF CR CR CR 7 ECHO KEY DROF' 0 h:NT ! HEAD THEN LOOP
THEN 1 START +! START @ DSKSZ > IF 1 ELSE 0 THEN END ;
IPSHOW NAME LOOKUP 255 () IF GO CRT CRT CR " Finished"
15 ECHO 176 CURSOR ' THEN CR ; IPSHOW FORGET PIT

*COPYALL FORGET ICOPYALL

*

Copy one file to another)
*FCOF'Y SF'ACE " Copy from" NAME LOOKUF' -1
IF " .* NO SUCH FILE" ENTER
ELSE FSI ZE BMl c:i> Nl '
0 FNAME 0 ONAME 5 MOVE SPACE " To" NAME
SPACE LOOKUP 255 =
IF CR " INew File)" DPUTNM Nl @ COPYALL
ELSE CR " !Copy over old file)" Y/N NOT
IF Nl :i) COF'YALL
THEN
THEN
THEN ;
IFCDPY FORGET IFCDPY

* Print

the blocks used by a given file name)

IBLOCKS?

NAME LOOKUP 255 <>
IF CR" Blocks in use:" SPACE
DSKSZ 0 DO
I FON? BM2 C@ 0 <>
I F I Tll SPACE
THEN
LOOP
THEN
CR ;
IBLOCKS? FORGET IBLOCKS?
FORTHDOS Printer routines - header,

PIT ;

pagesize, number, etc.)

0 VARIABLE PAGESZ 0 VARIABLE SPC I''

IC) P. Reece 1981"

(" Single Drive BLOCK c:opy - Peter- Reece (c) 1'780" : TASK ;
'S PAD - 1024 I 1024 I 1024 - K ! 0 VARIABLE FROM
K :i> CONSTANT MAXSZ MAXSZ CARRAY TXT 0 VARIABLE TD . 0 VARIABLE EN
RD CLS 10 0 PTC 23 ECHO " Insert SOURCE Disk" ENTER
WHILE N @ MAXSZ < END @ FROM @ >= AND PERFORM N @ TXT
FROM :i) RBLK 1024 N + ! 12 0 PTC FROM ? " ->" 1 FROM + ! PEND
WT CLS 10 0 PTC 23 ECHO " Insert DESTINATION Disk" ENTER
0 N ! WHILE N @ MAXSZ < K @ TO @ >= AND PERFORM N @
TXT TD @ WBLK 1024 N +' 12 0 PTC " ->" TO 7 1 TD +! PEND
CYCLE WHILE I< :i) TO :i) >= PERFORM RD WT 0 N ! PEND ;
IBCOPY CLS 5 0 PTC " START BLOCK#" #IN FROM ' CR " END BLOCK#
#IN END ! CR " DESTINATION BLOCK#" #IN TO ! END :i> FROM :il 
TD :i) + r.:: ! CYCLE CLS " Bcopy Done" CR ; IBCDPY FORGET TASK
0 VARIABLE I<

* Same

drive FILE copy - minimal RAM, so lots of swaps)
IXCDPY DSAVE SF'ACE " Copy from" NAME LDDf,:UP -1 = C source?
IF " I NO SUCH FILE" ENTER
C not there
ELSE DSAVE FSI ZE BMl C:i> NI !
I get its sz
0 FNAME 0 DNAME 5 MOVE SPACE " To" NAME
Nl @ O DD
I 1 at a time
CR " Insert SOURCE Disk" ENTER MOUNT
0 FNAME 0 TMP 5 MOVE 0 ONAME 0 FNAME 5 MOVE
VIDEO READ 0 TMP 0 FNAME 5 MOVE
CR '' Insert DESTINATION disk" ENTER MOUNT
I O= IF LOOKUP 255 =
I if a new file
IF DPUTNM THEN
C build it in
THEN VIDEO WRITE DSAVE C then save it
LOOP CLS " Xcopy Completed" CR
THEN
(" CC) Peter Reece 1981"
THEN ;
I XCOPY FORGET IX COPY

Improve Your Memory
With a Free
Scotch® Brand
Data Cartridge.
Buy One,
Get One Free!
We want you to try our Scotch Brand DC100A
Certified Data Cartridge. We're so sure you'll
like it that we'll send you a free one when you
order one data cartridge at the regular price of
just $18.00. No strings attached. Two of these
superior data cartridges for the p~ice of one.
Scotch Brand
Data Cartridges
are compatible
with all
Hewlett
Packard
mini
cartridge
computers, inclu mg the popu ar
-85'm
They also fit the Savin Veritext®950 word
processor, the Tl-770 terminal, Tektronix
models 4041 and DAS-9100 and many others.
We invented the certified data cartridge and
our special back treatment process makes our
tape extra durable and longer lasting. Enlarged
end-of-tape sensor holes are provided for
improved end-sensing reliability. Scotch Data
Cartridges are quiet, too, and come with a one
year warranty.

Order Now! Get a Free
Protective Case·.
Order now and we'll send you a rugged, heavy
duty protective shipping and storage case
that holds two data cartridges. But don't wait,
quantities are limited. (Offer limited to one free
data cartridge per
customer.) HOW TO
ORDER: Send check
or money order for
$18.00 (plus
applicable state
sales tax) or
charge to
your
Master
Card or
VISA account.
Rll out the coupon
and send to the
address shown. Please
allow 6-8 weeks for delivery.
Offer expires September 30, 1982.

I
I
I
I

_ _ _ _ _ _ _ _ _ Title_ _ _ _ __ _ _ _ __
Address_ _ _ _ _ _ _ __ _ _ _ _ __ _ _ _ _ _ __
City_ __ _ _ _ _ _ _ _ _ State_ _ _ _ Zip_ _ _ __
Phone
Computer Type_ _ _ _ _ _ _ _ __
Signature_ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ __

D Total enclosed $_ _ _ _ _ _____ ($18 plus state sales tax).
Make check or money order payable to 3M.

D Charge to D Visa or D Master Card.
Card No.

. Expires _ _ _ _ __

------

I
I
I
I

SEND TO: 3M, Dept. PM-E3, [)\TA RECORDING PRODUCTS DIVISION/3M~
P.O. Box 33133, St. Paul, MN 55133.

3M hears you ...

3NI

quite versatile. It is really a series of
operation. It is the demonstration pro
subroutines callable by a user-written
gram, not FORTHDOS, tha.t puts the
drive program (e.g., the demonstration
entire block just accessed on the
The FORTHDOS demonstration
program). As such, the record length is
screen , ignoring end-of-file marks, for
program (see listing 2) enables you to
external to the primitive subroutines
you
to
see
more
clearly
what
is
going
easily familiarize yourself with all of
and
may be controlled totally by the
on
.
The
DOS
acts
normally;
it
is
the
the primitives (and two utilities-by
READ and WRITE calls from the user's
demonstration program that performs
way of example) described in the arti
program. For example, the routines
the apparently strange task (as a learn
cle on FORTHDOS. In addition, it il
DSKIO and WRITEl in the program
ing aid) of displaying an entire block of
lustrates how the basic primitives can
use a 64-character record and count 16
data-even if the block contains data
be configured to use a shorter record
of these records per 1024-byte block
from another file.
length (here, 64 bytes per record) in a
(via the 'variable RREC). This record
The demonstration program is
very simple manner. The demonstra
length could just as easily have been 16
designed as a simple and easy-to
tion program is an application pro
bytes, with RREC counting 64 records
follow
application
program
that
calls
gram that illustrates some of the ways
before a new block is called into
FORTHDOS
primitives.
As
such,
its
to issue calls to FORTHDOS and then
memory by FORTHDOS.
simplicity may be misleading. Look
deal with the results ofthose calls. The
The examples in the program should
carefully at the apparent mistakes you
program has been designed for use on
enable
the careful reader of both the
discover
in
the
program.
They
exist
for
the TRS-80 Model I with 48K bytes of
article
and
code to configure his or her
a
reason-namely,
to
illustrate
various
memory running the MMSFORTH
system for any record size or even
approaches to calling the primitives.
system vers,ion 1.8. (If you have ver
variable record sizes. The · program
Remember, FORTH-DOS primitives
sion 2.0, this program may require
allows you to familiarize yourself with
perform transparent actions and return
modification .)
the innards of FORTHDOS. It also
flags (in most cases) to indicate the
allows you to make mistakes and see
results of those actions. What your ap
the results of incorrect calls (potential
Applications Programs
plications program does with the
ly by your own software) to the
Before using the demonstration pro
results of FORTHDOS calls or how it
FORTH DOS primitives.
gram, it is important that you realize
uses them (as illustrated by the
For instance, if in reading to the end
the role of FORTHDOS in program
demonstration program) is strictly up
ming. FORTH DOS is . a list of
of a sequential file you for get to reset
to you.
the file (item 18 in the menu), you will
primitives that perform various func
not be able- to read an earlier record
tions in response to calls from a user
written program. Most primitives
(unless you first CLOSE or RESET it).
How to Use the Program
(Note that LIST, item 7, automatically
return status flags for use by the ap
To use this program, first make a
resets the file prior to a list, then
plications software. The software then
backup copy of your MMSFORTH
returns it to its original state once the
uses those flags to determine subse
disk. Then type in and save this pro
listing is completed.) Experimentation
quent action following the FORTH
gram (listing 2) on that disk. To use the
DOS call.
wili be the best teacher here.
disk, place it in drive 0 and boot the
The demonstration program given
system. Load the demonstration pro
Finally, unlike the wealth of com
here is an example of a very simple
ments and structured code of FORTH
gram by typing { 20 12 LOAD },
DOS as presented in the body of the
means of issuing calls to FORTHDOS
then type FORTHDOS and press
and viewing the results. It is a
ENTER. The demonstration program
artcile, this program (listing 2) has a
straightforward applications program.
command menu will be displayed on
very compact version of FORTH DOS.
The program has been kept simple
the screen (see figure 12).
This is meant to be a run-time package
for ease in fallowing the logic of ac
for direct implementation on your
Begin checkout by selecting item 1
system . To incorporate it directly into
cessing FORTHDOS. It should be
on the command menu. This option
noted, however, that the resulting
your own software, eliminate the
will cause FORTHDOS to read the
menu and associated routines by
limitations of the program are not
directory. When this has been done ,
limitations of FORTH DOS.
deleting the fallowing words and
select item 14 from the menu. This will
For example, upon selecting a
list the files available for use by the
recompiling:
sequential-write option f ram the com
program.
mand menu, the demonstration pro
MENUl MENU FORTHDOS TITLE
gram makes a call to FORTHDOS to
write the appropriate record to the file
Records vs. Blocks
This will leave you with a core of
A w ord is in order regarding the pro
currently opened (i.e. , in FNAME).
FORTHDOS primitives compactly
FORTH DOS does so, returning status
gram's ability to access and deal with
squeezed into a minimum number of
flags regarding the success of the write
64-character records. FORTHDOS is
screens and ready to use.

The FORTHDOS Demonstration
Program
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Making small printers for people who think big.

OKIGRAPH™
Dot Addressable Graphics
Prints Circles
Around The Competition
r squares. Or charts. Or graphs. Or iJJustrations.

0 Or any graphic data your computer tells it to
print. All with superb clarity and resolution.

OKIGRAPH'" is standard equipment on the Microline
84 and the Model 2350. It's an easily added option
to the Microline 82A and 83A. So don't settle for the
plain old text you get with other printers. Be creative.
With Okigraph.
Interested? Contact us at 111 Gaither Drive, Mount
Laurel, N.J. 08054, or call (800) 257-7768 for the name
of your local authorized Okidata distributor.

• OKIGRAPH'" I includes
two plug-in PROMs and
an instruction manual
on Assembly language
programming.
• OKIGRAPH'" II includes
a floppy disk for addi
tional graphics printing
features and an instruc
tion manual.

Microline 82A

Microline 83A

:
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Microline 84

Okidata is a subsidiary of
Oki Electric Industry Company Ltd.

Circle 302 on inquiry card.
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Listing 2: FORTH DOS demonstration program. Once the program in listing 2a has been
loaded, the demonstration program is started by executing the word FORTH DOS. This
listing contains a slightly simplified version of the FORTHDOS program as given in
listing 1. The differences are as fallows: some constants and variables are precalculated to
assume a 1-drive, 4BK-byte system; the disk-resident utilities at the end of listing 1 are not
included in listing 2; some definitions in listing 2 are slightly different from their counter
(2a)

2'
~

"'

i·

Sn

parts in listing 1, although they are functionally the same; other definitions have been
changed to reflect a 64-byte record size (see "The FORTHDOS Demonstration Program"
text box). Also, in this listing, the apostrophe in the MMSFORTH word { 2' } (block 22)
is actually an up-arrow symbol. Listing 2b (block 32) executes a 1-drive block copy
routine.

BLOCI< : 23

BLOCI< : 20
<" FORTHDOS DEMO 1 - <C> Peter Reece 1981"
: DOS ;
: CARRAY 0 CCONSTANT H +! ;CODE HL POP DE DAD PSH
15 CARRAY BITMAP
15 CARRAY QMAP
< Dos - bitmaps>
Dos - filename)
15 CARRAY FNAME
Dos - directory buf)
1024 CARRAY DBUF
0 CVARIABLE RREC
0 CVARIABLE WREC
Dos - current recrd)
Dos - current block>
0 CVARIABLE WRBI<
0 VARIABLE RDBI<
Dos - dummy vars)
0 CVARIABLE BM1
0 CVARIABLE BM2
0 VARIABLE N
0 VARIABLE M
Dos - dummy vars)
0 VARIABLE 1SB
Dos - 1st blk in fl>
Dos - start of bufl
0 DBUF VARIABLE DADRS
0 CVARIABLE EDF
Dos - end of file>
31 CONSTANT BREAI<
Break key def ntn>
0 VARIABLE P 0 VARIABLE I< 0 VARIABLE Q
Dummies for demo)
64 CARRAY AR1 64 CARRAY AR2
Dummies for demo)
0 CVARIABLE Fl
Dummy for fsz1 demo>
BLOCI< : 21
<" FORTHDOS DEMO 2 - <Cl Peter Reece 1981"
( *Put/clear a message on the bottom of the crt.l
S$ 0 DO 140 ECHO LOOP ;
: Z1AR BL 0 AR1 64 FILL
MSG 14 0 PTC 63 S$ 15 0 PTC 30 ECHO SPACE ;
CMSG ENTER 14 0 PTC 30 ECHO 15 0 PTC 30 ECHO
* Here lie some general purpose Lltilities. l
< Type a formatted #)
T# <# # #S # > TYPE ;
( Delay a bit)
DELAY 5000 0 DO LOOP ;
( Get file name)
NAME BL 0 FNAME 15 FILL MSG
"FILENAME:" SPACE 0 FNAME 15 EXPECT CMSG ;
( Byte add)
C+! DUP @ ROT + SWAP C! ;
( Byte SLlbtract)
C- ! DUP Cil ROT - SWAP C 1 ;
1
1
( Word SLlbtract)
DUP ;j) ROT - SWAP
;
TITLE CLS 0 12 PTC " FORTHDOS DEMONSTRATION DISl<ETTE"
1 12 PTC 31 S$ 0 50 PTC " <C> P.Reece" ;
BLOCI< : 22
<" FORTHDOS DEMO 3 - <C > Pet er Reece 1981"
*Dos primitives.)
2' DUP O= IF DROP 1 ELSE 1 SWAP 0 DO 2* LOOP THEN
DGT DUP 8 I DUP ROT ROT 8* - SWAP DUP ROT 2'
DON DGT SWAP BITMAP C@ OR SWAP BITMAP C! ;
DOFF DGT BM2 C ! BITMAP Cil 255 BM2 Cil - AND SWAP BI TMAF' C !
DON? 0 BM2 C! DUP DGT SWAP BITMAP C@ AND SWAP DROP O=
IF DROP ELSE BM2 C! THEN ; : DNXT 0 BM1 C! 85 1 DO I DON?
BM2 C@ O= I 1SB C@ >= AND IF I BM1 C' LEAVE THEN LOOP BM2 C@
0 <) BM 1 Cil O= DR IF -1 BM2 C ! MSG " THREAD FULL" CMSG THEN
DREAD DADRS @ 0 RBLI< ;
: DWRITE DADRS @ 0 WBLK ;
ORD DADRS @ 0 BITMAP 15 MOVE ;
: DZONK 0 0 BITMAP 15 FILL
DWR 0 BITMAP DA DRS ;i) 15 MOVE ;
MOUNT DZONI< DREAD ORD ;
1
DSAVE DWR DWRITE
REMOVE DSAVE FLUSH MSG " Remove di. sk now" CMSG ;
DINIT MOUNT 0 DADRS @ 1024 FILL DZONf< ;

<" FORTHDOS DEMO 4 - <Cl Peter Reece 1981"
LOOl<1 -1 BM1 C' N @ C@ 0 FNAME C@ <> IF -1 BM1 C! ELSE
15 0 DO I FNAME C@ N @ I + C@ =
IF I BM1 C! ELSE -1 BM1 C! LEAVE THEN
LOOP THEN BM1 C@ ;
LOOl<UP DADRS ;i) 128 + N ! 14 0 DO LOOl<1 255
IF 64 N +! ELSE I BM1 C! LEAVE THEN LOOP BM1 C@ ;
DPUTNM LOOI< UP 255 = IF DAD RS ;i) 128 + N 1 14 0 DO N ;i) Cil O=
IF 0 FNAME N @ 15 MOVE LEAVE 0 N 1 ELSE 64 N +! THEN LOOP
N ;j) 0 < > IF MSG " FI LE SPACE FULL" CMSG 22 M ! THEN THEN
DGTMAP LOOl<UP 255 <> IF DADRS @ 128 + BM1 C@ 64* + 20 +
DUP N ! 0 QMAP 15 MOVE THEN ;
DADD DGTMAP DNXT BM2 Cil -1 <) IF BM1 Cil DUP DON DGT SWAP QMAP
C@ OR SWAP QMAP C! 0 QMAP N @ 15 MOVE BM1 C@ ELSE 0 THEN
NREC RDBI< @ 1SB C@ - 16* RREC C@ + SPACE
II

(II

T#

II

)

II

ENTER

BLOCI< : 24
(" FORTHDOS DEMO 5 - <C> Peter Reece 1981"
( * Dos primitives. l
: CLOSE BL 0 FNAME 15 FILL
RENM DADRS @ 128 + BM1 C@ 64* + N 1 ;
FON? DUP 86 < IF DUP DGT SWAP QMAP C@ AND SWAP DROP O=
IF DROP 0 BM2 C' ELSE BM2 C! THEN ELSE DROP 0 BM2 C! THEN
l<ILL LOOl<UP 255 <> IF DGTMAP 8a 0 DO I FON? BM2 C@
0 <> IF BM2 C@ DOFF THEN LOOP RENM 0 N ~ 64 FILL CLOSE THEN
DTNM SPACE 0 FNAME 15 TYPE ;
< Print f i 1 enm>
FSZ1 DGTMAP BM1 C@ -1 <> IF 0 BM1 C! 85 0 DO I FON? BM2 C@ 0
> IF 1 BM1 C+! I Fl C! THEN LOOP 0 ELSE 1 THEN ;
FSIZE FSZ1 O= IF BM1 C;il MSG T# " Blocks" CMSG THEN ;
FREE 0 BM1 C! 85 0 DO I DON? BM2 C@ 0 > IF 1 BM1 C+' THEN
LOOP 85 BM1 Cil - 16* MSG T# SPACE " free records left" CMSG
BLOCl<S? CLS 2 20 PTC " LIST OF BLOCl<S IN" DTNM CR 63 S$ CR
DGTMAP BM1 C@ 255 <> IF 85 0 DO I FON? BM2 C@ 0 >
IF I . THEN LOOP THEN CR CR ENTER ;
BLOCr.:: : 25
(" FORTHDOS DEMO 6 - <C> Peter Reece 1981" ·
< *These routines read a 64-byte record frdm disk.>
1STBI< DGTMAP 85 0 DO I FON? BM2 C@
<Get 1st block in fl)
DUP 0 <> IF DUP RDBI< ! 1SB C! LEAVE ELSE DROP THEN LOOP ;
MEOF MSG " END OF FILE REACHED" CMSG
GRDBI< RDBI< @ M ! DGTMAP BM1 C@ -1 <>
IF BEGIN M @ FON? BM2 C@ 0 <> IF BM2 C@ RDBI< 1 1 ELSE
1 M +! 0 THEN M @ 85 ) IF -1 M ! DROP 1 THEN END THEN •
osr.:: IO RDBI< ;j) 1+ 85 ) IF MSG " DI SI< FULL" CMSG
ELSE RREC C@ RDBI< @ LINE DROP 0 AR1 64 MOVE
1 RREC C+' 0 AR1 60 TYPE
RREC C@ 15 > IF 0 RREC C! 1 RDBI< +! GRDBI< THEN
EDF C@ 1 = IF MEOF THEN M @ -1 = IF 1 EDF C! MEOF THEN
O AR1 C@ 127 = IF 1 EDF C! MEOF THEN THEN
ZPNTRS 0 RREC C' 1STBI< :
READ MSG 14 0 PTC DTNM i5 0 PTC DSl<IO 14 40 PTC NREC ;
Listing 2 continued on page 346

Introducing ...

THE TEC-86 SERIES OF 16 BIT MICROCOMPUTER SYSTEMS
TEC-86 -

• Two RS232 Serial Ports
• Baud Rates from SO to 19200 Baud
• Independent Baud Rate for each Serial Port
• 24 Parallel 1/0 lines (Three 8 Bit P,orts)
Attractive Industrial Quality Enclosure

FEATURES
• Two 8 Inch DD Floppy Disk
Drives (1.2 MB Total)
• ROM Boot for MP/M-861r11
• 64K Bytes of Memory
• Vectored Interrupts
• 16 Bit 8086 CPU
• Heavy Duty Power Supply
• IEEE 696 S- l 00

TEC-86W -

$4390

COMPLETE 16 BIT 8086 MICROCOMPUTER SYSTEM -

TEC-86M4 -

$7595.

FOUR USER TEC-86 SYSTEM
WITH 112 MEGABYTE OF MEMORY

$10990.

TEC-86 SYSTEM WITH WINCHESTER
31 MegoBYTE HARD DISK

ONE YEAR
WARRANTY

TEC-86M4W -

$12990.

FOUR USER TEC-86 SYSTEM WITH 112 MEGABYTE OF MEMORY
AND 31 MegoBYTE WINCHESTER HARD DISK

TEC-86 OPTIONS
• CP/M-861111 Single User Operating System
• MP/M-86iM Multi-User Operating system
Concurrent File Access
File Password Protection
File Time and Date Stamping
Print Spooling
• Additional Memory, 64K and 2S6K byte increments
up to a system total of one full Megabyte
• Languages
BASIC-86iM, FORTRAN-86iM, PASCAL-86iM,
CBASIC/86'Mr PASCAL/M86iM, FORTH,
CIS-COBOL and other High Level Languages

ANALOG TO DIGITAL

•
•
•
•
•
•

Double sided double density floppy disks (2.4 MB total)
31 Megabyte Winchester Hard Disk
Attractive Wood Grain Desk Top Enclosure
Rack Mounted enclosure
Alphanumeric terminals (80 chars x 24 lines)
Matrix, correspondence quality, letter quality, and
graphics printers

DIGITAL TO ANALOG

DATA ACQUISITION AND CONTROL BOARDS AND SYSTEMS
APPLE A/D $695
w /Timer-Counter

DIGITAL TO ANALOG
CONVERTERS

ANALOG TO DIGITAL Converter with
Timer /Counter
12 Bit Accuracy, 16 Channels, 30 KHz
Conversion, Three programmable
Timer/ Counters to:
Trigger Conversions
Count Conversions
Count External Signals
Count Bus Clock
Options: Programmable Goin; 14, 16 Bit
Accuracy; 40, l 00, or 125 KHz; Expansion
to 256 Channels

12 Bit Resolution
3 Microsecond Conversion
Jumper Selectable Outputs
±2.5V, ±5V, ±lOV, 0 to
+5v, o to +10v
Each operates independently
Each DAC holds previous value
until on entire new word
is presented to it
Fully assembled and tested

Circle 407 on Inquiry card.

i

5100 A/D $765
Analog to Digital Converter
with Timer I Counter
12 Bit Accuracy, 16 Channels,
30 KHz Conversion, Five
Programmable Timer/ Counters for:
Time of Doy
Triggering Conversions
Counting Conversions
Counting External Signals
Interrupting the CPU
Options: Programmable Goin;
14, 16 Bit Accuracy;
40, l 00, 125 KHz Conversion;
Expansion to 256 Channels

OTHER FINE S100 and APPLE PRODUCTS AVAILABLE, INCLUDING:

ANALOG to DIGITAL CONVERTERS (12, 14, 16 bit accuracy, 30, 40, 100, 125 KHz Conversion roles, 16 to 256 Channels, programmable
gain, timer/counters ). DIGITAL to ANALOG CONVERTERS (12 bit accuracy, 3 microsecond conversion rote ). 8086 CPU Boord, 1/0 Boards
64K/256K Memory Boards, Real-time Video Digitizer and Display. Complete Systems also available for Doto Acquisition,
Digitization, and General Purpose Applications.
REQUEST OUR CATALOG FOR COMPLETE LISTING, AND SPECIFICATIONS ON THE ENTIRE TECMAR PRODUCT LINE.

DEALER INQUIRIES INVITE'D
INC.

23600 Mercantile Rd. • Cleveland, OH 44122

Video

TECMAR, INC.
,(216) 464-7410
' •
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BLOCK :
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(" FDRTHDOS DEMO 7 - ( 1:) Peter· Reece 1981"
l~ENAME DGTMAP N :;) :::o - - ! MSG DTNM " to be r-E,named ar;: "
SPACE ZlAR 0 ARl 15 EXPECT 15 0 DD I ARl C~ M @ I + C! LOOP
0 ARl 0 FNAME 15 MOVE MSG " DONE" CMSG ;
RG 1SB c:;i RDBK ! DUP 16 I DUP 16* ROT SWAF' - RREC C 1
DUP 0
IF 0 DD 1 RDBK + ! GRDBK LOOP ELSE DROP THEN :
SHOW MSG NAME LOOKUP 255 <> 1 F FS Z 1 O= BM 1 C:;J 0 > AND IF RREC
C@ P ! RDBK @ Q ! 0 RREC C! 1STBK CLS BEGIN DSKIO CR EDF C@
?KEY BREAK = OR END P @ RREC C! Q @ RUBK ' 0 EDF C' THEN THEN
: F'FILE MSE) " Enable the pi-inter·" CMSG PC:RT SHOW Cl~T ;
: EDF? FSZ1 DROP 0 K ' Fl C@ BLOCK N 1 15 0 DO I 16* N @ +
C@ 127 = IF I K ! LEAVE THEN LOOP FSZ1 DROP BM1 C@ 16* K @ +
EOFMSG MSG " La.st r·ecor-d i. ,; #" EDF? T# SPACE DTNM CMSG
RREAD MSG " Recor-d numbe1··: " RDBK :;J C! ! Rf<EC C:il F' ! #IN DUF'
EDF? > IF MSG " P"st eof" DROF' Cl1SG ELSE RG MSG DSI< I 0
P :j) RREC C ! Q :j) RDBK
14 4 0 F'TC ENTER THEN
BLOCK ::

27

ll

WHILE K @ 0 > M @ -1 <> AND ?KEY BREAK <> AND
PERFORM 15360 RDBK @ RBLK
0 AR2 0 F NAME 15 MOVE
15360 DADD WBLK FLUSH
0 AR1 0 FNAME 15 MOVE
1 RDBK + ! GRDBK
MSG " FROM BLOCK" RDBK C:il TH DELAY 1 K - !
PEND 0 AR1 0 FNAME 15 MOVE 0 EDF C! 0 M ! ZPNTRS CLS
MSG " COPY COMPLETED" CMSG ;
CBLK MSG " To ma:< space: select #24, " SPACE
"type 'FORGET DOS 52 LOAD'" CMSG;

BLOCK :

31)

(" FDRTHDDS DEMO 11 - (C) Peter- Reece 1981"
: MENU TITLE 2 0 PTC " 1 - MOUNT a disk" 2 32 F'TC '' 2 - " SPACE
" UNMOUNT a disk" 3 0 PTC " 3 - OPEN <or- cr-eate) a file" 3
32 F'TC " 4 - CLOSE a file" 4 0 PTC " 5 ·- Seq RE~\U a file" 4
32 PTC " 6 - Seq WRITE a file" 5 0 PTC " 7 - LIST a file"
SPACE " <CLEAR to stop J" 5 32 PTC " 8 ·- LIST bl<ocks" 6 0 PTC
11
•
9 - Random READ a r-ecDr-d 1 1 6 :!.2 F'TC •i 10 - Randorn 11
SPACE" WRITE a r-ecor-d" 7 0 PTC " 11 - RENAME. a file"
7 32 F'TC 11 12 - l<ILL a file" 8 (l F'TC 11 13 - Sh~w
SPACE " FREE disk space" 8 32 PTC " 14 - Show d :i sk DI RECTORY"
9 0 PTC" 15 - COPY to another- file" 9 32 PTC" 16 - COF'Y"
SPACE " sequential blocks" 10 0 PTC " 17 - · PRINT a file"
10 32 PTC " 18 - RESET Seq File to Begi.ning" 11 0 PTC
" 19 - Wr-ite PROTECT a file" 11 32 PTC " 20 - Show f i l e SIZE"
12 0 PTC " 21 - CURRENT seq r-ec number-" 12 32 PTC
11
22 - Find LAST r-ecar-d" MENU 1 MSG 11 Wh i c:h number-: 11 ;
11

(" FORTHDOS DEMO 8 - <Cl Peter- Reece 1';1131"
FI LES 0 FNAME 0 AR2 15 MOVE DADl~S :j) 1213 ~ · K
CLS 0 2~: PTC "Disk Di.l'·ector·y" CH Df.\DF\S ::o 64 ~ ~) 0 rvi::·E
CR 12 0 DD K @ C@ 0 <> IF K @ 0 FNAME 15 MOVE 0 FNAME 15 TYPE
10 SF'ACES FSZ1 O= IF BMl c:;i 16* T# SPACE " r-ecor·d<;" LOm::uF'
DROP RENM N ;j) 63 + C:;J 170 = IF 5 SPACE!3 " Wr- i ti? pr-otec t<?.d"
THEN CR THEN THEN 64 K +! LOOP 0 AR2 0 FNAME 1~ MOV E FRE E :
DSET MSG " Build a new dir-ector-y" Y/N NOT IF CLS MSG DINI1
0 DON 1 DON 0 DADRS :il 1024 FI LL MSG " Des er· i pt ion: " SPACE
0 AR1 60 EXPECT 0 ARl DADRS :;i 64 + 60 MOVE 42 DADRS :;i 20 + ~'
FILL DSAVE ELSE THEN ; : GDSf< 11SG " Ir-ISEffT DATA DISI< " Cl1SG
0 PBLK ! MOUNT DADRS @ 20 + C@ 42 <> IF CLS 23 ECHO
CR CR 5 SPACES " UNINITIALIZED DISK" DSET THEN :
PROT M!3G " P r-otect" DTNM LDDKUF' 255 < > IF Y /N NOT
IF RENM 170 N :j) 63 + C ! ELSE l~ENM 0 N ;i) 6~: + C' THEI'
EL.SE M!3G " NO SUCH FI LE" THEN CMSG ;
BLOCK :
("

28

FORTHDDS DEMO 9

-

( 1:)

Peter- Reece

1981"

( *These routines perforn1 write operations.)

.,

WCK I RREC C+! RREC C@ 15 > IF 0 RREC C! 1 RDBK +! FSZl
DROF' F 1 l:;j) RDBK :j) < IF DADD RDEIK ! THEN THEN
WSHOW f•:: :j) 15360 1024 110VE MSG " BLOCK: " l'DBK :i' T #
WRITEl 1SB C@ O= IF DADD DUP lSB C' RDBK ! 0 RREC C' lHEN
RDBK @ BLOCK K ! WSHDW 0 AR1 RREC C@ 64* K @ + 64 MOVE RENM
N :j) 63 + C:il 170 = IF MSG " Write pr-otected" ELSE •:: :i) l'WBf:: :il
WBLK WSHOW . FLUSH WCK MSG " Wr-i. tten to rec#" THEN tmEC ;
WRITE M!3G " Write what:" SF'ACE ZlAR 0 AR1 64 EXF'EC:T WfHTEl
RWRITI~ MSG " Recor-d #" RDEIC.:: :;i) 1;i
! F<f<EC C:il P ! 1HI~ DLJF· 0 ;.
IF 1 - THEN DUP EDF? > H - MSG " Past eo+" DROF' ·c:1•tEiG
ELSE RG MSG DSKIO DELAY WRITE THEN ;

*More menu commands.)
MENU 1 13 0 PTC " 23 -- W1· i t<o lo:CJI''
1' 24 --· 1::::ND t his demo 0 ~
BLOCK :

mar· ~:·

.., .... F'TC

29

(" FORTH DOS DEMO 10 - ( C) Peter- l~eece 1981"
( *Open or- cr-eate a file.)
MAKE 0 1SB C! NAME DPUTNM 0 RREC C! lSTEIK ,
* Copy· a . f i l e to anothe1• fil1:, same disk. J
FCDPY MSG " COPY FILE" DELAY ZlAR 0 FNAME 0 AR1 15 MOVE
EDF? 16 I K ! 0 1SEI C! 0 EDF C! MAKE
O FNAME 0 AR2 15 MOVE 0 AR1 0 FNAME 15 MOVE ZPNTRS

BLOCK :
("

31

FORTH DOS DEMO 12 - (CJ Peter· Reece 198 l"
ENDIT -5 M ' ;
RESET MSG 0 EDF C ! ZPNTRS MSG DTNM SPACE " r-eset" DELAY
WEOF MSG " Wr-ite eof to cur-r-ent r-ecor-d" YIN NOT IF
127 0 AR1 C' 127 1 AR1 C' WRITE1 THEN CMSG;
*Command dr-iver- r-ests her-e .)
FORTHDOS 0 PBLK ! BL 0 FNAME 15 FILL ZlAR ZPNTRS
BEGIN MENU 0 M ! 15 46 PTC DTNM 15 16 PTC #IN
7
8
NCASE 1
4
5
2
3
6
1..,
1 ~:
15
16
9
10
11
14
23
18
19
20
21
24 "
17
SHOW
BUJCKS?
GDS~ ::
CLOSE READ
WRITE
REMOVE MAKE
FILES
FCDPY CBLK
RREAD RWRITE RENAME K ILL
Fl'<EE
EDFMSl3 WEDF
END IT
F'ROT
FSIZE NREC
PFILE RESET
CASEND M ; j) -5
END CLS 8 17 PTC " END OF FORTHDOS DEMO" 15 0 P'TC ;

BLOCK

:

::::2

(2b)

1 DRIVE Bl_OC~:: COPY - · l'' E T ER l'<EECE/H(l) : ms~:: ;
CARRAY 0 CC:ONSTANT H +·' ; CODE HL F'OP DE DAD P!:iH
PAD 1024 I 1024 * 1024 - K '
0 VARIABLE K
K @ CONSTANT MAXSZ
MAXSZ CARRAY TXT
0 VARIABLE N
VARIABLE
FROM
0
VARIABLE END
0 VARIABLE TO
0
READ CL.S 10 0 F'TC 23 E:l:HCI " In!;1?r-t ci OURC:E di.sk" ENT ER
WHILE N @ MA~SZ < END @ FROM @ >~ AND PERFORM N @ TXl
FROM :;J RBLK 1<:>24 N +! 12 0 PTC FROM ? " ·- >" 1 FRCJM +' PEND !
WRITE CLS 10 0 PTC 23 ECHO " lnse1"t DESTJNATJIJl\I <jisk"
ENTER 0 N ! WHILE N @ MAXSZ
K @ TO @ >= AND PERFORM N a
TXT TO :j) WBl-K l.024 N + 1 12 0 PTC " - >" TIJ "' 1 llJ + ' PE l~D ;
CYCLE WHILE ~ @ TD @ >= PERFORM READ WRITE 0 N ! PEND ;
START CLS :.; (l PTC " Star·t BJ. <)ck#" #lN FROM ! Cl'l " End BlocUI"
#IN EMD ! CR " Destin;,tion Blo c: I-: #" # IN TO ! END :;J FRCIM :i)
TO :i> + K ! CR CYCLE CLS " **Done tn" TO :i) 1 ·- • " **" CR :
START FORGET TASK

•EVERYTHING FOR YOUR TRS·80* • ATARI* • APPLE*• PET*•
•TRS-80 is

ii

lr.iidemnk of the Rtldio Sh.ck Division of T,;md y Corp. - •ATARI is

ii

tri1demuk of Atilri Inc.· •Apple is• h•dem.airk of Apple Corp. - •Pet is• tr.idem.iirk of Commodore

BUSINESS PAC 100
100 Ready-To-Run
Business PrograDls

BUSINESS 100 PROGRAM LIST
1 RULE78
2 ANNUl
3 DATE
4 DAYYEAR
5 LEASEJNT
6 BREAKEVN
7 DEPRSL
8 DEPRSY
9 DEPRDB
10 DEPRDDB
11 TAXDEP
12 CHECK2
13 CHECKBKl
14 MORTGAGE/A
15 MULTMON
16 SALVAGE
17 RRVARIN
18 RRCONST
19 EFFECT
20 FVAL
21 PVAL
22 LOANPAY
23 REGWfTH
24 SIMPDISK
25 DATEVAL
26 ANNUDEF
27 MARKUP
28 SINKFUND
29 BONDVAL
30 DEPLETE
31 BLACKSH
32 STOCVALl
33 WARVAL
34 BONDVAL2
35 EPSEST
36 BETMLPH
37 SHARPEl
38 OPTWRITE
39 RTVAL
40 EXPVAL
41 BAYES
42 VALPRINF
43 VALADINF

44 UTILITY
45
46
47
48
49
50
51
52

SIMPlEX
TRANS
EOQ
QUEUE]
CVP
CONDPROF
OPfLOSS
FQUOQ

Interest Apportionment by Rule of the 78' s
Annuity computation program
Time between dates
Day of year a particular date falls on
Interest rate on lease
Breakeven analysis
Straightline depreciation
Sum of the digits depreciation
Declining balance depreciation
Double declining balance depreciation
Cash now vs. depreciation tables
Prints NEBS checks along with daily register
Checkbook maintenance program
Mortgage amortization table
Computes time needed for money to double, tnple.
Determines salvage value of an investment
Rate of return on investment with variable inflows
Rate of return on investment with constant inflows
Effective interest rate of a loan
Future value of an investment (compound interest)
Present value of a future amount
Amount of payment on a loan
Equal withdrawals from investment to leave 0 over
Simple discount analysis
Equivalent [, nonequivalent dated values for oblig.
Present value of deferred annuities
% Markup analysis for items
Sinking fund amortization program
Value of a bond
Depletion analysis
Black Scholes options analysis
Expected return on stock via discounts dividends
Value of a warrant
Value of a bond
Estimate of future earnings per share for company
Computes alpha and beta variables for stock
Portfolio selection model·i.e. what stocks to hold
Option writing computations
Value of a right
Expected value analysis
Bayesian decisions
Value of perfect information
Value of additional information
Derives utility function
Linear programming solution by simplex method
Transportation method for linear programming
Economic order quantity inventory model
Single server queueing (waiting line) model
Cost·volume·profrt analysis
Conditional profrt tables
Opportunity loss tables
Fixed quantity economic order quantity model

DESCRIP'llOl"I
53
54
55
56
57
58

FQEOWSH
FQEOQPB
QUEUECB
NCFANAL
PROFl ND
CAPl

As above but with shortages permitted
As above but with quantity price breaks
Cost·benefit waiting line analysis
Net cash-flow analysis for simple investment
Profitability index cl a project
Cap. Assa. Pr. fo'odel analysis of project

Circle 191 on inquiry card.

etc.

59 WACC
60 COMPBAL
61 DISCBAL
62 MERGANAL
63 FINRAT
64 NPV
65 PRINDLAS
66 PRINDPA
67 SEASIND
68 TIMETR
69 TIMEMOV
70 FUPRINF
71 MAILPAC
72 LETWRT
73 SORT3
74 LABEL!
75 LABEL2
76 BUSBUD
77 TIMECLCK
78 ACCTPAY
79 INVOICE
80 INVENT2
81 TELDIR
82 TIMUSAN
83 ASSIGN
84 ACCTREC
85 TERMSPAY
86 PAYNET
87 SELLPR
88 ARBCOMP
89 DEPRSF
90 UPSZONE
91 ENVELOPE
92 AUTOEXP
93 INSFlLE
94 PAYROLL2
95 DILANAL
96 LOANAFFD
97 RENTPRCH
98 SALELEAS
99 RRCONVBD
100 PORTVAL9

Weighted average cost of capital
True rate on loan with compensating bal. required
True rate on discounted loan
Merger analysis computations
Financial ratios for a firm
~iet present value of project
Laspeyres price index
Paasche price index
Constructs seasonal quantity indices for company
Time series analysis linear trend
Time series analysis moving average trend
Future price estimation with inflation
Mailing list system
Letter writing system·links wrth MAILPAC
Sorts list of names
Shipping label maker
Name label maker
DOME business bookkeeping system
Computes weeks total hours from timeclock info.
In memory accounts payable system·storage permitted
Generate invoice on screen and print on printer
In memory inventory control system
Computerized telephone directory
Time use analysis
Use of assignment algmithm for optimal job assign.
In memory accounts receivable system-storage ok
Compares 3 methods of repayment of loans
Computes gross pay required for given net
Computes selling price for given after tax amount
Arbitrage computations
Sinking fund depreciation
Finds UPS zones from zip code
Twes envelope including return address
Automobile expense analysis
Insurance policy file
In memory payroll system
Dilution analysis
Loan amount a borrower can afford
Purchase price for rental property
Sale·leaseback analysis
Investors rate of return on convertable bond
Stock market portfolio storage·valuation program

•:----------------------------------------------------·
NEW;o
$99.95
D CASSEITE VERSION
: 0 DISKETTE VERSION
t D TRS·BO* MODEL II VERSION

I

$99.95
$149.95

LL-FREE

ORDER L
(OlJTS/0£ OF
INE
(BOO\
N. Y. STATE)

• ADD
$3.00 FOR SHIPPING IN UPS AREAS.
$4.00 FOR C.O.D. OR NON-UPS AREAS
• ADD
'431 ..2a1a
•• ADD $5.00 OUTSIDE U.S.A, CANADA MEXICO
•
HOUR
•• !LClr:'IPlJTR[l[)l%~S ~.
•• MA~TCA•=~:;::~ROAD
~
, 24 °~,~e:
•
-1535
•
~ (914) 425
•
•
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SPRING VALLEY, NEW YORK 10977
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Buy with Confidence
from the best

VIDEO TERMINALS
& MONITORS:

COMPUTERS:
Altos

Apple

ADD S

Atari

Amdek

Commodore

,

..

Ampex

·~
·
.., ~

B.M.C.

~

Apple~~~

Hewlett-Packard

B.MC .
lntertec/ Superbrai n

Hazeltine

N.E.C

1.B.M.

Northstar
Onyx
Point Four
Sharp
Tetevideo

S.anyo

Le••·S grer
N E.C.

Sotoe
Tele·v.ideo

ZeMn

Epson

at great prices .

1.0.S./Paper Tiger
Microline/Okidata
M .P.I
We have IBM
Novell
software.
Texas In st rum ent s

THERMAL
App le
Trendco m

DOT MATRIX
Anacom

5 1Ml'C•lli • J
C~l •llll'
i,p.~ ..,..i;: .. ' 'f~h.•lft

b,.f'l!f\fJ"•ll
tDlt 111r.i..

Fortran

Rtfr1;1

SH ts

°""1 u s 00

Pascal

80 COLUMN
VIDEO CARDS

Vanguard AP IL

Double Vision
Smart· Term
Videx

OTHER PRODUCTS
Bar Code Readers

LOWER CASE
ADAPTERS

Game Controls
Graptiics Ta blet

Card Readers

Dan Paymar

~~~~rTcy~t=~ads

INTERFACE CARDS

Programming Aids

Appl e
Calilornia Computer
Mountain Computer

Type-and- Talk
Video Digitizers
Voice Ent ry

;filcrosol1

a,\

S S.M . Products
Thunderclock

LANGUAGES

-\~'f\1\~90\tC:

s'- 00n e aC

'2 9S .

,,,e 'o~o CY\Oo~"'ef\:· 5 ~o;
•.,.\o">N \of L3'1 c\O('/ S ,A.9~ ·
eoo\(. \e'-e Q1f~e on\'J
col1'? 50\\..N 3
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'
MONITORS
BMC & NEC Green Screen
NOW IN STOCK

EDUCATORS
We have the CORVUS
systems to hook up several
Apple computers at once'

MX 100&
MX 80 F/ T

'\--i·

The new 13 6
co lu mn Epson
\
phnter with grapn1cs and the
Fr1ctt0n/lrac1or MX 80 are 1n
stock WE HAVE THE GRAPHIC
PACKAGE FOR MX 80 . coll

SfLENTYPE PRINTER
ONLY S284.00

NEC & DfABLO PRINTERS

l/1s1ca1c 33 .
. . . . S159 Reg S199
BPI GL/IN\llAR/ N ICh ..... ... 2991Reg 399
T.i. P•eoare' by How;udsol!
139 Reg
150
Real Es1a1e Ana iyzer.Howa,ds otl 125/Reg
150
Creative Financing. Ho""'a'dson 125/ Aeg 150
ASCII Express II by
55/ ReQ
65
A1:coun11ng Plus
Call
Benchm<lrk Word Process"'g

sos..

PLOTTERS
Bausch&Lomb p1011e1s
for your compu1e r by
Housion Instruments
CALLI

FORTHDOS COMMANDS
Setdir .... ..set up directory
Help .......... type th is listing
Mount... ... . mount disk
Assign .... set start for file
Remove .. .. remove disk
Run ......... compile a file
Read .. .. ...sequential read
Files ......... show all files
Write ...... sequential write
Make ........ crea te a fi le
Name ....... set up a file
Read ....... random read
Kill ............ delete a file
Rwrite ..... random write
Copyall ... copy a file
Fsize ... ..... get size of file
Lookup ... does a file exist
Type ......... type a file
Rename .... rename a file
Prot? .... .. .is it protected
Lock .. .. ..... lock out records
Dinit.. ...... initialize a directory
Dsave ..... save a directory
Free .. .... ... print free space
Fcop y ... .... on disk file copy
Mount... .. get a directory
Protect ..... write protect
Dputnm .. save a file name
Xcopy ..... off disk file copy
Unprotect.unwrite protect
Blocks? .. list files record numbers
Ptype ........ format, then print
Time ...... .. . print time of day
Timeset..set time of day
DADD ..... add record to file
Bcopy ....... copy by record
bit map
numbers
T#...type formatted number

Table 2: An abbreviated list of FORTH DOS commands
Text continued from page 332:

the part of FORTHDOS memory
which contains the file names and bit
maps. This layout may be adjusted
by the DOS to contain as many files
and file bit maps as will fit into 1024
bytes. For example, if there are 11
bytes per bit map, 6 bytes per file
name, and 11 bytes for DOS bit map,
there is space for a maximum of 64
((1024-11)117) open files per
35-track disk. To simplify the lay
' out of the following DOS program, I
have lowered this value to 14 files per
35-track disk (86K bytes). This
number has proved to be sufficient
for my own needs.
While there is room to have a single
DOS memory area contain files for
up to four 35-track drives, you can at
your option have a separate "DOS
directory" area on each drive. That
area is swapped into memory when
the pertinent drive is accessed. In the
program discussed below, I have
followed this latter scheme for ease of
explanation. Figure 8 illustrates this
swapping.

Building a Directory
The SETDIR command is a
FORT:f-IDOS utility which interac
tively allows you to customize the
setup of a directory. It then allocates
space on disk for the directory (at a
default record number) and initializes
the DOS RAM and bit maps.
One interesting function of the
SETDIR command allows you to lock

out any records which you do not
wish to be available to FORTHDOS
for later use. This may be done in two
ways. SETDIR will first prompt for
any record numbers which you wish
to be locked out. It will then prompt
for a record number below which
FORTHDOS is not to be allowed to
use for files. This latter feature can be
used to automatically lock out whole
areas of the disk or, in a multidrive
system, entire drives.
This is done in a remarkably simple
manner. Suppose that during direc
tory creation (via SETDIR) you in
dicate that all records below number
X are to be locked out. FORTHDOS
simply uses the DON primitive (see
"Determining Record Status" below)
to set ls into the corresponding
record numbers of DOS bit map. Any
future calls to DNXT will find these
records to be in use already . To pro
tect an entire file, however, FORTH
DOS uses a different approach.

Write-Protecting a File
A bit in a file bit map is assigned to
indicate the write-protect status of all
record numbers active in that bit
map. All FORTHDOS primitives that
write information to files first check
the status of this bit before attempting
a write operation. If the bit is 1, no in
formation will be written to the file.
(FORT~DOS will return an error in
dication to the user program if the file
has been write-protected.) The UN
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*THE ULTIMATE PERSONAL CHECK REGISTER

VERSACJ
LEDGER

*A PROFESSIONAL ACCOUNTING SYSTEM
*A PERSONAL FINANCIAL MANAGER
*A SMALL BUSINESS ACCOUNTING SYSTEM
*A COMPLETE GENERAL LEDGER

~®rn

W®OOffi 'iJffiIB rn®

tiVW IT

0

lMl®lID~~

WV~I\§

©®~®rn ©®~~rmnmrn • ffi[llfm~
ill~~ ~:~o©m®IB®~'iJ rnfilIBO© ~oo~mrunmrnIB

09 00 , 000

ro:L?

00 •

OJ~t llila

•

ixl~ffi®ixl

• ill'iJillffiO

••••

VERSALEDGER is a complete accounting system that grows as you or your business grows. To
start, your VERSALEDGER acts as a simple method of keeping track of your checkbook. Just
enter your check number, date and to whom the check is made out to. As you or your business
grows, you may add more details to your transactions ... . account number, detailed account
explanations, etc.
• VERSALEDGER can give you an instant r.ash
balance at anytime. (IF YOU WANT IT TO)

I

• VERSALEDGER can be used as a small per
sonal checkbook register. (IF YOU WANT IT
TO)
• VERSALEDGER can be used to run your
million dollar corporation. (IF YOU WANT IT
TO)

I
I
I
I
I
I
I
I
I

VERSALEDGER
I

1

~""·=-

• VERSALEDGER prints checks . (IF YOU WANT
IT TO)

-- -  -- -

• VERSALEDGER stores all check information
forever. (IF YOU WANT IT TO)
• VERSALEDGER can handle more than one
checkbook. (IF YOU WANT IT TO)

_,
\
_I

INTRODUCTORY PRICE

$99.95

• VERSALEDGER can be used to replace a
general ledger. (IF YOU WANT IT TO)

• VERSALEDGER HAS AN ALMOST UNLIMITED CAPACITY . .
(300 checks per month on single density 5'1•" disk drives such as the TRS-80 Model-I)
(500 checks per month on the Apple II)
(2400 checks per month on the TRS-80 Model Ill)
(6000 checks per month on the TRS-80 Model II)
(3000 checks per month on single density 8" CP/M)
• VERSALEDGER will soon have an add-on payroll package. (IF YOU NEED IT)

-

CAN BE USED WITH 1 or MORE DISK DRIVES 

VERSALEDGER HAS BEEN CREATED
WITH THE FIRST TIME COMPUTER USER IN MIND
1

NEW TOLL-FREE
SD N. PASCACK ROAD
SPRING VALLEY. NEW YORK 10977

* ADO $3.00 FOR SHIPPING IN UPS AREAS
* ADO $5.00 TO CANADA ANO MEXICO
* ADD PROPER POSTAGE OUTSIDE U.S., CANADA & MEXICO

* ADO $4.00 FOR C.0.0. OR NON-UPS AREAS
Circle 192 on inquiry card.

ORDER LINE
(OUTSIDE OF N.Y. STATE)

(800) 431-2818
•••ALL PRICES & SPECIFICATIONS SUBJECT TO CHANGE•••

BIT NUMBERS
DOS BIT MAP:

0

0

4

5 ••

·I

0

0 •

•

•

I l

CALL ONXT TO DETERMINE THE NEXT FREE
AVA ILABLE. ONXT RETURNS RECORD 2.

2l

CALL DON TO SET THE RECORD NUMBER RETURNED
BY ONXT TO A I (i.e., 'IN USE'l. BIT MAP NOW:

3l

CALL IOON.' I WITH A 2 AS THE ENTRY VALUE. I DON.> I
RETURNS A I, INDICATING THAT RECORD 2 IS IN USE.
CALL IOON.' I WITH A 3 AS THE ENTRY VALUE: AND
IOON-' I RETURNS A 0 , INDICATING THAT RECORD 3
IS AVAILABLE.

I

I

0

0

PROTECT command writes a 0 to the
write-protect bit for the appropriate
file. Since this bit is checked before
any other write operations are per
formed, the delay time to check for
write-protect status is negligible while
the benefits of being able to write
protect individual files at will are
many.

RECORD

0

Printing a Directory and
D etermining File Size

4 l CALL DOFF WITH A 2 AS THE ENTRY VALUE, AND
RECORD 2 IS FREED FOR FUTURE USE :
0

0

0

0

The write-protect status of all files
on the disk is always reported
whenever the FILES command is used
to print a directory listing to the ter
minal. In addition, other DOS infor
mation such as file name, size, free
disk space, disk comment field, and
amount of RAM is also given.
Calculating file size for a directory
listing is straightforward. First, the
number of ls in a file bit map are add
ed. The sum is the number of records
(or size) of the file. Similarly, to
calculate the number of free records
remaining on disk, the number of ls
in the DOS bit map are summed. This
number is then subtracted from the
variable DSKSZ to determine the
number of free records remaining.
DSKSZ is in turn calculated by the
following formula:

Figure 9: Using DON, DON?. and DOFF.

AT FIRST

ORANGE:
PEAR :
APPLE:
DOS:

100, 101 , 102,105
9 6. 97, 98, 99
90, 91, 95
o. 1-100

b)

AFTER KILLING
THE Fl LE PEAR

ORANGE:
APPLE:·
DOS:

100, IOI, 102, 105
90, 91, 95
o. 1-95, 100

cl

AFTER DADOING
TO ORANGE

ORANGE:
APPLE:
DOS:

100, IOI, 102, 105, 96
90. 91, 96
O.l-96.100

al RECORDS IN USE

Figure 10: Killing a file. This shows the results of removing the PEAR file from the disk.

l/NK BYTES (TO/FROM l

F/lEJ

TRACK

HEAD MOVE ME NT

(e .g. , RECORD 4 LINKS TO Bl
RECO~D

RECORD
RE CORD
RECORD
RECORD
RECORD
RECORD

4
8
72
20
10
22
85

8
7214
2018
10172
22 120
85110
2214

4
30
15

LITTLE
LITTLE

R = INT((T•S) / 100• 0

LOTS
LOTS

7

SOME

17
35

SOME

where R is the number of records per
system, Tis the number of tracks on
the disk, 5 is the re·c ord size, and 0 is
the number of disk drives. The INT
function in the formula rounds down
the quotient (T *S)/100 to an integer.

LOTS

Figure 11: Link-listed file chains. To read FILEl, the disk head has to cross over 43
tracks for only 3 records.
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An innovative software system that speeds the processing and
analysis of common business forms on a personal computer.
VersaForm applications include:

•Invoicing
• Purchase orders
• Client billing
• Mailing lists

•Order purchasing
• Sales analysis
• Personnel records
• Inventory records

Business Form Processor

Circle 39 on inquiry card.

Hard Disk
Versions
Available

The manner in which FORTHDOS
determines whether a given record bit
in the file bit map is a 1 is interesting,
given that FORTH is a high-level
language which lacks bit manipula
tion capability. To do this, FORTH
DOS makes use of three primi
tives- DON , { DON? } , and
DOFF . ["Primitive" here means an
MMSFORTH word that performs an
elementary function frequently used
by later words in the system.
... GW] Since these three primitives
are used by practically every othe~
primitive in FORTHDOS to deter
mine record status, it will be useful to
investigate their use .

Determining Record Status
Look at the DON, DOFF, and
DON? primitives in the program
listing; then look at figure 9. In the
example, DON (disk access on) turns
on the bit in the bit map which cor
responds to the record number being
accessed by the file. This means that

the file now "owns" that record, and
no other file may write to it unless it
is reclaimed by the DOFF (disk access
off) primitive. DON? is used to return
the record's status (on or off) to other
primitives. For instance, DNXT
makes frequent use of DON? to scan
the DOS bit map when seeking a free
record to give to a file.
These three primitives translate the
calling record number according to
the following formula :
i1mo d r/11 J

where r is the record number, n is the
number of bytes in the file bit map,
and [mod (r/n)] is the remainder of
dividing r by n. This has the effect of
translating the calling record number
into a power of 2 and hence into a bit
position within the 11 bytes of the bit
map. (In the FORTHDOS listing, 8
bytes are used simply because that is
how my own personal system is set
up .)

You might argue that it is easier
and faster to resort to machine
language and simply use a bit rota
tion command to access more rapidly
the status of the appropriate bit.
However, for the purposes of main
taining generality in this article I have
instead given a high-level language
solution in the listing. It works almost
as well as a machine-language im
plementation of this part of FORTH
DOS . You can translate the com
mand to the lower-level language of
your choice if you wish to increase
the overall speed of FORTHDOS
through these central primitives.

File Deletion and Allocation
Having followed the development
of FORTHDOS thus far, you should
have a pretty good idea of the
strategies used, but let's review a
couple of points for further clarifica
tion. As mentioned earlier, many
DOS systems use an allocation
scheme to adjust file space periodical

S-100 INNOVATORS:
c
I
T

REMOTE CONTROLLER-Innovative Features:
*Complete 256 address control-not just 16
*No ultrasonic link-prevents erractic operation
*120,208,240 and 277VAC control-for single & 3 phase operation
*Hardware driven-requires minimal software
*Complete line of industrial switches available-to 5.5KW

R
0

REAL TIME CLOCK-Innovative Featuers:
*First to use LSI OKI clock chip
*Crystal controlled for .002% accuracy
* 4 software selectable clock generated interrupts
*Full clock and calendar data
*Lithium battery backup good for 6000 hours'

N
I

c

s
I

N

c.
352

ENERGY WATTCHER™-lnnovative Features:
*First microcomputer based energy monitor
*Clip on probes for easy installation
*Monitors Real Power, not volt-amps
*Peak Power and continuous power readings
*Single and 3 phase operation
See your local computer dealer or contact SciTronics directly for more information. Watch for future innovative products
from SciTronics Inc., 523 So. Clewell St., P.O. Box 5344, Bethlehem, PA 18015 (215) 868-7220
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... FROM ONE OPERATING
SYSTEM TO ANOTHER!
A VITAL WAY TO PROTECT YOUR
SOFTWARE INVESTMENT FOR
THE FUTURE!!

1

MAKES IT ACROSS!

different-sized computers than any other
similar language. For starters. it runs on
NCR and Tl minicomputers and. in tlrn
micro field. on the CPltvl'. MP/M'.
C:P/M86'. MP/M-86'. TRSOOS'. OASIS•.
MOASIS•. and UNIX 5 • [ONYX version}
Operating Systems ... to mention only a
few.

The 1~.\\1t:m1m. language runs on more
different Operating Systems and more

l~&\\/t:tHHH~ and (RT!™ from CYBERNETICS
6

ARE GOING STEADY...

Until now. serious business software
of the scope and Oexibility seen in the
minicomputer world has not been
available on micros. IM\1t:m1m. now
allows transfer of such software with a
minimum of fuss.
We have participated in such a mini-to
micro transfer of a major set of general
business software ... using IM\/t:m1m. as
the transfer mechanism, of course. Run
ning on literally thousands of minicom
puters. these refined, enhanced. and
proven software packages cover AIR,
AIP. GIL. PIR. Order Entry [with Invoic
ing and lnventory Controll as well as
Sales Analysis. The Packages define a
new level of achievement for features and
flexibility in micro applications software
and offer top quality at a reasonable price.
For immediate information, call
7141848-1922 for your complete product
descriptions.

... AND YOU'RE GONNA LOVE 'EM TOO!!
Use your computer to program itself. CRT! l!;;obol
_Reprogramming Jooll_ l from Cybernetics is a program
generator for IM\/t:tHUH. that produces error-free
IM\1t:mm1. source programs for data input, file main
tenance, and report printing programs.
A full feature interactive program generator, not a sub
set! Call Now! 7141848-1922.

Trndemarks of:
I-Ryan-McFarland Corp .: 2-Digital Research, Inc.;
3-Tandy Corp .; 4-Phase One Systems, Inc.; 5-Bell
Telephone Laboratories, Inc.; 6-Cybernetics, Inc.
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8041 NEWMAN AVE., SUITE 208
HUNTINGTON BEACH, CA 92647
714/848-1922

ly so as to max1m1ze contiguous
blocks of records. Another reason for
periodically using such an adjustment
is to clean up empty records.
To understand what this means,
look at parts a, b, and c in figure 10.
Figure lOa shows the file ORANGE
containing four entries in its bit map;
records 100, 101, 102, and 105 are in
use. The DOS bit map indicates that
all records below 100 are in use by
other files. The file named PEAR oc
cupies records 96 through 99, and the
file APPLE takes records 90, 91, and
95.
Now look at figure lOb. Here, the
FORTHDOS command KILL has
been used to reclaim records 96, 97,
and 98, thereby effectively deleting
the file PEAR from disk. (KILL also
deletes the name from the directory
and performs a number of other
housekeeping chores .) In figure lOc, a
sequential write is being made to the
file ORANGE by issuing a call to the
FORTHDOS primitive WRITE.
WRITE in turn calls DADD to find

the next free block on the disk
(through the DNXT primitive) and
then return this value to WRITE for
I!O transfer of the data in BUFF to
disk. A problem arises if we stick to
the scheme described (using the first
record with a bit-map bit of 0).
DNXT will return the value 96 to
WRITE, since this was the first free
block it found when scanning the
DOS bit map, seeking a bit whose
value is 0 (i.e., record not in use).
This would mean that WRITE would
write to record number 96, then 97,
98, 99, and finally 106 as more infor
mation is written to the disk.
If this scheme were used, the
ORANGE bit map would look like
this following the deletion of the file
PEAR and five calls to the WRITE
primitive:
96 97 98 99 100 101 102 105 106
In addition, this is the order in which
records would be read from the file.
But this would be incorrect. The true

multiuser

WICAT system 150
The WICAT 150-WS set a new
standard of price/performance with
its powerful Motorola 68000
processor, large memory, hard disk,
floppy disk, and complete system
software.
Now there is a . flexible efficient
multiuser System 150. Memory and
resources are assigned dynamically
to each user as needed. Program
code is shared to avoid multiple
copies. Backround processing can
be initiated. All of the power of the
top of the line WICAT System 100
is here.
Concurrent Corporation will be
add ing full network database and
screen management software as
well as applications soon. We can
discuss your needs with you and
help select the proper configura
tion. Please write or call
(513) 281-1270.
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Motorola 68000. ter minal. 10M B Winchester.
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record order is:
100 101 102 105 96 97 98 99 106
There is no way that a simple bit-map
scheme can know that record 96
comes after record 105.
FORTHDOS avoids this problem
·by specifying that no new record add
ed to a FORTHDOS file can have a
record number lower than the highest
record number already allocated to
that file. This ensures that the correct,
logical order of records will be given
by a series of increasing record
numbers. The CV ARIABLE named
lSB makes sure this occurs.
Even this method can, however,
lead to a more subtle problem. To
understand why, let's study a dif
ferent approach to preserving con
tinuity in a file , that of link-listed
record chains.

Link-Listed Records
Link-listing in this context means
that whenever a record is written, 2
of its bytes are used to point to the
previous record number, and 2 point
to the next record (if any). Hence, for
a 350-record disk, we are looking at
an . extra 1400 bytes of storage per
disk to maintain the linked chain (or
344 bytes for FORTH, where there
are 86 records (blocks) per disk.
While this concept is relatively sim
ple, it is important in any type of link
listing to keep the chain from span
ning too many different tracks.
Otherwise disk-head movement can
become excessive as more and more
files are killed and created. The disk's
seek action across tracks to follow a
chain can become slow and
"chunky, " as figure 11 demonstrates.
Linked pointers tend to cause a lot of
disk-head movement when the
physical distance between the linked
records is large, a:s is the case when
several files are killed between writes
to the current file .
.
The scheme outlined so far for hav
ing FORTHDOS maintain logical in
tegrity of a file handles two of the
link-listed scheme's three problems.
First, FORTHDOS requires fewer
bytes on disk to handle record alloca
tions. It therefore avoids the problem
of needing extra storage. Second, in a

In Los Angeles,
your reat escape
~ou1 ..take place
1nm1nutes.
As a Data Processing specialist at Northrop, you'll surround yourself with the
benefits of a climate and location that lets you enjoy it all -- the arts,
educational opportunit ies and the great outdoors. Every day. All year round.
Located in Southern California, Northrop offers the professional
opportunities you seek plus the flexibility of lifestyle that makes hours off thE
job exceptionally pleasurable. And, you'll appreciate our location
with easy access to beach, desert, and mountains
If you 're up for the challenge of membership
in a department that supports corporate informatior
systems activities at every level, look into career
opportunities at Northrop.
Make the Great Escape that could last a
life time .

Low Desert- 45 min.
High desert- 98 min.
Beaches-10 min.
Forest- 25 min.
Mountains- 30 min .
Big mountains- 40 min.
Very big mountains - 240 min.

:Skiing- 70 min.
Better skiing - 180 min.
Sailing - 15 min.
Golf- 17 min.
Running - change your shoes
Cricket- 23 min.
Disneyland- 45 min.

Scientific Applications
Programmer Analysts

Business Applications
Programmers

Documentation Control
Analysts

Experience with IBM 3033, Engineering
and Graphics Applications, FORTRAN .

To design and maintain business,
finance, and manufacturing applications
on large scale IBM computers.

Analyze, coordinate and develop prcr
grammer and operations documen
tation for business applications.

Hollywood Bowl - 45 min.
Universities - 30 min.
Surfing - 1 O min.
Knott's Berry Farm - 45 min.
Rollerskating 
change your shoes again
Universal Studios- 50 min.

MVS Systems Programmers
Using SMP4, TSO and SPF maintenance
tools.

Computer Operations
Personnel
Console Operators, Control Clerks,
Tape Librarians.

Numerical Control Systems
Support
Knowledge of IBM, APT-AC systems,
FORTRAN, ASSEMBLY and familiarity
with numerical control environment.

Data Base Analysts
Experience in IMS Data Base and
Data Communications.
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Making advanced technology work
Northrop Corporate Data Processing Center
Equal Opportunity Employer M/F/H I Proof of U.S. Citizensh ip Required

BITE April 1982

355

FOFffHDIJS

1 3

On Converting FORTHDOS to
fig-FORTH

-

eCCONSTANTand CVARIABLE are
like CONSTANT and VARIABLE ex
cept that they store a simple 8-bit value
(rather than a 16-bit value). CON
ST ANT and VARI ABLE can probably
be substituted without harm.
•ARRAY defines a one-dimensional
array of 16-bit values. CARRA Y
defines a one-dimensional array of
8-bit variables. Both of these can easily
be simulated using the { <BUILDS . ..
DOES> } construct in FORTH.
•The MMSFORTH word { " }, when
used at the beginning of a string to be
printed, is replaced by { . " } in fig
FORTH.
•The { NCASE ... " ... CASEND }
construct is best explained by example.
The FORTH phrase { NCASE 22 60
114 " WORD22 WORD60 WORD114
CASEND }. If the. number on top of
the stack is 22, the word CASE22 is ex
ecuted; if it is 60, CASE60 is executed;
if it is 114, CASE114 is executed. If the
number is not any of these, control
passes to the word after CASEND .
One simple though inelegant substitu
tion is a series of nested IF statements.
•The MMSFORTH { BEGIN ...
END } construct is equivalent to the
fig-FORTH { BEGIN .. . UNTIL }
construct.
•The MMSFORTH word YIN prints
"(YIN)?" and waits until either the Y
or N key is pressed. In the former case,
a 1 is put on the top of the stack; in the
latter, 0 is put on top of the stack.
I hope the above information makes
the conversion easier ... . GW
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a file
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10 - Random WRl TE a
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14 - Sh o w dis~ DIRECTORY
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Since a large part of the FORTH
community uses the version standar
dized by the FORTH Interest Group
(fig) , I have included some notes about
MMSFORTH that would help you
convert FORTH DOS to fig-FORTH or
other versions of FORTH. Peter
Reece's thoughtful design has mill
imized the number of FORTH words
that might not be in other FORTH
dialects , but here is some inforn1ation
that m ight not be obvious to non
MMSFORTH users:

MOUNT a disk
<or create)

OP" EN

Dl ~ l

DEMONSTRAlION

CUPY t c1

ano t.t 1~ r

+i l E•

record

b~ oc• ~

1.6 -

COP Y sr:>qLi entii;;\l

17 -

18

HESET Seq Fi le to l:ceqininq

19 -

20 -

S ho w fil e SIZE

22 -

r- tnd 1_AST r-e cor d

24 -

ENI) this demo

P" Rll'IJT a file
Write P" ROTECT a f i le
21 - CURRENT seq re c number
23 -· Writs EDF marl·

-

Wh1ch n Lunber- :

Figure 12: Screen display of commands for the FORTH DOS demonstration program.

link-listed chain, if one record in the
chain is lost (the unhappily common
lot of small systems) the entire chain
integrity is lost. FORTHDOS keeps
all file-record pointers in a memory
resident bit map (a copy of which is
stored on the disk), thereby largely
avoiding this problem.
The third problem: excessive head
movement occurs if files are killed as
described above. The solution is to
reallocate space on a disk. As figure
11 indicates, the head-movement
problem seems likely to occur with
most DOSes. Mainframe vendors
have hit upon the solution of
periodically reallocating disks to
decrease the number of non
contiguous records.
The method, used by mainframe
computers, involves gathering
records scattered throughout the disk
into an unused portion of that disk.
(These portions are contiguous.)
Then the original file(s) is destroyed,
and the new file, now in a contiguous
area, is used. (Actually, more com
plex methods are applied, but this is
the essence of the scheme.)
FORTHDOS uses a similar system.
If the disk heads seem to be moving
excessively (listen to them) while typ
ing a file, or if FORTHDOS returns
from a disk-write operation with the
THREAD FULL message, it is pro
bably time to use the FORTHDOS
utility FCOPY (or XCOPY or
BCOPY; see table 1). Reallocating
with FCOPY is simple enough.
Assuming enough contiguous records
are on the disk to hold the file you are
copying, FCOPY will pull all the
records from a scattered file and neat
ly place them within the new file area
in close physical proximity. It will
then KILL the old file. The file will
have been reallocated to a contiguous

area on the disk, which will probably
relieve disk-head movement and file
full problems.
This very simple technique can be
done to all files on a disk by simply
FCOPYing a disk full of files to an
empty disk. The new disk will then
consist of files whose records are all
in contiguous areas. This solution to
the allocation problem is easy to per
form and memory efficient; if done
periodically, it will speed up your
disk operation.

FORTHODS in Use
By now, you should have a suffi
ciently good idea of how FORTH
DOS works to be able to use the
listing to understand the workings of
other commands and features. We
can now look at an actual application
of FORTHDOS .
Assuming FORTHDOS has been
loaded into RAM, you would first
MOUNT a formatted disk and in
teractively initialize it by issuing the
SETDIR command. Next, you might
create a file for further use by issuing
the MAKE command either from the
terminal or through transparent calls
from a program. Having created
some files, you might next write in
formation to one of them sequentially
by filling the l/O buffer BUFF and
making repeated calls to WRITE.
This wou ld! probably be done
through calls to FORTHDOS from
within a user program.
To look at the contents of the file(s)
just written, issue a TYPE command
from your program or directly from
the terminal. To get a formatted
listing on the system printer, you can
make a call to the PTYPE utility,
which would output the file to the
printer with page numbers, titles, etc.
At this point, you may wish to
Circle 410 on inquiry
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query the disk contents so far. To do
this, you type FILES; file names,
sizes, space allocations, comments,
free space, RAM usage, time of day,
etc. will appear on the terminal. To
protect any files from subsequent in
advertent writing by a program, you
could type PROTECT plus the file
name. No further writing could then
be done to the protected file until UN
PROTECT was issued for that file.
Suppose a disk hardware error oc
curred during a WRITE, putting bad
data and checksums into a record. To
prevent FORTHDOS from accessing
that record in the future, the LOCK
command could be given. This would
lock out that record from any subse
quent read/write operations by
FORTHDOS. To make a backup of a
file, you could issue the FCOPY com
mand (or XCOPY if copying to a dif
ferent disk on the same drive), which
will prompt for information prior to
automatically performing the copy.
Now that a copy has been made, you
might wish to rename some of the old

In Texas Orders
Questions & Answers

files. To do so, you would issue the
RENAME command for a given file.
At this point, you might wish for help
with the FORTHDOS commands.
Assistance can be obtained at any
time by simply typing HELP on the
terminal or from within a program.
The preceding discussion should
give you some idea of the actual
usage of FORTHDOS. The other
commands in the system are just as
easy to use. Some are issued from
user software, some by you directly,
and others transparently without
your knowledge. At the end of the
session, you must type REMOVE (or
have your program call the primitive
DSAVE) to ensure that the directory
will be saved to disk.

Conclusion
FORTHDOS is a simple but effec
tive single-user DOS. Since it is
modular, only the modules required
for a given application need to be
stored in RAM. This makes FORTH
DOS a "tight" and straightforward

system. For all its simplicity, it gives
the FORTH user all of the capabilities
found in most microcomputer DOSes
but without the disadvantages of
complex structures or high system
overheads.
I have been using FORTHDOS for
over a year now . Most of its use has
been as an integral part of a word
processor (which I used, among other
things, to write this article). Even
after a year of considerable use, I
have found no errors in the software,
and it gives me all the advantages of a
conventional DOS with none of the
disadvantages of the traditional
"blocks" storage system in FORTH.
An added feature: this system re
mains compatible with the concept of
blocks. At any time, I can still .edit
any block of a file with a conven
tional FORTH block editor.
FORTHDOS is easily understood
(after a little study and experimenta
tion) and easily modified to suit your
needs. I hope that you will find it as
practical and enjoyable as I have.•

To Order

21969 Katy Freeway

1-800-231-3680
800-231-3681

Katy (Houston) Texas 77450

1-713-392-0747

SA VE BIG [ OLLARS ON ALL TRS-so® HARDWARE & SOFTWARE
TRS-80"' BY RADIO SHACK . Brand new in cartons delivered. Save state sales tax. Texas residents add only
50/o sales tax. Open Mon.-Fri. 9-6, Sat. 9-5. We pay freight and insurance. Come by and see us. Call us for a
reference in or near your city. Ref: Farmers State Bank, Brookshire, Texas.

WE OFFER ON
REQUEST

WE ALWAYS
OFFER
121

Federal Express (Overnight Delivery)

121 NO extra charge for Master Card
or Visa.

Houston Intercontinental
Airport Delivery (Sama Day)

121 We use Direct Freight Lines. No
long waits.
In stock TRS-80 Model

U.P.S. BLUE (Every Day)

II and Ill

References from people who have
bought computers from us probably
in your city

• TRS·BO is a Registered Trademark of Tandy Corp

•
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121 We always pay the freight and
insurance

No Tax on Out ofTaxas Shipmants!

Save
10°10 15°10

121 Toll free order number
121 Our capability to go to the giant
TRS·BO "' Computer warehouse 5

OR MORE
We Specialize In Overseas Shipments

hours away, in Ft. Worth, Texas,
to keep you in stock.

JOE McMANUS
I

Telex 77-4132 (Fleks Hou)
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Programmers

The Environ01ent
is the Message

Our Climate Encourages Creativity. . . Inside and Out
At Tri, our environment, inside and out, stimulates the creative
technical thinking that sets us apart from the rest. We can't, of
course, take credit for the year- round sunshine and the warm
ocean breezes -- What we can take credit for is the careful con
struction of an internal climate that does for the professional spirit
what sunshine does for the personal one.
Backed by Citicorp, with overSIOO billion in assets. our re
sources enable the development of sophisticated systems.
create access to the most advanced equipment available, and
provide individual computer terminals.
If you're a professional seeking a change of climate inside
and out, consider working on the design and development of ad
vanced computer systems and networks at a company thaf s rev-·
olutionizing the banking industry all over the world

SOFlWARE ARCHITECTS
Design architecture for an on-line .real-time transaction-oriented
system. Expertise in the design of a large-scale, multiple release.
software system such as ticketing. reservations. financial trans·
actions. and/ or information network systems .. especially in <1
distributed mini-communications network environment.

COMMUNICATIONS SOFlWARE DESIGNERS
Will design front end processors and communication networks.
Requires 5+ years experience in telecommunications softwan·.
both networking and protocol definition.

TEST AND INTEGRATION ANALYSTS
A background in software and systems testin~ ml'thodoloey for
large·scale systems. Prefer 2 years or>-line prowammin~ experimn·.

PROGRAMMING ANALYSTS

MICROPROCESSOR
DESIGNERS

Wtll design and dNelop or>- line trans
action processing systems S-10 years
experience in several of the following
areas required: operating systems:
structured system design: on-line
transaction processing (e.g., CICS.
ENVIRON/ I. GEMCOS): distributed
networks (e.g .. Tandem. HP. PE.
DEC): or systems documentation.
Assembly language or COBOL pre
ferred

Design and implement applications
on microprocessors or home com
puters. Requires S-111 years desi~n
and programming experience: min~
mum one year experience with min1r
processors. Cpreferably oS02 or
H080/2p,()/R0Rii a'sembly language).

Tn oilers one of the finest salary.
benefits and vacation plans in the
industry, relocation a'sistance, med
ical and dental insurance. financial
services. a van pool from most out
lying Los Angeles areas. and a special
health club membership. Forward
your resume to:

DATA BASE PROCESSOR
DEVELOPERS
Design and develop a high through
put, high reliability Data Base Man
agement System TheDataBaseProc
essor consists of mult~super-minrs
and various intelligent peripherals
utilizing PASCAL Requires 5-8 years
experience in several of the follow
ing areas: database management sys
tems; operating systems: compiler
development or system utilities.

Profe1111lonal Staffln11

TRANSACTION
TECHNOLOGY INC.
3100 Ocean Park Blvd

Dept BY-4/82
Santa Monica, CA 90405

IT!- Designin~ the future of banking .

for the world

An Equal Opp ortunity Employ e r M/F/H
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Silicon Office is the latest microcomputer
software program from the Bristol Software Factory.
Designed specifically for use with the
Commodore PET 8096, it'll help you run your office
with the minimum amount of effort and maximum
efficiency.
Think of it like three normal software packages
in one, each separate package totally interactive with
the other.
For around $7,000, you can have the complete
electronic office, the solution to practically all your
business problems. The price includes Commodore
hardware, a high quality daisy wheel printer and
Silicon Office software.
Silicon Office is made up from a flexible
information management system which lets you
create and maintain an extensive filing
arrangement. Allowing you to search
quickly through your records, making
cross references between files in order to
gain the facts you require.
A highly sophisticated word
processing program allows you to
generate letters, documents and reports.
Letting secretaries get on with the more
important tasks.
And a fully comprehensive
calculator means you can handle all the
number crunching you're ever likely to
do in a business situation. Leaving the

accounts department to concentrate on more
profitable things.
But that's not all by any means.
Silicon Office also has a special
programmability feature which means you or your
dealer can expand and tailor the Silicon Office
program to your business.
When Silicon Office is used in an everyday
business situation, certain command sequences are
inevitably repeated. By writing short, very simple
programs which are entered into the computer's
memory, Silicon Office can perform the necessary
tasks, automatically.
And last, but by no means least is an optional
communications facility.
It doesn't take much imagination to see the
potential of Silicon Office in virtually any line of
business.
So to get a better grasp, send away for our
brochure. It'll only cost you a stamp. And it could save
you a fortune. Or talk to your
local Commodore dealer who
has all the facts at his
fingertips.
You'll soon see how
you're much better off with
Silicon Office. Than without.
-

PET
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I can't wait to get my hands on a free copy of the Silicon Office brochure.

~ Nam

J Position._________________________________
Company~~~~~~~~~~~~~~~~~~~~~~~~~~~~

Address
I own a Commodore PET (Please tick box)

YESO NOD

~ Send to: The Bristol Software Factory, do Associated Marketing Systems Inc.,
·~

55 Central Drive, Farmingdale, New York NY 11735
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Micr0Shakespeare3
Andrew Kalnik
3201 Wamath Drive
Charlotte, NC 28210

The substitute instructor walks into your programming
class wearing a ruffled collar. You enrolled in evening
courses at Avon Community College hoping that the ses
sions would be intellectually stimulating. Your expecta
tions are high; this instructor is, well-very interesting.
The spade beard is common enough, but his long,
velvet-trimmed coat and high stockings resemble the garb
Errol Flynn wears in the old movies.
Everything comes together when the instructor turns to
sign his name for the class to see. You recognize the script
with the ornamental scrollwork under it and realize that
if you can only walk away with that autographed slab of
chalkboard, you can sell it for millions. The substitute in
structor has signed William Shakespeare.
He tells you to call him "Master Will." He says he
comes from Stratford-just down the road. His opening
remarks come in an Elizabethan accent. Master Will tries
to encourage the class:
"... We were not born to sue, but to command.... "
(Richard II, Act I, scene i)
Continuing, he says he knows that you all have prob
lems making your computer systems do what you want:
" .. .I see your brows are full of discontent,
Your hearts of sorrow.... "
(Richard II, IV, i)
" ... You know not what you do .... "
(Romeo and Juliet, I, i)
The instructor of Avon has no doubt that you can all
put your systems in good order. He stresses that he
doesn't want to make Much Ado About Nothing but that
attention to detail is important. He's sure that you'll be
careful not to write any self-destroying programs, and
thus you'll avoid having your Love's Labour's Lost.
Master Will suggests the class talk over its program
ming difficulties. Bring on your problems, he says. He en
joys challenges:
362
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"The bugs which you would fright me with I seek .... "
(The Winter's Tale, III, ii)
Master Will's confident air makes you certain that he'll
be able to help. He assures you that he can show you
useful programming techniques:
"...make that appear where it seems hid ... "
(Richard III, I, ii)
His slightly bulging eyes seem melancholy and very
wise as he inspects the flowcharts he has asked you to
draw as an exercise:
"... leave these sad designs ... "
(Richard III, I, ii)
You feel better after he marks your block diagram with
a few strokes of his quill pen. Now, he says,
"...What thou woulds't it do
Is done into thy hand .... "
(Antony and Cleopatra, IV, xiv)
As he leaves (erasing the chalkboard and with it your
dreams of avarice), his words fill you with enthusiasm for
the nearly limitless horizons of microcomputing:
"...and the end of it
Unknown to the beginning .... "
(Coriolanus, III, i)
He leaves a little quiz scratched in that old-fashioned
script. Let's see if you paid attention to what Master Will
taught. We've collected some of his writings and
translated them into modern computing terms.
All you need is a sharp quill and brain. Match each
Shakespearean quote on pages 364 and 366 with the most
pertinent modern phrase. Only you will know whether
you have ended up As You Like It or in the middle of The
Comedy of Errors. The answers and MicroShakespeare
ratings are on page 37 4.
[Editor's note: Each of the items 1 through 20 matches one of the
answers "a'' through "t," so read through all the answers before you
attempt a match .. . PL/

The
hard facts
about Software
from
Byte Books
BASIC Scientific
Subroutines, Vols. I and
II
Valuable programs far professional
and hobbyist
by Fred R. Ruckdeschel

Designed for the engineer,
scientist, experimenter, and
student, this series presents a
complete scientific subroutine
package featuring routines
written in both standard
Microsoft and North Star
BASIC.
• Volume I covers plotting,
complex variables, vector and
matrix operation, random
number generation, and series
approximations.
• Volume II includes least
squares approximation,
special polynomial functions,
approximating techniques, op
timization, roots of functions,
interpolation, differentiation,
and integration.
Volume I
ISBN 0-07-054201-5
336 pages; hardcover
19.95
Volume ll
ISBN 0-07-054202-3
800 pages; hardcover
23.95

Threaded Interpretive
Languages
How ro implement FORTH on your

280
by Ronald Loeliger

This book develops an inter
active, extensible language
with specific routines for the
Zilog Z80 microprocessor.
With the core interpreter, as
sembler, and data type defin
ing words covered in the text,
it is possible to design and
implement programs for al
most any application and
equivalent routines for dif
ferent processors.

For the novice, this book
steps through the System,
bringing the user to a sophis
ticated level of expertise.
Once familiar with the
System, the reader will find
the Guide an invaluable
reference tool for creating ad
vanced applications.
ISBN 0-07-006745-7
204 pages; softcover
11.95

The BYTE Book of Pascal
A powerful, structured language

Blaise W. Liffick, Edicor

ISBN 0-07-038360-X
272 pages; hardcover
18.95

Beginner's Guide for the
UCSD Pascal System
The masc popular Pascal version ex
plained by ics creator
by Kenneth L. Bowles

Written by the originator of
the UCSD Pascal System, this
informative book is an orien
tation guide to the System.

Name

Based on articles, language
forums, and letters from
BYTE magazine, this work is
a valuable software resource.
Pascal continues to be
popular as a structured pro
gramming language. Written
for both potential and
established users, this book
introduces the Pascal language
and examines its merits and
possible implementations.
Featured are two versions of a
Pascal compiler, one written

Tide

in BASIC and the other in
8080 assembly language; a
p-code interpreter written in
both Pascal and 8080
assembly language; a chess
playing program; and an APL
interpreter.
ISBN 0-07-037823-1
334 pages
hardcover
$25.00

Beyond Games: Systems
Software for Your 6502
Personal Computer
Creating programs for the Apple,
Acari, Challenger and PET com
pucers
by Kenneth Skier

At last, a complete program
ming guidebook. A self
contained course in struc
tured programming and top
down design, this book
presents a powerful set of
tools for building an extended
monitor, disassembler, hexa
decimal dump routine and
text editor programs.
ISBN 0-07-057860-5
440 pages; sofccover
14.95

Price

Quantity

Amount

Address
City

Stare
Check
Enclosed
Bill Visa/Master Card Number

Zip

Amount

Add 75¢ per book !o cover shipping

~'!~

Expiration
Dare

1?n\i
BYTE Books

costs:

Total

70 Main Street

Circle 64 on inquiry card.

Peterborough, N.H. 03458

ORDER TOLL FREE 800/258-5420
84

Circle 262 on inquiry card.

PRINTERS

APPLE™

C. ITCH MODEL 8510
or ADS 8001

EXPANSION BOARDS
PROMETHEUS

Technical F o r u m - - - - - - - - - 
1. (

) Well, go to
there were no
more compari
son ...
Troilus and
Cressida,
I, i

a.

Well, GOTO;
there were no
more compari
sons.

2. (

) I'll do and I'll
do, and I'll do.
Macbeth,
I, iii

b.

Oh, I see-the
EQUAL flag is
set.

3. (

) The search so
slow!

c.

What do you
think of that
function we're
tracing on the
screen?

d.

It's not respond
ing when you
key in binary.

e.

Let's see-it's
two NAND's
make an OR,
and two NOR's
make an
AND-or is it?

Your memory is
bad ....
Love's
Labour's
Lost,
IV, i

f.

I want to design
a board that

7. (

I have lost com
mand ....
Antony and
Cleopatra,
III, ii

g.

Check where
we've halted
and what the
stack has in it.

8. (

On what condi
tion stands it
and wherein... 7
Richard II,
II, iii

h.

Make sure the
4 MHz pulse is
getting through.

9. (

... corrupt cur
rent of the
world ...
Hamlet,
III, iii

I.

It filled the area
reserved for in
put with zeros.

• MEM-1: Memory expansion mod
ule with quality 16K RAM. Fully
buffered. Compatible with Micro
soft Softcard'" CP/M'" and all
Apple software.

PRINT FEATURES
Characters: 8 sizes, 5 different al
phabets, upper /lower case descen
ders.
Print Mode: 9xN, exceptional qual
ity combined with proportional
spacing.
Graphics: 144x144 dots/in. and block
graphics.
Print Head: 9 pins, heavy duty
designed with air-cooled fans.
Number of Columns: 136 max.
Print Speed: 120 CPS.
Print Direction: Bidirectional logic
seeking .
Throughput: From 44 to 52 in./min.
Line Spacing: Variable to 1/144 in.
Print Width: 8 in. max.
Form: Folded/Sheet.
Form Feed: Tractor and friction ,
bidirectional.
Width: 4.5 in. to 10 in.
Number of Copies: Original plus 3.

PRICE
Parallel Interface ..... . .... $550.00
RS232-C Interface . . . . . . . . 650.00
Apple 11 Interface . . . . . . . . . 632.00

EPSON

MX-80 ......... . .......... $449.00
MX-80F/T . . .. . .... . . . . . . . . 550.00
MX-100.... .. .......... .. . 750.00

list Price

Our Price

$169.00

$110.00

• VERSAcard'": Serial/Parallel In
terfaces, Quartz Clock/Calendar;
BSR Control.
Lis I Price

Our Price

$249.00

$199.00

AN TEX DAT A SYS
• ADS PRT-1: Parallel interface
card allows you to interface your
Apple computer to any printer
that has Centronics compatible
interface.
Lisi Price

Our Price

$120.00

$60.00

Cymbeline,
I, ii

ADVANCE LOGIC SYS
• SMARTERM'": 80 column card.
Expand your Apple to a full 80 col
umns with the software com
mands.
Automatic 80 to 40 and 40 to 80
column switching.
Fully compatible with Apple. Pas
cal and CP/M software.
Lowest power consumption of all
presently available 80 column
cards on the market.
9 extra characters included that
are not provided on the Apple
keyboard : Back Slash. Underline.
Accent, Left/Right Brace, Logical
OR. Tide, Delete, Bracket, Carrot.
List Price

4. (

with none ...
Much Ado
About
Nothing,
III, i
5. (

Our Price

INTERFACE

List Price

Our Price

$269.00

$220.00

) With character
too gross ...

Measure for
Measure,
I, ii

$360.00
$288.00
• Z-CARD: Z-80 CPU with CP/M
software.

Available for 8510/Epson with Apple/
Atari/IBM/Osborne/PET/ TRS-80.

) A block moved

VIDEX

SOFTWARE
MICROPRO
CP/M Version
Word Star
MailMerge
SpellStar
Data Star
SuperSort I
SuperSort 11
Word Master
CalcStar
Apple Version
Word Star
MailMerge
Spell Star
DataStar
SuperSort I

List Price

Our Price

$495.00
150.00
250.00
360.00
250.00
200.00
150.00
295.00

$297.00
90.00
150.00
210.00
150.00
120.00
90.00
177.00

P~ce

Our Price

$375.00
125.00
200.00
295.00
200.00

$225.00
75.00
120.00
177.00
120.00

Lisi

SYSTEM PLUS
Accounting Plus -- CP/M Version.
Apple Accounting Plus.

• Videoterm: 80 column display
board . Expand your Apple to a full
80 columns with the software
commands.
List Price

Our Price

$345.00

$270.00

6. (

• Soll Video Switch.
List Price

Our Price

$35.00

$30.00

ORANGE MICRO
• Grappler

List Price

Our Price

$165.00

$140.00

PLOTTERS
HOUSTON INSTRUMENT
HIPLor·
List Price

DMP-3
D M P-4
DMP-5
DMP-7
DMP-6
DMP-8

Our Price

$1085.00 $ 922.00
1385.00 1177.00
1485.00 1262.00
1985.00 1687.00
1685.00 1432.00
2185.00
1857.00

PEN EXCHANGE KIT

MDT

MICRO DATA TEK
A Division o I lntematlonal Antex, Inc.

2630 California Street
Mountain View, CA 94040

(415) 941-7914
lWX 910-373-8500 "INTERAX PTVY"
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DMP-442 6 PEN
DMP-593 8 PEN
Phone orders accepted .
Payment:
o Check enclosed
o Master Charge

uses nothing
but NAND's
and NOR's

$356.00
456.00

o Visa
o C.O.D.

California residents. please add 6% sales tax.
All unit prices are f.o.b. Mountain View.
California.

BOY IS THIS
cosfING YOU.
It's really quite basic: time is
money.
And BASIC takes a lot more
time and costs a lot more
money than it should every
time you write a new business
software package.
Especially when you
could speed things up with
dBASE II.

dBASE II is a complete
applications
development package.
Users tell us they've cut the amount of code they
write by up to 80% with dBASE II.
Because dBASE II is the high performance relational
database management system for micros.
Database and file handling operations are done
automatically, so you don't get involved with sets, lists,
pointers, or even opening and closing of files.
Instead, you write your code in concepts.
And solve your customers' problems faster and for
a lot less than with BASIC (or FORTRAN, COBOL
or PL/I).

dBASE II uses English-like commands.
dBASE II uses a structured language to put you in
full control of your data handling operations.
It has screen handling facilities for setting up input
and output forms.
It has a built-in query facility, including multi
key and sub-field searches, so you can DISPLAY
some or all of the data for any conditions you want
to apply.
You can UPDATE, MODIFY and REPLACE entire
databases or individual characters.
CREATE new databases in minutes, or JOIN data
bases that already exist.
APPEND new data almost instantly, whether the
file has 10 records or tens of thousands.
SORT the data on as many keys as you want. Or
INDEX it instead, then FIND whatever you're looking
for in seconds, even using floppies.
Organize months worth of data in minutes with the
built-in REPORT. Or control every row and column
on your CRT and your printer, to format input and
output exactly the way you want it.
You can do automatic calculations on fields,

records and entire databases
with a few keystrokes, with
accuracy to 10 places.
Change your data or your
entire database structure
without re-entering all
your data.
And after you're finished,
you can protect all that
elegant code with our run
time compiler.

Expand your clientbase
with dBASE II.
With dBASE II, you'll write programs a lot
faster and a lot more efficiently. You'll be able to
write more programs for more clients. Even take
on the smaller jobs that were out of the economic
question before. Those nice little foot-in-the-data
base assignments that grow into bigger and better
bottom lines.

Your competitors know of this offer.
The price of dBASE II is $700 but you can try it
free for 30 days.
Call for our Dealer Plan and OEM run-time package
prices, then take us up on our money-back guarantee.
Send us your check and we'll send you a copy of
dBASE II that you can exercise on your CP/M® system
any way you want for 30 days.
Then send dBASE II back and we'll return all of your
money, no questions asked.
During that 30 days, you can find out exactly how
much dBASE II can save you,
and how much more it lets
you do.
But it's only fair to warp
you: business programmers
don't go back to BASIC's.
Ashton-Tate, 9929 Jefferson,
Los Angeles, CA 90230.
(213) 204-5570.

Ashton~ate
©Ashton-Tate 1981

®CP/ M is a registered tradema rk of Digital Research.
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Technical Forum
) Lead off this
ground, and
let's make fur
ther.. ..
The Tempest ,
I, ii

10. (

11. ( ")Against this
coming end
thou shoulds't
prepare.
Sonnet,
XIII

j.

We're coming
up with persis
tent errors dur
ing MEMCHK.

k.

Even hitting
"RESET"
doesn't get us
out of this
loop!

12. (

) Jump after the
inquiry on your
own peril. ...
Cymbeline ,
V, iv

I.

You'll be in
trouble if you
follow the
COMPARE
with a GO TO.

13. (

) Four negatives
make two af
firmatives ....
Twelfth
Night,
V, i

m.

OK, right here
we get a read
ing of zero
volts. Let's see
where this line
ends up.

WARNING!
Electric Power Pollution.
Spikes & Lightning
HAZARDOUS to
MICROCOMPUTERS!!
Patented ISOLATORS provide
protection from . . .
• Computer errors caused by
power line interference
'
• Computer errors due to system
equipment interaction
'
• Spike damage caused by
copier/elevator/air conditioners
2
Pat. #4 .2!i9.705
().
• Lightning caused damage
•• FULLY GUARANTEED ..
• ISOLATOR (IS0·1) 3 isolated 3-prong sockets; Spike Suppression;
useful for small offices, laboratories, classrooms.. .. .. . . . $69.95
• ISOLATOR (IS0·2) 2. isolated 3·prong socket banks; (6 sockets
total); Spike Suppression; useful for multiple equipment installa·
lions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $69.95
•SUPER ISOLATOR (IS0·3) similar to IS0·1 except double isolation
& oversize Spike Suppression; widely used for severe electrical
noise situations such as factories or large offices..... .. $104.95
• SUPER ISOLATOR (IS0· 11) similar to IS0·2 except double isolated
socket banks & Oversize Spike Suppression; for the larger system
in severe situations. . . . . . . . . . . . . . . . . . . . . . .
. .. .. $104.95
• MAGNUM ISOLATOR (IS0·17) 4 Quad Isolated Sockets; Multiple
Spike Suppressors; For ULTRA·SENSITIVE Systems in extremely
Harsh environments ... .. . .. ... . . . . . . . . .. ... .. . . . ... $181.95
• CIRCUIT BREAKER, any model (Add·CB) .... .. ... . .. . Add $9.00
• CKT BAKR/SWITCH/PILOT (·CBS) ... . . . . . . . . . . . . . .. Add $17.00
AT YOUR DEALERS
MasterCard, Visa, American Express
ORDER TOLL FREE 1·800·225·4876 (except AK, HI, PR & Canada) ·

..
.

~Electronic

Specialists, Inc.

171 South Mam Street. Natick. Mass 01760
0
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14. (

)Assay the
power you
have ....
Measure for
Measure ,
I, iv

n.

... We get all
sorts of garbage
on the 115 V
AC line whenever the dryer
or refrigerator
goes on.

15. (

)Dost thou like
the plot?
The Tempest,
II, i

o.

It'll take all
day to find a
match.

16. ( )I would by
contraries execute all
things....
The Tempest,
II, i

p.

.. .if you do
that, you'll
erase your
backup files.

17. (

) Go, clear thy
crystals ....
Henry V ,
II, 3

q.

Why don't you
scope the output of the
78057

18. (

)Thou art too
base to be acknowledged....
The Winter's
Tale ,
IV, iv

r.

You need to
sum all the
variables as you
go along, so
that you can get
the final totals
easily.

19. ( ) That action,
hence borne out
may waste the
memory of
former days ....
II Henry IV,
IV, v

s.

We need finer
resolution than
we can get with
a 5 by 7 dot
matrix.

20. ( )Now I perceive
that she hath
made
compare ... .
A Midsummer
Night's Dream,
III, ii

t.

I'll take care of
those iterations
in nested loops.
in nested loops.

See answers on page 374. •

STOP

SOFTWARE
FAILURES
Using a micro in a product sounds easy ..
One piece of software can make the difference
betwt:;en success and failure.

What do you do when the software
doesn't work? Over the years, we have
seen me:_ y good products fail, either
before or after they reached the market,
because tre microprocessor software
did not do its job.
W~AT WENT WRONG?
~ my of the failures occurred because
the people programming the micro did
not know howtoorgani7e a large control
program. Those responsible for the pro
duct implementation were wizards at
hardware design and had easily coded
small micro control programs before.
But the programming techniques that
worked for less than 2K bytes of rode
simply fell apart as the program grew
beyond 4K bytes.
Unfortunately, the loops and tests and
flags that work so well for a small pro
gram get out of control very rapidly as the
program grows. Prettysoon,someofthe
things the program must do are not
being done fast enough. The code gets
too complicated, difficult to modify and
unreliable. The result: another software
failure!
·

Fortunately, these problems can be
avoided by using a program manager.
You can divide your complex control pro
gram into a number of separate, more
manageable programs, called tasks,
each desi.gned to do one job. For exam
ple, a Keyboard Task might handl8 user
input; a PrinterTask might generate re
ports. Each task can be written and tested
sep
tely and then combined to form a
reliao1e, finished system.
The program manager, called a multi
tasking executive, supervises the orderly
execution of these tasks, assuring that
the most important jobs always get done
first. Ta: .s appear to be executing sim ul
taneOL y. It's almost like having a separ
ate CPU for each task'

That is why professional software des
igners are now turning to AMX as the
starting point for their product and sys
tem designs. They know that AMX will
shield them from the difficulties of mana
ging the micro, freeing them to concen
trate on their application.

High level language interface modules
are available separately to allow AMX to
be used with most popular program
ming languages including PASCAL, C,
PL/Mand FORTRAN . Of course, you can
also code in assembly language if
required.
Users of the CP/M and FLEX Opera
ting Systems can utilize our AMX inter
face modules to access information on
diskette in real time.

COMPLETE DOCUMENTATION

AMX is our multitasking executive for
the 8080, 8085, Z80 and 6809 proces
sors. We're rather proud of it. We made
AMXcompact, very fast, and ROMableto
meet our own application needs. Even
though the AMX nucleus is less than
1400 bytes in size, it features multiple
I.ask priorities, intertask message pas
sing with priority queuing, external event
synchronization, and interval liming with
32-bit precision. Each feature is clearly
explained in the AMX Reference Manual.

RELIABILITY BUILT IN
We don't know anyone who can write
an executive without errors, so we
thoroughly tested AMX in real applica
tions before ever offering it as a product.
That is why not one system malfunction
has ever been attributed to AMX. That
kind of reliability just isn't an accident.

HARDWARE INDEPENDENCE
AMX does not require a particular
hardware configuration . Of course, it
does need a microprocessor, but even
there we offer you a choice. You control
your environment. You pick the 1/0
method. You decide the most optimum
interrupt service technique for your sys
tem. AMX will support your choice.

AMX can be judged by the quality of
our documentation. The positive re
sponse from our users has exceeded
our expectations. Our manuals are es
pecially valuable to those just being
introduced to real-time multitasking.
More experienced users will appreciate
·the fact that we deliver AMX source on
diskette to permit AMX to be moved to
the software development system of
your choice.

HOWTOORDER
A specification sheet and price list ar~
available, free. Your check or money
order for $75 will purchase the AMX Ref
erence Manual for immediate evaluation
(specif y8080, 8085, Z80 or 6809 proces
sor) . Add $25 for postage and handling
outside USA and Canada. The standard
AMX Multitasking Executive package,
including source code, is available for
$800 after signing our liberal license
agreement.
AMX is the choice of professionals the
world over. Make it yours, today.

~~ KADAK

:11,F
-.

Products Ltd.

184 7 West Broadway Avenue
Vancouver, B.C., Canada V6J 1Y5
Telephone (604) 734-2796
Telex 04-55670

CP/M 1s a trademark of 01g1tal Research Corp.: FLEX 1s a trademark of Technical Systems Consultan ts. lnc .; ZB01s a trademark of Zilog Corp.
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Go with McGraw-Hill's
TAKE ANY 3 BOOKS
FOR ONLY $1oo EACH

when you join the
COMPUTER PROFESSIONALS'
BOOK CLUB (values up to $75.00)*
THE PASCAL HANDBOOK . By
Jacques Tiberghien . 471 pp . A sin
gle reference manual that tames
this unruly language. Every feature
of Pascal is expla ined in a brilliantly
organized format that covers the
major Pascal dialects, including
Jensen and Wirth's orig inal defini 
tion, with the CDC imp lementation
... the proposed ISO Standard .. .
UCSD Pascal ... Pascal 1000
(HPlOOO) .. . OMSI Pascal-I ... and
Pascal/Z.

582365-98

$35.00

rcounts as 2 of your 3 bool<sJ

MICROPROCESSOR APPLICATIONS
MANUAL. By Motorola Semicon
ductor Products, Inc. 720 pp., il
lus., 8112 x 11 format . With nuts
and-bolts practicality, this manual
by the Motorola people (who should
know) gives you detailed appl ica
tions inf or ma ti on on micro
processors. Assumes no prior
knowledge on your part about
MPUs.

43512788

COMPUTER CAPACITY. By Melvin J.
Strauss . 288 pp ., tables and
charts . The key purpose of the book
is to provide both senior manage
ment and DP practitioners with a
methodology for identifying and
quant ifying issues of capacity and
demand within the data center
without becoming entrapped by
language problems

582317-9

$24.95

$42.50

BUILD YOUR OWN ZBO COMPUTER.
By Steve Ciarcia . 330 pp., dia
grams, softbound. Written for peo
ple who don't need an introductory
electronics handbook. Its admira
bly achieved objective is to present
a practical, step-by-step analysis
of digital computer architecture
and the construction details for a
complete and functional micro
computer.

109/621

rcounts as 2 of your 3 bool<sJ

$15.95

DATA STRUCTURES USINC PAS
CAL. By Aaron M. Tenenbaum and
Moshe J. Augenstein . 544 pp., il
lus . With its emphasis on struc 
tured design and programming
techniques, this definitive work
takes you on a trailblazing journey
through Pascal. Separate chapters
are devoted to the stack , recursion,
queues and lists, Pascal list pro
cessing, trees, graphs and their
app lications.

582230-X

$23.95

HOW TO BUILD YOUR OWN WORK
INC MICROCOMPUTER. By Charles
K. Adams. 308 pp., 214 illus. and
tables. Everything you need to know
to build your own microcomputer
with a handful of chips! The author
takes you through the hardware ...
assembly and running of the sys
tem ... and details the instruction
set and mechanics of program
ming.

582267-9

ENCYCLOPEDIA OF COMPUTER SCIENCE_ Edited
by Anthony Ralston and C. L. Meek. 1,500 pp., 60
illus., 100 charts, 7 x 10 format. This first and only
in-depth coverage of the entire field of computer
science in a single volume is comprehensive and
completely up to date.

769/01X A

lcounts as 3 of vour 3 booksl

$60.00

$16.95

MICROPROCESSORS/MICROCOM
PUTERS/ SYSTEM DESICN . By
Texas Instruments Learn ing Center
and the Engineering Staff of Texas
Instruments, Inc . 634 pp ., illus.,
outsized 71/4 x 101/4 format . The
book takes you through the devel
opment of memory-to-memory ar
ch itecture, shows you the compo
nents, and details programming
methods and techniques.

637 /58X8

$26.95

1counts as 2 of your 3 bool<sJ

MINICOMPUTER SYSTEMS: or
ganization, Programming, and
Appllcatlons. By Richard H. Eck
house, Jr. and L. Robert Morris.
2nd Ed ., 491 pp., illus . Updated ,
revised, and expanded, this is a
book for every systems program
mer, systems designer, computer
sc ientist, and application special
ist who wants to know more
about microcomputer hardware ,
software, and design.

7871026

$21.95

AUTOMATIC DATA PROCESSINC
HANDBOOK. Edited by The Diebold
Group. 976 pp., 269 illus. Written
by a staff of internationally recog
nized authorities on ADP, this com
prehensive handbook explains sys
tems, programming and the lan 
guages, communications pro
cesses, and the design and instal
lation of today's computers.

168/0758

$49.95

APPLE PASCAL: A Hands-On-Ap
proach. By Arthur Luehrmann &
Herbert Peckham. 426 pp ., spiral
bound . Finally, a how-to-use
PASCAL book for Apple computer
users that makes a complex lan
guage as easy as (forgive us!)
applesauce. Takes you from "total
ignorance" all the way up to very
impressive competence in the use
of that rather complex language,
PASCAL.

SOFTWARE DEBUCCINC FOR MI
CROCOMPUTERS. By Robert C.
Bruce . 351 pp., illus. Takes you
through the fundamental methods
for finding errors, glitches , and
faults in programs ... goes on to
techniques for tracking down and
exterminating program bugs ...
then combines these techniques
into a complete debugging plan.

4911712

582075-7

$14.95

rcounts as 2 of your 3 bool<sJ

$18.95
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CYCLOPEDIA OF COMPUTER SCIENCE, billing me only
$3.00, or any 3 other books, billing me only $1.00 each, plus
local tax, shipping and handling charges. I agree to purchase
a minimum of three additional books during my first year as
outlined under the Club plan described in this ad. A ship
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Please enroll me as a member and send me either the EN
CYCLOPEDIA OF COMPUTER SCIENCE, billing me only
$3.00, or any 3 other books, billing me only $1.00 each, plus
local tax, shipping and handling charges. I agree to purchase
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ping and handling charge is added to all shipments.
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count as more than one choi< e.

___.

.____ __.I I___-~I .___I_ _____.

Ad d ress/Ap L # - - - -- - - - - - - - - - - - - - 

Acld ress/Apl. # - -- - - - - - - - - -- -- - -- 

City, State, Z I P - - - --

City, State, Z ip -- --

L-----_____.l . .__l_

Corporate Affiliation - --

-

___,I.__I_

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

-


-

This order subject to acceptance by McGraw-Hill. All prices
subject to change without notice. Offer good only to new
members. Orders from outside the U.S. cannot be accepted.

BYTE

P39553

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

Corporate Affiliation

This order subject to acceptance by McGraw-Hill. All prices
subject to change without notice. Offer good only to new
members. Orders from outside the U.S. cannot be accepted.

BYTE

P39554

Be sure to
consider these
important
titles as well!

EXPERIENCE!

6502 SOFTWARE DESICN. By L. J.
Scanlon

582138-9

$10.50

THE CIANT HANDBOOK OF COM
PUTER PROJECTS. By the Editors of
73 Magazine

582012-9

$15.95

SYNTAX OF PROCRAMMINC LAN
CUACES: Theory and Practice. By
R. C. Backhouse

582064-18
$25.95
rcounts as 2 of your 3 booksJ
STRUCTURED PROCRAMMINC:
Theory and Practice. By R.C.
Linger. H.D. Mills, & B. I. Witt

788/5378
$22.95
rcounts as 2 of your 3 bOOksJ

THE DEVIL'S DP DICTIONARY. By
Stan Kelley-Bootle . 160 pp.,
softbound. This dev ilishly clever lit 
tle book is guaranteed to fill anyone
who has ever slaved over a hot ter
minal with savage delight. Some
500 computer words and terms are
misdefined, from abacus to your pro
gram.
340/226
$7.50

PROGRAMMING AND INTERFAC1NG THE 6502-Wlth Experi
ments. By Marvin L. De Jong. 414
pp ., heavily illus., softbound. This
guide not only teaches you all you
must know about programming and
interfacing the 6502, but it also
carries you to a high level of under
standing and proficiency quickly
and painlessly.
562060-3
$15.95

MICROCOMPUTER INTERFACING.
By Bruce Artwick. 352 pp., 117 il
ZBO USERS MANUAL. By Joseph
lus. In this up-to-date, complete
Carr. 326 pp., with diagrams,
design guide you'll find the de
charts and tables. Takes you
tailed descriptions and explana
through every opportunity the ZAP
tions necessary to enable you to
can offer. It covers Z80 pin defini
select, build, and interface micro
tions, CPU control signa ls , support
computer systems to virtually all
ships, interfacing peripherals, and
applications. Advanced interface
much more. It also includes a 177
· devices and methods are thor
page Z80 instruction set so you can
oughly exa mined and illustrated.
study the instructions on a one
by-one basis.
769/436
$24.95
562336-5
$16.95
PERSONAL COMPUTING: Hard
ware and Software Basics. Elec
ELECTRONIC GAMES: Design,
Programming, and Trou
tronics Book Series. 224 pp., 175
bleshootlng.
By
w. H.
illus .. 81/2 x 11 format. Gives you
comprehensive guidance to the
Buchsbaum and R . Mauro . 335
present state of the art in personal
pp., 338 illus . Information you
need to design, program, and trou
computers-an overall survey of
the technology and methods avail
bleshoot electronic games is right
here in this widely popular hands
able to perform various tasks, facts
on guide.
about the work others are doing
and just how they are doing it.
067 /2106
$26.95
191/514
$24.50
rcounts as 2 of your 3 booksJ

PROGRAMMING LANGUAGES. By
Allen B. Tucker, Jr. 439 pp., illus.
Gives you not only the principles of
design but the applications of six
major programming languages.
Shows you their strengths and
weaknesses in solving various rep
resentative "benchmark" prob
lems.
$26.50
654/1566
rcounts as 2 of your 3 booksJ

BIT-SLICE MICROPROCESSOR DE
SIGN. By John Mick and Jim Brick .
398 pp. All in one place-the cru
cial information you 've been need
ing about the 2900 family of bit
sl1ce microprocessor components.
This remarkab le " first" designs
right before your eyes not just one
but two complete 16-bit machines!
417 / 614
$24.00

THE BYTE BOOK OF PASCAL. Edited
by B. W. Liffick

$25.00
789/6738
rcounts as 2 of your 3 booksJ
THE Z-BO MICROCOMPUTER
HANDBOOK. By W. Barden, Jr.

784/914

$8.95

COMPILER DESICN AND CON
STRUCTION. By A. Pyster

582026-9

$24.50

COMPUTER PERIPHERALS FOR
MINICOMPUTERS, MICROPRO
CESORS AND PERSONAL COMPUT
ERS. By L.C. Hohenstein

$19 .50

294/518

16-BIT MICROPROCESSOR AR 
CHITECTURE. By T. Dollhoff

582003-X

$24.95

PRINCIPLES OF INTERACTIVE
COMPUTER CRAPHICS. By W. M.
Newman & R. Sproull

$28.95
463/3878
rcounts as 2 of your 3 booksJ

*If you join now for a trial period and agree to purchase
three more books-at handsome discounts-during your
first year of membership.
(Publishers' prices shown)

Why YOU should join now!
• BEST AND NEWEST BOOKS IN YOUR FIELD- Books are selected
from a wide range of publishers by expert editors and consultants to givE
you continuing access to th e best and latest books in your field.
• BIG SAVINGS-Build your library and save money too! Savings rang·
ing up to 30% or more off publishers' list prices- usually 20% to 25%.
BONUS BOOKS- You will immediately begin to participate in our
Bonus Book Plan that allows you savings of between 70%-80% off
the publishers' prices of many professional and general interest
books!
• CONVENIENCE-12-14 times a year [about once every 3-4 weeks) you
receive the Club Bulletin FREE. It fully describes the Main Selection and
alternate selections. A dated Reply Card is included. If you want the Main
Selection, you simply do nothing-it will be shipped automatically. If you
want an alternate selection-or no book at all-you simply indicate it on
the Reply Card and return it by the date specified. You will have at least 10
days to decide. If, because of late delivery of the Bulletin you receive a
Main Selection you do not want , you may return it for credit at the Ckb's
expense.
As a Club Member you agree only to the purchase of 3 books during your
first year of membership. Membership may be discontinued, by either you
or the Club at any time after you have purchased th e 3 additional books.

-----MAIL THIS COUPON TODAY----
McGraw-Hill Book Clubs
Computer Professionals' Book Club
P.O. Box 582, Hightstown, New Jersey 08520
Please enroll me as a member and send me either the ENCYCLO
PEDIA OF COMPUTER SCIENCE. billing me only $3.00, or any
three other books. billing me only $1.00 each. plus local tax,
shipping and handling. I agree to purchase a minimum of three
additional books during my first year of membership as outlined
under the Club plan described in this ad . A shipping and han
dling charge is added to all shipments.

D

Check here if you want ENCYCLOPEDIA OF COMPUTER
SCIENCE (769/0lX).

D

Check here if yo up ref er three other volumes, and indicate
below by number the books you want.
A few expensive books [noted in the description) co unt as
more than one choice.

.____

__.II~_

_____.I ~I-~

Address/ Apt. _ __ _ _ _ __ __ _ _ _ _ _ _ __
Cily /State/Zip - - -- - -- - -- - - - - - - - 
Corporate Affiliation - - - - - - - - - - - - - - 

Other l\tcGraw-Hill Book Club":

Accountants' and Controllers' Book Club • Architects' Book Club • Chemical
Engineers' Book Club• Civil Engineers' Book Club• Electronics and Control
Engineers' Book Club• Mechanical Engineers' Book Club
For mare information , write to:
McGra\\1-Hill Book Clubs
1221

Avenue of the Americas, -esth fl .. New York, NY 10020

This order subject to acceptance by McGraw-Hill. All prices sub
ject to change without notice. Offer good only to new members.
Orders from outside the U.S. cannot be accepted.
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Announcing the new quick and easy way
to write custom business applications
in hours instead of weeks.
At last, you can get a microcomputer
business application development system
that is designed for one purpose
only . . . fast production of bug-free
professional-looking custom business
applications.
"Thinks" the Way Business Thinks
Quic-N-Easi is the revolutionary screen
format-oriented application development
system that thinks in terms of transactions,
records and fields. The same way business
thinks. Ouic-N-Easi expects an application
to include custom formatted key entry. It
lets you set up the character, field, and
record validity checks business wants by
merely filling in the blanks. It automatically
signals in real time whe01 errors occur
and "explains" what is wrong in plain
English messages you select for each
custom application.
Much Faster than BASIC
Ouic-N-Easi programming is much faster
than BASIC because the standard busi
ness applications (key input, file handling ,
and output reporting) are handled via
pre-programmed parameter driven_sub
routines. To produce finished professional
looking custom business programs, you
merely:

G

Draw the business formats directly
on the CRT in minutes.

G
G

Fill in the blanks for field attributes,
validations, tables, etc.

370

Invoke the Quic-N-Easi interpreter
to check fields against tables, check
limits, access data files, and perform
business calculations, etc.
BYTE April 1982

G

Optionally define file and output
formats right on the screen.

Pays for Itself in a Week
By eliminating the coding drudgery of
writing screen, field, file, and format
programs in BASIC, programmers are
free to concentrate on the unique business
aspects of each custom application. No
professional programmer can afford to
develop one more business application
without Quic-N-Easi. The savings are so
significant with Quic-N-Easi, it can ac tua lly
pay for itself in only one week.
Gives You Much More than a
Screen Builder ... the Only
Complete Business Development
System for Microcomputers
Quic-N-Easi handles the entire application
development job from key entry to final
output. You get everything you need,
including detailed documentation to begin
writing professional programs the first
day. You get ...

G
comprehensive parameter driven
G AQuic-N-Easi
content editor
A singularly capable Quic-N-Easi
screen builder

G
G
G
G

A full Quic-N-Easi interpreter
language
A complete Quic-N-Easi file
management system with Index
Sequential, Random, and
Sequential File Access Method
A complete Quic-N-Easi print format
handler
A detail ed Quic-N-Easi reference
manual

G
G
G

A Ouic-N-Easi self-teaching guide
A Ouic-N-Easi quick referenc e card
An interface to other program files

ORDER NOW-Don't Waste
One More Day Coding BASIC
Your tim e is too valuable to waste hours
on end writing BASIC code. The first
week you use Quic-N-Easi , your finished
business programs will look better, run
better, and return more dollars to you.
Don"t delay. Order Ouick-N-Easi today.
Phone _.. 215 968·0689

ou1c· n · eas1™
STANDARD MICROSYSTEMS INC.
136 GRANITE HILL COURT. LANGHORNE. PA 19047

Pricing Information

• Complete Quic-N-Easi system $395
• Manual only $60
• Visa and Mastercard accepted
• Dealer Inquiries Invited
Minimum System Requirements
ZBO • 48K • Floppy Disc
• CP/M (except TRS BO Mod Ill)
Disk Formats
8" Single Density• VECTOR
GRAPHICS• MICROPOLIS Mod 2 •
TRSBO Mod II • TRSBO Mod Ill• APPLE
•OSBORNE• INTERTEC •ZENITH
Apple.

CP1M, lntertec,

Micropolis, and TASSO

are

tradema rks of Apple Computer, Oigilal Research, lntertec

Data Systems. Micropolis Corp., and Tandy Corp.
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Sofhware Revieww

Selector IV by Micro-Ap
An Information-Management Program
Jack L. Abbott
8525 North 104th Ave.
Peoria, AZ 85345

Selector, nationally advertised as an information
management program, was developed by Micro-Ap of
San Ramon, California. This is an overview of Selector's
capabilities and limitations. You should look at the pro
gram with regard to your particular application before
deciding whether to buy it.
For those of you who may be unfamiliar with database
or data-management programs, here is a brief description
of what they do. They accept data in a format that you
establish, sort the data in the order that you wish, and ex
cerpt, summarize, and mathematically manipulate the
data according to your instruction. They then present the
data in a report format of your design. Potential uses for
database programs are limited only by the .user's imagina
tion: examples include programs for inventory, form
generation, mailing lists, appointment calendars, library

At a Glance
Name
Selector IV

Type
Database management program

Manufacturer
Micro-Ap
9807 Davona Dr.
San Ramon. CA 94583
(415) 828-6697

Price
5295

Format
5- or 8-inch floppy disk. or hard disk (running under CP/M 2.2)

Language
C8AS/C. version 2.05/35 or later

Computer System
System with 52 K for more) bytes of RAM running CP/M I 4x or
2.xx operating system. with 24-line tiy 80-column cursor
addressable display terminal and a printer

Documentation
Prelimina1y version, 210 pages in three-ring binder

Audience
Everyone who has a microcomputer

document lists, check making, and check-book listing.
Selector IV, the current version of this program, suc
ceeds version III-C2. Version IV represents a quantum
leap forward, especially in its usefulness to someone who
is not a skilled programmer. Selector IV lists at $295 and
Selector III at $195. My comments in this article address
version IV, but for those who have been using version III,
Selector IV provides a program for convenient conver
sion of your data files to a suitable format for version IV.
Selector IV requires a CP /M-compatible (version 1.4,
2.0, or 2.2) operating system, CBASIC version 2.05/35
or later, and a 24-line by 80-column (or larger) video
display capability with absolute cursor addressing and
erase-screen functions. Micro-Ap supplies two disks, one
with the Selector IV source code and one with the com
piled programs. No compilation is necessary, and the
program as received runs under CBASIC2. Micro-Ap
recommends using a printer: I would say one is essential.
You can adapt Selector to your terminal and computer
by menu selection. Micro-Ap will provide Selector in any
microcomputer disk format that is in general use, but I
had to wait.about six weeks to get a disk formatted for
Micropolis Mod II (Vector Graphic) drives. Some of the
printed descriptions furnished by Micro-Ap state that
Selector IV will run in "48 K or more of user memory
space" (i.e., 48 K bytes of random-access read/write
memory). Micro-Ap interprets this statement to mean
that additional memory is required for CP/M, etc.,
which means that a user needs at least 52 K, and opera
tion is better with 56 or 64 K.
The program documentation is a preliminary version,
but this is not a serious limitation. All the required infor
mation is present, although a large portion is included in
addenda and is not listed in the index. The program ex
planations in the documentation are very good-the
Micro-Ap writer does not presuppose extensive engineer
ing or programming experience.
April 1982 © BYTI Publications Inc
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Running Selector
To initialize the program, tell Selector what kind of
equipment you are using, as well as company or personal
information that you want the program to use in report
headings. Next, define the format of the information you
wish to enter. The written instructions are explicit and
are supplemented by detailed prompts on the display
screen. Configuration of the data "fields" (individual data
items) making up one data record (a collection of related
items) is simple, and there can be up to eighty fields in
one record. These individual fields contain all the infor
mation about one subject. In a mailing-list program the
subject would be one person or business; in an inventory
program the subject would be one product or compo
nent. . Record length cannot exceed 255 characters. All
related records are stored in one file. There is no
reasonable data-table format that Selector cannot
generate.
After you establish the format of the data to be input,
the program presents the format whenever requested and
assists in making certain that no mistakes are made in
entering the data. On completion of a data-entry session,
Selector automatically merges the new data into the exist
ing database and then asks for further instructions.
Once the input format has been defined and the data
entered, tell Selector which records you want to select for
printing or display by specifying select or sort re
quirements, called "definitions." Upon request, the pro
gram executes these "definitions" by going through the

GET THE MOST FROM YOUR NEG PG-8001
WITH RAGET COMPUTES SOFTWARE!!

Give Your TRS-80* a Tremendous Boost
with RAGET coMPUTEs Software
RACET COMPUTES Utility Software makes the TRS faster, more efficient, and easier
to use. Our programming aids improve your productivity. Our reputation is for
products that are professional in design and work as advertised!!!
FIELD PROVEN HARD DISK DRIVES AND OPERATING SYSTEM
Now you can use RACET's Hard/SofrDisk Operating System (HSDS) with the
ARM Winchester Disk Drive on the Model II. This cost effective combination
provides 15 Megabytes per drive including ECC Error Correction Code and an
advanced sequencer to further ensure data integrity. An incremental backup to
floppy is provided so that only those sectors that were changed from the last
backup are saved. A full·monthly service confracD is available at $30 per month
per drive.
The HSDS Software has more than One Year's FIELD Experience. The latest
HSDS version adds several enhancements including maintenance of system files
on the hard drive, files as large as the disk, the ability te>.segment the disk as
logical drives, definable directory size, and many utilities including bulk copies
between floppy and hard drives, multiple purge, Superzap, and Directory Catalog
System. Full program compatibility with TRSDOS 2.0a is maintained. Mixed
floppy and hard drive operation is supported.
HSDS is available fe>r the Cameo. ·Cynthia Bull, Corvus, Data Peripherals. and
Santa Clara Systems hard disk systems as well as the ARM Winchester Drive.
ARM 15 Megabyte Drive Subsystem $3895.
HSDS Software $400.
Cameo 5/5 Cartridge Drive $5995. · Cynthia Bull 10/10 Drive $7995

*

*

NEW PRODUCT
Model II Fast Backup Utility
$75
5 to 10 times faster backups!!! Full disk backup (including verify) 55 seconds!!!
on two drive system - 2: 15 on single drive system. In business, lime is money,
and one BACKUP is worth 1000 tears!!

*

*

NEW PRODUCT
INTEGRATED.BUSINESS SYSTEM
ISAM File Structure - Multi·Company Capability. Modular structure. Each
module includes complete user documentation which guides the user through
installation and allows " practice" using a sample data base. When ready, the
user simply names his data base and 'begins. The Integrated Business System
program set includes General Ledger, Accounts Receivable. Accounts Payable.
Payroll, Inventory, General Journal, Asset Management and more.
Business Programs $250/module Mod 111, $300/module Mod II, $795 for all four
Mod Ill , $995 for all four Mod II. General Ledger and Accounts Receivable
available now. Accounts Payable and Payroll 1st Quarter 1982.

~ 1~o~GE~Isu~E~~~Gyr;2~1L~

CIRCLE READER RFSPONSE BELOW FOR FREE CATA LUG
' TRS ·BO IS A REGISTERED TRADEMARK OFT ANDY CDR~UHAT!ON

CHECK. VISA. M/C . C.D D.. PURCHASE ORDER
TELEPHONE ORDERS ACCEPTED (714) 997-4950
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database and picking and sorting the appropriate
records.
The final step is to establish how you want the selected
data to be presented. Selector provides two ways: "page
reports" and "line reports." Selector can send these
reports to either the terminal or the printer. A total of as
many as 80 different fields from six different files may be
presented. You can specify mathematical operations
(+, - , I,*) and logical operations (equals, greater than,
less than, etc.) on or between data fields. The data fields
can be summed.
The page-report function, used to generate forms like
invoices or purchase orders which require that data be
placed on a specific place on a page, should be one of the
most valuable features. However, defining the para
meter~ for this function and troubleshooting its operation
take so much time that much of the potential is wasted.
Using a series of single-letter and number codes, you
must tell the program exactly where each data field is to
be placed on the form. Learning the codes is like learning
another programming language and it takes a long time
to get the report right.
The line-report function is easy to define. It consists of
as many data fields as you choose, taken from the records
you select, placed one after another on as many lines as
required. The line-report function includes mailing-list
processing. The mailing list label-printing subprogram is
outstanding. It is easy to define, will print from one to

RACET NECDOS $175
RACET NECOOS does more for your PC-8001 than any other DOS. It's faster.
more efficient and easier to use. It's loaded with extra features to let you stretch
the limits of your system. This advanced operating system works with the ROM
NBASIC to give full compatibility with color and other BASIC commands.
USER FRIENDLY - Emphasizes Integrity. No MOUNT or REMOVE commands 111
Excellent protection from improper diskette' swapping AGAIN. HELP. FIND and
qEF commands. File password protection .
ADVANCED DESIGN. RACET NECDOS utilizes the computer in the 8031 for most
disk l_/ O functions minimizing memory utilization in the PC-8001. The Dynamic
·Transient Area (OT A) allows multiple transients to be scatter loaded and relocated
in memory simultaneously. This unique capability optimizes use of valuable
memory, yet provides an almost limitless growth potential.
ADVANCED FEATURES. All DOS functions and commands may be used directly
in a BASIC program1 ! ! Special RUN option allows merging of programs. retaining
all variables in memory. Fixed block spanned records . AUTO and DO commands.
Machine language loads and saves. MATPRINT and MATINPUT to disk . Complete
directory. ALL supervisory calls documented and available to the machine
language programmer. Superzap utility included.
CONVERT TRS -80· PROGRAMS TD RACH NECDOS WITH 'PROTRAN' $99.95
COMPLETE utilities for file transfer and BASIC program conversion. Model Ill
diskettes may be read directly. Model I and II via RS-232 . Transfer BASIC
programs, data files , or machine language files. NO support is provided for
conversion of machine language files or PEEK 's, POKE's . or USR's to function on
PC-8001 . Includes Mod I, Mod II and RACET NECDOS Datadisk with complete
documentation on conversion requirements and syntax differences.
MULTI-KEY SORT 'MKS' $60
SUPER FAST Machine Language In-Memory Sorts. Three-key sort on 500
elements in 4 Secondsll 1 Simple one-line BASIC functions - SORTV and SORTC
verbs. Mixed ascending and descending keys.
KFS-80 KEYED FILE SYSTEM $150
Machine language BASIC ISAM utility provides keyed and sequential access to
multiple files. Simple interface to BASIC. Binary tree keyed-file index system
provides rapid access to records.
RACH COMPUTES software for the NEC is distributed by the Waybern Corporation
and is available from your local NEC Dealer.

lllWaybern Corporation
13911 Enterprise Dr .. Garden Grove. CA 92643
(714) 554-4520 • (213) 222·7514
CIRCLE READER RESPONSE BELOW FDR FREE CATALOG
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RACET COMPUTES

ATARI 400/800

APPLE II & II+

EASY TO USE - Letter Perfect is a single load easy to use program. It is a menu driven, character orientated processor
with the user in mind. FAST machine language operation, ability to send control codes within the body of the program,
mnemonics that make sense, and a full printed page of buffer space for text editing are but a few features. Screen Format
allows you to preview printed text. Indented margins are allowed. Data Base Merge with DATA PERFECT by LJK, form
letters, accounting files and mailing labels only with MAIL MERGE/UTILITY by LJK. FEATURES - Proportional/
Incremental spacing* Right Justification * File Merging* Block movement* Headers* Footers * Print Multiple Copies*
Auto Page Numbering* Scroll forward/backward* Search and Replaces* Full cursor control * Underlining *Boldface*
Superscripts * Subscripts * Auto page numbering * Insert character/line* Delete character/line* Centering* Horizontal
tabs/changeable * Multifunction format line (line spacing - left margin - page width - lines/page - change fonts - top/
bot margin adjust) MUCH MORE! $149.95

ATARI VERSION 2.0 #2001
Uses proportional font, right justified with Atari 825/Centronics * 73 7, 73 9 printers. Uses EPSON MX* Series + Graftrax/italicized
font. Can mix type fonts on same page; mix boldface and enhanced font in same line with justification . Can be used with 16K
Atari/400.
"Compared to the price of many other word processors, this package is a steal. It does everything the advertisement
claims and more. On top of this the software is very easy to use." A.N.A.L.O.G. MAGAZINE

APPLE VERSION 5.0 #1001
DOS 3 .3 compatible - Use 40 or 80 column interchangeably (Smarterm - ALS; Videoterm-Videx ; Full View 80 - Bit 3
Inc.; Vision 80 - Vista; Sup-R-Term - M&R Ent.) Reconfigurable at any time for different video, printer, or interface.
USE HA YES MICROMODEM 11 * LCA necessary if no 80 column board, need at least 32 K of memory. Files saved as
either Text or Binary. Shift key modification allowed. Data Base Merge compatible with DATA PERFECT* by LJK .
"For $150, Letter Perfect offers the type of software that can provide quality word processing on inexpensive micro
computer systems at a competitive price." INFOWORLD

APPLE & ATARI
DATA BASE MANAGEMENT

DATA PERFECTT.M.LJK

$99.95

Complete Data Base System. User orientated for easy and fast operation. 100% Assembly language . Easy to use. You may
create your own screen mask for your needs. Searches and Sorts allowed, Configurable to use with any of the 80 column
boards of Letter Perfect word processing, or use 40 column Apple video. Lower case supported in 40 column video.
Utility enables user to convert standard files to Data Perfect format. Complete report generation capability. Much More!

ED IT 6502 T.M. LJK
This is a coresident - two pass ASSEMBLER, DIS
ASSEMBLER, TEXT EDITOR, and MACHINE LANGU
AGE MONITOR. Editing is both character and line
oriented. Disassemblies create editable source files with
ability to use predefined labels. Complete control with 41
commands, 5 disassembly modes, 24 monitor commands
including step, trace, and read/write disk. Twenty pseudo
opcodes, allows linked assemblies, software stacking
(single and multiple page) plus complete printer control,
i.e. paganation, titles and tab setting. User can mo,ve
source, object and symbol table anywhere in memory .
Feel as if you never left the environment of BASIC. Use
any of the 80 column boards as supported by LETTER
PERFECT, Lower Case optional with LCG.

LJK DISK UTILITY

This menu driven program combined with LETTER
PERFECT allows user to generate form letters and print
mailing labels. With the Atari, you may CONVERT
ATARI DOS FILES, or Visicalc files compatible for
editing with LETTER PERFECT. Utility creates Data
Base 'files for Letter Perfect.

LOWER CASE CHARACTER
GENERATOR

APPLE $29.95

-1 ~~[5 I'"
""'"""

$24.95

Lower Case Character Generator for the Rev. 7, Apple 11
or 11+ computers. When installed, this Eprom will generate
lower case characters to the video screen. Lower case
characters set has two dot true descenders. Installation
instruction included. Manual includes listing of software
for full support and complete instructions for shift key
modification. Compatible with LETTER PERFECT.

This menu driven program allows the user to manipulate a
variety of different file types. Binary, Text, and Source.
files may be easily converted into each other. The pro
gram may be used with APPLESOFT*, VISCALC*, and
other programs. These program files may be readily
adapted for multiple use including editing with LETTER
PERFECT word processings.

" ""'""" son....

$29.95
ATARI

MAIL MERGE/UTILITY

n(

LJK ENTERPRISES INC.
P.O . Box 10827
St. Louis, MO 63129
(314) 846-6124

DEALER
INQUIRES

INVITED

•Trademarks of: Apple Computer - Atari Computer - Epson America - Hayes Microcomputers - Personal
Software - V id ex - Bit 3 Inc. - M & R Ent. - Advanced Logic Systems - Vista Computers
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eight labels across, and prints slightly less than 600 labels
an hour (using a Dynabyte 8/2 and an Epson MX-80
printer in a two-across format). Unfortunately, this sub
program works effectively only in batch mode (this in
more detail later).

A Sample Application
Listing 1 shows the data-input format of the mailing
list program that I developed to meet my own re
quirements and to learn the program. In the "Type" col
umn "A" is alphanumeric, "N" is numeric, and "K" is for
key. The user can designate any field as key. The pro
gram will then have the capability of sorting or selecting
data records based upon one or a combination of key
fields. In the sample shown, you could select all the
records for a state with a given zip code, then select all
the people in that state whose last names begin with A,
and so on. You could print as many of the individual data
fields as you wished, in addition to the key fields, in a
given record. My use of field 13 in listing 1 is a good
e~ample. I assign "B" for all business entries, "P" for per
sonal entries, and "A" for entries that are both business
and personal. When I print a mailing list, I can select and
print all the labels for personal entries by selecting "P",
all the labels for business entries by selecting "B", and all
those that are both business and personal by selecting
"A". Based on the records I have selected I can then set up
the report to include any other desired fields as well as the

key fields, e.g., home address, business address, and city.
A limitation of the Selector program is the inability to
function in other than a "batch mode." It takes several
minutes to bring Selector up and load the program
module that inputs data records. You can then enter data
records rapidly. When you exit the data-entry function,
Selector will automatically merge the new data with the
old and reload the operating program and menu. Before
you output a report, you must run the select and sort
Listing 1: A Selector IV record-definition file . Fields are
numbered and named in the first two columns. Key size is the
number of characters taken f ram a key field that actually make
up the key. The last column shows the "byte offset" for each
field , i.e., the number of bytes into the record counting from the
beginning to the first byte in the field.
Rec o rd definition file: B:MALIST.DEF
as of APR 23 ,
Da la
file
drive : B
Key/Support drive: B
Data record length: 218
Key record Length:
19
1111

2
3

4
5
6
7

8
9
l(l

11
12
13

Name

FRSTNAME
LAST NAME
TITLE
CMPNYNAM
CMPNYADD
HOME AD DR
CITY
S TATE
Z!PCODE
HOMPHONE
BUS PHONE
REMAR~ . S
BPCODE

Typ e

A
AK
A
AK
A
A
A
AK
NK
A
A
A
AK

Data Size

25
20
15
25
25
25

Key Size

10
10

20

2
5
14
14
25

2
5

' 1

Byte Offset

26
46
61
86
111
136
156
158
16:S
177
191
216

Answers to
MicroShakespeare Quiz
1-a
2-t
3-o
4-i
5-s

6- j

7-k
8-g
9-n
10- m

Number of
Correct Matches

16- f
17-h
18- d
19- p
20- b

MicroShakespeare
Rating

20

You're making the best of BYTE and
Bard.

17 - 19

Software almost ready to burn into
ROM.

13 - 16

Something wrong with housekeeping;
GOTOORG.

9 - 12

Make sure you have the right chips
installed.

5-8

Clear memory and start over.

4 or fewer
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11-r
12 -1
13- e
14- q
15- c

Send for a new processor.•
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An Improved Selector
As this article goes to press, we at BYTE find ourselves
once again trying to catch up with an industry that changes
faster than we do . The final documentation is now available
for Selector IV and the package allows CODASYL-type
record-accessing conventions (including onecto-many,
many-to-one, and many-to-many record accesses).
Micro-Ap has also introduced Selector V, a machine
language database (compiled f ram BASIC cvde through
Digital Research's CBBO package) that does not require pur
chase of any additional language. According to Bob Good
man of Micro-Ap, Selector V works in the same way as
Selector IV, but is 3 1/z to 6 times faster. Added features in
clude the extended record-accessing conventions mentioned
above, a removal CJf the 256-byte record-length restriction of
Selector IV, and file and record locking and unlocking
capabilities (which can be used when Selector Vis used under
the MPIM operating system). Selector V lists at $495.

INTRODUCING
,
CALCS....
ANOTHER
II DISPENSABLE
BUSINESS
PROGRAM FROM
MICROPRO
T
THE WORDS iR
PEOPLE
I~

T.
M

Presenting CalcStar- another standardsetting software product in the WordStar
tradition.
CalcStar is MicroPro's new electronic
spread sheet and financial modeling program 
a sophisticated, yet easy to use, calculating
and plannin~ tool for CP/M: based computers.
The ultimate electromc spread sheet.
CalcStar calculates solutions to complex
numerical problems in business and finance.
Helps you make budget plans and sales fore
™
casts with greater speed and accuracy. And
projects figures into the future to answer the
™
"what if" questions you face in business.
·~
And CalcSt~r ~lso ~as a unique MicroPro_
advantage: It ioms with WordStar to combme
spread-sheet and word-processing capabilities in
•
several powerful ways.
CalcStar software eliminates the need to use ledger paper
ever again. It turns your video screen into a "window" on
a giant electronic ledger sheet, with up to 600 entries arranged
the way you want. Then, by inserting formulas into CalcStar,
you create financial models that simulate the future numeri
cally. And predict the outcomes of your business decisions.
When you notice what CalcStar can do for your business,
you'll wonder how you ever got along without it. (If you're
A gla nce at CalcStar features
Runs on CP/M version 2.0 or above, with 80
now a WordStar user, you probably already know the feeling.)
column screen, addressable cursor, and at least
The MicroPro bonus. Like WordStar, CalcStar is
48K memory. 56K or more is recommended for
fullest utilization.
packed with innovative features that make it versatile and
Highly user friend ly: Call up full screen of help
easy to use. Features like Automatic Forms Mode, which
or use help menu. \r\brdSrar-like cursor commands.
User's guide shows you the basics. Install from
lets an inexperienced user enter data into a spread sheet
menu OR a WordStar file.
Stores formulas and formats along with data, for
quickly and with less chance of error.
convenience an d less chance of error.
CalcStar's greatest innovation is its ability to join with
Math functions include average, minimum,
maximum, logarithms, exponents, and regression
WordStar.Which means, for example, you can use WordStar's
mui.lysis..
printing options, like boldface and underlining, to dress
up financial documents. And you can insert sections of
SOFTWARE
CalcStar's spread sheets into your WordStar documents.
THAT MEANS BUSINESSrn
This kind of flexibility should come as no surprise if
you're already familiar with the MicroPro software family
a line of programs designed to work together to multiply
INTERNATIONAL CORPORAT\ON
your problem-solving power. Visit your MicroPro dealer to
1299 Fourth Street, San Rafael. California 94901
(415)457-8990;Telex: 340·388
find out just how big a difference all our products can
make in your business. We predict you'll discover it's not just
CalcStar or WordStar that's indispensable. It's MicroPro.

cm1<et0PIQ)

Circ le 268 on inqu iry card.
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Listing 2: A CBASIC program for printing a single label or
envelope. The program pulls information about an addressee
from the Selector IV database as soon as the user gives enough
information to identify a record uniquely. If the user doesn't
reference a data file, the program lets the user type an address
onto an envelope in the system 's printer.
REM ****** ** ************************* ** *********** * ****** ** *
REM PROGRAf-1 TITLE:TYPMAL.BAS

REM JACK ABBOTT, PEORIA AZ 6/16/81
REM THIS PROGRAM WILL TYPE ENVELOPES WITH NO OTHER FILE , OTHERWISE
REM PUT MALIST DATA ON B DRIVE, AND THEN RUN THIS PROGRAM.
REM THIS PRO. TYPES AOORESSES, ENVELOPES, OR LABELS.
INPUT "P UT MALI S T. DAT ON 8 DRIVE THEN PRESS RET URN-"; LINE DU >• BS
22 T%=0
OPEN "e:MAL!ST.DAT" AS l
INPUT "NAME WANTED OR OWN ENVEL. ADDRESS ( O\vN) - ";NS
IF NS="OWN 11 THEN 15"
28 READ Wl;LINE MALISTS
T% ='1'% +l
A%=1
SS=~ALISTS

If MATCH(NS,SS , l)>O THEN 112
If END ~l THEN 21
GOTO 28
21 INPUT "NAME NOT rOUND, MORE? Y/N";MS
CLOSIC l
II:' M$="Y" THEN 22

GOTO 777
112 INPUT "ENV. OR LA8EL,E OR L?";PS
INPUT " BUS INESS OR PERSONAL? B OR P";ZS
IF FS="E" THEN 222
INPUT"PHONE# WANTED?Y/N";ES
IN PUT "I Of LA HE LS WANTED?";!%
G%=1
If 1%>1 THEN Q%=!% ELSE Q%=l
GOTO 666
150 A%=5
GOTO 222
444 CONSOLE
INPUT "MORE ?Y/N?'';P$
ES="N"
CLOSE !

definitions on the updated database. These operations
take several minutes. The overhead time is acceptable
when you're processing lots of records, but unacceptable
when you're processing just a few. This may or may not
be a problem, depending on what you're using the pro
gram for. If you want to enter and then recall a record, as
in the case of inputting the data for a single invoice or
receipt and then printing it, the time overhead is too
great. A printer is a necessity because you can print out
data, mark changes on the sheet in pencil, and then enter
all the changes at once. In the case of mailing-list infor
mation there is no way to pull out and print a single name
and address other than to generate a report, and that
takes several minutes.
One way to save time is to use the program in listing 2.
This CBASIC program scans the data files created by
Selector, picks out individual addresses, and prints labels
or envelopes. The program also types individual en
velopes with your return address and lets you type the
addressee, line by line, from the console. Apart from ac
cessing the mailing-list database, the program operates
independently of Selector, so it can be compiled separ
ately. You choose functions from a menu and the pro
gram will pick any address record if you enter enough let
ters or numbers to give a unique identity-these iden
tifiers can be first names (as long as there are no
duplicates), street numbers, or whatever you decide.
A minor annoyance is Selector's use of the terminal
alarm, which sounds whenever anything "noteworthy"
happens. Unfortunately the designers find many things
noteworthy that I do not (including disk transfers, entry
of the day's date, improper inputs), and initially I kept
wondering what mistakes I had made whenever the alarm
376
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If' PS="Y"

THEN

22

GOTO 777
666 LPRINTER
C%=25
fOR H=l TO Q%
670 IF ZS•"8" THEN 680
676 BS•LEFTS(SS,C%)
rr RIGHTS(8S,l)•" " THEN 446
PRINT TAB(G%) ;LEFTS(SS , C%) ; " " ;MIDS(SS ,2 6 ,2 0)
PRINT TAB(G%);MIDS(SS,lll,25)
681 PRINT TAB(G%);MIDS(SS,136,20)
PRINT TAB(G%); MIDS (SS, 156, 2); CHRS ( 32); CHRS ( 32) ;MIDS (SS , 158,5)
IF ES="Y" THEN 445
PRINT
677 PRINT
NEXT
G0'1'0 444
G80 PRINT TAB(G%) ;MIDS(SS,6 1, 25)
PRIN1' TAB(G%) ;MIDS(SS,B6,25)
GO'l'O 681
445 PRINT TAB(G%) ;MIDS(SS,163,13)
GOTO 677
446 C% =C% -l
GOTO 676
, 222 INPUT "LEGAL OR REGULAR?L OR R" ;KS
G%=20
IE ES="L " THEN G%=40
INPUT "READY TO PRINT?Y/N";DS
IF DS="N" THEN 444
LPRINTER
PRINT "JACK L. ABBOTT"
PRINT "85 25 N. l04TH AVE."
PRINT "PEORIA, ARIZ. 85345"
PRINT:PRINT:PRINT:PRINT:PRINT:PRINT:PRINT:PRINT:PRIN T
CONSOLE
IF A%>l THEN 180
GOTO 666
180 INPUT "NA~E - f!RST LINE ? ";LINE OS
INPUT "STREET ADDRESS - SECOND LINE?";LINE JS
INPUT "CITY, STATE, ZIP? LAST LI•E";LINE VS
LPRINTER
PRINT TA8(G%) ;OS :PRINT 1'Ab(G% ) ;JS:PRIN T TAB(G%);VS
PRINT: PRINT
CONSOLE
GOTO 444
777 STOP

went off. A program toggle should be provided to disable
this feature. Another confusing factor is a display
heading that tells you when a disk operation is going on
so you won't attempt any keyboard action. The heading
appears most, but not all of the time, so after a while I
forgot to look at the disk-select light. Later, when I
started poking at the keys, I wondered why nothing was
happening during some disk operations.

Conclusions
The Selector program is written entirely in CBASIC,
but the merge and sort functions are fast, so the program
as a whole runs rapidly. The program can enter and
retrieve many records at a time extremely well, but if you
want to switch back and forth between data entry and
display, or print in less than several minutes, you will
have to modify or supplement program operation.
The mailing-list module is excellent, easy to define, and
executes quickly. In addition, the program shown in
listing 2 allows you to select and print individual
addresses. The line-report function is also excellent and
easy to use; unfortunately, the page-report function re
quires a great deal of effort and time. I find that a printer,
preferably with 132-column print capability, is essential
for most uses.
Selector should be purchased with the final documen
tation package, but the program description is clear and
well written in the preliminary version, and the program
performs exactly as the documentation says it will. Selec
tor has the potential to perform a number of different
functions well. If it meets the requirements of your task,
it represents a good value when compared to the cost and
time of developing custom software.•

Double your
disk storage capacity. • •

simply by switching
to Omni's new
reversible disk.
If you have an Apple, TRS-80, Zenith, North Star or
any other single-sided 5114" disk drive, you can
double disk capacity by simply switching to the
Flip/Floppy disk from Omni. It works just like your
present disks, except you can flip it over and
record on the reverse side. So you can consolidate
programs and files that used to require two disks.
You can halve your disk requirements. And save
money.
Each disk comes with some impressive specifica
tions: They're certified error-free at more than twice
the ·error-threshold of your system. Rated for more
than 12 million passes without disk-related errors or
significant wear. And precision fabricated with such
standard features as reinforced hub rings.

Call Omni toll-free today. Get premium disks. Twice
the capacity. A full money-back guarantee.
Unbeatable price. And if you order a ten pack now,
a free $5.00 storage case as well.

$26.00-Five pack

Send the following Flip/Floppy disks.

(Equivalent to 10 single-sided disks)

$50.00-Ten pack
(Equivolent to 20 single-sided disks)

Free

Protective plastic
storage case with each
10 pack ordered by
5/1 /82

Order toll-free (800) 343-7620.
In Mass. (617) 799-0197.
Circle 305 on inquiry card.

Omni Resources Corporation
4 Oak Pond Avenue, Millbury. MA 01527
(800) 343-7620 In Mass. (617) 799-0197

Dealer inquiries invited.
Software Houses: We also offer duplicating and
formatting services.

I understand they have a full 90 day money-back
guarantee if I'm not completely satisfied.
System & model #
_Five packs @ 526.00
Ten packs@550.00'
_
• includes plastic case
Shipping and handling
5% sales tax (Mass. only)
Total
_
Check (to Omni Resources)
_Master Card

5_ __ _ _
5_ _ _ __
5
150
5._ _ _ __
5,_ _ _ __

_C.O.D.
Visa

Card'*- - - - - - - - - - - Exp_ _ __
Name
Address

DYNACOMP

DYNACOMP OFFERS THE FOLLOWING
• Widest variely
• Guaranteed quality
• Fastest delivery

Quality software for*:
ATARI
PET/CHM
APPLE II Plus
OSBORNE-I
ALTAIR****

TRS-80 (Level II)**
NORTH ST AR***
CP/M Disks/Diskettes
< ~"e15~~~~~,~.~ i

SUPERBRAIN*****

• Friendly service
• Free catalog
• Toll free order phone

AND MORE .•.
STAR TREK 3 .2 (Availa bl e for11ll co m pu l HS)
Pr iu: SIJ .95 Cast.nic / 515.95 UM.cm
This is 1hc c!;mic St~mek simularion. bu1 "llh se•cral nc" features. For cumpk. chc KlinHOOsnow s\1001 al1hc Enm111 uc
'lithou1 warning whilcal1oanackings1arb~scs ino11icrquad1an1s. The Klingonsaho auack -.. i1h both lishl and heavy cruisers
andmovc'lhcn1hotat!Th c sitYationis hcc t ic"hen1hcEmcrprise ii besicgc d by1hrcchcavycrui1crsandauarba1e S.O .S i1
recci.-cd! The Klin gons gee e•·cn! Sec 11lc: software re1·icw1 in A.f'll.A.l.0 .G .. 80 Sore... arc Critiouc and Game Mcrchandi1ing.

I.IL' ME N FROM M A. R S ( A.tml. onl y)

P rltt:5l 9.9S C11 ~11ti 5 1J. 9S Ul•kcn r
Defend )Ourscll! Tiie link men hom Man arc out 1ogc1 you if you don't gee chem firn . This is a hilariou1 high rcsolY lion
anima1ed graphics (arcade) game ... i..:1u xerci1c1 much of the Atari's po""· Requires one jO)'!lick.

SPAC E T ll .T tA ppl e and A l11ri o nl y)
Price: SI0.9S CHM trf l S14.9S 0i1h11e
Use 1hc game paddle! to 1ilt the plane or the TV screen 10 .. roll"' a ball into a hol: in 1hc 1crcen. Sound 1implc? No1.,.·hen1hc
ho le gels smaller and 1mallcr~ A bui h-in timer allo,.·s you 10 mea su re your skill against othcr1 in 1h;s habit-forming ac1ion

CARD GAMES
BRIDGE M ASTER (N o rlh Slar o nl )' )
Prke: Sll .95 Db kt!Le
Ir rou likfd DYNACOMP·s BR IDGE 1.D, yoy .,.·ill absolu1 cl y Ion BRI DGE MASTER. BRIDGE MAST ER is a comp1chen
1ivc bridge progra m designed to piovidc hours or challeng ing comPl'lirion. Bidding fnt\lres include the Bla ck.,.·ood con•·cn
tion. S1ayman convcmion. prc-.cmp1i1 c openi ngs. and rtoogni1ion o r demand bids and jump-shirt responses. Arter playing a
spccirlich1n d. y\l\lmay rcplay 1hci.amc hand,wi1h1 hcoptionors.,.·i1ehingca rdswi th you r compu1cropponcnis.T hisrcarurc
allows yoy to compare your bidding and playing 1kills to BRIDGE MASTER. Bonysei
game comracu and 1tam1 arc
awarded ~ s in du plicate bridge. Doubled co ntra.,11 arc sco rn! ba~d Ypon a computer assigned vulnerabilicy. A score ca1d is
displayed at 1heconcl\lsmnor cacl1 hand . The scorecard displays a summary or total hands played. cocal points1corcd.
numbn uf co ncracts made and sci. and •!t bids made . BRI DGE MAS T ER is clea rl y chc best computer bridge progr am
avoulablc .
DYNACOMl'"S prc•·io u1 BR IDGE 2.0 customers may ypgradc 10 BR IDGE MASTER r or a nominal charge or SHl(1plus
pmrageandhand ling\sccorderinginformationbox).

ror

BACCA RA T( A lari o nl)'l
Price : 51S.95Ci&tllel 51 2.95 Ulskd le
This is che European c11rd game wllich is chc ravorice or the Momc Carlo jct set. Imagine your" II' ar cllc s;unins 1able v>'irh 0117
10 your Lel eand Goldr:.ngcr10 your righr. learn and play BACCARAT at your leisure on the Atari. Comains fu ll high rcsolu·
1ion color graphics and match ing sound. Rum in 161.'.. Requires oncjoy11ick.
GIN R U MMY (A pple dl s kcu e o nl y )
l'rtet: u u s lll1ltn t
This is 1he best micro compurcr implcme11111tion o f G IN JlU,\1MY czistins- The computer plays ncc1:11ionally well, and che
HIRES graphics are superb. Wha1 chccanbe.1aid?
POKER P A RT Y ( Av11lh1 bl t r o r a ll co mpulet s )
Pritt: 517.95 Cuwlle /S U .U OIJ bne
POKER PARTY is a draw poker simulation based on the book. POKER. by Oswald Jacoby . This is 1hemos1comprehcnsive
>er1ion available for microcompu1crs. The par1y con1is1s o r yoyr1clf a nd si~ other (computer) player\. Each or chcsc playen
(you will gc1 10 know 1h<:m) has a d iHcrcn1 pcuonality in !ht form of a -.arying propensity to bluU or raid unde1 pressure.
Prac tice wic h PO,.ER PARTY before going 10 that up<nsive game conight! Apple cassc11c and diskcnc •·c1sions require a
32 K(orlargcr)A pplc II.
GO FISH (A l'a ll11ble for1 llc ompul eB)
Prk e; 514.95 C•ud lcl Sll.95 IJlslc n r
GO FISH is a cl.usic children's card game. The opponent is a fr iend ly compuccr with \Iser inpun d1a1 arc simple enough (or
small children to easily mas1er . The Apple vid Arari • ersions employ high reso lution graphics ror 1hcdiJplay d hands. A mus1
for children!

BLACKJ ACK COACll (Jl K T RS.80 o nly)

Prkr Sl9.95 C"""1tr/ Sl3.9S Ul1ktn r

BLAGKJACK COACH is bo1h a game and an educational 100!. Wiih th ls program you may quantitatively test standard and
srccialplaying and bc ning mrihods. il\'luding the sc•·cral card count~chcmcs. You can simply play, pla y .,.,Lh th r compum t i
a coach, or statiltica Jly ~elol rour met hod under long run au1omaticplay. All '11: standard p!a)lcr chokes aic included: in
surancc.~liningpairs,doublcdownsandsurrcndcr(op1iona]). Thccompu t cr a nal )'le1\h c lcchniqu cand pro•idcsdctai led
summary rcpofls .,.·hich \Ill - JUll}I pinpoi m the sucngths and wukncucs o r your play. Don't 1i1k your money a1 the iabtcs
uniil ~u\I ha1c prac1iccd .,.i1h BLACKJACK COACH!

THOUGHT PROVOKERS

·-·

E SCAP E FR O M VO LANTI U M (A 111ri on ly)
Prier ; 515.95 Cn1rtte l 519.95 ll i> hue
B1ing 1hc acrion and ucitcmcnt or an arcade into your llomc .,..;ch ESCAPE FROM VOLANTIU~l! To c1capc you must
mancu\'Cryourspaceshiparoundob11aclcsandlascrblas1thcdragon(withou1beingcatcnJ. lfhei1 killed wi1had ircc1•hor
(no1ju11alc1loppedofO,adooropcns101heou1sidc. Ho.,.·e>'er.1hedoordoc1nor11ayopcnindclini1cly. lfyourail1ocKapc
in rime, the door closes and a new dragon appean. Sometimes you un 1ma1h thioug)t 1he door by 1cpea1edly chipping a...·11y at
it. Other times it is impervious. At the hightr leve ls of play more obs1acJcs and dragon! apPl'ar. adding 10 the c~circmcnr . U!C!
high rnoh11ion Kra phics and mund. Run1. in 16K.
Al.PllA FIGHTER (Al11rl only)
Prke : 512.95 Canelle / 516.95 Dllkclle
T.,.·o exccllcn1 Qrnphics and acrion programs in one? ALPHA FIGHTER requir es yO\I lo dcmoy the alien s1arship1 pauin1
th1ough your sector or the galny. Al.l'HA BASE is in the path of an a!irn UFO invasion; let ri~e UFO's gel by and 1hc game
ends. Bo1h g~mcs require che joysc ick and 1c1 progressi•·clymorc diHiculc the higher )'Ou1corc~ ALPHA FIGllTER .,.·ill run
on J6Ksys1cms.
Tll E RINGS O t"T ll E E M P IRE (A.larl o nl y )
Prl ce: Sl4.9SCuu11t/ 51 U S U Js kt nf
T he emp ire has dc\'clopcd a new ba tt le sta1ion pro1ec1cd by ro1a ting rings ofr ncrg)'. Each cimc yoy blue cllroug h the rings and
demoy the smtiuu. 1he empire de.-elops a new s1a1ion with more pro1cc1ive rings. This uciiing same runs on Hi !.'. syi1cm1,
employs utcnsi,·e g1aphics a'.1dsound~ndcan bc.plarcdb)·oneor two players
INTR U DER Al .ERT (At.rt o nl )·)
Prk e: 514.95 Cam11e15JB.9 5Ubkcnc
Thi11• a rast pacnl graphics game .,·hich places you in the middle o r 1he "Drcad1tar"" ha ving jus1 11olcn i11plan'1. Tht droicls
ha \'ebcenakrtedandaredircc1cd1odcmoyyoua1al1costs. Youmus1findanden1cryourshiptoc.1otapc.,.·i1h1hcplans.Fi>c
lc-·tb or dif f C\lhY arc pro•·ided. INTRUDER ALERT requires a iorstid and will ryn on 161.'. S)'S!ems
MI D W A Y (A t11rl o nl y)
P1 k t : S l 4.9 SCam u.,/ S IB.9 S m, lont
MIDWAY is an e~c1 l ins e11cmion of che game of Ban lc ship. ii m1xc1 the challenges of strategy and chance. You1 opponent
can be. anochcr humano r the comput er. Color gra phics and sound arc bo1 h included. Run1 in 16K.
T RIPLE B L OC KA.D E (Atari o nly)
P rk c: 514.95 C nHl!c/ 51 8.95 Ul1ltur
TRll'l.E BLOCKADE is a 1.,.·0-to-thr cc player graphics and sound action game. le is based on chc classic •idroarcadc g~me
"hichm1llionsha•ccnjoyed. U1ing1heA1arijo rst ich,1heobjcct 111 todirectyourblockadinglinearound1 hc S('rctn.,.i1ho\lt
running into your opponcn1h1. Although the concept is simple. 1he c111T1bincd graphics and 10und effect lead co "'h igh
anxic1)"'
Pr ice: 510.9SCaueUfl 514.95 Ul1kt11t
G AM ES PACK I (A. v11l111 bl t for 11 ll c omputers)
GAMlOS l'A\. • I con1ains t he classic computer g3mcs of BL ACK JAC K. LUNAR LANDER, CRAPS, HORSE RACE ,
SW ITC H and mor e. Th ne games ha•·c been combined into one la11e program r orcascin load ing. The~ a•e ind i•·idually· ac
ttS~d by a con•·enicm menu . lhis concciion is .,.orth ihe p1ice jusi ror che DY NA CO~ !P Hrsion of BLACKJACK.
GA. M ES PACK II (A \'lllJ1ble for a II co mp u lus)
P1 in: 510.95Cnscltt t 5 14.95 llbkcue
GA.\fES PACK II includes the games CRAZY EIGHTS. JOTfO. ACE)'-DUCEY. LIFE. Wll~\PUS and others . Al .. ith
GA~IES PACK I, aU the games arc loaded as one program and arc called fr om a menu. You •ill panicularly enjoy
D\'f'llACO~IP's •m1on o r CRAZY EIGHTS.
Why pa)• S7.9S or more per program wh en you can buy a

MANAGEMENT SIMUL A TOR (A.larl , Norlh S111r , OSB O RNE and C P/ M onl ) ·)

Prk e; 519.9.S Cuwne
51J.9SU&ktllr
This program is bolh an czccllcn1 reaching 1001 ;;u .,..ell as a stimulating inicllccrual game. Baicd upon similar g;uncs pbycd a1
graduaic bY1incu schools, each pla~er or team conuols a company which manufat1\lrcrs1hrct producu. Each pla>·c1anunp1s
to ou1pcrrorm his competitors by sming selling pricn. production 1·olumcs. markc1ing and design npenditurc1 etc. The mus1
S\ltc~slul rirm is 1he one with 1hc highr:st s1ock price when chc simu lation cl'lds.

tl.IGHT SIMULATOR (Av11i111ble for all comp ut e rs )
Prk t : 517.95 Cas w llo/ 52\. 95 !Jlskrne
A realistic and cxtmsive ma1hcma1ical simulation of cake -0H. llight and landing . The program u1ililcs .rtrl#,J·....iie cquations
and the charactcrislics or a 1eal airfoil. You can pract ice inmumcnc appioachcs and navigation using radiah and compan
headings . The more advanced Oyer can also perform kxlP'o. llalf -rolls and similar acrobatic maneu~crs. Allhoush diis p1ogram
dcx.s nor employ grapl1in. ~is ucitins and •·cry addicti~e. Sec ~hesoftware roicw in COMPUTRONlCS. Runs in 16 1.'. Alari.

VA t.OF.'J.: (A l'ai111ble f o ra II compu te rs)

Price: 515.95CUKttt15l9.95 Db lcnr
VAl.DEl is a computer simu lati on o r supertanker na•·igation in che Prince William Sou nd /Va ldc1 Narrows region of Al ash.
Included in chis simu lation is 1 rnlnoc: and ntel'ISi~e 256 x n6 demcn1 map, portions of which may bevicwr1! u1ing 1hc
ship's alphanumeric rada r disp lay . The motion of 1hc shi p itsel f is accurately mode lled ma1hcma1ically. The sirnYlation also
conta ins a motid for 1hc tidal pa1terns ln ch r regio n, a • well as other name (ou rsoing ranken and drifting icebergs). C h11r1
yourcour1 e from rhe Gulf of A laska to Valdez H arbor~ Sec the soft ware reviews in 80 Software Critique and l'crsona l Com·

BAC K GA MM ON 2. 0( A lar l , N o rth S ta r,OS B OR N E and C P / M o nl y)
Prict": 5!4.95 Cuw ur l 511.95 llb lrue
This program tcsrs your backgammon skills and wi• also impro•·e your g;ame. A h\lman can compc~e against a compum or
against another human. l'hc computer can enn play ag;unsl i1se1r. Either the human or rhe compu1e1 Cill\ double or generate
dic e rolh. Board posi1ion1 can be created or sav«.l for replay . BACKGA.~ 1 MON 1.0 plays in accordance wich 1h e officia l rules
of backgammon aml is sure to provide many fascinating smions of backgammon play.
CHESS MA. S TER (No11h S111r 11nd TRS.80 o nly)
Prkt: 519.95 Ci&e Ut15lJ.95 lll1l r Ut
This complete and very powerful prosram provid es rivclevch or play. ii includes castling. en passam captures and the promo
tion ofpa.,.·n1. Addirionally, the boa1d may be prem before che srart or play. pcrrnining chccHminau'on of "book" plays. To
maA•miLc cucution speed. the prog1am n " 'riltm Si a.~embly language (by SOFTWARE SPECIALISTS or California). Full
graphics arc employed m the TRS-80 vcrsmn, and two • Wl:ltl or alphanumeric di play arc provided 10 accommodaic Norrh
Sraruscrs. ~rc~ ie· -....Cuni;•.nrnti -

l'OREST t ' IREI (At11ri o nly)
Price: 514.95 Cun ur l 51 B. 951Jblr.cue
Usingc•tc ll cl'ILB raphics and sound cfr ecu, this simula cio n p1m rou in t he midd le or a foreu f ire. Your job is todir <'t opeta·
1i ons co pu1ou1 1hc fire while compema tin1 for d1an1cs in wind. •H11lllln" .mt 1cn- . N'QI 1:1nilo:ol~ •idw~ 111t.....-.m n n.
res\l lt in sc aulins pcnallics. life-hke var iables arc pro•·idedco make FOREST f l RE!.-cry suspenscf\ll andchallcnging . No 1wo
gamcshave1heume.cuingand1hercardlc•·ds ofdiHiic\lhy.
BL AC K HOLE (A ppl e only)
Pr ltr: 514.9 SCtix1ttl 511.9S Ubkr1tr
Thu is an uciring 1raphical simulation of the problems in•·ohnl in clo1cly oburving a black hole .,.·ith a 1pacc probe. The ob·
jcc1 i• to cn1cr and maintain. fora prc1cribcd time, an orbi1close10 a small black hole. This is 10 be act1iocd wi1ho111 coming
so near the anomaly that chc 1idal strc11 dc~troy• the probe. Co n11ol of the craft Is rcali1ttcally simYla1cd usmg 1idc jcU IOf
rotauon and main 1hrumrs for acceleration. Tim program cmplon Hi-Res graphics and is educational as .,.di as challenging.
SPAC E EVAClPAT IQ.! ! (Apple, A111ri and TRS· 80 o nl)')
Pritt: 51S.95C1UW1tc1S 19.95 l lbktnt
Cvi you coloniu the 11alu:y and e>·acuarc the Ear ch bc<orc the 1un uplodf'l.? Your compultr becomes !he 1hip's compu1cr as
you explore 1tic uni•·cr1•· to relocate millions of people. This simula1ion i1 particularly in1cro1ing as ii combines many of 1he
ncitingclemenh or clank 1pa ce games - 11 1'11 1he my11c1)• challenge of ADVEf'llTURE.
MO NA R CH (A t ari only)
Pri": 511.95 C • - Ur l515.95 ll b lr.c ut
MONARCH ii a fascinacing economic simulation requi ring you to su1>'i¥c an B-ycar ccrm a1 your nacion"s lcadc r. You deter·
mine the am ount or 11creage devoted to indu11rial and agricul1ural use, how much food 10 dimibute to the populace and how
muchshou ldbc.,1'flllOr\1'0ll u1ioncontrol. Youwillf.nd1hatalldecisions in,·nl>eacompromiscand1hati1 isnoteasy1omakc
e•·ci,·onc happy. Runs in 16K Atari.
C ll O MPEL O IA t arl only)
Price: 511 .!.>S Ca..wuctSU.9S HIJ keUt
CHOMl'ELO is tcall y 1.,.·o cbllcnging games in one. One is similar to f'llJM; )'DU mu11 biteorr par t of a cookie, bu! a•·o id tllk·
ing the poiwncd portion. The o 1hcr tame is the popular boa rd g;une REVERSI. ll folly uses the A1ari'1graphicscapabili1y,
and is hard to bc:it. Th11package"'ill run on a l6Ks y11cm.

DYNAC0~ 1 P

collcc1ion for ju1c 5 I0.9S?

MOON PRO B E (Alari 1md North S111r onl y )
rrlct : 51 1.95 c.. wu e/ 515.95 Uhkrllt
TI1is is an c.ucmcly challenging '"lunar lander'' piogram. The u1cr muu drop from orbit to land 1ta predettrmined tar gel on
the moon"s surface. Youcon1rol1he1hry11andoricn1ationofyoyrcraftplusdirec11hcra1eofdcscen1 andapproachanglc.
Runs in 16K Atari.
SI' A CE TRAP (A 111 rl o nl y, 16 K )
Prtcr: 514.95C&.1wllfl51B.9S UL1lc nc
This ga!actic"'shoo1'cn1\lp""arcadegameplaccsyouncarablack holc. Youcon1rolyourspacccraf1 usin11hc joynic kanda1 1cmp1 10 bla11 a1manyof the alien ships as pouiblc before th e biad holftlosn abour you .
ClllRP INVADERS (PET/ CHM o nly)
Prlet: 514.95 Cust lltlSIS .95 Ulsktm
Cl!JRP lf'llVADERS is an addicthc gamcusing11ction graphic!. A Federation spaccs1a1ionmu11 be reached before 1hc Chirps
conquer 1he Earch. S1a1ionary o bstacles, rno•·ing meteors, and che attacking Chil'll\ mu \!. 1.ll be 11o~oid<ed lar • wcc~\ lul
juurncy. Goodluck.
SUP ER SU B C H ASE (Ala r! o ni)·)
Pr ice: 51 9.95C&.Sst lle15U.U Ob ltllt
SUPER SUB CHASE simulal("I a seatcl1 and destroy mission. Sec your course and keep an eye on !lie sonar 1eadings a.s you
hunt for 1he hidden submarine. Sec che dcplh charge uplosion deplh and wa1ch1hcnnink row~rds the sub. Thi1 lsanaddict;\'C
game whi<-h takes 11,d vantagc o r 1hc Aiari's graphics and sound tJOJlrilitrl~ One or two players. Jo)·st ick(1) required.

ADVENTURE
CRANSTON MANOR ADVENTURE (Norlh S 111r11nd C P / M o nly )
Prk r: 519.95U h hnr
Al la st! A comprehen1iH Advcntu1 e game r orf'llorth Sta r and C l' IM ~yst e ms.CRANS TOf'll MANO R A DVEN T U RE 1akc1
you into mys1crious CRANSTOf'll MAf'llOR .,.here } 'DU attempt to gather f;ibulousucasures. Lurkina in the manor arc .,.ild
animals and robots who will not give up the treasures w11hou1 a fight. The number of room1 i1 greater and the auo,iated
descriptions arc much more claboracc than the current popular st1ies of Ad•·en1urc prog1ams. making chis game 1hc cop in ics
clus. rlaycan be 11oppcd acan) · timc and 1hcsta1u1 s1orcd on di1kcnc. Noc avaolablc in SW" CP/ M format .
G UM B ALL R A LLY ADV E NT U RE (N o rlh S 111r o nl y, 48K)
Prltt: S21.9S Obktlle
Take pare in this ouclaw race rrom the ust coast ro che .,.cs1 coas1. The goal ii 10 find your ..·ay to the finish tine ... hile main·
1aining the hi1hu1 poulblc speed. Yo\I may choose one o r f:1·ccarsa~ailablc ac the sara1c. The choice • i1l aHcc1 ) 'D UI sp!"Cd
an d range. l(cmcmbcr to cake spa1e pans and don 't get cauilht 1pccding~
UNCLE HARRY'S WILL (Norlh S111r only , 40K)
Price: Sl4.95 llb lr.cue
Uncle Harry has died and has Ide you e~c1)' 1hing ." Ho" e>·cr, he has neglected 10 mention ..,·here cH1~·1hing kl! lns1ead, his will
coMi•U or a poem .,. hich con!linHlues. \'oy .,.ill ha \C to tranl all o•n rhc Uni1cd Statu both by car and on roor to 10l~c Lhc
pu1dc, andrhcrc arco vcr )OOtocationsto probe. Be arduland .,.atchout rm red hcnings!

SPEECH SYNTHESIS
DYf'llACO~ ll' is now dimibutin1 the new ;ind re> olurionar)' 1\· p e.-•N ·TAU.::T M (Th'l) spc!"Ch symht:Siur from Votrll. S1mpl)·
connect TNT 10 your computer's scri~I in1crfacc. cncer cue from chc kcyboud and hear the words spoken. Tf'llT is the cuie11-ro
programs?Ccch I) nthc1ircr on the market Jt uses chc lcasr amount or memory and provides the most nc~iblc 1·ocabula1y a•a ilablc
3'1)..,..hC1c!
TY l '[."f'll'·TAI.>:

Lilt price JJ7'. DYf'llACOMP"S price

Sl 1 9 . 9~

plus UOO for 1hipping and handling

Prkc: 514.95 C n sr11t1 5!1.95 Ubk ent
T Al.K T O ME (T'N"T Alarl o nl )". 24K)
This program p1cscn11 a superb tuiorial on 1pccch synthesis us ing die Atati IOOand TYPE 'N TALK TM, TALK TO ME will
illuma1e normal .,.ord gcncra1ion as .,.·ell as phoneme gcnc1a1ion. The documencation include1 many helpful pros1ammin1
tips . TALK TO .\IE has been dcmomua1cd on network (CBS) T\'!

AVAILABILITY

MISCELLANEOUS

DYNACOMI' sort.,.·;ore is supplied .,.·nhcom plcrc documcnraiion comaining clear nplana1ions and c~amplcs. Unless 01hc1 ....ilc
•P(dried, all pr11111ams .,.·ill run " 'ithin 16K p1ognun memory space {AT ARI requires 241.'.). Except .,.·here noted, program sarc avail
ab le on ATAR I. .,, 1. T RS-~O(lcvel JI) and Apple(Applnofr) cancue anddiskcueas well as North Star single densi ty (double
density compatible) d1skc11c . Additionally, mos1 program• can M obtained m standard (IB.'1 3740 Jingle density/double density
compa!ible foimalJ H" CP/M noppy diskJ fo r system• running under MBASIC or CBASIC \for enmplc. Altos. !'(eru~ H20 and
many orhcr1). 51/," Cl'/M diskcnc• arc avai lable for 1h c Norih Siar and Osborne computc1 sy!tcms

C RYSTALS (A tari o nly )
P r k e:S 9.95C11srue15JJ.9S IJol>ltnr
A unique algoricbm randomly produces fascinaring 1raphics displays accompanied with conn which vary llf the patterns a.c
huilt. f'llot.,.·o plllcrns arc the same. and Ilic combined cHec1 of the sound and graphics arc mcsmcri11ns. CR YST/\l.S has been
used in local 11orcstodemonstra1cthc sound and color features ortheArui. Run • in 16K A1au.

'ATARI.. Pt:r1Cl/M, /'o'ORTNST , IR, CPIM, I/JM. OSIJURNE, SUJ>t"RIJH.-'.//'o'and )(l:.'ROXur-tut:ISlff't'dtradt11amrsall<llor
/rud-:marb.
••t:..upr "'"""' IWtt·d, <Jll TH.5.JO .\fud•·I I su/1 ..·<1N' is rwadablr a11 cassme (only) for fht TRS./JO Modtl Ill. Ex<"f'Ptio1is;
V;ILOt: L. C R/11/IACt.'. CRAl-'IX. Clll:.'SS/\f;ISTER. THS./JO dilk<'llts urr nut supp/<<!d ..·uh t llh t r VOS or IJ,ISJC
- · Fur mu.11 N u r<h S1<1r d•1·1<.lNJt<.I sySMnJ. V) 'NACU.\fP prtw1tl/.I' dots 1t01 support

'

0

"" '1-"or SUPl-.R!IHAIN

!,>'1/~mi

'~

"''"' N011h S1<1r Ad•'<Jnllli;:t

NORTll STAR SOl·TWA.R E E XCllAN G E (NSSEJ LIBRA.RY
D\'NACO~ll' now dimibu1c1 Che 23 volume f'llSSE libra1y. These diskeucs tach comain many p1og1ams and oHcr an D UI ·
•landing ~aluc for 1hc puH hase price . They should be pare or every Nor1h Star user's collection. Call o r .,.·rite DYNA CO MI'
ror details regarding 1hccontcntso r 1hc f'llSSEcollcc 1ion.
l'r i\'.c:S9. 9$each157.9 ,each(4ormorc)
Thecomplc1ccolla:1ion maybep1,1rchascd for 5L-19.9i

S v. " DI S K ETTES (so fl se clorcd/l t n seclorcd )

P1 itr: SJ9.95120 llhkeUn
As you might imagine. lH'NACOMP pu1thasc1 diskclt cs in large quan1iucs and at "holesak pricc1. We wam Lo pa~s t he sav
in~) akmg '" )·oy~

run111nt 11111/tr .\flJASIC U• CBASIC (slutv .,.J~thJ.

Circle 158 on inquiry card.

STATISTICS and ENGINEERING

BUSINESS and UTILITIES
MAILMASTER (Al11i diskcll' only)

l'rtce:U9 .9S Ul3kcttr

,._\ AILMASTER il a •·cry vcrntilc i;of1wa1c package for mana1in1 and manipula1in1 mail lim and mini d;ua base.. Each disk
can hold over 600 Clnlomcr cntriu conlaining name, address. )I lcucr key words and a phone number. The display is markc<I
so th al cn11iu may be made and cdiccd with cue. The 11a1u1 (c.1.• di•k 1pacc ldL, options, cLc.) is shc• ll ai all 1imcs. l<lbcb
may be primed 1,2 or J up, and all 1ortin1 (zip code and alphabcLid i$ performed by a fut machine languaac program.

PERSONAL f"INANCE SYSTEM (Alari and Norlh Star only)
Prlcc:SJ9.95 l>ls kcl1r
PFS is a 1io1lc di1kcuc, rncnu-0ricn1cd system compo~cd of 1cn difkrcnL programs. lluidn rccordil'lll you r c~!Kn~s and till
deductible i1cms, PFS will son and summillize expcnsu by payee, and display info rmaiion on expenditures by any or 26 user
dcr~ncd codes by monrh or by payee. PFS will even produce monthly bar 11aphs of you1 cApen1es by ca1cgory! This poweOul
padcqe 1equirn only one di!lo; drive. minimal memory (HK A1•ri. JlK North Star) and w~1 siorc up 10 600 r~ords per disk
{ind ovn" 1000 1tcord1 per di1k by mak 111 a few simple cha oses to 1hc pro1ram1). You can record chcch plus cash CAJ>C"n1c1 so
tha1youcan rina ll y ice whc1c you1 money son and eliminate sucnwork and ted ious h an d ca.kula1ions. Con1aim high 1pccd
machine language sort l'FS has been demormntcd on network (CllSJ TV!
FAMILY BUDGET (App l' and Acarloo\y)
Prkc; SJ4.9S Uhkclle
FAMILY BUDGET is a ~c r y convenient financial 1cco1 d-kecpinl( p1og1am. You will be able to keep track of caih and credit
c~pendi1urc1 as well as income on a dally basis. You can record t u deductible hems and chari1able donatiom. FAf.llL Y
BUDGET alw provideu con1inuousrecord of all c1cdi1 uansactiom. You can make daily cuh and chargecn11ics to any of 21
different c~pensc accoun11 as well as ta~ pay10U and la~ accounts. Data arc cuily rcnicnd giving the u1crcomplcte cont rol
ovcranolhcrwisecomplicated(andunorganizcd?lsubi~t

INTELINK (A latl o n ly)
Prkc:S49.9sl>l,kcllt
This software package conlilins a mcnu-drivm collection of p1og1ams ror hcilitaling crficicnl t"'o-way communications
throu1h a full duplu modem (required for use). In one mode of operation you may connect to a data urvicc (c.a.. The
SOURCE or MicroNet) and quickly load data such as stoc k quotations onto your disk cue for later viewing. This gr~tly re ·
duccs "connect time" and 1hu11he sci,·icc charac. You may ;o lso record lhccomple1econ1cnts of a communications 1cs1ion.
Additionally. prog•ams wri11cnin BASIC. FORTRAN, c1c. may be buihoff·lincusing 1he 1upport texl cdnor andlJlcr "up·
loaded" to another computer. mak ing 1hc At ari a »r?.Y smart terminal. Even At ari ll AS IC prcgrann ma y br uploaded.
Funhcr. a comm and lilc may be built off·line and und laicr as controlling input for a lime.shuc 1y11cm. Tti..l is. you can 1e1
up your sequence o f 1imc·Jharc commilllds aod pro1rillTls. and lhe Atari will transmit them as needed: batch processing. All
lh'u addsup1osavingbo1hconnc<:t limcandyo ur time.

UJGITAI. nLTER (Av11ih1b lc r ur w. 11 computcn;)
J'rlc e:Sl9.9S C11u11t/ S4J.9S Ulslullc
DIGIT AL FILT ER is a comprehensive data processing program which permits the u1cr 10 design his own filte r function or
choose from a menu of filler forms . In the c~plicit design mode 1hc shape of 1hc frequency transfer function is specified by
ditcc1ly entering paints alon1 the dclircd filter curve. In the menu mode, ideal klw p111s, high pan and bandpass Ii hers may be
app r c~imated10 varying dcarecs according to the number of pointli uud in t he calculation. These lil1crs may optionally air.a be
smoothed with a Hanru 'ng r unction. In addi!ion, muhi·!lagc lluucrworth f<lleu may be sclccled. Features o r DIGIT AL
FILTEie include p!oaing of the data before and ahcr flllcrin11. as well as d i1play of the chosen tih cr funct ion1. Aboi nduded
arc convcmenl d~la storast. rc11ie••al and editing procedures.
OATA SMOOTllER (Not ua\lablc for Alarl)
Prkc: Sl9.9S Cm~nclSlJ.9S DUkeUe
This special data smoo thing p1ogram may be used 10 rapidly dc1ivc usefol information rrom no'1.1ybusincss an d en&inccring
data which arc equally 1pued. The sor1wue rcatures choice in dearec and ranac or fit. a1 ,.·ell ai smoothed fo11 and second
derivative calculation. Al1a included is automatic planing of the input data and smoothed rcsuhs.
Prkt: Sl9.9S Cuwtc/ Sll.9SDhke n e
1<0UR lt:R ANAL VZER (Av1llw.bl' f • r all com p uttn)
Use 1hi1 pro11ram to uamine the fre11uency spectra of limited duration 1i11nals. The p1011ram features automatic 1calins and
ploHing of 1he input data and rcsuh1. Practical applications include the analni1 of complicated patterns in such liclds as eke·
1ronics,cornmunicationsandbusinc11
Price: Sl9.9S Cas..wllt l S2l.9S Di1kt11r
T F A (Transru ..u nction Analyicr)
Thili is a 1pecial sof\warc package which may be Uied to evalua1e t he transfer [unctions or o ·stcms such as hi·fi ampiifiers and
Jihcrs by c~aminingthcir 1e1ponsc to pulled inp un. TFA is a ma jor modific ation of FOURIER ANALYZER and conta ins an
en&inc erins·Ofientedd ccibcl versus log-frequency plot as "ell as data ed iting fc.nurc1 . Whereas FOURIER ANA LYZER is de·
~i11ned for educational and scientific use, TF A is an engineering tool. Available fo r a ll computers
llARMONIC ANALYZER (AvaUablt for aU compulcn)
Prlcr: S!4.9SCaurUrl S2g.9SDlskrlle
t! AR!<>IONIC ANALYZER was designed for the 1pectrum an<1ly1is ofrcpe1i1ive ..-a• cform1. Fea tures include data file gcncra
1ion.edi1ing and sto1agc/ rctrM:val 11 well as da1aand spcc !l ump lcuing. On ep anic ula1ly uniquefaci lit yisi ha t thcinp ut da ta
need not bcc quallyspacedorinordcr. Theorisinaldatais1ortcdandacubicsplincinlerpola1ioni1u!itdtocrcatcthcda1af.lc
rcquirccl by the FF'falgori1hm.
FOURIER A NALYZER. TFA and HARMONIC A NALYZER may be purchased together for a combined price or SSl.9S
(lhrcccusettcs)and563.95(threediikcucs).

PA YflVE (Applt II plus di.d1e11~, lwo drive s rcquln:d)
Prkr: Sl49,95
11'1is iJ an eno1moudy nc.iblc ~!!!!! payroll syucm with c•l ra ordinarily good humilll engineering futures. t'A Yfl\'E
pr inu checkland compiles the 1equired federal, state and loc:a! f orms for up to 148 employees. The pay methods may be hour·
ly, salary, commission or an y combinalion. There arc multip le options for pay pcriod1, and they also can be u1ed in any com·
bina1ion. PA YF IVE includes ma11y other features and comes uncmcly we ll documented wi1h a 200 pqc manual. llir manual
m;oy bepurch111cdscpara1cly for SlO.and that p;1rmentla1erapplied10 1hc softwtrcpurchasc

Rt:GRESSION I (AvaUabl' for all comp u len)
Price: Sl9.9S Cas..ornc/ S2l.9S ·~keue
KEG KESSION I is a unique and cx~ep1iona ll y •crsatik onc·di meMional lca1t square1 "polynomia l" cur•·e fi11 ins proaram.
Fca1ure1 in dudc 1·cry hi1 ha ccu racy : an automatic dc1rcc dete rmin ation option: an cx tcn si•·c internal li bra ry of littins func·
1ion1:da1aedit ing;au11•ma1icda1a,curveandruid11alplouing:a1latisticalanaly:.is( e1;11andarddeviation, co11cl ationcorm·
cienl. Cle.) and much more. In addition, ne"' li11 ma y be tried wi tho ut reentering !he data. REGRESS IO N Ii~ certai nl y lhe
corncnloncprograminanydata•nalyiissor1.. a1elibrary.

SllOPPING LIST (Atari only)
Prier: Sll.9SCUH!ICISJ6.'ilS U~lunt
SHO PPING LIST srorn information on items you purcha1c al the supermarket. Before goinashcppin11. ii will rem in d yC11 of
a!lth e thingsyoumigh lne ed,and 1hrndi1play1o r op1ionallyp rin1))·ou rshopping li1tandthr1 ota!cost . Ad ding,dclc1ing,
changinsandstoringdat a is vcr yeasy. Runs with 16K.

Prlce:St9.9SC11stne/S2J.9SDl!kcne
R E GRESSION I I (PARAFIT) (Av1ltablt r or aU compute~)
l'AJIAFIT is desianed 10 handle those cues in which 1hc parameters arc imbedded (possibly nonlinearly) in 1hc f,uing func·
lion. The u1cr 1imply inscns the funclicnal form. inclu di ng t he parameters (A(I), A(l), etc.) as one or more BASIC statement
lines. Data, rcsull1 a~ reiiduals may be manipulated aod plcued ~ "'ilh REGRESSION I. Use REGRESSION I for
polrnom ial finin1 . and PA RAFIT for th o1c comp licated func1ion1.

TAX 0PTIMl1.ER(Nor l h Siu only)
Prlcc:S59.9S Dl1ket1t
The TAX OPT IMI ZER is an casy·lo·usc. menu oricn1ed sof tware package which p1cvidcs a com·en icnl means for analyi ing
vi11iou1 income IU 11ratcgiu. The progrillT\ i) dcs i1ned to provide a quick ;ond asy data entry, Income tu is compu1ed by all
1u methods (rc11uli11, incom e avcras·mg. muimum and a lternate minimum t u) . The u1er may immed iately obse,..c 1he 11•
d fcct or c1itical f1mu1cia l decisions. TAX OPTIM IZER ha1hccn1horoughly field tested in CPA offices and comes complete
with 1he current 10 tablc1 in its data files. TA..'< OPTIM IZER is t• • dcduc tible1
1JTIL (Appl' only, 411K)
Price; St9.9S Dllllitllr
lHIL b a di1k~dcnlrd utility )yslcm which permits uam.ining and changing of ~he comcnl! of DOS J.l and J.J diskt1lcs al
the.bi!( nibble or b)icJlc\Cl. With Url Lyoucan easily enminctheconteni,cf11di1kctte uac r byscc1or, 1c1truc1ure lhncc·
1orpoimen, reallocate scc1ou le.g. bad sectors may be "hidden"), and perform many o the r 1ophistica1cd operation1. For the
cxpericnccdprcgrat!l!'llCr.
TURNKEY ANO MENU (Alari only)
Price: Sl7,9S D11ktrtc
TURNKEY is a utility program which allow1 yo u to cr ca1e autoboot/autorun dilkcue1 cuily. Simply load and run TURN·
KEY. load lhc program diskenc 10 be modified, and an1,. ·cr 1hcque11iom! The TURNKEY diskcne ahocomCJ ,.·ith DOS Z.O
and includes illlOt her program, MENU. MENU lim rhc contcnu of your diskcne a1phabe1ically, and permits the runnin1 of
any BASIC pro1ram on 1he diskcu e by typin& ii sin1le key. TURNKEY and MENU provide you with the ability to run any
program on your diskcuebysimply turnins on lhecomput er and pr"si11g a sing le key
STOCKAIU (Atari only)
P1ln: S29.9S Dllktllt
STOCKAID providu a PO"'crful su of tool! for stock market analysis. With STOCK AID you can di1play point and figure
ch ans. ;os "ell as bar ch ans "'ilhoi.cillaLcn. You can al10 uaminc long term mo•·ing avcra1es and on-balance volume ftaturcs.
STOCKAID allow1 you to input daily data "ilh a !inglc diskcne 11oragc c.apabijity of U9 days x 16 1tocb. Included arc
stock dividend and1p1i1 adju!lm<:nl capabilities. A vcryprofrssional packasc!
..rkr: Sl9.9S
SH APE MAG I CIAN (Appl' II, 48K, db k tUt onlJ')
Al last! An utility for p;1inlcsslycreatin11raphics shapes for t he Apple. Create. edit and 1~•·cup10 JOshapes,.hichcan then be
uicd lo dcvcloparcade aames orro simply enhance your pro1rillTIS. Add lhal profcnion•l 1ouch~

MUL TILINEAR REGRESSION (MlRJ (AYllllablt for 111 computcn)
Prlcr: S:U.9SCnwne / SZl.9S Dlllke11e
MLR is a profe1sional sof tware packa ge for analy1ina data sctscOmiining 1wo or more linearl y independent n riables. Besidei
pcrfurming lhcbasic1cgrc11ioncalculaticn, th isprograma ls cpro•·idcscasytouudatacn11)·,11cragc, rclric\'alandediting
functions. lnaddition,thcu1ermay in1erro5atelhciolutionby1upplyingva!ucsforthcindepcndcnlvariable1.Thcn umberor
variables andda1uizci$ limited only by lh<: avai lable memor~· .
REGRESSION I. II and MUL TILIN EA R REGRESSION may be purchued 1ogether for Ul.9j (three casscues) or S6J.9S
(lhrccdiskcucs).
ANOV A (Nol 1val\ablt o n Atari ns st ltc or for PET ICBM)
Price: SJ9.9S CaucttcfS0.9S DlskeUr
In 1hc past the ANOVA (ana ly1is or variance) pr oce dure hu been limit ed to t he lar11c mill'nframe computcr1. Now
DYNACOMI' hu brought lhc power of 1hi1 method to small syste ms. For those con•·crianl "' ith ANOV A. 1h..DYNACOMP
sort,. arc package includes 1hc 1...•a)·, 2.way and N·" 'ay proccduro. Als o provided arc 1he Y111cs 2K-P factorial desiins. For
those un[illTliliar " il hANO\'A , do nol worry. The accompan)'ina documen1a1ion was "'litlcn in a lutorialfuhiontby a pro·
fessor in the subject) and serves as an uccllcnl introduction 10 lhc subjcc1. Aceompan)'ina ANOVA is a support proHi'am fo r
buildin111hcdatab111e. lndudedaresc.-cralconvenicnl features including data editing. dclc1ingand appending.
BASIC SCIENTIFIC SUBROUTINES, Vol u mu I aod 2 (Nol av11llab l' ror Ataiil
DYNACOMP is thcuc luu1·e dimibutor for 1hc scrtwaic keyed to t he popu lar lexts BASIC SCIENTIFIC SUBROUTINES,
Vol11m!'.! I und 1 by F. Ruckdest hcl (!« advcriiscmcnts in BYTE magarlne). These $Ubrou1ines ha••r been assembled accordin1
10 chapter. Included .,.ilh each collc~tion is a menu program -.Md! lded• ud ._OflJlfi tn udt ~.
Volume I
Collection II: C hap\ cu 2 and J • Da1a and r unction p!o n ing; comp lex 1·ariablc$ and functions.
Collcc tionll: C hapter4 · E•tcndedmatrix and vector ope rations .
Cot!ection .fl; Chapters Sand 6 · Rando m number generators (Poisson. Gaussian, etc.I; series approximations.
Price pcrco!lcction; Sl4.9S Caueuc/S l8 .9S Diskcuc
AUthtrccollection1arcanhbleforSJ9.95(1hreccanettcs)andS49.9S(1hre <:diskcttu).

,,..._I:

. Linear. polynomial. multidimrn~ional, parametric lcau squarn.
·Serie! app roximation techniques (economization, inversion, 1Cvcrsion. 1hifting, CIC.).
· l'unc tional app roximations by ite rat ion and rccunion.
· CO RDIC appro•imations 10 trigonomcnic. h)·pcrbolic, c~pcncnt i al and logarit hmic
functions.
Collection n: Chap1cr S • Table intcrpola1ion, diffcrcn1ia1ion and integ rillion (Nc ,.1on, LaG ran1c. 1pllno).
Ccllcction/16: Chaptcr6 . Me1hcdsforlinding1hrrcalrootsoffunctions.
Chaptcr1·Methodsforlindingthcccmple•1ocuoffunclicns.
Colkction Ill: C haplcr 8 · Optimization by s1n:pc1t descent.
l'r icepcrcul!ec lion: 514.95 Ca11clle/Sl8.9S Diskcl!c
All eight collections arc available for599.95 (right cassctics) and Sl29.9~ (eight di$ ke1tcs).
Because 1hc 1exu area vi1alpa11ofthedocumentation.BAS/CSC/£NT/f/C SUBROUTINES. V.:1/11ma I and 1 a1c auil ablc
f1om • YNACOMP:
Collection ;ti :
C....t.>n ll :
Collection 13:
Collection #4:

EDUCATION
ll OOGE PODGE (App le only, 48K App lesor t o r lnlegfr BAS IC)
Pr lc" Sl<i.9S Caucnc/S ll.9S Ubkcue
Let HODGE PODGE br your child's \cacher. P101ing any key on your Apple will result in a different andinuiguing .. hap·
pcning"relatcdtothclc11crornumberofthecho1enkcy. Thcpro1ram '1 graphic1.colorand1oundarcadcligh1forchlldrcn
from ages 1 Y: to '7. HODGE l'ODGE ·~a non.intimida1ing leaching device which bring1 a new dimension to !he use o f com·
pums in educ;nion. Sec th e cxccl!cnl rcvic,.·s
this vc1y popular program in INFOW DRLD and SOFT ALK.

o:

Tt.:AC ll ERS' AIUE (Alar l on l y)
Prlce:SIJ.9S Camue/ll1.9S Db ktuc
TEAC HERS' AIDE consi11s of 1twcc basic modules ccn1.;1incd in one p1ogram. The fir1l motlulc provides addition •nd sub·
1raction ucrcisc1 of va ryin1 levcl1 of diflicuhy. The second module con1im of mu11if1lication problems in which !he studcnl
may be lc11ed both on lhe linal answer and/or on lhc 1ublct.a l ant"'CfS in lhc IOfii hand procedure. Several levels o f ccmplc~i l y
a1e provided here u well. lhe thir d module comi111 of division problems: one pallicularly nice feature of the division module
iuhanhc Ions handdivhion steps canbe displayed a long whhthc rema in der in order to clearly dcmonmate thcproce<lurcby
.,.·hich 1hc 1emaindcr is derived. Us ins TEACllER'S A IDE is nol mcrcty a drill, but ra1her a learning experience.
PllARMACOLOGY UPOATt; !PET o n l)')
Price; 5169.9S C n se uc1Sl49.9S Ulsktlle
This is DYNACOMP'1 firs t educational software entry for the medical profession (more arc coming!). PHARMACOLOGY
UPDATE wa1 w1iuen by a R.N. as a masters project. with \hr aid of a practicing pharmacolog i1l and andectrcnic1in111uctcr.
lhi1packagccomesin1wopa11s. lhcli11lpanisa200pagcmanualwhichi1dividcdinlollscclicn1.Eachof1he1cscc1ions
provides both concise in formation and probin1 questions;. The sctond pan consist! of 11 pr o11ram1 that ~r e keyed to 1hc 101
and which lest the degree or your undemanding of the tc~l maicrial. This package hasarcal educat iona lvalue for the bc11in·
ning uudcn l as well as the p1ofcniona l intc rclitcd in an c{f,cirm way to review and update his or her knowl edge . Available 011
cas1euest ll )ordiskenr.
TEAClll-:R'S GRADEBOOK (Apple 48Kdual/slngledrln)
Fr1ccS49.9SDhktitc
TEACHER"S GRADEBOOK is a romP1t1t password protcclcd rcc ord-kct pin1 system for the classroom. ll suppom up to
nine users, and each u1er may hue data for up lo nine clancson coc disk (with uptc\IO studcnu per clau). Typical informa·
1ionw hich can be entered, edited and proceucd includes ro1 tcr s. absences andgradt1 . Sum mar y rcpor1' ma ybe displayed (on
dw-n:~111 ,.1-.d -nr~' .-1

1 111~ ...._ll<:#dl.1V1T.1p1 and~.- ta

tcslcd ("goor.proofcd" I in theclass environrucnl and is bolh wcll.wriucn and

lr:tln ll-'n.. n.t• .,-Mcsihn br.

w cll - d u~uincmcd .

Chapicr
C hllp!CI
Chapter
C hapter

I
2
J
4

BASIC SCIENTIFIC SUBROU TIN ES, Vol I (319 pages); Sl9.95 .. nc pos tage
IJAS IC SC IENTIFIC SUBROUTINES. Vol 2 (19(1 pages): Sll.9S .., SUO po11 agr
Sec rcvicw1 in Kll.Oll AUD and Dr. Dobb!.
SOt~fNET

(Apple II, 48)(, dlsk'll' only)
P1iccS129.9S
SOFrNET may br used 10 c1eate modch of liqui d pipeline sys1ems to cn luatc their flow performance. Up to 150nodcs wi1h
up Io .,0 conn~ling ckments may be simula ted, and models may be combined to form )'Cl larger models. U you arc involved
in waler dimibution sys tem s. chemical lluid !low p1oblrms. building plumbing, or si milar si1uation1. lhi1 is an Klcal ana lysis
tool.

MATC ll NET (TRS -80 only)
Pr ice: S19.9S Cusc HelS23.9S Dl1kct1e
It clt cn lakes days 10 itt1'alivclycptimilc an L. Pi orTmatchingnctwork for a particular application, Take a few minutes with
MATCHNET and you will h;i ve the Q , frequency 1espon1c and rellcction coefficients for any of twelve m;itchins ne twork!.
Yo u inp ut 1he so urce and load impcd•ncc and MA TC HN ET calculates the R, C, (and LJ values and plou (and/or prints) 1he
frequency response and reflection coeff.ieirn1s for each con rtsuraticn. The reviewer of this pro11am rcmembrn when hr use to
do this by hand a.11d loves, MATCHNET!
AC fl VECIRCUIT ANALYSISIACAI') (48K A ppl e o nly)
P 1lec: S2S.9SCe.utlle/S29.9S Obkt ue
With ACAl' yo u may analyze lhc 1c1ponsc cf an acti,·c or passive compone nt circuil. The circ uil may be p1cbcd al equal slcp1
infrcquency,andthcrcsullingcomplc• vo!tagcsa lcach componcntjunct urec .amincd;t hcfr cqucncyrcsponscof aliltcror
i1111plirlrr may be comp lcrrly dete rmined wilh 1e1p«t to both ampliludr and phase. In addition. ACAP prinll a statistical
analysis cf the ran ge of voltage responses which result from toler ance varia tions in1hr ccmpcnruu.. AC A Pk cuy to lcamand
use. Circuit descrip1 ions ma y br saved on10 casseuc o r diskct1c 10 be recalled a l a later time f or execution or editing. ACAP
1.houldbrpartofcver ycircuit dc1igncr 's program librar y.
L OGIC S IMULA TOR (Apple o n ly; 48K RAM)
Prk~: Sl4.9S Cu$Cllc1Sl8.9S ot1kc1te
Tell your complicated di1i1al lcgic desi1n wi1h respect 10 given $Cl of inputs to determine how wt ll thr circuit will operate. The
clcmcn11 which may be simu lated include multiple input AND. OR, NOR, EXOR, EXNOR and NANO galcs. u,. ·ellas in 
verte rs. J-K and D nip·llops, and one·shc ls. Inp uts may be clocked in with varying clock cycle lcngth1 / displa ccments and
delays ma y be introducc1,\ 10 probe forglitch csa1'd race conditions. A liming diagram for a ny given sci o r no des may be plotted
using lllR ES 11raphics. Save your breadboarding un til the drcuil i1 checked by LOGIC SIMULA T OR.
NUMBERKRUNCllER (TRS-80 on l y)
Pr ice: 569.95 Camut / Sll.95 Dbkrll c
This program is th e mosl complete numerical analysis systtm avail;oblc for the TRS·80. ll can handle up 10 255dala sets.. each
set having a six character name. h includes complete data editing hcilitiei; and con.-cnicnl d11 ta inpu1/ou1p ul ca pabilit y. The

ORDERING INFORMATION

1naly1e1availablcaremuhiplclinear1egrn1ionandcorrcla1iondclermina1 ionofrcsiduals,d11a1ransforma1ion1. ande~1ensive

All orders a1e proce11cd and 1hipped wilhin 48 hours. Plcaic enclose payment wilh order and include the appropriate computer in·
rorma tion. Ir pa ying by VIS A or M1111cr Card, include all numbcn on car d. Purchase order1 accepted.
Shlppln11.andlhndlin1Cti;1r1es
Within North Ame1ic:;i: Add Sl.Cll
Outside North America: Add is,-. tAir

STATSORli (TRS-80 only)
Pr1ce:S39.95Ca,,rllt/S4J.9S Dhkrllt
STATSORT consists of sever al me nu selected programs "''hich allow the user to create (build, edit, merge), formal and print
lites. (machine) sort them on any field. aod numerically analyze (muimum. minimum. average, variance. standard deviation)
tabulated data. STA TSORT is we ll docu mented and cuy 10 UM:. The cusrnc •·cnion can al10 be employed to crutc a data
1ype which can be read by the Radio Shack Adva nced S1a1iuiul l'ackage.

llthH y
Allorders(e•cludingbooh)are1enl FirstCJas1.
M~il)

• uamily Ubcoums
Deduct ror.1 .,.·hen ord ~1 in1 J or more pro1rams. Dealer di1cC1Jnl >chcdulc1 arc available upon 1e1<ue11.
S" CP;M Dhk;

Add S2.SO !O the ll s1cd di~keuc price for each B" noppy di11r. (]llM •Of! 1cc1cred CUM formatl. l'ro11a1M1 run under
.\licrosoftMLJASICor llASIC·BO.
s1·0· CP/ M DIJks
All •crrwarc available on s·· CP/ M di1ks is alr.o available on

s•;." d i~k1,

Hraphics 1cncra1icn. including u.is naming. and more. The supp0r1in11 documentation is ex tremel y we ll wriucn and well
organ'1ud, and includeL appendices which describe th e nume rica l procedures uud in the program.

Ncnh Star and 01bcrne Furma t

STATrt:ST (TRS·80 only)
Prln: S19.9S Caueue/ UJ.9S Dlsh ne
This iia 11a1i1tical inference pachse whichhclp1youmake wiscd«hion1 in the face of uncer1ain1y. In an in1erac1ivc fashion
you can build and edit data r.les and tell the differences in means. v11ianccs and proportions. ST ATTEST will abo perform
data analysis as ... ca as do linear correlation ;ond rcg1c11ion. This menu.directed statistkal wor khof)C is roundC'd out with a chi ·
square contin1ency 1csl and a (uniform and normal) 1andom samp le gcnera1or. The documentation is wrincn by a co l! eg e pro·
fc11orwho1uide1you 1hrou11h 1hc various \<:sis.

Ask for IH' NACOMP programs al your lo ca l soflwa1c dealer . W1itc for dc1ailcd de icrip lioni of t he se and othe r prcl(ram1 from
OY NA COMP.
.

DYNACOMP, Inc.

1Dop1.

ei

ABOUT DYNACOMP

1427 Monroe Avenue
Roc hester, New York 146 18

1a!C

24 ho ur message and order phone: (716)442-8731
T oll free order phones: (800)828-6772
(800)828-6773
Office phone (9AM-5PM EST): (716)442-8960

•
.

. .

DYNA COMP is a leading distribulor or small system software wilh sales spanning the world (c urrentl y i n e xc ess
of 50 countries). During 1hc past 1hrec years we have greatl y enlarged 1he D YNACOM P produc t line. but ha,·c
mainla inedand improved o ur high level o r quality and c us to mer support. The achievement i n quality isapparcnl ·
from our many repea t customers and t he software reviews in such publicatio ns as COMPUTRONICS. 80 S o ft·
ware Crilique, A.N .A .L.O.G ., Softalk, Creative Computing and Kilo baud. DVNACOMP software has also
been chosen for dem o nstra tion on network television. O ur customer su ppor t is as dose as yo ur phon e. It is
always friendly. The sia ff is highly train ed and always wi lling 10 dis cu ss produc1s or @'.ivc advice.

Circ le 158 on inqui ry card.

MOD III
TRS-80 Model III Features for Your.Model I
Add video line print, selectable cursor,
and automatic key repeat to your TRS-80 Model I.
Joe W. Rocke
224 West Benson
Ridgecrest, CA 93555

I'm a satisfied owner of a Radio
Shack TRS-80 Model I, but I can't
help envying some of the features of
the new Model III. Its video line
print, block cursor, and automatic
key repeat are indeed useful additions
to the TRS-80's repertoire of pro
gramming features.
Numerous video-line-print and
cursor routines have been published
as individual utility programs;
however, because they are individual
programs, only one can be used at a
time. My working with a friend's
Model III spawned dreams of a single
utility program that would provide
all these capabilities for my Model I.
My file of programs included video
line-print and cursor routines, so my
thoughts turned to combining the two
into a single utility program. An
automatic key repeat, a user
selectable cursor, and an audible key
beep also crept into this programming
daydream.
The dream became reality only
after several unsuccessful attempts to
combine existing program routines.
Initial efforts produced workable pro
grams, but not without adverse side
effects. High memory overhead offset
the benefits provided, and the key
beep feature resulted in slow key
board response time. When used with
my editor/assembler, the utility
routines preempted the memory oc

cupied by the automatic key repeat.
Programming is somewhat akin to
building construction. It is of ten
easier to build anew than to remodel
the old. With this in mind, I took a
fresh program approach, literally
starting with a blank video screen .
This effort resulted in a utility pro
gram that I call MOD III.

The MOD Ill utility pro
gram uses fewer than
170 bytes of RAM,
making it practical
even on a 16K-byte
memory system.
MOD III Features
The MOD III program source code
presented in listing 1 provides video
line print, a block cursor, and auto
matic key repeat. This program also
provides two added side benefits: the
cursor style is user-changeable, and
the key repeat automatically provides
key debounce. Better still, the pro
gram uses fewer than 170 bytes of
random-access read/write memory
(RAM). This low memory overhead
makes the program practical for use
with a 16K-byte memory system.
MOD III is compatible with most

disk operating systems (DOS) , the
Beta cassette system, the EDT ASM +
editor/assembler, and Level II
BASIC. It is written for a Level II
48K-byte system, but may be mod
ified for a 16K- or 32K-byte RAM
system by changing the starting ad
dress. Changes required for DOS are
annotated in the source code remarks
(see listing 1).
MOD III was initially written in
assembly language to conserve
memory space and provide the quick
response required for the automatic
key-repeat feature. The original plan
was to place the program at a low
RAM location just under the BASIC
block and reset the BASIC pointers.
This would eliminate the need to set
memory size before loading MOD III.
However, in this location it would be
wiped out by disk BASIC or by pro
grams such as EDTASM +. Changing
the program to load to high memory
provided the system and program
compatibility desired.

Meinory Protect
Because MOD III starts at a high
RAM address, it's necessary to set
memory size before loading the pro
gram. By calculating the number of
bytes required for the program, you
can establish the starting address that
will load the program to the very top
of memory to conserve RAM space.
Text contin ued on page 386
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with onr\1811etyof
ASAP carries only the highest quality floppy disk drives, to
provide you with years of trouble-free service and superior
performance.
Data Trak™ double-sided, double-density drives from Qume®
feature state-of-the-art technology. You get superior data
integrity through improved disk life, data reliability and drive
serviceability.
Data Trak'M 5 (ANSI SW' compatibility) ........ Call for price
Data Trak'" 8 (IBM compatibility) ...... . ...... Call for price
Shugart drives have been setting industry quality and reliability
standards for years. Shugart's Bi-Compliant'" head assembly
provides superior media compliance and high reliability.
Model 801 (standard floppy) . . . . . . . . . . . . . . . . . . . . . . $400.00
Model 850 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $640.00
ASAP also provides a full line of high reliability disk drive
subsystems. For superior quality, high reliability disk drives.
contact ASAP today.
Part No. - Description*
Price
HDC8/1-HD - Cabinet with (1) Priam 10 megabyte hard disk
drive with Microbyte Controller ........... . . Call for price
HDC8/1 F+l HD - Cabinet with (1) Qume® DT-8 double-sided,
double-density drive, and (1) Priam 10 megabyte hard disk
drive with Microbyte Controller ........... . . Call for price
CAB8H - Dual cabinet for 8" floppy disk drives
(horizontal mounting) ........... . . . . . ........ 5 225.00
CAB8V - Cabinet for 8" floppy disk drives
(vertical mounting) .... . .............. .... .. . . $ 225.00
CABBH/V+lS - Dual cabinet with (1) Shugart SA801R
installed (horizontal or vertical mounting) ... .. ... $ 675.00

Circle 460 on inquiry card.

CAB8H/V+2S - Dual cabinet with (2) Shugart SA801 R's
installed (horizontal or vertical mounting) ..... . ... $1055.00
CAB8H/V+l Q- Dual cabinet with (1) Qume® DT-8 double-sided
double-density drive installed (horizontal or vertical
mounting) ... . ..... . . . . . ... . .. .... .... . . . ... S 755.00
CAB8H/V+2Q - Dual cabinet with (2) Oume® OT-B's double
sided double-density drive installed (horizontal or vertical
mounting) ...................................$1225.00
X5 - Cabinet for desk top mainframe (small power
supply) . . . .. . . . . . .. . . . . .. . . . . . .. .. . . . . . . .. . $ 200.00
800D - Cabinet for desk top mainframe (standard power
supply) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 255.00
•All cabinets come complete wilil power supply. fan and internal cables.

•,o,JJll
products, inc.

1198 E. Willow St.. Signal Hill. CA 90806

Toll free outside California:

[800) 421-7701
Inside California:

(213) 595-6431
(714) 891-2663

ASAP offers a 30-day buyer protection policy: full money-back gua1antee ii not
totally satisfied.
Ordering information: name. address. phone. ship by: UPS or truck. Please call for
shipping charges.
Terms: We accept cash. check. money orders. Visa and Master Charge (U.S.
funds only). Tax: 6% Calif. res. COD's and terms available on approval (school
PO's accepted).

BYTE April 1982
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Listing 1: The source code listing for MOD lll. The key-beep feature has been disabled
(see lines 850 through 1100). Remove the semicolons to use that feature.

GUARANTEED LOWEST PRICES!
To celebrate our opening, we are
matching any advertised price. Just
show us the ad.

ORDER TOLL FREE • outside WI

1-800-826-1589
ACCESSORIES
Apple II Dual Thermometer w/sollware .
..
.
Mountain Expansion Chassis .
CPS Mullilunclion .
Mountain Music System
..
100.000 Oay Clock .
Mountain Clock .
Supertalker SO 2000 .
..
A/O + O/A .
CCS 12K ROM/PROM Board .
CCS A/O Converter Board
CCS Serial Asynch. Board .
CCS Calendar /Clock Board
VOTRAX Type-n-Talk ..
..
AOALAB Package
OOS Oater .
ABT Numeric Keypad.
ABT Sollkey .
ABT Barwand
...
ABT Cash Box . ,
.....
ABT Pascal Tools I or II .
.
Scitronic Remote Controller .
. .....
Scitronic Energy Watcher 1 Ph . .
Apple Speed Controller .
.
Applescope jyour Apple as an Oscilloscopel
..
Scope Driver
.
Videx Videoterm .
.. .. ..
..
Videx Enhancer II
K &D Enhancer .
. ...
Videx Character Sets .
Echo Speech Synthesizer .
Upper/Lower Character .
Joysticks 4 .
ALS Smarterm .
.
ALS Z-Card . .
SSM A10 sip interface + cable
.
Scott Instrument VET 121 .
ALF Music Card MC1
ALF Music Card MC16 .
ALF Game 1/0 .
ALF Timing Mode 1/0 .
ALFEar Training .
ALF Albums.
.
Microspeed II

260.00
625.00
199.00
395.00
375.00
252.00
199.00
299.00
99.00
99.00
139.00
99.00
375.00
495.00
49.00
125.00
150.00
195.00
295.00
75.00
249.00
349.00
69.00
595.00
49.00
319.00
149.00
115.00
29 .00
225.00
39.50
59.00
379.00
269.00
195.00
795.00
195.00
245.00
16.00
18.00
49.95
14.95
495.00

... AND MANY MORE!
Quoted prices valid for stock on hand and sub 
ject to change without prior not ice .

Call tor price inlormation:
Printers - Epson. Okidata.

Microline. NEC.
C. ITOH, Oume. Diablo. Anadex. IDS. MPI,
Microtek, Printek .
Monitors - Amdek. Sanyo, Hitachi. NEC.
Kaga/TSK.
Modems - Novation, Hayes.
Disk Drives - Percom, Corvus. Morrow. ccs.
etc.
Plotters - Watanabe.

Ask for our FREE catalog_
For Software
see our other ad, page 30
Please:
• Wisconsin residents · add 4% sales tax
• Foreign orders . please add 15%
• Add $2.50 for shipping per software and
small item. Call regarding others.
We Welcome:
• Visa. MasterCharge - (Add 4 % )
•Checks (Allow 1·2 weeks for clearing)
•COD ($1.50 f!" shipment)
·

*

TOLL FRt:E ·Outside Wisconsin:

1-800-826-1589
For Technical Info & in Wisconsin :

715-848-2322
Orya Softwa... Dept.

•

I\ ,

A
P.O. Box 1961 • Wausau, WI 54401 ~.

•

11)((_~1111 (2)
1111Zll2l2(2)
11112l12l:::121
11117llll412l
12lli'll2l5(l)
11)Q)l1)511)
11)(7.)t1J712l
12lli'll2l8(2)
12l1Zll2l912l
12l1Zl 112ll2l
11)(7.)1 H'l
12l1Zl12(2)
12l1Zl13(2)
12HZJ1412l
12llZl15eJ
12l1Zl15(2)
l.'l1Zl1712l
12l1Zl18(2)
l.1JIZl1912l
12ll2l2llll2l
11H1l2111l
12ll7l2212l
12l1Zl2312l
12ll2l2412l
12l1Zl251Zl
11)12)25(2)
12ll2l2712l
017.l28(2)
017.l291Zl
017l3(2)12l
12l1Zl3112l
12ll7.l320
12l1Zl3::':12l
01i'l3412l
12l!Zl3512l
11)Ql351Zl
12l1Zl37Q)
012l381Zl
12l1Zl390
12l0412ll2l
12l1Zl4112l
12ll7l4212l
l.1JIZl431ll
1111Zl441Zl
1111Zl45(2)
1111Zl45(2)
11)(7.)47(2)
llH1l48(2)
111(2)4911)
12ll2l512ll2l
11112l5112l
12l1Zl5212l
llHZJ5312l
12ll2l541Zl
(1)17.)55(2)
11112l551Zl
12ll2l5712l
12ll2l5812l
11112!59(2)
12l1Zl512ll2l
12ll7.l5111l
1111Zl521Zl
11112l5312l
12ll2l5412l
11112l5512l
l.1Jl2l5512l
11112l5712l
1111Zl5812l
11112l591Zl
(1)12)7(2)12l
12ll2l7112l
11112l7212l
1111Zl7::12l

;*** **>I< ** * **** * ******* '****** '** *** ******'...**"'*'

;***********~********************************************

**
**
; **'1•'**********'**+'***'+::t::t::t::t::t:>1<:t::t::t::t::t::t:>1<:t:>1<:t::t:>t::t::t::t:>t::t::t:>1<:t::t:>1<:t:*'******

;*~
;*~

FOR JUST 'BLOCf\ CURSOR' - USE LINES 1730 UP
SEE 'HOOf\' LINES:
11712l THRU 1270
ORG

**

12lFF4DH

;48f\ - CHRNGE FOR LESS !!!

IF f\EY BEEP IS USED THEN 'ORG' MUST BE CHRNGED

STRRT
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**'

LD
LD
LD
LD
LD
LD

HL,STRRT:I.
(411J15H), HL
HL,BEGIN
(4QJ1EH),HL
R.8FH
( 154(2)9), R

;PUT R 'HOOf\' INTO
;KEYBORRD CONTROL
;FOR , zx, RND BLOCf\
;CURSOR ROUTINES
; 'BLOCK CURSOR'
;PUT IT IN 'POf\ERBLE ROl"I'

JP

412l2DH

;NEWDOS817l SYSTEM

JP

1Rl.'3H

FOR BETR, TC-8 BRSIC OR
NO SYSTEM RT RLL
OR NOTE: BELOW

;********************************************************
;** NOTE: TRSDOS, NEWDOS+, ECT. MRY NOT RCCEPT THE
**
; ** ROM I I I PROGRRM IN COMMRND MODE BUT Wl LL RUN IN
:+*'
;** DISK BRSIC. LORD ROMIII/CIM CENTER> THEN BRSIC
**
; **' DEFUSR1=&HFF4D: PRINT IJSR1 UZ))
**'
;********************************************************

; >!<>1<>!<>1<****************************************************
;:+'*'

;**

**
**

MEMORY SIZE? PROTECTION STRRTS HERE
EQURLS
55375 FOR 48f\

;******************************************~*************

STRRT1
LPl

LP2

LP3

LP4

LD
LO
LD
LD
LD
RND
JR
LD
INC
INC
RLC
LD
SUB
JR
LD
LD
DEC
RDD
DJNZ
CP
LD
RET
LD
RET
RND
JR
LD
INC
LD
CP
JR
DEC

HL,412l35H
BC,3812l1H
D, IZJllJH
R, <:BC)

E,R
E

NZ,LP4
(HU,R
D
L

c
R,C
812lH
NZ,LP1
R, i:HU

B, 12l7H
L

R, (HU

LP3
12ll2lH
R, 12ll2lH
NZ
(412l1RH ) , R
(HL)
Z,LP5
R, (41lJ1RH)
R

(4(2)1RH), R
12lFFH
NZ,LP2
R

;HL = f\EYBORRD BUFFER
;BC = ROW RDDRESS POINTER
;'D' =ROW COUNT l1l TO 5
;RNYTHING PRESSED ??
;PUT IT IN 'E ' FOR TEST
;CHECf\ RLL BITS FOR 0
;NOT ZERO GOTO COUNTER
;LORD IT TO MEMORY
;NEXT f\EYBORRD ROW
;BUMP f\EYBORRD BUFFER
;POINT TO NEXT ROW
;PUT IT IN R FOR TEST
;SUBTRRCT 128 DECIMRL
;NOT ZERO? CHECK RGRIN !
;GET COPY OF OUR CHRR.
;COUNT OF SEVEN
;BRCf\UP f\EYBORRD BUFFER
;RDD MEMORY TO 'R'
;GO FOR COUNT IN 'B'
;CHECf\ FOR ZERO IN 'R'
;ZERO 'R' REGISTER
;RETURN WITH CHRRRCTER
;PUT l2l IN f\EY CONT. BLf\
;RETURN TO PROGRRM
;CHECf\ ERCH BIT FOR l2l
;GO IF IT IS
;GET BYTE FROM CONT. BLf\
;ROD ( 1:> TO IT
;PUT IT ~RCf\ FOR COUNT
,- 255 DECIMRL ?
; NO = LOOP BRCf\
;SUBTRRCT (1)
Listing 1 continued
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*

;**
f\EY-REPERT RND BLOCf\ CURSOR
;** WORf\S WITH 'DOS' - 'EDTRSM' - ' BRSIC' - ETC.
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Do you have a restless urge to program?
Do you want the instant
respect that comes from
being able to use technical
terms that nobody under
stands?
Do you want to strike fear
and loathing into the
hearts of DP managers
everywhere?
If so, then let the Famous

Programmers' School lead
you on ... into the world
of professional computer
programming.
What Do Top Programmers Earn?

Despite popular myths, some pro
grammers actually do earn a living
doing the work they love. Other, less
fortunate programmers work in their
spare time at home while watching
television. Either way, your potential
earnings as a computer programmer
could reach into the millions,
possibly even into the billions, of
dollars. Of course, your success
depends a lot on your abilities, luck,
shoe size, the phase of the moon, etc.
Is Programming for You?

Programming is not for everyone.
But if you have a desire to learn, we
can help you get started. All you need
is the Famous Programmers' Course
and enough money to keep those les
sons coming month after month.
Take Our Free Aptitude Test

The staff of the Famous Programmers' School includes some of the best
known names in the microcomputing field . From left to right: Bennett Lisp
(with cigar), Rod Snobol (with feelers), Bruce Fortran (eating cigar), Rudolf
Forth (natty attire), Ignatious "Call Me Blaise" Pascal (feelers, cigar and flow
chart), and the immortal Red Basic (smug look).
per day. With our unique training
course, we'll show you how to write
20 lines of code and lots more
besides. Our training course covers
every programming language in ex
istence, and some that aren't. You'll
learn why the on/off switch for a
computer is so important, what the
words FATAL ERROR mean, and who
and what you should blame when
you make a mistake .

Don't Delay

Student Successes

Famous Programmers'
School
Dept. APRFOL
P.O. Box 463
Paulsborough, NH
03458-0463

Many of our students have gone on to
To help you determine if you are
achieve great success in all fields of
qualified to be a programmer, take a
programming. One former student
moment to try this simple test:
developed the concept of the per
1) Write down the numbers from
sonalized form letter. Does the
zero to nine and the first six letters of
phrase, "Dear Mr. (insert name), You
may already be a winner!,'' sound fa
the alphabet (Hint: 0123456789ABC
DEF).
miliar? Another student writes,
"After only five lessons I sold a 'My
2) Whose picture is on the back of a
twenty-dollar bill?
Most Unforgettable Program' article
to Corrosive Computing magazine."
3) What is the state capital of
Another of our graduates writes,
Idaho?
If you managed to read all three  "I recently completed a database
management program for my depart
questions without wondering why
we asked them, you may have a
ment manager. My program touched
him so deeply that he was speechless.
future as a computer programmer.
He told me later that he had never
seen such a program in his entire
A New Kind of Programming.
career. Thank you, Famous ProgramThey say a good programmer can
mers' School; only you could have
write 20 lines of effective program
made this possible."

Send for our introductory brochure
that explains in vague detail the op
eration of the Famous Programmers'
School, and you'll be eligible to win a
possible chance to enter a drawing,
the winner of which can vie for a set
of free steak knives. If you don't do it
now, you'll hate yourself in the
morning.

r------------------
Yes. want the brochure describing this
I

Incredible offer. I enclose $1000 In small
unmarked bills to cover the cost of postage
and handling. (No live poultry, please.)
Send the Information to:
Name:_ _ _ _ _ _ _ _ _ _ __
Address: _ _ _ _ _ _ _ _ _ __
City, State: _ _

_ _ _ __

.. A

Zip:_ _

,....- ~

~-~if~ ---~-.,,:_-~,~<

r~· ;,:

·

~- ~

Our Slogan: Top down programming for the masses. ,., , --,.~1

. ···•··

Circle 415 on Inquiry card.

Listing 1 continued:

Kee~ static from
coming between you
and your customers
You invested in on-line terminals to
assure prompt, accurate service.
Now they are causing your custom
ers to think back to the good old days.
And it's all because of a problem you
can easily avoid.
Static- actually, static charge
can cause a terminal to erase, send
erroneous data or alter memory.
It can strike at any time. Even in
summer, when your air conditioner
dries the air. Even on vinyl floors,
where employees wear foam-soled
shoes.
Fortunately, the solution is easy and
effective.
3M Static Control
Floor Mats create
an inexpensive
"island of protec
tion" around your
sensitive point-of
sale equipment.
By harmlessly
draining static
charge from your
clerks and others,
they help improve your service to
customers while keeping equipment
service costs down.
Call us for more information on 3M
Static Control Floor Mats.
Call toll-free

1-800-328-1300
(Jn Minnesota, call collect 612-736-9625.)

Ask for the Oat a Recording Products Division

3M Hears You ...

384
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1Zl0740
12ll2l7512l
1Zll2l7512l
1Zll2l770
1Zll2l7812l
1Zll2l7912l
12ll2l81Zll2l
0!Zl8112l
01Zl8212l
1Zll2l8312l
012l8412l
01Zl850
!lll2l8512l
!llli'l871Zl
01Zl8812l
12ll2l8912l
!lll2l91Zl1Zl
IZ!l2l9112l
!ll!Zl921Zl
12l1Zl93JZ)
012l9412l
12l1Zl95JZ)
12JJZ)95JZ)
12J!Zl971Zl
01Zl9812l
12JJ2)99JZ)
12J101Zll2l

LP5

C:41Zl1AH),A
A,E
(HU,E
BC
BC,51Zl1Zl
IZllZl51ZlH
BC
A, (BC)
E

z

;STORE NEW VALUE
;CHAR. WAS SAVED IN 'E'
;ADD IT TD MEMORY
;SAVE COPY IN STACK
;SHORT DEUW COUNT
; ROM DEC. BC TD Ill
;NOW RESTORE 'BC'
;TRANSFER TD , A'
; CHECf\ OUR COPY
;RETURN IF ZERO

;********************************************************
; **
f\EY BEEP IS HERE BUT 'NOT' BEING USED
**
; ********************************"+'***********************

; LP5

Ill 11211l2l
Ill lllJ212l

12111213(2!
IZl 112J412l
Ill 112l51Zl
12JlllJ512l
Ill lllJ712l
Ill 11Z!8JZ)
I0111J9ll!
Ill l 112JJZ)
1211.11(7.J
1Zl1121Zl
121113(2!
12J1141Zl
1211151Zl
12Jl 151Zl
12J1171Zl
1211180
llJJ.190
12J1212Jl2l
12J1211Zl
12J12212l
12Jl2312l
12J12412l
12J12512l
12J12512l
12Jl2712l
12JJ.2812l
0129fll
1211312Jl2l
12J13112l
12Jl3212l
1Zll3312l
!ll13412l
1Zll3512l
!ll13512l
!ll13712l
!ll13812l
1Zll.39JZ)
!ll141Zll2l
!lll4112l
!ll14212l
1Zll4312l
1Zll4412l
!ll14512l
!lll4512l
1Zl14712l

LD
LD
LD
PUSH
LD
CALL
POP
LD
AND
RET

; LP7

PUSH
PUSH
PUSH
LD
LD
AND
LD
DR
LD
LD
OUT
LD
OUT
PUSH
LD
DJNZ
POP
DJNZ
POP
POP

POP

BC
HL
AF
B, 41ZlH
A, C:41Zl3DH)
IZlFDH
H,A
1Zl2H
L,A
A,L
C:0FFH),A
A,H
C:0FFH), A
BC
B, 41ZlH
LP7
BC
LP5
AF
HL
BC

;SAVE 'BC'
;SAVE 'HL'
;SAVE 'AF'
, _ 54 DECIMAL
;PRINT SIZE FLAG
,_ 253 DECIMAL
;RESULT TD 'H'
;DR WITH ~ 2' FOR SOUND
;TRANSFER TO , L'
;BACI\ TD , A' FOR OUTPUT
;OUT CASSETTE PORT
;GET BYTE FROM , H'
;OUT CASSETTE PORT
;SAVE 'BC' FOR COUNT
,_ 54 DECIMAL
;DELAY HERE FOR COUNT
;RESTORE 'BC'
;LOOP UNTIL ZERO
;RESTORE REGISTERS
;DONE WITH BEEP
;DON'T FORGET 'BC'

;********************************************************
FOLLOWING JUMP HAS TD BE USED BEEP DR NOT !! '
**

;**

;*************************************~~*****************

JP

1Zl3FBH

;ROW COUNTER IN ROM

;********************************************************
;**
TD USE JUST 'ZX' AND CURSOR ROUTINE
**
; **
YOU HAVE TD PUT A 'HOOK' IN 41ZlIEH AS FOLLOWS
**
;********************************************************
;START

ORG

IZlEFIZllZlH

;START SOMEPLACE'

LD
LD
JP

HL,BEGIN
C:41Zl1EH),HL
41Zl2DH

;GET ADDRESS
;STORE IN VIDEO BLDCf\
; 1A19H FDR 'BASIC'

*

*
*
*
*
*

;********************************************************
;** 'ZX' LINEPRINT STARTS HERE CAN BE CHANGED TD
**
**
;** ANY VALUE THE USER PLEASES AS LONG AS THE RIGHT
; ** ROW AND f\EY VALUE ARE USED TD CHECK FDR IT ---**
;********************************************************
BEGIN

LOOP
LOOP!

EX
EXX
LD
CP
JR
LD
LD
LD
CALL
LD
LD
LD
CP

AF, AF'
A, C:381Zl8H)
11l5H
NZ, OUT
HL, 3CIZllZlH
E, 11ZlH
C, 412lH
TEST
A, C:HU
C:37E8H),A
A, C:384JZlH)
SIZlH

;SWAP REGISTERS
;ALL OF THEM I
;= 'ZX' ROW
;= 'ZX' PRESSED??
; NO = EX IT FAST
;THEN POINT TD VIDEO
;= 15 VIDEO LINES
;= 54 CHRS./LINE
;CHECK ON PRINTER
;GET FIRST CHARACTER ·
;OUTPUT TD PRINTER PORT
;SPACEBAR ROW
,_ SPACEBAR PRESSED?
Listing 1 continued on page 386

Meet GBS...the most complete,
most pow~rful relational database management
systen: _a_va1lable. It was designed to go beyond the
capab1ht1es of ordinary DBM systems. And it
does. Where others may possibly be state
of-the-art...GBS, our General Business
System, is ahead-of-the-art!

understandable examples. And, the entire
documentation is typeset for ease of
reading.
You can.
Because GBS is fully
by QUALITY SOFTWARE. So,
1f you ever have a question, or need
assistance, simply contact QUALITY
SOFTWARE and our professional
support people will be happy to help.
~upported

A program generator, par exceUence

B

ecause it is relational, GBS is far
more valuable to you and your busi·
ness. It has the capability to access an
almost unlimited amount of data from a
variety of files, then combine that data and
display or print it in a format that you
specify.

Relational, Efficient & Automatic
GBS can automatically search for,
locate, and interrelate information from
many files. For example, on each order
entry it can automatically decrement
inventory; automatically post the data to
your Accounts Receivable and
automatically update your General
Ledger. You don't have to spend
countless hours making redundant
entires, with the chance for numerous
er~ors. GBS' inter-file relationships and
adjustments save you considerable time,
and thus many hours of high-cost labor.
Most other business programs are
limited single file systems, whereas GBS
allows you to work with 3 different files at
the same time. All Indexes are updated
automatically. What's more, a large GBS
data file can extend over 4 different disk
drives...not merely one. No other data
base system has the power and flexibility
of GBS!
Circle 347 on inquiry card.

Included as a part of GBS is a very
powerful applications development tool,
called QUICK GEN. Basically, this
function allows almost anyone .. even
those unsophisticated about computers ..
to _generate useful business programs.
Think of the efficiency you gain when
anyone on your staff can quickly generate
a needed program to solve a particular
problem! But, GBS versatility doesn't stop
there. GBS is also ...

You can.
Because we offer a
special 30-Day Money Back Guarantee.
Order your edition of GBS at $700 (on
disk, with complete professional
documentation) and tryGBS in your own
business environment. If GBS isn't all we
say it is, and more, simply return it within
30 days for a full refund. This offer is for a
limited time only, so please act
immediately.

...a Fully Programmable system .•.

There's great business ahead. And
GBS is the relational data base
management system which can help you
co~t!ol your information and data quickly,
efficiently and effectively. Call us today for
additional information or to
take advantage of our ·
special 30-Day
Money Back
Guarantee.

... which allows you, or those with
deeper computer interest, to create
almost any business application
program, such as accounts
payable/receivable ... payroll ... general
ledger ... order entry ... mailing lists ...
personnel files ... cost accounting ... real
estate listings ... time/expense
management, and many more. And each
one will be a personalized program ...
individualized to the specific
requirements of your firm!

Start using GBS now
You can.
Because GBS is up
and running on most popular CP/M*
based computers, like those made by
Apple, Tandy, Xerox, Sharp, NEC, Hewlett
Packard, Toshiba, Osborne, T elevideo,
Vector, Altos and more.
You can.
Because GBS docu·
mentation is written in a friendly, free·
flowing, style ...and it leads you by the

Call Today

GBS ·· ifs the
best business
decision you can
make, for today
and the future.

~

QUALllY SOFIWARE
6660 Reseda Blvd., Suite 107
Reseda, CA 91335
(213) 344-6599
"CP/M is a registered trademark of Digital Research.
BYTE April 1982
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Text continued from page 380:

Listing 1 continued:

IZJ14812l
IZJ1.4912l
IZJ1512.\12l
IZJ1511Zl
IZJ15212l
IZJ15312l
IZJl5412l
11ll5512l
IZJ15512l
IZJ15712l
IZJ15812l
IZJl5912l
IZJ1512lQJ
IZJ1511Zl
IZJ15212l
IZJ15312l
IZJ15412l
IZJl5512l
IZJ15512l
IZJ15712l
IZJ15812l
IZJ15912l
IZJ 171lll2l
IZJ l 71 IZI
11)17212l
IZJ17312l
IZJ17412l

TEST

OUT1
OUT

Z, OUT1
HL

c

NZ,LDDP1
TEST
R, IZJDH
(37E8H),R
E

NZ, LOOP
OUT
R, (37E8H)
3FH
NZ, TEST
TEST
R, 12!DH
(37E8H ) ,R
RF,RF'

YES = EXIT
RDD NEXT CHRRRCTER
MINUS (1) CHRRRCTER
;LOOP FOR 54 CHRRRCTERS
; PRINTER BUSY':>
;CRRRIRGE RETURN
;DO IT!
;NEXT LINE - PLERSE
;RLL 15 LINES?
;GO IF RLL DONE
;CHECK BYTE RT PRINTER
;53 DEC. = PRINTER BUSY
;LOOP UNTIL RERDY
;RETURN TD CRLLER
;CHECK ON PRINTER
;CRRRIRGE RETURN
;DO IT ON PRINTER'
;RESTORE REGISTERS
;RLL OF THEM

;********************************************************
;**
CURSOR ROUTINE STRRTS HERE RND
**
; **
CRN BE 1.JSED SEPERRTELY RLSO -**
; ******************************'************'***********'***
CURSOR

l/ll 75k'l

11)17512l
IZJ17712l
IZJ17812)
IZJ17912)
IZJ181ZJl2l
IZJ18112l
IZJ18212l
IZJ18312l
IZJ18412l
IZJ18512)
IZJ18512l
IZJ18712l
IZJ18812l
IZJ18912l
IZJ191ZJl2l
IZJ1911)5
IZJ19112l

JR
INC
DEC
JR
CRLL
LD
LD
DEC
JR
JR
LD
CP
JR
RET
CRLL
LD
LD
EX
EXX

CRLL
PUSH
PUSH
LD
LD
CP
JR

IZJ458H
RF
DE

DE, (41ZJ21ZJH)
R, (OE)
5FH
NZ, EXIT

;CRLL VIDEO ROM DRIVER
;SRVE 'RF'
;sRVE 'DE'
;CURSOR POSITION
;PUT CHRRRCTER IN , R'
,- NORMRL CURSOR
;NOT NORMRL = GO

;********************************************************
;**
MEMORY RDDRESS 1541ZJ9 DECIMRL IS USED TD
**
;>1<>1<
STORE THE CURSOR CHRRRCTER OF USER'S CHOICE
**
; **************'***************'***************************

EXIT

LD
LD
POP
POP
RET
NOP
END

R, C:1541ZJ9)
DE
RF

POKE 1541ZJ9 WITH
;RNY CHRRRCTER TD SUIT
;YOUR NEEDS FDR R CURSOR
;EXRMPLE: POKE 15411)9, 175
;RETURN TO PROGRRM

STRRT

;RUTO STRRTS WITH *? I

~: DE),R

Industrial
marketing
problems?

;*:+:

Regardless of what marketplace you
are staking out, its position or size, we
can help you draw a precise circle
around it.
Why? Because as the leading
business/technical/professional publish
ing company, we probably already know
your market and can apply our expertise
to your research needs.
Give us a call. Phone Ann Graham
Hannon at 212-997-6401 or write her as
Director, Marketing Research, McGraw
Hill Research, 1221 Avenue of the
Americas, New York, NY 10020.

Subtracting the starting address (in
decimal) from the ending address pro
vides the byte count. Subtracting the
byte count from the top of memory
(in decimal) indicates where the pro
gram would have to start to load to
the top of memory. Since it is neces
sary to protect only that portion of
memory into which MOD III is load
ed, this figure also represents the
memory-size value that must be
entered upon power-up.
The starting address in listing 1 is
for a 48K-byte system. To calculate
the starting address for a 16K- or
32K-byte system, subtract 169 (the
minimum byte count) from 32, 767
(16K) or 49, 151 (32K) as applicable.
Convert the result to the equivalent
hexadecimal notation and use it for
the ORG (origin) address in line 130.
The foregoing is applicable to the
program as written. If you want to
add additional lines or include the
key-beep feature, be aware that doing
so will increase the program byte
count. The memory space occupied
by the program must be increased by
changing the starting address accord
ingly.
Very "tight" code was used in writ
ing the MOD III source code to keep
memory overhead low. Read-only
memory (ROM) routines were used
frequently, although not many ROM
calls are evident. The approach to im-

Call
McGraw-Hill
Research
~'J~

1tnr11

If it's a marketing research problem,
we probably pioneered the solution.
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The 16 bit operating system designed specifically for business micro-computing.
Application software?-it's here, NOWI

OASIS-16*: the operating system
designed for business . Not iust a hobby
or development system rewritten for
business use, it is the natural evolution
of OASIS**: the multi-user system with
a world-wide reputation as the standard
for those who take business seriously.
And here's more good news: there's
no waiting for application software
because what now runs on OASIS is
upward compatible to run on OASIS-16.
That means plenty of proven software,

Computing professionals have long
told us 'OASIS makes micros run like minis'
- with OASIS-16, it's truer than ever. And
that's strictly qood business.
•For 8086, 68000. Z8000. LSI · 11, & others.
.. For Z80.

THE OASIS -16 PACKAGE CONTAINS: Ope rating
System: EXEC JCL Language; Editor; Script
Output Te xt Formatter ; Assembler: Linkage
Editor; Diagnostic & Conversion Utilities ;
BASIC Interpreter & Compiler; 'C' Compiler.

available immediately.
OASIS-16 puts it all in one package.
For manufacturers: one source for oper
ating systems, languages, tools: custom
implementation to maximize hardware
potential; international support &
training; flexible licensing agreements.
For software developers · complete
portability keeps application software
machine independent; integrated tool
set makes development easier, faster.
For end-users: user-friendliness; data
security; portability simplifies system
expansion; plus an extensive applica
tion software library.

FEATURES .· File & Automatic Record Locking:
Logon , Password & Priv ilege Level ; User
Accounting: Re-Entrant BASIC Interp reter &
Compiler: ISAM, Ke yed, Direct & Sequential Files:
and more. Plus some of the best, most extensive
documentation 1n the industry.
OPTIONS: COBOL; PASCAL; FORTR AN ; RDBMS;
2780/3780 81sync : Networking; and others.

.....................................
PHASE ONE SYSTEMS, INC.

7700 Edgewater Drive. Suite 830
Oakland, CA 94621-3051
Telephone 415/562-8085 TWX 910-366-7139
I'm serious about my businessplease send me quick:
0 OASIS-16 Manual, $75
0 OASIS Manual, $60
O Free Application Software Directory
and put me on your mailing list.
(Add $3 for sh ipp ing; Californ ia res idents add sales tax )

Name _ __ _ ·~--------St. (No Box#) _ _ _ _ _ __ __ _
City
State __ Zip _ __
O Check enclosed
D UPS C.O.D.
O Mastercharge
O VISA
Card No. _ _ ___ Exp. date _ _ __
Signat u re _ _ _ __ _ _ __ _ __

STRICTLY BUSINESS
Circle 329 on inquiry card.
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Circle 97 on inquiry card.

plementing the key-repeat feature
was to intercept the ROM keyboard
buffer and thus minimize the calls re
quired for this feature.

Hook Lines
Although the program actually
starts at the ORG address, the first 20
bytes are used as hook lines that
establish conditions for program
operation. These lines are used only
once each time the program is loaded;
therefore, they can be written over
after the program is executed . The
main program starts at the key-repeat
module. This is where memory size
must be set. To calculate the
memory-size protect number, sub
tract 21 from the decimal equivalent
of the line 130 starting address (the
additional byte is used as a safety fac
tor).

Key Beep
A modular approach was used in
developing MOD III. Each of the
three main features of the program
was originally written as a stand
alone routine. Each routine was de
bugged, tested, and proven workable
before the three were combined into a
single program. Note that although
the key-beep module has been in
cluded in the source listing, it is not a
part of the assembled program. (This
is due to the use of semicolons, which
' cause the assembler to treat the pro
gram lines as remarks.)
The key-beep feature introduced a
few disadvantages. It is necessary to
plug the AUXiliary cord into an
amplifier to get an audible beep; how
ever, this activates the cassette tape
recorder (CTR) OUT line. (I dis
covered this when loading a program.
With key beep active, the CTR
started when the PLAY button was
pressed.) This isn't a problem as long
as you are aware of it.
I use a Radio Shack miniamplifier
as a sound! source. Beep volume is
controlled by the amplifier volume
control. At a low level, the beep is
barely discernible, reminding me of a
"squeaky" key. At a higher level, a
sharp, short beep is heard as each key
is depressed. But I found that the beep
became annoying during long ses
sions at the keyboard.
1

EMPLOYMENT
OPPOBTtJNITIES
DP OPPORTUNITIES
Marlin Marietta Aerospace, NASA's designated Contractor for the Space Shuttle Ex
ternal Tank Program has the following immediate opportunities at their Michoud
Assembly Facility in suburban East New Orleans:

Business Applications Programmers/
Project Lead Experienced In:
•Engineering
•Manufacturing
•Scheduling
•Inventory

•Shop Floor Control
•Purchasing

UNIVAC DMS 1100 Data Base Or Other CODASYL Data Base
Experience Utilizing The Data Manipulation Language With
COBOL Knowledge Of:
•DDL

•SDDL

•TIP/CMS

•DPS 1100

•DDS 1100

Specialist
•Network Controllers

•Operations Research

All interested and qualified candidates are urged to send their resume, complete
with salary history and background to: Martin Marietta Aerospace, Dept. B, P.O.
Box 29304, New Orleans, Louisiana 70189, Attn: Personnel Department. We are an
equal opportunity employer, mlf/h .

WIARTIN WIARIETT'A
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DMPUTER~

EPSON

Offers Lowest Prices or

PRINTERS & ACCESSORIES
Common Features of the MX80, MX80FT & MX100 Printers
•
•
•
•
•
•
:

80 characters per second
Replaceable print head by user
User programahle from BASIC
Bi-directional logic seeking printhead
96 ASCII charac!ers
Pro~ramable tabs (verl./horz .)

•
•
•
•
•
•
•
•

~:1f!t~s~e~~bleons

Tractor/pin feed paper flow
Extreme reliability
12 type fonts uncfer software control
9x9 &9x18 matrix
Programable form feeds
Compresse(l/expanded letters
Pa rallel interface standard
Double strike & emphasized modes

$
~~mt~~~f:!A~E~~~~d_e11t.eyboar~ ~ c ALL

EPSON ACCESSORIES, INTERFACES & CABLES
GRAFTRAX 80 option (bit-image & ilalics) .. $79
CABLE Model I interface & Moael 111. ......... $35•
• $25 if urchased with rinter

PET IEEE interface & cable (Pet) ....... .... .. $79
SERIAL RS232 unbuffered int.card .........$65
SERIAL RS232 2k buffered int.card ........$149
Epson to Color Computer card/cable.....$59
All RIBBONS and CARTRIDGES in Stock

800-433-5184

COLOR COMPUTERS
Orginal

mfg .warra nty

on

these

items: TCS 180 day Limlleli ¥<atranty on TCS items:

4K Leve l 1... ... ....... ................. $308
16K Level 1... ............ ............. $439
16K Extended Basic............ ...$459
32K Extended Basic..............$569
Color Disk 0...$499 Disk 1.. .$349

16K Leve l 1....... ....................$369
16K Extended Basic..... ...... ...$439
32K Extended Basic..............$499
32K Upg rade Kit (TCS)...........$79
EPSON!l:OLOR Int.& cable .....$59

TRS80 MODEL Ill COMPUTER SYSTEMS
The tallowing with Radio Shack Warranty: The following wit.h quality TCS memory & our
Model Ill 16k ......... .... ....... ....$825 own 180 day l1m1ted warranty:

Shack LINE PRINTERS Line Printer Vl. ..... ...... ........ $~88
Ill 32k........................$979 Model Ill 32K ..... ... ................ $909
Wheel 11. .. ...... ... .......... $1695 Line Printer Vll. ............ ......$325 . Model
Ill 48k.. . . .... .... ..... ....$1089 Model 111 48K.. ........ ....... .. $969
.ine Printer V............. ..... .....$1580 Line Printer VIII. .... ....... ... ..$699 ' Model
Model Ill 48k 2 Drives RS232.$2069
~adlo

Jais~

CUSTOM SOFTWARE FROM TCS
Completely Integrated BINARY SEARCH TREE programs now available. This series of
programs fu lly implements the B-TREE structures including INSERTION. DELETION. EDITING
& TRAVERSAL No more sorting or long data file searches and yet files can be larger than
memory. Duplicate keys are lully supported. Files can be retrieved in sorted order via B·
TREE Traversal. Each of the programs come with Mly commented source code so that you
can use the modules in your own programmi~!l- A Screen oriented Input routine is also
included in each module. The following B-TREE programs are now available and each
includes all of the mentioned modules ana 1u11 aocumentation:
B-TREE Llbr•ry (org•nlze your home llbr•ry keyed by aulhor) ............................ $39.95
B-TREE Video (arg•nl1.e your video coi. . .11. llbr•ry, print• l•bela, etc) ..............$39.95
B-TREE M•lllng Lisi (keyed by name or zlp,l•bel prlntlng,etc) ..........................$49.95

EPSON . PACK A Utlllty Soft
ware package for MX80 & SOFT.

EPSON PACK 2 - GRAFTRAX

MXBO/CMD will send all printer commands
tram DOS. BIGLETT /BAS prints large Graphic
Letters. EPSON/SUB merges with BASIC pro
grams allowing 2 letter mneumonic
commands to be sent to printer. JKL Patchs
allow JKL in NEWDOS 80 1.0 & NEW DOS 2.1 to
send graphics properly. DEMO/BAS tutorial
program of use of printer.LABEL/BAS custom
label making program with graJ)hics. DEF
STA TE/SUB allows one woril BASIC com 
mands for centered titles. titles wnn oorders.
etc. A great program package for EPSON fans.
SPECIAL DEAL: $24.95 with printer $34 .95
seperately. Specily Model 1 or 111. .disk only

version for MXBO. SOFT & MX100. Thi!
package includes ulldated versions 01
modules in original cpson Pack. A screer
oriented BIT IMAGE GRAPHICS generator util·
ty is provided. Create your specia
characlers. symbols . etc. directl}' on you1
monitor and then senrl tn printer. Printoul in·
eludes code to gene1alt graphics and wil
save needed cotfe .• BAS rc: program line le
disk. Then MERC hese into your BASIC pre
gram. Also dem
rograms showing use o·
Bit-Image graphics. Full documentation.
INTRO SPECIAL: $24.95 with prlnler 0t
GRAFTI
5 aepar•lely. $7.50 101
update c
in Pack

MODEL

DISK

Ill

EXPANSION

We use the highest quality fiberglass
CONTROLLER BOARDS with double sided
·
epoxy board and gold plated contacts in
uuo res systems_ Ttie finest switching
POWER SUPPLY available is also pro, ided.
The aluminum MOUNTING HAROWARE
has slotted holes for easy installation of the
drives and includes all the power and data
cables necessary to install the controller.
drives and power supply

KIT
KIT
KIT
KIT
KIT
KIT

1
2
3
4
5
6

KITS

Our DISK DRIVES are made by Tandon the
same company that makes the drives used by
Radio Shack. These drives are 40 track.
double density. 5 millisecond stepping rate
and are fully burned in for 48 hours. These
drives have the same specifications as the
drives used by Radio Shack. No soldering or
modifications to existing clrcuitry is
necessary. The following kits are ava1fable:

Controller, Power Supply & Mounting Hardware............... $379
Controller, Power Supply, Hardware & 1 Diak Drive........... $595
Controller, Power Supply, Hardware & 2 Diak Drives .......... $819
One Tandon Diak Drive (bare drive only)............................ $219
16K of High Quallty TCS Memory chlpa.............................. $49.95
32k of High Ouallty TCS Memory chips .............................. $79.95

MODEL Ill

48K

2 DISK DRIVES KIT.... $1753

Yes. you read it right. A complete 48k 2 Disk Drive Model Ill computer system lor just
$1753. Here's what you gel: one TRSBO Model 111 16k Computer in factory canon, one
CONTROLLER , POWER SUPPLY & HARDWARE kit (kit 1). two Tandon Disk Drives
and 32K of TCS Memory. You also receive several important extras that make this a
complete super kit. These extras include a complete illustrated instruction and trouble

shooting manual, a TRSDOS 1.3operatingsystemand manual and a special diagnostic
Diskette for 1estlngothe unit after youhaveput it together. The only tool necessary- a
screwdriver. EVERYTHI NG is included in this kit and the price is right ...$1753

MODEL

Ill

48k

2

DISK

DRIVES

$1895

Above KIT fully assembled. with 48 hour burn-in test & 180 day TCS Limited Warrant:yll

ZAP3 - Direct read/write a
1 any TRSDOS 1.2 or 1.3 sector . Disable Passwords &
access levels. Sell p1omptlng . Modily any sector in HEX or ASCII. Includes many patches to
TRSDOS 1.2 & 1.3. Also COPYIT '" allow bac kups of SCRIPSIT. VISICALC. etc. Just .... $24.95
SDIR - Su8er directory manipulation for TRSDOS 1.2 or 1.3. Alpha 4 column directory &
free space. is play a range of programs by extension. Change name and date. Generate
report of location of any program on disketle. Just....$14.95
SPECIAL DEAL: Buv ZAP3 & SDIR toaether for .... $29.95

DEALER INOUI
~ o r fasl. efficient se rvice .

l:.LI:.\,,; I HUNI\,,;

UHuAN~

nave amveam

rhe fantasic CASIO Electronic Organs are here in force. Fully equal to any $2000 traditional
lrgan with dozens of exciting NEW features not seen on other musical instruments:
:ASITONE CT-403 (25 lnatrumenta,16 rythma,chord memory,etc.) ...................$519
:ASITONE CT-701 (programable, barcode reader,51 keya,elc.,elc.) ..................$835

Circle 413 on inquiry card.

Heart Of

we can air lreight from Dallas

TEXAS COMPUTER SYSTEMS
P.O. Box 1327

\,,;A~IU

VE TCS KITS

Arlington, Texas 76004-1327

J..... Toll Free Number 800 433-5184
X

Texas Residents 817 274-5625

Payment: Money order. cashiers or certified • Prices subject to change at any time
check. Prices above rellect3% cash Discount • No Tax out-of-state. Texans add 5%.
Call for Visa/MC card prices.
• Many items shipped FREE. Call for quote.
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Source Code Modules
The source code listing has been
structured to allow use of any one or
a combination of the modules. For ex
ample, the video-line-print module
(lines 1210 through 1580) can be
keyed in as a stand-alone program. In
doing so, appropriate starting and
ending addresses must be added to
the routine. Lines 130, 170, 180, 190,
and 260 will provide the start and en
try points. The following lines must
be added to the "ZX" routine to com
plete a stand-alone listing:

0458H

1590 JP

1600 END START

;GOTO
NORMAL
VIDEO IN
ROM
;EQUALS
TRANSFER

The key-beep routine has been in
cluded in the source-code listing for
readers who wish to try it. To include
the routine when keying in the code,
the remark character (;) must be left
out. Otherwise, it is not necessary to
enter lines 760 through 1010.
The program starting address must
be changed to a lower value if the
key-beep routine is included. As the
program byte count has not been cal
culated with key beep included, this
must be done by picking an arbitrary
starting address, assembling the pro
gram, and then calculating total byte
count. Once the byte count is deter
mined, the starting address can be
changed accordingly.

MOD III BASIC Version
A BASIC language version of
MOD III is provided in listing 2 for
those who do not have an editor/

assembler. The program listing is
somewhat shorter than the assembly
language version because it does not
include key beep.
As written, this program is self
checking for the correct response to
RAM-size input (see lines 40 through
100). An INKEY$ routine (see lines
SO, 60, and 90) is used for the input to
prevent scrolling. If you enter two
numbers in response to the RAM-size
prompt, the program automatically
branches to line 70 to check the input
value. It is not necessary to press the
ENTER key to conclude the input.
Line 70 checks the validity of the
input value. If the A+ B input is valid
(i.e., 16, 32, or 48), program flow is
directed to the corresponding lines.
An invalid entry will erase the
numbers that were typed after the
RAM-size prompt and set up the IN
KEY$ routine for a new input cycle.

Listing 2: The BASIC listing for MOD III. The disk BASIC commands have been disabled; remove the apostrophes to enable these
lines.
1 '
2 '
3 '

4 ,

*

MDD3

*'

BRSIC VERSION 8. 1
BY
J. ROCKE

UZl CLS:PRINT:PRINT TRB<:12)"BASIC PRDGRRM TD POKE ";CHR$(34);"MDD III";CHR$(34:>
212l PRINT:PRINT TRB(11'"INTD MEMORY USING DRTR STRTEMENTS"
312l PRINT:PRINT TRB(19)"BY:
JOE W. RDCKE":PRINT:PRINT
412l PRINT TRBC3)"(ENTER> THE SIZE OF RRM (16, 32, 48) THEN <RUN> ";CHR$(14:::;>;" ";
512l GOSUB912l:R=VRL(R$):PRINT@565,R;:R=R>t<10
.
612l GOSUB90:B=VRL(A$):PRINT@565,R+B
712l IF (A+B)=16 THEN 110 ELSE IF CR+Bl=32 THEN 120 ELSE IF CR+Bl=48 THEN 13 0 ELSE
PRINT@565,"
8111 GOTO 50
90 A$=INKEY$:IFA$=""THEN 90
112l0 RETURN
110 RUN 170
120 TM=PEEK(16561)+PEEK(16562)>t<256:IFTM<48000 THEN 140 ELSE 350
130 TM=PEEK(16561) +PEEK (16562) >1<256: IFTM <60000 THEN 140 ELSE 560
140 PRI NT@565, "
": GOT050
150 '>1<>1<>1<>1<>1<>1<>1<>1<>1<>1<>1< 16K - ROM I I I DATA *'**'*'**'**'*'**'
160 '**
MEMORY SIZE? 32608
170 POKE 16526,77:POKE 16527,127:'NORMAL BASIC
180 'DEFUSR1 =&H7F4D:' DI Sf\ · BRSIC
190 FOR Z8= 32589 TO 32767:READ Z9:POKE Z8,Z9:NEXT Z8
212l0 A=USRC0):'NORMAL BRSIC
210 'PRINT USR1C0):'DISK BASIC
220 END
230 DATA 33,97, 127,34,22,64,33,170, 127,34,30,64,62, 143,50
240 DATR 25,64, 195,25,26,33,54,64, 1, 1,56,22,0, 10,95, 163,32
250 DATA 26, 119,20,44,203,·1, 121,214, 128,32,241,126,6.7,45
·260 DATA 134,16,252,254,0,62,0, 192,50,26,64,201,166,40, 16
270 DATA 58, 26, 64, 612l, 50, 26, 64, 254, 255, 32, 217, 61, 50, 26, 6<'l.
280 DATA 123,115, 197,1,88,2,205,96,0, 193, 10,163,200,195,251
290 DATA 3,8,217,58,8,56,254,5,32,54,33,0,60,30,16,14,64
312l0 DATR 205,217,127,126,50,232,55,58,64,56,254,128,40,25
310 DATR 35, 13,32,238,205,217, 127,62, 13,50,232,55,29,32
320 DATA 225,24,16,58,232,55,254,63,32,249,201,205,217,127
330 DATA 6~ 13,50,232,55,8,217,205,88,4,245,213,237,91,32
340 DATA 64,26,254,95,32,4,58,25,64, 18,209,241,201
Listing 2 continued on page 392
350 DELETE 10-350
390

April 1982 © BYTE Publications Inc

For further Information and lite name of }'OUT neare:st"deaier, GBll.t404J ~_.::
• orflll ln.thlscoup0n and mail.to: OuadramCOrparation .~7 Park DrWe, 'No~.
Georgia 30093.
Name

Company

Title

Address

Cily

Circle 344 on inquiry card.

Slate

Zip

Circle 279 on Inquiry card.

FOR TRS·80 MODEL I OR Ill
AND SOON FOR THE NEW

IBM PERSONAL COMPUTER!
*MORE SPEED

10·20 times faster than Level II BASIC.

*MORE ROOM

~~i~°R~P~~~~~~g~,~~~~d:ti'ra~~~~i~~1~b1e
number of block buffers. 31-char.-unlque word·
names use only 4 bytes In header!

* MORE INSTRUCTIONS

Add YOUR commands to Its 79·STANOARO-plus

Instruction set!
Far more complete than most Forths: single &
double precision, arrays, string-handling, clock,
more.

*MORE EASE

Excellent full-screen Editor, structured &
modular programming

Word search utlllty
THE NOTEPAD letter writer

~P~~i;~~Pfor y~~~~B80d~~~~~ ~,11~he~?u~ard
Aicn.. 11nor.':. double-width graphics, etc.
*MORE POWER

r"~~~~~:~al~B ~~s,;,~~er

8080 or 8088 Assembler
(Z60 Assembler also available for TAS·BO)
Intermix 35· to 80-track disk drives

Model Ill and IBM can read, write and run each
other's and Model I diskettes!
VIRTUAL 1/0 for video and printer, disk and tape
(10·Megabyte hard disk avallab1e)

m&iO§FORTH
THE PROFESSIONAL FORTH
FOR TRS·BO
(Thousands of systems In use)
MMSFORTH Disk System V2.0(requlres 1 disk drive, 32K
RAM) For Radio Shack TRS·60 Model I or Ill . ... S129.95
For IBM Personal Computer (advance order) . . S249.95

AND MMS GIVES IT
PROFES~ONALSUPPORT
Source code provided
MMSFORTH Newsletter

~~lF~~~PU~~a~~::~ard

Inexpensive upgrades to latest version
Programming staff can provide advice, modifications
and custom programs, to fit YOUR needs.
MMSFORTH UTILITIES DISKETTE: Includes FLOATING

POINT MATH (L.2 BASIC ROM routines plus Complex
numbers, Rectangular-Polar coordinate conversions,

Listing 2 continued:

360
370
380
390
400
410
420
43111
440
450
460
47111
48111
49111
500
510
520
530
540
550
56111
570
580
590
600
610
620
630
640
650
660
670
680
69111
700
710
720

*********** 32f\ - ROM I I I
'**
MEMORY SIZE? 48991

-'

DATA

***********

POKE 16526,77:POKE 16527, 191:'NORMAL BASIC
'DEFUSR1=&HBF4D:'DISK BASIC
FOR ZB=-16563 T0-16385:READ Z9:POKE Z8,Z9:NEXT ZS
A=USRC0l :'NORMAL BASIC
'PRINT USR1C0):'DISK BASIC
END
DATA 33,97, 191,34,22,64,33, 170, 191,34,30,64,62,143,50
DATA 25,64, 195,25,26,33,54,64, 1, 1,56,22,0, 10,95, 163,32
DATA 26, 119,20,44,203,1, 121,214, 128,32.241,126,6,7,45
DATA 134,16,252,254.0,62,0, 192,50,26,64.201, 166,40, 16
DATA 58. 26, 64, 60, 50 , 2 6. 64, 254 , 255, 32. 2 17•. 6 1, 5 0 , 2 6 , 64
DATA 123.115. 197. 1.ss.2.205,95,111,193,1111. 163.200. 195.251
DATA 3,8,217,58,8,56,254,5,32,54,33,0,60,30, 16, 14,64
DATA 205,217,191,126,50,232,55,58,64,56,254, 128,40,25
DATA 35, 13,32,238,205,217,191,62, 13,50,232,55,29,32
DATA 225,24,16,58,232,55,254,63,32,249,201,205,217,191
DATA 62, 13,50,232,55,8,217,205,88,4,245,213,237,91,32
DATA 64,26,254.95,32,4,58,25,64,18,209,241,201
DELETE 10-560
'*********** 48K - ROM III DATA ***********
'**
MEMORY SIZE? 65375
POKE 16526,77:POKE 16527,255:'NORMAL BASIC
'DEFUSR1=&HFF4D:'DISK BASIC
FOR ZB=-179 T0-1:READ Z9:POKE zs. Z9:NEXT ZS
A=USRC0):'NORMAL BASIC
'PRINT USR1C0):'DISK BASIC
END
DATA 33,97,255,34,22,64,33, 170,255,34,30,64,62,143,50
DATA 25,64, 195,25,26,33,54,64,1, 1,56,22,0, 10,95, 163,32
DATA 26, 119,20,44,203, 1, 121 ,214,128,32 , 2 4 1 , 126, 6. 7 , 4 5
DATA 134,16,252,254,0.62,0, 192,50.26,64,201, 166,40, 16
DATA 58,26,64,60,50,26,64,254,255,32,217,61,50,26,64
DATA 123,115, 197,1,88,2,205,96,0, 193,10, 163,200,195,251
DATA 3,8,217,58,8,56,254,5,32,54,33,0,60,30, 16,14,64
DATA 21115,217.255,126,50,232.55,58,64,56,254, 128,40,25

730 DATA 351 131 321 2381 2051 2171 2551 521 131 51211 2321 551 291 32

740 DATA 225,24,16,58,232,55,254,63,32,249,201,205,217,255
750 DATA 62, 13,50.232,55,8,217,205,88,4,245,213,237,91,32
760 DATA 64, 2fu 254,95~32.~58,25,64, 18,209,241,201

~~;e~~~d:, ~ci~;f~11 u~~6u~1t.~~i~~~~oRAr:~~t
0

0

fr~t~1r:S ~d~st;J~~ ~~2~0.d1 ~~8 t~2~nAA~~ .d~~~~J:
FORTHCOM: communications package provides RS-232
driver, dumb terminal mode, transfer of FORTH blocks,
and host mode to operate a remote TRS-60 (requires
MMSFORTH V2.0, 1 drive & 32K RAM) ......... $39.95"
THE DATAHANDLER V1.2: a very sophisticated data·
base management syslem operable by non-pro·

Pa~f..r~. ~~e~~i~~~. ~.~~ ~~~.~~. ~~:~·- .1- ~.r'.v.e s~a.i~~
MMSFORTH GAMES DISKETTE: real-time graphics &

~~~g~t&1~~H~~yr~~o'6'3~·TW,c~u~~~:fv~A~f~:LT~
& TICTACFORTH (requires MMSFORTH V2.0, 1 drive &
32K RAM) ••• , • ,. , •• , •• , ., •••••• ...... . ... $39.95"
Other MMSFORTH products under development

FORTH BOOKS AVAILABLE
MMSFORTH USERS MANUAL· without Appendices, for
non-owners . •• •••••••• • •••••• . ••• ...... .. . s11.so·
STARTING FORTH • best companion to our man·
ual .. • ' ••••••••••••••••••••••••••••••••• . $15.&5·
THREADED INTERPRETIVE LANGUAGES · advanced,

excellent anatysls of MMSFORTH·llke Ian·
guage, ... ••• , ••.• •• , .. , .. . , .............. . S18.95•
PROGRAM DESIGN & CONSTRUCTION • intro. to struc·
tured programming, good for Forth . .
. .. $13.95•
FORTH ·79 STANDARD MANUAL · official reference to
79-STANDARD word set, etc ••• , ••• , , •••••• . . $13.&5•

~~~J~hf:;~1i:c~~~·~Yt;:T~~~r~~~;'s 1 :~3~~~ln·::
. . .. ...... ..... .... . .•. . . .... .. . . . .. •.
s•.oo·
•·ORDERING INFORMATION: Software prices Include
manuals and require signing of a non-transferral)le

~:e~ :~~tes~'.~ln~t~-up~~~ l~r.~e~re~~~~b~~HH!~
$1.00 per additional book; Mass. orders add 5% tax.
Foreign orders add 20%. UPS COD, VISA & MIC ac
cepted; no unpaid purchase orders, please. ·
Send SASE for free MMSFORTH information.
Good dealers soug/Jt.

Get MMSFORTH products from your
computer dealer or

MILLER MICROCOMPUTER
SERVICES (E4)
61 Lake Shore Road, Natick, MA 01760
(617) 653-6136

392

April 1982 ©BYTE Publications Inc

This safeguard prevents program ex
ecution until a correct RAM size has
been input.
The check for RAM size is a vital
feature . of the BASIC program. The
listing contains three data groups,
and the computer will always read
the first data group unless directed
elsewhere. Without lines 40 through
70, the 16K-byte data would be
POKEd to memory regardless of
memory size. If this were the case in a
32K- or 48K-byte system, you would
have only the equivalent of a
16K-byte system available for use.
Upon branching to a data group
corresponding to the RAM size, the
normal BASIC vectors are POKEd to
memory (lines 170, 380, and 590).
Data corresponding to the machine
code equivalent values are then
READ and POKEd to memory (e.g.,
lines 190, and 230 through 350).
Upon completion of the data
READ/POKE operation, unnecessary

portions of the program are deleted to
conserve memory (see lines 350 and
560). This returns the computer to
READY status. Entering a RUN com
mand will then activate the MOD III
features.

Keying in the BASIC Program
If you shudder at the thought of
keying in long, numerical data state
ments, take heart! The task is not as
big as it may first appear if you are
content with a program limited to one
memory size only. In this case, the
RAM-size input lines may be
eliminated.
Only the desired memory-size data
group need be typed in for an in
dividualized RAM-size program.
Using a 16K-byte RAM size as an ex
ample, only lines 150 through 340
need be keyed in. These lines will pro
vide the major MOD III features for a
16K-byte system.
A word of caution is in order. If

THE llASAI HHC TAKES CllPITEIS
IHEIE THEY'VE IEVEI IEEI IEFllE.
Your Personal, Portable Database.
There were places you couldn't
take a computer, or use one. Not
any more. The Quasar HHC gives
you the power of a
computer anywhere
you go. Planes. cars
and boats, vacations, or
wherever you may
want to use it. The
HHC can be your constant com
panion. So whatever data files or
information you may need or
want are always right at hand.
The Quasar HHC gives you the
full power of a 6502 microproces
sor. Programming in Microsoft

Basic or the FORTH-like SNAP.
And personal features like file
creation, a calculator, and a real
~
time clock/secretary you
can program to display re
minder messages.
File data can be passed
from one HHC to another
or back and forth be
tween an HHC and another com
puter. Just connect
both computers
through the HHC
RS-232C interface,
or transmit/receive
over telephone

lines with
the HHC
acoustic
coupler.
There's
never been
a computer like the Quasar
HHC. And never a better way
to make you more effective.
For information on the
Quasar HHC Hand- Held
Computer, including
how to become a dealer
or distributor, write on
your letterhead to Quasar
Group Director HHC.
Circle 454 on inquiry card.

1:1:1ij
QUASAR COMPANY, Division of Matsushita Electric Corporation of America , 9401 West Grand Avenue. Franklin Park, Ill. 60131. (312) 451-1200

'MODI I I'

*

R SOFTWRRE PRDGRRM TD UPGRRDE YOUR MODEL I

*

BLOCK CURSOR - VIDEO SCREEN PRINT - RUTO KEY REPERT
MODEL III FERTURES IN ONE PROGRRM
USING LESS THRN 3~~ BYTES OF MEMORY

TRS-8~

Figure 1: Sample output from the video-screen-print routine. If your printer can't han
dle graphics characters, the source code may have to be modified.

you have never keyed in a machine
code program via a BASIC READ/
POKE listing, note that the program
should be saved prior to program ex
ecution. Therefore, be sure to save
the BASIC program to cassette or
disk after it is keyed in and before its
execution. By doing so, you will have
the source code (i.e., the BASIC pro
gram) in case the program bombs due
to a typing error.
The BASIC program has been writ
ten to include both normal and disk
BASIC USR(O) routines. To use the

program with disk BASIC, it will be
necessary to delete the remark (')
character used to mask the disk
BASIC statements (see lines 180, 210,
390, 420, 600, and 630). The corres
ponding normal BASIC lines (e.g.,
170 and 200) may either be deleted or
edited to become remark statements.

Using MOD III
Memory size must be set before
running either version of MOD III.
The memory protect values for the
BASIC version are provided in lines

11

A RAIR''
CREATURE

A MULTI-USER
MICROCOMPUTER
SYSTEM FOR
LESS THAN
PER USER.*

pability to get the job done
quickly and efficiently. And a1
an unbeatable price.
*Based on typical 4 user
installation.
2777 Orchard Run Rd.
West Carrollton, Ohio

45449

15131435-2283
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Selectable Cursor
The program, as written, provides
a block cursor (ASCII 160). The cur
sor may be changed by POKing in
any ASCII (American Standard Code
for Information Interchange) char
acter of your choice. This is done by
entering a POKE statement without a
line number as follows:
POKE 16409,nn
where nn may be any ASCII number
from 35 to 255 . For example, POKing
in an ASCII 42 will change the cursor
to an asterisk (*).

Video Screen Print

s3200
The Rairfamily of computers
combines high performance
features for a fraction of what
you would expect to pay. 256K
bytes. 8 serial ports. and a 180
CPS printer. That's enough ca

160, 370, and 580 of listing 2. The
assembly-language (system-load) ver
sion will automatically execute upon
your entering a slash (/) at the *7
prompt after program loading is com
pleted.
The MEMORY SIZE? prompt will
be the first thing displayed on the
video upon running the BASIC ver
sion. Upon your response to the
prompt, the corresponding data are
POKEd to memory. This is a very
short run cycle that completes with a
READY prompt. Entering RUN at
this point results in program execu
tion. Appearance of the block cursor
provides the only visual evidence that
the program has been POKEd to
memory. From this point on, the
video-line-print and key-repeat
features are also available. Either ver
sion of MOD III is completely unob
trusive once it is loaded to protected
memory.

Circle 151 on inquiry card.

Pressing the Z and X keys simul
taneously will output to the line
printer whatever is displayed on the
screen. The printout can be stopped
short of a full display print by press
ing the space bar. Graphics characters
on the video display will also be
printed if the printer has graphics
capability. The video-line-print fea
ture has been tested with both the Ep
son and Okidata printers which have
graphics capability. Figure 1 is an ex
ample of a video-display printout.
A nongraphics printer may print a
period or other symbol in place of
any graphics character displayed on

We opened our doors with two
basic goals:
To distribute as many software
packages to as many dealers
as possible.
And to make money doing so.
Our success on both counts is the
result of hard work, a positive busi
ness attitude and a recognition that
you, as a retailer, have a right to be
treated fairly and honestly by your
distributor.

We're 1-up for three
good reasons:
1. We always offer a wide selection
of the latest and best microcom
puter software packages available
anywhere. (Why should you have
to hunt for what you need?)
2. Our dealer discounts start with
quantities of 1. (Remember all
those times you just wanted one
or two to see how they'd sel I?)
3. We don't play The BackOrder
Game. (If we can't ship your order
within 48 hours we'll let you know,
instead of hanging you out to dry.)
If there's anything else we can do
for you, just let us know. Because
we're 1-up and we intend to stay
that way.
Software Distributors, 9929
Jefferson Blvd., Culver City,
CA 90230. Telex 4990032 BVHL,
ATI: SOFT
For our dealer info Qackage, call
(213) 559-9330.

SOFTWAIE
DISTllBUTOIS

We won't leave you holding the bag.

Circle 376 on inquiry card.
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the video. The ZX routine may be
modified to print a symbol of your
choice with a minor change in the
source-code listing. However, I
haven't investigated this, and such a
change must be left to your ingenuity.
In attempting to do so, keep in mind
that if the ASCII value displayed on
the video is greater than 128, it is a
graphics character. To modify the
program, it would be necessary to
load a substitute value less than 128
for a printer character output.
Key Repeat
Holding down any key results in an
automatic key repeat. This feature
has the advantage of providing a
built-in key debounce via an approx
imate 25-millisecond time-delay loop.
Holding down the space bar will
automatically advance the cursor.
This is convenient for spacing for
ward to a particular line location.
The key-repeat delay time may be
increased if you prefer a slow repeat
rate. To increase the time between

keystrokes, the only change neces
sary is to increase the BC count in line
780 of listing 1. For example, chang
ing the line to read:
0780 LO BC,1000 ;DELAY COUNT
will provide an approximate SO-milli
second delay.

The automatic
key-repeat feature
has the advantage
of providing a built-In
key debounce.
Applications
Applications of the MOD III utility
features are many. From a cosmetic
standpoint, the block cursor provides
an aesthetic appearance in keeping
with the image that the word "com
puter" conjures in the minds of many
people. I've observed that people sit
ting at the keyboard for the first time

appear to recognize the block cursor
automatically as a silent prompt that
expects them to do something. I
prefer a block cursor simply because
of its visibility.
The video-screen-print capability
allows you to print out information
that may not otherwise be available
without altering the program in
memory. It is particularly convenient
in printing a graphics display, pro
vided the printer has graphics
capability.
Automatic key repeat is a nice fea
ture to have, particularly because it
costs so little in memory overhead,
and I find it more convenient than
counting characters when editing a
program line. By holding down the
space bar, you can quickly advance
the cursor to the character to be
edited.
Admittedly, MOD III does not
emulate all the features of the Model
, III; but it truly upgrades the capa
bilities of the Model I at a minimum
cost in memory overhead.•

Now available from }!Our computer store
the whole line of AJ couplers and modems.

Starting now you can buy AJ acoustic data couplers and
modems directly from your local computer store.
Not just selected models. Any models. Ranging from the
0-450 bps A 242A, the world's most widely used acoustic data
coupler, to the revolutionary AJ 1259 triple modem that
handles 300 bps Bell 103, 1200 bps Bell 212A, and 1200
bps VA 3400 protocols.
Whether you need full or half duplex or both in one;
originate or answer, auto answer; acoustic coupling, or
direct-connect-there's a model for you in the AJ line.
Starting now you don't have to settle for second best.
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For the location of your local
computer store handling the AJ line, call toll-free:

800/538-9721
California residents call 408/263-8520, Ext. 307.

1:1 ANDERSON
mJACOBSON
Circle 29 on inquiry card.

Simple commands allow
you to select from:

Give your computer the
magic of speech with an
ECHOr" Speech Synthesizer!

• 63 different pitch levels
• Words spoken monotonically
or with intonation
• Fast or slow speech output
• Entire words pronounced or
spelled letter by letter
• Different volumes
• Spoken punctuation if desired

There are four new models
to choose from: the ECHO 80
(TRS-80 models I & Ill), ECHO 100
(S-100), the ECHO GP (general
purpose, serial/parallel) and the
ECHO SBC (single board computer).
These join the popular ECHO][ (Apple).

Speech applications are virtually unlimited,
ranging from education to games to aiding the
handicapped. The flexibility and low price of
ECHO Speech Synthesizers make them the logi
cal choice when adding speech to your system.

ECHO Speech Synthesizers use
LPC synthesis pioneered by Texas Instruments,
combined with a phoneme-based operating system
to provide any vocabulary you desire while using
a minimum of your computer's memory.
The TEXTALKER Speech Generator, stan
dard with all ECHOs except the SBC, translates
normal English text to speech automatically. ·

For more information see your dealer or contact:

/

's..u
1

£,,

,.tsTREET ELECTRONICS CORPORATION
3152 E. La Palma Avenue, Suite D
1

Anaheim, CA 92806 Telephone: 714/632-9950
Circle 387 on inquiry card.

Binary-Coded Text
A Text-Compression Method
Trim text size by encoding common character strings.
Dr. Richard T ropper
Department of Psychology
Rhode Island College
Providence, RI 02908

The time is approaching when in
creasing quantities of textual infor
mation will be committed to comput
er storage. Newspapers, professional
journals, and library materials in
general all lend themselves to reduc
tion to some form of binary coding.
Binary coding, in turn, promises to
facilitate storage, access, transmis
sion, and searches of much of the
material that traditionally has been
reduced to the printed word.
At present, reduction of text to
binary code is usually accomplished
by translating each character of the
text into a byte of data. Often, this is
a wasteful strategy that fails to take
advantage of redundancies and pat
terns within the English language as it
is used. An alternative to character
byte storage of English-language text
is the use of binary-coded text.
Binary-coded text exploits the
repetitive nature of typical written
English to provide economies on the
order of 60% of medium require
ments over traditional character-byte
storage. These savings are achieved
without loss of information.
The inefficiency of character-byte
storage is apparent when one con
398
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siders the memory devoted to storing
a typical six-letter word. Such a word
requires 7 bytes of memory-the first
6 bytes store the six letters and the
seventh byte stores the trailing blank.
Those 7 bytes occupy 56 bits of mem
ory and can take any one of 2 56 pos
sible states. If there were on the order
of 256 different six-letter words in the
English language, then allocating 7
bytes to store one of them might be
justifiable.
There are, in fact, considerably
fewer than 256 six-letter words in the
language. One recent compilation
analyzed the contents of 500 samples
of English language text (Computa
tional Analysis of Present-Day
American English, H. Kucera and W.
N. Francis. Brown University Press,
1967). Those 500 samples of text com
posed a body of text 1,014,232 words
long, but, all together, there were
only 50,406 unique words, of which
only 6470 were six letters long. Even
allowing for the obvious fact that
Kucera and Francis did not conduct ·
an exhaustive search of the totality of
written English text, it seems ap
parent that the allocation of 56 bits is
an extravagant expenditure of mem

ory for the identification of a six
letter word.
Theoretically, the number of unique
character strings that can appear in
English-language text is infinte, but in
practice it tends to be quite limited. A
typical sample of text is composed of
the repetitive use of a few common
words and the occasional use of ob
scure ones. Kucera and Francis re
ported that within their million-word
corpus of text the most frequently oc
curring word, "the," appeared 69,971
times. That word alone accounted for
nearly 7 % of the words in the text
they examined. They further reported
that the 100 most frequently used
words accounted for some 47% of
their corpus of text, and the 1000
most frequently used words ac
counted for a little more than two
thirds. Not only are a few common
words heavily relied upon, but when
a less common word is used, it tends
to be reused within the same passage.
The result is that the number of
unique words that appear in any
given sample of text tends to be
relatively small. The data reported by
Kucera and Francis suggest that a
typical 2000-word passage would be

I

EPSON

ATARI 400 16K

MX-80

~~~9~~~F 1.~~ACB&<~•·

ATARI SOFTWARE, PERIPHERALS

ANO ACCESSORIES.

• .

IEEES55. RS-232$70.
APPlE INTERFACE & CABLE S9-0.
TRS-80 CABlf US.

II
$439 00

.i~ .. •'

ATARI"

•

$339. 00

W/GRAPHTRAX $459.00

PERSONAL COMPUTERS
Televideo 925 ... , . ..... . . .... .......... 849.00 NEC 3510 Spinwriter . .. ... . ....• . . .... $1750.00
Televideo 950 . ..... .
. .. .. ..... . . 929.00 NEC 3515 Spinwriter . . . . . . . . . . .
. .. 1795 .00
CBM 8032 Computer . . . . . . . . . . . . . . . . . . 1149.00 NEC 3530 Spinwriter _ . . .. . . . .. .. . ...... 1750.00
CBM 8050 Disk Drive ... . ...•. . . . .... . .. 1349.00 NEC PC -8023 Printer ...... .. .. . ... . ... .. 629 .00
CBM 4032 Computer . ......•....... • . ... 97!).00 NEC 7710 Spinwriter ... . .. . .. . . . • ... ... 2345 .00
CBM 4040 Disk Drive ... . . . ..... . ... . .... 975.00 NEC 7720 Spinwriter ... . .. . .. . ... . . .. .. 2695.00
CBM 4022 Printer .. . .... . .. .. . . . . .. . .... 649.00 NEC 7730 Spinwriter ......... . . .... .... 2345 .00
CBM VIC-20 . _.............. . .......... 269.00 NEC JC 1201M(A)-Color12" monitor ..... 359 .00
Microtek 16K Ramboard for Atari 800 ... . ... . 79.00 Okidata Microline-82A ....... . . . .. . . ... .. 499.00

NEC GREEN
12" MONITOR JB 1201M

$159.00

Microtek 32K Ramboard for Atari 400 and 800 149.00 Okidata Microline-83A ... . .... . .. . .. . .. . . 729.00
Qume Sprint 9/ 45 (Full Panel) ..... . . .. . . .. 2095 .00 Diablo 630 ...... . ... .. ........ . . . . . . . 199 5 .00
Atari 810 Disk Drive -.
.... _. .. .. . . .. . 449.00 M & R Sup-R-Terminal ...... . .. . . .....• .. 279 .00
Atari 850 Interface . . ... . . .. . .... . . . . . .. . 169.00 Microsoft Soft Card (Z-80) . . . .
. ... . . 279 .00
Atari 830MODEM . . .... . ... . . . . . . .. . ... 159.00 MicrosoftRamcard 16KforApple ... . ..... .. 149.00
Atari 800 16K ... .. . .. .. . . ..... . . . . . ... 749.00 Hazeltine 1420 .. ..... . .. .. .. . ... .. ..... 799.00
EpsonMX-70 . .. . . . . ... . . .. . . .. .. . . .. .. 319 .00
Epson MX-80 FT . . . .. . .... . .. .. . . . . ... .. 549.00
Amdek Video-300 .. . . .. ..... ... .. . . . ... 199.00
Hayes Micromodem II (Apple 11) . ••.•.•.... .. 299.00
Sanyo 9" B & W . . . .. . . ... . ...... .. . . . .. 189.00

Amdek lOOG .....
. .... . .... . .. . . . .. 169.00
Anadex DP-9500/9501 . . ... . . . . .. . .. . ... 1249.00
Televideo 910 ..... .. ...... . . .... .. ..... 559.00
Televideo 912C ...... .. .. .. . ... . . . . .... 669.00
Televideo 920C . .. ... . . . ... ... . . .. . .... 689.00

't
Iii

'

------.::/
OKIDATA MICROLINE BOA
MATRIX PRINTER

$329.00

CALL TOLL FREE!

1-800-556-7586
COMPUTER SHOPPING CENTER INC.
12 Meeting St.
Cumberland, RI 02864
1-401 -722-1027

AMDEK COLOR-1 MONITOR

$339.00

TELEX 952106

COMPUTER SHOPPING CENTER
We Accept C.0 .D.'s •Stock Shipments Same Day or Next• No Surcharge for Credit Cards
•All Equipment Factory Fresh w/MFT Warranty• We Carry the Complete Line of Personal Software
• Prices do not Reflect Shipping Charges
Rhode Island Residents please add 6% Sales Tax

Circle 110 on inquiry card.

EPSON MX-100 FT PRINTER

$729.00
PRICES ARE SUBJECT
TO CHANGE
WITHOUT NOTICE
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expected to contain fewer than 800
unique words.
Actually, English as it is used is
even more limited than these data
suggest. Kucera and Francis analyzed
their work in terms of word types
unique concatinations of letters.
Many of the word types that they
counted are simply multiple deriva
tives of the same word root. A ran
dom sampling of their word lists in
dicates that I2% of the 50,406 words
they cataloged can be formed by
adding "s" or "es" to other entries
within the list. Another 4 % can be
formed by adding "d" or "ed." Ob
viously, English as it is used relies on
a rather small word base.
These properties of English-lan
guage usage suggest a strategy for the
efficient storage, transmission, and
search of English-language text. It is
possible to construct a relatively brief
dictionary of the character strings
most frequently used in English and
to assign a unique binary code to
each. Then, for any given text to be
encoded, a supplemental string list of
those strings found to occur within
the original text, but not within the
dictionary, is put together. The
original text is reduced to a series of
pointers that indicate .entries in either
the dictionary or the string list. For
such a text, all that needs to be stored
is its string list and its pointer list. A
decoding program -that contains the
dictionary within itself can recon
struct an accurate image of the
More Signlficont

15

14

13

12

11

Bit 7 of each pointer is reserved as a
original text from its string and
continuation code. When this bit is
pointer lists.
Experience with this technique has low, it indicates that the pointer has
shown that the lists for such a text been abbreviated to a single byte and
would require only about 40 % as . that bits 8 through I5 are implicitly 0.
much medium for storage and corre The effect of implying zeros in bits 8
spondingly only about 40 % as much through I5 is to allow the abbrevi
time for transmission as the same text ated, I-byte pointers to address the
storage in traditional character-byte first I28 entries in the dictionary
format. String searches of binary while indicating the null string as the
coded text achieve even greater ad word ending. This permits these 128
vantages over searches of character entries to be represented by I-byte,
byte text. If any of the elements of a rather than 2-byte, pointers.
The first 24 entries of the dic
target string are not found in the dic
tionary or in the string list of a given tionary are reserved for punctuation
text, then there is no need to scan the marks. (See table 2, page 404.) There
pointer list of that text to see if the are three general classes of punctua
tion marks: leading punctuation,
elements appear in the required order.
trailing punctuation, and special
codes. The pointers that indicate
leading punctuation decode into the
Beginning the Encoding Process
Encoding any given piece of text mark they represent but do not
into binary-coded text is a matter of generate an implied trailing blank.
replacing each character string in the The pointers for trailing punctuation
original text with a pointer code. do generate a trailing blank, but they
Each pointer is a 2-byte code that suppress the trailing blank of the
identifies a string in either the dic preceding character string.
tionary or in the string list. (See figure Capitalization of the first letter in a
I.) Bits 0 through 6 and 8 through 10 word is treated as a form of leading
of each pointer code are address bits. punctuation. During encoding,
Bit 11 indicates whether the diction leading and trailing punctuation are
ary or the string list is being ad stripped off each string to which they
dressed. Bits I2 through I5 indicate are found attached. The leading
one of the recognized word endings codes, if any, are added to the pointer
shown in table I. When the pointer is list, followed by the code for the root
decoded, it is printed as the string to string, then by the codes for trailing
which it points plus the word ending punctuation, if any. For example, if
to which it points and an implied the English text contained the string :
trailing blank.
"Hello!" Ii

Byte

10

Less

9

8

7

6

I I

5

Slgnilicont

4

3

Byte

2

0

I I I

4-b it word
Ending Code

Higher 3 Bits
Of Dictionary
Address

Lower 7 Bits
01 Dictionory
Address

4-Bit
Hexadecimal
Code

0
1

2
3
4
5

6

O • Dictionary
l = Strin·g List

Continuation

Code Bit

7
8
9
A
B

c
Figure 1: Diagram of a binary-coded text pointer. Of the 16 bits available, 10 are
allocated to dictionary addressing, four define the word-ending code (given in table
1), one identifies the dictionary being addressed, and one is a continuation code. In a
text stream, the less significant byte appears first . If bit 7 is a 0, this signals that the
more significant byte is all zeros and that the next byte is the less significant byte of
the next pointer.
·
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D
E
F

Word
Ending
(null string)
men ts
men!
ings
ions
ely
ers
ion
ing
ly
ed
's .
er
es
s
e

Table 1: Hexadecimal codes assigned
to recognized word endings.

c~'SIS
..

you're using now.
With the Westinghouse Energy-Saving Calcu
lator, you can instantly analyze each lamp type's
efficiency, and decide exactly which kind of bulb
is more efficient in offices, plants, showrooms
and display areas. You 'II also learn how many
watts you save and the annual energy cost
savings per lamp.
As an example, if you have fluorescents,
substituting our Econ-a-Watt" lamps for
standard lamps will have an immediate effect
up to 6 watts per socket, with no appreciable
change in light level.
For incandescents, the most efficient way to
save, besides direct substitution, is by replacing
your system with high pressure sodium lamps.
These lamps can save up to 80% of the energy
Circle 434 on inquiry card.

expended by
incandescents,
while producing an equivalent light level.

Call toll free 800-631-1259
to get your calculator.
Westinghouse I amp products and programs
offer many other savings opportunities that can
make the difference in your operating expenses.
Call today and learn why the simplest, most
straightforward solution to saving energy is
taking matters into your own hands.

@'{!~g!~ghouse
Bloomfield, New Jersey 07003

, _970.i
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the corresponding pointer list entry
would be:
06 04 xx xx OB 08
where xx xx is the pointer code for
"hello."
The special-punctuation codes in
clude 03 for "space," which is
necessary whenever more than one 11
separates two strings, and 00 for
"end-of-line," which is effectively a
linefeed/carriage return combination.
Codes 01 and 02 are actually abbrevi
ations of frequently occurring con
catinations of punctuation codes. The
01 code replaces the sequence of hexa
decimal numbers "OF 03 04" when
ever that sequence is found in the
pointer list. The sequence "OF 03 04"
decodes as:

Pointer Code
(Hexadecimal)

00
01

02
03
04

05
06
07
08
09

QA

OB

oc
OD

OE
OF
10

The Dictionary
After the 24 punctuation codes, the
remaining 1000 entries in the diction
ary are character strings. Some repre
sentative entries in this dictionary
(which is too long to be printed in its

end-of-line
period-space-space -capitalize
space-space-space-space-space-capitalize
space
capitalize first letter of next string
leading single quote
leading double quote
leading left parenthesis
trailing double quote
trailing comma
trailing right parenthesis
trailing exclamation mark
trailing question mark
trailing colon
trailing semicolon
trailing period
trailing single quote

11
12

13
14
15

[period, with implied space] [space]
[capitalize first letter of next string]
This is a .common sequence that
typically separates sentences of
English-language text; it is efficiently
abbreviated into a single byte, 01.
Similarly, the special code 02 is the
abbreviation for the sequence that
begins each paragraph of English.

Interpretation

reserved (no present application assigned)

16
17

Table 2: Pointer codes for punctuation and other common occurrences. The codes
shown here are the first 24 words in the dictionary.

entirety) are given in table 3. The first
string entry in the dictionary (the
word "the"), therefore, appears at
decimal address 24 and is assigned
hexadecimal pointer code 18. The
next 103 entries (decimal addresses 25
through 127) are assigned sequential
hexadecimal pointer codes from 19
through 7F. These 104 entries are the
104 most frequently used words in the

English language, according to
Kucera and Francis. Together with
the 24 punctuation codes, they oc
cupy the lowest 128 addresses in the
dictionary. These are the 128 ad
dresses that can be identified with
1-byte pointers. Given that Kucera
and Francis report that the 104 most
frequently used words account for
some 47% of written language and

Iii" It nacK issues ~·or ~ate

-:::,'o·':'
I

I \

The following issues are available:
52.00 ea.
July 76
Apr. 77
May 77
June 77
July 77
Aug. 77
$2.75 ea.
Sept. 77
Nov. 77
Dec. 77
Feb. 78
Mar. 78
Apr. 78

$2.75 ea.
May 78
June 78
July 78
Aug. 78
Sept. 78
Oct. 78
Dec. 78
Jan. 79
May 79
June 79
July 79
Aug. 79
Sept. 79

52.75 ea.
Oct. 79
53.25 ea.
Nov. 79
Dec. 79
Jan. 80
Mar. 80
Apr. 80
May 80
June 80
July 80
Aug. 80
Oct. 80
Dec. 80

$3.25 ea.
Feb. 81
Mar. 81
Apr. 81
May 81
July 81
Aug. 81
Oct. 81
Nov. 81
Dec. 81
$3.70 ea.
Mar. 82

Prices include postage in the US. Please add $.SO per copy
for Canada and Mexico; and $2.00 per copy to
foreign countries (surface delivery).
Send requests with payment to:

BYTE Magazine
70 Main St, Peterborough NH 03458
Attn: Back Issues

• Payments trom foreign c rntries must be made in US tunds payable at a US bank.
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BYTES Best
.

(]sllaP List

Ciarcia 's Circuit Cellar,
Volumes I, II, & III
by Steve Ciarcia
Collections of Steve Ciarcia's perennially
popular columns from BYTE Magazine, these
three volumes are sure to please home computer
users and electronics hobbyists. Volume I
includes power conversions, programming
EPROMs, remote terminal interfacing, touchinput video display, and more. Volume II,
focusing on projects which interface the personal
computer with the home, features useful applica
tions such as a computer-controlled home securi
ty system, computerized appliances, input-output
expansion for the TRS-80, and even a computer
controlled wood stove. Volume III offers low-cost construc
tion projects such as an ultrasonic rangefinder, handheld
remote computer control, two speech synthesizers, and a
remote-control motorized platform, to name just a few.
Build Your Own Z80 Computer
This complete guide to building a working computer offers
engineers, students, and hobbyists an exciting alternative to buying a computer. With clear
instructions, Steve Ciarcia fully explains how to build a basic single-board micro-computer
based on the Zilog Z80 microprocessor. The finished product features a I K-byte operating
system, serial and parallel ports, hexadecimal display, audio cassette mass storage, and easy
expansion to include a video terminal.
Circle 65 on inquiry card.

Please send

Call Toll-Free 800/258-5420

_ _ Ciarcia's Circuit Cellar, Vol. I $B .00
_ _ Ciarcia's Circuit Cellar. Vol. II $12 . 95
_ _ Ciarcia's Circuit Cellar. Vol. Ill $12.95
_ _ Build Your Own ZBO Computer $15.95
Name

Check Enc lose d

Address

Bill Visa /
MasterCard #

City

State

lj~fl
IJ[)[J"-~

Zip

Expiration Date
Please add . 7 5 per book to cover shipping cost.

70 Main Street Peterborough. N.H. 0345B
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because punctuation is fairly com
mon in English, this scheme provides
that a bit more than half the pointers
for a typical sample of English
language text can be only 1 byte in

Address
(Decimal)

Code
Pointer
Dictionary
(Hexadecimal)
Entry

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

0018
0019
001A
001B
001C
0010
001E
001F
0020
0021
0022
0023
0024
0025
0026
0027
0028

A
IN
THAT
IS
WAS
HE
FOR
IT
WITH
AS
HIS
ON
BE

1013
1014
1015
1016
1017
1018
1019
1020
1021
1022
1023

07F5
07F6
07F7
07F8
07F9
07FA
07FB
07FC
07FD
07FE
07FF

KITCHEN
PRODUC
CLOTH
FAIL UR
FAMOU
LONDON
PUBLISH
QUICK·
REGARD
YOU'LL
ACTIY

THE
OF
AND

TO

Table 3; Entries from the beginning
and end of the dictionary of 1024
words or word parts.

length.
The remaining 896 string entries in
the dictionary are stored in truncated
form. Each of these entries is the re
sult of testing the trailing characters
of an entry in Kucera and Francis's
word list against each of the recog
nized word endings given in table 1
and lopping off the longest one from
the right side of the word. The lOSth
entry in the dictionary, for example,
is the word root "thos." This was
generated by testing the lOSth entry
in Kucera and Francis's word list,
"those," against the recognized word
endings in table 1. The longest ending
that matched was "e ." Therefore, "e"
was lopped off "those," leaving
"thos." The rest of the dictionary was
built up in the same manner except
that those entries in the Kucera and
Francis list that would have resulted
in multiple identical entries in the dic
tionary were ignored. Consequently,
words such as "seem," "seems," and
"seemed" resulted in only a single dic
tionary entry, "seem." This scheme
allows multiple derivative words to
In formation
Encoded
Hexadecimal

be represented by a single word root
in the main dictionary.

String List
The string list is created sequential
ly as the encoding program steps
through the original text. Each time
the encoder encounters a string, it
strips that string of leading and trail
ing punctuation. The remaining
string is then tested against each of
the elements of the dictionary and
against as much of the string list as
has already been made up. If no
match is found, the string is truncated
by lopping off its longest recognized
word ending. The dictionary ·and
string list are then searched again.
This time, if no match is found, the
remaining truncated string is added to
the string list.
As the string list is being created,
each entry is added to the preexisting
list preceded by a single byte that in
dicates the length of the entry. For ex
ample, if the first three entries in the
string list were "boy," "day," and
"happy," the string list would initially

3

b

o

y

3

d

a

y

5

h

a

p

p

y

03

02

OF

19

03

04

01

19

05

08

01

10

10

19

Table 4: An example of a string list. This sample shows the encoding of the words
"boy," "day," and "happy." A string list is a list of words and word pieces that
belong in a coded passage of text but are not listed in the dictionary.

This is all it takes to say this or 143 other expressions with MICRO·
MOUTH". Absolutely no software drivers or subroutines to load.
MICROMOUTH', the latest Circuit Cellar project can be used as an
emergency annunciator, as an aid for the handicapped, for process
control and automatic monitoring, and to add new dimensions to
computer games.

Complete Kit (as shown) $120.00
Assembled and tested:
Apple 11 ............................... $)50.0U
TRS-80 Model I w/power
supply and cable ...........$170.00
TRS-80 Model 111 .......... ...... $200.00

Sample phrases that can be programmed are:
"THE TIME IS 4 HOURS 23 MINUTES ... (BEEP)"
"NUMBER 4 IS 3.4 7 VOLTS"
"THE SPEED IS 100 METERS A SECOND .. SLOW DOWN"
Thousands of expressions can be added by changing the ROM chips.

"MICROMOUTH isatrademark of Micromlnt Inc

MICROMOUTH' is plug compatible with APPLE II and TRS-80' com
puters . Directions are included for ,.S100. HB and parallel
port Operation. DIGITALKER is atrademark of National Semiconductor Corp.

call:
1-800-645-34 79
In N. Y. 516-374-6793

The MicroMint Inc.
917 Midway
Woodmere, NY 11598
Dealer inquiries
invited.

0
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Circle 266 on inquiry card.

• .,
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THEOILV
BUSllESS·FEATURED
IYIODEIYI
unDER $200
The GDC 103J-L
The only ·1ow-cost 300 bps dial modem
with the same features found in
modems which support business applications
... or your home computer.

• Answer/Originate mode is
automatically selected
no need to manually switch
• Self diagnostics with Analoop®
loops data from terminal
through modem to check operation
• Same high quality as our complete
line of DataComm products.

Features:
• Operates over all telephone lines even lines not usable by line
powered units
• Data flow indication shows
transmit and receive activity
• Carrier detect indication

For more information contact the experts at:
General DataComm
Industries, Inc.
One Kennedy Avenue
Danbury, CT 06810
(203)797-0711

Local Distributors
Boston, MA (617)620-1800
Detroit. Ml (313)963-6017
Great Neck, NY (516)482-3500
Circle 184 on inquiry card.

General
DataComm
_
lndustr1es,
Inc.

Los Alamitos. CA (213)431-4865
Los Angeles, CA (213)277-4562
Miami Lakes. FL (305)822-6750
Midland, TX (915)682-6806

General DataComm
Industries (Canada) Ltd.
104-1220 Innes Road
Ottawa, Ontario K1B 3V3
(613)745-9174

Minneapolis, MN (612)535-5330
New York. NY (212)687-2455
Norwalk, CT (203)866-0533
Oklahoma City, OK (405)364-2222

Orlando, FL (305)859-7450
Philadelphia, PA (215)441-8600
Rochester, NY (716)546-5060
Tustin, CA (714)832-9920
BYTE April 1982
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· Models 82A, 83A & 84A from ASAP
OKI DATA's new printer line represents a breakthrough
in economical, quality pri~ting. These new printers have
more options and features than any previous OKI DATA
printer. Faster print speed and throughput, full 96
character ASCII, and both Centronics and RS-232C
Features
Print speed
Throughput @80 Char./line
Print technique
· Dot matrix
Character set
Graphics characters
Interface
Centronics 8-bit parallel
RS-232C (1200 bps)
Size (inches)
Ribbon
Two New Features
2K Serial Bufferboard
(RS-232)
Okigraph, HI-RES Graphics
60 vert. x 66 horiz. dots/inch

Printers
Epson MX-80
80 Column Dot Matrix Printer
Character set: lull 96-character ASCII with
descenders
Graphics characters: 64 block characters
Centronics-style 8-bit parallel interface
standard: Apple. TRS-80.RS-232 interlaces optional.

MX-80 FT/Friction Feed
MX-100/132 Column
CALL FOR PRICE & DELIVERY

interfaces standard, all at an affordable price. These
models are ideal for home or business, personal or
educational applications. And now, ASAP is offering
these new printers at prices you won't want to miss.
Compare the features below. Then call ASAP to order
your OKI DATA printer today. Dealer inquiries invited.

Okidata 82A
80 Column Printer
120 characters per second
76 lines per minute
Bidirectional
9x9
Full 96-character ASCII
64 block characters

Okidata 83A
136 Column Printer
120 characters per second
76 lines per minute
Bidirectional
9x9
Full 96-character ASCII
64 block characters

Okidata 84A
136 Column Printer
200 characters per second
114 lines per minute
Bidirectional
9x9
Full 96-character ASCII
64 block characters

Standard
Standard
14.2W x 12.90 x 5.2H
Standard typewriter

Standard
Standard
20.2W x 12.90 x 5.2H
Standard typewriter

OPTIONAL (Specify)

Optional
Optional

Optional
Optional

Apple Parallel Interface:
AEl-1 W/Cable ....... ... ... ... .. $69.95
• Standard Interface
• Compatible with Epson & Dkidata Printers
• On-board Firmware (2708)
Optional Cables: 520.00
AEC-21 Atari to Epson Printer
TREC-2/TRS-80 to Epson/Okidata Printer
RSC-1/RS-232 (male to male)

Serial Interface SEl-1 ........ .... $55.00
• Asynchronous 300. 1200. 2400 or 9600 BPS
• Compatible with Epson Printers
• 75 to 9600 BPS

BYTE April 1982

OPTIONAL (Specify)

Standard

Manulacturer/Model #
Price
Anadex-9501 W/2K buller • . ••••• ...51295.00
Diablo-630RO .......... ... . . . ......52095.00
C.ltoh Pro/Writer ..•.. • .. ...... Call for price
C.ltoh F-10 Printmaster . .• •• . •••• Call for price
Te xas lnstruments-810 . .••• . ••••• • ..51650.00

Modems
Manulacturer
Novation
Novation
Novation
DC Hayes
DC Hayes
DC Hayes

406

20.2W x 12.90 x 5.2H
Standard typewriter

Model#
CAT
d-CAT
Auto-Cat
Smart Modem
Micro Modem II
(Apple)
Micro Modem 100

Price

s 149.00
s 160.00
s 229.00

s 245.00
s 320.00
s 335.00

Lexicon
Livermore
LIDS
LIDS

Monitors
Manulacturer
Amdek
Amdek
Amdek
Amdek
Sanyo
Sanyo
Sanyo
Sanyo
~dnith

Lex-11
UV-Star 20M
LIDS 103 LP
LIDS 202 LP

s 139.00
s 149.00
s 185.00
s 245.00

Model#
100112" B&W
100-80
100G/12" Grn.
Color-113"
OM 5109CX/9" Grn.
OM 5012/12" B&W
OM 5112ex/12" Grn.
OM C6013/13" Color
ZVM-121/12" Grn.

s 125.00
s 169.00
s 149.00
s 375.00
s 175.00
s 270.00
s 290.00
s 450.00
s 115.00

Price

Circle 461 on inquiry card.

Terminals
Manufacturer
Ampex
Lear Siegler
Lear Siegler
Lear Siegler
Lear Siegler
Lear Siegler
Lear Siegler
Televideo
Tetevideo
Televideo
Televideo

Madel #
Dialogue 80
ADM-5
ADM-3A
ADM-3A•
ADM-31
ADM-32
ADM-42
TVI 910
TVI 912C
TVI 925
TVI 950C

Price
s 899.00
Call for price
Call for price
Call for price
Call for price
Call for price
Call for price
5 625.00
s 725.00
s 825.00
s 92500

Components
4116's (200 nS)/5290-3
Apple, TRS-80, Heath
1-15 .... . S185 each 50-99 .... . S1 .60 each
16-49 . .... S1.70 each 100 up .... S1.40 each
2114 L-2/200 nS
Low-Power 1K x 4 Static RAM
1-16 .... .52.80 each
50-99 .... S2.60 each
17-49 .... S2.70each
100 up ... 52.45 each
270B/450 nS
1K x 8 EPROM

. ... S3.00 each or 81$22.00

2716/5 Volt
2K x 8 EPROM . .. . . . . . .. .. ... .. . . 54.95 each
Support Chips
BOBOA-CPU ... S 2.50
ZBOA.CPU . . 5 8.95
Z80A-CTC . . . 5 8.95
ZBOA-DART .. S13.95

~~~5u_lato~-~ .. s.80
340T5 ......... S.70

Z80A-SIO ... ·. S22.00
8255AC5 .... S 6.95
8257AC5 .... S1500

320T12 .. .. . ... s8o
340T12
... 5.75

1-9
S2.25
53.25
S .95

10-24
S2.15
S310
S .85

25 up
S2.00
S2.90
5 .75

HJO Pin IMSAI
Gold/S-100 Solder tail Connectors
S2.60 each or 10/S2.40 each

Price: $245.00
. . Price: S275.00
. ... Price: S195.00

Cabinets*
CAB5V - Single cabinet for either Shugart or
Oume 51//', flopjly disk drives
(cabinet only) .. .. . .. .. .
.. S 75.00
CABBH - Dual cabinet for 8" floppy disk drives
(horizontal mounting) ..... . ...... . . $ 225.00
CABBV - Cabinet for 8" floppy disk drives
(vertical mounting) . . . . . .. . .. .. . ... S 225.00
CAB8V/2F-9SMB - Desk top cabinet for (2) 8"
Shugart orOume floppy disk drives. 9·slot molhet·
board, card cage, fan, dust filter, power supply,
and all power and drive cables . . . Call for price
ASAP also provides a full line of high-reliability
disk drive subsysloms with either Shugart or
Qume floppy dislc drives.... . . . . . Call for price
"All cabinets come complete with power supply,
fan and internal cables.

Mlcrobyte Boards
Z80A/l-O CPU Board
• A complete single board Z80A CPU with
serial/parallel interface (2) Ser. (3) Parallel
• Fully compatible with proposed IEEE
S-100 Bus Standard
• Z80A CPU (4MHz version of the ZBO)

DIP Sockets -Low Profile Tin Soldertail
Description
1-9 10-49 5D-99 100 up
14 pin tin st
S .15 S .13 S .12 S .11
16pintinst
S .16 5 .14 5 .13 S .12
S .19 S .18 S .16 S .14
18 pin tin st
20 pin tin st
S .25 S .23 S .21 5 .20
24 pin tin st
S .26 S .24 S .22 S .20
28 pin tin st
5 .32 S .30 5 .29 S .27
40 pin tin st
$ .42 5 .40 5 .38 5 .34
SYSTEMS WITH SPICE from
CALIFORNIA COMPUTER SYSTEMS

II'" USERS

Synchronous Serial Interlace
Part Number 7712A . .
Programmable Timer
Part Number 7440A.
Asynchronous Serial Interlace
Part Number 7710A .
..
Calendar/Clack Module
Part Number 7424 •. ....... • ...
31;, Dl!lil BCD A-ta-0 Converter
Part Number 7470A.. .. .. .. .. .
12K ROM/PROM Module
Part Number 7114A
.. •
Parallel Interlace
Part Number 7720A . ...•••• .. . .
Arithmetic Processor
Part Number 7811 A. . . .
Centronics Printer Interface
Part Number 7728A .

Optional Monitor Program 540.00
64K Dynamic RAM Board
• Fully S-100 bus compatible (4 MHz)
• 64K x 8 bit dynamic RAM
• Low power:
•8VDC @700 mA
•16VDC @100 mA
-16VDC @25 mA
• Built-in capacity with LED indicator and
vector interrupt

$4 75.00 Assembled & Tested

Capacitors
1 @12 Volt Ceramic . . . . 8t each or 100157.00

FOR APPLE

. . . . Price: S150.00

$329.00 Assembled & Tested

Connectors
DB25P
DB25S
DB25C

S-tOO Motherboard
Part Number 2501A.
4-Part Serial 1/0 Interlace
Part Number 2710A . . . . .
2-Serlal. 2-Parallel 1/0 Board
Part Number 2719A . . . .
4-Port Parallel 1/0 Board
Part Number 2720A .

Price: S149 00
Price: S 95.00
Price: S139.00

Floppy Disk Controller
• OMA to within 16 Mbyte of memory
• State-of-the-art NEC765 LSI Controller
• IEEE S-100 compatible
• OMA arbitration allows use of multiple
boards within a system

$329.00

Assembled & Tested

'CPIM 515000 Available (Optional)
4-Port l/D Board
• Quad RS-232-C serial ports. One 20 mA
current loop port
• Fully IEEE S-100 bus compatible
• Asynchronous communications with
ZBOA-DART'" or synchronous commu
nications with Z80A-SIO/O'"
• Full set of modem control signals,
including RI (Ring Indicator)
• Easily configurable to any type of terminal
interlace

$265.00 Assembled & Tested

Cables Available (Optional)
"CP/M®Trade Mark al Digital Research

825

80 Column Dot
Matrix Printer .. • • •• . S 625.00
830
Acoustic Modem ...... S 159.00
850
Interlace Module . ••. • . S 169.00
410
Cassette Recorder .•• •• S 80.00
CX30-04 Paddle Controls •• • . . . $ 17.95
CX40-04 Joysticks (pair) ...•.. S 17.95
INTRODUCING ASAP's
Atari 800 16K RAM Module: $55.00
1 year warranty parts & labor
Software
Description
Price
Atari
Basketball • • . ... ... • .. . . • • • • $ 30.00
Super Breakout . . . . • • ... . • • .. . S 30.00
Chess .............. . ... .. . S 32.00
Video Easel ...... . • ......... S 25.00
3-D Tic Tac Toe • • • • • • • • • • • • • • . S 25.00
Star Raiders ...... •• ....... • . $ 36.00
Asteroids . • . • .•...••.... . . . • S 32.00
Music Composer . • • • .•• • .... . . S 42.00
Educational ROM . . . • . . . .• • • •.. S 19.95
Assembler /Editor • • •••• • •. . .... S 45.00
Telelink I • • • • • .• •••••••••• • • $ 24.00
Space Invaders . . .. • .. . . . ..... S 30.00
Kingdom .•..•.•. . • ... • . . ... $ 12.95
Missile Command . ••••• .. •• ... 5 32.00
Biorhythm . •• . •• • • .. .•• . • ... $ 12.95
Graph It . • . .... . . .• •• . . . . . .. 5 17.95
Energy Czar • •••• ••••• .••• . .• S 12.95
Mailing List . . . . ...••.••.•... S 19.95
Touch Typing . ..•. . • .. .. . .. • . S 19.95
Stock Charting .... •• . . .. . .. • • $ 19.95
Stock Analysis .•. • .. . . • .. • .• • S 19.95
Bond Analysis •. •.. . ••. . ••• •• . S 19.95
Word Processor . . .•..... . . • ..• 5119.00
Personal Finance ... ••• . . . •. • • . $ 64.95
Microsoft BASIC . •. ••• • . . • .. • . S 75.00
aatasalt
Atari Mailing List Disk • • • • . • • • • • • •
Atari Character Generator Disk . . . • . .
Text Wizard Disk • . . . . . . . . . • . . • .
Micropainter Album 1 Disk • • • • • • • • •
Micropainter Album 2 Disk . . . • . . . . .
Le Stick Accessory • • . • • • . • • . . . . •

19.95
25.00
29.95
25.00
25.00
29.95

Personal Software
Visicalc Disk . . .. . ... . ... . . . . . . 169.00
FOR HOME ENTERTAINMENT SYSTEMS
Activision
Dragster Cartridge . . . . . . . . . . . . . .
Boxing Cartridge . . • . . . . . • • . . . • .
Checkers Cartridge . . . . . . • • • • . . . .
Fishing Derby Cartridge . . • • • . . . . • •
Skiing Cartridge. . . . . . . . • • . . . . . .
Bridge Cartridge . • • . • • . • • • . • . • .
Tennis Cartridge . •. •. • .•••.•• . •

19.95
19.95
19~5

19.95
25.00

Arcade Plus
Ghost Hunter (Cassette) ... •• . . .. • S 25.00
Ghost Hunter (Disk) ............ $ 30.00
DISKETTES from ASAP

Verbatim

Par1 #
M0525·01
M0525-10
M0525-16
F032-1000
F034-1000

51/(Dlskelles
Sector
Solt
Hard 10
Hard 16
8" Diskettes
Hard
Saft

Price
10/S27.50
101S27.50
10/S27.50
10/S3500
10/S35.00

Memorex

Part#
MEM 3481
MEM 3483
MEM 3485
MEM
MEM
MEM
MEM

3060
3101
3090
3102

5'/o'' Diskettes
Slde/Oens Sector
1/0bl
Solt
1/Dbl
Hard 10
1/0bl
Hard 16
8" Diskettes
1/Sgl
Soft
2/Sgl
Soft
1/0bl
Soft
2/0bl
Solt

Price
10/S2650
101S2650
10/S26.50
10/$35.00
10/$45.00
10/S45.00
10/$55.00

Scotch 3M
Par1 #
744-0
744-10
744·16
745-0
745-10
745-16

5'/I Diskettes
Side/Dens Sector
1/Sg/
Soft
1/Sgl
Hard 10
1/Sgl
Hard 16
2/0bl
Solt
2/0bl
Hard 10
2/0bl
Hard 16

Price
10/S33.00
101S33.00
10/S33.00
10/S5900
10155900
10/S5900

Maxell
19.95
16.95
89.95
16.95
16.95
30.00

Innovative Design Saltware. Inc.
Pool 1.5 HI-RES . •. ... . . • . • •. .. . S28.95
On-Line Systems
HI-RES Adv ttO - Mission: Asteroid Disk
HI-RES Adv tt2 - Wiz & Princess Disk . .
Roadwork Disk . . . . . . . . . . . . . . . .
Jawbreaker Disk • • • . . . . . • . . . . . .
Softporn Adventure IX-rated) Disk • • • •
The Next Step Disk .. • .......••••

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

Laser Blast Cartridge
Freeway Cartridge •.•••• •••.• • ••
Kaboom! Cartridge .. • .. . •.... • ..
Stampede Cartridge •...•• • .• • • • •
Ice ~ockey Cartridge . •• . . .. , ... . .

Part#
M01
M020
MH1
MH20
F01-128
FH1-32
F02-XO

5'/•" Diskettes
Side/Dens Sector
Solt
1/Sgl
2/0bl
Solt
1/Sgl
Hard 16
2/0bl
Hard 16
Ir' Diskettes
1/Sgl
Soft
1/Sgl
Soft32
2/0bl
Soft

Price
10/S35.00
10/S49.00
10/S39.00
101S55.00
101S45.00
101S4500
10/S55.00

Elephant Memory Systems
Par1 #
EMS-1
EMS 2
EMS 3
EMS 4
EMS 5
EMS 6
EMS7

Side/Dens
1/Sgl
1/0bl
1/0bl
1/0bl
2/0bl
2/0bl
2/0bl

Sector
Soft
Soft
Hard 10
Hard 16
Soft
Hard 10
Hard 16

Price
S25.00
10/S2750
10/S27.50
101S27.50
10/S33.00
101S33.00
10/S33.00

SAW

19.95
19.95
19.95
19.95
19.95
25.00
19.95

Part#
SRW-5
SRW-8

Media Storage Cases
Size
51/t

8"

Price
S2.50 ea.
S3.25 ea.

Price: 5 99.00
Price: S 9500
Price: 5 85.00
Price S125.00
Price: S349.00
Price: S125.00

FOR S-100 USERS
32K Static RAM Board
Part Number 2032C . . •
. . Price: 5610 00
16K Static RAM Board
Part Number 2116C . . . .
. . Price: 5290.00
64K DylUJllJ ~ RAM Board
Part Number 2065C ............ Price: S550.00
Z80A CPU Board
Part Number 2810A . . ••• •.•• . •• Price: $26500
Flopp, Disk Controller
Part Number 2422A. . . . . . . . . . . . Price: 536500
CPIM'" Version 2.2 Free With Purchase
S-100 Mainframe
Part Number 2200A
.
. . Price: 5475.00
2201A i220VAC) . .
. .. . 5475.00

Circle 461 on inquiry card.

ATARI COMPUTER PRODUCTS
ATARI BOO

(16K) Personal Business Computer Features:
• Computer console
• Atari BK basic
• 57 full stroke alpha-numeric keyboard
with four function keys
• Operator's manual
• RF modulator
• Power supply
Call for price
AT ARI 400 ... . ... .• ... •• .. $349.00
Atari Optional Accessories
Price
Madel# Description
810
Disk Drive System • • • • • $ 455.00
40 Column Dot
820
Matrix Printer ... . . • . 5 279.00
40 Column Thermal
822
Printer . ..... • .. •. . 5 299.00

All prices subject lo change without notice. Cati for best price.
ASAP offers a 30-day buyer protection policy: full money-back guarantee ii not
totally satisfied.
Ordering Information: name. address, phone, ship by: UPS or Mail. Shipping
charge: add $2.50 up to 1 lb. for UPS blue; add $1.50 for U.S. Mail (U.S. only) ($25.00
minimum order). Call for larger shipments.
Terms: We accept cash, check, money orders, Visa & Master Charge (U.S. Funds
only). Tax: 6% Calif. res. COD's and terms available on approval (school PO's
accepted).

1!9!1•
products, inc.

1198 E. Willow St.. Signal Hill, CA 90806

Toll free outside California :

(800) 421-7701
Inside California:

213) 595-6431
714)
1 891-2663
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1

(203) 342-27 4 7

I

COMPUTERS

I
II
I
I
I
I
I
I
I
I
I
I
I
I
I

ONYX C8002
256K 10 MEG HD
Sl3590
18 MEG HD
Sl4990
ALTOS SYSTEMS
ACS 8000-2 l MEG FD
S2990
S8990
ACS 8000-6 14 MEG HD
ACS 8000-10 10 MEG HD
S6895
COMMODORE
CBM 9000 SUPERPET
Sl699
CBM 8300 LETTER QU.~LITY Sl990
CBM-64 CP/M,64K,GRAPHIC s TBA
CBM 8023 (132COL,150CPS)S 799
CBM 8052 2 MED FD
s TBA
ATARI
749
800 16K
400 16K
S. 349
ZENITH
Z-89 GA
S2068
Z-89 ALL-IN-ONE-SYSTEM S2275
HEWLETT-PACKARD
HP-85
S2395
HP-83
Sl 790
HP CALCULATORS - 20% OFF SSS
XEROX SYSTEMS
810 5 1/4 FLOPPY SYS
S2395
S2990
820 8 " FLOPPY SYS
NORTH STAR
HRZ-1Q-64K-HDS s.~vE Sl600 sss
ADVANTAGE 64K-QD
S3550
INTERTEC SUPERBRAIN
64K-DD
S2775
64K-QD
S3180

s.

1--------------;;;;;i;;;;----------- I
SINGLE SIDE (BOX
DOUBLE SIDE (BOX
CABLES- RS232 M/M
M/F

I
I

OF 10) S24 .so
OF 10) S35 .00
6'
Sl 7 .95
6'
Sl8 .95

I
I

I -------------;~,~~~~-~----------1

I
I
I
I
I
I
I
I
I

OLYMPIA ES-100 TYPEWRITER
WITH,RS-232,PARALLEL,IEEE Sl250
IDS PRISM-80 ( 200CPS) F /T S 999
560-G 132COL
Sl090
PRISM-132 COLOR
F /T Sl690
CENTRONICS 739-1
S 560
739-3
s 675
OKIDATA MICROLINE 82A
S 495
MICROLINE 83A
S 749
EPSON MX-80, MX80-F/T, MX-100 SSS
IN STOCK INCLUDING CARDS&CABLES
ALW.~YS COMPETITIVELY PRICED SS
C. !TOH
Sl499
DIABLO 630
Sl990
NEC SPINWRITER 7710/7730 S2590
NEC SPINWRITER 3510/3530 Sl950
NEC SPINWRITER 7720 KSR
S2890

I
II
I
I
I
I
I
I

l--~~~~=~-==~~~==~=----------=====--1

I
I
I

TERMINALS
TELEVIDEO 920C
912C
950
ZENITH Z-19

s 775
S 695
s1050
S 820

I
I
1

l--;~~~~-~~~~;-~;~-~~-~~~~~~~-~~----11

M.UL OR PHONE.
I
I . MANUFACTURERS
WARRANTY INCLUDED
F.~CTORY SE.~ L ED,

...

-----PRICES SUBJECT TO CHANGE------..

•

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

1 C203) 342-2747 I
I MULTI-BUSINESS I

11 c~~~~~!~~ ST~~sTE~~ 11
PORTLAND, CONN. 06480
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read as shown in table 4. ASCII re
serves the lower hexadecimal values
for control codes, but those codes
have no function in the string list. It
turns out to be more efficient to give
the 90 printable characters hexa
decimal codes ranging from 01 to SA
and to reserve the 16S higher codes of
SB through FF for multiple character
representations. No extensive or sys
tematic research has been undertaken
Hexadecimal
Digraph
Code
5B
5C
5D
5E
5F
60
61
62
63
64
65
66
67
6B
69
6A
6B
6C
6D
6E
6F
70
71
72
73
74
75
76
77

7B
79
7A
7B
7C
7D
7E
7F
BO
B1
B2
B3
B4
B5
B6
B7
BB
B9
BA
BB
BC
BD
BE
BF
90
91

BA
BE
Bl
BO
BU
BY
CA
CE
Cl

co
cu

CY
DA
DE
DI
DO
DU
DY
FA
FE
Fl
FO
FU
FY
GA
GE
GI
GO
GU
OY
HA
KE
HI
HO
HU
HY
LA

LE
LI

LO
LU
LY
MA
ME
Ml
MO
MU
MY
NA
NE
NI
NO
NU
NY
PA

to identify the most efficient use of
these 16S codes, but the following
scheme was adopted and employed
simply because it seemed reasonable.
Casual inspection of a typical
sample of English-language text sug
gests that, within words, vowels are
rarely separated by more than two
consonants and that consonants are
rarely separated by more than two
vowels. This leads to the observation

Hexadecimal
Digraph
Code
92
93
94
95
96
97
9B
99
9A
9B
9C
9D
9E
9F
AO
A1
A2
A3
A4

A5
A6
A7
AB
A9
AA

AB
AC
AD
AE
AF
BO
B1
B2
B3
B4
B5
B6
B7
BB
B9
BA
BB
BC
BD
BE
BF

co

C1
C2
C3
C4
C5
C6
C7
CB

PE
Pl
PO
PU
PY
RA
RE
RI
RO
RU
RY
SA
SE
SI

so

SU
SY
TA
TE
Tl
TO

TU
TY
VA
VE
VI
VO
SH
VY
WA
WE
WI
WO
OU
WY
AB
AC
AD
AF
AG
AH
AL
·AM
AN
AP
AR
AS
AT
AV
AW

Hexadecimal
Code
Digraph
C9
CA
CB

cc

CD
CE
CF
DO
D1
D2
D3
D4
D5
D6
D7
DB
D9
DA
DB
DC
DD
DE
DF
EO
E1
E2
E3
E4
E5
E6
E7
EB
E9
EA
EB

EC
ED

EC

EE
EF
FO
F1
F2
F3
F4
F5
F6
F7
FB
F9
FA
FB
FC

ED

FD

EF
EG

FE
FF

EB

Table 5: A list of 165 common digraphs (two-letter combinations).

EH
EL
El
EN
EP
ER

ES
ET
EV
EW
IB
IC
ID
IF
IG
SH
IL
IM
IN
IP
IR
IS
IT
KV
IW
OB

oc

OD
OF
OG
OH
OL
OM
ON
OP
OR
OS
OT

ov
ow
UB
UC
UD
UB
UG

TH

UL
UM
UN
UP
UR

us

UT
EX
ST

"Without touching your program
I can ll1ove it to and froll1 ZSO, LSI-lf,M
8086, 6502, 8080, 6809, 68000 and
9900-based computers~'
JULIE ERWIN, Vice President, Marketing, Sof'lech Microsystems, Inc.

ou can do it too, with
SofTech Microsystems'
unique software development
and execution environment,
the UCSD p-System™.
Our UCSD p-System is the
only genuinely machine-independent
operating system for 8-bit and 16-bit
microcomputers. And to over 50,000
end-users and scores of applications
developers it is the one proven,
reliable answer to software
obsolescence.
For software development,
it allows you to work in any
combination of UCSD Pascal™,
FORTRAN-77, BASIC, and assembly
language. It provides support for
dynamic memory management and
multitasking, with a full arsenal of
powerful enhancements, such as a
versatile Screen Editor, Native
Code Generators, a Print Spooler,
TURTLEGRAPHICS and XenoFile™,
for easy access to CP !M® disks and
files.
Users report that our
UCSD p-System's friendly, fast and
compact execution environment
makes it their first choice in software.
So whether you're buying or
developing software for your IBM,
Apple'ffi, Tandy, Commodore, Texas
Instruments, Philips or any other
small computer, your best move is to
our UCSD p-System. Nothing else
touches it.
Our UCSD p-System is
available for distribution licensing as
well as single copy purchase. Visa
and MasterCard orders are welcome,
or you may write to us for more
details.

Y

~CQJCS[f~c~JJ=O
mrCROSYSTems
R SUBSIOIRRY OF SOFTECH

UCSD p-Syslem and UCSD Pascal are trademarks of /he Regen ls of /he University of California. LS/-11 is a
trademark of Digital Equipment Corpora/ion. XenoFile is a trademark of So/Tech Microsystems, Inc. CPIM
is a registered trademark of Digital Research, Inc: Apple is a registered /rademar/1 of Apple Computer. Inc.

9494 Black Mountain Road, San Diego,
CA 92126. (714) 578-6105
TWX: 910-335-1594
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Information
Encoded

3

Hexadecimal

03

b

y

3

d

o
5E

y

5
h

a
p

p
y

19

C9

BE

96

a
19

03

67

code C9. When the encoded text is be
ing decoded and the logical inverse of
the compressing routine is being per
formed, the "S" reappears to serve its
indexing function. Compressing the
string list in this manner reduces its
length by about 30%.

Table 6: An example of a more compactly coded string list. This example uses the

same words as table 4 but compresses all possible two-letter combinations into 1
byte as given by the entries of table 5. The encoding of the 2 bytes representing
"Sh" into the single byte, hexadecimal C9, is not a mistake; this will be interpreted
correctly by the decoding algorithm.

An Application
To demonstrate the practical ap
plication of binary-coded text, l have
reduced a copy of the Gettysburg Ad
dress from normally encoded text to
binary-coded text. A copy of the
original appears in table 7. The re
sulting binary-coded-text pointer list
and string list appear in table 8. In
normal character-byte format, the
original text occu'pies 1474 bytes of
memory. The pointer list and string
occupy 486 and 136 bytes respective
ly, or a total of 42 % of the length of
the original text. Table 9 shows the
reconstruction of the first line of the
Gettysburg Address from the binary
coded text.

that words are largely composed of a coded in table S and, when a recog
series of consonant-vowel or vowel nized digraph is found, abbreviating
consonant digraphs. Table S is. a list it to the appropriate single-byte hexa
of 16S such digraphs. Notice that · decimal code. The result is that the
within table S a few of the less likely string list of "boy," "day ," and "hap
consonant-vowel and vowel-conso py" is compressed into the string
nant digraphs have been replaced by shown in table 6.
a few of the more likely consonant
Notice that the hexadecimal code
consonant digraphs. Each digraph is for the "S" preceding "happy" is OS.
assigned one of the hexadecimal The hexadecimal code for the letter
"e" is also 05. So far as the compress
codes from SB through FF.
After the encoder has stepped ing routine is concerned, there is no
through the entire original text and difference between "S" and "e," so the
created the complete string list, it is "5" and the "h" in "happy" end up
possible to shorten the string list by being compressed into the digraph
scanning it for each of the digraphs "eh" and assigned the hexadecimal
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PUT YOUR APPLE TO WORK FOR YOU!
WITH THE THUNDERCLOCK PLUS™
As an APPLE user you already know all the things your APPLE can do. Now Thunderware
expands that list with the THUNDERCLOCK PLUS, the complete clock/calendar system ~-~~...,"'"
for your APPLE! Your programs can read the month, date, day-of-week, hour,
minute, and second in any of APPLE'S languages. On-board batteries keep
your THUNDERCLOCK running accurately when your APPLE is off - for up
to 4 years before battery replacement. But that's just the beginning.
The THUNDERCLOCK PLUS is the most useful and versatile peripheral
you can put in your APPLE. It can keep your disk files organized by
time-and-date-stamping them, it enhances the usability of many of the
new business/professional software packages for accounting, filing, and
time management, and it can remotely control lights and appliances
for security or display purposes in your business or home.

SOFTWARE PRODUCT COMPATIBILITY
Many of today's important software packages for data-base
management, business applications, communications, and time management are designed to use the
T\-\UNDERCLOCK PLUS. If you have or plan to purchase any of these packages, a THUNDERCLOCK will greatly
enhance their usefulness.
•VISIDEX* (Personal Software) •DB MASTER and MICRO-MEMO (Stoneware) •MICRO-COURIER and MICRO
TELEGRAM (Microcom) •THE CASHIER and THE STORE MANAGER (High Technology) •BUSINESS PLUS and
NET-WORKS (Advanced Data Systems) ... and many others!
DISK VOLUME 254
*A
*A
*A
*A
*B
*B
*B
*B
*A
*A
*I
*A
*A
*A

006
006
004
004
003
005
002
004
007
011
009
007
003
014

HELLO
CLOCK
FRAME
DISK INFO
BACKOFF
SCREEN
TCPUTIL
SDTIME.O
ADIGCLK
SET TIME
IDIGCLK
TIME
SLOTFINDER
DEMO

THUNDERWARE'S DOS-DATER
07/07
06/08
06/08
06/17
06/17
07/24
06/17
06/17
05/19
06/08
05/19
06/08
07/07
06/17

16 37
09 07
09 08
16:13
16:13
17:32
16:13
16:13
08:05
09:08
08:05
09 : 08
16:56
16 : 14

Our new DOS-DATER software upgrades the regular DOS on
your disks so that DOS will use the THUNDERCLOCK to time
and-date-stamp disk files. Every time a program is saved or a file is
modified, the current date and time to the minute are stored in
the CATALOG with the file's name . You can tell at a glance when
a program was saved or when any file was last modified. And this
time/date stamping feature is completely automatic. That means
any program which uses DOS will time/date stamp its files!

REMOTE CONTROL

Add Thunderware's X-10 INTERFACE OPTION to your
THUNDERCLOCK PLUS and your APPLE can control lights and appliances through your BSR X-10 Home Control
System on your pre-defined schedules. Our powerful SCHEDULER software allows you to create and modify
schedules easily and execute them in the 'background', while using your APPLE for other tasks in the 'foreground'.
Use your APPLE for energy management, display and security lighting, or laboratory/process control.
Our PASCAL Software lets you use all the THUNDERCLOCK'S features in PASCAL and sets the F)iler date
whenever you boot.
You get all this versatility in just one peripheral system. Backed by a full one year warranty. See your APPLE dealer
for a demonstration, or contact us for more information. We'll give your APPLE the best time around!

Suggested retail prices:
THUNDERCLOCK PLUS ........................... $139
X-10 INTERFACE OPTION ......................... $49
PASCAL SOFTWARE DISK ......................... $29
DOS-DATER/DEMO DISK ........................... $29
MANUALS ONLY,each ................................... $5

THUNDERWARE, INC.
P.O. BOX 13322
Oakland, CA 94661
(415)-652-1737
*Requires software supplied on DOS-DATER/DEMO disk.

Distributed by Apple Computer, Inc.
and Computerland Corp.

BSR X-10 is a trademark of BSR (USA) LTD.
APPLE II is a trademark of APPLE COMPUTER, INC

Four score and seven years ago, our fathers brought forth on this continent a new nation,
conceived in liberty and dedicated to the proposition that all men are created equal.
Now we are engaged in a great civil war, testing whether that nation or any nation so
conceived and so dedicated, can long endure . We are met on a great battlefield of that war.
We have come to dedicate a portion of Iha t field, as a final resting place for those who here
gave their lives that that nation might live. It is altogether fitting and proper that we should
do this.
But, in a larger sense, we can not dedicate-we can not consecrate-we can not hallow
this ground. The brave men, living and dead who struggled here, have consecrated it, far
above our poor power to add or detract. The world will little note, nor long remember, what
we say here, but it can never forget what they did here. It is for us the living, rather , to be
dedicated here to the unfinished work which they have thus far so nobly advanced. It is
rather for us to be here dedicated to the great task remaining before us-that from these
honored dead we take increased devotion to that cause for which they gave the last full
measure of devotion-that we here highly resolve that these dead shall not have died in
vain-that this nation, under God, shall have a new birth of freedom-and that government
of the people, by the people, for the people shall not perish from the earth.

ITable 7: The Gettysburg Address prior to encoding in binary-coded-text form as in
/ table B.

(Ba)
04
62
A4
6F
D4
FF
F9
C9
C4

13 64
EO 07
03 9B
CA 04
EA 9 E
9B 07
6F BD
EA EC
DD F6

9B
B1
C1
04
03
07
DB
C6
06

70
50
05
94
97
OC
03
D1
92

12
12
CC
12
14
07
BE
EE
99

F6
AB
73
F6
06
6B
02
06
DB

D4 EA
07 6B
7 4 CC
BB A6
79 OC
14 97
6D 04
9B AO
00

A5
69
6B
74
B2
03
A9
OC

BC
61
12
F6
17
14
OE
16

OE
F6
OB
04
04
06
03
02

14
10
5B
6F
02
70
04
69

07
9A
14
14
97
12
A3
04

64
94
14
A3
16
74
13
A9

OE
9F
BO
2D
07
F6
OB
DB

F5 EO
OB 1C
1B B6
40 2F
C2 00
09 54
BA OB
BB 7B
22 BO
9D 01
00 7C
40 54
54 2E
B3 1A
DB 01
01 1B
C5 09
OB 4D
Bl C2
36 35
B1 C2
9B OB
04 40
CB F2
40 BA
AB 1D
09 E6
DC 21
F1 E6

FB
57
7B
BB
1E
00
19
19
F1
EC
5F
2E
90
9B
00
BA
4D
35
09
33
22
F2
A9
1B
FO
00
02
19
02

02
99
1E
AB
99
90
1E
1E
45
F3
2C
B5
OB
04
C1
01
40
6F
00
00
AB
B6
F1
9C
BE
9D
33
1B
2E

09
74
3B
1D
74
01
C9
DE
BA
01
OF
FB
2C
09
F2
46
BA
BA
1B
B4
01
71
EB
01
91
OB
1C
B1
9F

66
09
BE
1C
32
B9
01
02
FO
23
00
BE
FB
45
66
B5
01
FO
2B
E2
1B
AB
A3
95
9B
BE
57
F1
OB

B4
B3
01
9F
61
FB
OF
09
CB
1F
02
OB
03
92
B9
F1
BA
01
B5
DB
2B
01
9A
03
FB
OB
9E
09
31

64
AB
2F
01
99
01
00
25
F2
BC
30
40
01
AB
06
00
FO
23
AB
01
BA
BE
7B
E9
1E
1E
OB
2A
1B

(Bb)
02 92
F6 02
1D B4
B7 AB
E4 07
74 4B
40 2F
40 33
1C F 1
3F EC
CB BD
09 1D
~

~

1B 91
BA FO
9C C2
AE FO
09 30
1 F 22
BA FO
4B 96
FO 00
OB 1E
1B 1E
F7 19
5B 9B
2C 99
19 00
1B B1
F4 04

02
B1
OB
F4
C9
B3
C7
A2
03
D3
BB
1C
00
FB
09
1B
09
23
AB
1B
9B
B5
31
CF
9A
04
74
DD
F1
OF

BO FB
OB 00
1A 00
07 OF
01 09
AB 1A
05 27
F1 1B
00 C5
1E 1E
1A CB
BF C2
BF FB
BE 01
33 BF
A7 04
E9 03
54 96
01 1B
1B 95
97 AB
AB 1B
00 5B
F5 00
7B BE
E6 02
09 95
05 BE
09 22
00 FF

1A BA
27 2C
B5 AB
00 02
93 B6
4B B5
1C 9F
B5 FB
B4 B1
00 99
C7 1 E
B6 F2
BE OB
09 00
AB 23
32 93
90 01
C1 00
EC B3
AB BF
01 23
1B 9F
99 AB
22 36
OB 1E
2E 33
C1 AC
00 1A
00 1B
FF

06
B2
1B
63
CA
AB
01
1C
F1
74
40
09
40
EC
09
OB
A7
94
09
01
1F
01
9B
35
00
9C
02
1E
B1

Table 8: The Gettysburg Address in binary-coded-text form . Table Ba is the string
list for the Address; table Bb is the pointer list. Table 9 shows how the first words of
the Address are decoded.
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Limitations
While binary-coded text offers a
significant potential for savings in
media costs, it is not without its
negative considerations. Encoding
and decoding require time and mem
ory. Also, the strategies that binary
coded text incorporates for the
economic storage of traditional
English text do not prove nearly so ef
ficient when applied to irregular
language or technical jargon.
The time and memory devoted to
encoding and decoding are not as
great as they might appear. Encoding
is by far the lengthier of the two pro
cesses. The work that I did m
developing the encoder was done on a
Radio Shack TRS-80, which takes
just under 30 seconds to encode the
Gettysburg Address. Decoding the
Gettysburg Address, on the other
hand, takes only a few seconds. In
asmuch as any given piece of text
needs to be encoded only once and
thereafter can be stored for decoding
an . indefinite number of times, the
time devoted to encoding is not
necessarily a significant considera
tion. Decoding takes place at a rate
far in excess of human reading speed,
so the decoding time is irrelevant in
any configuration in which it is being
performed by a dedicated unit (such
as an intelligent terminal or a
microcomputer). The size of the en
coder or decoder may or may not be a
limiting factor: the encoder and
decoder together, including the dic
tionary, occupy just under lOK bytes.
The fact that the string list is
limited to 1024 entries does not really
limit the size of the text that can be
reduced to binary-coded text. A
string list of 1024 entries is probably
large enough to accommodate a text
of approximately 10,000 words. The
encoder can simply treat a text of
20,000 words as if it were two
separate texts of 10,000 words each
and create a separate string list for
each "text." Regardless of the number
of string lists the encoder has to
generate, the ratio of storage re
quirements for character-byte text to
storage requirements for binary
coded text should remain relatively
constant at a ratio of around 5:2 .

f erent from a list of the 1000 most fre
quently used words in a collection of
back issues of the New York Times.
There is no logical obligation to en
code all texts on the basis of the same
dictionary. The only requirement of
binary-coded text is that the decoding
program have available the same dic
tionary as was used during encoding.•

1. The first line of the Gettysburg Address (as it appears on a 64-character wide display):
b'J b'J b'J b'J b'.>Four b'Jscore b'Jand b'Jseven b'Jyears b'Jago, b'Jour b'Jfathers b'Jbrought b'Jforth(lf-cr)
2. The string list for the first line of text of the Gettysburg Address:
Information
Encoded
Hexadecimal
Code

4
04

s

13

t

c

r

0

5
98

64

h

0

70

12

F6

3. The pointer list for the first line of the Gettysburg Address. (Note that the 2-byte pointers
appear in less-significant-byte/more-significant-byte order. Each separate pointer code has
been underscored to assist the reader in distinguishing 1- and 2-byte codes.)
02 92 02

80 F8 1A BA 06

F5 EO

FB 02 09 66 84 64

F6 02

Tl1e complete encoded dictionary is available
from the autl1or for $10.

81 08 00

Decoded:
02
92
80
1A
BA
F5

FB
09
66
84
F6
81
00

indent and capitalize first letter next word
02 dictionary address 274 plus null word ending
F8 string list address O plus "e" word ending
dictionary address 26 plus null word ending
06 dictionary address-826 plus null word ending
EO dictionary address 117 plus "s" word ending
02 dictionary address 379 plus null word ending
trailing comma
dictionary address 102 plus null word ending
64 dictionary address 516 plus "ers" word ending
02 dictionary address 374 plus null word ending
08 string list address 1 plus null word ending
linefeed/carriage return

b'Jb'Jb'Jb'Jb'J
fourb'J
scor + eb'J
andb'J
sevenb'J
year+ sb'J
ago
,b'J
ourb'J
.lath + ersb'J
broughtb'J
forthb'J

Table 9: Reconstruction of the first line of the Gettysburg Address from the binary
coded text of table 8.

Due to the fact that binary-coded
text relies so heavily on its dictionary
of frequently used words, its efficien
cy will necessarily suffer when it is
confronted with atypical character
strings. One tactic for coping with
this problem is to use different die

tionaries for different categories of
texts. In fact, this enhances the effi
ciency of binary-coded text in
general. A list of the 1000 most fre
quently used words to be found in a
library of computer-science journals,
for example, will be significantly dif
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AppleLOQO--------
by Harold Ableson

The name Logo describes not only the evolving
family of computer languages detailed in this book,
but also a philosophy of education that makes full
and innovative use of the teaching potential of
modem computers. Apple Logo presents the Apple II
user with a complete guide to the applications of this
unique system and also includes a description of Tl
Logo for users of the Texas Instruments 99/4
computer.
The designers' vision of an unlimited educational
tool becomes a reality for the Apple II user who
begins to work with this procedural language. Logo
enables even young children to control the computer
in self-directed ways (rather than merely responding to
it), yet it also offers sophisticated users a general pro
gramming system of considerable power.

Apple Logo actually teaches programming tech
niques through ''Turtle Geometry"-fascinating
exercises involving both Logo programming and
geometric concepts. Later chapters illustrate more ad
vanced projects such as an "INSTANT" program for
preschool children and the famous "DOCTOR" pro
gram with its simulated "psychotherapist."
ISBN 0-07-00425-0
240 Pages
Softcover, spiral-bound
$14.95

Call Toll-Free 800/258-5420
BYTE Books 70 Main Street
Peterborough. N.H. 03458
B-4
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News and Speculation About Personal Computing
Conducted by Sol Libes

Random

Rumors:

Word has it that IBM is
developing its own floppy
disk drive for dis ks less than
5 V. inches in diameter. I BM
is also said to be telling po
tential parts suppliers that it
expects to ship approximate
ly 1.2 million personal com
puters by 1984. And this
coming summer the corpora
tion is expected to introduce
a larger brother for its Per
sonal Computer.... 01 ivetti
and Victor are expected to
soon introduce systems that
are software compatible
with the IBM Personal Com
puter.... In a change of
plans, Hitachi Ltd. is post
poning introduction of its
personal computer into the
U.S. until late this year.
Hitachi has been showing a
prototype 6809-based sys
tem at trade shows. Re
portedly, they feel that they
do not yet have enough soft
ware support for it. ... Mat
tel Electronics is said to be
readying a portable ter
m in a I/computer.
. _. Xerox may be seriously
considering a low-cost por
table terminal. .. you can
expect similar introductions
from Sinclair, Epson,
Hitachi, and Alcatel
Electronique (France) at the
National Computer Confer
ence (NCC) show in June. All
are expected to sell for less
than $500 . . . . Toshiba is ex
pected to show a portable
computer (T-100) using an
optional flat-screen liquid
crystal display at the NCC.
. Rumor has it that Apple
will not have its new data
base/electronic-mailer/user
friendly 68000 system ready
for introduction at the NCC.
. .. Micropolis is reported to
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be readying 8-inch Winches
ter-technology disk drives
with capacities of 60, 90,
and 180 megabytes for
introduction later this year.

Computer Flea Mar
ket: On Saturday and Sun
day, April 17 and 18, several
thousand computer hobby
ists will flock to Trenton
State College, New Jersey,
for the Trenton Computer
Festival, the · world's largest
persona I-computer equip
ment flea market. This an
nual event is now in its
seventh year. Many swap
and seller tables, spread
over more than eight acres,
feature everything from
complete computer systems
to tiny electronic parts.
There will be speakers, user
group meetings, an indoor
exhibition area, and a ban
quet.
The Festival is sponsored
by the Amateur Computer
Group of New Jersey, the
Philadelphia Area Computer
Society, and the Trenton
State Computer Society; the
funds raised help support
these nonprofit organiza
tions. For information, call
(609) 771-2487 or write to
TCF-82, Trenton State Col
lege, Trenton, NJ 08625.

equipment, during the war
ranty period, and on equip
ment that arrives damaged
to the dealers.
The company is instituting
a money-back guarantee
during the 90-day warranty.
Customers may return their
machines for any reason dur
ing that period and pay only
a restocking charge of 5 per
cent for the first 15 days and
higher percentages beyond
that on a sliding scale .
A new user hot-line is
available to solve customer
problems. Any problem un
resolved after 24 hours will
be forwarded automatically
to the product manager.
A series of across-the
board price reductions were
announced last month. The
Superbrain has dropped
from $3495 to $2995; the
Superbrain QD from $3995
to $3495; and the high-end
Compustar from $4495 to
$3995.
Sever al additional pol icy
changes have been made to
give lntertec dealers added
flexibility in discount struc
tures.
lntertec customers will
now automatically become
members of a company
sponsored user group, which
will meet annually. The
company is also sponsoring
a new magazine for users.

New Pollcles for ln
tertec: lntertec has been

More 68000 Systems:

receiving negative press
comments lately regarding
its warranty policies and
other matters. The company
has made a series of an
nouncements it feels will im
prove customer relations.
lntertec will now pay
return freight on defective

Systems based on Mo
torola's 68000 micropro
cessor are now available
from Charles River Systems,
Computhink, Codata Sys
tems, Cromemco, and Dual
Systems Control, as well as
Empirical Research Group,
Evans and Sutherland,

Future Systems, Fortune
Systems, Microdasys, Omni
byte, Q1, and Wicat Sys
tems. This list will probably
quadruple in size by year
end. And virtually all have or
will have Unix-like operating
systems. Most are designed
to be multiuser systems,
although they can be used
by a single person. So far,
most of the bus-oriented
systems introduced use
either the Multibus or the
S-100 bus. Few, if any, are
using
the
Versabus,
specif ica 11 y designed by
Motorola for the 68000. The
problem is that the Versabus
requires very large and ex
pensive boards and connec
tors.

S Incl air

Flat-Screen:

Sinclair Research Ltd. has
disclosed an agreement with
ICL (International Com
puters Ltd.), the largest com
puter maker in England, for
ICL to produce a line of of
fice work stations that will
use Sinclair's flat video
screen CRT and the Sinclair
version of BASIC. Plans are
for the units to be intro
duced in Europe and possibly
the U.S. in early 1983. The
ultra-compact work stations
will function as stand-alone
computers and also will
communicate voice and
data via private telephone
systems.
Sinclair is also expected to
show a prototype portable
terminal using the flat
screen at the NCC show. A
flat-screen pocket television
measuring 6 by 4 by 1 in
ches, retailing for about
$100, is expected to be in
production later this year.

''Our current
recommendation
for a big five
accounting
package is MBSI"
Computer Dealer magazine
January, 1982

At last, full feature general business
software for micrc:rcomputers.
Officially authorized derivations from
the popular MCBA ® mini-computer
packages, these packages have been
eased down to micros and made even
more user friendly.
The mini versions of these pack
ages ·are distributed by over 900 OE Ms
and dealers, and are in use at over
9,000 end user sites worldwide.
And already these micro versions
themselves are in use by thousands of
end users.
Written in RM/COBOL™, these pack
ages run underCP/M ®,OASIS"', UNIX ®,
C0&990 ®and other operating systems.
They run on dozens of brands of
micrc:rcomputers, including properly
configured models from Radio Shack II,

Apple Ill, Zenith, Hewlett Packard 125,
Xerox 820, ALTOS, ONYX and many
more.
Tens of man-years have gone into
these packages, which comprise over
230 programs, 1 65,000 lines of struc
tured source code, and 1,800 pages of
user and technical documentation.
Our claim is simple:

THIS IS THE BEST MICRO-COM
PUTER GENERAL BUSINESS SOFT·
WARE AVAILABLE.
And we stand behind that with a
moneyback guarantee.

It's no accident that Computer Dealer
magazine recently endorsed MBSI soft
ware.
So if you' re a re-seller looking for first
class micrc:rcomputer software, contact
us today.

MCBA. RM / COBOL. CP/M. OASIS. UNIX. COS-990 are trademarks respectively of Mini-Computer Business Applications. Inc.: Ryan McFarland Coro.. Digita l
Research: Phase One Systems. Inc.: Be ll Laboratories: and Ryan-McFarland Inc.

BYTELINES---------------------------------------------------------
The unit, which will have a
display three times brighter
than conventional television
sets and will use one quarter
the power, will be made by
Timex. According to Sinclair,
a major U.S. retail chain has
a I ready agreed to buy
300,000 sets.
Sinclair has also disclosed
that it is working on a short
distance electronic car that
it hopes to have on the road
before 19BS.

More Flat-Panel Dis
plays: Several manufac
turers are already shipping
flat-panel displays, suitable
for ·use in video-style ter
minals, that are based on
refinements of existing tech
. nologies: gas-<lischarge (GD),
vacuum-fluorescent (VF),
and liquid-crystal (LC). Low
cost DC-type GD displays,
also known as plasma
displays, are already
available in sizes as large as
12 lines by 40 characters.
AC-type GD displays offer
inherent pixel memory, and
therefore do not require
refreshing and exhibit no
flicker; however, they are
more complex and conse
quently more expensive.
Electro Plasma, in Millbury,
Ohio, already offers an AC
GD display that displays 66
lines by BO characters; Inter
state Electronic, in Anaheim,
California, offers a 51-line by
BS-character display (512 by
512 . pixels); and Fujitsu
America offers a 25-line by
BO-character display (also
512 by 512 pixels).
lse Electronics, Japan,
holds the basic patents on
VF technology and has
licensed Nippon Electric
Company (NEC) and Futuba,
as well as its own Noritake
Electronics division, to
manufacture it. These com
panies are currently supply-_
ing VF displays with as many
as 256 by 256 pixels. Color
displays are also available
on custom order.
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LC displays are also in
creasing in size. For exam
ple, Seiko Instruments, Tor
rance, California, is current
ly shipping 4-line by
32-character displays.
However, LC is the most ex
pensive of the three, and all
are still considerably more
expensive than the old
cathode ray tube (CRT)
standby. But prices are drop
ping as the technology im
proves and production in
creases. At this time, the GD
display shows the best pro
mise of competing with the

the newer 16- and 32-bit
microprocessors. A commit
tee is being formed to work
on a standard for CP/M. A
committee on Software
Benchmark Standards has
also been formed. For mo;e
information on IEEE Com
puter Standards in develop
ment contact: Michael
Smolin, Chairman, IEEE
Computer Standards Com
mittee, c/o Synertek Inc.,
Box 552, MS#39, Santa
Clara, CA 95052.

CRT.

Research Cooper
ative: The Semiconductor

R

easonlng Computer:

The Department of Energy's
Argonne National Lab
oratory and Northern Illinois
University have developed
AURA (automated reasoning
assistant), a general-purpose
program that appears to
mimic some reasoning skills
of the human mind. It
eliminates the need to
understand complex pro
gramming when using a
computer to solve a prob
lem. The problem must be
explained to AURA in terms
it can understand, and sug
gestions must be made for
AURA to investigate. AURA
does not solve the problem;
rather, it points out direc
tions for further study.

fEEE

Standards: The
Binary Floating Point (P754)
and Radix Free Floating
Point (PB54) standards are
being voted on by the In
stitute of Electrical and Elec
. tronics Engineers (IEEE) stan
dards committee members.
Standards for Relocatable
Object Code Format (P695)
and High Level Language
(P755) are. in draft states. The
IEEE Assembly Language
Mnemonics Standard (P694)
committee is extending the
current standard (which
most manufacturers seem to
ignore) to include several of

Industry Association (SIA) is
planning to fund basic
reasearch projects at U .5.
universities through a newly
formed Semiconductor
Research Cooperative (SRC).
Dr. Robert Noyce, Intel Cor
poration vice-chairman and
chairman of SIA, said SRC
plans to raise $4 to 5 million
from integrated-circuit
makers this year. This is be
ing done in response to the
huge Japanese investments
in research and training of
engineers. Manufacturers
are being asked to con
tribute an amount equal to
0.1 percent of their sales of
semiconductor devices.
Japanese firms would not be
welcome to join because
American firms are not
presently a I lowed access to
research being conducted in
Japan's VLSI (very-large
scale integration) lab
oratories.
SRC would own patents
produced by its efforts and
would collect royalties from
firms that use them. SRC will
be staffed by 10 engineers,
headed by a full-time direc
tor, and controlled by a
technical advisory board.
Companies so far par
ticipating in SRC are Intel,
IBM, Digital Equipment Cor
poration, Motorola, Control
Data, Advanced Micro
Devices, National Semicon
ductor, and Fairchild

Camera and Instrument.
Notable for its absence is
Texas Instruments.

W atchlng

IBM: Sears
has disclosed that, during its
first two months of selling
microcomputers via its five
computer stores, I BM pro
ducts have taken a "large
lead in sales volume among
products carried in the
stores." I BM shares shelf
space with the NEC PC
B001 A, Vector Graphic
Series 3, and a Wang word
processor.
There are rumors that IBM
will shortly announce an en
largement of its Personal
Computer dealer base. Re
portedly, a large number of
independent retailers have
applied for dealerships and
are awaiting a decision. In
the meantime, dealers have
been encountering some
availability
problems
because of the large de
mand for the Personal Com
puter.
IBM has disclosed that it
will enter the industrial
robot market shortly. Rumor
has it that the robot will be
designed for high-speed
assembly or component in
sertion, selling in the
$125,000 range.

Telephone Typeset
ting: For about two years
now I have been sending
many of the articles and
books that I write (with
Wordstar on my trusty old
S-100-based personal com
puter) directly to a typeset
ter via modem (at 600 bits
per second, during off hours,
using the standard CP/M
modem protocol), to be
typeset directly from my
file. The turnaround time is
terrific, and the prices are
great because little labor is
involved. The typesetter has
his system operating auto
matically 24 hours a day so
that I can dial in at any time

Nome
Address
Ci1y

United Slates
D Oneyeor$19(12issues)
Canada or Mexico
D One year $21 (12 issues)

S1o1e/Province/Coun1ry

Code

!:i

D Twoyears$34

D Three years $49

·~

D Twoyears $38

D Three years $55

""'~

g.
C>

Foreign Rotes (lo expedi1e service, remi1 In U.S. tunds drown on a U.S. bank) .2
D Europe, one year, air delivered, $43
D An o1her coun1rles, one year, surface delivered, $35
Air delivery available upon request
<1>
D Check enclosed (entitles me 10 $13 Issues for price of 12, North America only),!
D Bill VISA
D Bill Mosler Charge
D Blllme(Nor1hAmerlcoonly)
.E

il
'°

-=--,-,-,---,-~~~~~~~~----:-h~
~lM~~~~~ i

-:-.-~,..--~~~~~~~~~~~~~~~~~~~- ~

-:-:~~~~~~~~~~~~~~~~~~~~~~~-

Name

c
o

li

-A
-ddr
~ess~~~~~~~~~~~~~~~~~~~~~~- · 5

..0

-Cl
.,-~~~~~~-St--~~
~
-ot&Jl>rCf'l in-cel~Coun~
.-lly~~~~~~-~~
Coct e
~

:;
United Stoles
D One year $19(12 Issues)
Canada or Mexico
D OneyeorS21 (12issues)

g.

D Twoyears$34

D Threeyears$49

D Two years $38

D Threeyears$55

g>
·::i

g

Foreign Rotes (1o expedite service, remi1 in U.S. funds drown on a U.S. bank) 0.
D Europe, one year, air delivered, $43
D All o1her countries, one year, surface delivered, $35
-:;;
Air delivery available upon request
~
D Check enclosed (entifles me 1o $13 Issues for price of 12, North America only) ;i:
D Bill VISA
D Bill Mosler Charge
O Bill me (Nor1h America only)
oo

a

.E

Expires

'°
~
<

111111

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UN ITED STATES

BUSINESS REPLY CARD
Fl RST CLASS

PERM IT NO. 39

MARTINSVILLE, NJ

POSTAGE WILL BE PAID BY ADDRESSEE

EIJll
Subscription Dept.

P.O. Box 590
Martinsville, NJ 08836

111111
BUSINESS REPLY CARD
FIRSTCLASS

PERMITN0.39

MARTINSVILLE,NJ

POSTAGE WILL BE PAID BY ADDRESSEE

EIJll
Subscription Dept.

P.O. Box 590
Martinsville, NJ 08836

NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES

and send the file. His system
receives it automatically,
whether he is there or not.
He then adds the necessary
typesetting control char
acters and processes the
file directly through his
machine. Two or three days
later the typeset text is in my
mailbox.
Typesetters across the
country are recognizing the
value of hooking up per
sonal computers to their
typesetting machines and
the phone lines. Check your
Yellow Pages for such ser
vices in your area.

E

EPROM Update: Elec
trically erasable program
mable read-only memories
(EEPROMs) allowing erasure
of bulk memory and Elec
t r ica I I y alterable ROMs
(EAROMs) allowing altera
tion of individual bytes are
finally coming to the market
place. They allow real-time
program changes, have
reasonable access speeds,
and come in less expensive
packages than standard
EPROMs that are erased by
ultraviolet light. At the pre
sent time they cost eight to
ten times more than
EPROMs. However, as pro
duction increases they are
expected to drop to a com
petitive price and supersede
EPROMs.
Already 16K-bit EEPROMs
(2K by 8 bits) are available in
limited quantities from Intel,
National, General Instrument
(GI), and Motorola. And even
Hitachi has announced a
64K-bit (8K by 8 bit)
EEPROM. In an interesting
turn of events, Intel has gone
to court and received a
preliminary injunction
against Seeq Technology pro
hibiting sharing of EEPROM
technology with Zilog or any
other company.
EAROMs are also available
in limited quantities from GI,
National Cash Register
(NCR), Nitron, and Toshiba.

NCR even makes a 2K by
8-bit EAROM. However, ac
cess times are measured in
microseconds and dual
power sources are required.
In the meantime, 64K-bit
EPROMs are reaching full
production status, and
l 28K-bit EPROMs are being
sampled. Sixteen-bit-wide
EPROMs are expected
shortly.

AoAPSO Grant Pro
gram: The Association of
Data Processing Service
Organizations (ADAPSOJ,
Arlington, Virginia, has
established a grant and fel
lowship program for post
secondary students pursuing
careers in the computer
services industry. Awards
will be up to $1000 per re
cipient per academic year.
The dead I ine for applying is
April 20, 1982.

Unix

Look-Allkes:
Manufacturers are finally
starting to ship the 16-bit
Unix-like operating systems
they've been advertising for
the past year. Some even
claim to have Unix-like sys
tems for 8-bit computers. A
few have been shipping
these 8-bit systems for sev
er al months now. Bell
Laboratories even has a Z80
version that it is using in
house. As reported last
month, Western Electric,
bowing to the Unix-like com
petition, has substantially
lowered the price of Unix. It
will be a few more months
before we know how these
new Unix-like systems for
the 16-bit systems stack up.
Below are some initial im
pressions.
Unix was designed by Bell
Labs to run on the Digital
Equipment Corp. PDP-11
models. Although it has
been implemented on small
PDP-11 s, it runs best, with
full-feature performance, on

the larger PDP-11 machines
that have a sophisticated
memory-management hard
ware system. Therefore, to
transport Unix to a micro
computer means that it too
must have ample memory
(at least 256K bytes) and a
memory-management sys
tem, a good disk system, and
a tape backup system for
good measure.
Unix was written in C, a
high-level systems-oriented
language. Therefore, one
would think that transport
ing Unix from one hardware
system to another wou Id be
an easy job-somewhat on
the level of transporting
CP/M with its easily modi
fied assembler-language
BIOS (b;isic input/output
system) module. However,
because of Unix's orienta
tion to the PDP-11 large
system architecture, this
conversion takes a few pro
grammer-years to accom
plish . Hence the delay in
releasing these implementa
tions. In order to cope with
this problem, Microsoft,
operating under a Western
Electric Unix license, has
entered into agreements
with some other software
houses to convert Xenix, a
Unix look-alike, to systems
for which Microsoft has not
yet implemented Xenix sys
tems.
The result is that the
microcomputer Unix look
alikes are not full Unix im
plementations. Many of the
larger or less used utilities
have been omitted (or, in
some cases, they are avail
able at an extra charge). In
many cases the floating
point arithmetic or bit-fields
have been omitted or
restricted. Furthermore,
many have adopted dif
ferent conventions for fu nc
, tion and system calls, library
modules, and utilities. But
even Bel I Labs has not main
tained compatibility be
tween Unix implementations
the way Digital Research has

with CP/M.
It is still very early in the
Unix versus Unix look-alikes
competition. Some suppliers
of Unix look-alikes have
done a very good job. Others
still have a long way to go,
but there is no doubt that
they will make improve
ments.

Japan Gaining on U.S:
A recent report given by
Commerce Undersecretary
Lionel Olmer to the House
Ways and Means Trade Sub
committee reported that
Japan is moving a long in a
commitment to develop a
world-scale computer indus
try. He reported that the
Japanese government's
policies, research programs,
special tax incentives, direct
financial assistance, and
joint government-industry
efforts were all aimed at
"moving the Japanese com
puter industry to the tech
nological forefront in every
major area."
He also reported that they
are now concentrating on
improving their software
capabilities and developing
the computer of the future.
"There has been a national
consensus in Japan that their
economic future depends
upon a rapid evolution into a
knowledge-intensive and
technology-intensive
economy." He went on to
state: "I believe that the real
challenge from Japan is just
beginning."
Mr. Olmer concluded by
stating that a change in "na
tional attitudes" is required
for the U.S. to retain its posi
tion as the world's premier
industrial power. "We must
work 'smarter' and save
more. We must be willing to
take risks. Only in this way
can we restore our com
petitive edge, and 'made in
America' will again be the
unquestioned world stan
dard for quality."
April 1982 ©BITE Publications Inc
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Unwrap
the Crypta
Mystecy
fDr
Thanks to the Western
Digital CryptoPrimer"'
Development Kit,

s495 ~~~~~g~ag;:p~s

no
·
• dark secret In fact,
the kit is specially
designed for personal computer owners
and is based on the National Bureau
of Standards' data encryption algorithm.
Included in the kit are a
CryptoPrimer"' manual,
a cryptographic sys
tem built around our
WD 2001/2 data
encryption
chip, a con
venient RS
232 con
nector and
! i
a special
hardware manual. All for just $495. Best
of all, you'll end up with more than a clue
on how to implement all the benefits of
data encryption. So send your check or
money order (including $9.00 for ship
ping and 6% sales tax if you're a Califor
nia resident) to: Western Digital, 2445
McCabe Way, Irvine, CA 92714. Please
also specify your computer's make and
model number.
We think keeping cryptography a
mystery is a crime.

WESTERN DIGITAL.
CORPORA

T

/

ON

Telecommunications Division
2445 McCabe Way, Irvine, CA 92714
(714) 557-3550
.
418

April 1982 © BYTE Publications Inc

Circle 433 on inquiry card.

BYTELINES--------------------
Random News Bits:
Victor Business Products has
introduced an 8088-based
system, called Sirius I, that is
rumored to be software
compatible with the IBM
Personal Computer. The
Sirius I was designed by
Chuck Peddle, the wizard
who created the 6502 micro
processor and the PET com
puter. Reportedly, Peddle is
being sued by Commodore
for alleged breach of con
tract, and he is in the process
of countersuing.... Honey
well's Minneapolis credit
union reports that it now
issues about fifteen interest
free loans a week for the
purchase of personal com
.put er s by Honeywell
employees .... National
Semiconductor is finally
shipping samples of its new
super 16-bit 16032 micropro
cessor, with production
quantities expected by mid
year .... CBS-TV is ex
perimenting with getting au
dience feedback via The
Source (a timesharing infor
mation and telecommunica
tions utility accessed via
modem) so that viewers can
immediately let show pro
ducers know what they like
and do not like about prime
time shows.... Matsushita
Electric, Hitachi, and Maxell
have agreed to standardize
on a new 3-inch compact
floppy disk .... Atari has
reduced the suggested list
price of the Atari 800 from
$1080 to $890; however, it
has increased prices on
some software.... Sinclair
Research reports that by the
end of 1981 it had sold over
a quarter of a million ZX81
personal computers and that
U.S. mail orders alone are
4000 a week. ... Micropro
and Digital Research have
filed a joint copyright-in
fringement lawsuit against
Data Equipment Inc., Sunny
vale, California, and its
parent company, Dataforce

International Inc., for selling
"counterfeit copies" of their
software.

Super/Duper News:

1

Super/Duper Computers
Ltd., Pieinthesky, Utah, has
introduced a revolutionary
new computer, the Super/
Duper MAC-VIII. Based on a
patented exclusive pipe
dream architecture, it boasts
a speed faster than a bullet.
The computer itself is so
small that it seems lighter
than air, and a new mass pro
duction technology is ex
pected to result in a selling
price as cheap as dirt. The
MAC-V 111 cannot be over
loaded since it is made of
solid steel. The computer
will be marketed exclusively
by Brooklyn Bridge Sales
Inc.
. Happy April!

MAIL: I receive a large
number of letters each month
as a result of this column. If you
write to me and wish a
response, please include a self
addressed, stamped envelope.
Sol Llbes
POB 1192
Mountainside, NJ 07092 •

-

BYTE'1 Blt1
RCA to Service
Epson MX Printers
RCA Service Company
will provide nationwide war
ranty service for Epson
America's MX series of micro
processor-based printers.
RCA will also offer a wide
variety of maintenance ser
vice packages to MX owners
and users. Service will be per
formed by RCA technicians
based in · 180 locations
throughout the U.S.•

What's Neww1
PUBLICATIONS

Aid Manual gives detailed
instructions for dealing
with such maladies as
"CRT Eye ," "Asteroids
Wrist" and "Missile C_om
mand Thumb." It also
contains information for
dealing with other com
mon home computing
emergencies. The manual
is available for S19.95
from Medi-Comp Inc., 70
Main St., Petersborrow,
NH 03458.
Circle R202 on inquiry card.

Computer Graphics
Vendor Directory
Smart Ideas
from Digital ·
The fourth edition of
Ideas jlndex and Descrip
tion of Educational Appli
cation Software) lists
more than 300 applica
tions packages for Digital
Equipment Corporation 's
computer systems using
the VAX/VMS and RSTS/E
operating software. Soft
ware packages are alpha
betically listed by applica
tion under separate
VAX/VMS and RSTS/E sec
tions. For your free copy,
request publication num
ber EJ I 9645-87 from
Education Computer Sys
tems Group, Media Re
sponse Manager, PK3
2/M94, 129 Parker St.,
Maynard, MA 01754 .
Circle 550 on inquiry card.

Computerlst's First
Aid Manual
Perfect for those emer
gencies encountered by
computer programmers,
the Computerist's First

The 1982 Directory of
Computer Graphics Sup
pliers lists almost 300 ven
dors of hardware, soft
ware, systems, and ser
vices_ The Directory con
tains key background in
formation on each com
pany's computer graphics
products and services,
complete with address,
telephone number, and
contact person. Among
the subjects covered are
computer-aided design
and manufacturing, busi
ness graphics, animation,
and image processing_
Other features of the
Directory include a com
puter-processed index that
categorizes vendors by ap
plication and technologi
cal focus, technology
studies and market re
ports, and a guide to
computer-graphics semi
nars, conferences, and
courses. For additional in
formation, contact Stanley
Klein, Computer Graphics
Directory, Suite 27, 730
Boston Post Rd ., Sudbury,
MA 01776 .
Circle 551 on inquiry card.

Journal Probes
Computers in
Education
The Journal of Com
puters in Mathematics
and Science Teaching is a
quarterly publication of
the Association for Com
puters in Mathematics and
Science Teaching (ACMST),
a nonprofit professional
organization. The journal
explores such topics as
"Computer-Based Meth
ods in Chemistry," "A
Microcomputer-Assisted
Presentation of Atomic Or
bits." and "Planning for
Microcomputers in the
Classroom ." Other fea
tures of the journal include
book reviews, a column
on software resources,
and a new products sec
tion.
Annual ACMST mem
bership costs S7, which in
cludes a subscription to
the journal. For additional
details, contact ACMST,
POB 4455, Austin, TX
78765 , (512) 836-4378.
Circle 552 on inquiry card.

CP/M Software
Catalog
A catalog listing 50
volumes of low-cost pub
lic-domain CP/M-based
software is available from
the Special Interest Group
for
Microcomputers
(SIG/M). The complete 50
volume library, housed in
single-density 8-inch disks,
lists more · than 900 pro
grams. The catalog costs
s 1.50 in the U.S. and
Canada and 52_50 else
where . Contact SIG/M,
POB 97, lselin, NJ 08830,
or call Bill Chin, (20 I)
778-5140, or Henry Kee,
(212) 539-3202.

Software Protection
Report
The various resources
available for software pro
tection are explored in a
60-page manual from
Communication Research
Trade_ The report explains
the differences, advan
tages, and dangers of
comparable security alter
natives. Information on
trade secret protection,
trademarks, and patents is
included, and a major por
tion of the report is de
voted to copyright and in
fringement recourses. In
addition, an example pro
gram demonstrating the
proper display of a copy
right notice is provided.
The report on software
protection is available for
s 75 from Communication
Research Trade, POB
315 I, Redwood City, CA
94064.
Circle 553 on inquiry card.

Information Age
Papers
A compilation of papers
presented in April 1981 at
the "Communications in
the 2 I st Century" sym
posium has been pro
duced by John Wiley &
Sons. In Communications
in the 2 I st Century, 20
distinguished scientists,
scholars, journalists, and
business · executives ex
plore such issues as the de
velopment of a national
communications policy,
business strategies for
managing the information
explosion, and the effects
of technology on in
dividuals and institutions.
Communications in the
21st Century costs s 19.95
April 1982 © BYTE Publications lr.c
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and is available from John
Wiley & Sons Inc., One
Wiley Dr., Somerset NJ
0887 3, (201) 469-4400.
Circle 554 on inquiry card.

-Test and
Measurement
Products Catalog
A 432-page directory of
test and measurement
products is available from
Metermaster, a company
that represents nearly 40
manufacturers of test and
measurement instruments.
The catalog contains de
sign and performance
specifications for meters,
oscilloscopes. and other
test and measurement in
struments. Product and
test equipment categories
are organized alphabet
ically according to manu
facturer. A glossary is also
provided .
The I 98 I II 982 Meter
master Catalog is avail
able free of charge to
qualified engineers and
buyers at Metermaster
outlets, or you can write
to Metermaster, 5646 Jill
son St.. Los Angeles. CA
90040, (213) 685-4340.
Requests must be sub
mitted on company letter
head.
Circle 555 on inquiry card .
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10,000 Components
in Free Catalog
Mouser Electronics'
128-page catalog of elec
tronic components con
tains full product specifica
tions, illustrations, and
prices for more than
10,000 items, ranging
from clips and coils to
potentiometers and plugs.
The catalog is available
free of charge from
Mouser Electronics, 11433
Woodside Ave.. Santee,
CA 92071, (714) 449
2220.

RS-232C and a Centronics
type parallel port allow
peripherals to be attached.
Options for the kit in
clude dual Tandon disk
drives with SOOK bytes to
2 megabytes of storage,
and the CP/M operating

system. The lnterboard-3A
Kit costs 5795 and is avail
able from International
Systems Marketing, 5161
River Rd.. Building #2,
Bethesda, MD 20816,
(301) 986-077 3.
Circle 558 on inquiry card.

Circle 556 on inquiry card.

Catalog of Circuit
Board Products
A new 16-page catalog
that describes products for
circuit boards is available
free from Pace Inc. Some
of the products listed in
the catalog are rework
and repair boards, de
soldering and specialty
systems, function acces
sories, and audio-visual
training courses. Request
catalog number 781 from
Pace Inc., 9893 Brewers
Court, Laurel, MD 20707,
(301) 490-9860.
Circle 557 on inquiry card.

SYSTEMS
ADM-3 Upgrade Kit
The lnterboard-3A Kit
turns your Lear Siegler
ADM-3 or -3A terminal in
to a microcomputer. The
kit has a 4-MHz Z80 micro
processor with 64K bytes
of memory and a floppy
disk controller that fits in
side the termina I. A single

Business Computers
BMC Computer's if800
computer series is de
signed for medium-sized
businesses and as an alter
native to multiuser. multi
tasking systems where a
common database is un
necessary. The Z80-based
if800 computers are com
pletely integrated desktop
work stations with a key
board, a printer, and a
12-inch high-resolution
red/green/blue color dis
play. The if800 series fea
ture's 20 user-program
mable function keys, 1/0
slots supporting a multi
tude of interfaces, ROM
cartridge. light pen, and a
built-in printer with screenprint and list capabilities.
The CP/M operating systern and a color/graphics

enhanced BASIC are stan
dard.
Original equipment
manufacturers have . four
if800 models from which
to choose, ranging in price
from S4 170 to 56570.
Three models employ two
built-in 5 !.4-inch disk drives
for approximately SOOK
bytes of media storage; the
fourth model has a single
floppy-disk drive and a
5-megabyte Winchester
hard-disk drive. Addi
tionally, two models carry
a direct-connect modem
and a selection of supplied
software. For details, con
tact BMC Computer Corp ..
860 East Walnut St.. Car
son, CA 90746, (213)
323-2600.
Circle 559 on inquiry card.

What's Ne1M1

Single-Board
Computer
The SYM-2 single-board
microcomputer incorpor
ates most features of the
SYM-1 . plus onboard
power supply. choice of
three microprocessors
(6502. 6809. or 6802).
cassette-interface jacks.
eight toggle switches for
user input. and eight light
emitting diodes for user
output. Intended for office
and industrial applications.
the SYM-2 is software
compatible with SYM-1
programs and firmware.
The expansion and appli
cations ports are also com
patible with the SYM-1 . so
expansion devices. such
as random-access read/
write memory fRAM) or
the FDC- I floppy-disk con
troller are fully inter
changeable between the
two machines.
The SYM-2 costs 5249.
For further details. contact
Synertek Inc.. Mail Stop 6 I .
POB 552. Santa Clara. CA
95052. (408) 988-5682 .
Circle 560 on inquiry card.

Micromaster
The Micromaster com
puter is a self-contained
desktop unit from Barreto
and Associates that oper
ates under a modified
CP/M operating system.
Designed for small- and in
termediate-sized busi

nesses. the IEEE S-100
based Micromaster has
dual 8085 and 8088 pro
cessors and both a
5 V4 -inch. 5-megabyte
Winchester hard-disk drive
and 5 V4-inch. 96-track
per-inch.
SOOK-byte
floppy-disk drive (addi
tional drives can be used).
The Micromaster can oper
ate in either single-user or
multiuser environments
and its I 2-inch video dis
play has an BO-character
by 24-line format.
The Micromaster is sup
plied with 64K bytes of
rand om-access read/write
memory (RAM) that is ex
pandable to 16 mega
bytes. one parallel and
one serial port. and a high
level language (BASIC or
FORTRAN) . The Micro
master is available for
S 12.500 from Barreto and
Associates Inc.. 507 West
16. Sedalia. MO 6530 I .
Circle 561 on inquiry card.

SOFTWARE

TRS-80 Database
Manager
Adventure lnterna
tional's Maxi Manager is a
database manager for the
TRS-80 Models I and Ill. It
supports six different rela
tional search techniques
and up to 20 user-defined
fields of 40 characters
each. Records can be up
to 800 characters in
length. and Maxi Manager
has calculated equation
fields plus a report gen
erator.
Maxi Manager requires
48K bytes of RAM (ran
dom-access read/write
memory) and one disk

drive . The software is sup
plied with more than 180
pages of instructions and
examples. Maxi Manger is
available for 599.95 from
Adventure International.
POB 3435. Longwood. FL
32750. f305) 862-6917 .

or. under TRSDOS. from
Tennant
and Tennant
Computing. 353 7 Ridge
Garland.
- moor Dr ..
TX 75042. f2 I 4) 530-0575.
Circle 564 on inquiry card.

Circle 562 on inquiry card.

Keeping a Stiff
Upper LISP
A dialect of the LISP lan
guage. the Stiff Upper LISP
has more than I 20 built-in
functions packed into I 3 K
bytes. The user environ
ment includes symbolic
break. tr ace. and single
stepping packages, plus
an interaction history with
REDOing facilities. Also
provided are an extensible
editor and an extensible
online help facility, both of
which are usable from
within the LISP environ
ment. Upon initialization.
the Stiff Upper LISP reads a
file that enables the user to
customize the environ
ment to personal prefer
ences. Other features in
clude screen control, a
pro gr am
formatter.
closures that maintain
their own environments of
procedures and data. both
lexical and dynamic vari
able scoping. and tail
recursion elimination by
the interpreter where ap
propriate. which makes
recursion as efficient as
iteration.
Stiff Upper LISP is avail
able. under the CP/M op
erating system. for s 165
from Lifeboat Associates.
1651 Third Ave.. New
York, NY I 0028. f2 I 2)
860-0300.
Circle 563 on inquiry card.

68000 Multiprocessor
Operating System
MTOS-68K is a real-time.
multitasking. multiproces
sor operating system for
the Motorola MC68000
microprocessor. A mod
ular system deisgned for
high throughput. MTOS
68K produces an assem
bly-language module that
can be placed in ROM
fread-only memory). It
manages task coordina
tion. memory pools. input/
output. priority schedul
ing. interrupt processing.
and multiple processors.
The system runs on up to
16 separate processors
that share a common
memory. All processors
are equivalent: there are
no masters and no slaves.
A single copy of MTOS
68K executes on all pro
cessors. Without chang
ing application software.
system performance can
be improved by adding
processors. Application
software can be written in
assembly language or in a
high-level language such
as Pascal or C.
MTOS-68K is distributed
in assembly-language
source-code form and is
sold for a one-time license
fee that permits the
licensee to imbed the ob
ject program in his or her
own products without fur
ther charge. For complete
April 1982 © BYTE Publications Inc
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details. contact Industrial
Programming Inc.. I 00
Jericho Quadrangle.
Jericho. NY I I 753. (5 I 6)
938-6600.
Circle 565 on inquiry card.

Two Atari Games
Concom Enterprises has
two new game programs
for Atari 400/800 micro
computers. Both games
are written in BASIC and
machine language and
feature fast action. sound
effects. and high-resolu
tion color graphics . Each
requires I 6K bytes of RAM
(random-access read/write
memory). In Close En
counters. two players
compete in a space battle.
each trying to destroy the
other's flying saucer. The
game requires two JOY
sticks. The second game.
High Voltage. pits you
against two killer robots.
You are trapped in a field
that's surrounded by a
high-voltage fence and lit
tered with high-voltage
obstacles. Strategy and
speed are your keys to sur
vival. High Voltage re
quires a single joystick.
Both games are avail
able on cassette for
515.95 each. For details.
contact Concom Enter
prises. 2626 West Touhy.
Chicago. IL 60645.

CP/M-Compatible
Utility
Lifeboat Associates'
Zap80 is a menu-driven
5 !/.i- and 8-inch disk ac
cess utility for SB-80 and
other CP/M-80-compatible
422
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8080/Z80 operating sys
tems. Zap80 automatically
allows direct file viewing
and patching by actual
memory address. Zap80 is
designed for experienced
users and includes exten
sive file-utility servicing to
access and patch file sec
tors. compare files. and so
forth. For details. contact
Lifeboat Associates. I 65 I
Third Ave .. New York. NY
10028. (2 I 2) 860-0300.
Circle 566 on inquiry card.

New Hashing
Method Speeds
Database Manager
Micro Architect's IDM-X
is a general-purpose inter
active database manager
for the TRS-80 Model II.
The IDM-X features a built
in sort/merge package and
a fast key-access method
that uses a new hashing
algorithm. IDM-X supports
string. double-precision
floating decimal. and in
teger variables. Other fea
tures include formatted
numeric fields. using
BASIC formats. and an ex
tensive report writer.
The basic components
of IDM-X are a database
initialization program. a
database manipulation
program. the report writer.
and a report generator. A
dual-disk TRS-80 Model II
with 64K bytes of memory
is required. IDM-X costs
5399; the user manual is
available separately for
525. For additional infor
mation. request a product
catalog from Micro Archi
tect Inc.. 96 Dothan St..
Arlington. MA 02 I 74.
(617) 643-4713.
Circle 567 on inquiry card.

CP/M-86 for the IBM
Personal Computer

scales . The program is
available on a 5 !/.i-inch
floppy disk. For price infor
mation and a catalog of
other innovative software.
contact Abstract Mathe
matical Concepts Inc.. 70
Main St.. Putterboro. NH
03458.

Compuview's CP/M-86
(CP/M is a registered trade
mark of Digital Research)
for the IBM Personal Com
puter includes an interac
tive line editor that permits
cursor movement to the
previous line and horizon
tal scrolling to a width of
I 62 characters. and
emulation of terminals
such as Televideo. the IBM
3 I 0 I. and the Zenith Z- I 9.
Other features are an in
crease in disk capacity
from the I 60K bytes sup
ported by MS-DOS to
I 93K bytes; the ability to
read and write many soft
sectored disk formats. in
cluding the Xerox 820's
format; support for both
serial and parallel printers;
a disk formatter; a disk
copy program that makes
a fast. "image" copy; the
ability to set transmission
rates for serial ports; and
support of Tecmar's hard
disk drive and other pe
ripherals.
For further information.
contact Compuview. Suite
200. I 955 Pauline Blvd ..
Ann Arbor. Ml 48 I 03.
(3 I 3) 996- I 299.

PERIPHERALS

Keyboard Eases
Word Processing

Circle 568 on inquiry card.

Sllde Rule Slmulator
The Slide-Simulator
transforms your TRS-80
Color Computer into a
Mannehim-type slide rule.
Using high-resolution
graphics and controlled by
the game paddles. the pro
gram simulates full log-log
functions. A special ex
panded viewing option
allows easy reading of the

1

A computer designed
primarily to handle small
business applications is
now available with a key
board dedicated to word
processing. The new key
board is based on a Visual
200 computer terminal
with electronic and me
chanical adaptations for
Micropro's Wordstar
word-processing system.
The keyboard allows the
user to strike a single color
coded key for center line.
release or set margins.
clearing or setting tabs.
underscore. or any one of
24 other commonly used
word-processing com
mands and cursor move
ments.
The keyboard option is
available on new Prodigy
installations or as a field
upgrade For more details.
contact Prodigy Systems
Inc.. 497 Lincoln High
way. lselin. NJ 08830.
(20 I) 283-2000.
Circle 569 on inquiry card.

What's Neww7
purer programming to
guide an operator's re
sponse step by step. The
lnfotouch's screen displays
I 6 lines of 80 characters
and features 60 definable
touch-sense areas. The ln
fotouch can be used with
almost any desktop,
home, or large computer.
The I 780A lnfotouch
Display costs SI 995 . It's
available from the John
Fluke Manufacturing Co.
Inc., POB C9090, Everett
WA 98206, (800) 426
036 I; in Washington,
(206) 354-5400.
Circle 571 on inquiry card.

Apple Ill
Hard-Disk Storage

Versatlle Robot Arm
The
Rhino
XR- I
computer-controlled robot
arm is a versatile, low-cost
product for educational or
light_ industrial use. The
XR- I can be run from a
modem or any computer
with an RS-232C port.
Standing 32 inches high,
the XR- I contains six
motors, one for each axis
point. It can reach up to
32 inches from base to
fingertips; radial reach is
22 Y4 inches from the
center of rotation to finger
tips. Waist resolution is
0. I 37 degrees; shoulder
resolution is 0.076
degrees. The XR- I's lifting
capability and gripping
force are approximately I 6
ounces.

The Rhino XR- I com
puter-controlled robot arm
cost s s 2400. Contact
Sandhu Machine Design
Inc., 308 South State,
Champaign, IL 6 I 820,
(2 I 7) 352-8485, for further
details.
Circle 570 on inquiry card.

Man-Machine
Interface at Your
Fingertips
The I 780A lnfotouch
Display screen is a 5- by
9-inch video-display
screen with a touch-sen
sitive overlay. Messages,
numbers ,
graphics,
menus, switches, and
special characters can be
displayed through com-

Corvus Systems has un
veiled new mass-storage
units for the Apple Ill com
puter based on high-capa
city 5- to 20-megabyte
Winchester hard-disk sys
tems. The storage modules
incorporate an intelligent
controller, a proprietary
controller, software,· and
an Apple Ill interface. Firm
ware for the intelligent
controller supports fea
tures such as sector buffer
ing, automatic retries,
diagnostics, transparent
formatting with cyclic
redundancy check (CRC)
error detection, and high
speed data transfer using
direct memory access
(OMA) to random-access
read/write memory (RAM)
within the controller.
The Apple Ill Win
chester hard-disk mass
storage units range in price
from 53750 to 56450.
Contact Corvus Systems
Inc., 2029 O'Toole Ave ..

San Jose, CA 95 I 3 I, (408)
946-7700, for additional
information.
Circle 572 on inquiry card.

No More Grappllng
with Graphics
The

Grappler

is

a

Ce ntron ic s-compatible

parallel interface board for
the Apple II . It has on
board firmware to copy
the Apple's high-resolu
tion graphics screen to a
wide variety of printers,
such as Anadex, Integral
Data Systems, Centronics,
and Epson. In the Grap
pler's standard printing
mode, each white dot on
the Apple's screen is
printed as a black dot on
paper. The inverse graph
ics mode allows you to
print the reverse graphics
of white-on-black. The
double-size option doubles
the graphics screen hori
zontally and vertically .
Other features of the
Grappler include word
wrap-around, variable line
and page length, 90
degree text rotation, the
ability to skip over perfora
tion, and compatibility
with the CP/M operating
system and Apple Pascal.
The Grappler is available
at Apple dealers and com
puter stores for S175, in
cluding manual and inter
face cable. For complete
information , contact
Orange Micro Inc., Suite
April 1982 ©BITE Publications Inc
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What's Neww1
Apple-Compatlble
Drives

G, 31 50 East La Palma,
Anaheim, CA 92806,
(800) 854-8275; in Califor
nia, (714) 630-3322.
Circle 573 on inquiry card.

Apple II Button Pad
A naval-operated nu
meric keypad is available
from Hindsight Engineer
ing. Designed to plug
directly into one of the
Apple ll's slots, the keypad
leaves your hands free for
computer operation. (To
insure proper interface,
operate in a lint-free en
vironment.) The complete
package includes the key
pad, interface card, con
necting cable, complete
documentation, and in
structions on developing
naval dexterity. The pack
age lists for 599.95. Hind
sight Engineering, POB
I 07 .5, Pizzaborough, NH
03458.
Circle I 007 on inquiry card.

Hlgh-Cuallty Low-Cost Termlnal
The WY- I 00 is an in
telligent terminal offering
an array of features nor
mally found in more ex
pensive products. The
WY-JOO exhibits ergo
nomic design with a de
tached keyboard and a tilt
able/rotatable display con
sole. It offers a data-valida
tion ability that ensures ac
curate keyboard entry and
editing capabilities such as
ch a r ac ter insert and
delete. Other standard fea
tures include word wrap,

display features for forms
creation, a split screen for
viewing more than one
data group simultaneous
ly, a separate 1/0 port for
driving a printer, and an
RS-232C port for host com
puter communications.
The WY-JOO costs
5995. For complete de
tails, contact Wyse Tech
nology, 2184 Bering Or.,
San Jose, CA 95131, (408)
946-3075.

A. M. Electronics'
5114-inch add-on disk
drives are designed for
"plug-and-go" compatibil
ity with the Apple com
puter. The drives are com
pletely compatible with
Apple disk operating sys
tems and software, and
offer 40 tracks of data
storage and a 3-millisec
ond track-to-track access
time.
The add-on disk drives
for the Apple, complete
with case and cable, are
available for 5345 . Con
tact A. M. Electronics Inc.,
3366 Washtenaw Ave.,
Ann Arbor, Ml 48104,
(3 J3) 973-23 J2.
Circle 576 on Inquiry card.

Circle 574 on inquiry card.

Hard Disk
for the ZX81
Responding to an obvi
ous need of ZX8 I owners
for more data storage
space, Hindsight Engineer
ing has developed a
5-megabyte hard-disk sys
tem for the Sinclair ZX8 I .
The system is available in
either assembled or kit
form. The kit includes in
structions for building your
own clean room for kit
assembly. A DOS will
soon be available. For pric
ing information and a
catalog of other products,
write to Hindsight En
gineering, POB I 07 .5,
Peanutbutter, NH 03458.
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256K-byte Memory for IBM
Zobex's 256K-byte RAM
(random-access read/write
memory) board with pari
ty is fully compatible with
the IBM Personal Com
puter. The memory meets
or exceeds IBM memory
performance and requires
only one expansion slot
The board contains a
memory address-decoding
scheme carried out by
means of an onboard con
figuration switch that
allows each 64K-byte seg
ment on the board to be
either disabled or based at
any 64K-byte boundary

from 0 to J megabyte. This
allows the board to be
used in conjunction with
the IBM central processing
unit board-mounted 64K
byte memory or mixed
with IBM 64K-byte expan
sion boards.
The 256K-byte memory
board costs 5998; original
equipment manufacturer's
discounts are available.
Contact Zobex, 7343 J.
Ronson Rd., San Diego,
CA 92 J I I, (714) 571
697 J.
Circle 575 on inquiry card.

Hard Copy from
Video Termlnals
Axiom Corporation's
Model EX- J6 5 0 printer
can produce full-size hard
copy output directly from
almost any video com
puter or graphics terminal,
video monitor, or TV set.
Entire pages of displayed
data-even complex
graphics, alphanumerics,
foreign symbols, or hiero
glyphics-are rapidly re
produced on the printer.
Paper width is 8Y2 inches,
which allows full-sized re
productions of forms,
reports, and graphs .

What's NewwT
The EX-1650 printer
with self-adjusting print
head. does not require ex
ternal hardware or soft
ware. A single connectior
to a standard video jack i
the printer's sole require
ment. A smaller version o
the printer. the EX-850, i
available. The EX-850 ac
cepts paper 5 Y2 inche
wide. The EX- 1650 cost
S3495. Contact Axion
Corp.. 1014 Griswolc
Ave ., San Fernando, CJ
9 J340, (213) 245-9244 .
Circle 577 on inquiry card .

5 1/4-lnch Fixed Disk
Drives
The new S1 series of
5Y4-inch fixed disk drives
from Mitsubishi Electronics
feature Winchester-design
reliability. The SI series has
a high-speed seek time of
75 microseconds fµ.s)
average. 160 µ.s max
imum. which includes set
tling time. Available with
large storage capacities of
3.33, 6.66 to JO mega
bytes !unformatted), each
disk surface employs one
movable head to service
160 data tracks. Further
details and specification~
can be obtained from
Mitsubishi Electronic~
America Inc.. Computer
Peripherals Div ., 220C
West Artesia Blvd., Comp·
ton. CA 90220. (213)
979-6055 .
Circle 578 on inquiry card.

Calendar/Clock for Small Computer
The
Hayes Stack
Chronograph is an RS
232C-compatible calen
dar/clock for small com
puters. The Chronograph
reports time in hours.
minutes. and seconds in
12- or 24-hour modes. The
date is output in a
year /month/day format
with automatic adjust
ment for leap years. The
Chronograph is indepen
dently powered, and has
a battery backup to main
tain time. date. and week
day for up to one year
when the power fails or is

disconnected.
Simple ASCII (American
Standard Code for Infor
mation Interchange) char
acter strings let the user
set. read. and display
calendar/clock data, con
trol the computer alarm.
and select various options .
A complete Chrono
graph system costs S249.
Contact Hayes Microcom
puter Products Inc., 5835
Peachtree Corners E., Nor
cross. GA 30092. f404)
449-8791.

S-100 Bus
for Superbraln

wood Pl.. London NW5
JNN, England, 01-485
5574.

The SBS- JOOA Interface
t\daptor provides the nec
~ssary components for
:onverting the Superbrain
nicrocomputer to S- J00
)US operations. The unit
:an be fitted within the
>uperbrain cabinet to con
:rol a singles- J00 board or
t can be mounted exter
1ally in an S- J00 box for
:antral over a number of
;- J00 boards.
The SBS- JOOA Interface
t\daptor board costs S595.
ncluding postage but ex
:luding duty fees. For fur
:her details. contact Icarus
:omputer Systems Ltd ..
Jeane House. 27 Green

1

megabytes of data in less
than five minutes at 90
inches per second. The
Chieftain and Pathfinder
systems also incorporate
two means of backup
with the streaming-tape
drive: file-by-file or a com
plete backup with a single
command . Drive-to-tape
and tape-to-drive data
transfers are provided.
The tape streamer is
available as a standard
option to any Chieftain or
Pathfinder Winchester
disk-drive system for
S1500. Also available are
tape-streamer options for
Smoke Signal Broadcasting
models 98W 10. 98W30.
and 98W J5T20. Contact
your local Smoke Signal
dealer or Deborah Con
rad, Smoke Signal Broad
:asting. 3 1336 Via Col
inas. Westlake Village, CA
9 J362, (2 J3) 889-9340.
Circle 581 on inquiry card .

Circle 579 on inquiry card.

Circle 580 on inquiry card.

Tape Backup Flt
for a Chieftain
If you own a Chieftain
or Pathfinder system from
Smoke Signal Broadcast
ing, you can now have a
tape-streamer backup as
an option for your 5 \4- or
8-inch Winchester hard
disk system. The tape
streamer can store up to
20 megabytes on \4-inch
cartridge tape. With a tape
streamer. computer sys
tems can transfer up to 20

New Winchester
Disk Serles
The Pyxis Series of
5V4 -inch Winchester disk
drives range from 4 to 16
negabytes of unformatted
;torage capacity. The
;eries is available in four
nodels: the Model 4, a
;ingle-disk device with 4
negabytes of storage; the
\/lode! 8. a two-disk device
Nith 8 megabytes; the
\/lode! J2, a three-disk
jevice with 12 mega
Jytes; and the Model 16. a
'our-disk device with 16
negabytes of unformatted
;torage. The Pyxis series
nterface. form factor.
nounting. and power re
~uirements are all comApril 1982 © BYTI Publications Inc

425

What's Neww?
patible with 5 !/.i-inch
Winchester-technology in
dustry standards.
In original equipment
manufacturer quantities.
the Pyxis series ranges in
price from S740 (Model 4)
to S I 290 (Model I 6) . For
details. contact Ampex
Corp.. Memory Products
Division. 200 North Nash
St .. El Segundo. CA
90245. (213) 640-0150.
Circle 582 on inquiry card.

MISCELLANEOUS

D-Flux's applicator dis
penses a controlled
amount of solvent. while
the brush scrubs off flux. It
is designed for use on
board repairs. assembly
operations. and other en
vironments that require
flux removal.
Both products are avail
able directly from the man
ufacturer. Texwipe Co ..
Sales Office. POB 575, Up
per Saddle River. NJ
07458, (20 I) 327-5577.
Free samples and literature
are available upon re
quest.
Circle 583 on inquiry card.

~.,;,.

'

..

'

A

L'

•

Dynamic-Memory
Board for
S-1 00 Systems

New Products Clean
Circuit Boards
Two new products from
Texwipe can help keep
your printed-circuit boards
clean. The first. Gold
Wipes. provides a con
venient method to clean
and protect the gold
fingers and other metallic
surfaces on printed-circuit
boards. Gold-Wipes are in
dividually foil-wrapped
pads that are presaturated
with cleaning and lubricat
ing agents. Use of Gold
Wipes can cut down on
adhesion. brittle fracture.
and abrasion problems.
The second product,
D-Flux. is a cleaning sol
vent and brush for dislodg
ing stubborn fluxes from
printed-circuit boards.
426
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Systems Group's new
I 28K-byte dynamic-mem
ory board is fully compati
ble with most S- I 00-based
microcomputer systems.
including Alpha-Micro.
North Star. and Dynabyte.
The board has eight inde
pendent I 6K-byte soft
ware-selectable memory
banks. each addressable
on any I 6K-byte bound
ary. Other features include
parity for single-bit error
detection. I 0 onboard
diagnostic LEDs (light
emitting diodes). 4-MHz
ZBO operation using trans
parent refresh. and full
compliance with IEEE tim
ing specifications with
20-megabyte extended
addressing. The dynamic
memory board's power re
quirement is 8 watts max
imum. Contact Systems
Group, I 60 I Orange
wood Ave .. Orange. CA
92668, (7 I 4) 633-4460.
Circle 584 on inquiry card.

Dual RAM Board for Apple II
RAMPlus + is a new
dual I 6K-byte RAM (ran
dom-access read/write
memory) card for the
Apple II. Two banks of
I 6K-byte selectable RAM
expand the Apple II to BOK
bytes of available memory.
The second bank of RAM
is controlled by user-sup
plied software. Hardware
and software selection of
each I 6K-byte bank of
RAM is user-controlled.
The card also supplies its
own refresh circuitry.
RAMPlus + can be in
stalled in any slot on the
Apple and does not re
quire cables or the
removal of integrated cir

cuits from the Apple
motherboard. When
RAM Plus+ is in slot 0, it
emulates the Apple Lan
guage Card. Multiple
RAMPlus+ cards can be
installed into the same
Apple II.
RAMPlus + is supplied
with I 6K bytes of installed
RAM for S I 89. The addi
tional I 6K-byte plug-in
RAM costs S24.95. RAM
diagnostics on disk are in
cluded. For details, contact
Mountain Computer Inc..
300 El Pueblo Rd .. Scotts
Valley. CA 95066, (408)
438-6650.
Circle 585 on inquiry card.

Erase-Only Memory
The Stanislawski Elec
tronics 3131.3 is a 4K
byte. vigorous random
access erase-only memory
(RAEOM) Imaginary Metal
Oxide Semiconductor
(IMOS) integrated circuit
(IC). Packaged in a
nonstandard 27-pin dual
inline package (DIP), the
313 I .3 RAEOMIMOSIC
has six erasing modes for
maximum versatility and is
designed for all applica
tions requiring an erase
only memory (EOM). Pos
sible applications include
disposing of obsolete data
and programs. destroying

incriminating evidence.
and amusing computer
hobbyists .
Due to the patented
IMOS process, the 3131 .3
remains fully functional
even when power is re
moved. making it ideal for
use during power black
outs.
The 3 I 3 I .3 is priced at
S0 .59 (more or less) in
OEM (optional ephemeral
merchandise) quantities.
Contact GIGO Enterprises.
70
Main
St..
.St.
Peter'sborough.
NH
03458.

-

.

Adjustable Video
Monitor Platform
Structural Concepts'
new portable. swiveling.
tilting. sliding video
monitor platform helps
make any desk or tabletop
ergonomically safe. The
platform ti/ts 20 degrees
up or down from a hori
zontal position for glare
reduction and aper ator
comfort and can swivel a
full 360 degrees for shared
or angled usage. Addition
ally. it can slide up to 8
inches frontwards or back
wards. which can help re
duce eye strain.
The video-monitor plat
form is available in a varie
ty of sizes for most video
monitors. Mounting hard
ware is not required. Con
tact Structural Concepts
Corp ..
17237
Van
Wagoner Rd . Spring Lake.
Ml 49465. (800) 253
5 I 02; in Michigan. 16 I 6)
846-3300.
Circle 586 on inquiry card.

Memory
Management for the
TRS-80 Model Ill
The Compactors I and
IV are the first products in
a series of add-on units for
Radio Shack's TRS-80
Model Ill from Hurricane
Laboratories. The Com

What's Neww?
pactor I allows the TRS-80
to run CP/M applications
and utility pro gr ams with
out altering the TRS-80's
operating environment.
When installed in the
Model Ill. you can elect to
use CP/M version 2.2.
TRSOOS. TRS-BASIC. · or
Hurricane Laboratories'
Z80 Diagnostic Monitor.
which is a CP/M program
ming tool.
The Compactor IV gives
the TRS-80 Model Ill an
80-character by 24-line
video-display screen and
provides an RS-232C serial
interface. The Compactor
IV lets you use the Model
Ill as a stand-alone com
puter or as an intelligent
terminal to a larger host
computer system.
The Compactors I and
IV cost 5450 and 5475. re
spectively. Contact Hurri
cane Laboratories Inc..
POB 63 I. Cupertino. CA
950 I 5. (408) 446-0777 .
Circle 587 on inquiry card.

Cables Feature Both
Male and Female
Connectors
Computer System Asso
ciates' RS-232C cable sets
have both male and fe
male OB-25 connectors at
tached at each end. This
approach eliminates the
problem of having the
wrong connector for a ter
minal, video-display de
vice. or computer. Stock
ing one type of cable will
satisfy all data cable re
quirements. Prices begin at
$50. Contact Computer
System Associates. 7562
Trade St.. San Diego. CA
92121. (714) 566-391 I.
Circle 588 on inquiry card.

High-Capacity
Memory Board for
IBM Personal
Computer
Datamac Computer
Systems' new high-capaci
ty memory expansion
board fort he IBM Personal
Computer lets you easily
upgrade to 544K bytes of
memory. The expansion
board can be configured
in a variety of sizes from
64K bytes to 256K bytes
all with parity.
The 64K-byte board is
available for 5499 . For fur
ther details. contact Robert
Lindgren. Datamac Com
puter Systems. 680 Alma
nor Ave .. Sunnyvale. CA
94086 1408) 735-0323.
Circle 589 on inquiry card.

Radio Ratings
Analysis
Recall is a software
package that helps radio
stations quickly organize
and interpret data fur
nished by a major radio
station ratings service. De
signed to be used with the
Apple II microcomputer.
Recall can analyze up to
four radio stations or four
rating books simultane
ously. It displays full-color
graphics and provides ex
tensive printouts. Different
sections of Recall can pro
vide in-depth information
on radio-audience flow
dynamics. daypart recy
cling. and market position
ing.
The Recall package
costs S750. which in
cludes a I 00-page manual
and support consultation.
Contact Media Service
Concepts; I 7 I 3 N. North
Park Ave.. Chicago. II

60614. 13 I 2) 95 1-2680.
Circle 590 on inquiry card.

256K-Byte RAM
for the S-1 00
The Superam 50 RAM
(random-access read/write
memory) board provides
256K bytes of RAM and is
compatible with the
IEEE-696 S-100 bus stan
dard. The board can be
configured for either bank
select or extended address
ing . Bank-select offers
64K-byte banks for mem
ory-protect applications.
and each bank can be in
dividually set to any
64K-byte block of the
256K-byte address space.
Extended addressing
allows memory placement
at any 256K-byte boun
dary segment in a
I 6-megabyte address field.
A parity bit feature that
detects single-bit errors per
byte is included with the
Superam.
The Superam 50 is avail
able in two speeds: the
Superam 50-P with a
275-nanosecond max
imum access time and the
Superam 50-AP with a
2 2 5-na no second max
imum access time. In ori
ginal equipment manufac
turer's quantities. the
Superam 50-P costs s I 300
and the 50-AP costs
SI 400. Contact Piiceon
Inc.. 2350 Bering Or .. San
Jose. CA 95 I 3 I. (408)
946-8030.
Circle 591 on inquiry card.
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Circle 101 on Inquiry card.

What's Neww1

Jon Swanson, staff drafting editor, irons out a few problems in
lzis largest schematic.

Debugging Tool Irons Out Circuit Problems

AIM for Control
For process control or in
d us tri a I development
systems, put Rockwell's
Al M 65 to work for
you. Use off-the
shelf AIM-Mate
Series and STD
BUS expansion prod
ucts to configure the sys
tem you need.

The General Electric
Model F340 Electric Iron
serves as a handy debug
ging tool for crucial logic
circuits that must exhibit
planar topology or use
especially thin-film sub
strates. Using the latest de
ion ized-v apar-injection
technology. the Model
F340 can be used with cir
cuits arrayed on fiber sub

strates up to 0. J cm jap
proximately J /8 inch)
thick, assuming proper ad
justments for duration of
treatment.
Contact General Electric
Company, Housewares
and Audio Business Divi
sion. POB 5 J 05 Y. Hillside
Station. Bridgeport. CT
06602.•

The AIM 65 includes: typewriter, alpha
numeric LED display, and fast thermal printer.
Plug-in options include: memory (to 48K), ROM
languages, parity protection, video display, floppy
disk storage, STD BUS expansion cage, TTL and
real world interfaces, and complete system soft
ware .
Call or write for complete AIM-Mate Series infor
mation .

I

ORETHOUGHT
PRODUCTS

87070 Dukhobar Road, Eugene, Oregon 97402 (503) 485-8575
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Circle 179 on inquiry card.

Where Do New Products Items Come From?
The information printed in the new products pages of BYTE is
obtained from "new product" or "press release" copy sent by the
promoters of new products. If in our judgment the information
might be of interest to the personal computing experimenters anp
homebrewers who read BYTE, we print it in some form. We
openly solicit releases and photos from manufacturers and sup
pliers to this marketplace. The information is printed more or less
as a first-in first-out queue, subject to occasional priority modifica
tions. While we would not knowingly print untrue or inaccurate
data, or data from unreliable companies, our capacity to evaluate
the products and companies appearing in the "What's New?"
feature is necessarily limited. We therefore cannot be responsible
for product quality or company performance.

Ask BYTE
Conducted by Steve Ciarcia

VIA
Experiment Board
Dear ~teve,
I need an 1/0 (input/out
put) experiment board that I
can plug directly into an
Apple II Plus 1/0 slot. For
my purposes, the board must
use a Rockwell 6522 VIA
(versatile interface adapter).
Do you have a schematic
diagram of such a board, or
do . you know of a company
or a person that has made
one?
Everest McDade
Arden, NC

This interface has gen
erated a lot of discussion,
going back to the November

Totem Poles and TTL
Dear Steve,
I have a couple of ques
tions about TTL (transistor
transistor logic). What is the
difference between totem
pole and open-collector out
puts? And what is an expand
able gate? Many thanks!
M.A. M. Felt
Amsterdam, Netherlands

Totem-pole output on a
TTL integrated circuit con
sists of two transistors essen-

Figure 1

+SV

20, 1977, EON magazine arti
cle "EON System Design
Project. " The biggest prob
lem with the interface seems
to be the "bogus" timing of
the phase 2 signal on the
Apple II bus. By running the
· phase 0 signal through two
4050 CMOS (complementary
metal-oxide semiconductor)
gates in series, the correct
phase 0 timing can be
achieved. (You can also try
adding an 820-ohm resistor
and a 56-picof arad capacitor
because this will generate an
additional 30-nanosecond
delay, which should work as
well.) The VIA 's CS2 signal is
then connected to the l!O
select signal on the bus. This
should solve your problem.

You may also be interested in
Kenneth Ciszewski's article
"Add a Peripheral Interface
Adapter to Your Apple JI"
(January 1982 BYTE, page
324) . ... Steve

tially in series, one above the
other (see figure 1). In the
high output state, the top
transistor conducts, so the
output is greater than 2.4
volts (V) . In the low output
state, the bottom transistor
conducts, so the output is less
than 0.8 V.
During the transition be
tween states, both transistors
are conducting, and large
current spikes are induced in
the power supply. If not
properly bypassed, these
transient spikes may trigger

other circuits. If a full 5 V are
needed during the high state,
a pull-up resistor can be used
as shown in figure 2.
Open-collector output cir
cuits replace the top tran
sistor and diode of the totem
pole with an external pull-up
resistor (figure 3). These out
puts can then be tied together
as in a "wired-NOR" circuit
or where an output high volt
age greater than 5 V is
desired. However, they are
noisier and slower than
totem-pole outputs.

Figure 2

Bus Standard
Stops Here
Dear Steve,
For several months, some
manufacturers wEre claiming
that their product was "com
patible with the proposed
IEEE S-100 bus standard."
Recently I noticed that the
wording has changed to
" . . . conforms to the
IEEE-696 S-100 Standard."
From this I infer that the

+SV

"proposed standard" is now a
bona fide standard. Where
can I get a copy?
Paul Frost
Beaverton, OR

EON magazine recently
Featured an article on various
bus standards, including the
TEEE-696 S-100 bus standard.
The article, "Compare p.C
Bus Specs to Find the Bus
You Need," by Carl Warren,
(EON, June 10, 1981, page
141), contained a complete
definition of the S-100 bus.
For a copy of the standard,
contact Howard Fullmer,
Chairman IEEE-696 Commit
tee, Parasitic Engineering,
POB 6314, Albany, CA 94706,
(415) 839-2636 . . . .Steve

Tying totem-pole outputs
together usually means cata
strophic results as each tries
to pull the other high or low.
Expanders and gate ex
panders are TTL devices that
allow the expansion of some
logic functions . For example,
they would be used if a
32-input AND gate were
needed. They are not very
popular today . ... Steve

Figure 3

Vee
+SV

~

EXTERNAL
PULL-UP
RESISTOR

- - - - - - D ~usvur
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Circle 105 on inquiry card.

MAIL ORDER DISCOUNTS

tlappk!'ll
Epson

SOFTWARE & ACCESSORIES

PRINTERS

VISICALC
VISITRE NDI VlS IPLOT ..........
VI SI FILE . • • • •

EPSO N MX·70 , • , ··••••••••·••••··•• ·350
EPSON MX-80 . •
• , , ••••••••• .• . 460
EPSON MX·80FT .
. .. 560
EPSON M X·100 . • ,
,
••• , •••· • • .. 760
Q UME S PRINT 5145. .
• .••••••••. . . . 2499

DESKTOP PL AN 11

169
. . , 215
• , . 210

.• ,

. 159

BPI BUS INESS SOFTWARE
CONTINEN TA L BUS. SOF7\" 1'. AE
SUPERSCR IBE II
SUPEATEXT II ,
EASYWAITE R ,
WOROSTAR (CPIM) .
•
REAL ESTA TE AN AL YZER
TAX PREPARER • • • , • •

CREATIV E FIN ANC IN G

. 335
215
110

.
.
.
... ...
• • • • • • ••• , •

.• , • ,

, • ••

125
219
299
120
85

, 120

HAYES MI CAOM OO EM 11 •.•.••.•• •.... • 299
MICROSOFT Z-80 SOFTCAAO •• , •
299

MICROSOFT 16K RAM CARO

169

VID EX 80 COL UMN CARD • ,

269

NEC PC-8000

NEC

PC-8001A SYSTEM W/32K ..
. . . . CA LL
PC-60 12A 110 & EXPANSION SLO TS Wl32K . CALL
PC-8031A DUAL DRIVES . ,
. . CAL L
PC-8023A MA TR IX PAIN T ER

TRACTOAIFAICTION . •
JC· l 202DH HI-RES. CO LOR MON .
TH E WEDGE - DISK. AS232 &
GAME 110 Wl32K . •

. CA LL
. . . CALL
. CALL

DISKETTES
BASF 51/( ~ D I S K E TT ES (10) .
BASF 8" DISKETTES (10) •.

. 25
29

MONITORS
A M OEX L OW·AES 13" CO L OR I .
• , • , • , • . 369
A M DEX Hl ·AES 13" COLOR II
,
•
, • . 850
SAN YO 9" B&W .
. , . 185
Z ENITH 12" GR EEN
••• , •••• , •• ..... 125
NE C 12" GREE N
,
, , , • ••
•••, , , 16 9
NE C 12'' LOW·RESCO L OA . • ••••••.• ..... 365
NE C 12" H l·R ES RGB COLOR • • ..
. . 875

)I\..
ATARI"

ATARI BOO & 400

A TARl 800 (16K) , •.
• • .. 74 9
. .. 349
A TAR I 400( 16K)
.• , •
.. . 439
810 DISK DRIV E . , •..••.
16K RA M M EMORY MODU L E • ,
•. 89
. 159
850 INTERF ACE M OD UL E
830 ACOUSTIC M OD EM .
'
•
159
AT ARI WOAD PROC ESSOR .,.
• ••••• "' 125

XEROX 820 "SAM"
SYS TEM I (5V4" DR IVES) • . •• . . •.••••• . 2395
SYSTEM II (8" DR IVES) • , .. .... , •••• , •• . 3050
XEROX 630 PA INTE R . , . ••• ,
. 2325
WORD PROC ESS ING (WOAOST AA) . , , , • , . 425
CP/M OPERATING SYS TEM •.••••• . ••• . 175

TO ORDER : Please send c ashier's c heck, mone y ord er or per son al c he ck (allow 10
bu siness days to clear ). VISA a nd Ma ster Card credit card ser vice add 3 % .
Am eri ca n Expr ess c redit ca rd ser vice add 5 % . Shipping, handling a nd in s uranc e
in U.S. add 3% (minimum $5). Calif ornia resid ents add 6% sale s tax. Foreign
orders add 10% for shipping . Equip ment is subject to price change and availabilit y.
All equipment carr ies fact ory warran ty. TELE X: 697120 DA TAMAX·SDG

COMPUTER HORIZON
16766 Bernard o Center Dri ve, Suit e 11 OB, San Die go, CA 92128
(71 4) 565-7092 (800) 85 4·1941

ORV COMPUTERS LTD.

Ask BYTE - - - - - - - - - - - 
Controlllng Heat
and Surges
Dear Steve,
I have two problems that I
don't believe you have
covered. First, in the Tampa/
St. Petersburg area, which
suffers from power-line noise
due to lightning, BSR X-10
control units are often trig
gered by line surges. It is not
really a good idea to leave the
X-10 energized during an ex
tended absence. To come
home and find the TV, radio,
or lights on when they should
be off is not too good. This
problem probably has an
electronic solution.
Second, the TRS-80 Model
I is not really designed for
24-hour continuous opera
tion insofar as heat is con
cerned. To be sure, you can
take the two power supplies
out of the Expansion Inter
face, but even that is prob
ably not enough. This prob
lem requires a hardware solu
tion, which may be easy once
the necessary ventilation is
determined.
R. M. Sanford
Largo, FL

FLOPPY DISK DRIVE SYSTEMS

CANADA'S No. 1 DISK DRIVE CENTRE
APPLE & ATARI
40 and 80 Trk Drives with supporting
software
Apple Disk Drives from $550 and up

Personal Computer Users-TRSBO
MP1 Drive 51 with power supply & case
Can. $475
Percom Doubler II
Can. $250
Model 1112-Drive Internal Kit
Can. $1,550

Authorized Percom & Trak
Dealer and Service Centre
ITERS LTD.
lolUU- 40th AVE, SURREY,

B.C., CANADA V3S 4N7 (604) 576·8535
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Circle 153 on inquiry card.

According to reports, BSR
X-10 control modules have
been tripped by power-line
transients. I have not had this
problem in my area, so I'm
unable to experiment with a
fix. A metal-oxide varistor
(MOV) across each module
would help because they
would clip the voltage surge
at approximately 130 volts.
These units are made by Gen
eral Electric and are available
from major industrial parts
suppliers.
You didn't mention whether
you were having problems
with your TRS-80 because of
heat or whether it simply gets
hot. The easiest way to cure
heat problems is to use a fan
for some farced ventilation.
This also avoids having to
open the box. Placing larger
heat sinks on the power tran

sistors will draw off even
more heat, but unless the
heat can be carried away,
nothing is to be gained by'this
· approach.
Small fans are available
from many sources, including
Radio Shack. Remember to
keep the fan motor away
from any magnetic media
such as disks or tapes.
... Steve

You Get What
You Pay For
Dear Steve,
I have a Commodore
VIC-20 computer and I
would like to get more char
acters per line. If it is pos
sible, how do I go about do
ing it? Do I have to add or
replace any hardware?
Itshak Mihaeli
Brooklyn, NY

For less than $300, the
VIC-20 represents a good
value. In designing a com
puter for that price range,
however, some compromises
had to be made. One such
compromise, as you know, is
the screen-display format of
23 lines of 22 characters. The
display is memory-mapped
(i.e., a certain portion of
memory is set aside solely for
the screen), so modifying this
requires changing both the
hardware and the software.
Even the V/Cs 176 by 176
high-resolution option will
not allow any more charac
ters, although different
shapes are available under
software control.
A comparison of the
VIC-20 with four other low
cost microcomputers ap
peared in the May 1981 BYTE
(see page 46). The article,
''The Commodore VIC-20
Microcomputer, A Low
Cost , High-Performance
Consumer Computer," by
Gregg Williams, featured a
chart that showed the VIC-20
to be quite comparable to its
competition. . . . Steve

Sweet Talker
lnterface
Dear Steve,
I'm interested in interfacing
the Sweet Talker speech syn
thesizer to my Commodore
4032N computer. (See "Build
an Unlimited-Vocabulary
Speech Synthesizer," Septem
ber I9SI BYTE, page 3S.)
Commodore has made a
bunch of machines, but vir
tually all of them have the
parallel user's port, also
called the VIA (versatile
interface adapter) port. The
lower 12 pins on the edge
connector go to a MOS
Technology 6522 VIA and
consist of two grounds, eight
data lines, a CAI (an input)
handshake line, and a CB2
line (described as "a very
powerful connection that has
most of the abilities of CAI
but can also act as the input
of the VIA shift register").
I know how to program
any byte onto the data lines I
want, but Commodore is
silent about using these
"handshake" lines. Can I use
one line to sense when it's
time to deliver the next
phoneme code, and the other
to strobe the Sweet Talker
once the phoneme is present?
Since Apple Computer
already has the interface on
one model, I'm hoping that a
PET ICBM interface will be
very similar. Is a ready
made, interfaced PET ICBM
version forthcoming? If not,
I'd appreciate any help on do
ing it myself.
Larry Hatch
Menlo Park, CA

The 6522 VIA used in the
PET computer is very power
ful and versatile; however, a
great deal of explanation is
required to fully use its fea
tures. I strongly suggest that
you get a copy of the 6522
Data Sheets and a 6500 Series
Hardware Manual for a com
plete explanation as well as
some applications. Both are

available from MOS Tech
nology Inc., 950 Rittenhouse
Rd., Norristown, PA 19403,
(BOO) 345-6386; in Penn
sylvania, (215) 666-7950, ask
for marketing.
Handshaking lines CAl
and CB2 can control the
Sweet Talker, but the proper
control word must be written
into address location hexa
decimal E84C, the peripheral
control register. My "Circuit
Cellar" article described the
necessary programming for
the Sweet Talker. This
should solve your inte1face
problem . . .. Steve

Varlable Errors
Dear Steve,
I own an Apple II complete
with disk drives, Language
card, Silentype printer, Videx
SO-column video-display
card, and Microsoft Softcard
with a Z80 microprocessor.
I've tried a couple of your
machine-language programs,
and although I didn't under
stand them, they work
beautifully. I wrote this sim
ple BASIC program:
10 a= 2
20 A= 3
300=a*A
40 Print Q
but I got a syntax error in line
10. In my engineering pro
gram, I must use lowercase
variables.

The ZS-BASIC microcom
puter is an excellent choice
for strain-gage applications.
The ADCOBOB is available
from National Semiconduc
tor Corp., 2900 Semiconduc
tor Dr., Santa Clara, CA
95051, (408) 737-5000.

Strain-Gage
Data Collectlon
Dear Steve,
I recently read your BYTE
articles on the ZS-BASIC
microcomputer. (See "Build a
ZS-Based Control Computer
with BASIC Part I," July
I9SI BYTE, page 3S; "Part
2," August I9SI BYTE, page
50.) My company is in
terested in using the ZS in the
field of strain-gage data col
lection. For this application,
we would also need an AID
(analog-to-digital) converter
of the type used in your se
cond article. Where can we
obtain additional informa
tion on the ADCOSOS AID
converter shown in figure 2
(August I9SI BYTE, page
66)?

•

. Steve

In "Ask BYTE." Steve Ciar
cia answers questions on
any area of microcomput
lng. The most representative
questions received each
month will be answered
and published. Do you have
a nagging problem? Send
your inquiry to:
Ask BYTE
c/o Steve Ciarcia
POB 582
Glastonbury CT 06033
If you are a subscriber to
The Source, send your ques
tions by electronic mail or
chat with Steve (TCE3 I 7)
directly. Due to the high
volume of inquiries, per
sonal .replies cannot be
given. Be sure to include
"Ask BYTE" in the address.

G. F. Fornaro
United States Pipe
and Foundry Co.
Birmingham, AL

H. J. Baerwolf
Inglewood, CA

Applesoft BASIC does not
recognize lowercase vari
ables, which is why you got
the syntax error. The May
1980 Micro, The 650216S09
Journal has an article that
should solve your problem.
(Contact Micro Ink Inc., 34
Chelmsford Ave., POB 6502,
Chelmsford, MA 01824,
(617) 256-5515.) The program
not only handles lowercase
variables but it takes care of
punctuation, too . . .. Steve

Mini mum 24K • Slngle density • Soll sector • Single side
Converted to run under CPIM by Russ Wetmore
Adventure lnternat~o ~"~~· ; ;~~ 3~~a;s~ ~ongwood, FL 32750
TOLL·FREE ORDER NUMBER: (800) 327-7172

0

0

011

IN i= LOR IDA(JOS)882·6i\7

Circle 13 on inquiry card.
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Progra111111ing Quickies

A BASIC Program
for Home Cryptography
Ralph Roberts
POB 8549
Asheville, NC 28814

The study of codes and cryptograms has always
fascinated me, and it takes little imagination to see the
power of the personal computer applied to this field. I
used cryptographic devices during Army service in the
late sixties but now find that my Smoke Signal Chieftain
is capable of encoding and decoding at a level much
greater. than the military devices I once used. That's
"clear text" to me.

I devised the program shown in listing 1 as a first ex
periment in computerized encrypting. Much elaboration
is possible, but this program may provide a starting point
for you as well. The program is written in Computer
ware's version 6.0 BASIC but should run in most stan
dard BASICs with minimal changes. If you don't have a
disk drive, use data statements or read in the text one line
at a time .

Listing 1: An encoding and decoding program in Computerware's version 6 .0 BASIC. The POKE statement at line 10 changes the
BAS/C's delimiter character from a comma to an end-of-line character to improve handling of commas in text.

*
0001
0002
0010
0020
CJ030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
432

REM ; : . ENCODING, DECODING PROGRAM :::
REM : : : by Ralph Roberts : ; : : :: : ::: :;:
POKE( 210,13)
STRING= 124;LINE=l00:PRINT;PRINT
PRINT TAB(25),"ENCODINC PROGRAM":PlUlJT ; PRINT
INPUT "Password", P$: GOSU8 240
INPUT "Encoding or Decoding (l or 2)",I
PRINT : IF I=l INPUT" Name of file to be ENCODED" ,A$
IF I=2 INPUT" Name of File to be DECODED" ,A$
IF I=2 LET A=A*(-1)
INPUT "Name of file to receive 'doctbr.ed' output" ,C$
OPEN #l,A$:0PEN #2,C$
READ #l ,8$
IF 8$="" THEN 230
FOR X=l TO LEN(8$)
LET 8=ASC(MID$(8$,X,l))
IF I=l LET 8=8+A;IF 8>123 LET 8=(8-123)+32
IF I=2 LET 8=8+A;IF 8<32 LET 8=(8+123)-32
LET D$=D$+CHR$(8)
NEXT X:IF I=l LET A=A+l:IF A=l24 LET A=l
IF I=2 LET A=A-1: IF A=-124 LET A=-1
PRINT :PRINT 8$:PRINT D$
WRITE #2 ID$: D$="": 8$=""
Garo 110
POKE( 210,44) ;CLOSE #l:CLOSE #2:END
LET P=LEN(P$)
FOR X=l TO LEN(P$)
LET Pl=Pl+ASC(MID$(P$,X,l) ):N~XT X
LET A=INT(Pl/P) ; IF A>l23 PRINT"Sorry, PASSWORD phrase too big":RUN
RETURN
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For those of you who need a practical use for this pro
gram before reading further, I'll offer this example. If you
work with a multiuser system, say in a college or high
school, you could store your deep, dark secrets in a for
mat that no one else could decode. Those of us who don't
have deep, dark secrets encode just for the fun of it (or so
we'd like you to think).
Writing of secrets, I do have one little trick to make
this encoding program work more conveniently. In line

10 of listing 1, the POKE statement changes the delimiter
character in my BASIC from a comma to an end-of-line
(EOL) character. This allows the program to process an
entire line in a text file, including commas. If . your
manual conceals the location of the delimiter character
(as mine did), it's easy to concoct a four- or five-line
PEEK.POKE routine that will find the location for you.
Just successively change each comma in memory (decimal
44) to the EOL character (decimal 13). After each change,

Listing 2: An encoding run of the encoding-decoding program shown in listing 1.

ENC OD ING PRCXiRAM
Password ? THE RAH~ IN SPAIN FALLS MAINLY ON THE PLAIN
Encoding or Decoding (1 or 2) ? l
Name of file to be ENCODED ? SECRET.MSG
Name of file to receive 'doctored' output? SECRET.X9
TO: CIA HEADQUAHTERS -- LANGLEY, VIRGINIA
FROM; SECRE'l' AGENT X9 1/2.
<7 11 c+l)c0-),9=):<-;,cppc4)6/4-Aoc>l:/16l)ccc.:75 11 c;-+:-<c)/-6<c@!ctruq
SUBJECT; CLANDESTINE ENTRY INTO REPUBLIC OF MOLDAVIA
<> +3. '=#d' 5*7-. < =27 . d. 7 =I Bd27=8d; . 9 > +52 'dB/ d685- *? 2 *
TO OBTAIN PLANS ON SECRET 'BOOM-BOOM' MISSLE.
eeeeeeeee>Se9,>+38e:6+8=e98e=/-</>el,997r,997le73==6/s
Hi guys. Having wonderful time in Moldavia. Am sending you all
ff ff f3T fR 0 d©tf3 LaTYRfbZY OP] Q0 v7f _TXPfTY f8 zWOLaT Ltf 'x f©py arY Rf dZ 0 f LWW
this via courier bat. Hope she got through.
TU_gbUMg 0( a©UQ©gNM 0 ug4 (Q!>Qg_TQgS [ 0 g 0 T© [ aSTu

0

Went by the secret research facility on the outscirts of Moldavia City
hhhhhDR[ahOfhaURh 0 RP_nah_H 0 RN_PUhSNPVYVafh®[haURh®ba 0 PV_a 0 h®Sh:®YQNcVNh0Vaf
and had no trouble buying the blueprints for the dreaded 'boom-boom'
~RiVORi®] ib 0 ] cPZSiPcgW®UibVSiPZcS© 0 W®baiT] 0 ibVSiR 0 SOHSRipP]] [vP]] [p
missile. They had a concession stand out front selling that and other
®XbbX[TxjCWThjWPSjPjR©]RTbbX©]jbcP]Sj©dcjUa©]cjbT[ [X]VjcWPcjP]Sj©cWTa
plans. I'll bring them back in my bootheel. Need anything else? (sgnd) X9 1/2.
0
®Q©cyk9 r®Q;)kRbY©WkdXU] kRQS [ kY©k] ikR_dXUU®yk> UUT kQ© idXY .9 \v1<U(!j cU/ksc~·1~ T tkH) k! z 11 y

Listing 3: A printout of the encoded file produced by the program run shown in listing 2.

<7 11 c+l) co-) , 9=) ; <-: ; cppe4) 6/ 4-Aoc> 1: / 161) ccc.: 7 5 11 c; -+: -< c) /-6 <c@ ! ctruq

<>+3. ,=#d,5*7-.<=27 .d.7=;Bd27=8d; .9>+52,d8/d685-*?2*
~eeeeeeee>9e9,>+38e:6+8=e98e=/-</>el,997r,997le7J==6/s

ff ff f3T f F< 0 d'.D tf3 LaTY RfbZY OP] Q0 lvf _ TXPfTY f8 ZWOLa'l' Ltf, Xf©py ITTY RfdZ 0 f LWW
TU gbU~gO(a©UQ©gNM ug4(®Qg TQgS[ 0 g 0 T©(aSTu
hhhhhDR[ahOfhaUnh 0 RP Rah R0
PUhSNPVYVafh®(haURh®ba 0 PV a 0 h®Sh:®YQNcVNh0Vaf
0VRiVORi8Jib 0 JcPZSiPcgW®UibVSIPZcS©0 W®baiT] 0 ibVSiR 0 SORSRipP] l [vP]] [p
®XbbX [TxjC\'7ThjWPSjPjR©) RTbbX©] jbcP] Sj©dcjUa©] cjbT [ [X)VjcWPcjP] Sj©cWTa
t1Q©cyk9 r'!J)®kRbY 1 0 '~kdXU] k.RQ::l [ kYl0k] ikR_dXUU0yk> UUTkU© idXY©WkU®cU/kscW©TtkH) k ! z 11 y
0

0

nN

01
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Programming Q u i c k i e s - - - - - - - - - - - - - - - - - - - - - - - - 
Listing 4: A run of the encoding-decoding program, this time decoding the file shown in listing 3.

ENCODING PROGRAM
Password ? THE HAIN IN SPAitl FALLS MAINLY ON THE PLAIN
Encoding or Decoding (1 or 2) ? 2
Name of File to be DECODED ? SECRET.X9
Name of file to receive 'doctored' output? FHM.X9
<7"c+l)c0-),9=)~<-:;cppc4)6/4-Aoc>l:/16l)ccc. : 75"c;-+:-<c)/-6<c@!ctruq

TO; CIA llEADQUARTEHS -- LANGLEY, VIRGHlIA

<> +3.

r

FHOM:

SECRET AGENT X9 1/2.

=#d 1 5 *7-. <=27. d. 7= Bd27=8d; . 9>+52 1 d8/ d685-*? 2 *
CLANDESTINE ENTRY INTO REPUBLIC OF MOLDAVIA
1

~UI3JECT:

eeeeeeeee>9e9,>+38e:6+8=e98e=/-</>el,997r,997le73==6/s
TU OBTAIN PLANS ON SECRET 'BOOM-13UOM' MISSLE.
fffff3TfR 0 d©tf3LaTYnfbZYOP]U 0 Wf TXPffYf8ZWULaTLtf,Xf©pyarYRfdZ 0 f LhW
Hi guys. Having wonderful time in Moldavia. Am sending you all
0

TU gbUMgO[a©LJQ©gNM 0 ug4[®Qg TQgS[ 0 g 0 TV[aSTu
thii via courier bat. Hope ihe got through.

hhhhhDR[ahOfhaURh 0 RP Rah R0 RN PUhSNPVYVafh®(haURh®ba 0 PV a 0 h®Sh:0YQNcVNh0Vaf
0ent by the sec~et ~esea~ch facility on the outsci~ts of Moldavia City
OVRi VORi®] ib 0 ] cPZ SiPcgW®U ibVSiPZcS© 0 W®bai'f] 0 ibVSiR 0 SORSRipP] ] ( vP] ] ( p
and had no trouble buying the blueprints for the dreaded 'boom-boom'
®XbbX[TxjCWThjWPSjPjR©]RTbbX©]jbcP]Sj©dcjUa©]cjbT[ [X]VjcWPcjP]Sj©cWTa
missile. They had a concession stand out front selling that and other
0
®Q©cyk9r®®kRbY©WkdXU]kRQS[kY©k]ikR dXUU®yk>UUTkQ©idXY©WkU®cU/kscWGTtkH)k!z"y
plans. I'll bring them back in my bootheel. Need anything else? (sgnd) X9 1/2.

try to read into a string variable a DATA statement con
sisting of two words separated by a comma. When both
words and the comma read in, you've found the location.
Another approach is to use more string variables,
creating a new one each time a comma is encountered.
Three or four variables would probably suffice, but occa
sionally you'll lose a space that falls at the front of the
next string variable. It's better to find that delimiter
character.
Aside from the way it handles commas, this program is
really pretty simple-but the code it generates is not. The
encryption begins as a simple offset. The program first
reads your password (or passphrase) and sums the ASCII
values of all the letters and spaces. To obtain the offset,
the program divides the sum by the number of letters and
spaces in the password. With an offset of 63, for example,
every letter is printed 63 characters higher than it actually
is (with a wrap-around feature to maintain the desired
434
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ASCII range of 32 to 123 and an upward shift of one so
no space will be printed). In each succeeding line, the off
set is increased by one. This prevents anyone from break
ing your code by analyzing frequency of character ap
pearance. Every single letter and space is represented by a
different character in every line.
For spies, my encoding-decoding program comes in
handy almost daily. Listing 2, for example, reveals how I
ran the program to encode a message during my last CIA
mission behind the Iron Curtain. Listing 3 is the printout
of the encoded file I sent to Langley, and listing 4 shows a
program run that decoded the same file. Decoding is
merely the reverse of the encoding operation, but you
must give the password.
With this program and a portable computer like the
Osborne 1, you too can be a spy. Go forth, my fellow
agents, and have secrets from one another!•

Sofhlrare Received
Apple
Adenoids, a medical ad
venture game for the Apple
II. Floppy disk, $29.95. Lym
phatic Software, 12 Sinus
Way, Psychosomatic, NH
03458.
Amperdump, a high-res
olution graphics dump utility
program using the Epson
MX-80 or -100 printer for the
Apple II Plus. Floppy disk,
$30. Madwest Software, POB
9822, Madison, WI 53715.
Ampergraph, a graphics
utility package to generate
plots and graphs for the
Apple II. Floppy disk, $30.
Madwest Software (see ad
dress above).
Antfarm, a language sys
tem for teaching program
ming to children for the
Apple II. Floppy disk,
$49.95. WIMS Computer
Consulting, 6723 East 66th
PI., Tulsa, OK 74133.
Bug Attack, an arcade
type game for the Apple II.
Floppy disk, $29.95. Cavalier
Computer, POB 2032, Del
Mar, CA 92014.
David's Midnight Magic, a
high-resolution pinball game
for the Apple II. Floppy disk,
$34.95. Broderbund Software
Inc., 1938 Fourth St., San
Rafael, CA 94901.
Hi-Res Secrets, a graphics
development package for the
Apple II. Floppy disks, $125.
Avant-Garde Creations, POB
30160, Eugene, OR 97403.
High-Res Mastertype, a
typing instruction game for
the Apple II. Floppy disk,
$39.95. Lightning Software,
POB 11725, Palo Alto, CA
94306.
The Manipulator, a text
file utility system for the
Apple II. Floppy disk,
$34.95. Pear Software, 407
Terrace, Ashland, OR 97520.
Menu Generator, a menu
development software system
for the Apple II Plus. Floppy
disks, $39.95. Crane Soft
ware Inc., Suite 611, 16835

Algonquin, Huntington Beach,
CA 92649.
Nutrichec 2.0, a diet and
physical activity analysis
program for the Apple II
Plus. Floppy disk, $59.95.
WIMS Computer Consulting
(see address above).
Personal Tax Plan, an in
come tax planning package
for the Apple II and the
Western Digital Microengine.
Floppy disk, $130. Aardvark
Software Inc., 783 North
Water St., Milwaukee, WI
53202.
Stone of Sisyphus, an
adventure game for the
Apple II Plus. Floppy disks,
$29.95. Adventure Interna
tional, POB 3435, Long
wood, FL 32750.
Ultra Plot, a plotting utility
program to create charts and
graphs for the Apple II.
Floppy disks, $70. Avant
Garde Creations (see address
above).
Versaform, a business
forms processing package in
Pascal for the Apple II.
Floppy disk, $389. Applied
Software Technology, 15985
Greenwood Rd ., Monte
Sereno, CA 95030.

CP/M
Ddump 1.6, a sector
oriented disk dump utility
program for CP/M. 8-inch
floppy disk, $29.95. Elektro
konsult Inc., Konnerudgt. 3,
N-3000 Drammen, Norway.
Dtest 1.7, a disk- and disk
drive-testing program for
CP/M. 8-inch floppy disk,
$29.95. Elektrokonsult Inc.
(see address above) .
The Formula, a multifunc
tioned, business-oriented
data-processing system for
CP /M. 8-inch floppy disk,
$595. Dynamic Micropro
cessor Associates, 545 Fifth
Ave., New York, NY 10017.

PET
RPL Language, a compiled
language system for the
PET-2001. Cassette, $71. 91;

floppy disk $80.91. Samurai
Software, POB . 2902, Pom
pano Beach, FL 33062.
Vigil, an interactive graph
ics and game development
system for the VIC-20. Cas
sette, $35. Abacus Software,
POB 7211, Grand Rapids, MI
49510.

TRS-80
ColorFORTH, a FORTH
language system for the
TRS-80 Color Computer.
Cassette, $49.95. Armadillo
Software, POB 7661, Austin,
TX 78712.
Do-It-Yourself Adventure
Kit, an adventure game
development program for the
TRS-80 Models I and III.
Floppy disk, $29.95. Subur
ban Software Co., R.D. #1,
Box 74A, Spring Mills, PA
16875.
Hexspell 2, an extended
spelling checker for the
TRS-80 Models I and III.
Floppy disk, $99. Hexagon
Systems, POB 397, Station
A, Vancouver, British Col
umbia V6C 2N2, Canada.
Imperial Arena, a Star
Trek-type game for the
TRS-80 Model I. Cassette or
floppy disk, $15. Richard
Bissonnette, POB 476,
Amherst, MA 01004.
Linear Programming Sys
tem, a system to solve linear
programming problems for
the TRS-80 Model I. Cas
sette, $9.89. Computer
Heroes, 1961 Dunn Rd., East
Liverpool, OH 43920.

Macro-Assembler 4004, an
emulation of the 4004 micro
processor for the TRS-80
Models I. II, III, IV, etc. Hard
disk, $1.95. MacaroonSoft,
45 The Way of All Flesh,
Spittingboro, NH 03458.
Newtrieve, an indexing
and data-retrieval program
for the TRS-80 Models I and
III. Floppy disk, $49.95.
Unique Printing and Sta
tionery Co., 11 Maiden Ln.,
New York, NY 10038.
Refware Thesaurus: Builder
1.0, a specialized thesaurus
development program for the
TRS-80 Model III. Floppy
disk, $149.95. Refware, POB
451, Chappaqua, NY 10514.
Silly Syntax, a story crea
tion game for the TRS-80
Color Computer. Cassette,
$19.95. Sugar Software, 2153
Leah Ln., Reynoldsburg, OH
43068.
Stone of Sisyphus, an
adventure game for the
TRS-80 Models I and III.
Floppy disks, $29.95. Adven
ture International, POB 3435,
Longwood, FL 32750.

Other Computers
Fifth, a language system
for the Atari 400/800. 25
ozs., $7.95. fig-Fork Software
Inc., Frodo Alley, Fraternity,
NH 03458.
Match/Bowl, two arcade
type games for the Bally
Arcade. Cassette, $12.95.
Edge, 12046 Flambeau Dr.,
Palos Heights, IL 60463. •

This is a list of software packages that have been received by
BYTE Publications during the past month. The list is correct to the
best of our knowledge. but it is not meant to be a full description
of the product or the forms in which the product is available. In
particular. some packages may be sold for several machines or in
both cassette and floppy-disk format; the product listed here is
the version received by BYTE Publications.
This is an all-inclusive list that makes no comment on the quality
or usefulness ct the software listed. We regret that we cannot
review every software package we receive. Instead, this list is
meant to be a monthly acknowledgment of these packages and
the companies that sent them. All software received is considered
to be on loan to BYTE and is returned to the manufacturer after a
set period of time. Companies sending software packages should
be sure to include the list price of the packages and fwhere appro
priate) the alternate forms in which they are available.
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Circle 161 on Inquiry card.

Programming Quickies

MICROSTAT™ Release 2.0

NEW El
fLEAS · Just some of the new features of Microstat Rel. 2.0 inR
elude: new programs for moments about the mean, skewness,
kurtosis and stepwise multiple regression, longer file names, laster
sort routinP., the ability to declare each data file's numeric precision
and drive location plus an expanded user's manual with new appendi
ces for the equations and file structures used in Microstat. Also
included is a Data Management Subsystem for file maintenance (edit,
list, destroy, augment, sort, rank-order, move and merge) plus trans
formations (add, subtract, multiply, divide, reciprocal, log, natural log
and antilog, exponentiation and linear) that allow you to create new
variables from existing variables.
·
Alter file creation with DMS, programs for analysis include: Descrip
tive statistics, Hypothesis testing (mean and proportion), ANOVA
(one-way. two-way. and random blocks), Scatterplots, Frequency
distributions, Correlation analysis, Simple, Multiple and Stepwise
Multiple Regression (including files larger than available memory),
Time series. 11 Nonparametric tests, 8 Probability distributions.
Crosstabs and Chi-square, Combinations, Permutations and Factor
ials (up to one million factorial). All program output is neatly formatted
for easy use.
The price for .Microstat Rel. 2.0 is $295.00 and the user's manual is
available for $25.00 (credited towards purchase) and includes sample
printouts with file lables that reference standard statistical texts and
journals so you can compare the results from Microstat to those
produced on much larger systems. Compare Microstat to any other
package on the market and we think you'll agree that Microstat is the
best at any price.

'• l==

ECOSOFT.
INC.
P.O. BOX 68602
INDIANAPOUS. IN 46268 -0602

·

VJS4'

· ·

CP/M Compatibility
for your TRS- 80

Wollistar•

Pluggable boards & powerful operating
system (TB/OS) run this
power packed lineup of CP /M
program applications
on your

M•afc W~•d"
Ma~

Merge·

Word
Processing

M~llman ·

Mail
Management

SpeQStar'

Special
Applications

'

dBass 11 '

auic-IHasi•

Data Bas1
/Manageme

Tim Ill"

-

Cale si.r·

Financial
Modeling
Business
Applications

S~J)er

Cale"

~
The
Boos

Supersort '

The
Freedom Family
Freedom Option .. .. ... ............. .. .... ..........$275.00
CP/M Compatibility
Freedom Plus ... .. .. ....... .... ... .... .. ... ....... .. $490.00
CP/M Compatibility Plus 64K RAM
Manual Only $25.00

Freedom Technology
International, Inc.
Helping Small Computers Do Big Things
To Order call 1-800-523-4067
In Pennsylvania call 569-2381
Dealer Inquiries Invited
"CP/M is a trademark of Digital Research, Inc.
"TRS·BO is a trademark of Tandy Corp.
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Base Conversion on
the TRS-80 Pocket Computer
David M. Dolan

POB 632

South Pasadena, CA 91030

Base conversion, indispensable to the programmer, has
been a favorite subject for programs since the earliest
issues of microcomputer magazines. But because the need
for converting numbers from one base to another usually
arises while the computer is tied up developing a pro
gram, it is impractical to load and use a base-conversion
program at the same time. Until Tandy began selling its
TRS-80 Pocket Computer, the only other choice was the
Texas Instruments Programmer calculator.
Base conversion at first appeared to be a natural for the
Pocket Computer (PC). A second glance, however,
revealed some obstacles. PC BASIC lacks two functions
used extensively in previous base-conversion programs:
string-manipulation and the ASC function, which returns
the ASCII (American Standard Code for Information In
terchange) code for string argument. Could I make a
limited BASIC perform like an extended BASIC? It was a
challenge I couldn't resist.
The program that met the challenge is shown in listing
1. It will convert any binary, octal, decimal, or hexa
decimal number (up to decimal 65535) to its binary, oc
tal, decimal, or hexadecimal equivalent. This represents
an improvement over the TI Programmer calculator,
which can't handle binary numbers.
The only concession I had to make to the limitations of
PC BASIC is this: each digit of a number must be entered
separately and followed by Enter. You designate the end
of a number by entering a space (SPC), followed by
Enter. The program then asks for the base of the number
to be converted; you enter 2, 8, 10, or 16. In the same
way, the program asks the base to which the number is to
be converted. That's all there is to it.
Unfortunately, the Pocket Computer doesn't perform
conversions as fast as a larger microcomputer or the TI
Programmer. This PC BASIC program takes 15 seconds
to change decimal 255 to hexadecimal FF, and 45 seconds
to change binary 11111111 11111111 to hexadecimal
FFFF. I tried various ways to make the program run
faster. Some of them saved memory, but all ran slower.
Perhaps you can do better.
Beware of trying to translate this program into other

dialects of BASIC. The program takes advantage of some
of PC BASIC's peculiarities. Line 500, for instance,
makes use of the fact that the string A$ is the same as
A$(1), B$ is the same as A$(2), etc.
The sample run of the program is shown in listing 2 on
page 438. To produce the printout, I translated the pro
gram to run on the TRS-80 Model II. The printout is
similar to what you will find on the Pocket Computer. I
produced the program listing itself (listing 1) by copying
the debugged program by hand directly from the Pocket.

Computer to a Radio Shack Model II. Although not as
reliable as a listing from a running program, this listing
was the best one possible at the time. (Since then, Taridy
has released a printer for the Pocket Computer.)
If, like me, you're a gadgeteer as well as a computer
nut, you may have been looking for an excuse to buy one
of the new pocket computers. This base-conversion pro
gram may give you that excuse. Depending on your
needs, the base-conversion program might justify more
than half the price of the new gadget.•

Listing 1: A program for converting numbers from one base to another. Designed to run on the TRS-80 Pocket Computer, the pro
gram can convert a binary, octal, decimal, or hexadecimal number to its equivalent in the other three bases.

10
20
30
40

PP.USE" BASE COtJVERSIOt-J"
PJlllSE"Ef.ITER DIGITS SEPP.R ATELY":PAUSE"PF'ESS ENTER .il.FTER EP.CH"
CLEAR:FORU=26TC41 :INPUT"DIGIT (SPC TO EXIT):";AS(U)
IFt, $( U) =" "LETU:U-1 :GOTCJ60
:,o tlEXTU
60 INPlT"Bt.SE CF fi(2,8,10,16):";Q
70 INPUT 11 COt'lVERT TC(2,8,10,16): 11 ;R
80 V=O: \·1=0
90 FOllT=UTU26STEl'-1 :GOSUBf-1$. (T)
100 IFf..(T)>C1BEEP1:PAUSE"INVALID INPUT":GOT030
120 V:V+INT(A(T)*Q"'VJ+.5) :H:W+l
130 tlEXTT:GOT0300
140 11 0 11 :A(T):O:RETUHN
150 "1 11 :A(T):1:RETURN
160 "2":A(T)=2:RETURN
170 "3":A(T)=3:RETURN
180 "4":A(T):4:RETUHN
190 "5":A(T)=5:RETURN
200 11 6 11 :A(T):6:RETUHN
210 "7 11 :A(T)=7:RETUHN
220 1t8 11 :A(T):8:RETUHN
230 "9":A(T)=9:RETUHN
240 "A":A(T)::10:RETURN
250 11 5 11 : A( T) =11: RETURt\
260 "C":A(T)=12:RETUHN
270 11 D":A(T)=13':RETUf:N
280 11 E 11 : Ac T) = 1 4: RETU Fm
290 llf":A(T)=15:RETURN
3 0 0 A$ ( 2 6 ) = ll 0 ll : A $. ( 2 7 ) = II 1 II : P. ~: ( 2 8 ) = I! 2 II : A 2 9 ) = 1! 3 " : A~; ( 3 0 ) = II 4 II : A$ ( 3 1 ) = II 5 II
31 0 A$ ( '3 2) =II 6" : A$ ( 3 3) = "7 II : A$ ( ~ 4) =It 8 " : A ::~ ( 3 5) = "9 II : A2. ( 3 6) =fl A II
3 ~ 0 A$ ( 3 7 ) =I![:, II : A$ ( 3 8) =II c fl : A $. ( 3 <;) = "lJ II : At; ( ~ 0 ) = If Ell : A$ ( ~ 1 ) = "F If
350 IFF=16GOSUB400:S:D="HEX: ":GOSUB500:GOT030
360 IFR= 1 OGO SUE400: SS:"DEC: ": GOSUB50Li: GOT030
3 7 0 I FF:= 8 GOS UBl1 0 0 : S $ = " 0 CT AL : '' : GOS UB5 0 0 : GOT CJ 3 0
380 IFF::2GOSUB400:S$="BINARY:":GOSLJB500:GOT030
LLQ(l Y=V:H:IIJT(LOG\//LOG!l+.000001) :U=1 ·
410 FORT=\r.JTCOSTEP-1 :X:INT(R"T+.5) :Q=HiT(Y/X)
420 f1$(U)=A$(Q+26) :U:U+1 :Y=INT(Y-Q;;'X+.5)
430 NEXT1':RETUHN
5 OO p Fi I NT S $ ; " 11 ; A$ ; B $ ; C $ ; D $ ; E ~; ; F $ ; G ~) ; H ~; ; I S ; J $ ; K ~; ; L ~; ; M~ ; ; ii~; ; 0 $ ; F $ : R ET U Hl J

s(
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Listing 2: A sample run of the base-conversion program in listing 1. Note that after entering each digit of a number, the user must
press Enter. The user marks a digit as the number's last by pressing SPC (space) and then Enter.

DIGIT (SPC TO EXIT) : ? 2
DIGIT (SPC TO EXIT) : ? h
DIGIT (SPC TO EXIT) : ?
BJl.SF. OF I.' (2,8,10,16) . 1 0
conVERT T0(2,8,10,16) . 16
HEX 7FD5

Ready

>RUM
BJl.~.E

_)

CONVEHSIOtl

')

Er.:TER DIGITS SEPJl.RATELY
DIGIT (SPC TC EXIT) : ? F
DIGIT (SPC TO EXIT):? c
DIGIT (SPC TO EXIT):? 7
DIGIT (SPC TO EXIT):? E
DIGIT (SPC TO EXIT):?
BASE OF If (2,8,10,16) :? 16
COMVERT TO ( 2, 8 , 10 , 16) : ? 2
BINARY 111111000111111 0
El<TER
DIGIT
DIGIT
DIGIT

')

EIHER DIGITS SEPP.RATELY
DIGIT (SPC TO EXIT) . 3
DIGIT (SPC TC EXIT) : ? 5
DIGIT (SPC TO EXIT) . 7
DIGIT (SPC TO EXIT) .
BASE OF # (2,8,10,16) : ? 8
cmJVERT T0(2,8,10,16) :? 16
HEX EF
')

')

')

DIGITS SEPARATELY
(SPC TO EXIT) : ? 3
(SPC TO EXIT) : ? 2
(SPC TO EXIT) : ? 7

EtlTER DIGITS SEPARATELY
DIGIT (SPC TO EXIT):?

IJ~llllJlll Pl~lllll l~lllHI
Brand New, Top Quality, Exact Replacement Ribbons & Cartridges. These Ribbons Produce
Super Jet Black Impressions and Ultra Reliable Print Life. They Are Delivered to Your Door
Promptly for Much Less Than Most Retail Stores

~0FFI!

400/OM01e1

*SPECIAL! BUY 10 and GET ONE FREE!
YOUR PRINTER
ANAOEX 9000 Series

CENTRONICS 700-IU3, 737, 779
CENTRONICS I 00. I 0 I A. I 01.
I 03, 300. 301. 306. 308. 330.
358, 398, 500, 501. 503, 508,
588, 610. 810.
CENTRONICS 704- 705
DEC ''2 x 40YO.
DEC 1'2 x 60YO.
DIABLO HYTYPE 11 (M / S BLKJ HI
YIELD. FITS 70 PRINTERS•
EPSON MX70: 80
IBM ·"Sil VER DOLLAR" Sys.

PAClSIZE RET All LIST""
l! pK
1400 ea
18.95/3 pk
3/pk
J/ pk
1633/3 pk

I/pk
3/pk
3,'pk
I / pk
lopk.
5/ pk

13.95/Giant Car1

16.95 ea
17.77/3 pk
10.12/3 pk

6.87 ea

/13.95
/4.32
/4. 75
/6.87

16.00 ea
14.90/5 pk

/13. 95 ea/
12.98 ea/

111". 180 '
511 6" •
'High Yield"
500" x60'
9116" '30'

10.85/ 3 pk

/6.95 ea}

I 1" , 108'

23.Ci0/4 pk rl1 reload

1195/3 pk
14.15/ 3 pk

9.31 ea
16.00 ea

5.80 ea

SIZE
500 '
563". 45'
I" • 108 '

YOUR WHOLESALE PRICE
/14.00 ea}
14.00
11.95/ 3 pk
/3.98 ea}
17.55/3 pk
/5.85 ea}

ea}
ea}
ea}
ea}

~ · 11!1 '" .210·

1/2''

l

120'

COMMENTS
Nylon Jet tslk
Nylon Jet 81k
Nylon Je1 81k
5 mil High Speed

Giant Cart

CAT. ORDER#
C-711
C-700
C-100

300.000 plus imp .

C-7045
R-600
R-644
C-511

Nylon Jet Blk
Nylon Jet 81k

C-511
R-300

Nylon Jet 81k

C-350

Nylon/E~ lng life
Mulhslnke Film
Mvla1 Mulhsllike
Nylon lnc:I Instr
Nylon Jet 81k
Nylon Jet Blk

R-400
C-515
C-789
R-T3
C-700
R-450

Multistritte Film

C-550

Double Spools
Double Spools

34. Sys. 32 MOLA. Senes

, IMOL4974, 5156. 3187. 377U.
3171-3774. 4974, 5100. 5103.
5110. 5118. 5156, 5310MDIA
IBM • HARMONICA y, ". SERIES
I. MOO 4973/ 11. 3100, 3189.
MOO 1.
NEC SPINWRIJER
DUME (FITS 80 PRINTER MOOSJ
RADIO SHACK DAISY WHEEL 11
RADIO SHACK LPlll. lPV
RADIO SHACK LPll. lPIV
TELETYPE MOO 33, 18. 35, 37.
38, 88.
WANG M/S. 5541W. WC. 5581,
WO, 6581W. 1181W

3/ pk

9.41 ea

onei pk

13.95/c:a11

8.95/Reload 11b.' only

3/ pk
10/ pk

18.95/3 pk
2.40 ea

11.95/3 pk
1390/1 0 pk

15.90 ea/
/4 .65 ea/
/8.25 ea/
/8 .95 eat
13.98 ea}
fl.39 ea}

I/pk

6.85 ea

5.95 ea

/5.95 ea/

4/pk
3/ pk
I pk

23 .40/ 3 c:a1t

' 18.00/ 3 pk
14 95 / 3pk.

13.95/3 pk
8 .25

I '1" '51'
l 14 " x 310 '

150
.500 " • 45'
563". 45'
112"

l

36'

511 6" . 393 '

TERMS:
MINIMUM PURCHASE - $20
PAYMENT BY: C.O.D.(UPS), CHECK,
MASTER CARD, OR VISA CHARGE
CARD.
VOLUME DISCOUNTS:
20 - 50 PACKS 10%
51 - 100 PACKS 15%
*UNDER $20, ADD $5 HANDLING.
••APPROX. RETAIL. PRICE VARIES.

ANCIE LABORATORIES

5200-J Philadelphia Way 301-345-6000 (Wash . D.C. Local I
Lanham. Marvland 20706 301-792-2060 (Balla. MD LocalJ

B00-638-0987 (National)

-----------------------------------------------------------------------------------------------------------------------------··
CAT.#
AMT.
OTY

CITY_ _ _ _ _ _ _ _ _ STATE _ _ _ _ ZIP_ _ _ __

ANGIE Laboratories
5200-J Philadelphia Way ·
Lanham, Ma1yland 20706
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301 -345-6000 (Wash. D.C. Local)
301 - 792-2060 (Balla. MD LocalJ

B00-638-0987 (National)

TOTAL-- - 

D Check Enclosed
D C.O.D.
D VISA
D MASTER CHARGE
ACCT. # - -- -- - - - 
EXP. DATE
MIN. ORDER $20
PRICES SUBJECT TO CHANGE
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Career Opportunities
in Computing
Jacqueline Johnston
1808 Pomona Dr.
Las Cruces, NM 88001

Rare is the computer hobbyist who
has not considered entering the com
puter field professionally. Just enter
taining the thought, however, raises
several questions that are difficult to
answer. Is there a demand for com
puter programmers? Is hobby experi
ence of any value in landing a job?
The answer to both questions is
"yes." Hobby-level interest in com
puters can lead to a rewarding and
stimulating career as a computer pro
fessional. There is an urgent need for
qualified programmers and analysts
in all sectors of commerce and in
dustry.
Granted, there are differences be
tween home computing and the world
of business and industry, but these
differences should not deter you from
seeking a career in a field you enjoy.
In this article we will examine what
the computer programmer does in the
"real world," what the requirements
are in terms of education and experi
ence, where jobs can be found, and
what to expect for the general pay
About the Author
Jacqt1eli11e Joli11st o11, a f ormer gt1ida11ce
co t111selor. is 11ow a compt1 ter progra mm er
wi tli tl 1e Bi1si11ess Data S ystems Office. Wli ite
Sa11ds Missile Ra11ge. Tli e opi11 io11s expressed
liere are lier ow11 a11d 11 o t 11ecessarily tlwse of
tlie Wli ite Sa11ds M issile Ra 11ge or tlie U.S.
Gover111 11e11t.

scale. The emphasis will be on pro
grammers, but the information is also
applicable to related jobs.
Computer programming 1s a
dynamic career field, and a semi
annual survey of 500 companies by
Fortune magazine shows that pro
gramming is virtually recession
proof. The demand for programmers
is expected to increase more rapidly
than the average demand in other
fields, and the trend will continue
through the mid-1980s as computer
usage expands in business and re
search. Newspapers and magazines
are filled with advertisements for pro
grammers and analysts, In my job as
a guidance counselor, I receive count
less inquiries from companies search
ing for computer programmers.
Programming is an attractive field
from the standpoint of both salary
and working conditions . College
placement offices report that com
puter-oriented graduates receive
salary offers of approximately $1691
per month . In a recent poll I con
ducted of 150 companies hiring pro
grammers, the average entry-level
salary was $1665 per month . Experi
enced programmers can expect higher
salaries, ranging up to $50,000 a year.

How to Choose
Programmer-mathematician

computer scientist-engineer. They
all sound interesting, but which one is
for you? Let's take a look at the work
that each entails.
An engineer should have a
bachelor's degree (often a master's is
required) in one or more of the engi
neering fields: civil, electrical, me
chanical, etc. Engineering positions
generally involve design work-de
signing roads, machinery, buildings,
or computers. These positions require
a solid background in mathematics
and some familiarity with computers
and programming, as many solutions
to engineering problems are arrived
at through the use of preexisting or
"canned" computer programs. If you
are interested in design, an engineer
ing career might be the thing for you .
If you prefer programming and
hands-on computer work, another
field might be more to your liking.
The position of computer scientist
evolved about ten years ago, so it is
relatively new. A bachelor's degree in
computer science is needed, and some
positions require a master's degree .
The educational background is broad
in scope, and it includes the study of
mathematics, computer hardware,
computer operations, systems pro
gramming, compiler and assembler
design, and high-level languages.
Consequently, computer scientists
April 1982 © BYTE Publications Inc
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There's no business
like dough business.
e business of making money.
t's aJI very exciting.
But without the ability to lay out a large amount of cash,
you can't take advantage of the financial opportunities that
come your waY.
And venturing all your money without savings in reserve
can be dangerous. Because savings are the base of any
financial plan.
One of the surest, easiest ways to save some dough is
joining the Payroll Savings Plan and buying United States Bonds.
You'll never miss the little taken out of each paycheck.
Meanwhile, the Bonds grow up to play a
jJJI Sl'~
part in your future.
~~~..,.
Of course, with Bonds vou're
'T"'-.1- ::
~
sure of the ending. But then, there's
_"7,
::;sH
nothing wrong with a happy ending. • StOCK. ~cs~
•

I

tend to have broad responsibilities in
software design and computer-center
management.
Mathematicians should have a
minimum of a bachelor's degree in
mathematics, and usually a minor or
a second degree in physics or engi
neering. These positions involve the
development of mathematical solu
tions to complex problems and the
translation of the solutions into effi
cient computer programs. The work
provides an excellent mix of mathe
matical and programming duties.
Computer programmer positions
do not usually require a college
degree, but applicable experience is
required (and a degree in math, ac
counting, business administration,
computer science, physics, or engi
neering is a definite asset). Computer
programmers do a lot of what they
like best-write programs. This may

include systems and applications pro
grams. On projects that require
analytical solutions involving higher
mathematics or engineering prin
ciples,
an engineer or mathematician
r.wl A public service al this publicrtlion
_~_S_"""
_h•
T_____
M•ll11Di1 n____~·--------------------------1
u eo""<_
will usually perform that part of the
job and then turn the project over to
the programmer for completion.

.J..a.&t;
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POCKET COMPUTER PRIMER

by Hank Librach

Twenty-five unique programs utilize the pocket computer lo open an excit
ing and cost-effective new world of educational computing. Contents in
clude simulations and experiments in ecology, computer logic, navigation,
weather, geography, physics, math, finance, language, memory skills,
random motion, and a classroom management data base.
$9.95. shipping included

SCIENCE & ENGINEERING
SOURCEBOOK
byCasslewarl

Twenty-live professional programs for the pocket computer. Find queuing
parameters, Fourier series coefficients, bit error rate, LaGrange polyno
mials, resonant circuit values; solve reliability problems, transcendental
and differential equations; generate hypergeomelric and binomial dis
tributions, error function and its complement; and experiment with artifi
cial intelligence.
$9.95. shipping included

POCKET MAGIC
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by Bill L. Behrendt

Intriguing graphics enhance twenty-live sophisticated simulations and
games for the pocket computer. Concepts include predator ecology,
genetics, power allocation, complex trajectory, munitions, maze and cod
ing theory. There are games of fortune, of mystery, of strategy, and a new
concept in computer-moderated board games.
$8.95. shipping included

Programs support Radio Shack PC/Sharp PC-1211;
conversions for Radio Shack PC-2/Sharp PC-1500, Casio FX-702P.
PROGRAMS ON CASSETTE Each volume S8.95. shipping included
Micro Text Publications Inc., One Lincoln Plaza, Suite 27C ,Oepl. 83
New York, NY 10023, 212-877-8539 '
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Programming Jobs
Broadly speaking, programming
can be divided into two principal
areas: systems programming and ap
plications programming. Although
there is considerable crossover be
tween the two, systems programming
involves logical operations, while ap
plications programming involves
mathematical and process control
operations.
Systems programmers frequently
employ complex logical operations
and concepts to develop executive
control programs, monitors, assem
blers, compilers, device utilities, and
so forth. Most of their work is done
in assembly or machine language and
seldom requires the use of mathe
matics beyond algebra. Notable ex
ceptions are certain system-design
processes that require a knowledge of
statistics.
Applications programming is a
diverse field that can be broken into
three broad subfields: scientific, busi

ness, and process control. There are
many types of jobs within each of the
subdivisions; consequently, we will
speak only in general terms. Appli
cations programmers must have a
strong background in mathematics.
Especially important to scientific pro
grammers are algebra, trigonometry,
and calculus. The mathematics of
finance is essential to business pro
grammers.
Scientific programmers work on
problems in all sectors of science and
industry, from spaceflight planning
to computer design, and from bridge
building to chemical analysis. Most
scientific programs are written in
high-level languages, with FOR
TRAN and PL/I being the most com
mon.
Business programmers work on
financial applications, but there are
many other projects such as inven
tory control and network analysis
that fall within the business realm.
Business programs are written in
high-level languages, such as
COBOL, RPG, and FORTRAN.
Process control refers to the use of
a computer to monitor data from and
transmit commands to external
equipment in real time. Applications
programmers in this area generally
have some familiarity with the hard
ware of both the computer and the
external equipment. · Programs for
these functions are usually written in
assembly language or a high-lev~l
language such as FORTRAN, or a
combination of the two.

Geographic Distribution
Who has job openings for pro
grammers? Manufacturers, banks,
chemical companies, department
stores, research firms, fast-food
chains, petroleum companies, gov
ernment agencies, and any scientific
or commercial activity you can think
of. Where are the jobs located?
Everywhere.
Figure 1 is a computer-generated
map that shows the locations of cities
where job openings for programmers
existed during a recent one-week
survey period. (This, ·incidentally, is
just one of several uses for the micro
computer in counseling job seekers.)
A plus sign is drawn at the location of

\'\
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Figure 1: The plus signs on t'his map indicate locations of cities where programmer jobs
were advertised during a recent one-week survey period. About 210 cities, representing
more than 1100 programmer job openings, are illustrated.

every city where there were one or
more programmer jobs during the
survey period.
Since only one plus sign is drawn
for any city, regardless of the number
of jobs available, there are many
more jobs than plus signs. This par
ticular map illustrates jobs in about
210 cities; the total number of jobs
was more than 1100. The majority of
jobs are concentrated in and around
certain large population centers, as is
readily apparent on the map. Note
especially the concentration of plus
signs near San Francisco, Los
Angeles, Phoenix, Denver, Dallas,
Houston, Chicago, New York City,
Washington DC, and Miami.

Requirements
So computer programming sounds
like an attractive career field? What
are the requirements for entry? Most
companies prefer that applicants have
a bachelor's degree. Scientific and en
gineering organizations prefer degrees
in computer science, mathematics,
engineering, or the physical sciences.
Organizations with business applica
tions prefer applicants with course
work in computer science, account
ing, and business administration. Of
course, some workers with applicable
experience in programming may be

able to secure a position without a
college degree. Good verbal and
written-communications skills are
always an asset. Normally companies
prefer basic familiarity with one or
more computer languages.
To keep track of the programming
languages that are in demand, I per
form a weekly survey of the lan
guages required to qualify for jobs
advertised during each survey week.
In order to make the data available to
my clients in a meaningful form, I use
a microcomputer to generate a bar
chart of the survey results. The chart
created for a recent typical period is
illustrated in figure 2. Survey figures
are entered by means of the keyboard
of a video terminal and the chart itself
is printed on a line printer. For the
sake of simplicity, the program is
written in BASIC (see listing 1). It is
brief and straightforward. The only
change you might need to make is in
the syntax of the PRINT #2 state
ments that send output to the line
printer. (Not all versions of BASIC
use this syntax.)
Returning to the bar chart, it's
strikingly clear that during the par
ticular survey period illustrated,
knowledge of COBOL was required
for more jobs than any other lan
guage, followed by FORTRAN,
April 1982 © BYrE Publications Inc
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LANGUAGES REQUIRED FOR JOB OPENINGS
ADVERTISED DURING WEEK OF 11 MAY 81

** 1.9 Z
* .9 Z

ALGOL
APL

ALL OTHERS

**** 3.8 Z
********************************************************************
************************* 25.2 /.
******* 6,7 /.
************** 13,5 X
******************* 19,4 Z
*************** 14,5 /.

ASSEMBLERS

*************************************

BASIC
COBOL
FORTRAN
PASCAL
PL/1
RPG

36,8 Z

+-- --+--- -+- ---+---:-+----+----+--- - +----+----+-- - -+---- +-0

10

20

67.9 Z

+---+---- +----+----+---+- - --+----+--- -+

30
40
50
60
70
PERCENTAGE OF JOB OPENINGS REQUIRING EACH LANGUAGE

80

90

100

Figure 2: Bar chart showing which programming languages are required to qualify for jobs advertised. Totals exceed 100 percent
because many jobs require knowledge of more than one language.

Listing 1: BASIC listing of the bar-chart program , which is useful for anyone who
wants to keep tabs on programming-language requirements for jobs.
1000
1020
1040
1060
1080
1090
1100
1200
1300
1340
1350
1360
1400
1500
1600
1700
1800
1900
1920
1940
1950
1960
1970
2000
2100
2200
2300
2400
2500
2600
2640
2650
2660
2670
2700
2800
2900
3000
3100
3200
3400
3500
3600
3700
3800

REM
THIS PROGRAM GENERATES A BAR CHART ILLUSTRATING THE PERCENTAGE
REM
OF JOB OPENINGS REQUIRING KNOWLEDGE OF EACH OF THE VARIOUS
REM
PROGRAMMING LANGUAGES.
THE CHART IS BASED ON STATISTICAL
REM
DATA SOLICITED FROM THE USER.
REM
DIM L$(10lrN1101
DATA '
ALGOL',"
APL'r'
BASIC",'
COBOL'
PL / l"r'
DATA
FORTRAN'•"
PASCAL'•'
RPG'
DATA 'ALL OTHERS'r'ASSEMBLERS'
REM
REM
FILE t2 IS THE LINE PRINTER.
REM
OPEN 'LP:' FOR OUTPUT AS FILE t2
FOR I =l TO 10
PRINT t:.1 :
NEXT I
PRINT ' SURVEY CONDUCTED FOR WEEK BEGINNING WHEN? '
INPUT W$
REM
l~EM
FOR EACH OF THE TEN LANGUAGES , READ THE LANGUAGE NAME FROM
REM
THE DATA STATEMENTS AND REQUEST THE NUMBER OF JOBS REQUIR I NG
REM
THAT LANGUAGE,
REM
FOR I=l TO 10
READ L.$CIJ
PRINT 'NUMBER OF JOBS REQUIRING 'lL$Cill'?'
INF'LJT NC I l
NEXT I
PRINT 'TOTAL NUMBER OF JOBS SURVEYED ? '
I NF'UT T
REM
REM
THE STATEMENTS FROM HER~ THROUGH LINE 6000 PRINT OUT THE.
REM
CHART,
REM
PRINT t2:TABl45l;'LANGUAGES REQUIRED FOR JOB OPENINGS'
PRINT t2:TABl45J;'ADVERTISED DURING WEEK OF ' lW$
PRINT t-2:
F·RINT n:
1=·RINT t '' '
FOR I=l TO 10
IF I < > lO THEN 4000
PRINT t'''
PRINT t2:
PRINT t2:
PRINT •n:
Listing 1 continued on page 443
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RPG, and PL/I. Additionally, about
a third of all jobs required familiarity
with assembly language (though not
necessarily for a specific processor).
The figures vary somewhat from
week to week, but COBOL has been
in demancl by users of large com
puters for the past several years and it
will probably remain in that position
for some time. The rankings of FOR
TRAN, RPG, and PL/I as they ap
pear on this chart are also fairly
representative of their recent and pro
jected demand. Not shown, but of
special interest to many applicants, is
the fact that almost 20 percent of the
jobs surveyed during the period re
quired knowledge of database-man
agement systems. The totals exceed
100 percent because many jobs re
quire knowledge of more than one
language.

Civil Service Employment
In addition to openings in the
private sector, the federal govern
ment offers opportunities to persons
with college training or experience in
computer programming. Due to the
recent cutbacks in hiring, the outlook
is not as bright as it is in the private
sector, but good opportunities still

Listing 1 continued:
3900
3940
3950
3960
4000
4010
4020
4040
4050
4060
4100
4200
4240
4250
4260
4300
4400
44:l0
4440
4450
4460
4500
4600
4700
4740
4750
4·;'60
4800
4900
5000
5020
5040
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F'F:INT n:
REM
REM
COMF'UTE THE F'ERCENTAGE AND ROUND IT OFF TO ONE DECIMAL F'LACE,
l~EM

F'=INTllOOO*INIIl/Tll/10
IF F' <=lOO THEN 4100
P=lOO
REM
f-,EM
COMPUTE THE NUMBER OF ASTERISKS TO BE PRINTED,
REM
J = INT!Pt,51
F'fUNT 1""
REM
REM
PRINT OUT THE LANGUAGE NAME.
REM
11;
PRINT t2:LSIII;'
IF J=O THEN 4800
REM
REM
PRINT OUT A ROW OF ASTERISKS• THE NUMBER OF WHICH CORRESPONDS
REM
TO THE PERCENTAGE OF JOBS REQUIRING THE LANGUAGE,
REM
FOR K=l TO J
PRINT t2:•••;
NEXT K
REM
REM
PRINT OUT THE PERCENTAGE AT THE END OF THE LINE OF ASTERISKS.
REM
PRINT 12:Pl"Z"
NEXT I
PRINT t2:
PRINT 11'''
REM
5050 REM
THE STATEMENTS FROM HERE THROUGH LINE 5500 PRINT OUT A
5060 REM
NUMERICAL SCALE AT THE BOTTOM OF THE CHART,
5070 / ~EM
5110 PRINT 12:TABlllll"+";
5120 FOR I=l TO 20
5130 PRINT 12:•--- - +•;
!"140 NEXT I
5150 F'RINT ~2:
5300 FOR I=O TO 100 STEP 10
5400 PRINT t2:TABIIt10JIII
5500 NEXT I
5600 F'fU NT 12:
5700 PRINT 12:TABC37Ji'F'ERCENTAGE OF JOB OPENINGS REQUIRING EACH LANGUAGE'
5800 FOR I=l TO 10
5900 F'RINT t2:
6000 NEXT I
61.00 STOF'
6200 END

exist, especially in Washington DC.
Government employment is attrac
tive from several standpoints and it
offers good benefits in the areas of
leave and retirement.
Persons doing computer program
ming work are usually hired as math
ematicians, computer programmers,
or computer scientists. Entry-level
salaries for these positions range from
$12,266 to $15,193 per year.
There are also various trainee posi
tions, a number of which are filled
through PACE (Professional and Ad
ministrative Career Examination), a
written test. Veterans who served be
tween August 5, 1964, and May 7,
1975, may be eligible for a VRA
(Veterans Readjustment Appoint
ment). These positions offer training
programs, and the veteran need not
participate in regular competitive
procedures, although he or she must
meet the position's minimum require
ments.

For more information on jobs with
the federal government, contact your
local Federal Job Information Center,
or call (800) 555-1212 to request a
toll-free number.

Going to School
If yo1J are interested in attending
college to study computer program
ming, there are several publications
that will help you locate schools of
fering suitable programs. Some of the
most useful books are: Lovejoy's Col
lege Guide, Chronicle Guide to Four
Year College Majors, and The Col
lege Blue Book (four volumes). These
are available at most public libraries,
and they list colleges with programs
in computer science and mathe
matics, offer brief descriptions of the
colleges, and list tuition, admission
requirements, etc.
College credits may also be earned
through work experience and inde
pendent study. Credits for this

••ccr•
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Circle 123 on inquiry card.
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Phone ( _ _)
State
Zip

· Circle 142 on inquiry card.

knowledge can be awarded through
CLEP (College-Level Examination
Program) and the ACT (American
College Testing) Proficiency Ex
amination Program. For information
on costs and registration procedures,
write to CLEP and ACT for their
pamphlets (see the text box "Free In
formation," on page 446).
Those eligible for veterans' benefits
can receive monthly payments from
the VA (Veterans Administration)
while attending school. A full-time
student with no dependents receives
$342 per month, tax free, for forty
five months ($15,390 total). In
dividuals with dependents receive
correspondingly larger payments. A
veteran with two dependents, for ex
ample, receives a total of $20,880. For
more information on VA benefits,
contact the VA Regional Office
closest to you or the veterans' repre
sentative at the college you wish to
attend, or call (800) 555-1212 to ob
tain a toll-free number. Remember,
eligibility for veterans' benefits ter
minates ten years after separation
from the service or on December 31,
1989, whichever comes first.

Getting the Job
If you are qualified for entry into
the computer programming field,
there are several steps that must be
taken to secure a position. First, you
must prepare an effective resume .
Generally, an applicant can prepare a
resume without paying a commercial
resume writer. If you write it your
self, you will be better prepared to
discuss your qualifications during the
interview. The resume should be
short-never more than two pages,
and preferably not more than one .
Most resumes are read in ten to fif
teen seconds, so the information
should be clear and easy to read. The
purpose of the resume is to obtain an
interview for the applicant. The ap
plicant will usually have to fill out an
application form if the firm is in
terested .
When the resume is sent out, a
cover letter should accompany it. The
letter should be typed, never photo
copied or mimeographed, and per
sonalized to the firm receiving it. Ad
dresses of firms hiring computer pro

Circle 69 on inquiry card.

grammers can be obtained from The
College Placement Annual, Ad
Search (a weekly newspaper with em
ployment ads from all over the coun
try), Career Opportunity Update,
local newspapers, and industry pub
lications such as ComputerWorld,
Datamation, Electronics, and Elec
tronic News. A new publication,
Peterson's Annual Guide to Careers
and Employment for Engineers, Com
puter Scientists, and Physical Scien
tists, lists companies seeking
graduates in these fields. (It is
available for $13.25, postage paid,
from Peterson's Guides Book Order
Dept., POB 978, Edison, NJ 08817.)
Free employment counseling and
placement services are available at
state Job Service offices. There are
more than 2400 local offices of the
federal-state employment-service
system, staffed with professionals
who can help with career planning
and finding a job. The Employment
Service operates a computerized Job
Bank system in virtually every state.
These Job Banks comprise the largest,
most comprehensive and up-to-date
source of job openings in the nation.
The listings are available on micro
fiche at your local state-employment
service office.
A number of private employment
agencies specialize in finding jobs for
individuals with technical skills, and
bill the client companies, rather than
the job seeker, for their services. Al
though most of these firms are
reputable, you should be cautious
and read all the fine print before sign
ing a contract.
One of the final steps in the job
hunting process is the job interview.
There are many publications and
books that offer advice on how to
prepare for an eff fective interview.
It's important to learn as much as
possible about the company before
the interview, to make a presentable
appearance, and to speak with con
fidence and enthusiasm.
It is a fact of life that choice jobs do
not always go to the best-qualified
applicant, but to the person who has
the best job"hunting skills. The im
portance of resume preparation and
interview technique cannot be over
emphasized.
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Circle 482 on Inquiry card.

Summary
The transition from computer hob
byist to professional can be reward
ing in terms of both personal satisfac
tion and salary. The employment
outlook for computer-related jobs is
excellent. In the 1981 College Place
ment Annual more than 650 com
panies and government agencies ad
vertised for computer programmers,
and that number is expected to in
crease. A variety of corporations are
represented, from banks to large
scale manufacturing companies. Jobs
are available in most locations in the
U.S., with the greatest demand in
large metropolitan areas.
There are many jobs that involve
programming-programmer, mathe
matician, computer scientist, and en
gineer. We have looked at the job
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duties and some of the entrance re
quirements for these positions. Some
require a bachelor's degree and
knowledge of one or more program
ming languages, particularly COBOL
and FORTRAN. Those interested in
attending college to become profi
cient in programming have many op
tions to choose from, as an increasing
number of schools offer suitable pro
grams. Once you are qualified, it is
imperative that you develop your
job-hunting skills so that you can
pursue the career of your choice.•
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8. Occupations in Demand at Job Service

Offices, Spring/Summer 1979. US Depart·
ment of Labor, Employment and Training
Administration, Washington, DC, 1979.
9. Occupational Outlook Handbook. 1980-81
Edition. US Department of Labor, Wash
ington, DC, 1978.
10. Out of the Service and Looking For a Job?
Here's Help! US Department of Labor,
Employment and Training Administration,
1977.
11. The US Army Career and Educational
Guide. US Army Recruiting Command,
Fort Sheridan, IL.
12. Veterans Employment Seminar Program
Workbook, Third Edition. National Alliance
of Business, Washington, DC.
13. Washington Counseletter. Chronicle
Guidance Publication Inc., Washington
DC, March 1980.

Converting Apple DOS
and Pascal Text Files
Now you can exchange information between DOS 3.3 and Pascal
operating systems.
John B. Matthews, MD
6415 Tantamount Lane
Dayton, OH 45449

Wouldn't it be nice to use the
Pascal editor on BASIC programs?
Perhaps you would like to share
Pascal programs with members of a
user's group, but your newsletter
editor or librarian prefers the text in
DOS format. Maybe you can down
1oad FORTRAN programs via
modem from the school computer.
Unfortunately, Pascal doesn't rec
ognize your modem.
Apple's implementation of UCSD
Pascal is a real pleasure to use. At the
same time, its disk operating system
(DOS) is one of the more friendly and
its BASIC is handy, if not especially
efficient. Each system has its advan
tages and limitations and its own
complement of editors and utilities to
speed program development and text
preparation. Still, there are occasions
when you might want to move infor
mation from one environment to the
other. Retype everything? No! Let the
computer do the work.
To see how this might be ac
complished, consider the organiza
tion of data on disks in the two
systems. DOS 3.3 logically divides
the disk into 560 sectors (35 tracks
with 16 sectors each). Each sector
contains 256 bytes of data. Pascal
divides the disk into 280 blocks, each
containing 512 bytes. A single DOS
3.3 sector and half of a Pascal block

are physically (but not logically)
identical. The solution to conversion
revolves around this underlying
similarity. All that is necessary is a
map correlating DOS sector pairs and
Pascal blocks.
Listing 1 is a Pascal program called
GETDOS. It reads DOS-format text
files and writes Pascal-format files.
The array MAP contains the informa-

These methods may
also apply to other
operating systems,
such as CP/M for the
ZBO SoftCard.
tion needed to decide which half
block to · use for a given sector. The
procedure READSEC reads the in
dicated block and, based on the
MAP, decides which half to move in
to the TEXT array. The procedure
GETNAMES prompts the user for
source and destination units, as well
as a file name. If your system has
more than two disk drives, you may
want to modify the CASE statement
to recognize the extra units. Note that
output to the CONSOLE: or
PRINTER: is also supported.
Reading the source file is a matter
of searching the DOS directory for
the indicated file name, getting its

track/sector list, and reading the data
one sector at a time. Appendix C of
the DOS 3.3 manual gives details of
the directory and file organization.
Files that are not text type or are too
large to fit in the Pascal editor are re
jected with an appropriate error
message.
Since DOS stores text as negative
ASCII (i.e ., with the high-order bit in
each character set to 1) and the Pascal
editor expects to see positive ASCII
(i.e ., the high-order bit clear), the
characters must be converted. Writ
ing the destination file is handled two
ways. If data are going to a disk file,
the conversion is done once and the
function BLOCKWRITE is used to
speed up the transfer. If data are go
ing to the CONSOLE: or PRINTER :,
conversion and output proceed
simultaneously one character at a
time.
Files can be converted the other
way, too. Listing 2 is an Applesoft
BASIC program that reads Pascal
files and writes DOS 3.3 text files. It
bears the remarkably innovative title
GETP AS. This program is organized
along a line similar to its Pascal
counterpart. The principal pro
cedures are set off with REM
statements. Since BASIC has no in
trinsic procedure analogous to
Pascal's UNITREAD, it calls the 6502
T ext continued on page 457
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Listing 1: Program GETDOS is used to convert DOS 3.3 text files to Pascal format files. Reading the source file is a matter of search
ing the DOS directory for the indicated file name, getting its track/sector list, and reading the data one sector at a time. The array
MAP contains the information needed to determine which half-block to use for each sector. The CASE statement can be modified if
your system has more than two disk drives.

PRCJC.RAM CETD0;:>1

~Program

to convert DOS 3.3 text

files

to Pasoal

format

files .

CONST MAX•1843t.1

C86 bloclcs of ~12 bytes 1s maximum EDITOR oan
COOS sectors are 2~6 bytes long.)
CLEAREOLs29; CLEARSCREEN•12;

*

load.>

PAGE~256;

T'£I'E

B't'TE .. 0 ..
Ul~

l TS 1: 1

2.~5;

.12 ;

UNTYPED_FILE~FILE;

SECTORsRECORD
ELOCK:0 .. 7;
HALF: (FIR.ST,
END;

SECOND)

VAR MAP: PACKED ARRAYtO .. 15] OF SECTOR;
BUF . PACKED ARRA'H0 .. 511j OF BYTE;
TEXT: PACKED ARRAY[O .. MAXJ OF BYTE;

Learn about theZBOOO]rom
thepeople who are
pioneering theMicroworld.
Zilog's Z8000 Architecture
Course takes you into the world of
faster, smarter, smaller micro
processors without leaving your
home. Our five-part correspon
dence course covers the details of
the Z8000's 16-bit architecture,

techniques of memory management,
methods for interfacing memory
and peripherals, plus use of the
Z8000's powerful instruction set.
You study at your own pace.
Each test is individually graded and
ciitiqued, then returned to you.

This course can make you an
expert on Z8000 technology for only
$39. Enroll today by sending us
the coupon~ Allow six weeks for
delivery of your first lesson.

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

I
I
I
I
I
I
I

L
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Zilog

Training and Education, 1315 Dell Avenue, Bldg. C, Campbell, CA 95008
Enroll me today in Zilog's ZBOOO Architecture Course. D Enclosed is my check or money order (no cash or purchase orders, please l for $39.
Make check payable to Zilog, Inc.
Please charge my D MasterCard or D Visa account

I
I

I

DDDDDDDDDDDDDDDD

~~~r--_s
~n; _A_____s
DDRE_s_ _ _ _ _ _ _ _ Tille
~~\~;~~~~Zip

Arcueodc

nu mbe r

Expiration date: M o_
: _ zYel:=-1-0Signg"""

c.icn•i<>n

Pioneering
the Microwor/d.

BILLING ADDRESS (as shown on charge card)
Name
Company
_ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ __ _ __

An affiliate of E )$(0 N Corporation

Address
Ci ty/Sta te/ Zip _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Please mail my lessons to: _ _ Business Address _ _ Billing Address

*Offer expires August 27, 1982. Good only in the U.S.

-----------------------April 1982 © BYT'E Publications Inc
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Circle 445 on inquiry card.

Listing 1 continued:

SOURCEFILE, DESTFILE : STRING;
SOURCEUNIT, DESTUNIT · UNITS;
DRIVES: SET OF UNITS;
BLOCK. TRAK, SEC. BLOCKCOUNT, I : INTEGER;
PT~ :
INTEGER; CPOINTER TO TEXT ARRAY}
DONE. FOUND · BOOLEAN; CH . CHAR;
F : FILE OF CHAR; CFeir use with CONSOLE : or PRINTER : }
~ISKFILE·
UNTYPED_FILE; {For use with BLOCKWRITE}
PROCEDURE

INITIALIZE;

each of 16 sectors specify which block
given track and which half to use as the

~For

la

BEGIN
MAPCOJ . BLOCK =0,
MAP [ l J . BL 0 CK : = 7 ;
MAP[2J . BLOCK : =6 ;
MAP[3J .BLOCK:=6;
Ml\P [ IJJ . BLOCK : =5 ;
MAP[5J BLOCK =5:
MAP[6J.BLOCK =ll;
MAP[7J . BLOCK:=4:
MAPLBJ.BLOCK =3;
'MAP[9J . BLOCK.=3;
MAP[10J . BLOCK : =2;
MAP [ 1 1 J . B L 0 CK : = 2 ;
MAP[12J . BLOCK:=l;
MAP[13J .BLOCK =1 i
MAPCllJJ .BLOCK:=O;

MAP[OJ HALF : =FIRST ;
MAP[lJ.HALF · =FIRST;
MAP[2J . HALF : =SECOND;
MAP[3J . HALF : =FIRST,
MAP[IJJ HALF : =SECOND;
MAP[5J . HALF:=FIRST ;
MAP[6J HALF . =SECOND;
MAP[7J . HALF : =F l RST;
MAP[8J HALF::SECOND;
MAP[9J . HALf:;fIRST ;
MAP[lOJ . HALF =SECOND;
MAP [ 1 1 J . HALF . = F IRS T ;
MAP[12J . HALF : =SECOND;
MAP[13J HALF : =FIRST ;
MAP[14J HALF:=SECOND ;

to read from}
sector.}

Listing 1 continued on page 450

A REFURBISHED DAISY WHEEL TERMINAL
FOR PERSONAL COMPUTER USERS AND SMALL BUSINESSES.

Now you can have letter-ggality P-rinting
and professional features for just $1,495~
AJ daisy wheel printer terminals are renowned for
exceptional performance, high reliability, and applications
versatility. Now you can have all this for only $1,495''' in our
special limited offer:
• 30 cps letter-quality printing
.I
• Changeable type faces
•Full ASCII keyboard with
numeric pad
• High resolution X-Y plotting
II=
• Complete electronic forms
control
• 128-character buffer
•Asynchronous RS-232 interface
• Printwheel, ribbon cartridge,
and cable included
• 30-day parts/labor warranty
•Price excludes op tions and is subject to
change without notice. Model shown includes
certain options. Offer available only in the
contiguous U.S.

Circle 30 on inquiry card.

And you can choose from a list of options including
forms tractor; pin-feed platen, paper trays, side shelves,
extra printwheels, APL keyboard and 2K buffer:
Call your nearest AJ regional
office for details: San Jose, CA
(408) 946-2900; Rosemont, IL
(312) 671-7155; Hackensack,
NJ (201) 488-2525. Or check
the phone book for the number
of your local AJ sales/service
office.

Call Toll Free Now:
800-538-9722
In California:
(408) 946-2900

r:I ANDERSON
~JACOBSON
April 1982 © BYTE Publications Inc
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Listing 1 con tinued:

MAP[15) .BLOCK :7,
END ; { ! NIT I AL I Z E}

MAP[1Sl .HALF::SECOND;

PROCEDURE PRINTAT(Y: INTEGER. S . STRING)
BEGIN GOTOXY<O.Y>; WRITEICHRICLEAREOL),S) END;
PROCEDURE GETNAMES;
VAR OK
BOOLEAN; DEST : STRING,
BEGIN
DR IVES:= [ '1, 5);
REPEAT
WRITECCHR<CLEARSCREENl>,
PRINTATC2,'*''"'' GETDOS **"'
By John Matthews, M.D.')
PR I NT AT ( S , ' Un i t s :
Co n s o 1e :
q . D r i v e ii q ' l ;
FR I NT AT < 6 , '
S
Dr i v e
S
6
Pr in t e r ' ) ;
PRIHTATC8 , 'Source Unit ('1-5)
')
READLNCSOURCEUNITi

*

PRINTATC10.'•estination Unit <1-6l:
' ) ; READLNCDESTUNIT)
PRINTJl.T(12.'Source f i l e name
'>; READLN<SOURCEFILE>;
DESTFILE : :SOURCEFILE; STRCDESTUNIT.DESTi;
IF PCS<'
',SOURCEFILEl=O THEN DESTFILE::CONCATCSOURCEFILE

. TEXT'>

CASE
1:
2 ·
3

DESTUNIT OF
DESTF I LE : =' CONSOLE:
DESTFILE.='SYSTERM:
DESTFILE : ='NOT AVAILABLE'
q , S : DES TF I LE : =CONCA T ( ' ti ' • DEST , ' : ' , DEST F I LE )

6
DESTFILE ='PRINTER ' ;
7 8 , 9 , 10 , 11 , 12
DEST F I L E : = ' N 0 T
EhlD; {CASES of DESTUNIT}

Traelot S49.00

Tl
Tl
Tl
Tl
Tl

8 10-100................................. $12Z5
810 Pdg w/tray. ............... . . . • • . • • . .. • 1339
785 APL .. . .... ...... .... ...... ..... ... . _. 1925
783 KSR . . .. . .. . . • • . .. . .. . . . . . .. . • .. . . . 1J25
765 20K . . ........ . . , . •. . -· ..•.. , .... , . . . . 2295

TVI 950 .................................... S 8&5
TVI 920C .. . . .. . . . . . . .. . .. . . .. . .. . .. 695
TVI 912 8 .................................... 655

I MP L EM ENT ED ' ;

Execuport 3000 USED ........................ S 1095
595
Execuport 300 USED .. _. ....................
Tl 733 ASA
USED . ...
. . . • • .. .. •
695
Telet ype 43AAA USED. .......................
775
DEC LS -120 (120 CPS) USED . ..................
795
DEC LA-36 DK Re lurbished . ... .. . . . • . • • . .. . • •
595
Diablo 1641·1
USED. .
. . .. . . . • • . . .. 1450
1620·1
USED. .................... . .. 1395
1660-1
USE D. ......................
595
(Like DEC LA-120)
Computer Device s 1132 Ref urb. ...... .
750
VT -100
VT-52
LA-180
LA-180
LS-120
LA-120
LA-34DA

NEW ............ .. .. .
. ... $1495
NEW. .... . ........ . .. .
...
1295
NEW .. ... , ................ ,... .. ..
895
USED . ... , .. , .................. ,..
475
NEW .
. . .•. . . .•. . .. •.
995
2175
NEW. .............................
NEW. .
795

200
RX01K·10 Pk of Diskettes....
RLV21 -AK Disk Drive & Ctrl (10 Meg). ...
RLV11-'AK Disk Drive & Ctrl (5 Meg). ,, •• , .... ,.,.
RL02-AK Disk Drive (10 Meg) . ............ ,.....
RLOl -AK Disk Drive (5 Meg). ................ • • •
QJ62B·GZ RSX11· M Documen tation . •• ,,.,......
QJB13 -GZ F4 /RT11 Doc. Kit. . . . . . . . . . . . . . . . . . ..
QJ013·GZ RT 11 Doc. Kit.
. . . .•. . . . . . .
PBl 1K·AA.. .
. • • .. .. • • • ..
MXV11·AA Multi-Mod-BK ... ... .... . . ..........
MXV 11-A2.
. . . . . . . . . . . • . . . • . . . . . • • • .. .. •
MSV11-DD. . ... . . . . . . . . . .• . • • . •• . • • • • • • . • • . .
KWV11-A . • ,................. .
KDF11 -RG. .... . . . • . . . . . . . . • • . . . . . . . . . . . . .. .
KD11-HD . .... . ................... ...... .. . . .
KD11-GF.. ... • • . • • . .. . • • • • • • • • . .. • • • . • . • • . • .

450

April 1982 © BYTE Publications Inc

$

45
3300
2900
3000
2500
200
22
130
630
450
22
760
512
2880
995
695

MS11-MB . ..................................
MS11-LD .. ...... , ••• , ... , ••• , •• , , •• , .......
MSl 1-LB. ...................................
MK11-CF..
.. . .... , ........ ....
MK11 -BF . ...................................
MK11 -BE .. ..................................
DR11  C . • ,.,, ... . , ... ... . . .. ....... . ... , .. . .
DL11 -WA. ............ ..... . .
DH11 -AD ....... . ... . ... . . . .. ................
DD11-CK . ... _....... . .......................
BA11-KE . • ,.,., .. ,.,.. ... • . • . .... . .. . . . .. . . .
........ ........
DLV11 -F.
BCVl B-06 . . . . • • .. . . . • • • . • .. • . . . . • . • • • . .. . • .
BA11-NF . .................... ... ......... ...
BA11 - NE . ...... ,

$3990
2240
1710
19950
8160
6750
435
596
6375
299
2398
159
175
998
998

ADDS 200. .................... .
. . $ 695
ADDS 580. ........... ,.,., •••• , •• , ..... , .. ..
795
.. ..... . . . . . . ....... ...... .. .. 1395
ADDS 980.
450
ADDS 20 . ................. . . _•.• . .• . _. . . . . . .
ADDS 25 . • , ...... ,.,. ••• . .. . .• . .• ... . .. .• . ••
495
ADDS 40.. .......... . . . ...... . . . . . . • • . . . . . . • 650
ADDS 100.
. . . . .. .. .. .. .. . . . . .. .. .. . . •
650
115
OMNETEC 401C . ............................
100
OMNETEC 710..... .. .. . .. . .. ............. . ..
OMNETEC 736 . ...... , .. , .............. , .... ,
100

TERMINAL BROKERS CO.
2001 West Main St.
Suite 304, Stamford, Ct. 06902

C
203-964-9331

...

Limited Quantities

Add $15.00 per unit UPS c harge
MASS, NJ , NY. ILL, CAL, CONN, GA, OHIO Add Sales Tax.

Circle 411 on i nq ui ry card.

Listing 1 continued:

PRINTAT<lll,CONCAT('De-stination file: ',DESTFILE>l;
PR I hlT AT ( l 6 , ' < c r > a cc e p t s , < e > ex i t s , < s p > r est a r t s
READ<KEYBOARD,CHl
OK.= EOLN<KEYBOARDI ;
rF CH IN [ ' E ' , ' e ',CH R(27)J THEN EXlT(PROGRAM );
UNTi:L OK;
nm. {GETNAMES}

' ) ;

PROCEDURE READSEC,
BEGIN
ELOCK::CTRAK*S>+MAPCSECJ . BLOCK ;
UNITREAD<SOURCEUNIT,BUF.512,BLOCKl;
CASE MAPCSECJ . HALF OF
FIRST:MOVELEFT<BUF[OJ ,TEXTCPTRJ ,PAGE>
SECOND MOVELEFTCBUF[PAGEJ,TEXTCPTRJ,PAGE) ;
END; {CASES of MAP}
PTR·=FTR+PAGE ;
E :t·lD ; { R EA D .SEC }
PROCEDURE READSOURCE;
CONST BYTES_PER ENTRY=35; HEADER=ll;
{25
ELANKS= '
VAR NAME. STRINGC30J; FILETYPE: BYTE;
LIMIT, SECTORCOUNT. ENTRY : INTI:GER,
LIST: PACKED ARRAY[1 .. 80,0. 1J OF BYTE,

Blanks}

BECIN

{Read catalog from track 17; sectors
PR I NT AT ( i 8 . ' Re a d i n g c a. t a. l o g . . . ' ) ;

15-1}
Listing 1 continued on page 452

NEW* APPLE 11 PRODUCTS
* DUAL COMM PLUS TM
TWO SERIAL PORTS
. .i-c.
!

). :1
~

•,

'i
::

•

\,"

'
.. Ji----~

). ..-«~ I.:, _

!

* MEMORY PLUS TM
16K RAM EXPANSION

FULL-VIEW 80 TM
80 x24

"IJ

~·h,

: .. 1 ~ :.1 ...~-

,,:...:,. 
-

Two !ully independenl serial 1/0 por!s
• Combines !he !earures 01 the APPLE HIGH
SPEED SERIAL CARD'"' and the APPLE
COMMUNICATIONS CARD "' in one card
(with handshaking)
• Thumbwheel swilches selecl the Apple
slo! localions.Sixteen swilch seleclable
baud rares !or each porl 150 10 19200
baud)
• On-board !irmware provides exrensive
primer and U/L case lerminal/modem
support Grear with an 80 x 24 card and
a Novalion CAT or Hayes Smarlmodem
• Can be programmed !or async .. sync . or
even SOLC operalion.Suppor!s in1errup1s.
uses
s10 chip.

zao

LIST PRICE: $239.00
MANUAL ONLY: $15.00

• Add anolher 16K 10 your 48K APPLE
• Works with PASCAL. DOS. GP / M.
FORTRAN.COBOL. PILOT. Personal Soll·
ware·sVisiCalc.INTEGER and APPLESOFT
BASIC. Many other Apple sol!ware
packages bene!il !rom !he addilional
slorage provided by the MEMORY PLUS
card .
• Three LWs slmw memory selecr and
read/wrile pro1ec1 sla!Us
• Toggle swilch 10 shul the card of! or 10
selecl belween !he slandard monilor ROM
or !he on-board !irmware socket The !irm·
ware sacker can hold an allernare Apple
monilor ROM or a 2716program 1user
providedI.

LIST PRICE: $149.00
MANUAL ONLY: $15.00

All Bit 3 Apple products features:
• Easy plug-in installation· Operation with PASCAL
Z80 SOFTCARD TM, APPLE 11 and APPLE 11 PLUS
• 50/60 hz operation

VISA"

. [ffi]
I

• Permils selecrion 01 80 column or Apple
40 column/graphics on a single moni!Or
via ke)lloard or program conuol
• 8 x 10 cell size upper /lower case character
sel with lull lower case decenders
• User de!inable EROM chara cler sels via
27161127 chars) or 2732 (255 chars)
• On·boartl 2K lirmware supports HTAB,
VTAB. U/L case ke)lloartl. DATAMEDIA
CONTROL CODES. INVERSE/NORMAL
VIDEO, and a special prin!er driver
• Low power requiremenl
• Easy insrallation · jusl plug ii in!
• Compatible with many 80 column word
processors
• Compatible with the D.C. Hayes
MICROMOOEM ™

LIST PRICE: $379.00
(2716 std. char set)
MANUAL ONLY: $15 .00

BIT 3 COMPUTER CORPORATION
8120 Penn Avenue South • Suite 548
Mpls., MN 55431 • (612) 881-6955

Apple II is a regislered !rademark o! Apple Compuler. Inc.. Z·BO Sol!card is a regislered !rademark ol Microso!I Consumer Producls.
D.C. Hayes Micromodem is a 1rademark o! D.C. Hayes. Associales. Inc.: Novalion CAT is a regis!ered 1rademark o! Novalion. Inc.

Circle 55 on inquiry card.
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Listing 1 continued:

TRAK

=17;

PTR

:O;

<Start

at

beginning

FOR SEC =15 DOWNTO l DO READSEC ;
CF1nd sourceiile entry}
LlMIT :PTR-1: PTR . =HEADER; ENTRY

of

TEXT}

:O;

SOVRCEFILE : = CO NCAT!SOVRCEFILE,'
' >; <Make name
REPEJ..T
hl~.ME · :COF'Y!BLANKS. 1,LENCTHCSOVRCEFILE>);

unique}

ENTRY · c::ENTRY+ 1 i
FOR l : = 1 TO LENCTH<SOURCEFILE) DO
NAME[IJ.=CHR(TEXTCPTR+I+2l-12BI;
FOUND·= NAME:SOVRCEFILE;
IF NOT FOUND THEN {increment PTRl
BEGIN
UNTIL
IF

IF

<ENTRY

7):0 THEN PTR :PTR+HEADER;

MOD

PTR zPTR+BYTES_PER_ENTRY
FOUND OR IPTR>LIMITl;

<still}

NOT

FOUND

END;

THEN

BEGIN PRINTATC1B.'File not found .. . ' > ; EXITCREADSOURCE) END;
TRAK:=TEXT[PTRJ; SEC : =TEXTtPTR+1l; {Location of track/sector Iis;t}
FILETYPE

=TEXTtPTR+2l;

{0

if

unlocked

TEXT :

12B

if

locked

SECTORCOUNT:=TEXTCPTR+33J-1: CMinus 1 for the track/sector
IF <CFILETYPEOO> AND <FILETYPE012B)l OR CSECTORCOUNT>?Z)
BEG IN F 0 U ND . =FALSE ; P R I NT AT ( 1 B , ' No l a TEXT f i l e . . . ' i ;
EXITCREADSOURCEI END :
<Read the track /s ector l i s t }
P TR : = 0 :
FOR I =
BEGIN

RE ADS EC ; P TR : = 1 Z i
CI i s t s t a r t s a t
1 TO SECTORCOUNT DO
LIST[I,_OJ : : TEY.T[PTRJ; PTR : c::PTR+l ;

byte

list>
THEN

12}

SYSTEM TWO $3995
SYSTEM Z2H 7495

SYSTEM ONE $2999
SYSTEM 1H
5395

- - - - - -_.,,,,,,,.

I

VIDEO TERMINAL
3102
$2099

SYSTEM THREE $5999 -

IsoRoc ·I
IQ 130

~·

<&&"
---...:!1

10150

MORE SPECIALS

ATARI 800
S 699
Tl 810 Printer
1349
QANTEX Printer 1049
ADDS Viewpoint 599
ADDS Regent 25 879

s 699

1395

MAXELL DISKETTES Boxes of 10
MD 1 $39.95
FD 1 $42.95
MD2
49.95
FD 2 57.95

1---....i.._...____________..

EPSON MX80 S 499
EPSON MX80 FT 599
EPSON MX100
759
MALIBU
2599
DEC LA34
949

CALL FOR INFORMATION ON
NORTHSTAR, HAZELTINE,
LEAR-SIEGLER, QUME, INTEGRAL DATA
SYSTEMS, OKI DATA, TELEVIDEO,
DIGITAL MICRO SYSTEMS

All prices are CASH. American Express, Visa, Master Card, add 5%
Prices subject to chanQe without notice

DATA DISCOUNT CENTER
P.O. BOX 233, Greenvale, New York 11548

452
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51PH60N8EORDERS CALL

- 69-8537

Listing 1 continued:

LIST[I,ll::TEXTEPTRJ; PTR : :PTR+1 END;
{finally, null the TEXT buffer and read the data}
IF ODDCSECTORCOUNTl THEN BLOCKCOUNT::CSECTORCOUNT+1l
ELSE BLOCKCOUNT : =SECTORCOUNT DIV .., .'
FILLCHAR<TEXTEOJ,BLOCKCOUNT*512 , CHR(Q) )

DIV

..

PR! NTAT ( 1 8 .

1

Re ad in g

f i 1e

' )

~

P TR :

=O ;

FOR I:= 1 TO SECTORCOUNT DO
B E G I N TR AK : = L I s T [ I 0 ]
s Ec : = L I sT [ I
l R EADSOURC E}
END
I

I

1]

READSEC

END;

PROCEDURE \JRITEDEST ~
VAR NEXTBY7E : BYT~;
BEGIN
PTR =0,
press <er> '))
PRIHTAT(18 , CONCAT\'Put ' , DESTFILE,' on line
READCKEYBOARD,CH>;
IF DESTUNIT IN DRiVES THEN
BEGIN
PRINTAT< 18, 'One moment please . . ') ;
FILLCHAR(BUFEOJ,512,CHR(Q))
FOR I . . o TO BLOCKCOUNT*512 DO {convert to positive ASCII}
IF TEXTEIJ>127 THEN TEXTEIJ : =TEXT[IJ-128
PRINTATC1B,CONCATC'\Jriting to '.DESTFILE,' .. ' l l
REWRITE<DISKFILE.DESTFILE)
= B L 0 C K\./R I TE ( D l SK F l L E , B U F 1 , 0 l , ( T e 11 t
le header}
=BLOCK\JRITE(DlSKFILE,BVF,1 , 1 l; {Te}:t
le header}
= B LOCKWR I TE (DI SKF ILE, TEXT [ 0 J , B LOCKCOUNT, 2 l ;
Listing 1 cont inued on page 454
I

Al'l'LE HARDWARt
11\1

OREGON CALL

SERVICE: 503-4 79-4150

ATARr")I\.
EPSON
$369
$459
$559
$739
MX-100
OEM-MX-80FT $525
$425
OEM-MX-80
OEM-MX-100 $709

400 (16K)
800 (16K)

$325
$675

l.D.S.

OKI DATA

$389
80
82A $539
83A $829
84 $1229
WORD PROCESSOR PACKAGE
WORD ST AR, 80 Column,
w /enhanced character set,
Z-80 & 16K Card by ALS $1049
445G Printer $689
460G Printer $799
560G Printer $999

OLIVETTI 121- PRINTER/TYPEWRITER
$1495
w/Magnum RS 232 or Parallel

~~,~~~l\~~N1~~,,tn~:f~,

~ ~ ~:~:~,~~~~(}~ ~ih~l\~~)TOK
/1~~~l~l~\~(:~·1Y.i~R (SANYOl

11 " B&W MONITOR (SANYO)
11" c;KHN MONITOR lSANYOJ
12"GREEN MONI T OI{ Z ENITI I
13 " COLOI{ MONITOI{ SANYO)
EPSON CAULE & INTERFACE
EPSON GRA FTK AX
l'OWEKLINE PROTECTOR

Add 3% of tot.il 1ransdCtion for UPS brown (ground) or 5% for UPS blue (air). Par cel Post,
or any specia l arrangements.
PAYM ENT : Ca sllier 's checks . certified checks, money orders, and bank w ir es honored immedia t e ly,
Wire transfer funds to U.S. National Bank of Orego n, South Gr<1111s Pass Branch. Credit RCE, account
number 501·98 1, Add 3% for Visa and Master C lla r~e . A llo w 20 days for personal cllecks tu clear .
REFUNDS: 10% res locking charge on all returns or excllanges. No refunds on opened software. Call first.
G UARA NT E E: All products with fu ll manufactur'er 's warranty. Sanyo and Apple war ran ty avai lab le .
We ha ve f ull repa ir and service faci li1ies for a ll e lectronic re pa irs w ith HP, D ynasc .rn, Pioneer, Sa n yo and
Apple trained and certified teclmicians. For any teclmical service call them for inst.l n t advice or questions
r ig ht on the ir benches at {503) 479-4 150.
REPAIRS: Out of warra nty gu ara ntee: Labor 30 days from date of yo ur re c eipt, 90 da ys on parts. Call
for details on 411u a1ity guaranteed discount repa ir and reconditioning service.
We h ave been repairing eleclronic equipment for 12 years and love i t!
MINIMUM ORDER - 1100.00
MINIMUM SHIPP ING CHARG ES -14.00

"A Unique combination or
Quamu Products. comoetltlue Prices. and seruice"

Circle 354 on inquiry card.

AIAKI MAKUWAKI:

MICRO SCI DISK DRIVES
(DIRECT APP L E REPLACEMENT)
A·2 DISK DRIVE
S429
$489
A·7tl
$369
A·-11
CONTROLLER - 3.3 & 3 .2
'79
CCS7710A SEKIAL INT
s 139
$ 139
CCS 7710[) SE KIAL IN T
VIDEX SO COLUMN
S2 69
s 139
VIOEX ENHANCER 11
LOWEK CASE AIJAP TOI{
$39
16K KAM CARD
MlCKOSOFT OR Ml'C
s 149
Sl3'J
ALS
S199
L-80 CAKD (MI CKOS OFT}
S289
S229
NOVATION MODE l\-1S
S.l O'J
A l' PLE CA I
AU TO CAT
S!O'J
s 139
CAT
0 CAT
S149
s 139
IJl/CO \W l\WOEM
MOUNTAIN CLOCK
S239
5369
MOUNTAIN MUSIC S\'STEM
S2'J9
MOUNTA IN A/ D CONVERTEK
MOUNTAIN INTKOL /X- 10 CAR i l S169
s 199
MOUNTAIN C.P.S.
KBD 23 KEYPAD
s 139
S299

SN

'"

Sl45
SI 89
S229
SJ 19
$385
S7'J
S70

'39

cx . !600 VIDEO GAME
·H l PRO Gl{Ar'l-'1 RECORDER
8 10 OISK DRIVE

K2Cl l'IHNTER
822 PRINTER
81; PKINl ER
830 MODEl\.'1
850 INTEKFACE MOUULE
853 16K l\1EMOl{Y EXPANSION

S]JC

S.i<
S.\!IJ

s2.:1J
S339
S579
s 149
s 1] ~
S7<J

SOFTWARE
VISICALC (AT AR I)
IJASIC (AT ARI)
VIS I CALC
VISIOEX
VISIPLOT
VISI T ERM
V I SIT KENl>/!'LOT
MlCROLAB DATA FACTOKY
LB MASTER (STONEWARE)
SUP -K-TEXT II
WOl{USTAR
ll.P.I. SOFTWARE ( ~·.1c h)
STOCKr l LE INVENTOKY
ADVENTURE
ZORK
SAlff,ON CHESS
GA LA X I AN
VEl{BATIM
MA XELL

s 18r
SS4'
s 18'
S l ]l.I
s12Y
SlWJ
s 179
s 129
SJ7'J

S109
$3.19
S31'J
$369
S29

S29
"9
S22
S2S

$38

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

WRITE FOR CATALOG

VISA"

-

RALSTON-CLEARWATERS
ELECTRONICS

530 N.E. 'E' Street • Grants Pass, Ore. 97526
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Listing 1 continued:

CLOSE<DISKFILE , LOCKi
END {THEN}
EL3E
BEGIN
PRI1'1TAT<18 , CONCAT( ' \Jriting to ',DESTFILE,' . .. '));
RE\JRITE<F,DESTFILE)
\..1 RITELN(F1;
REPEAT
NEXTBYTE::TEXT[PTR+ll,
CH : =CHR<TEXT[PTRJ-128)
\JRITE ~ F,CH>;
PTR : =PTR+l ,
UNTIL NEXTBYTE:O;
CLOSE (FI LOCK) '
END; {ELSE}
END; {\JR ITEDE5T}
I

EEGIN CMAIN PROGRAM}
INITIALIZE Csector/bleck map};
REPEAT
GETNAMES {and locations of files}
READSOURCE Cin DOS format}
IF FOUND THEN WRITEDEST ;
\JRITEL~:
WRITELN;
\JRITE ( 'Another file? <YIN!'>
READ ( KEYBOARD,CH);
DONE : = CH IN [ 'N' , 'n ' ] ;
UNTIL DO N E
END
CMAIN}

lVIE.

Incredible savings are just a phone call away with
the Morgan Electronics hot line.
SAVE $800

on the TRS-80" 48K
Model Ill computer. Limited supply available. In
cludes all the standard basic features of the
TRS-80" Model Ill with 48K of RAM and disk
expansion Kit Ill '" with two 40 track double den
sity disk drives.

SAVE OVER $1,000

on
the ME I Word Processing System- TRS-80"
48K Model Ill and Olivetti Daisy Wheel Printer.
Includes Software Kit.

Completely compatible with TRSDOS™ and all
TRS Model Ill operating systems.

Total Price $1,695°0

Total Price $3,695°0

Also available - TRS-80" Model Ill same as
above with two 80 track disk drives for only
$2, 145°0 •

ALL PRODUCTS BACKED BY A 90-DAY WARRANTY
TRADEMARKS:
TRS -80 and TRSDOS/Radio Shack/Tandy Corp.
LOOS/Logical Systems. Inc.
Kit Il l/Morgan Produ cts, Inc.

454
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MORGAN

Call TOLL FREE (800) 851-4614
In Illinois Call (618) 233-0018
Morgan Products Incorporated 104 Berkshire Drive
Belleville, Illinois 62223
We accept: Visa, Master Charge, Certified
Checks (Personal checks require three weeks
clearance). Money Orders and C.O.D .

Circle 283 on inquiry card.

Listing 2: The Applesoft BASIC program GETPAS is used to convert Pascal text (.TEXT) files to DOS 3 .3 text files. The Pascal
volume directory is read from blocks 2 through 5 to find the indicated file name. Since BASIC does not have an intrinsic procedure
analogous to Pascal's UN/TREAD, GETPAS calls the machine-language routine shown in listing 3 .

3

REM GETPAS
PASCAL TO TEXTFILE CONVERSION
REM By J. Matthews, MD
7/6/81
GOTO 200
REM START OF MAIN PROGRAM

4

REM **• SUBROUTINES

i
2

***

100
REM
WRITE FILE <SKIP NULLS>
105 CH=
PEEK CI)
11 0
1 F CH
16 THEN I = I + 1: CH = 0 : IF PEEK (I> > 32 THEN
Fu R J
3 3 T 0 P E EK < I > : PR I NT " '"
NE X T J : I = I + 1
G0 T 0
115
IF CH= 0 AND I > EN THEN
RETURN
120
IF CH = G THEN I = I + 1
GOTO 1 0 5
125 1 =
+ 1 : PRINT
CHRS \CH>;
GOTO 105
130
135
1<l0
1'15
150
155
160
165
170

REM
READ A BLOCK
SL%
SS:DR% = SD
TR"lo
INT \BLOCK I B)
PT% =
INT (<BLOCK I 8 - TR"lt>
M'lo<PT%,Ol: CALL R\JTS
SE'lt
GOSUB 190 : BU% = BU%+ PAGE
SE"lo = M'to< PT%, 1 > : CALL RIJTS
GOSUB 190 BU%= BU%+ PAGE
RETURN

175
190

REM
CENTER TITLE
HTAB 20 LEN <TS>

185

195

REM
ERR TRAP
IF ER% <
> 0 THEN
PRINT "DOS ERROR.
RETURN

201

REM ***

l 9 0

20 5

F\ 'w'T S

"'

PR l NT
215 PAGE •

2 10

1 6 3 8 <l .

CH R t
256
+

270

REM

c) •

, 0 1

•

0
1
l
9

,0)
I 0 )
,0)
I 0 i

•
•

7
5

s

3
l

I

, C' )
' 0 )

le~ Iii

PRINT TL

VTAB 2 0: CALL
": POP . POP

RETURN

-

868:
GOTO 2 9 0

H IM EM

: R WT S

( 'l ) , " B L 0 AD R \JT S . 0 BJ 0 "
PAGE:CM~

225 BEG• SU%:EN •BU%+
M'lo \ 0
2 3 5 J10/e l l
2 4 0 M'IP ( ~
;. <l S M'ln i 3
2 5 0 Wlo ( ~
2 5 :'j l1°" ( :i
'to 6 0 MG/o ( Iii
z<$ ~ M'h ( ?

* 8)

INITIALIZE ***

220 BU% • RWTS
i. 3 0

2:

J

1 0 5

•
•

•

•

1

PAGE

: M% ( 0 • 1 ) • l <l
3 : MO/a i 1 , 1 ) • 1 2
l : Wit ( ::I. I 1 ) • l 0
. M% i :; , 1 > • 8
: M~/o ( '1 , 1 ) • 6
: M% ( s I l ) • 4
: MG/, ( 6 , 1 ) • 2
; M% ( 7 ' 1 ) • 1 5

~ET

Fl L. £

NAMJ: S

'll 'II

*

·z '/

~
HOME " : VTAS 3
0 'l"' 11 "**~CONVERT: PASCAL TO TEXT"*~": COSVE
H::i T'$ • "EV JOHN MATTHl'W:S, M. t:J . ''; CIOiUB 1B0
2'P 0
Vi'Alll B: HTAS 1
:;: 'ni
F' R 1 NT " S 0 \I Ji\ C E Ei L 0 T :
6 '' ;
300
H'rAS
FIEEK < 36 l : CE1' 1J'H

i; g

180 :

PRINT

Listing 2 continued on page 456
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Listing 2 continued:
30~

!S •

J10

IF

315
320
325
330

335
340
34?i
350
355
360
365
370
375
3BO
335
39 0

395
'lOO
405
'ltO

q 15

'lZO
Lll.5

430
'l35
'l'lO
qq5

450
455
'l 6 0

'165

470

475

.:; a o
485
<19 0
<l95

510
5~0

525
52. 0

535

5i!O
5q5
456

• 0

T~EN

~I

.

~

7 THEN 290
IF SS < 0 OR SS
PRINT SS
VTAB 10: HTAB
FRINT "SeURCE DRIVE: 1",
HTAB
PEE.K (36): GET INt
SD=
VAL <INS)
IF SD= 0 THEN SD=
I F S 0 < 1 OR S 0
2 TH EN 3 2 5
PR INT
VTAB lZ: HTAB 1
PRINT "DESTINATION SLOT :
6" ;.
HTAB
PEEK (36): GET INs
DS =
VA.L <INS)
IF DS = 0 THEN OS = 6
IF DS < 1 OR OS
7 THEN 360
PRINT DS
VTAB 14: HTAB l
PRINT "DESTINATION DRIVE : 2";
rlTAB
PEEK <36) : GET INS
DD=
VAL \IN$)
IF DD = 0 THEN DD = 2
IF DD < 1 OR DD > Z THEN 395
PRINT DD
V7AB 16. HTAB
INPUT "SOURCE FILE: ";SFS: IF LENCSFS>=O THEN 'l30
VTAB 18: HTAB l
INPUT "DESTINATION FILE : ";DF$
lF
LEN \DFS> = 0 THEN DFS = SF$: VTAB 18 :
PRINT "DESTINATION FILE: ";DFS
L2 =
LEN \SF$)
VT AB 2 Q : C A LL
- 8 6 8 : PR I NT " P R ES S <R ET > T 0 PR 0 C EE D ;
< ES C > TO END '' ; . G ET l NI : I F IN$ m
CH R S < 2 7 > THEN 6 0 S
PF.INT: IF INS<
> CHRS (13) THEN 290
IF SD= DD THEN
VTAB ZO : PRINT "INSERT THE SOURCE DISK;
PRESS <RET> 11.f ., I NP UT "" ; IN$

S•

REM

**le GET DIRECTORY

***

V1'AB 20 . CALL
- 868 · PRINT
BU'lo = R\rJTS + PAC. E ·: FOR BLOCK
EN = BU%
R Ef1

500
FOR
505 SB=

:'.>15

\IN$)

VA~

~S

* *"'

FIND

FILE NAME

"READING D I REC TOR i' . .
2 TO 5 : GO SUB 1 3 s :

..

NEXT

BLOCK

* *"

EN STEP 26 :NAS =
256 "'PEEK <I+l) : NB= PEEK <I+2> + 256 *PEEK <1+3)
Ll
+ 6)
IF Ll <
> L2 THEN 525
FDR J = I + ·7 TO ·I + Ll + 6 . h!A9 = NAS +
CHRS C PEEK ( J ) ) : NEXT J
IF NAS
SFS THEN 540
NEXT I
IF NA$
""THEN
VTAB 20: CALL
- 868:
PRINT "FILE NCiT FOUND : PRESS <RET> ";. INPUT "'';INS : GOTO 290

REM

I = BEG TO
?EEK <I1 +
=
PE EK ( l

***

VTAB L.O:
SB = SB +

READ
CALL
2 : EB

April 1982 © BYTE Publications Inc

SOURCE

*"'*

- 868 : PRINT "READING FILE ..
=NB - 1 : BU%= RWTS +PAGE

Listing 2 continued:

FOR
l F

560
565
:, ? 0
575
580

:;as
590
5 .,. 5
600
605

BLOCK

SD •
PRIHT

REM

***

•

SB

TO

EB:

GOSUB

135:

DD THEN
VT AB 2 0 : CA L L
"INSERT DESTINATION DISK;
WRITE

DEST

NEXT

BLOCK

a6 8

:
PRESS

It

,.
I

INPUT

'

"";INt

***
"

VTAB 20: CALL
- 868: PRlNT 11 \JRITINC.
p R l NT
HR $ (c~~ ) ; II 0 p EN II i D F • ; " , D II ; DD
PRINT
CHRS C4/;"DELETE ";DFS
PRINT
CHRS C4);"0PEN ";DF•;",D";DD
PRINT
CHRS (4l;"\JRI1"E ";DFS
l = BEC:EN =BU% - FAGE: COSUB 105
p R I NT
c HR G ( <I ) i II c L 0 s E " ; D F •

c

VTAE 20 : CALL
CET I N ' : I F
PRINT . END

<RET>

868: PRINT "ANOTHER
I N S • " Y " THEN 2 7 0

FILE

<YIN>

";
Lis ting 3 begins on page 458

Text continued from page 447:

machine-language program found in
listing 3, that in turn calls the
read/write track and sector (RWTS)
routines from DOS. (See the DOS 3.3
manual, page 94.) The Applesoft
PTRGET routine is used to allow
passing variables by name rather than
by location using the traditional
PEEK and POKE.
The Pascal volume directory is
read from blocks 2 through 5 of the
disk. It is organized as 26-byte
records, the first of which is the
volume name:
Directory record
Starting block: integer;
Next available block: integer;
File type: integer;
File name: string[15];
1/0 designation: 0 .. 255;
Date: packed array occupying 2

bytes;
end;
Deleted files are marked by setting
the length byte of the name string to
0. In reading the file itself, note that
text files have a two-block header
that ordinarily contains editor set
tings like environment and markers.
The header can be skipped .
Writing the file requires, once
again, that the high-order bit of each
character be reset. This is done with
the standard Applesoft function
CHR$. This method is rather slow,
but trying to implement a "BLOCK
WRITE" function in BASIC would re
quire writing to both the disk direc
tory and the volume table of con
tents. This is more safely left to DOS.
To mark the end of file, DOS uses the
null (ASCII O) character. Pascal uses

these to fill in the unused portions of
blocks. Intervening nulls are simply
bypassed as the file is written. One
furthe r conversion is helpful here.
Pascal source lines that are indented
are preceded by the data link escape
(OLE, ASCII 16) character followed
by a single byte specifying the
number of spaces to indent plus 32.
Without converting these to spaces,
the indentation of Pascal text would
be lost.
These methods may also apply to
other operating systems, such as
CP /M for the 280 Softcard from
Microsoft. If the directory and sector
organization can be found, the con
version is possible.
These are the tools. Now you have
one less excuse to keep your favorite
Pascal programs tucked away in the
back of a box.•

JAYWEINBERG:LIVING PROOF
YOUR CONTRIBUTIONS COUNT.
These days, Jay Weinberg's most difficult battles take place on the tennis court.
Five years ago, he had a different kind of fight on his hands : against one of the
toughest forms of cancer.
C ancer research and treatment have made Jay's kind of recovery possible for
~
almost 2 million people. Which means that your donations have helped buy
Am ·
Jay Weinberg a very beautiful gift: his life.

CANCER CAN BE BEAT.

encan
Cancer Society

®
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Listing 3: A 6502 machine-language routine to interfa ce the BASIC program o f listing 2 with the read/ write track and sector routine
of DOS 3.3 f or d ire ct control of disk access. More in f ormation on the RWTS routine can be found in the DOS 3 .3 manual.
0000
0000
0000
0000
0000
000 0
0000
00 0

:
:
:
:
:
:

<j:

0001 :
0000:
0000 :
0000 :
0000 :
:) 0 0 0:

o o o o·:
0000 :
0000:
0000:
0000 :

2 * RWTS
3

"'

q

*

5
6

*
..

J .

INTERFACE FOR APPLESOFT BASlC

Ma t t hews ,

V ariables

13
lq

*

"

1 ~

*

16
1 '7
18

*

1 9

*

20

*

21
12

40

2 3

(J () :

'iOOO :
0001 .

by

name :

SLOT NUMBER
DRIVE l OR 2
TRACK 0 TO 34
SECTOR 0 TO 15
0 <NULL : NO ACTIONl
<READ A 3ECTORl
2 ( \JRITE A SECTOR>
= q <FORMAT THE DISK >
BU%= ADD . OF 256 BYTE BUFFER

*
Returned :

•

ER%= DOS ERROR CODE

NEXT OBJECT FILE NAME

0 0 0:

passed

7 I 6 I l 981

7 * SL%=
* DR%=
9 * TR%=
10 *SE%=
11 * CM%=
1 2: *
=
8

'1000 .
4000:
<j

M. D . ,

IS RWTS . OBJO
ORG
S<J OO O
MSB
OFF

*

zq *

IIO

25

..

26

IBSLOT

OPTIONS
1. Processor
• Z8001 • 68000
2. Disk Controllers
• Floppy disk controller
•Winchester disk
controller
3. Memory
• Memory boards from
32K to 512K
• Either processor can
address up to 16
Megabytes
4.1/0
• Standard serial 1/ 0
board with 8 RS-232 1/0
ports
•Intelligent 1/0 board
with 8 ports, 16K dual
port buffer memory, and
an 8-bit 1/0 processor on
board
• Parallel 1/0 board with
80 bits of parallel 1/0
5. 15 slot mother board
6. Heavy duty power supply
• + 5 volts at 40 amps
• +/ - 12 volts at 3.5 amps
each
7. Meets IEEE Multibus
Stand.ard

<O=NONE l

Block

EOU

offsets

DOS 3 . 3 manual

SOl

p9q-9s .

.SLOT

16 Bit Systems
ZBOOOor6BOOO

TYPICAL SYSTEMS
System 3 (Z8001 based)
$7053
Includes: • Z8001 processor
with memory management •
256K RAM • 8 serial 1/0 ports
• Floppy disk controller•
ZMOS multiuser operating
system • Dual 8 inch double
density floppy disk drives •
Case and power supply
System 4 (68000) based
$7099
Includes: • 68000 processor
(8mhz) • 256K RAM • 2 serial
and 4 parallel 1/0 ports •
Floppy disk controller• Dual 8
inch double density floppy
disk drives •Operating system
• Case and power supply
WINCHESTER DISK
SUBSYSTEMS
1. 20 Meg 8 inch drive with dual
case, power supply, and
electron ic module $3398

2. 20 Meg add-on 8 inch drive
$1898

5710 Drexel Avenue
Chicago. Illinois 6063 7

3. 60 Meg 8 inch drive with dual
case, power supply, and
electronic module $5898
4. 60 Meg add-on 8 inch drive
$3598

312 684-3183
458
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Circle 122 on inquiry card.

Listing 3 contin ued:

27
28
29
30
31
32
33
3q

0 0 0 2. :
0003

oooq :

IEDRVN
IBVOL
IBTRK
IBSECT
!BB\JFP
IBCMD

EOU
EGU
EOU
EOU
EQU
EOU
EQU
EQU
EOU

$

; DRIVE
;VOLUME
;TRACK
;SECTOR
;BUFFER POINTER
;COMMAND
; ERROR #
;PREVIOUS SLOT
;PREVIOUS DRIVE

0 2

s. 0 3
$

0

lj

SOS
08

0005 :
(J 0 0 8 :
OOOC:
OOOD
OOOF.
(J 0 l 0
<j 0 0 0:
lj 0 0 0.
<I 0 0 0:
0 CJ l E
OOllB:
008~ :
OOBB:

36 *
37 * Page zero lo cat ions :
38 ;r
EQU
$ 1E
39 TPSAV
lj 0
EOU
IDB
~II B
4 1 VARPNT
EOU
'8 3
~BS
il2 TXTPTR
EuU

QOOO .

q 3

<lOOO:

lj

q

000
0309:
03E3 :
<j 0 0 0:

4

~.

3~

lj

q6
q7

'I 8
q9

<I 0 0 0:

0 0 0.
DFE.3 :
'1000 :
<j 0 0 l). 2 0
lj

E3

03

IBSTAT

IOBPSN
IOBPDN

$

~QC

~OD

SOF
$ 10

,..

*
"'

DOS

R\JTS
GET I OB

*
*

hooks :

EOU
EOU

Applesoft

50
51

PTRGET

52

,..

s3

ENTRY

~309

S3E3
PTRGET

routine .

A

EOU

SDFE3

JSR

GET I OB

;GET

I I0

BLOCK

ADDRESS
Listing 3 continued on page 460

EPISODE™

Model 953A EPROM
PROGRAMMER

THE
VERSATILE
COMPUTER

EPISODE is a CPIM(flbomput
er with 1.6 M byte of disk
storage on dual 51/4 flop
pies. Its compact design
provides a wide range of
standalone or network appli
cations including data base
sharing.
EPISODE gives you total
flexibility . You can add your
own CRT and Printer, what
ever brand and price range
you choose. All the logic in
cluding the 64K RAM mem
ory is contained on a single
6" x 8" circuit board ensur
ing maximum reliability.
· supervyz is a trademark of Epic Computer
Corpora lion. CP/M is a trademark of Digital
Research.

Circle 173 on inquiry card.

EPISODE includes a unique
software system called
SUPERVYZ™ - a menu
based software control sys
tem that allows the user to
integrate application pro
grams.
Dealer inquiries invited,
foreign and domestic.

•

Programs 2508. 2758, 2516, 2716, 2532 and 2732 five volt EPROMS.

•

Complete· no personality modules to buy.

•

Intellig ent· microprocessor based, programs and veri fies any or all bytes.

•

RS-232 serial interface · use with computer or terminal.

•

Verify erasure command · verifies that EPROM is erased.

•

Extended diagnostics. error output distinguishes between a bad EPROM
and one which needs erasing.

•

May be used for extremely reliable data or program storage.

•

Al l power on programm ing socket under processor control. LED wa rnin g
light indicates whe n power is applied.

•

Complete with Textool zero insertion force socket.

•

High performance/cost ratio .

• Standard DB-25 I /0 connector.

Epic Computer Corporation
7542 Trade Street
San Diego, CA 92121
Tel: 714-695-3560

PRICE $289

BAY TECHNICAL ASSOCIATES. inc.
HWY . 603, P.O. BOX 387
BAY ST. LOUIS, MISSISSIPPI 39520
(601) 467-8231

Circle 51 on inquiry card.
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Listing 3 continued:

4003:aq
'1005 : 85
4007 : A5
4009:85
400E:A5
400D:85
<lCOF :2. 0
4012. : CA
<l013:0A
4 0 1 4 : CA
4015:0A
40lo:AO
4C18:91
401A:20
4C1D:AO
401F:91
4C21 : A9
4C2.3:AO
4C25: 91
4027 : 2.0
<l02A:AC
402.C: 91
<i02E:20
403l:AC
'IC33:91
l!035: 2.0

48
49

54
55
5b

BS

1E
89
lF
?9

40

c1
48
?F 40
C2
48
cc
C3
48
85 4C
04
48
BB 40
05
48
91 4c

57
s8
59
6C
61
6 2.
63
64
65
66
6?
68
69
70
7i
72
73
74
75
?6
77
78
79

STY
STA
LDA
STA
LDA
STA
JSR
ASL
ASL
ASL
ASL
LDY
STA
JSR
LOY
STA
LDA
LDY
STA
JSR
LDY
STA
JSR
LDY
STA
JSR

IOB
IOB+1
TXTPTR
TPSAV
T!<TPTR+1
TFSAV+ l
GET SL%

;SAVE

;SAVE TXTPTR

;GET SL% <SLOT>
;TIMES 1 6

A
A

A
A
ltIBSLOT
(lOB>,Y
G ETDR'I.
ltIBDRVN
<IDB> ,Y
.. $ c 0
;IIBVOL
(IDB) y
GETTRG/o
#IBTRK
<IOBJ,Y
GETSEll/o
#IBSECT
(I OB) y
GETBUO/o

TRS-SO's™

and

Hewlett

Packards

IT

;GET D R'Vt <DRIVEl

;VOLUME•C

I

;GET TR'il

<TRACK>

;GET SED/a <SECTOR>

I

; GET BU"lt \BUFFER)

'

MITSUBISHI

FLEXIBLE DISK DRIVE
6'.SETTING
NEW STANDARDS FOR
RELIABILITY AND DURABILITY
• FULLY IBM AND SHUGART SA850R COMPATIBLE
• DOUBLE·SIDED, DOUBLE·DENSITY
• 1.6 MBYTE/DISK

Best Discounts Possible
WE PAY SHIPPING in the 48 continental states on prepaid
orders of $100.00 or more.
NO TAXES are collected on out-of-state shipments.
WE ACCEPT Visa, MasterCard and American Express, or
you can save additional money by paying cash.

• SOFTOUCH TM PROPRIETARY HEAD LOAD
MECHANISM
• 3 MS TRACK·TO·TRACK ACCESS TIME
• HIGH QUALITY, ALL FERRITE MnZn HEADS
• PRECISION BUilTIMODULAR CONSTRUCTION
• 6 MONTH WARRANTY

TOLL FREE ORDER NUMBER 800/531·7466

Pan American
Electronics
1117 Conway •Dept. 16
Mission, Texas 78572
Phone 512/581-2766
Telex Number 767339

* $525.00

Available from stock. Terms : cash. check,
money orders, VISA, MaslerCharge. T ax : 6% if California resi ·
dent. •Price subject lo cha nge without notice.

FORT WORTH BRANCH
2912 N. Main
Ft. Worth, Texas 76106
Phone 817/625-6333
Telex Number 794836
TM -
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l'C\..D@ll~
1333 Lawrence Expressway, Suite 408
Santa Clara, California 95051
(408) 247·3450/TWX 910·338·7442
AUTHORIZED SALES AND SERVICE AGENT
FOR INFORMATION CONTACT HOLL Y SAUER
OEM INQUIRIES INVITED

Trademark of Tandy Corporation

April 1982 © BYTE Publications Inc

Circle 325 on inquiry card.

Circle 292 on inquiry card.

Listing 3 continued:

<l038 : AO
403A:91
403C . AO
403E Bl
401lO : AO
11042 : 91
.:j 0 q II : 2 0
40117 : FO
<l0'~9 : AO

08
.;i 8
00
83
0 ·~
48

9 7 i.J 0
27
OC
48
9D l.j 0
E3 03
D9 03
OD
48

<1048 : 91
<l 0 <l D : 10
ll050 : 20
4053 : 20
11056 : AO
4058 : 81
ll05A:BO 0 2
-l 0 SC : A ·;i 00
ll05E:AO 0 !
<1060 : 91 83
406i.:B1 4B
11064 AO Of
4066·91 4B
ll068:AO oz
ll06A. : B1 <l B
~06C : AO
10
ll06E : 91 4 B

80
81
82
83
811
85
86
87
88
89
90
9 i

92
93
94
95
96
97 ERROR
98
99
100
101
102
10 3
! 04
105

LDY
STA
LDY
LOA
L DY
STA
JSR
BEQ
LDY
STA
JSR
JSR
JSR
LD"i
LDA
BCS
LOA
LDY
STA
LDA
LDY
STA
LDY
LDA
LDY
STA

#IBBUFP
<IDB) .Y
#$00
(VARPNTl , Y
t1IBBUFP+1
<108),Y
GETCMO/o
RETURN
#IBCMD
\ !08) ,Y
GETER 0/e
GET I OB
R\o/TS
tlIBSTAT
<IDB) ,Y
ERROR
... 0 0
• ~ 01
( VARPNT) I y
<I08>,Y
#IOBPSN
< 1 OB l , Y
#ISDRVN
\ 1 0 B ) , Y.
#IOBPDN
< I OB> , Y

;LO\J BYTE

;HIGH BYTE
;GET CMO/o <COMMAND)
;NULL COMMAND

;GET ER% POINTER

;ERROR CODE
1R\JTS SETS C BIT ON ERR
;ER%:0 IF C BIT CLEAR
;RETURN IBSTSAT
;Yr:IBSLOT

IN ERO/o

;UPDATE SLOT

;UPDATE DRIVE
Listing 3 continued on page 462

Buckeye •

Ii)

j

ASK ABOUT OUR HEW BRACKET MOUNT/HG SYSTEM FOR owe CASES

----------- .

I
I
I
I
MICROCOMPUTER IDEA BOOK & CATALOG.
I
I
I
I
I
Please RUSH my copy of the Microcomputer Idea Book & Catalog.
I
I
I
TODAY FOR YOUR
•
I SEND
FREE MICROCOMPUTER
111n1ac
BOOK&
Catalog Dept.,
I IDEA
2465 Augus tine Dr ,
CATALOG OR
::i.t,~~'4.1. Santo Claro,
I PHONE(408)
CA95051.
78-1970.

I.I

I

• One-Stop Shopping. More than 1000

microcomputer accessories and
supplies - from diskelles and line
prinler paper to connectors and cables
- far Apple.Atari. Northstar. TRS-80s
and many olhers. Loaded with ideas
for extra convenience and efficiency.

•

Easy Ordering. By mail. phone, or TWX
Friendly, helpful, expert ossis:ance

• Fast Delivery. Your order shipped in

24 hours from the lnmac Center nearest
you. Overnight emergency shipments
also available

• Risk-Free Trial. Try any praduclfar 45

days. lf not satisfied. refurn for full refund.

• Guaranteed Qualtty. Field-tested tar

precision performance and compat ibil
ity. Backed by warranties ranging up ta
10 years - and some with Li fetime
Guarantees

Nome

l'ille

Campany

Phone

Mdress
City

OWC-1-1133
DWC-1-1600

60.60
68.80

I

BKS-2-1133 . . . . . . . . 44.80
BKS-2-1600 . . . . . . . . 48.30

Send check for case in width desired.
Call or write for detailed literature
The Buckeye.stamping Co.
555 Marion Rd., Columbus, OH 43207 614/445-8433

Circle 61 on in quiry card.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

•

Circle 206 on inqu iry card.

State

Zip

-- •
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Listing 3 continued:

0 7 0 :A5 1 E
lj 0 7::. ·. e !'i EB
..j 0 711
A5 1 F
ljQ76 85 89
<j 0 i 8 60

1 0 6 RETURN
LDA
TPSAV
;RESTORE TKTPTR
107
STA
TXTPTR
TPSAV+l
108
LDA
l 09
STA
TXTPTR+ l
110
RTS
;TO AFPLESOFT
'I<
11
1 1 2 "' F1nd Applesoft variables

lj

ij (J 7 9

•I 0 ·7 9
lj 0 7 9.:
<l079 : ZO
<j 0? c
53
<107F 20
q lj
<j 0 8 2.
lj 0 8 5
20
4 0 ! 8 5 <j
<I 0 8 B 20
'JOBE 53
t.j 0 9 1 20
q 0 9 4 4Z
<l 0 9 7 .t.0
<109A : <l3
cl 0 90: 20
'IOAO '15

i 13

A3
'IC
A3
5Z
A .J

0
25

q

qo
,,

C'

,., "
lj 0

5 L.

2. 5

A3
lj 5
A3
55
A3

<j

llD

0

2. 5

40
25
lj 0
..,

~

C'

.J

A3 <j 0
5 z 25

~

1q

"'

GETSL"lo

c·
.J

11
116
1 1 7
118
1 1 '1
1 z0
12 l
1 z2
1

GETDR'io
GETTR'le
G ETSEll/o
GETBUll/o

z3

1 2 lj G ETCM'h
1z5
1 2 6 G ETERl/o
127

JSR
ASC
JSR
ASC
JSR
ASC
JSR
ASC
JSR
ASC
JSR
ASC
JSR
ASC

VAR GET
'SL%'
VARGET
DR%'
VAR GET
'TR%'
VARGET
'SE% '
VARGET
' BU%'
VAR GET
'CM%'
VARGET
'ER%'
I

THE ENCRYPTOR™
PURCHASE

DESCRll'l10N

PRICE

LA36 OECwriter II .. . . . . . ... ..
LA34 OECwriter IV .......... .
lA34 OECwriter IV Forms Ctrl. . •
LA120 OECwriter 111 KSR . ••••••
LA120 OECwriter Ill RO . •• • • •• •
VT100 CRT OECscope .. • .••• ••
VT101 CRT OECscope •••••••••
VT12S CRT Graphics .. ... .. ...
VT131 CRT DECscope .........
VT132 CRT DECscope .. ...... •
VTIBXAC Perronal Computer Option
Tl74S Portable Terminal ..... ••

Sl .09S
99S
1.09S
2.29S
2,09S
1,69S
1.19S
3,29S
1.74S
1.99S
2.395
1.595
2,59S
695
2.395
2.845
1.695
2.195
595
64S
1.16S
1.99S
1.69S
99S
3,19S
BSD
1.07S
2.89S
3,29S
1.19S
2.19S

m~~i:~meT~..~~~ Termina·I·:
Tl7B5 Portable KSR. 120 CPS.
Tl7B7 Portable KSR, 120 CPS . • :
TIB10 RD Printer . ...... ..... .
TIB20 KSR Printer .... ........

EXCEL 1 2 CRT Terminal . . ....•
EXCEL 42 Smart Bulfered CRT . .
CDLDRSCAN 10 Color CRT . ..••
92S CRT Terminal . ... . . ......
9SO CRT Terminal . .. ... ... .. .
Letter Quality, 771S RO
Letter Quality, 772S KSR . .
2030 KSR Printer 30 CPS . ••• ••
2120 KSR Printer 120 CPS . ..

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

PERMOHlH
IZMOS.

24MOS

S10S S SB
9S
S3
10S
SB
122
220
112
200
162
90
11S
67
1BS
3.1S
167
9B
190
106
230
12B
153
B5
249
13B
67
37
12B
230
1S2
273
162
90
211
117
57
34
62
36
112
6S
190
106
162
90
54
96
307
171
B2
46
S7
103
27B
1S4
316
17S
11 S
67
211
117
127
7S
162
90
71
B6

J6 MOS

s 40

36
40

BJ
7S
61
43
119
63
72
B6
5B
93
25
B6
102
61
BO
22
24
42
72
61
36
116
31
39
104
119
43
BO
49
61
27
32

DATA SECURITY
•
•
•
•
•
•
••

*

S-lOO COMPUTERS, ltEE-6% DES l uN.
CP/M• SOFTwAR[ ON a INCH SINGL!:: DENSITY DISKETTE AVAILABLE.
l<A f!O.<AL bU~EAIJ OF STANOA,OS ENCRYPT ION ALGORITHM.
HIGH SPEED A. ,, .o. •Slo OATA CIPHE~ING PROCESSOR.
l.3 MEGABYTES PER SECOND fHROUGHPUT.
3 ENC•YPTION/OECRYPTIO~ F O~MATS.
OVE>\ 72 QUADRILLION 56 BIT MASTER KEYS.
PLUG SELECTABLE l/0 P I RT AUDRESSES ANO INTER•UPTS.
GOLD ~LATEU FINJERS, CA~D EJECTO~S ANO SOLOER MASK.
ASSt:MBLED 1 BUi{i-.IEO-IN AND TESTE.O.
l YEAR LIMITED WIRRANTY.
$425 .0 0 SINGL~ QUANTITY.

w
o
•
•
•

2, CASrl DISCOUNT FOR MONEY O>O E RS AN O c.o . o. •s .
MoS TE RCARO ANO VISA CR EDI T CARDS ACCEPTED .
SHIPP I NG CHARc;Es AUOEO TO ALL ORDERS .
6<: SALES TAX ADDEO TO PENNSYLVANIA DESTINATIONS.
~<ICES ANU SPtCIFICATIONS SU~JECT CHA Nt;E w!THOUT NOT ICE.

•

OcALER ANU D. E .M.

•
•

TELEPMLlNE 215-d65-l222
Mu.~OAr'-F illOAYr
A4M-SPM,

INQUIRES INVITEU.
EASTERN TIME

•LEHIGH VALLEY LOGIC, INCOKPORATEO
(l
2503 1~0RTH COURT
>:< BtTHLC:HEM,
PENNSYLVANIA l d017
U.S . A •
•
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Circle 418 on inquiry card.

C!-1/."i

rs

A REJI STEREO TRADE HAKK OF D I GI TAL

RESEM~CH,

INC .

Circle 234 on inquiry card.

Listing 3 continued :

28

<l OA3:

!

<l 0A3:
'l OA 3 ·

12 9

130

40A3 :

13 1

ll OA 3 :

13 2

II OA 3 ·

13 3

ii 0 A 3:

l 3 q

<lOA3:68
<IOA4l : 85

1 3 :;,

BB
B9

13 9

E8

1 q0

40AB · DO

02

1q 1

<IOAD : E6

B9

<l0AF:20

E3

1 lj

DF

II 0 Eb :
llOB6: 60

1 lj 7

0 1
83

Pop

return stack

*

PLA
STA
PLA
STA
Increment
I NC
BNE

~

1 lj 3

1 lj lj
1 lj 5
1q6

AO

<lOBQ:Bl

VARCET: On entry to PTRGET, TXTPTR points to first
character ot the v~riable name . On eHit, the address
o f t h e v a r l a b 1 e ' s v a 1 u e i s i n VAR P NT and Y , A .
and

store

variable

first

character

pointer

in TXTPTR .

VARGET

1 38

II OA9 : E6

"'*"'

"'
*
*

13 7

<l OA9:

40B2

"'
"'

l 3 6

<IOA6:68
i!OA7:85

*
*

INC

VARl

*

Note

SUCCESSFUL ASSEMBLY :

TXTPTR
TXTPTR+l
pointer to
TXTPTR
VARl
TXTPTR + l
PTRGET

JSR
II$ 0 1
LDY
< VARPNT > , Y
LOA
return i I to 11oond
RTS
NO

mo•~

recent

in

ASC string .

c&ller

ERRORS

MODEM HEADQUARTERS
Connect any computer or terminal to the phone lines!
1200 Baud -

120 Characters per Second

Penril 300/1200 .. .. .. ... . . .. . . .. . . .. . ... ......... . $739

Bell 212A identical. Full duplex, RS232. 1200 and 300 Baud .
Originate/auto-answer. Phone connection via RJ11 C
standard phone jack. One year warranty. Self-test Fits
under phone.
300/1200 Auto-Dialer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $225

Allows any computer to automatically dial out through
the Penril 300/1200.
300 Baud - 30 Characters per Second
Phone Link Acoustic Modem . . . . . . . . . . . . . . . . . . . . . . $129

Originate and Answer. Half/Full duplex. RS232. Operates
with any standard telephone. Indicators for On, Carrier,
Self-test. Send Data, Receive Data. One year warranty.
Micro-link . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $179

Originate/ Auto-Answer, Half/Full duplex. RS232. Phone
connection via RJ11C standard phone jack. Indicators for
On, Carrier Detect, Self-test, Send Data, Receive Data.
Two year warranty. Fits under phone.
ADDS Viewpoint CRT ........... . ........ . . . . .... $529
GE2120 Printing Terminal .. . . . ... .... . . .... . ... . . $1,799

150 CPS . 300/1200 Baud .
GE2030 Printing Terminal . . . . . . . . . . . . . . . . . . . . . . . . . $999

60 CPS. 300/1200 Baud.
All equipment is in stock. Your satisfaction guaranteed. Any
product may be returned for full credit. Write or call for full
product information.

Circle 421 on inquiry card.

Circle 386 on inquiry card.
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A Simple Multiprocessor
Implementation
A simple connection can be the start of a
multiprocessing, multitasking system.
John Harrington
3840 West Clarendon
Phoenix, AZ 85019

Have you been looking for an easy
way to simultaneously operate more
than one computer? If you have, your
search is at an end. In this article, I
describe a method to control two or
more computers connected by serial
data lines. Even if the computers are
performing completely unrelated
tasks, they can still be controlled
from a single terminal.
For example, one machine might
run a BASIC program, while the
other controls your home-security
system. Or one could print a data file
on a hard-copy device, while the op
erator updates the same file on the
other machine.
Another possibility is the job per
formed by some very large comput
ers-splitting a single task into seg
ments and processing the segments
separately but simultaneously. This
provides good news and bad news.
The good news is an impressive re
duction in the time needed to com
plete the overall task. The bad news is
the complexity of the software re
quired to accomplish this!
For several years, some friends and
I kicked around the idea of intercon
necting computers. Many gallons of
coffee and plenty of discussion
yielded many possibilities. We wrote
some extensive software to allow the
exchanging of programs and data via
464
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modems and telephone lines, and
played around with multiple-pro
cessor printer spoolers, but never did
implement multiprocessing.
However, I was given an excellent
opportunity to experiment when I up
graded my SwTPC 6800-based dual
disk-drive machine with a Motorola
6809 processor. This was accom
plished by making some minor hard
ware changes and plugging in a new

In certain situations,
assigning more than
one task to a single
processor noticeably
increases overall
execution time.
6809 processor card. The old 6800
card was plugged into another
motherboard, with a homemade
power supply. A friend had built a
wooden cabinet for his Sw TPC com
puter; his original cabinet soon held
my second computer. Since my bank
roll was limited, extra memory and
input/ output hardware were added
sparingly. Some swapping got me a
Shugart Associates SA-400 5%-inch
floppy-disk drive. Before long, I was
the proud owner of two almost iden
tical disk-based microsystems, one
running a 6800, the other, a 6809.

Both machines run FLEX, Techni
cal Systems Consultants' (POB 2570,
West Lafayette, IN 47906) excellent
DOS (disk operating system). FLEX
contains a built-in interrupt-driven
background (i.e., invisible to, and
not interactive with, the user) printer
spooler, allowing low-priority disk
file printing while the main user task
is running in foreground. This is
called "limited multitasking." But if
two things are happening at once on
one computer, isn't that just as good
as having two computers? No, not
quite.
Spooling is a beautiful feature I use
often, but it has a few drawbacks.
First, only two tasks are permitted,
one of which must be the printing of
the contents of a disk file. Second,
because the two tasks are swapped
under interrupt control, background
printing slows or stops while disk ac
cesses, or any operations that mask
interrupts, are being performed. This
is particularly noticeable when you
are using fast printers.
In fact, any single-processor multi
tasking scheme has an inherent
limitation. The available processor
time is split between the tasks. As a
result, no task can run as fast as it
would alone. On I/0- (input/ output)
intensive tasks, where much time is
spent waiting on I/O devices or oper

ator input, the effects of this time
division may be unnoticeable. On the
other hand, if the tasks rarely have to
wait on l/O, execution time may
slow down in almost inverse propor
tion to the number of tasks.
These problems can be avoided by
multiprocessing. Since I now had two
nearly identical machines, all excuses
for not developing a multiprocessing
system were gone. Several ap
proaches to putting the system
together were considered. The easiest
one is to designate one machine as the
primary unit, and let it control the
other as a secondary machine. All
control for the secondary machine
has to pass through the primary. Lit
tle extra hardware is required, and
the software is simple.
Another scheme is to use multiport
memory, a special block of memory
set up so that either machine may ad
dress it. To pass data or instructions
between machines, the data are writ
ten by one processor to this memory
and read by the other. Alth~ugh very

•

fast, this approach requires special
hardware and some complex soft
ware. Similar drawbacks would oc
cur if we used OMA (direct memory
access-the transmi:>sion of data
directly between the memory of a

Shared-memory,
direct-memory-access,
and shared-bus
multiprocessing
systems ·
Involve both complex
hardware and
software.
computer and a peripheral device,
which might be the other processor)
to pass data.
Another approach is to design a
small dedicated controller, such as a
single-chip microprocessor with a
program in ROM (read-only mem
ory), to control the larger machines.
The terminal connects to the con

troller, which in turn controls the
other machines via serial data ports.
Several other possibilities exist, in
cluding using a shared bus, where
two or more processors communicate
directly with memory and l/O via
read and write instructions, as with
the Intel 8086, Zilog Z8000, and
Motorola 68000 16-bit microproces
sors.
The method chosen for my first try
was the simplest-the primary /sec
ondary concept. The machines do not
have to be identical, or even similar.
Both only need serial ports that can
be interconnected, as in figure 1. The
ones shown here are serial RS-232C
ports. A serial port on the primary
machine (designated machine 1) is
plugged into the control port of the
secondary machine (designated ma
chine 2) where a user terminal would
be connected in a single-user system.
Any data or commands output from
machine 1 through this port are
obeyed by machine 2 as though they
came directly from the control ter

c~=~~~K~~!~OU~:!~~~~~}~Ce

1380 E. Edinger. Unit CC Santa Ana. CA 92705 (714) 558·3972

BROAD BAND MICROWAVE
RECEIVER SYSTEM
1.SGHZ to 2.4 GHZ

only
$295.00

I snooze
PM
0

d's:>

o o o D/

/~:oaLARM
0

With built-in-converter to channel
2, 3, or 4 of any standard TV set.
RANGE:

Line of sight to 250 miles

SCOPE:

Will receive within the frequency band from satelites. primary
microwave stations. and repeater microwave booster
stations.
CONTENTS: Packaged in 19"x19" x4 1/2" corrugated carton complete
with:
• 24" Dish
• 300 Ohm to 75 Ohm Adapter
• Feed-H orn Receiver
• 750 Ohm to 300 Ohm Adapter
• 60 Feet Coax Cable with Connectors
• Mounting Bracket
• 3 Feet Coax Cable with Connectors
• Mounting Clamp
• Instructions
WARRANTY:
180 days for ali factory defects and electronic failures for normal
useage and handling.
Defective sub assemblies will be replaced
with new o r re-manufactured sub assembly on a 48 hour exchange
guarantee.
This system is not a kit and requires no additional devices or equipment other than
a TV set to place in operation DEALER INQUIRIES INVITED.

Circle 94 on inquiry card.

·-~LINE

VOLTAG

TRANSIENT SUPPRESSORS
Fe7);~:~1 :::o~• /~TM

/)if~•I~ ::o:~~S~cond

~ANO~
PROTECTS:

PROTECTS AGAINST:

•Computers
•Micro-Computer Systems
•Word Processors
•Cash Registers
•Power Suool1es

•High Energy Voltage
Transients
•On-Off Sw1tch1ng
•Lightning Induced Transients
•Inrush of On/Off Power

oy~U~l~I~
DEALER INQUIRIES INVITED

Clipstrip
977E

Clipper
678F

®®

LISTED

LISTED

7133 Rutherford Rd. Baltimore, Md. 21207
(301) 298-3130
800-638-9098
Circle 157 on inquiry card .
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MACHINE TWO

MACHINE ONE

_J

_J

0

a:
I- 1
z a:
oo
u a.

0

a:
z a:

_J

~ l
a: a:
WO

I- 1

00

u a.

(/) a.

CONTROL
TERMINAL

Figure 1: A simple RS-232C serial connection between two computers can provide the
necessary communications interface to create a multiprocessing system.

McGraw-Hitt Bo~tore
1982 Books from Prentice-Hall
For the novice, for the engineer, for
programmers, analysts, designers,
data administrators, auditors, oper
ations supervisors.
Microprocessors and Microcomputers
Hardware and Software 2nd ed by Tocci and
Laskowski. Comprehensive review for mini
mum background. 416 pp $20 95
Advanced Computer Design by JK . Iliffe .
Case studies and illustrated applications for
future trends . 478 pp $28.00
Developing A Data Dictionary System by J
Van Ouyn Functional examples and sample
applications . 218 pp $25 .00
Data Models by Tsichritzis and Lochovsky. A
framework for re search directions in data
base problems 395 pp $24.95
IMC6raW-HffieoOk~re-------~~~
11221 Ave. of the Americas.NY N.Y 10020 ~· ,w
1
1

send me (circle) book# 1
No. copies:_
.

2
_

3
_

r •,

4 ••
BY4
_

1
Cl1eck. money order or credit card only
1Visa ___ Amer Exp .___ Master Cl1g ._
1

I Acct. No.
I Name

Expires

I Address

llllililiilililliilllil•
Please print clearly.

I C11 y
I Add

; ta te

_

Zip

_

1
I
1

I
I
I
I

o2 50 each for postage and
I
____________ I

aµµ,,LctU le ""'"" ' "'· µ1u,

l~a~I~ ___ ~

~~~~~-~~-~---~
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Circle 249 on inquiry card.

minal; it doesn't know the difference.
The only hardware c~ange is to cross
connect pins 2 (BA) and 3 (BB) on the
RS-232C cable connecting the two
machines. This can be done either by
making a special cable or by installing
a DPDT (double-pole, double-throw)
toggle switch on either machine. This
is necessary so the transmitted-data
line from one machine is connected to
the data-receiving line on the other.
Incidentally, the reversing switch is
also handy for connecting an external
modem to one of your serial ports. It
is necessary to reverse pins 2 and 3 in
that case, and the switch saves mak
ing special cables. See figure 2 for
details. Your ports or terminal may
have special handshaking require
ments, and you may have to tie pin 5
high or perform some.other modifica
tion to get proper operation. Your
hardware instruction book might
note the serial interface requirements.
(Or see "Build a Null Modem," by
Robert Haar, BYTE, February 1981,
page 198.)
Be sure the ports connecting the
two machines are set for identical
data rates, no faster than your
control-terminal rate. I suggest run
ning everything at 9600 bps (bits per
second), if your control terminal is
capable of it.

Software
The program in listing 1, called
MACH2 and written in 6809 assem
bly language, runs in machine 1, but
is called only when you "talk" to
machine 2. When it is running, all
characters typed on the user terminal
are routed through machine 1 over
the RS-232C line to machine 2, and
all responses from machine 2 are
routed by the software through ma
chine 1, back to the terminal. It has
the effect of the terminal being con
nected directly to machine 2. After
you have started machine 2 on a par
ticular task, typing a Control-X in
stantly puts you back in control of
machine 1. You can now start it on an
entirely different job from the one
machine 2 is working on. Later, you
may wish to talk to machine 2 again,
to check on the progress of a job.
With the described setup, just type

the name of the program, MACH2,
and you are again communicating
with your second machine. As
before, typing a Control-X gets you
back to machine 1.
The software necessary to do this is
simple. However, I couldn't resist
complicating it a bit, using the
enhanced instruction set available on
the 6809. For instance, moving a pro
gram to execute in a different area of
memory is painless. Unlike other
8-bit microprocessors, 6809 machine
language programs are easily written
to be position-independent. They are
not relocatable, as with a linking
loader, but truly position-indepen
dent. A program doesn't care what its
physical address in memory is-put it
anywhere, and it runs.
MACH2 is disk-resident. When
called, it is loaded into FLEX's
"utility-command area" of memory

Circle 476 on inquiry card .

and run. First, the program initializes
the serial port used to control the sec
ond machine. This has to be done
after power-up with any of the soft
ware-programmed serial ports before
use. Next, the program moves part of
itself (the permanent part) to the top
of user memory. This does two good
things. First, it frees the utility
command area for use by other utility
programs. Second, the program is
now memory-resident; it doesn't have
to be loaded from disk each time you
use it.
FLEX has already determined
where the top of memory is, and has
stored that address in an area re
served for pointers and other param
eters. The program gets that address,
and moves itself just under it. The
system's end-of-memory pointer is
changed to a location just below the
Text continlled
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SOURCE CODE

tor
3270 BISYNC
COMMUNICATIONS
Trying to interface your microsystem
with a host computer and are frustrated
because you just don't have enough
time to develop your software and you
want to quickly start utilizing the power
of the host?
Data Retrieval Corporation of Amer
ica will share with you the benefits of a
major research and development com
munications project.

The 3270 communications source
code package includes:
Source Code (written in 8080
Assembler) for an Intel iSBC 544
Intelligent Communication Con
troller.

PIN NUMBERS ON
08-25 CONNECTOR

~

0

~

0

w

•

0

I

0

w

~

(J)

>

<t

w
u
w

z

a:

Port 2 communicates with
an IBM 327X control unit,
emulating a host computer.
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Port

3 is not used.

Port 4 communicates with
an
IBM
3101
terminal,
emulating an IBM 3278 termi
nal.

Source code (written in PLM/86,
running under the iRMX 86 oper
ating system) for a job that com
municates with the iSBC 544.

REAR VIEW OF
DPDT TOGGLE
SWITCH
<t

Port 1 communicates with
a host computer, emulating
an IBM 327X control unit.

Ideal for a system like the new
Intel 86 I 330, also a saver for any
one planning on developing their
own 3270 bysinc communication.
Source Code supplied on 8" single
density diskettes or printout ...$500

,._
(b)

DATA RETRIEVAL CORPORATION OF AMERICA
5600 W. Brown Deer Ad.• Milwaukee. Wi 53223
414 ·355-5900

Figure 2: When connecting two computers' RS-232C ports, it may be necessary to swap
the connections to pins 2 (TD, transmit data) and 3 (RD, receive data) in the cable, as in
figure 2a, or install a toggle switch, as in figure 2b. Other installation-specific modifica
tions may be necessary to make the serial ports compatible.
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Listing 1: A 6809 machine-language program, MACH2, that permits a user to control two interconnecting machines from one ter
minal, allowing the execution of two different tasks by separate processors.

NAM
OPT

CDOJ
E004
E008
CDl8
CC2B
CD24
CDIE
CCl2

*
*

THIS PROGRAM ALLOWS CONTROL OF A SECOND
i~ACHINE VIA A SERIAL PORT.

*
*
*
*

*

ONCE CALLED, THIS PROGRAM IS /\\EMORY-RESIDENT
AND REQUIRES NO SUBSEQUENT DISK LOADS.
''MEMEND" IN FLEX CSCC2B) IS SET JUST BELOW
THIS PROGRAM So THAT IT WILL NOT BE VIRITTEN
OVER.

*
*
*

OPERATING SYSTEMa 680.9 FLEX <TM) T .S. C.
rlARDWAREa MACHINE I- SWTPCO 6809
MACHINE 2- SWTPCO 6800

*

i'IRI TTEN 2-5-80

*

CQUATES

VIARMS
POl?TI
POHT2
PUTCH R
MEME;ND
PCRLF
PSTRNG
UCTADD

CIOO
CIOO 20

01

START

CI02 01
CIOJ
CI06
CI08
Cl OB
Cl OD
Cl I 0
Cll 3
C.11 6
Cl 19
Cl IC
CllE
Cl20
Cl22
Cl 26
Cl28
Cl 2C
Cl2E
CIJO
CIJJ
Cl35
Cl 37
Cl 39

BD
CD24
86
03
B7
E008
86
11
B7
E008
FC
CC2B
FD
CI JD
83
0005
FD
CC21:3
IF
01
30
01
34
10
108E C210
34
20
108ECIJB
A6
AO
A7
80
IOAC E4
26
fl
32
62
35
I0
6E
84

MACH2
PAG

EQU
EQU
EQU
EQU
EQU
EQU
EQU

SCDOJ
SE004
SE008
SCDl8
SCC2B
SCD24
SCDI E
SCCI 2

ORG

SCIOO

BRA

MACH2

EQU

FCB
MACH2

MOVE

JOHN R.

JSR
LOA
STA
LDA
STA
LDD
STD
SUBD
STD
TFR
LEAX
PSHS
LOY
PSHS
LOY
LOA
STA
CMPY
BNE
LEAS
PULS
JMP

HARRINGTON

FLEX 9 WARMSTART
CONTROL PORT ADDRESS
PORT TALKING TO SECOND MACHINE
OUTPUT CHARACTER TO CONTROL PORT
"END OF MEMORY 11 STORAGE
<C RLF> TO CONTROL PORT
<CRLF> AND STRING TO CONTROL PORT
USER COMMAND TABLE AOORESS

BRANCH OVER VERSION
VERSION

I

PCRLF
#3
MASTER RESET FOR ACIA PORT
PORT2
#S 11
8 BITS, NO PARITY, 2 STOP BITS
PORT2
PORT IS NOW INITIALIZED
MEMEND
PRESENT END OF MEMORY
ORIGME
SAVE IT FOR LATER
#ENDPGM-MACH20 SUBTRACT LENGTH OF PART TO BE MOVED
MEMEND
SET MEMORY END JUST BELOW OUR PROGRAM
D, X
MEMEND GOES INTO X
l,X
NOW X HAS NEW STARTING ADDRESS
X
SAVE IT
#ENDPGM
LAST BYTE TO BE MOVED
Y
SAVE ITS ADDRESS
#MACH20
FI RSI BYTE TO BE MOVED
,Y+
GET A BYTE OF THIS PROGRAM
AND MOVE IT
, X+
,S
FINISHED?
MOVE
NOT YET
2,S
FIX STACK
X
GET NEW STARTING ADDRESS
,X
AND GO THERE

* THE REST OF THIS PROGRAM GETS RELOCATED TO A
* NEW SPOT JUST UNDER TOP OF USER MEMORY SPACE.
*THE CODE IS POSITION-INDEPENDENT AND WILL RUN
* ANYWHERE. PART OF THE CODE MOVED IS AN EXTENSION
* TO THE FLEX COMMAND TABLE CCOMTBU.
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Listing 1 continued:

Cl3B 2D

D2

Cl30 DDDD

MACH2D

BRA

MACH21

BRANCH AROUND TEMP STORAGE

ORIGME

FOB

D

ORIGINAL TOP OF MEMORY ADDRESS

LEAX
STX
LEAX
STX
LEAX
STX
LEAX
JSR
JSR
LOX
BSR
BCC
BSR
CMPA
BNE
LEAX
JSR
JMP

MACH22,PCR GET NEW ADDRESSES FOR ROUTINES
ADDRI ,PCR AND PUT IN COMMAND TABLE
RESToRE, PCR
ADDR2, PCR
COMTBL,PCR POINT TO COMMAND TABLE
UCTADD
TELL FLEX WHERE IT IS Nori
MSG,PCR
"YOU ARE NOW CONTROLLING MACHINE T~0
PSTRNG
PCRLF
#PORTI
POINT TO CONTROL PORT
CHECK
ANY KEYBOARD INPUT?
MACH25
NOPE
IN PORT
YES- GET THE CHARACTER
#S 18
CONTROL- X?
MACH24
NOPE
MSG2,PCR "YOU ARE NOW CONTROLLING MACHINE ONE (6809)
PSTRNG
WARMS
BACK TO FLEX

BSR
LOX
l3 SR
BCC
BSR
JSR
BRA

OPORT2
#PORT2
CHECK
MACH23
INPORT
PUTCHR
MACH23

Cl3F
C\43
Cl47
Cl4l3
Cl4F
Cl53
Cl 56
Cl5A
Cl5D
Cl6D
Cl 63
Cl65
Cl 67
Cl69
Cl6B
Cl60
Cl 71
Cl74

3D
AF
3D
AF
3D
BF
3D
BO
l30
8E
80
24
80
81
26
3D
130
7E

80 DD13
80 DDBC
80 DD5D
80 DDBE
80 DDAA
CCl2
80 DD4F
COi E
CD24
EDD4
22
12
22
IS
DA
80 DD5F
CDIE
CD03

MACH21

CI 77
Cl 7 9
Cl7C
C17E
Cl 8D
Cl82
Cl85

80
BE
80
24
80
BO
2D

17
EDD8
D9
ED
D.9
CDl8
09

MACH24
MACH25

MACH22
MACH23

JWARMS

*
*
Cl 87 A6
Cl 89 47
Cl8A 39

84

Cl8B A6
Cl80 84
Cl8F 39

DI
7F

Cl9D
Cl93
Cl 94
Cl 95
Cl 97
Cl 9A

F6

EOD8

57
57
24
87
39

F9

Cl 9B
Cl 9E
CIAI
Cl A4
CIA7

8E
BF
AE
BF
20

Cl A9 20 20 59 4F
CIDO 20 20 59 4F

Cl FD 40 41 43 48
Cl 56
C205 52 45 53 54

I,X
#S7f

GET THE CHARACTER
STRIP PARITY BIT, IF ANY

LOB
ASRB
ASRB
BCC
STA
RTS

PORT2

GET STATUS BYTE
SHI FT READY BIT INTO CARRY

OPORT2
PORT2+1

LOOP UNTIL READY
SEND THE CHARACTER

RESTORE MACHINE TO ORIGINAL CONDIT! ON
#0
UCTADD
CLEAR EXTENSION TO COMMAND TAt3LE
ORIGME,PCR GET ORIGINAL MEMORY END ADDRESS
MEMEND
PLUG IT BACK IN
JV/ARMS
AND EXIT

STRINGS

MSG
MSG2

*
C203

LOA
ANDA
RTS

RESTORE LOX
STX
LOX
STX
BRA

*

GET STATUS BYTE
SHIFT STATUS BIT INTO CARRY
CARRY SET INDICATES CHARACTER WAITING

'x

SEND CHARACTER TO PORT TWO CSECOND MACHINE)

EDD9

0000
CCl2
8C 99
CC2B
CB

LOA
ASRA
RTS

INPUT CHARACTER FROM A PORT CENTER WITH PORT ADDRESS IN Xl

OPORT2

*

SEND TO SECOND MACHINE
POINT TO SECOND MACHINE
IS IT TALKING TO US?
NO, LOOP
YES, GET THE CHARACTER
PRINT ON CRT
AND LOOP FOR MORE

'

I NP ORT

*

11

CHECK PORT FOR INPUT- ENTER WITH PORT ADDRESS
IN X REGISTER

CHECK

*

11

FCC
FCC

I
I

-YOU ARE NOW CONTROLLING MACHINE TW0-/,4
-YOU ARE NOW CONTRO LLI NG MACHINE ONE C6809) I, 4

COMMAND TABLE

COMTBL
ADDRI

FCC
FOB
FCC

/MACH2/ ,0 .
MACH22
/RESTORE/,O
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Listing 1 continued:

ADDR2

C200 Cl9B
C20F 00
C210 00

ENDPGM

FOB
FCI:l
FCB

RESTORE
0
0

END

STAfH

0 ERROR< S) DETECT ED
SYMBOL TABLE:
ADDRI
INPORT
MACrl22
MO'/E
PCRLF
RESTOf.I

C203
Cl8B
Cl56
Cl 2C
CD24
CI 9B

ADDR2
JWARMS
MACH23
MSG
PORTI
START

C200
Cl74
Cl60
CIA9
E004
Cl 00

CHECK
MACH2
MACH24
MSG2
PORT2
UCTADD

Cl87
CI03
Cl 77
CIDO
E008
CCI 2

COMTBL
MACH20
MACH25
OPORT2
PSTRNG
WARMS

CIFD
Cl3B
Cl 79
Cl 90
CDIE
CD03

ENDPGM
MACH21
MEMEND
ORIGME
PUTCHR

C210
Cl3F
CC28
Cl 30
CDl8

Text continued from page 467:

commands. The advantage of mem
ory-resident programs is that they
don't have to be loaded from disk
each time they are used-just type in
the name of the program and it's run
ning. FLEX does the difficult part.
You just have to create the new
command-table extension and tell
FLEX where it is. This is done by
stuffing the address of the table in a
special memory location. Then,
whenever you type in a command,
- - - - - - - - - - -- - - - - - - - - - - - - - - - ----, FLEX looks at its table, then your
table, before looking on the disk for
the command.
This is the way it works: after
power-up, the first time you type
"MACH2" the program is loaded
from disk and run. Subsequent calls
to MACH2 are instantaneous, since
the program is already in memory
and the addition to the command
DIGITAL HARMONY
table points to it. This feature saves
On the Complementarity
of Music and Visual Art
much time and disk wear in a long
By John Whitney
session. The added command table is
BYTE Books is pleased to offer
physically located at the end of the
Digital Harmony, a major new work
program. Remember, this is a pro
by John Whitney. Digital Harmony
tected area of memory, not likely to
lays the foundation for the new field
get written over. Two commands are
of audiovisual art made pos sir - - - ble by microcomputers .
in the table: "MACH2", which con
Whitney, whose film art has
nects the terminal to machine 2, as
been an influence on technolo
described
earlier, and "RESTORE",
gical arts and cinematic special
Please send me:
effects from STAR WARS to
_ _ copies or DIGITAL HARM O NY $21 .95
which turns off the multiprocessing.
2001: A SPACE ODYSSEY,
That is, it restores machine 1 to its
Add 75ot per book to cover p m tage and handlin g.
explores the special union of
Please remit in U. S. fund s or draw o n a U.S. Bank.
music and computer graphics.
original
configuration by disabling
LJ Check enclosed in the amount of $_ _ _ _ _ _ __
Colorful illustrations as well as
new
command
table and putting
the
I I Bill VISA
I I Uill MasterCa rd
the program listings that
Acct No .
- - - -  Expires _ _ _ _ __
the top-of-memory pointer back to its
generated them are included.
Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
The descriptions are sufficient
original value.
Title - - - - -- - - - - - -- -
for any composer or computer
RESTORE was used mainly during
Company - - - - - - - - - - - - - - 
experimenter to trans form the
program
development and debug
Stri:el - - - - - - - - - - - - - - - 
small computer into an ideal in
ily _ _ _
_ _ _ Cede _ __
ging.
It
is
not
particularly useful now.
strument for creating composi
tion s in aural and visual art.
No
provisions
were made in the pro
Call our toll-Free Number
70 Main St.
~':~
Peterborough, NH 01458
800-258-5420
1. I
gram for passing data files between

program, to protect it. This address is
checked by most software, which will
not use memory above it, making the
program fairly safe from being clob
bered. Now that the program is in a
safe place, you transfer control to it,
and it executes. The flowchart (figure
3) shows how it works. All communi
cation with machine 2 is routed
through the program until a Control
X is entered from the keyboard, at

which time it jumps to the DOS, put
ting you back in control of machine
1. Executing the program again sends
your communication to machine 2,
and so on.
Now comes the tricky part. FLEX
allows its command table, the look
up table of memory-resident pro
grams and routines that appear as
DOS commands to the user, to be ex
tended to include any number of new

Music and Art Cross Paths
at the Computer

S1:uc 1 P·10~ .
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Circle 68 on inquiry card.

BEG IN

PRINT "YOU ARE NOW
CONTROLLING MACHINE
TWO" ON TERMINAL

YES

NO

lcHA'RA°crER  - I
I

READY AT

SEND CHARACTER
\ - 

TO SECOND MACHINE

-

L - ~~O~R~ ~~ _ _j

r

- - -j

CHA~c"T°ER
REAOY FROM

l _

- - -,

I

~~~~Two__ _J
PRINT "YOU ARE NOW
CONTROLLING MACHINE
ONE " ON TERM INAL

PRINT THE CHARACTER
ON THE TERMI AL
RETURN TO
OPERATING
SYSTEM

Figure 3: Flowchart of the algorithm used in the communications and control program given in listing 1.
··- ...

machines, just commands. Presently,
I move text or data files between
machines by swapping disks between
drives .
If you are running FLEX on a
6809-based computer, you can use
this software as is. If not, the algo
rithm represented by the flowchart of
figure 3 can easily be written in
almost any language on any com
puter. It could even be written in
BASIC, if you have latent masoch
istic tendencies. The extra command
table and the self-relocation features
are not required, but are handy.
You might even extend the algo
rithm to control a dozen or more
machines. That'll keep you out of
trouble for a year or two-trying to
dream up a dozen things you need to
do simultaneously.
Presently, data transfer is limited
to a rate of 9600 bps, the maximum
speed available on the serial ports
without modification. This just isn't
fast enough for some things I have in
mind, so my next major project will
be dual-port memory for very fast
transfer of data between machines.
But I think if you try the present
scheme, you'll like the results.•

HIS CONTRIBUTIONS WERE
DE PO SIBLE BY YOURS.

·1.

!,

\' , .
I •

. '

j

r
I r

, .~

~ndoitao•e.

GIVE TO THE UNITED NEGRO COLLEGE FUND.
A mind is a terrible thinq to waste.
A public 'l'IV iU' ()J !hi:-. rnciqu1 1ne <.JI 1d

r he Adverti~lll<J Cot11H_ii.
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An Introduction
to NSC Tiny BASIC
The Language of the INS8073
Jim Handy
National Semiconductor
2900 Semiconductor Dr.
Santa Clara CA 95051
408-737-4613

National Semiconductor's new INS8073 Microinter
preter is the first single IC (integrated circuit) that can be
programmed in a high-level language. Since a description
of the hardware in INS8073-based systems has already
appeared elsewhere (see "On-Chip Tiny BASIC Dumps
Development Systems," Electronic Design, November
22, 1980, page 235), this article will focus on the language
of the new chip. Called NSC Tiny BASIC, it resembles
other Tiny BASIC interpreters but has certain enhance
ments, which I'll describe in detail. (See table 1 for a sum
mary of NSC Tiny BASIC features.) Especially note
worthy are NSC Tiny BASIC features that make inter
rupts and input/output (1/0) routines easy to handle and
others that make provisions for multiprocessing.
NSC Tiny BASIC offers advantages to both the inex
perienced and the experienced programmer. Using NSC
Tiny BASIC, the inexperienced programmer can write
comprehensive programs in much less time than
equivalent assembly-language programs would require.
And since NSC Tiny BASIC lets you jump back and forth

About the Author
At the time he wrote this article, Jim Handy was product marketing
engineer for single-chip microcomputers at National Semiconductor
Corporation. He is now employed by Digital Research.
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between machine code and BASIC, the experienced pro
grammer can write less important routines in BASIC
while still using assembly-language for critical routines.

Language Expressions
NSC Tiny BASIC permits the use of 26 variable names:
the letters A through Z. The values assigned to these
variables are 16-bit signed integers. Fractions or floating
point numbers are not allowed.
All numeric constants are decimal numbers except
when preceded by a number sign (#), which indicates a
hexadecimal number. For example, "55" would be treated
as a decimal number, while "#55" would be treated as
hexadecimal (equal to 85 decimal). Decimal constants
must be in the range of -32767 to +32767. Relational
operators are the standard BASIC symbols ( = equal to;
> greater than; < less than; < = less than or equal to;
> = greater than or equal to; < > not equal to). The
relational operators return either a 0 (FALSE) or -1
(TRUE) as a result. Note that > < is an illegal operator.
Standard arithmetic operators are provided for the
four basic arithmetic functions ( + addition; - subtrac
tion; I division; * multiplication). The arithmetic is stan
dard 16-bit two's-complement arithmetic. Fractional quo
tients are truncated at the right, not rounded, and re
mainders are dropped; therefore, both 16/3 and 17/ 3

give 5 as a result. As usual, division by zero is not permit
ted; it will result in an error break.
NSC Tiny BASIC follows the usual algebraic rules for
order in evaluating expressions. Parentheses control the
order of evaluation, and you should use them liberally.
They insure clarity in complicated expressions.
NSC Tiny BASIC provides logical operators AND,
OR, and NOT. These perform bitwise logical operations
on their 16-bit arguments and produce 16-bit results. The
AND and OR operators are called binary operators
because they perform an operation on two arguments (or
operands). Here's an example of the use of AND, with the
binary interpretation shown at right:
>LIST
lOA = 75
20 B = 99
30 C =A AND B
40 PRINT C
>RUN
67

A = 0000 0000 0100
B = 0000 0000 0110
= 0000 0000 0100

c

1011
0011
0011

+ 32767

Operators
Relational Operators

>
<
>=
<>
Arithmetic Operators

+

Logical Operators
AND
OR
NOT
The Indirect Operator
Accesses absolute memory locations one
byte at a time; e.g., LET X= @6800 assigns
value at address 6800 to X.

Functions

RND (a,b)
STAT

TOP
INC
DEC

>RUN
7 51
7 52
BOTH ARE BIG
7 51

INPUT$ A

Variable Names A-Z
Decimal constants in the range - 32767 to
Hexadecimal numbers (preceded by a "#")

MOD (a,b)

>LIST
10 INPUT A
20 INPUT B
30 IF (A> 50) AND (B> 50) THEN GO TO 60
40 PRINT "ONE OR BOTH ARE SMALL"
50 GO TO 10
60 PRINT "BOTH ARE BIG"
70 GO TO 10

If we run the program, console output will look like this:

Expressions

@

The following program shows how the logical AND can
be used with other relational operators:

Yields absolute value of remainder from
division of a by b
Generates pseudorandom integer in range
from a through b, inclusive
Represents 8-bit value of the status register
Yields address of first byte above the pro
gram in the current page of RAM
Increments a memory location
Decrements a memory location

Statements
Input/Output Statements
INPUT
Inputs one or more expressions or numbers,
separated by commas (or spaces)

Inputs a string to successive memory loca
tions starting at location A
PRINT
Outputs information from program; gives
decimal numbers and quoted strings
PRINT $ B
Prints string beginning at address B up to
next carriage rturn
Assignment Statements
LET
Sets a variable, memory location, string
variable or the status register to value
entered
Program-Control Statements
GO TO
Branches to line number
GOSUB
Calls subroutine at line number
RETURN
Returns control from subroutine to line
following GOSUB statement
IF/THEN
Shifts program control based on result of
logical test
DO/UNTIL
Causes repetition of enclosed statements
until specified condition is met
FOR/NEXT
Causes repetition for specified number of
times
STEP
Sets size of increment in iterations of
FOR/NEXT statements
LINK
Transfers control to a machine-language
routine at a specified address
ON
Helps process interrupts; "ON interrupt-#1,
200" transfers control to GOSUB statement
at line 200 when specified interrupt occurs.
STOP
Causes program to stop and prints current
line number, then returns to edit mode
Resumes execution of program stopped by
CONT
STOP
DELAY
Delays execution for specified number of
time units up to maximum of 1040
milliseconds
CLEAR
Initializes all variables to 0, disables inter
rupts, enables BREAK capability, resets all
stacks
Commands
NEW
RUN
LIST

Establishes a new start-of-program address
Runs the current program
Lists the current program

Table 1: A summary of NSC Tiny BASIC features.
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7 51
7 49
ONE OR BOTH ARE BIG
7 49
7 49
BOTH ARE SMALL

7 49
ONE OR BOTH ARE SMALL
7 49
7 49
ONE OR BOTH ARE SMALL

?AC

STOP AT 10

?AC

>

STOP AT 10

>

The following similar program shows the use of a logical
OR with other relational operators:
>LIST
10 INPUT A
20 INPUT B
30 IF (A>50) OR (B>50) THEN GO TO 60
40 PRINT "BOTH ARE SMALL"
50 GO TO 10
60 PRINT "ONE OR BOTH ARE BIG"
70 GO TO 10
Here's a sample run:
>RUN
7 51
7 52
ONE OR BOTH ARE BIG

Reliable Business
Software

DATASMITH software requires no previous computer
experience, so it can be used effectively by your present
office staff. The menu-driven systems feature extensive
error detection and correction facilities , so they are
"friendly" to the user.
•

•

•

GENERAL LEDGER. Everything you need to keep
the books. Features easy-to-use data entry and
error correction , trial balance, fast post , and a vari·
ety of comprehensive reports. Automatic error
detection keeps the books in balance. Writes
checks and makes journal entries in one operation.
PAYROLL. A very flexible system that adapts to a
wide variety of needs. Features Federal, state, and
local tax calculations, El credit, and special pay
and deduction amounts. Prints all necessary
reports , paychecks , and W-2 forms.
DATA MANAGER. A powerful generalized data
management system that lets you define, enter, up
date, sort, select, and print reports from a database
of your own design. Applicable to almost any job
where records must be kept, this system can
replace literally hundreds of programs.

Put your computer to work with these sophisticated
systems now. Programs are available for 48K or larger
two-disk systems in your choice of code for Microsoft
BASIC-80® under CPIM'" or Micropolis '') BASIC . Write
or call for complete details. Customized systems also
available .

URTRSr:l~Tti
Box 8036, Shawnee Mission, KS 66208, (913) 381-9118
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The third logical operator (NOT) is unary; i.e ., it per
forms an operation on only one argument. An example
follows, again showing the binary interpretation at right:
>LIST
lOA=ll

A

20 B =NOT A
30 PRINT B
>RUN
-12

0000 0000 0000 1011 = 11
10

B = 1111 1111 1111 0100

-12
10

Tiny BASIC Functions
NSC Tiny BASIC offers several functions for use in
arithmetic expressions. For example, the MOD (or
modulo) function returns the absolute value of the re
mainder from the division a/b, "where a and b are ar
bitrary expressions. If the value of b is zero, an error
break will occur as in any division operation. Here's an
example of the use of MOD:
>LIST
10 A= 95
20 B = 44
30 PRINT MOD (A,B)
>RUN
7

2

44

/95
88
7 MOD (95,44)

The NSC Tiny BASIC random-number generator is
called RND, and it returns a pseudo-random integer in
the range from a through b, inclusive. For the RND func
tion to perform correctly, a should be less than b, and
b- a must be less than or equal to 32767 (decimal). A
typical example is:
> 10 PRINT RND (1,100)
>RUN
27
The STAT function returns the 8-bit value of the INS8073
status register. ST AT may appear on either side of an
assignment statement, enabling you to modify the status
register as well as read it. The carry and overflow flags of
the status register are usually meaningless, because the
NSC Tiny BASIC interpreter itself is continually modify
ing these flags. The interrupt-enable flag may be altered
by an assignment to ST AT (e.g ., STAT = #FF). Loca
tions of individual flags in the status register are shown in

table 2. The function of each bit in the status register is
shown in table 3. Here is an example of the use of the
STAT function:
>LIST
10 LET A= STAT
20 PRINT A
>RUN
176 The decimal number, 176, translates to
1 0 1 1 0 0 0 0 binary.

10 INPUT A
20 INPUT B,C
When the statement at line 10 is executed, NSC Tiny
BASIC prompts you with a question mark. You type in a
number, which is assigned to the variable A after you
press the RETURN key. NSC Tiny BASIC then prompts

Other Functions

BIT

DESCRIPTION

The TOP function returns the address of the first byte
of RAM (random-access read/write memory) above the
NSC Tiny BASIC program that is available to the user.
This will be the address of the highest byte in the NSC
Tiny BASIC program, plus 1. A program can use all the
memory in the RAM above and including TOP as
scratchpad storage. As an example:

7

CARRY/LINK (CY/L): This bit is set to 1 if a carry occurs
from the most significant bit during an add, a subtract, or
any instruction that alters the status reg ister. This l;lit
may also be set by the operations performed by the
SHIFT RIGHT WITH LINK (SRL) and the ROTATE RIGHT
WITH LINK (RRL) machine-language instructions.

6

OVERFLOW (OV): This bit is set if an arithmetic
overflow occurs during a machine-language add or sub·
tract instruction.

> 10 PRINT TOP
>RUN
4400
4400 is the first address of unused RAM

NOTE: Bit 7 and bit 6 may be of little or no use in an
NSC Tiny BASIC program.

5

SENSE BIT B (SB): Tied to an external connector pin,
this bit can be used to sense external conditions. This is
a "read-only" bit; it is not affected when the contents of
the accumulator are cop ied into the status register by a
STAT instruction. Sense bit Bis also the second interrupt
input and may be examined by use of the " ON" com·
mand.

4

SENSE BIT A (SA): Like sense bit B, th is bit is tied to an
external connec tor pin and serves to sense external con·
ditions. In addition, sense bit A acts as the interrupt input
when the INTERRUPT ENABLE (see bit 3 of status
register below) is se t. This bit is also a " read-only" bit
and can be examined with the "ON " command. NSC
Tiny BASIC uses this bit as the serial input bit from the
TIY or CRT.

3

USER FLAG 3 (F3): This bit can be set or reset as a
control function for external events or for software
status. It is available as an external output from the
INS8073.

2

USER FLAG 2 (F2): Similar to F3. This flag is used by
NSC Tiny BASIC to control the paper-tape reader relay.

The INC and DEC functions increment or decrement a
memory location X. Here are some examples:
10 LET X = 1032
20 A=INC(X)

50 B=DEC(X)
60 X= INC(6000)
70 Y = DEC(6000)
These instructions are used for multiprocessing and are
noninterruptible. This means that if two 8073s are used
on the same bus, whenever one processor executes an
INC (X) or DEC (X) instruction, the other processor must
remain idle. These instructions are generally used for
communications between processors in a multiprocessor
system.

USER FLAG 1 (F1): Similar to F3. This flag is used by
NSC Tiny BASIC as the serial -output bit (with inverted
data) to the TIY or CRT.

Statements

NOTE: The outputs of flags 1, 2, and 3 of the status
register serve as latched flags . These flags are set to the
specified state when the contents of the status register
are modified by an assignment to STAT, and rema in in
that state until the contents of the status register are
modified under program control.

The INPUT statement is used to input data to an NSC
Tiny BASIC program. One or more items (variables, ex
pressions, etc.), separated by commas, may be entered
according to the following formats:
0
Most
Significant
Bit

7

6

5

4

3

Least
Significant
0 Bit

2

~~~~~~~~~~~~~-

CY/L OV SB

SA

F3

F2

F1

IE

fable 2: A representation of the IN5807 3 status register. Bits
5' through 0 can be either read or set from NSC Tiny BASIC.

INTERRUPT-ENABLE FLAG (IE): The processor
recognizes the interrupt inputs if this flag is set. This bit
can be set and reset under program control. When the
interrupt-enable flag is set, NSC Tiny BASIC recogn izes
external in terrupt requests received via the SENSE A or
B inputs. When reset, this interrupt-enable flag prevents
the INS8073 from recogn izing interrupt requests.

Table 3: A summary of the function of each bit in the
INS807 3 status register.
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you with another question mark, and you type in two
numbers, separated by commas. These numbers will be
assigned to B and C in that order. A sample run follows:
RUN
7 45
7 237, 4455
NSC Tiny BASIC would now continue execution of the
program.
NSC Tiny BASIC accepts expressions as well as
numbers in response to an INPUT request. For example:

>LIST
lOA=lO
20 INPUT B,C
30 PRINT B,C
>RUN
7A+l,A*2
11 20
The comma between the entered expressions is not man
datory and can be replaced by spaces if the second ex
pression does not start with a plus or minus sign. There
must be at least as many expressions in the input list as
variables in the INPUT statement. If an error occurs
when NSC Tiny BASIC tries to evaluate the typed-in ex
pression, the message
RETYPE
is printed along with the error message, and the question
mark prompt will appear again so that you can type the
expressions correctly.
NSC Tiny BASIC allows string input, as described in
the section on string.handling, found later in this article.
INPUT may not be used in the command mode.
The PRINT statement is used to output information
from the program. Quoted strings are displayed exactly
as they appear, with the quotes removed. Numbers are
printed in decimal format. A space precedes positive
numbers, and a minus sign precedes negative numbers.
All numbers have a trailing space. A semicolon at the
end of a PRINT statement suppresses the usual carriage
return and line feed with which NSC Tiny BASIC ter
minates the output.
Strings stored in memory (such as those generated by a
string input statement) may also be printed. A typical ex
ample:
>LIST
PRINT 'THIS IS A STRING"
20 A=lO
30 B=20
40 PRINT "10 PLUS 20=", A+B
RUN
THIS IS A STRING
10 PLUS 20 = 30
476
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The word LET may be used or omitted in an assign
ment statement, but the execution of an assignment state
ment is faster if the word LET is used. The left portion of
an assignment statement may be a simple variable (A
through Z), ST AT, or a memory location, which is in
dicated by an @ followed by a variable, a number, or an
expression in parentheses. Here are some sample
assignments:
LET X=7
X=7
LET E=I*R
E=I*R
STAT=#70
LET @A=255
@(T+36)=#FF
Conditional assignments may be made without using
an IF statement. The method hinges on the fact that all
predicates are actually evaluated to yield -1 if true and 0
if false. Thus, if a predicate is enclosed in parentheses, it
may be used as a multiplier in a statement as shown here:

LET X= - A... (A> =O)+ A •(A<O)
This statement would assign the absolute value of A to X.

Program Control
NSC Tiny BASIC provides an assortment of program
control statements. The GO TO statement permits pro
gram branches to a specific line number or a line number
called by an arbitrary expression. For example,
10 GO TO 50
would cause the program to jump from line 10 directly to
line 50, but
10 GO TO X+5
would cause the program to jump from line 10 to line
X + 5. The value of X is variable, allowing dynamic con
trol of program execution at this point.
The GOSUB and RETURN statements are useful when
a computation or operation must be performed at more
than one place in a program. Rather than write the
routine over again each time it is needed, you employ a
GOSUB instruction to "call" the computation or opera
tion (referred to as a subroutine). After the subroutine
has been executed, a RETURN instruction (the last in
struction of the subroutine) causes the program to resume
execution at the next line number following the original
GOSUB instruction. An example is shown in figure 1.
GOSUBs maybe nested up to eight levels deep (including
interrupt levels).

The IF ...THEN statement allows program control to
be modified by a logical test condition. The test condition
follows the IF clause of the statement. When the test con
dition is true (nonzero), the THEN portion of the state- .
ment will be executed. When the test condition is false
(zero), the THEN portion will be ignored and execution
will continue at the next numbered line of the program.
For example:

10 PRINT 1: PRINT
20PRINT2
30 I=3
40DO
so J=112
60 N=l
70DO

:REM J IS THE LIMIT
:REM N IS THE FACTOR
:REM SEEKS A DIVISIBLE
FACTOR OF I

BO N=N+2
90 UNTIL (MOD(I,N)=O OR (N> J))
100 IF N> J PRINT I :REM NO DIVISIBLE FACTOR
110 I=I+2
120 UNTIL (I> 100) :REM ENDS THE SEARCH

SO IF X> J THEN GO TO 140
NSC Tiny BASIC allows the omission of
THEN from an IF ...THEN statement. This
also allowed on some larger BASICs, enhances
of the program. The previous example would

: REM I IS NUMBER TESTED

the word
omission,
the clarity
become:

By enclosing a 0 or more statements between the DO and
the UNTIL <condition> statement (where the < condi
tion> is any arbitrary expression), you cause repetition
of the enclosed statements as a group until the < condi
tion> evaluates to a nonzero number (a true condition) .
DO...UNTIL loops can be nested, and NSC Tiny
BASIC will report an error if the nesting level becomes
too deep (more than eight levels).
The FOR...NEXT statement in NSC Tiny BASIC is
identical to the FOR ... NEXT statement in standard

SO IF X>J GO TO 140
The DO...UNTIL statement is unique to NSC Tiny
BASIC. Borrowed from Pascal, this statement is used to
program loops, thus keeping GO TO statements to a
minimum. The DO . . . UNTIL statement makes NSC
Tiny BASIC programs clear in structure and easy to read.
The following example shows the use of DO... UNTIL
statements to print numbers less than 100:

SUBROUTINE

MAIN PROGRAM

10 LET X=5
20 B=X+8

200 Y=X+B/P.

50 GOSUB 200
60 X=Jl./B

/
/
/

/

'

/

/

/

,,

•

100 GOSUB 200 ..

., "

., "

.,,

,/

"'
250 RETURN-,
\

,,,..110 X=X*B
I
(

'

.......

__________________

-

- -

I

I

Figure 1: The effects of the GOSUB and RETURN statements in NSC Tiny BASIC. On the first GOSUB call (line 50), the order of
execution follows the solid arrows. On the second GOSUB call (line 100), the order of execution follows the dashed arrows.
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BASICs. A STEP function in the FOR statement may be
used to specify the size of the increment in each iteration
of the statement. In the absence of a specified STEP, NSC
Tiny BASIC assumes a STEP value of +1. The value of
the STEP may be either positive or negative. Starting and
ending values of the FOR. . . NEXT loop are included in
the FOR statement. The loop is repeated when the NEXT
statement has been executed, provided the upper limit of
the FOR statement has not been reached. When the upper
limit is reached, the program will exit from the
FOR...NEXT loop. NSC Tiny BASIC .causes an error
break if the variable in the NEXT statement is not the
same variable as that used in the FOR statement.
FOR. . .NEXT loops may be nested, and NSC Tiny
BASIC will report an error if the nesting level becomes
too deep; a depth of four levels of FOR loop nesting is
allowed. A FOR loop will be executed at least once,. even
if the initial value of the control variable already exceeds
its bounds before starting. The following program would
print the odd integers less than 100:
10 N=lOO
20FORI=1 TON STEP 2
30 PRINT I
40 NEXT I

:REM UPPER LIMIT
:REM START AT 1 WITH
STEP OF 2
:REM PRINT A NUMBER
:REM REPEAT (at line 20)
20)

When increased execution speed is needed, you can use
a LINK statement to transfer control from an NSC Tiny
BASIC program to an INS8073 machine-language rou
tine. A statement of the form LINK <address> will
cause transfer of control to the INS8073 machine
language routine, starting at the specified address. Con
trol is transferred by execution of a JSR (Jump to Sub
routine) instruction.
The INS8073 has two address pointers, P2 and P3, in
addition to the program counter and the stack pointer.
When a LINK statement transfers control to a machine
language routine, the routine can modify the pointers P2
and P3. The value of pointer P3 is unpredictable; P2
points at the starting location of the storage of A through
Z variables. These variables are stored in ascending
alphabetical order, two bytes each, low-order byte first.
Here is an example:
10 LINK #1800
20 IF A=O THEN PR
"SENSE A IS LOW"
30 IF A=l THEN PR
"SENSE A IS HIGH"
99 STOP
>RUN
SENSE A IS HIGH
STOP AT 99
>RUN
SENSE A IS LOW
STOP AT 99
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NSC Tiny BASIC trans
fers to address #1800
to read sensor.

Program transfers back
to NSC Tiny BASIC

The program above requires the machine-language
program described below to be loaded into address 1800
hexadecimal.
1

. TITLE SENSE

2 0000
3 1800 06

. = 01800
LO
A,S

4 1801
5 1803
6 1805
7 1807

AND
BZ
LO
ST

0410
6C02
C401
CAOO

8 1809 SC

RET

9

.END

0000

A, =16
LOW
A, = 1
A,O,P2

;THIS PROGRAM
READS SENSE A PIN
;TINY BASIC JUMPS
HERE

;STORES AC
CUMULATOR INTO
LOCATION OF
VARIABLE A
; RETURN TO TINY
BASIC

The ON statement helps process interrupts. The format
of the statement is:
ON interrupt-#, line-number
When the numbered interrupt (interrupt-#) occurs, NSC
Tiny BASIC executes a GOSUB statement beginning at
the line number given. If the line-number given is zero,
the corresponding interrupt is disabled at the software
level. Interrupt numbers may be 1 or 2. Use of the ON
statement disables console interrupts (BREAK function).
Interrupts must also be enabled at the hardware level by
setting the interrupt-enable bit in the status register (e.g.,
using STAT=l) .
Although the last line of a program does not have to be
a STOP statement, use of a STOP in this way does help
in debugging. The STOP statement may be inserted as a
breakpoint in an NSC Tiny BASIC program. On en
countering a STOP statement, NSC Tiny BASIC prints a
stop message and the current line number, then returns to
the edit mode. Thus, you can see whether your program
has reached the desired point. Any number of STOP
statements may appear in the program. By removing the
STOP statements one by one, you can test the program in
parts until debugging is completed. Execution of a
stopped program may be continued after the STOP by a
CONT (continue) command.

Other Useful Features
The DELAY statement delays NSC Tiny BASIC for
"expr" time units (nominally milliseconds, 1 through
1040). Delay 0 gives the maximum delay of 1040 ms. The
format is:
DELAYexpr
For example:
> 10 DELAY 100

Delay 100 ms.

The CLEAR statement initializes all variables to O
disables interrupts, enables BREAK capability from th~
console, and resets all stacks (GOSUB, FOR ... NEXT,
and DO... UNTIL). For example:
10 ON (2,250)

Break is disabled, Interrupt 2 is
enabled.

300CLEAR

Break is reenabled, Interrupt 2
is disabled.

The indirect operator is an NSC Tiny BASIC exclusive,
at least in the realm of BASIC. This operator performs
the functions of PEEK and POKE with a less cumbersome
syntax. The indirect operator can access absolute
memory locations and can service input/output devices
as well. Its utility is especially significant for
microprocessors like the INS8073, for which interfacing
is commonly performed through memory addressing.
When an "at" sign(@) precedes a constant, a variable,
or an expression in parentheses, that constant, variable,
or expression is taken as an unsigned 16-bit address at
which a value is to be obtained or stored. Thus, if an in
put device has an address of #6800 (hexadecimal), the
statement

40 LET B = 6000
50 LET @B=lOO
60 LET C=@B
70 PRINT @6000
80 LET D=@(A+lO*D)

Assigns 6000 to B.
Stores decimal 100 in
memory location 6000.
Sets C equal to 100.
Prints 100.
Sets D equal to the value
stored in memory location
(A+lO*D).

Parentheses are required when @ is applied to an expres
sion.
More than one statement can be placed on one pro
gram line by placing a colon between the statements. This
technique can if!1prove readability of the program and
can save memory space. Here is an example of the use of
multiple statements:
200 PRINT "MY GUESS IS",Y:PRINT "INPUT A
POSITIVE NUMBER";: INPUT X:
IF X < = 0 GO T 0 200

If X is negative or zero, you will be instructed to enter a
positive number, and the program will return to line 200
for a new guess. If you had entered a positive number
correctly, the program would have proceeded to the next
numbered line after line 200.
You must use multiple statements per line with care.
The above example shows that if the condition of the IF

LET X = @#6800
would input from that device and assign the value of the
input to the variable X. If the address of an output device
was #6801, the statement
@#6801=Y
would output the least significant byte of Y to the device.
The indirect operator accesses memory locations only
one byte at a time. An assignment such as @A= 248
changes the memory location pointed to by A to 248
binary (1111 1000), since 248 can be expressed as one
byte. However, an assignment such as @A=258 changes
the memory location pointed to by A to 2, because ex
pressing the value 258 causes a carry to a ninth bit, which
is lost, as shown below: •
25810

1

extra
bit

0000 0010
one byte (stored into location to
which A would point)

Only the least significant byte of 258 (which is 2) is stored
at the location to which A would point.
In any place where a variable, such as B, would be
legal, the construct "@B" (which means the byte located
at the memory location whose address is the value of B)
would also be legal. Here are some other examples:

©

b.r.. 1 ~

M1c10 Tech

E~norls 1980

.r tL.r..~ aCROSS!

With REFORMATTER disk utilities you can read and write
IBM 3740 and DEC Rf-I I single density formatted diskettes on your
CP/M® system.
REFORMATTER enahles you to access large system dataha..~e~ .
improve data exchange with other organizations, increase program
development capabilities, and use your micro in distributed processing.
REFORMATTER programs feature hi-directional data transfer
and full directory manipulation. ASCII/EBCDIC conversion provided
with CP/M .-.IBM. MPIM is now fully supported.
Program Data Sheets, Application Guides, and Machine Compati
bility Guides available.
Each program $195.00 from stock. Specify CP/M - IBM or
CP/M.,.... DEC. Order from MicroTech Exports, Inc., 467 Hamilton
Ave. , Suite 2, Palo Alto, CA 94301 r:::J Tel: 4I5/324-9114 D TWX:
9!0-370-7457 MUII-AITOS D Dealer and OEM discounts available.

--

CP/ M"' i:; a rt•gi:;trred lr>idrmark or lligi1al Resrarch.

Circle 276 on inquiry card.
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statement is false, control passes to the next program line.
Anything else on the line containing multiple statements
will be ignored.

String Handling
To input string data, a statement of the form
INPUT$ F
where F is a starting address, is used. When the program
reaches this statement during program execution, NSC
Tiny BASIC prompts you with a question mark (7). All
line-editing characters may be used (back space, line
delete, etc.). If a control-U is typed to delete an entered
line, NSC Tiny BASIC will continue to prompt for a line
until a line is terminated by a carriage return. The line is
stored in consecutive locations, starting at the address
pointed to by F, up to and including the carriage return.
For example,
20 INPUT$ A

$A=$B
(where A and B are addresses) will transfer the characters
in memory beginning with address B to memory
beginning with address A The last character, normally a
carriage return, is also copied. Note that a statement such
as
$(A+I)=$A
would be disastrous, because it fills all of RAM with the
first character of $A Here is an example of moving one
memory block to another location:
10 A= TOP

20 C=TOP+.100
30 O=TOP+200
40 INPUT $A

may also be written
20 INPUT $A
and inputs a string to successive memory locations start
ing at A.
An item in a PRINT statement can include a string
variable in the form of $B. When the print statement is
encountered during program execution, the string will be
printed beginning at the address B up to, but not in
cluding, a carriage return. A keyboard interrupt will also
terminate the printing of the string if the interrupt is
detected before the carriage return. For example,
50 PRINT $B
prints the string beginning at the location pointed to by
Characters in quotes can be assigned to string variables
just as numerical values are assigned to other variables. A
statement of the form

: REM A POINTS TO EMPTY
RAM ABOVE TOP OF
PROGRAM
:REM C POINTS TO RAM 100
BYTES ABOVE A
:REM 0 POINTS TO RAM 100
BYTES ABOVE C
:REM STORES CHARACTERS
WHERE A POINTS

50 PRINT $A
60 LET $C ="IS THE STRING INPUT AT LINE 10"
:REM STORES CHARACTERS
70 $0=$C
WHERE 0 POINTS
80 PRINT $0

Commands
The NEW command establishes a new start-of
program address equal to the value of "expr". NSC Tiny
BASIC then executes its initialization sequence, which
clears all variables, resets all hardware/software stacks,
disables interrupts, enables BREAK capability from the
console, and performs a nondestructive search of RAM.
If the value of "expr" points to a ROM (read-only
memory) address, the NSC Tiny BASIC program that
begins at that address will be automatically executed. The
NEW command does not alter memory (including the
end-of-program pointer used by the editor). For example:
>NEW 1000

$C="THIS STRING IS A STRING"
when encountered during program execution, would
cause the characters in quotes to be stored in memory
starting at the address indicated by C and going up to and
including the carriage return at the end of the line. For
example:
70 $0 ='THIS IS A STRING WITH NO
INPUT ST A TEMENT."
A T is stored at location "O", an H at
location "O+l", etc.
Strings can be moved from one memory block to
another. A statement of the form
480
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NEW used without an argument sets the end-of
program pointer equal to the start-of-program pointer, so
that a new program may be entered. If a program already
exists at the start-of-program address, it will be lost. For
example:
>NEWIOOO
>NEW

Sets program pointer to 1000
Sets end-of-program pointer to 1000

The RUN command runs the current program. For
example:
>RUN

Execution begins at lowest line
number

The CONT (continue) command continues execution
of the current program from the point where execution
was suspended (via a STOP, console interrupt, or reset) .
An NSC Tiny BASIC program that is executing can be in
terrupted by pressing the BREAK or RESET keys on the
keyboard. Execution can be resumed by entering the
CONT command. For example:
>RUN
THIS IS THE STRING
THIS IS THE STRING
THIS IS THE STRING
THIS IS THE STRING
BREAK or RESET.

INPUT
INPUT
INPUT
INPUT

AT
AT
AT
AT

LINE
LINE
LINE
LINE

10
10
10
10 Press

·c

>CONT
THIS IS THE STRING INPUT AT LINE 10
THIS IS THE STRING INPUT AT LINE 10
And so on...

The LIST(expr) command lists the current program
(optionally starting at the line number specified by
"expr"). For example:
>LIST 10
10 INPUT $A
20 PRINT $A
30 LET $C="IS THE STRING INPUT AT LINE 10"
40 $D=$C
SO PRINT $D

CATCH THE S-100 INC. BUS!

LIST
PRICE

GODBOUT - RAM-17-64K
STATIC A&T
MORROW DESIGNS - 65K
STATICA&T
MEMORY MERCHANT
16K STATIC A& T
SEATTLE .COMPUTER
PRODUCTS 8/16 RAM 
STATIC 64K A& T
NORTH STAR RAM - 32
DYNAMIC A&T
SSM MB64 64K STATIC
A&T
CCS 64K DYNAMIC A& T

OUR
SPECIAL
CASH
PRICE

795.00

579.00

775.00

579.00

179.00

149.00

995.00

795.00

739.00

399.00

849.00
750.00

695.00
519.00

Subject to Availab le Quantities • Prices Quoted Include Cash Di sc ount >.
Shipping & Insurance Extra.

S - ,DD~•nc.
14425 North 79t h St ree t, Su ite B
Sco tt sdal e, Arizona 85260
Orde r Number
800·528·3138
Technical
602-99 1·7870

Conclusion
NSC Tiny BASIC and the INS8073 Microinterpreter
Chip offer many advantages to the programmer. NSC
Tiny BASIC's indirect operator represents a substantial
improvement over the usual PEEK and POKE statements.
The DO . . . UNTIL statement brings the advantages of
structured programming into the realm of Tiny BASICs
for the first time. These and other advanced features of
NSC Tiny BASIC offer you the convenience of a high
level language as well as new possibilities for elegance
and efficiency in process-control and other applications
often reserved for assembly language.
Furthermore, with NSC Tiny BASIC and the INS8073,
transferring programs from RAM to ROM is remarkably
simple. Because the INS8073 executes ASCII (American
Standard Code for Information Interchange) data, if the
program will run in RAM, it will run in ROM. You don't
have to put anything in ROM except what you put on
paper.
Programmers have already used the INS8073 and NSC
Tiny BASIC for a wide variety of applications, including
precision measurement of conditions in oil wells and
testing the feasibility of the digital design of an FM tuner.
In the coming years, the INS8073 and NSC Tiny BASIC
will simplify many other complex tasks.•

CAN'T MAKE ENOS MEET?
We couldn't either. At least, not until 1978 when we
began connecting RS-232 devices to I EEE-488
computers with our family of serial interfaces. Three
units available for use with Commodore's PET/CBM, the
HP-85, Osborne-1 and others-plus our IEEE-488
auto-answer/auto-dial 103 Modem and data
communications software. Each interface complete with
cabinet, one-year warranty, documentation. Priced from
$129-389. Details from George Masters:

Dept. B. , 3444 Hancock St ., San Diego, CA 92110
(714) 296-2115 ·TWX 910-335-1 194
VISA/MasterCard • Dealer Inquiries Welcome
Circle 417 on inquiry card.
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Easy Entry Progrant
for Radio Shack's Color Contputer
Tim Field
1021 Shenandoah Drive
Lafayette, IN 47905

Radio Shack's versatile new TRS-80 Color Computer
packs a big bang for a small cost. The power of its 6809
microprocessor is the computer's biggest attraction.
To take full advantage of the 6809, you must develop
machine-language programs. The Easy Entry program is
a short BASIC program that will greatly help you enter
machine-language programs for the Color Computer. By
no means does it replace an assembler, but Easy Entry
will save you many hours of arduous and error-prone
work until you get one. (For more information, see "A
Closer Look at the TRS-80 Color Computer," October
1981 BYTE, page 334.)
The Color Computer's BASIC provides the necessary
keywords (PEEK, POKE, and USR) to permit entry of
machine-language programs. However, using these com
mands to enter a short program is soon cumbersome and

tedious. You must develop, code, and hand-assemble the
program, enter it into memory, and test and debug it.
And the entry is not that simple.
All values must be converted into decimal values be
tween 0 and 255 before they can be POKEd into the Color
Computer. Op codes must be individually converted to
decimal from their hexadecimal format in the 6809 data
sheets. Negative values must be converted to the form
understood by the computer. Decimal addresses greater
than 255 must be broken down into two-byte values.
Then, after completing all these conversions, each value
must be individually POKEd into memory. The Easy En
try program (see listing 1) handles all conversions and
POKEs each converted value into its proper memory
locations.

Conversions

Plug-in Programming
If you're serious about assembly-language programming
for the Color Computer, you'll need an assembler/editor,
which allows much more efficient programming.
The Color Computer's unique design makes it possible to
purchase plug-in ROM cartridges containing
editor/assembler programs. Two examples are the Radio
Shack Editor/ Assembler Program Pack (part number
263250, $39.95) and the Micro Works Software Develop
ment System (SDSBOC, $89. 95). With these utility programs
in ROM, the constant problem of loading and relocating pro
grams is eliminated and almost the entire RAM space is
available to your program . .. SJW.
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Normal Decimal Entries. A single byte value (Oto 255
or -127 to 127) may be specified simply by responding
with the desired value on a prompt from the program.
For example, to POKE value 98 decimal into the next
memory location, input 98 at the next prompt.
Hexadecimal to Decimal Conversions. PEEK and
POKE accept and return decimal values for specified
memory locations. This is terrific because we live in a
decimal-reliant society and are uncomfortable working
directly with hexadecimal values. Unfortunately, com
puters "think" in binary (Os and ls). which is not easily
converted to decimal (and vice versa) . However, binary
to hexadecimal to binary conversions are relatively
straightforward, and the resulting hexadecimal values
occupy considerably less room (two characters per byte
for hexadecimal versus eight characters for binary).

Listing 1: The Easy Entry program, written in BASIC for the Color Computer. A complete description of the program is given in
table 1.

=2 7 5 : r; 0 suR 2 0 ~1

10

cLs : cLE .AF1 ( 4 171 ) I I Np uT s TART :

20

6.SVAL(A!)

30

PRINTA1:INPUT"NEXT:"1C$1IFC$: 11 • 11 THENEND

5~

IFD$: 11 ."THENGOSU62~0ELSEIFD$:

b0

A:A+1sGOT03QI

II

100 U:VAL(A$):IFLEFT$(AS,1): 11 •

II '

11

A$ :

11

A

:"TMENGOSUB30~ELSEA$:C$:GOSUB1~~

THENU:2Sb+U

110 POKEA,U:RETURN
200 U:VALCA$) :B:ABSCU) :V=•1
210

IFU<0THENU:81K:1ELSEK:~

220 IFU>:0THENUsU•25b:V:V+1:GOT022e
23~

U=B•V•2SbtIFK:1THENU:25b•U:V:255•V

24~

POKEA,V1A:A+l:POKEA,U:RETURN

30~

C•LEN(A$)tGOSU94~0:J:E:C:C•lzGOSU84~M

310 POKEA11b•E+J:RETURN
U00 IFC<1THENE:0ELSEE:ASCCMID$(A$,C,1))•U8

Q2~

RETURN

S~~

G$:

11

0

11

:GOSUB7~~1INPUT"START:

520 FORZ:X TO

11

:X:INFUT"END:":Y

V:A:PEEKCZ):PRI~T#•1,A:NEXTZ:CLnsE-t:END

b10 PRINTX,Y:A:2751B:X:U:X1V:•l1GOSUB210
b20 FORZ:X TO V:!NPUT#•1 1 A1POKEZ,A:NEXTZ:CLOSE•l:END
700 INPUT"FILE NAME: 11 1F$:OPENG$ 1 •1,FS:RETUPN
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and 255. If you wish to POKE a negative number into
Since op codes are often specified in hexadecimal and
must be converted to decimal before being POKEd into
memory, the program handles the conversion for you.
To indicate that the current entry is a hexadecimal value,
merely precede it with a";". The acceptable values must
be in the 00 to FF range. For example, ;7F tells the pro
gram to convert hexadecimal value 7F to decimal 127
before being POKEd into memory.
Decimal to Decimal Conversions. You might question
the necessity of converting a decimal value to decimal.
POKE will accept values between 0 and 255; if a value ex
ceeds 255, it must be broken down into multiple bytes,
which are then POKEd into memory in order, from the
most significant to the least significant byte. For
example, the decimal value 3500 is broken down into a
most-significant-byte value of 13 (decimal) and least
significant-byte value of 172.
This process usually involves manually converting the
original value into its hexadecimal equivalent (3500
decimal to ODAC hexadecimal), breaking the hex
adecimal value into two bytes (OD and AC), and then
reconverting these two bytes to decimal (OD to 13 and
AC to 172). The program will accept any input value
which is preceded by a".", convert that into two bytes of
decimal, and POKE both into memory. This gives a value
range of 0 to 65535.
Negative Decimal to Positive Decimal. As previously
mentioned, the POKE function takes values between 0

'

Listing 2: This sample program paints the screen purple and then

returns to BASIC control. Memory locations 1024 to 1536 are
used for video memory in the Color Computer. Value 191 paints
one block on the screen purple.

LD6

191

I

Cb

LDY

1021.1

I

10

ST8

.

• apple! computar

1q1

BE

C~Py

1S3b

10

BLT

•8

20

RTS

J

)I\.. ATARI.

ec

RAM MEMORY
FOR TRS-80. APPLE II
16K SET 4116's (200 NS)

24.95

General Information:
We carry a large selection of
hardware and software by other
companies. Send for our
catalog.
We are an authorized repair
center for APPLE, ATARI,
NORTH STAR, AND EPSON.

400 16K
800 16K
410 Recorder
810 Disk
822 Printer
825 Printer
830 Modem
850 Interface Module
CX853 RAM
CX70 Light Pen
CX30 Paddle
CX40 Jo ystick

39

. SAVE$$
PRINTERS

349.00
699.00
89.00
449.00
359.00
779.00 .
159.00
179.00
89.00
64.00
18.00
18.00

VERBATIM DISKETTES
Box of 10 5'1''
Box of 10 8"

1536

•8

EPSON
MX-70
MX-80
MX-80 F/T
GRAFTRAX
INTERFACE (APPLE)
CABLE (APPLE)

APPLE COMPUTER
SYSTEMS SOLD ONLY
IN STORE. CALL FOR
PRICES.

1024

E7 A0

'Y+

DISCOUNT PRICES

SAVE$$

0

memory (e.g., a negative branch offset), you must con
vert the negative value to its positive equivalent. To
understand how a negative value has an equivalent
positive value, we must look at how the computer
"knows" if a value is positive or negative.
When seeking a data value, the computer expects to
use the most significant value bit as the sign bit. If the
value is 8 bits long, bits 0 to 6 are the value bits and bit 7
(the eighth bit) specifies whether the value is positive or
negative. If the sign bit indicates a negative value, the

29.50
39.50

ADV-20-64K
ADV-10-64K-HD -5

"

3150.00
5195.00

HRZ-20-64K
HRZ-1 Q-64K-HD-5
HRZ-10-64K-HD-18

2795.00
4695.00
6295.00

5 MB HARD DISK
18 MB HARD DISK

2350 .00
4195.00

299.00
469.00
569.00
9000
75.00
22.50

IDS
560G
PRISM

1450.00
1795.00

NEC
3510 35CPS
7710 55CPA
8023A

1995.00
2650.00
599.00

OKIDATA
MICROLINE
MICROLINE
MICROLINE
MICRO LINE

80
82A
83A
84

C.l.T.O.H.
STARWRITER 25CPS
STARWRITER 45CPS
FORMS TRACTOR

389.00
549.00
849.00
1245.00
1595.00
2195.00
275.00

PRICES SUBJECT TO CHANGE WITHOUT NOTICE. MARYLAND RESIDENTS ADD 5% SALES TAX

FREDERICK
COMPUTER
PRODUCTS, INC.
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TO ORDER CALL:
(301) 694-8884

5726 INDUSTRY LANE

Store Hours:
MON. THAU THURS.
FRI. AND SAT.

9:30 AM-9:00 PM
9:30 AM-5:00 PM

FREDERICK, MD. 21701
Circle 465 on inquiry card.

listing 3: This listing shows an Easy Entry program sample run. The machine-language program in listing 2 has been entered.

RUN

START:?
30~'1

t-IE

3~0QI

{Start POKEf ng et eddress 3000}

XTI? rCb

{At address 3000 poke

3'101 NEXTs? 191

~ex

value Cb}

(Poke single byte deefma1 191}

30':l2 NEXT:'? ' 1 t,!I

3Q!03 NEXT:? raE
3004

N~XT:?

• 102i.i

{Poke double byte decimal 191,,,takts two bytes)

300b NEXT:? sE7
30~7

NEXT1?

JA~

3vh.,8 NEXT1? r 1 0
3009 NEXT:? rBC
3010 NEXT:? ,153b
3~12

NEXT:? r2D

3V'13

NEXT1? •8

3014

NEXT;? r39

3015

NEXT&? *

{Poke negative afngle byte decimal •8}

OK

(Computer response}

Y:USR(l)

(Execute program)

E"TI

TOLL-FREE SUBSCRIPTION LINE

____
SY.Stems i.ournal

1·800.258·5485
New Hampshire Residents Dial 924-9281

The Quickest Way To
• Order a Subscription
• Renew a Subscription
We are waitin.1? to help you. Call us between:

• Change or Correct an Address
• Give a Friend a Gift Subscription
• Inquire about a Subscription
8:30-4:00 Mon.- Fri. (Eastern Time)
April 1982 © BYIB Publications Inc
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machine-language programs, 1 have included two

value bits specify the two's complement of the absolute
value. This provides an effective value range for 8 bits
between -127 and + 127. Thus, 255 decimal indicates a
negative value and, taking the two's complement of the
value bits, we find that we have specified a -1.
The program automatically converts negative decimal
values into their positive equivalents. The value may be
either 8 or 16 bits.

Operation
The program is simple to operate. On initiation, the
program prompts you for the starting address for the first
byte of the machine-language program. The address is
stored in memory locations 275 and 276, so a simple USR
command after entry of the machine-language program
executes that program. You are then prompted for each
value in sequence, starting at the beginning address. The
current address is displayed with each prompt, and this
entry loop continues until you enter an asterisk (*) to
signify termination of the program-entry session. The
program then returns control of the computer to you.
(See listings 2 and 3 for examples of an Easy Entry pro
gram sample run.)

routines (lines 500 through 700) that save and load the
programs for you . If you have a 4. K-byte machine and
are developing a large machine-language program, you
can separate these two routines from the main program
and load them only when ready to save your program.
Lines 210 through 240 and 500 through 700 must be used.
If you wish to leave the program conveniently intact,
there are still more than 1700 bytes available for the
4K-byte computer. (If you have 16K bytes of memory,
you naturally have lots of space.) You should limit
machine-language programs to address 2500 decimal and
up.
Type "RUN 500" to save a machine-language program.
You will be prompted for the desired file name for pro
gram storage and the starting and ending address of the
machine-language program. All bytes between the start
ing and ending addresses are saved on tape. For example,
you might have a program with a main loop at address
2500 through 3000, subroutines at 3100 through 3150 and
3400 through 3450, and a data table at 3475 through
3500. You would want to save your program from ad-

Saving and Loading Machine-Language Programs

Lines

Once you enter and debug a machine-language pro
gram, you can save it on tape. Since the Color
Comouter's BASIC does not allow vou to directlv save

Main Routine

Purpose

1O

Initialize program .. Prompt user for starting address
and place into 275-276.
Prompt input from user ... if "•" then end program.
Determine type of input. Jump to appropriate
subroutine for conversion and POKEing of value.
Move to next address and repeat.

20·30
40-50
60
Subroutines
100-110
200-240

300-310

400-420

8" DUAL DENSITY CONTROLLER
• UP TO 4 MEGABYTES ON LINE
• DOS 3.2, 3.3 COMPATIBLE
• PASCAL 1m AND CP/Ml m DUAL DENSITY
NOW AVAILABLE
• IBM'm 3740 or SYSTEM 34 FORMATTED
• SHUGART, QUME, SIEMENS COMPATIBLE
• IMMEDIATE DELIVERY

Save/load Routines (execute with "R UN 500" or "RUN 600"
commands)
500-520
600-620

Available at your local APPLE Dealer: $595.

SVA
486

)

700
SORRENTO VALLEY ASSOCIATES
11722 SORRENTO VALLEY RD.
SAN DIEGO, CA 92121 TWX 910·335·2047

April 1982 © BYTE Publicalions Inc

Value is between - 255 and + 255. If negative,
negate input. POKE value.
Input (A$) is a decimal value to be converted into
two eight-bit values. Line 220 loops, subtracting
256 from U per loop until U is less than zero.
Then, the most significant byte is V; least signifi·
cant byte is U. POKE both bytes and increments
POKE pointer A.
Input is hexadecimal (OO·FF). The value is calculated
by finding the decimal equivalent of each ASCII
value and then adjusting these values to give ap
propriate results. The final value is then calcu·
lated by adding the least significant value (car·
responding to least significant hexadecimal entry)
to 16 times the most significant entry.
Input single hexadecimal character (character C in
string A$) and return the equivalent decimal value
in variable E. If C< 1 then return E = 0.

Input file name, starting and ending addresses, and
save specified memory block to cassette tape.
Input file name. Load file from cassette into memory
address found at start of data file. Poke starting
address into 275-276 to allow the USR command
to execute loaded program .
Routine used by 500 and 600. Used to fetch file
name of desired file to be saved or loaded.

)

Circle 378 on inquiry card.

Table 1: The Easy Entry program routines and their functions.

Circle 88 on inquiry card.

dress 2500 to 3500. All unused addresses between the
routines and the tables are also saved.
To load a previously saved machine-language pro
gram, type "RUN 600". You will be prompted for the file
name of the program to be loaded. The program then
reads from the tape the starting and ending addresses
used when the program was stored,sorting the program
in those memory locations. The starting address of the
program being loaded is autom~tically converted into
two bytes and POKEd into memory locations 275 and
276 . Thus, if you have a complete program loaded, you
can immediately execute it by typing Y=USR(l).
Since Easy Entry loads machine-language programs
into specific memory locations, you can save parts of
programs, load them all separately, and execute a pro
gram. For instance, you might be developing several pro
grams, each using a large subroutine. If the subroutine is
subject to changes, or if you store the subroutine with
each separate program, it is easy to lose track of revi
sions. However, if you want that routine at a permanent
location (say address 3700 through 4100), you can save it
separately from other programs. Then, wishing to ex
ecute one program, you load the subroutine, load the
program's main body, and execute. Be certain that the
proper address is loaded into memory locations 275 and
276 so that the computer knows where to look when you
execute the USR command.

You're different. And C may be the program
ming language you've been looking for.
To get you interested, we sell a simple compiler
called Small-Cforonly $19.95. If you need more
features , try our excellent CW/C®! compiler for
just $49 .95 . (It supports a surprisingly large
subset of C.) And if you would like to have the
complete source code for a great C compiler,
then Q/C for $95 is what you need. All these
compilers run under CP/M-80®>.
Write for detailed information. You 'll find that
we're different too.
CP/M is a trademark of Digital Research.
CW/C is a trademark of The Code Works.

CODE
WORKS

THE

5266 Hollister
Suite 224
Santa Barbara, CA 93111
(805) 683-1585

How the Routines Work
The save and load routines treat each machine
language program byte as data. To save a program, each
byte is consecutively PEEKed at and then sent to the tape
using the PRINT #-1 command. The first two pieces of
data stored in the data file are the starting and ending ad
dresses of the machine-language program being stored.
When the load routine is executed, it reads these two ad
dresses, reads all data from the tape, and POKEs it into
the specified memory block.
You might think that saving a large machine-language
program to tape and writing each individual byte to tape
separately would be time consuming. Thanks to the
PRINT#-1 statement's design, this isn't so. Apparently,
the Color Computer's BASIC sets aside a buffer used to
store the PRINT#-1 data values. When this buffer is full ,
data is sent to the tape and the buffer is refilled, allowing
you to save a machine-language program of 2 K bytes in
about 30 seconds. The time required to load a program is
similar.
The Easy Entry program requires only about 450 bytes
of memory. For a 4 K-byte Color Computer, this leaves
almost 2000 bytes of available memory to store machine
language programs. A lot can be accomplished in 2000
bytes of machine language.
Your machine-language programs may be entered
starting at address 2200. Little error checking is included
in the program to keep it as small as possible. After enter
ing a few values, you should become adept at using the
program and save yourself many hours.•

Clear up your confusion 
read the instructions in your tax package.
A Public se1v1ce message from the lnle•ri<tl Revenue Se1v•Ce
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STATISTICAL
SOFTWARE

ELIZA IS HERE!

ELF - Stepwise regression, fac
tor analysis, correlation coeffi
cients, crosstabs, simple statistics,
t -tests, ANOVA, stepwise discrimi
nant analysis, all BASIC transfor
mations and more. $ 200 .00
TWG/ARIMA - Box-Jenkins for
seasonal and non-seasonal models,
identification, estimation and fore
casting. Price: $ 300.00 .
Each includes a database
manager, numeric software key
pad, and is menu-driven. Each re
quires an Apple II with Applesoft,
48K, and DOS 3.3 .
For further information, write

AT LAST! A FULL IMPLEMENTATION of the original ELIZA
program I• now avallabla to run on vour microcomputer!

7k?I/~~
3907 Lakota Road
P.O. Box 10114
Alexandria, VA 22310
•Apple II and Applesoft are trademarks of
the Apple Computer Company

DISKETTES
CASSETTES'
Error-Free 51/4-inch Diskettes (MD
15) single-sided, soft sector, single or
k:louble density, reinforced hub.
Item

Otv 10

$25.00
$ 7.50
9.00
11 .50
15.00

C-10
C-20
C-60
C-90

Designed to run on a large malnlr•me, ELIZA hH hitherto been
unavall•ble to per1on•I computer u1er1 except In greatly 11rlpped
down ver1lon1 tacking the 1ophl1llcallon which made the or1glnal
program 10 1.. c1nallng.
Now, our new mlcrocompulerver1lonpo11e11lng the FULL power
and range of expreulon ol the orlglnal I• being offered 1t the
Introductory price cl only $25. And If you want lo llnd out how 1he
dou n (or teach her to do mora) we wlH Include lhe complele
Source Program for only S20 additional.
Order your copy ol ELIZA today and you'll never again wonder how
lo respond when you hear 1omeone uy ~ok ay, tel'• 1ee what this
computer of youn can actually do!"

ELIZA IS AVAILA8LE IN THE FOLLOWING DISK FORMATS:
1. Standard 8 Inch 1lngle density lor an CPI M based computers
S25 tor ELIZA.COM - add S20 lor Mlcro1olt BASlC·80 Sourt::e
2. 5'/• Inch CP / M for Apple II equipped with Z-80 SollCard
$25 tor ELIZA.COM - add $20 for Mlcro10!1 BASIC-80 Source
3, 5'/, Inch lor 48K Apple II with Applesoll ROM and DOS 3.3
$25 !or Protected Fiia - add $20 !or Unprolaclad Source

ARTIFICIAL INTELLIGENCE RESEARCH GROUP
-

921 NORTH LA JOLlAAVENUE

~'.

LOS ANGELES, CALIFORNIA 90046
(213) 656·7368
(213) 654.2214
MC, VISA and CHECKS ACCEPTED

-· ...

Circle 40 on Inquiry card.

Circle 437 on Inquiry card.

MD-5

Created al MIT In 19G6, ELIZA hH become the world'• most
celebrated a1tlllclal lnlelllgence demon11ratton program. ELIZA I• a
non-direc tive p1ycholher•pl11who11nelyze1each1111emen1 as you
lype 11 and !hen re1pond1wllh herowncommentor que1tlon - and
her remarks are ollen 1la1111ngly approprlatel

Qty 50
$11000
$ 32.50
39.00
50.00
70.00

RAM: 64K-200ns112srefresh)

8/$79
$13.79

14A 5·100 Power Supply Kit-$29.95

~~~jn~z~r~;~~~~u~l~~e~~~rf1~~~1~~~u5~ed.
Disk Power Kit-24V/5A -

• High Conlrasl Black·Slrlpe Tube
• Ultra Stable Conv6rgence
• 90 Day Warranty
• 15.7 KHz
Mlcroange\o
CAT· 100, IBM

:!: 16V @2A

$19.95

Displays

~::01~1v!:t

13"· $34900
525x420 lines, 32 lbs

UPS SHIPPING INCLUDED
In Continental USA
CA Customers add taxes

MICROSETTE
475 Ellis St., Mt. View,
CA 94043 (415) 968-1604
Circle 274 on Inquiry card.

FOR
YOUR

"apple!

FREE CATALOG
350

PRODUCTS

SPECIAL OFFER
wabash® DISKETTES

19"· $37900
525 x 620 Unes, 48 lbs .
{Displays 80 characters on tBM•
Actln 12' C1bl1 to IBM with "lnt•n•lty" lnpul-175.00
Add shipping, and insurance We are ph1losophlcallv agalnsl
VISA & M C (lor 5% who wouldn t be"J

Dealin' Electronics
735 Loma Verde, Palo Allo, CA 94303 • 415·493·5930

Circle 141 on Inquiry card.

ANALOG-DIGITAL
DIGITAL-ANALOG
CONVERSION MODULES

SOFTWARE
CAIN CONTROL

Unique SR-3000 Formulation - 100% Certified
I Error Free - Hub Rings Installed on SW'
5%"SS/SD $21.95/BX DS/DD $29.95/BX

18"

SS/SD $23.75/BX DS/DD $36.75/BX
ONE TIME ONLY  ONE BOX/CUSTOMER
Ask For Our S-1 OD and Related Products Cataf<X

MB

NEC 8" FLOPPY DISKS
SUBSYSTEM $1675
FETCH COMPUTER PRODUCTS DIVISION OF:
ALMALY TRADING CORPORATION
8135 S.W. 17 STREET, MIAMI, FL 33155
TELEX: 51-9602 "ALMALY MIA"

2 "4

DISKETIES

SAVE 40°/o

Write for our

complete list.
Price/10

1/ ' ' Specify soft,
/4
10or 16sector
11744 1 side/sgl dens ........... $2 6.70
117440 1 side/dbl dens ..... . .. ... . 31 .2 0
11745 2 sides/dbl dens ... . . . ... . . 38.40

5

soft
8" Specify
32
or

11740
11741
11743

sector

1 side/sgl dens ............ 27.30
1 side/dbl dens .. ...... .... 35.80
2 sides/dbl dens. . . .
. .. 43.60

CHECKS - VISA - MC - C.O .D.
13131 777-7780 ADD $2 SHIPPING

LYBEN COMPUTER SYSTEMS
27204 Harper Ave.
St. Clair Shores. Ml 48081
Authorized Dl11rlbutor
Information Procn1ing Products

3M

TYPESETTING
from your own
COMPUTER
Type your manuscripts, catalogs, or
other text into your word processing com
puter.
Send it to us on a diskette or via- a
modem transmission and we'll send you
camera ready film copy.
Computer typesetting provides high
quality, easy to read copy at a fraction of
the cost of conventional typesetting.
Call or write for instructional brochure
that includes typestyle selections, format 
ting instructions, and examples.

Dream Electronics
131N.W.2 nd. SL 1-503-7524833
Corvallis, Oregon 97330
Circle 152 on Inquiry card.

I

HARDWARE AND SOFTWARE
OVER

~

Circle 241 on Inquiry card.

Color R.F. Modulator Kit:

New ·I RG 8

~ ScotcK

For additional details about the AD·100·4 and other
fine Callfornla Data corporation 100% lndlvldually
tested. hl9h rellabtlltv products. circle the reader

service card number below or for faster response
write or call us.

CALIFORNIA DATA
CORPORATION

800-327-2251

3475 Old Conejo Road, Suite C·10
Newbury Park. CA 91320

App1ei s a Hel)1sterea Traaemarkof Apple computers

18051 498-3651

Clrcle 16 on Inquiry card.

Circle 72 on Inquiry card.

WANTED:
APPLE, IBM, TRS-SO, CP/M

SOFTWARE
Westico is a publisher and distributor of
professional software for microcomputers.
If you have a new program ready for
distribution or want your existing programs
to reach a larger market, contact:
Phillip Woellhof , V.P. Mktg .
Westico, Inc.
25 Van Zant Street
Norwalk, CT 06855
(203) 853-6880
To increase your profits, take advantage
of Westico's worldwide promotion and
distribution.

\VESTICO

The Software Express Service

_

Clubs and Newwsletters

Atari Club
In Virginia
The recently formed
Virginia Atari Club meets at
S p.m. on the second Thurs
day of the month in the
NASA Langley Research Ac
tivities Building (1222) in
Hampton, Virginia. For more
information, contact Olaf 0.
Storaasli, 109 Five Forks Ln .,
Hampton, VA 23669, (804)
8Sl-4936.

DATAmerica
A newsletter packed with
games, reviews, articles, soft
ware exchange, and pro
grams is available from
DATAmerica Computer
User's Group. The group's in
terests embrace most popular
computers, including the Ap
ple II, TRS-80, Sinclair,
Atari, PET, and VIC-20.
Membership fees are $10 per
year. A sample issue of the
newsletter is available for $1.
Contact DAT America, 312
East 84 St. #lA, New York,
NY 10028, or through the
Micronet RUN MLOM.
XBA[7026S, 742].

Internatlonal
Service Association
Formed
The International Associa
tion of Service Companies
(IASCO) has been formed to
provide specialized support
services to independent ser
vice companies supporting
mini- and microcomputer
systems. To aid the indepen
dent service organization,
IASCO has established a
Board of Governors to coor
dinate the activities of several
specialized industry commit
tees. The Board's goals hinge
around the development of
service standards of perfor
mance for its membership,
the implementation of cen

tralized information centers
to aid members, and to
prepare and coordinate both
technical and managerial ed
ucational programs for mem
bers. lASCO is currently pre
paring a support profile list
ing the various locations
throughout . the United States
and Canada serviced by its
membership. This informa
tion will be made available to
interested parties.
Service companies seeking
IASCO membership will be
required to meet minimum
standards of service perfor
mance, service times, test
equipment availability, and
technical capability. For
more information, contact S.
Michael Smith, 1409 Centre
Circle Dr., Downers Grove,
IL 60SlS, (312) 620-87SO.

Color Computer
Club Started
Rohit Gupta has started a
new computer club for
TRS-80 Color Computer
owners and users. Annual
dues are $4, which includes a
monthly newsletter on Color
Computer developments.
Contact Rohit Gupta, 28
Friars Ln., Springfield, IL
62704.

New Zealand
Computer Hobbyists
Micro, the official publica
tion of the New Zealand
Microcomputer
Club,
overflows with news of club
projects and activities,
classified advertisements,
software library happenings,
and notes from user groups.
The club is investigating the
chances of setting up a com
puterized bulletin-board ser
vice and is trying to stock its
magazine library. The club
would like to discuss the
possibility of exchanging
publications with groups
from overseas. Contact the

New Zealand Microcomputer
Club Inc., POB 6210,
Auckland, New Zealand.

folk, NE
379-3S31.

68701,

(402)

Apples Thrive
Down Under
Apple Club
Open to Hobbyists
Membership in the Big Red
Apple Club is open to anyone
who, for geographical
reasons, is unable to belong
to a local club. All club
business is conducted
through the monthly news
letter, The Scarlett Letter,
which also contains pro
grams, utilities, technical
tips, and educational applica
tions. A free software library
is maintained . Annual fees
are $12. The club is a member
of the International Apple
Corp.
Contact
John
Wrenholt, Big Red Apple
Club, 1301 North 19th, Nor

The Apple Users Group
(Sydney) has formalized its
objectives in a constitution
and has elected an executive
committee to direct the ac
tivities of its large member
ship. The club meets at the
Sydney Grammar School,
Science Auditorium, on the
second Monday of the month
at 6:30 p.m. The group main
tains a software library and
produces a monthly newslet
ter, Applecations. Contact
the Apple Users Group
(Sydney),
POB
SOS,
Bankstown, New South
Wales 2200, Australia, or call
Colin Rutherford, (02) S20
0926.•

P&T CP/M®2 Supports
Hard Disk Storage
for the TRS-80 Model II
P&T CP/M 2 now supports two popular hard
disk subsystems for the Mod 11; thus you can
combine all the features of the best CP /M for
the Mod II with the speed and capacity of the
hard disk drives.

Cameo Electronics
• uses mature cartridge disk technology for
maximum reliability
• supports up to 4 drives
• removable cartridges make backup and
data transfer fast and easy

Corvus System
• support for 1 0 and 20 Mbyte drives
• special mirror utility allows backup by
logical drive
• supports up to 4 drives

CP/M 15 a reg iste red trademark of D1g1tal Research. TAS·SO is a trademark ofTandyCorp.
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Books Received

:

cover, ISBN 0-89588-076-8,
edited by Ruth N. Cuadra,
252 pages, 20.5 by 27 cm,
Apple Pascal Games,
$12.95.
David M. Abels, and Judith
softcover, ISBN none, $19.95.
Douglas Hergert and Joseph
JCL in a System 370 En
Wanger. Santa Monica, CA:
Computing Using BASIC,
T. Kalash. Berkeley, CA:
vironment, Barry L. Bateman
Cuadra Associates, 1981; 186
An Interactive Approach,
Sybex, 1981; 371 pages, 17.2
and Gerald N. Pitts. Boston,
pages, 21 by 27.5 cm, soft
Tonia Cope. New York:
by 22.3 cm, softcover, ISBN
CBI Publishing, 1982;
MA:
cover,
ISSN
0193-6840,
Halste~
Press,
1981;
351
0-89588-074-1, $14.95.
182 pages, 18.5 by 23 cm,
$29.95.
pages, 14.5 by 22.3 cm, soft
The Apple II Blue Book, A
softcover, ISBN 0-8436-1606-7,
Electronic Circuits and Ap
cover, ISBN 0-470-27280-5,
Complete "Where to Find It"
plications, Bernard Grob. New
$16.95.
Book of Software, Hard
$19.95.
Knowledge-Based Systems
York: McGraw-Hill, 1981; 468
Data Models, Dionysios C.
ware, and Accessories for the
in Artificial Intelligence, R.
pages, 18.5 by 23.5 cm, hard
Tsichritzis and Frederick H.
Apple II, WIDL Staff.
Davis and D. B. Lenat. New
cover, ISBN 0-07-024931-8,
Chicago, IL: WIDL (5245
Lochovsky. Englewood Cliffs,
York: McGraw-Hill, 1982; 490
West Diversey Ave.), 1981;
NJ: Prentice-Hall, 1982; 381
$20.95.
pages, 23.5 by 16.5 cm, hard
pages, 17.5 by 23.6 cm, hard
131 pages, 21 by 26.5 cm,
55 Color Computer Pro
cover, ISBN 0-13-196428-3,
cover, ISBN 0-07-001557-7,
softcover, ISBN none, $19.95.
grams for the Home, School
Computer-Assisted Data
$24.95.
$39.50.
and Office, Ron Clark.
Pascal: An Introduction to
A Dictionary of Minicom
Base Design, George U.
Woodsboro, MD: Arcsoft
puting and Microcomputing,
Methodical Programming,
Hubbard. New York: Van
Publishers, 1981; 127 pages,
Nostrand Reinhold, 1981; 285
Philip E. Burton. New York:
2nd edition, W. Findlay and
13.5 by 21 cm, softcover,
Garland STPM Press, 1982;
pages, 14.5 by 22.3 cm, hard
D. A. Watt. London, Eng
ISBN 0-86668-005-5, $9.95.
347 pages, 14.5 by 22.3 cm,
cover, ISBN 0-442-23205-5,
land: Pittman Books Ltd.,
The Index, The Ultimate
hardcover, ISBN 0-8240
$24.95.
1981; 404 pages, 14.5by 22.5
Index for All Personal Com
The Captain 80 Book of
7263-4, $42.50.
cm, softcover, ISBN 0-273
puter Users, W. H. Wallace.
Directory of Online Data
BASIC Adventures, Robert
01714-4, £5.95.
St. Ann, MO: Missouri In
Liddil. Tacoma, WA: 80
bases, Volume 3, Number 1
Programming in BASIC
dexing (POB 301), 1981; 489
(Fall 1981), compiled and
Northwest Publishing, 1981;
Plus, Jasper J. Sawatzky and
pages, 13 by 20.5 cm, soft
Shu-Jen Chen. New York:
cover, ISBN none, $14.95.
John Wiley & Sons, 1981; 273
Instant Freeze-Dried Com
pages, 20.8 by 27.4 cm, soft
puter Programming in BASIC,
Jerald R. Brown. Beaverton,
cover, ISBN 0-471-07729-1,
OR: Dilithium Press, 1982;
$14.95.
The UCSD Pascal Hand
193 pages, 20.7 by 27.5 cm,
Your IBM Model 50, 60, or 75
book, Randy Clark and
softcover, ISBN 0-918398
Electronic Typewriter
Stephen Koehler. Englewood
57-6, $12.95.
can be an RS232C PRINTER or TERMINAL
Cliffs, NJ: Prentice-Hall, 1982;
Introduction to Computers
and Computer Science, 3rd
356 pages, 15 by 23 cm, hard
cover, ISBN 0-13-935544-8,
edition, Richard C. Dorf. San
Francisco, CA: Boyd &
$19.95.
The Word Processing
Fraser Publishing Company,
Handbook, Russell Allen
1981; 617 pages, 16.4 by 23.8
Stultz. Englewood Cliffs, NJ:
cm, hardcover, ISBN 0
Prentice-Hall, 1982; 237
87835-113-2, $18.95.
pages, 17.5by 23.5 cm, hard
Introduction to Word Pro
cessing, Hal Glatzer. Berke
cover, ISBN 0-13-963454-1,
ley, CA: Sybex, 1981; 205
$17.95. •
pages, 14.5 by 22.3 cm, soft-

In Less Than 3 Minutes

CALIFORNIA MICRO COMPUTER Models 5060 and
5061 can be installed easily and require NO modifications
't o the typewriter.
For additional information contact:
CALIFORNIA MICRO COMPUTER
9323 Warbler Ave., Fountain Valley, CA.
92708 (714) 968-0890
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This is a list of books received at BYTE Publications during this
past month. Although 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.
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Event Queue
Aprll 1982
April

Courses from George Wash
ington University, Hampton,
VA; Salem, NH; Washington,
DC; London, England; and
Berlin, West Germany.
Among the courses scheduled
are "Voice Input/Output,"
"Microwave Systems Plan
ning," 'Writing Professional
and Technical Communica
tions , " and " Computer
Graphics Systems: Design and
Applications." For further in
formation, contact Continu
ing Engineering Education,
School of Engineering and
Applied Science, George
Washington University ,
Washington, DC20052, (800)
424-9773; in the District of .
Columbia, (202) 676-6106.
A pril

Courses in Structured Sys
tems, various sites through
out the U.S. Courses in
"Structured Systems Design,"
"Structured Requirements De
finition," and "Management
Overview of Data Structured
Systems Development" are
being offered by Ken Orr and
Associates. For information
on meeting times, places, and
fees, contact Ken Orr and As
sociates Inc., 715 East 8th,
Topeka, KS 66607, (800)
255-2459; in Kansas, (913)
233-2349.
April

Fundamentals of Data Pro
cessing for Administrative As
sistants and Office Support
Staff, various sites throughout
the U.S. The American Man
agement Associations (AMA)
has designed this three-day
course for secretaries, assis
tants, supervisors, and other
personnel desiring to learn the
fundamentals of data process
ing and its use in offices.
Computer hardware, soft
ware, programming Ian

guages, and technology will
all be covered. The team fee
for AMA members is $470 per
individual and $550 for non
members. Individual fees are
$550 for AMA members and
$630 for nonmembers. For a
schedule of dates and loca
tions, contact the AMA, 135
West 50th St., New York, NY
10020, (212) 586-8100. To reg
ister by phone, call (212)
246-0800.
A pril

Knowledge Engineering in the
1980s, Boston, MA Expert
Systems are computer pro
grams that reason in tasks that
require considerable human
expertise, such as locating
computer malfunctions, mon
itoring intensive care patients,
analyzing Roisy signal data,
and diagnosing medical prob
lems. This one-day executive
briefing provides an introduc
tion to the potential benefits
and costs of Expert Systems.
For further information, con
tact Dina Barr, T eknowledge,
151 University Ave., Palo
Alto, CA 94301, (415)
326-6827.

START YOUR OWN
COMPUTER CO. .
HOW TO START YOUR OWN SYSTEMS HOUSE
7th edition. November 1981

$36.

Written by the founder of a successful systems house. this facl- filled 220-page
manual covers vi r tually all aspects of starting and oper ating a small systems com
pany. II is abundant with useful. real-life samples: contracts, proposals. agree 
men ts and a complete business plan are included in full . and may be used im
media tely by the reader . Proven. field-tested so lu tions to the many problems
facing small turnkey vendo r s are presented.
HOW TO BECOME A SUCCESSFUL COMPUTER CONSUL TANT
by Leslie Nelson. 4th revised edition. December 1981

$28.

Independent consul tan ts are becoming a vitally impor tant fac tor in !he micro
comp uter fiel d, fi lling the gap between the computer vendors and commerc ial/
indust r ial users. The rewards o f the consu ltant can be high: free dom, more satis
f ying work and doubled or tr ipled income . This manual provides comp r ehensive
background information and step-by-step directions for those inter ested to ex 
plor e this lucrative fie ld.
FREE-LANCE SOFTWARE MARKETING
by B.J. Ko r ites. 3rd edi tion . J une 1980

$30.

Wri ti ng and selling co m pu ter pr ograms as an in depe ndent is a business where •
you can ge t started quickly. w ith little capital investment• you can do it fu ll time or
part time • the potential profits are almost limitless. This best-seller by Dr. Korites
explains how to do it.
HOW TO START YOUR OWN WORD PROCESSING SERVICE
by Leslie Nelson. February 1982

$39.50

Turn a sma ll investment into a steady, money making business tha t adds 510.000.
SS0.000 or 5100.000 to yo ur inco m e. De tailed start-up. ma r keting and opera tions
plans ar e included.
Se nd check. money order. VISA. Master Charge or America n Express n and exp.
date. Publ isher pays 4th class shipping . Add $1.00 per book fo r UPS shipping
(U SA o nl y) . NJ residen ts add 5% sa les tax . Fo r faster ship m ent on cr edit ca r d
orders call (201) 783-6940.

ESSEX PUBLISHING CO . Dept 2
285 Bl oo mfiel d A venue • Caldwell. N.J . 07006

Supercharge Your Micra's Performance With

A pril-M ay

Courses from Boeing Com
puter Services, various sites
throughout the U.S. Boeing
Computer Services is offering
a wide variety of computer
related courses at its regional
service centers. Course topics
range from "Introduction to
Data Processing" to "Struc
tured Program Development
in FORTRAN." For a com
plete schedule of times, loca
tions, and fees, contact Boeing
Computer Services Co., Edu
cation and Training Division,
POB 24346, Seattle, WA
98124, (206) 575-7700.
A pril-May

Seminars and Conferences
from Datapro Research, vari
ous sites throughout the U.S.
Among the topics to be pre-

The Professional Operating System with CPI M™ Compatability
•Spect1tul1r Pertormante. Programs run 3 to 10 limes laster compared wilh TRSDO S or CP / M.
Benchmark resulls up to 20 ltmes lasler obtained with some appl1cat1ons by independent ti rm'
•Double -Sided Drive Support. Provides 1 2J MegaOy1es al storage per s·· douOle-s1 ded/ dens1ly d1Sk
1n1erm1x any comb1na11on ot single· or douole·s1d ed drives on·hne
•E xp1nd1d Directories. S1ore larger number ol l iles and more 1ntormat1on per disk .
•Autom1tlc Oon1tty / Sldo Recognition. Detects changes in disk lormal automa tically. Change disks at
anv lime withou t co mpromi sino da ta or '" BO OS /RP.ad-Onl y"' err ors
•F• sf Di•k Backup•. Copy a com pl ele 8" SS/DO d1 ske11e 16 t 0K) in le ss th an 80 seco nd s Copy a
double·s1d ed/dens1ty diske tt e ( 1 25 Megab yt es) 1n le ss lhan 1 minu te 45 seconds '
•H1rd Dl1k D1lvo Suppo r1. Supports large hard disks in excess of I .000 Megabytes w1lhou1 part1t1onmg .
• Ad vanc ed UtUltles . Complete set ot disk u111111es. system.date and time lunc11ons. communicat1ons
cnannel inter face. etc pro vi ded as standard rea !ures
•Enh1ncod Aulom1tlc Print Spooling. Ru n multiple pri nt er s s1mu11aneously: support lor mult iple
Queues and prmters is standard lealure on spoohng versions
• CP / M Comp1UbHtty. V1nu ally any CP/ M (version 2.x) program will run under TU RBOODS withou t
mod1hcahon Also ful ly me dia comp ahbl e wilh stanaard CP/M-formal diskettes
•Advanc;ed M1lnlr1me-llk1 l11ture1. Includes read -alter -wr ite validatmn ol all disk update op era tions.
ty pe· ahead butlers . incremental disk backup utility. password/log -on seci.Jrily. system dale and time
I unctions . accepts string ot multiple commands. and numerous other capabih11es not available under
CP/ M or TRSOOS Mulll·user . networking versions also available

TR S-8 0 M0 deI 11
and Xerox 820 ver sions

s195

Dealer and DEM inquiries invited

Data-Rx, Inc.

Spec ial Introductory Price
Ea sily ada p tab le to any ZBO ·base d com put er

(408) 375-2775 • 686 Lighthouse Avenue• Monterey, 93940
TURBODOS is th e registered tr ademark ol Sollware 2000
CP/M, MP/ M. and CP/NET are registered lfademarks ol 01Q1ta1 Research
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Presenting a C Compiler tor
CP/M-86@ and IBM@ PC-DOS@
That Speaks Your Language!
The C86™ Compiler offers the most up-to-date
language available, especially designed for CP/M-86™.
Special features include the C language pre-processor,
externals, statics, data initialization, pointers, arrays,
structures, longs and floats.
You can't beat the convenience, dependability and
affordability of the C86™ compiler, and with no
assembly step required, it's faster than you ever
imagined!
The C86™ system includes a linking loader, librarian
and a large support library. All library source code is
included, so that you may extend or modify the library.
You may combine code written in C with code written
using ASM-86™.
IBM'!., personal version available soon.
For more information write or call. Dealer inquiries
invited.
'150 Disk and Documentation.
• 25 Documentation only.
• 20 Overseas Airmail.

Computer Innovations, Inc.
75 Pine Street
Lincroft, New Jersey 07738
Telephone: (201) 530·0995

C86 is a trademark of Computer Innovations. Inc.; CP/M -86 and
ASM·86 are trademarks of Digital Research; IBM and PC·DOS are
registered trademarks of International Business Machines. Inc ..

Event Q u e u e - - - - - - - - - - - - - 
sented are '1BM's Systems
Network Architecture," "Data
Dictionary /Directory Sys
tems," and "Data Processing:
Fundamental Concepts." En
rollment fees are $640 for
Datapro subscribers and $690
for nonsubscribers. For a
complete catalog with descrip
tions, dates, and locations,
contact Datapro Research
Corp., 1805 Underwood
Blvd., Delran, NJ 08075, (800)
257-9406; in New Jersey, (609)
764-0100.

Data Processing," "Distri
buted Systems: The Architec
ture and Utilization of this
Revolutionary Technology,"
and "Microprocessors: Hard
ware, Software, and Applica
tions." Registration fees range
from $445 for a two-day pro
gram to $990 for a 7-day exe
cutive institute. For complete
details, contact Ms. Ginny
Bazarian, Office of Continu
ing Education, Worcester
Polytechnic Institute, Wor
cester, MA 01609, (617)
793-5517.

April-June

Courses and Seminars from
Sira Institute, various sites
throughout England. Sira In
stitute is sponsoring seminars
on a wide variety of subjects,
ranging from microprocessor
familiarization to design and
development of microproces
sor-based equipment. For de
tails, contact Conferences &
Courses Unit, Sira Institute
Ltd., South Hill, Chislehurst,
Kent BR7 5EH, England.

April-June

The Master Method of Selling
Small-Business Systems,
Westlake Village, CA. This
one-day seminar is designed
for mini- and microcomputer
manufacturers and software
vendors who sell small-busi
ness systems. The seminar fee
is $150. For details, contact
Seminar Information, M. W.
L. Inc., 32038 Watergate
Court, Westlake Village, CA
91361, (213) 889-2607.

April-June

(DRIVERS for moat Plottlng Devices)

CALL or WRITE

Datamation Institute Semi
nars on Information Manage
ment, various sites through
out the U.S. Databases and
communications, systems per
formance~ data-processing
management, word process
ing, office automation, com
puter graphics, and topics of
general interest are among the
areas to be covered by these
two-day seminars. Fees range
from $495 to $595. For sched
ules of times and places, con
tact Karen Smolens, the Cen
ter for Management Research,
Datamation Institute Seminar
Coordination Office, 850
Boylston St., Chestnut Hill,
MA 02167, (617) 738-5020.

April-June

National Computer Graphics
Association Winter /Spring
1982 Seminar Program, vari
ous sites throughout the U.S.
Topics covered include "Com
puter Graphics: Technology
and Applications," "Success
ful Business Graphics," and
"Applications of Computer
Graphics to Transportation
Problems." Seminar fees are
$395 for association members
and $425 for nonmembers.
For complete details, contact
Eloise Wenker, NCGA Semi
nar, 2033 M St. NW, #300,
Washington, DC 20036, (202)
466-4102.
April-June

April-June

LEAPAC SERVICES
8245 Mediterranean Way
Sacramento CA 95826
(916) 381-1717
492
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Intensive Two-day Seminars
for Professional Develop
ment, various sites through
out New England. Among the
seminars to be offered by
Worcester Polytechnic In
stitute are "Fundamentals of

One- and Two-day Profes
sional Development Seminars,
various sites in the greater
Boston area. Among the
courses being offered by
Boston University are "Busi
ness Writing for Results," Im
proving Customer Service,"

Circle 280 on Inquiry card.

and "Assertive Management."
Registration fees range from
$295 for a one-day program to
$445 for a two-day program.
These seminars can be con
ducted within your company.
For details, contact Ms. Joan
Merrick, Center for Manage
ment Research, 850 Boylston
St., Chestnut Hill, MA 02167,
(617) 738-5020. For informa
tion on the in-company semi
nars, contact Ms. Elaine Dee
at the same address.
April-June

Productivity '82, various sites
throughout the U.S. and
Canada. This two-day show
features hands-on demonstra
tions of Hewlett-Packard's
newest computer and applica
tion solutions ranging from
personal and small-business
computers to the top-of-the
line computer systems for of
fice computing, distributed
data processing, and factory
automation. Sixteen different
seminars are held each day,
on such topics as using per
sonal computers, choosing
financial and applications
software, and preparing easy
to-read graphics. Additional
information can be obtained
from local Hewlett-Packard
sales offices or from Rudanne
Clark, Hewlett-Packard, 3000
Hanover St., Palo Alto, CA
94304, (415) 857-7247.
April-July

Computerized Robots, vari
ous sites throughout the U.S.
This four-day course is
tailored for managers con
cerned with the planning and
design of advanced manufac
turing methods and for those
who will be involved with the
development and integration
of high-technology robot sys
tems. Course topics include
the extent of robot automa
tion in the U.S., Japan, and
Europe; technical capabilities
and limitations of robots;
robot sensory mechanisms,
vision, touch, proximity; and
programming techniques for

robot control. The course fee
is $845. For details, contact
Ruth Dordick, Integrated
Computer Systems, 3304 Pico
Blvd., POB 5339, Santa
Monica, CA 90405, (800)
421-8166; in California, (800)
352-8251.

Components

April-July

Domestic
and Export

Computer Network Design
and Protocols, various sites
throughout the U.S. This
four-day course will focus on
the practical aspects of net
work design, interfacing, pro
tocols, and packet switching.
Among the topics to be
covered are how to determine
system requirements and per
form design trade-offs, how to
carry out network communi
cation and control protocols,
and how to evaluate available
network hardware and soft
ware components. The course
fee is $845. For complete de
tails, contact Ruth Dordick,
Integrated Computer Sys
tems, 3304 Pico Blvd., POB
5339, Santa Monica, CA
90405, (800) 421-8166; in
California, (800) 352-8251.

DEC LSI-11

Dependable service
at discount prices

m•n•
Carnpu1er Supp~•ers . ~n[:.
25 Chatham Rd .. Summit. N.J . 07901
Since 1973

(201) 277-6150

Telex 13-6476
©Mini Computer Suppliers. Inc ,
1979

1111111111111

ri 111111111111

S-100 USERS

INTERFACE 9-TRACK
TAPE DRIVES
With the DTI - DMA
Tape-Unit Interface
• Transfers data via OMA
up to 200K bytes
per second
• Allows full control over
all tape-drive functions

April-July

Structured Design and Pro
gramming, various sites
throughout the U.S. This
four-day course emphasizes
the development of skills that
facilitate the efficient produc
tion of reliable, well-docu
mented, and maintainable
programs, on time and within
budget. Some of the topics to
be addressed are structured
software design methods, how
to write structured programs
for mini- and microcomput
ers, and how to improve pro
gram readability and re
liability. The course fee is
$795. Contact Ruth Dordick,
Integrated Computer Sys
tems, 3304 Pico Blvd., POB
5339, Santa Monica, CA
90405, (800) 421-8166; in
California, (800) 352-8251.

SPEED
NUMBER-CRUNCHING
SOFTWARE 5-10 X's
AND MORE
With the FMP 
Fast Math Processor
• Kit or assembled
• 32-bit floating point operations
for arith.. trig.. exponential. etc. functions
• Or 64-bit floating point operations for arithmetic functions

Both the DTI and FMP meet the IEEE S-100
standard. Software is available.
For further information contact:
rt MEMBER OF THE SPC GROUP

~ SPC TECHNOLOGIES,

~

INC.

P.O. Box 248, Arlington, VA 22210
[7031 841-3632
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SOFTWARE FOR YOUR MICROCOMPUTER
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April-July

Technical Classes from Zilog,
Campbell, CA Zilog is offer
ing a series of one- to five-day
technical classes at its Cali
fornia-based training facility .
Topics range from ''Micropro
cessors: A General Introduc
tion" to "Zeus/System 8(X)()
User." Contact Zilog, Train
ing and Education Dept., 1315
Dell Ave., Campbell, CA
95008, (408) 446-4666.
April 13-14

The Sixth Annual Comput
er/Terminal Fair, University
of Dayton Arena, Dayton,
OH. This show is sponsored
by the University of Dayton.
The latest in word processors
and mini- and microcomput
ers will be featured. Contact
Dan Schumacher, University
of Dayton, 300 College Park
Ave., Dayton, OH 45469,
(513) 229-3511, for details.

April 14-18

N. First . Ann Arbor. Michioan 48103

April 13-16

COMPUTER
POWER
BOOKS

[cf P]
111
(

"THE ABC's of SORTING
METHODS FOR
PERSONAL COMPUTERS"
THEBOOKTHATTAKESTHENOV~ESTEPBY

STEP THROUGH THE MOST EFFICIENT SORT
ROUTINES PRE SEN TL Y IN USE
linear selecli o n-bu bblesort -shu tl lesort
q ui cker sort-singleton sort-mergi ng lists

TEXT WRITTEN FOR THE NOVICE
All ROUTINES DEMONSTRATED
USING STEP BY STEP EXAMPLES
FLOWCHARTS FOR All ROUTINES
READY TO USE PROGRAMS IN BOTH
"BASIC" AND ASSEMBLE LANGUAGE
BUILD YOUR OWN LIBRARY OF ROUTINES
WITH THE "COMPUTER POWER SERIES"

MAIL TO:

T.S. QUILL PUBLISHERS
15201 VICTORY BLVD., SUITE 16
VAN NUYS, CA 91411

SEND ME:

THE ABC'S OF SORTING METHODS
FOR PERSONAL COMPUTERS

ENCLOSED: A CHECK OR MONEY ORDER FOR $7.95
PAYABLE TO T.S . QUILL PUBLISHERS
NAME - - - - - - - - - - - - - - - - - - 
ADDRESS _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
CITY _ _ _ _ _ _ _ _ _ _ _STATE _ _ _ _ __
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neers, scientists, technical
managers, and other profes
sionals responsible for the
specification, design, imple
mentation, or application of
digital image processing sys
tems. Among the topics to be
covered are image acquisition,
image-processing software
and database structures, inter
active two- and three-dimen
sional image processing and
display, and real-time arrays.
Some of the applications ex
amples to be presented are
quality assurance and robot
vision. The course fee is $795;
on-site courses can be ar
ranged. Contact Ruth Dor
dick, Integrated Computer
Systems, 3304 Pico Blvd.,
POB 5339, Santa Monica, CA
90405, (800) 421-8166; in Cali
fornia, (800) 352-8251.

Circle 402 on inquiry card.

Digital Filters and Spectral
Analysis, Los Angeles, CA
This course is intended for
project and design engineers
responsible for the implemen
tation of advanced digital sig
nal-processing systems.
Among the topics to be ad
dressed are digital signal-pro
cessing fundamentals, fast
Fourier transform algorithms,
and finite impulse and recur
sive filters. Computer pro
grams that implement many
of the design techniques
discussed in the course are
provided in the course
materials. The fee is $795. For
further information, contact
Ruth Dordick, Integrated
Computer Systems, 3304 Pico
Blvd., POB 5339, Santa
Monica, CA 90405, (800)
421-8166; in California, (800)
352-8251.
April 13-16

Digital Image Processing and
Analysis, Boston, MA Inte
grated Computer Systems'
course in digital image pro
cessing is designed for engi

Electronic Home Entertain
ment Show, Arlington Park
Race Track Exposition Hall,
Arlington Heights, IL. This
show will feature audio and
video equipment, video
games, home computers, and
citizen-band radio systems. It
will run concurrently with the
Fourth Annual Energy &
Home Improvement Fair.
Contact Expo Management
Inc., Suite S2-132 Arcade,
The Apparel Center, Chicago,
IL 60654, (312) 329-1191.

April 15-16

Software Quality Assurance
Technology, San Francisco,
CA This seminar explores
how, when, how much, and
with what effect programs
should be tested to assure their
quality. The seminar fee is
$450, which includes notes,
textbooks, and reference
materials. Additional infor
mation is available from Ms.
Gloria Kulbe, Software Re
search Associates, POB 2432,
San Francisco, CA 94126,
(415) 957-1441.

Circle 212 on Inquiry card.

Powerful Lab Graphics
For Your Apple II+® Computer
April 15-17

The 1982 Computer Showcase
Expo, St. Louis, MO. The
Computer Showcase is de
signed for small-business
owners, independent profes
sionals, and corporate man
agers. Admission is $7.50. For
further details, contact the In
terface Group, 160 Speen St.,
POB 927, Framingham, MA
01701, (800) 225-4620; in Mas
sachusetts, (617) 879-4502.
Apn.115-18

The Second Southwest Com
puter Show and Office Equip
ment Exposition, Market Hall,
Dallas Market Center, Dallas,
TX. This show features mini
and microcomputers for busi
ness, education, government,
industry, home, and personal
use. Data- and word-process
ing equipment, office ma
chines, computer peripherals,
and office supplies will be dis
played. General admission is
$5. Contact National Com
puter Shows, 824 Boylston
St., Chestnut Hill, MA 02167,
(617) 739-2000.
April 16-17

The Twelfth Annual Virginia
Computer Users Conference,
Marriott Hotel, Blacksburg,
VA. This conference is spon
sored in cooperation with the
ACM (Association for Com
puting Machinery). Topics in
clude artificial intelligence, of
fice automation, and database
management. Contact Deidre
Maskaleris or Wesley
Braudaway, 562 McBryde
Hall, Virginia Polytechnic In
stitute & State University,
Blacksburg, VA 24061, (703)
961-6931.
April 17-18

The Seventh Annual Trenton
Computer Festival (TCF-82),
Trenton State College, Tren
ton, NJ. TCF-82 is devoted ex
clusively to the needs of per
sonal-computing hobbyists
and fans. At TCF-82, manu
facturers, stores, and dealers
will be exhibiting computer-

related products and services.
Forums, speakers, a giant out
door flea market, and a ban
quet on Saturday night high
light this event. General ad
mission is $5; students pay $3.
A space in the flea market
costs $10. For further informa
tion, contact Dr. Allen Katz,
Dept. of Engineeri1ig Techno
logy, Trenton Computer
Festival, Trenton State Col
lege, Hillwood Lakes CN550,
Trenton, NJ 08625, (609)
771-2666.

i ··~"-····~·..!
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Open Systems Interconnec
tion with X.25 and Other Re
lated Protocols, Denver Mar
riott Hotel-City Center, Den
ver, CO. Sponsored by Data
Communications, a McGraw
Hill publication, this seminar
will present a thorough treat
ment of the basic OSI (Ohio
Scientific) Reference Model,
describing the seven-layer
structure, service definitions,
and emerging protocols. De
tailed presentations of the
X.25 packet protocol will be
included. The seminar fee is
$690. For further details, con
tact the McGraw-Hill Confer
ence & Exposition Center,
Rm. 3677, 1221 Avenue of the
Americas, New York, NY
10020, (2i2) 997-4930.
April 19-23

The Eighth Annual Reliability
Testing Institute, Ramada Inn,
Tucson, AZ. This institute is
presented by the University of
Arizona College of Engineer
ing and the Hughes Aircraft
Company, Tucson, Arizona.
It seeks to provide engineers,
managers, and teachers with a
working knowledge of analyz
. ing component, equipment,
and system performance and
failure data to determine the
distributions of their times to
failure, failure rates, reliabili
ty, and confidence limits.
Planning small sample size,
short duration, and low-cost
tests and analyzing the results
will be covered as well as

••

48K APPLE 11 +, $25

SCIENTIFIC PLOTTER

Draws professional-looking graphs of your data. EASIER, FASTER, NEATER
and more ACCURATE than handplotting. You choose data format. length and
position of axes. 20 symbols, error bars, labels anywhere in 4 orientations, ere.
Includes 5 DEMOS on disk with 30-PAGE MANUAL.

48K APPLE 11 +, $35

CURVE FITTER

Selects the best curve to fit your data. SCALE, TRANSFORM, AVERAGE,
SMOOTH, INTERPOLATE (3 types), LEAST SQUARES FIT (3 types). EVALUATE
UNKNOWNS from fitted curve. Includes 5 DEMOS on disk with 33·PAGE
MANUAL.

VIDICHART™
'

April 19-21
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48K APPLE II+, $75

NEW tools for lab data management. FAST plots of 4 data sets with SCROLL·
ING in 4 directions, ZOOM scaling on X and Y axes, 2 types of graphic CUR·
SORS and on-screen STATUS REPORT. PLOTS AID INPUT while sampling.
ADD, SUBTRACT, MULTIPLY, DIVIDE, INTEGRATE, DIFFERENTIATE,
AVERAGE or NORMALIZE data sets with SIMPLE COMMANDS. Ideal for spec·
Ira, chromatograms, rate curves, etc. Includes SAMPLE DATA on disk with
28·PAGE MANUAL.
SPECIAL! All 3 programs on one disk, only $120. Since each program uses the
same data format on disk, data may be shared.

BUY THESE PROGRAMS AT YOUR LOCAL DEALER OR ORDER
DIRECT. For more information. ask for FREE brochure or send $5 for any
manual ($12 for all 3), deductible with purchase. Add $1 .50 shipping on all
orders. For fastest service. call in your VISA or Master Card order.

·m·

•w•
~

INTERACTIVE MICROWARE, INC.
P.O. Box 771, Dept. B State College, PA 16801
CALL (814) 238-8294 for IMMEDIATE ACTION

Trademark of Apple Computer. Inc.

Model EP-2A-87

EPROM Programmer
The Model EP-2A·87 EPROM
Programmer has an RS-232
compatible interface and in
cludes a 2K. 4K or BK buffer.
Seventeen RS-232 commands
allow another computer to
download or remotely control
the Programmer. INTEL.
TEXTRONIX OR MOTOROIA
formats are supported. The
buffer may be edited directly
from a CRT and EPROMS can
be copied off-line. Power re
quirements are 115v 50/60
Hertz at 15 watts.

OPTIMAL TECHNOLOGY , INC.

EP·2A-87-1 Programmerwith 2KBuffer .. .. ...... .... ...... ........... .... ........
EP-2A-87-2 Programmer with 4K Buffer .
... .. .. .. ...... ...... ...
EP-2A-87·3 Programmen.vith 8K Buffer ........ .. ............ .....................
Non-Standard voltage (220v. 240v, or 100) ............... .. ...

$575.00
$650.00
$725.00
$ 15.00

Personality Modules
TMS 2708 .... .. ..... .. $18.00
PM-0
2708 ..................... 18.00
PM·l
PM-2
2732 .................... 34.00
PM-2A 2732A ............ ..... 34.00
TMS 2716 ....... ...... 26.00
PM-3
2532 .................. ... 34.00
PM-4
PM-5
2716 ····················· 18.00
39.00
SA-642 2564...

PM-SE
PM-6
PM·7
PM-8
PM9
PM-10

2816 ············ ······· ·· $36.00
2704 .. .... .... ........... 18.00
2758 .......
18.00
MCM68764 ....... ... 36.00
2764 ..................... 36.00
2564 ..................... 36.00

SA-64·3 2764 ..... ...

39.00

Optimal Technology, Inc.
Phone (804) 973-5482

Blue Wood 127
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Earlysville, VA 22936
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COMPARE
COMPILERS

C

Event Q u e u e - - - - - - - - - - - - - 

New C/80 2.0 gives you all three:
features, performance and price.
Com piler

Compiled
Program
Size
(Bytes)

Loaded
Size (with

313
422
378
305
300
(4)
290

C/80 2.0'

Code Works CW/C 1
Aztec C 1
BOS C 1. 44 1
Supersoft (3
Tiny-c 2 Compiler2
Whitesmith ( 2

Compile
and Load
Time
(secs)

Execute
Time
(secs)

Price

3181

90

24.8

$49.95

1835
4657
3696
2500
(4)
7384

146
139
54
92
96
242

53.3
33.0
44.0
26.0
930
15.6

$ 75
$1 35
$150
$200
$250
$750

runtime

supp or t)

Performance Comparison Using Benchmark Program
Published in BYTE. September 1981

lour results on 4 MHz Zeni th Z89with 8~
~Resu hs reprinted by permission from September 1981 BYTE; © BYTE Pu blications Inc.

From infor ma lion sh eel pro vided by manufacturer.
4 Figures not available.

The new C/80 compiler, Version 2.0. supports all C language features
except float, lonq, typedef, bit fielas, and arguments to macros.
C/80 2.0 is available in disk formats for Heath/Zenith (HDOS & CPtM•),
Osborne 1*and 8"standard CP/M systems. Price is $49.95, add $3
shipping ($2 for 5" disks); in CA add tax. Phone orders welcome.

other testing methods. The fee
is $675. Contact Dr. Dimitri
Kececioglu, Institute Director,
Aerospace and Mechanical
Engineering Dept., Building
16, University of Arizona,
Tucson, AZ 85721, (602)
626-2495 .
A pril 20-22

D-COM, Hynes Auditorium,
Boston, MA. D-COM will
bring DEC (Digital Equipment
Corporation) vendors to
gether with DEC users. For in
formation, contact Ron
Davies, D-COM Inc., 7312
Burdette Court, Bethesda,
MD 20817, (301) 469-7650 .

·cP/M is a regi stered trademark of Digital Res earch. Osbo rne 1 is a registered trademark of
Osborne Comouter Comnanv

A pril 21-28
A pril 20-23

8oftvvare
14478 Glorietta Drive
Sherman Oaks, CA 91423
(213) 986-4885

-

~· J

Us e read er service numbe r fo r o ur catalog o f over 20 s oftware producls.
Dealer inquiries invited.

ADDS

VIEWPOINT
Tf:PM INA I

Adius!oble

Troclor~

POl'Ollel ln1erloce

Seriollnterloce
Doto Bulfe r
CaresPOl'ldenc:eFc
Pnn1 Speed
Number cl COi

DISC DR /ES
QUME:

DT·S...$525.00" QrY ·•

DT·5 ...$310.00" QTY.·I

8' DSOD 48 TPI

5'h'' DSDD 48 Tri

ANDON: TM·100·2...$335.00'Qn

TM·100·4.••$425.00' QTY ·•
sw·DSQD Q6 ''I

5'1· . DSDD 48 TIP

TM·848·1.•.$475.00" Qn . TM·848·2...$550.00"Qn..1
e·· SSOO

fHIMU>IE

8 ' DSDD JH.NLINE

TM-602...$995.00" QTY·

TM·603...$1175.00" QIY I

sw· 5Mf!Ylf

51'• " 1CMllVTfWINCHESJEQ

WINCM~STER

QUME LETTER QUALITY
PRINTERS

)PRINT 9/45 $2245* c~ ·
OIHER MODEL AHO COl;f!GlJR.AnoNS NAlJr&Jj

(408) 438-5454
4444 SCOTTS VALLEY DR., SCOTTS VALLEY, CA 95066
THlMS: Cashiers Check, VISA, M/C, COO
Shipping charges odded to all orders
•
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Circle 251 on Inquiry card.

speech-synthesis techniques,
and designing voice-recogni
tion techniques. Participants
will have the opportunity to
work with devices that permit
online generation of computer
voice output, data entry by
means of voice input, and
voice input for system con
trol. The course fee is $795;
on-site courses can be ar
ranged. For information, con
tact Ruth Dordick, Integrated
Computer Systems, 3304 Pico
Blvd., POB 5339, Santa
Monica, CA 90405, (800)
421-8166; in California, (800)
352-8251.

The Fourth International Con
ference on Video and Data
Recording, University of
Southampton, Southampton,
England. This conference is
designed for engineers and
physicists. Papers, group ses
sions, and a trade exhibition
will be featured. Among the
topics to be addressed are
''Magnetic and Other Record
ing Media, " "Theory of
Recording Processes," and
"Coding, Modulation, and
Signal Processing." Highlight
ing this conference will be a
forum on digital standards.
For further information, con
tact the Conference Registrar,
Institution of Electronic and
Radio Engineers, 99 Gower
St., London, WClE 6AZ,
England, Tel: 01-388-3071.
A pril 20-23

VIG-Voice Input/Output for
Computers, Boston, MA.
This four-day course is de
signed for product develop
ment and design engineers,
systems analysts, program
mers, and technical managers
involved in the planning, de
sign, and implementation of
voice input/ output systems.
The topics to be covered in
clude voice-processing algo
rithms and software, evaluat
ing VIO hardware compo
nents and systems, utilizing

Hanover Fair '82, Hanover,
West Germany. The annual
Hanover Fair is one of the
world's largest industrial trade
exhibitions. More than 330
American firms are expected
to exhibit products, services,
and technology at the Fair.
Contact M. A. Delia, Han
over Fairs Information Cen
ter, POB 338, Whitehouse, NJ
08888, (800) 526-5978; in New
Jersey, (201) 534-9044.
April 22

California Computer Show,
Hyatt Hotel, Palo Alto, CA .
This show is for original
equipment manufacturers ,
knowledgeable users, distribu
tors, and dealers. More than
60 computer manufacturers
will be exhibiting mainframes,
mini- and microcomputers,
and peripherals . Contact
Carol Reimer, Norm De Nardi
Enterprises, 289 South San
Antonio Rd. #204, Los Altos,
CA 94022, (415) 941-8440.
A pril 22-25

New York Computer Show
and Office Equipment Exposi
tion , Nassau Coliseum,
Uniondale, NY . For details,
see April 15-18.
April 23-25

The 1982 Computer Showcase
Expo, Miami, FL. For details,
see April 15-17.

Circle 405 on Inquiry card_

New from Tarbell. ..

4 SERIAL/2 PARALLEL BOARD
April 24

April 28-May 1

Computer Swap America,
Santa Clara County Fair
Grounds, San Jose, CA. This
high-technology flea market
features everything from flop
py disks to home satellite-re
ceiving stations. Admission is
$3. Contact Computer Swap
America, POB 52, Palo Alto,
CA 94302, (415) 494-6862.

The Third Annual Conference
of the Educational Computing
Organization of Ontario, On
tario Institute for Studies in
Education (OISE), Toronto,
Ontario, Canada. This con
ference is designed for educa
tors at all levels. Exhibits will
be featured. Contact OISE,
252 Bloor St. W, Toronto,
Ontario M5S 1V6, (416)
9_2 3-6641, for additional
details.

April 25-30

DP Training Managers'
Workshop, Washington, DC.
This workshop is intended for
individuals with less than 18
months' experience in coordi
nating data-processing train
ing programs. Participants
will learn to establish in-house
education programs that will
meet management objectives
and ensure a high return on
their organizations' invest
ment in training. The registra
tion fee is $850. Contact Linda
Hubacek, Deltak Inc., 1220
Kensington Rd., Oak Brook,
IL 60521, (312) 920-0700.

April 27-30

Digital Filters and Spectral
Analysis, Washington, DC.
For details, see April 13-16.

April 29-30

An Assessment and Forecast
of Computer Graphics, Rye
Town Hilton, Port Chester,
NY. This conference will
assess the present state of
computer graphics and will
evaluate hardware, software,
systems services, and applica
tions. The role of graphics in
today's business environment
will be considered and factors
affecting market growth will
be analyzed. Leaders in the in
dustry will present and ex
change views with attendees.
For further information, con
tact Carol Sapchin, Frost &
Sullivan Inc., 106 Fulton St.,
New York, NY 10038, (212)
233-1080.

Tarbell Electronics introduces
a four-serial/two-parallel port
board. The four RS-232 serial
input/output ports utilize four
8251's and eight consecutive
8080 ports. Features include
full handshaking capability
and four separate dip-switch
controlled baud-rate generators.
Support is provided by Tarbell's
XIOS for the Digital Research
MP/M·ll.

Two eight-bit parallel 1/0 ports
include four eight-bit latches
(74LS373's) and use four
consecutive 8080 ports. There
are separate handshaking

May-June

950 DOVLEN PLACE • SUITE B
CARSON, CA 90746 • (213) 538-4251

It is the most up-to-date resource on Pascal
and Ada software and hardware including:
•New Developments
•Algorithams
•In-Depth Reports on Products
•Tutorials
•Relevant Topics
•Application Software For:
-Businesss ---Graphics -Statistical
-Scientific -System
-Educational
•Book Reviews
•Software Reviews

May 1982

Sensors & Systems '82, vari
ous sites throughout the cen
tral and western regions of the
U.S. This series of three-day
conferences will cover all
aspects of sensor technology
from temperature sensors
through ·to displacement, ve
locity, acceleration, magnetic
field, and moisture. Other
topics to be covered include
signal conditioning, digital in
terfaces, and system inter
faces. Contact Network Ex
hibitions, 785 Harriet Ave.,
Campbell, CA 95008, (408)
370-1661.

~

Journal of Pascal
and AdaTM

April 27-28

The Eighth Annual National
Computer Security and Pri
vacy Symposium: Top Secret
'82, Washington, DC. Spon
sored by Honeywell, approxi
mately 22 national authorities
on computer security and
privacy will speak on a varie
ty of topics. Training work
shops in security planning and
risk analysis, disaster recovery
and contingency planning,
and computer fraud investiga
tion will be held. The fee for
the symposium is $525; dis
counts on multiple registra
tions are available. Contact
the Security Symposium Reg
istrar, Honeywell Inc., M/S
T-99-4, POB 6000, Phoenix,
AZ. 85005; or call Jerome
Lobel, (602) 249-5370.

lines, outputs that will drive
up to 30 ma and inputs with
less than .4 ma load.
This new board is S-100
compatible and is capable of
creating interrupts for the
Tarbell CPU. All cables are
included; the board comes
completely assembled and
thoroughly tested with a six
month no-tau It full warranty.

"A help in any one area is worth the price."
No-Risk Trial Subscription Offer
1 Year (6 Issues) $14.00 in U.S.A., $21.00 Elsewhere
-Refund on Unused Portion
- ------~--------~-------DVISA
I DMasterCard
I DAmerican Expres1
- ------~--------L---------

I

Exp. Date _ _ _ __

Card No.



Signature - - - - - - - - -- - - - - - 

Name_ _ __ _ _ _ __ _ _ __ _ _ _ __

Street _ __ _ _ _ __ _ _ _ __ _ _ _

~

Zip_ __
State
City
Mail to: Journal of Pascal and Ada
P.O. Box 327 Payson, Utah 84651
TM ·-Trade Mark of Department of Defense
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Event Queue---------------------------
May2-7

May 12-14

DP Training Managers'
Workshop, Chicago, IL. For
details, see April 25-30.

The 1982 Carnahan Con
ference on Security Tech
nology, Carnahan House
Conference Center, Lexing
ton, KY. Among the topics to
be addressed at this con
ference are "Federal Standards
for Telecommunications
Privacy and Security,"
"Secure Voice-Bandwidth
Modem, " and "Multistatic,
Airborn Intruder Detection
Radar." The registration fee is
$325, which includes buffets,
a banquet, and a copy of the
proceedings. Contact Susan
McWain, Office of Continu
ing Education, College of En
gineering, 223 Transportation
Research Building, University
of Kentucky, Lexington, KY
40506, (606) 257-3971.

Mayt'>-9

The Southern California
Computer Show & Office
Equipment Exposition, Los
Angeles Convention Center,
Los Angeles, CA. For details,
see April 15-18.
May 7-9

The 1982 Computer Showcase
Expo, Anaheim, CA. For de
tails, see April 15-17.
,079"

x . 098''

20mA at 1.75v

10 FOR Sl.00
200 FOR 118.00

May 10-12

Dexpo 82, Marriott Hotel,
Atlanta, GA. This exposition
features DEC- (Digital Equip
ment Corporation) compati
ble hardware, software, and
services. Contact Expoconsul
International Inc., 19 Yeger
Rd., Cranbury, NJ 08512,
(609) 799-1661.

QUANTITY PRICES AVAILABLE

May 10-14

The Twentieth Annual Con
vention of the Association for
Educational Data Systems
(AEDS), Sheraton Twin
Towers, Orlando, FL. This
convention includes presenta
tions on the state of the art in
educational computing. Ad
ministrative and instructional
computing applications will
be presented, and new ways
of improving educational pro
cesses will be explored. Con
tact AEDS, 1201 Sixteenth St.
NW, Washington, DC 20036,
(202) 833-4100.

Applefest/Boston, Hynes
Auditorium, Boston, MA.
This show will feature more
than 200 displays and booths
of Apple-compatible products
and accessories. Seminars and
panel discussions will be held.
Ticket prices are $6 per day or
$15 for a three-day pass. Con
tact National Computer
Shows: 824 Boylston St.,
Chestnut Hill, MA 02167,
(617) 739-2000.

(213) 891-5705
Co111ple1e produc1 line for Apple, NEC, S-100, IBM.
Low Prices. high qua/it)'. amlfa.,·t deffrery.

Apple: Add-on Mini-noppy . .. ... . . .... .. . . .... $375
Apple: 5 M Byte Hard Disk System . . .... ... . .. $2250
Apple: I 28K RAM Card .. .. . . . . .. .... . ..• . . ... $700
Apple: Double-density 8" Flo pp y Contro ller ..... $400
IBM: Add-on Mini-noppy . . .. .. ... ..... .. .. . . $275
S-100: 64K Low Power Static RAM Card ........ $475
· S-100: Sierra Data SBC, 4MHz Master ... . .. . . . . $825

May 10-13

The Annual Meeting and
Technical Conference of the
IEEE Industrial Power Sys
tems Department, Marriott
Hotel, Philadelphia, PA. For
details, contact Dr. Paul
Reece, General Electric Co.,
6901 Elmwood Ave ., Mail
Drop 06302, Philadelphia, PA
19142, (215) 726-2800.

NEC PC-8000 System .. . . .. . ....... . New Low Prices
Epson MX-100.. '; . ............. . ...... . ...... $685
ADDS Viewpoint - Green . . . .. .... . . ... ... .. . .. $545
Tandon Thinline 8" - Double

. . ... . ... .. $510

5 'h " Diskettes .... .. . . .. . .. ... . . ..... $22/Box of 10
A I ih·ms new , ~uaranteed.
ser"·1-.·e rcnler.
lf. 't?cluim to hu1•t•moresatisfied t·ustmnc·n per squur<• i11ch W ad space
thun am· ofher

M•il: P. 0. Box Q. Sherman O•ks, CA 91423
S1ore: 16709 Roscoe Blvd., Sepulveda. CA 91343
(213) 891-5705
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May 14-15

The Second Annual Southern
California Computers-in-Edu
cation Conference, University
High Scool, Irvine, CA. This
conference covers the applica
tion of computers in educa
tion from kindergarten
through two-year college. All
areas of curriculum will be
covered, including reading,
mathematics, science, lan
guage, and special education.
Hands-on workshops and
field trips are planned. Con
tact Craig Walker, Arrow
view Intermediate School,
2299 North G St., San Bernar
di no, CA 92405, (714)
886-9118.

May 14-16

CRYS T ALS

LINEAR CIRCUITS
LMlll
LMl rn
LMJ48
LM358
ll,1.Iil
LMJn
lM38J
lM3&2

LM21.J T
1!>
tMJOl/748 - JO
74 1CV - i5
7-11(
3!>
/41

!i()

14~

May 15-16

The North American Com
puter Othello Championship,
Leaming Resources ' Center,
Andersen Hall, Northwestern
University, Evanston, IL. This
two-day tournament is spon
sored by the United States
Othello Association. Cham
pions will be determined in
three categories: microcom
puter systems (located on
site), mainframe systems (tele
phone hookup), and special
purpose Othello machines.
For complete tournament de
tails, write to Professor Peter
W. Frey, Dept. of Psychol
ogy, Northwestern Univer
sity, Evanston, IL 60201.
May 16-21

Advanced DP Training Man
agement Workshop, Los
Angeles, CA This workshop
is intended for training man
agers directly responsible for
planning, monitoring, and
evaluating data-processing
training and reporting to
upper-level management. The
prerequisite for this workshop
is completion of Deltak's
Training Managers' Work
shop (see April 25-30) and a
minimum of one year's ex
perience since completion, or
the equivalent on-the-job ex
perience. The registration fee
is $850. Contact Linda
Hubacek, Deltak Inc., 1220
Kensington Rd ., Oak Brook,
IL 60521, (312) 920-0700.
May 16-19

The First Annual Convention
& Exposition of the Electronic
Funds Transfer Associa
tion-EFT Expo, Fairmont
Hotel, Dallas, TX. This con
vention will feature addresses
on a wide range of electronic
funds transfer issues, includ
ing automated teller inter
change, changes in corporate
network services, home finan
cial services alternatives, and
security. A special forum on
the role of electronic funds
transfer in the future of finan
cial ·services deregulation will

highlight the convention. An
equipment exhibit will be fea
tured. For complete details,
contact the Electronic Funds
Transfer Association, Suite
800, 1029 Vermont Ave. NW,
Washington, DC 20005, (202)
783-3555.
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May 18-20

Microcomputers-A New
Tool for Foresters, Purdue
University, West Lafayette,
IN. Sponsored by Purdue
University's Department of
Forestry and Natural Re
sources and by the Inventory
and Systems Analysis Work
ing Groups of the Society of
American Foresters, this con
ference seeks to advance the
professional forester's knowl
edge of microcomputers and
their applications in forestry.
Session themes include hard
ware and software considera
tions as well as information
processing and forest-inven
tory systems. Contact John
W. Moser Jr., Dept. of
Forestry and Natural Re
sources, Purdue University,
West Lafayette, IN 47907,
(317) 494-3596.
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SEND 5.25 FOR OUR CATALOG
FE ATURING TRANSIS TORS &
RECTIFIERS. 145 HAM PSH I RE
ST .• CAMB RIDGE. MASS. 021:19

TEL (617) 547-7053

P.O. BOX 748
' SOMERVILLE, MASS. 02143

TOLL FREE

1·&»343-5230

FOR ORDERS ONLY

HAVE YOUR CAKE
AND EAT IT TOO

May 19-21

Computer Hong Kong 82,
Regent Hotel, Hong Kong.
This three-day program,
which embraces the Fifth
Hong Kong Computer Con
ference, will focus on the elec
tronic data-processing mar
ket. For further details, con
tact Kallman Associates, 5
Maple Court, Ridgewood, NJ
07450, (201) 652-7070.
May 21-23

The 1982 Computer Showcase
Expo, Boston, MA. For de
tails, see April 15-17.
May22

The Third Annual New Jersey
Microcomputer Show & Flea
Market, Holiday Inn (North),
Newark International Air
port, Newark, NJ. This event
will feature more than 50
commercial exhibitors and 150

A

ITS A PIECE OF CAKE TO CONNECT AN
ct eK
TRIX I INTERFACE TO YOUR OLIVETII PRAXIS 30
OR 35 CORRECTING ELECTRONIC TYPEWRITER.
DAISY WHEEL QUALITY AT DOT MATRIX PRICES!
e
e
e
e
e
e
e

10+ CPS
15 MINUT EIN STA LLATION
HALFSPACE JUSTIFICATION
CABLE REMOVES IN SECONOS
TYPEWRITER FUNCT. UNIMP AIRED
AVAILABLENOW:AT ARI GA PPLE
OTHERDIRECT CONNECTIONS
AND RS232 AVAILABLE SOON

Actex
Circle 8 on inquiry card.

e
e
e
e

PRIN T ANDPRI NT •N OPERA TE
NO INTERFACE NEEDED:
USES FRONT CONNECTOR ·AT ARI
USES CONTROLLER PLUG ·APPLE
PRICE: $21 5 ·APPLE A DO $10
tBASED O N WARDS PR30 PRICE
TYPEWRITER A ND SER VICE
WIOEL YA VAILABLE

12225 SW2nd/SUITE200-B

P.0.B. CCC
BEAVERTON, OR 97075
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p
for the Apple II

The gnosis version of P·LISP
has been acknowledged · as
lhe finest and most complete
available for Apple micro 
computers. and. with lhe addi
tion of lloaling poinl malh and
HI -RES graphics. II becomes an
indispensable tool for edu·
colors. scienllsls. business ex
ecutives . malhemalicians . or
applications requiring arlilicial
intelligence This excellent pro
gram is now available for only
5 199 95 (DOS 3 3 only)
Incl uded in an allraclive
b inder is a ninety page user°s
manual which will aid you in
creating your P-L!SP programs
This manua l is also availab le
separately lor 520 00 . which 1s
fully refundable on purchase of
the program

able memory Supplled w1lh lhe
i nlerpreler are several sample
programs inc luding a com plete
ELIZA
For those of you who do nol
fully understand P-LISP. we have
available lhe P·LISP Tutorial for
S25 00 This experlly wnllen lexl
is bound 1n a handsome binder
and is packaged lo include a
disk containing all lhe sample
programs relerenced in lhe lexl
al no extra charge

A ppl e~ OI!

1n llOM o 1 o lo n g uci ge c o l oj u n e ed e d

Event Queue ____________
flea market sellers. Hardware,
software, and accessories for
all popular systems will be
featured . Contact Kengore
Corp., 3001 Rte. 27, Franklin
Park, NJ 08823, (201) 297
2526, for additional informa
tion.
May 23-28

DP Training Managers'
Workshop, Dallas, TX. For
details, see April 25-30.

for rloa n n o p o mt mall'I

June 1982

P·LISP will run on a 4BK or
larger APPLE 11/11 •. and will
lake advantage of ALL avail 

June 6-11

Advanced DP Training Man
agement Workshop, Calgary,
Alberta, Canada. For details,
see May 16-21.

and Chicago, IL For details,
see April 25-30.
June 13-16

The Fifteenth Annual Con
ference of the Association of
Small Computer Users in Edu
cation, Chatham College,
Pittsburgh, PA . This con
ference will include papers
and demonstrations on the ed
ucational and administrative
uses of computers. Other
topics of interest are robotics,
Pascal programming, com
puter literacy, and the use of
packaged software in com
puter courses. For more infor
mation, contact Jan Carver,
Computer Center, Chatham
College, Pittsburgh, PA
15232, (412) 441-8200.
June 15-17

formerty Pegasys Systems, Inc.
4005 Chestnut Street-Philadelphia, PA 19104
Orders Only: 800·523 -0725-Penna. Residents: 215-387-1500

June 6-11 and June 20-25

DP Training Managers'
Workshop, Philadelphia, PA,

The 1982 IEEE MIT-S Inter
national Microwave Sym
posium, Hyatt Regency Hotel,

Pennsylvan i a residents add O"I. soles loi: Apple IS a 11odem o11r: o l Apple Compu1e1 I nc

XCEL@) MICROCOMPUTER
RETROFIT GRAPHICS
512

x 240

RESOLUTION

FOR COM PUST AR®
SUPERBRAIN®
TRS-80® MODEL II
Z-89
HARDWARE RETROFIT
FROM

$895.00

SOFTWARE
SUPPORT PROGRAMS
•Symbol Generator
•Graph Plotter
•30 Generator
•Surface Plotter
•Graphics Terminal Emulator
•Screen Printer
ANADEX
EPSON
IDS

$175.00
$175.00
$345.00
$395.00
$395.00
$65.00

(800) 421-1423
IN CALIFORNIA CALL

./.::::::\.

(213) 320-6604

~ ~MAXTEK,INC. 29080regon Court, Torrance, CA 90503
Availabl e in Europe from Micronex Ltd., Chew Magna , England 3042 (STD 027-589 3042)
n:iS·80· ' ""ll's1erCd !raoemark Tal'lOY Coro..
Te~1ron1• · •1o"9•Slerecl

500

uaoema•k

Te~ 11om•

SuPcr tna tn - uaaemar~

1/\!e1tec Dala Syslems

Inc CPM·1cg1s1e1eo iraacmar• O.g 1a1 Research

April 1982 © BYTE Publications Inc

Circle 458 on Inquiry card.

~

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 promotional
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).
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. Shaul d you wish to
restrict the use of your name,
simply send your request to
BYTE Publications Inc, Attn:
Circulation Department,
70 Main St, Peterborough NH
03458. Thank you.

.

INCREDIBLE?

BELIEVE IT!
Washington Computer Services
an affiliate of

(l(WASHlNGTON \\\
\ EC.ECTRIC COIXIPANY Ill

IT!

est. 1912

""'t':t')APO~• r m

CUSTOM COMPUTER ROOM WIRING SINCE 1960

97 Spring Stre~t, New York, New York 10012
TO ORDER: CALL OUR TOLL-FREE NUMBER: (800) 221-5416 In N.Y. State and for technical information: (212) 226-2121
HOURS: 9 AM-5:30 PM (EST) Monday-Friday
TELEX: 12-5606
CABLE: WASHCOMP NYK
150 cps bidirectional • 9x9 dot matrix, quietized
case, 136 col. vertical form control and many
other functions
NOW $950
We fee l this printer offers
the best price I performance ratio available.
RS-232 serial to 19,200 baud x-on . x-off add $25
Teletype 40, 300 LPM-typewriter quality, RS·
from Only
232 interface. This quality printer is available in many $3200
configurations including forms access. quietized case, etc.
Teletype 43
from $995
Teletype AP-200, 340 cps dot matrix (similar to Data Prod. M-200)
$2799
NEC Spinwriter-55 cps, bidirectional, letter quality
R.O. 7710
$2560
KSR 7720
$2799
DIABLO 630-40 cps, bidirectional, daisy wheel, plot/ graph
$2349
DUME Sprint 9/45 cps, daisy wheel
$2228
C. ITOH Starwriter . 25 cps, daisy wheel, parallel
$1500
C. ITOH Starwriter, 45 cps. daisy wheel , serial
$1680
EPSON MX-80, 1DO, 80 cps, 9x9 dot matrix
$CALL
ANADEX 9500/9501 , up to 200 cps. high resolutio n dot
$1325
OKIDATA Microline 80, 80 cps, 9x7 dot matrix
$399
Microline 82A, bidirectional, friction/ pin feed
$525
Microline 83A, bidirectional, 120 cps, uses 15 " paper
$799
Tl-810, 150 cps, Basic
$1449
Package-Compressed print, vertical form control
$1630
MANNESMANN MT 1705 200 cps, 7x9, 132 col
$CALL
TALLY
MT 1805 200 cps, 7x9 + NLO 40x18 matrix
$CALL
CENTRONICS
SCA LL
739100 cps, nx9dot matrix, Full Graphics
$567
DEC LA-34
$1085
IDS PRISM, 132 col., color
$1785

"K'

S-100 SPECIALTIES

~ 6800016 bit multi-user UNIX V.7

$CALL

.£\.~ 808616 bit, 128K RAM, Syst. #2

$3499
Call us for best prices on these high quality 2nd
""·'"""" · .. :.
generation boards and systems.
California These high quality, reliable products have made CCS
Computer defacto industry standard for S-100 products
ml Systems Assembled and tested :
list
on ly
2200 H.D. Mainframe, 20a. P.S.. 12 slot MB
$434
$359
2065C 54K dynamic RAM I Bank Select
$720
$580
2810A Z-80 CPU , serial port. ROM monitor
$310
$259
2422A Floppy Cont , CPI M 2. 2, ROM monitor
$425
$345
·~ 8000 SX, multi-user, multi- processor, turbo DOS
$CALL
..,.,.,...,.,,..LCPM 2.2 . FULL 2 YEAR WARRANTY!
@.'ij'@)ffi@l\!)I? We offer generous discounts on the Compupro line of
l9Jl.!J~ ~ ,M fast . quality 8 and 16 bit boards

@!Jib Group

E
1!5

NorthStCJ'-¥-

:D:~~l~~~E

NEC t.ow prices on PC-8000 series

$CALL
SCA LL

Similar savings on the full lines of CCS, SSM, NNC, MORROW, DELTA,
NORTHSTAR, ITHACA INTERSYSTEMS, GODBOUT, NEC , TELEVIDED, IMS
ZENITH. ADDS. DEC . DATA GEN .. ATARI. DYNABYTE. TECMAR. nUAL

8" DISK DRIVE SALE
B"SHUGART SA801R $450 8" SHUGART SA 851R $669
QUME DATATRACK 8
$589
VISTA Industrial grade enclosure for 2drives wi th P. S.
MORROW Discus 2D + CP/ M ~ MICROSOFT BASIC, CONT.
Discus 2 + 2 + CP/ M®. MICROSOFT BASIC, CONT.
Enclosure, power supply for 2 8" drives A & T

2for$1289
2 for $1110
$420
$950
$1195
$350

HARD DISK SPECIALS
List
only
CORVUS 10MB and controller
$5358 $CALL
20MB and controller
$6450 $CALL
Constellation Network Multiplexer and Mirror Video Tape Disk Backup
MORROW 26MB +controller+ CP/M 2.2®, M basic
$4495 $3821
~~MJa controller, CDC Hawk Drive ( 5 fix, 5 rem)
$7995 $6795
'!' controller, Western Oynex (5 fix , 5 rem)
$5995 $5099
Winchester 51/4 drives complete with case, cable,
software. S-100 controller . Adapter avail. for use with
COMP any Z-80 system. Cartridge drive controllers avail.
List
5MB APPLE
l-89
$2898
10MB XEROX
OEM discounts available'
R.S. MOO. If
$3398
Af~

~~

~

PRIAM 8" and 14" Winchester/tape subsystems avail.
ACCOUNTING PLUS
$CALL
WORDSTAR
$300
DBASE II
$525
MBASIC 80
$235
SUPERCALC
$221

FULLY CONFIGURED BUSINESS SYSTEMS
The following are some examples of the fully assembled and tested business
and scientific computer systems which we offer. All include 64K bytes
RAM , Z·80A, 4mh CPU . We offer a full line of quality, tested software .
llnl<l..D(J"~~lkl.,aixm fine computers
$CALL
Delta S-4ifli'a10 User. Mu lti-Processor, 40 MB hard 17 MB tape
$CALL
CC 2210A w/floppy controller. 1serial port
$1849
CCS 300-1Aw /1 .2 MB floppy drives, 2 serial , 2 parallel ports
$4849
CCS 400-1A w/ 10 MB hard disc, 2 serial, 2 parallel ports
$6999
NNC BOW w/5M Bfloppy, 8.4 MB hard disc, (OASIS optional)
$6693
ALTOS single and multi-user systems
$CALL
~W.~2f Decision 1. CP/M Microsoft Basic, UNIX
$CALL
,v 820 Desktop computer-64K , 2 floppys. (CPI M avail.)
~- List $2995
$CALL
We offer multi-user networks by DELTA PRODUCTS, DISCOVERY, TELEVIDEO,
MUSYS, IMS, DIGITAL MICROSYSTEMS
$359
TERMINALS PMMI MODEM
AMPEX DIALOGUE 30 , 80, 81
$CALL
$610
TELEVIDEO 910 C(multi-terminal)
$795
925C
$950
950C
SOROC IQ 120
$729
$669
HAZELTINE ESPRIT
DEC VT-100
$1575
Similar savings for our HAZELTINE and LEAR SIEGLER lines

XERO

LOOK HERE!

AM PE>< .---------.

Dialogue 80'"
Call us for ALL your softwear needs
Systems Houses, Educational Institutions. &
Government Aaencies Given Soecial Consideration

VV\.IVl"'h) lU Vl\.IUI . n11 t-'' 1\.1\.J.J
lllUll UI UVI u111y. I 1 IVU.J .JUUJVVl LU VllOll~'Ci YWllllUUl llUllVU1 VOii IUI IOlCi.Jl tJI IVU.:J . I 11\..tU.J lllVIUU U
VQ.Jll Ul.JVUUlll.
.Y..~
residents add sales tax. Qantex is a trademark of North Atlantic Industries, Inc. Radio Shack® is a trademark of the Tandy Corp. CP/M® is a
trademark of Digital Research. All sales subject to our standard sale conditions (available on request) .
UI \.I

Circle 430 on Inquiry card.

\J(U

BYTE April 1982

501

Event Queue------------------------------
Dallas, TX. The theme of this
symposium is 'Thirty Years of
Microwaves." Papers and
tutorials on a wide range of
topics, including computer
aided design and measure
ment techniques, microwave
field and network theory, as
well as satellite communica
tions / microwave systems,
will be presented. Contact J.
R. Griffin, Texas Instruments
Inc., Mail Stop 3432, POB
405, Lewisville, TX 75067,
(214) 462-5693.
June 15-17

The Office Automation
Show /Conference, Barbican
Centre, London, England. For
details on this show and con
ference, contact Clapp &

General
Software
Main Offices:
9060 Arrowood Ct.
Terre Haute, IN 47802
WE HONOR

VISA and MASTERCHARGE
TOLL FREE - Outside Indiana
1-800-457-0517
ORDER DESKS
(812) 299-2484
Best Selection
Best Service
Write for our famous CATALOG.
Contains many items not in ad.
Outside US add $10 plus addi·
tional postage. Add $3.50
postage and handling per each
item. Indiana residents add 4%
sales tax. Allow 2 weeks on
checks. COD ok. Prices subject
to change without notice. All
items subject to availability.
ARTIFICIAL INTELLIGENCE
Disk
Manual
whh 6 Only
Manual
Dental(PAS-3) .. •••••••••.•• . $B49/40
Medical (PAS-3) .. .••...•...•• . $B49/40
ASHTON-TATE
"dBASEll ............ . . .. $575/50
BUSINESS PLANNING SYSTEMS
Plan-BO .. .. .. .. .. ..
. 269/30
BYROM SOFTWARE
"BSTAM . ..••.••••..••••••. . $149/15
• BSTMS .................. . $149/15
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Poliak International, 7315
Wisconsin Ave., Washington,
DC 20014, (301) 657-3090.

Menlo Park, CA 94025, (415)
859-3071.
June 28-30

June 16-18

The Twentieth Annual Meet
ing of the Association for
Computational Linguistics,
University of Toronto,
Toronto, Ontario, Canada.
This meeting features papers
on syntax, computational
semantics, discourse analysis
and speech acts, machine
translation, as well as the
mathematical and theoretical
foundations of compqtational
linguistics. For additional in
formation, contact Don
Walker, Artificial Intelligence
Center, SRI International,

COMPUTER CONTROL
• Fabs (B-Tree) . .....•....... .. $159/25
Ullrasort. .................... $159/25
CONDOR COMPUTER
Condor II .................... $549/50
. $B99/50
Condor 111 . .. . • • • .. . ..
DIGIT AL RESEARCH
CP/M
2.2 Intel MOS-BOO . . . ' . ' ' ' .. ' . $149/25
Northstar (Horizon)
. '' .. ' .$149/25
Micropolis . . . . . . ...
' .. ' .$169/25
TRS Model 11 ••••••••
. '. $159/35
CB·BO ............ . .
' .. ' . $459/35
.$ 9B/20
CBasic2 • • .. • • . .• .
ERIC COMPUTER
·super vyx ........... . .
.$ 89/15
FAIRCOM
"Micro B+
(Specify language) ............. $229120
FINANCIAL PLANNING
•Mini Model.
·
........ $449/50
FRIENDS
ACCESS BO I .
. $249
ACCESS BO 11 .............. .. $429
FRONTIER SOFTWARE
Professional
Time Accounting •.•••.•• .... $549/40
General Subroutine . . . . . . . . . . . $269/40
Application Utilities
. $439/40
ISA
Spellguard . .
SP/law . .

. ........... . . $229/25
.. ........ $109

PASCAL LANGUAGE
Pascal Z . . . . . • .. '. . .
Pascal MT+ V5.5 •.••••• , . ,
Compiler
SPPOnly ., ....... .... ..
KEY BITS
Wordsearch ... .
String BO . .... .
String BO (Source) .
String Bit . • , , .••••• .

. . $349/30
... $429/30
.. . $316/20
.. $140/15

.. $179/50
.$ B4/20
. $279
" . . $ 65

LEXISOFT
·Spellbinder

. ' . $349/45

MICRO AP
Selector IV .
Selector V
SBasic.

. •. .. $269/35
' '' $469/50
. ... . . $269/25

National Educational Com
puting Conference (NECC
82), Radisson-Muehlebach
Hotel, Kansas City, MO. This
conference features papers,
sessions, panel discussions,
and exhibits of educational
computing products. Among
the topics to be addressed are

"Computer Use in the Physical
Sciences," "Comr-uter Educa
tion for Teachers," and "Com
puter Science, Engineering,
and Information Systems Edu
cation." For more informa
tion, contact E. Michael
Staman, NECC-82 General
Chairman, Computer Ser
vices, 305 Jesse Hall, Universi
ty of Missouri-Columbia,
Columbia, MO 65211.•

In order to gain optimal coverage of your organization's com
puter conferences, seminars, workshops, courses, etc, no ti ce
should reach our office at least three months in advance of the
date of the event. Entries should be sent to: Event Queue, BYTE
Publications, POB 372, Hancock NH 03449. Each month we
publish the current contents of the queue for the month of the
cover date and the two following calendar months. Thus a given
event may appear as many as three times in this section if it is sent
to us far enough in advance.

MICRO TAX
.$249
"Level I ..•
"Level II. , •.
' ... $995
"Level Ill . ...
" . . . . . .. $749
·combo 11+111
.$1495
49
Microsolt 5.3
Run time module
MICRO PRO
Wordstar . . . . . . . .
. ... $309/60
WS Training Guida . . .
.
20
WS Custom Notes . . .
. $429/na
Mail Merge .... ••.•••••.• ... $1 09/25
. . $419/85
WS·Mailmerge .
Datastar .. .. .. ••••.•• . . .• .. $249/60
OS Custom Notes .
. ..... $429/na
Calcstar
.•••..••..•.•... . $259/na
Supersort I .
. ... $199/40
Spellstar.....
. .$175/40
MICROSOFT
Basic-80 . . ......
. .. $298
Basic Compiler .
. ... $329
Fortran-BO ...... .. . • . . • .... $349
. $629
Cobol-BO . . . . . . . . . .. .
. $124
M-Sort . . • . . . . . . . ..
Macro-BO . ••• , • . • • • . .
. $144
Edit-BO . . . . . . . . . . . . . . . . $ B4
MuSimp/muMath . , •••• , • . . $224
Mulisp-BO .... .. ....... . . . $174
NORTHWEST ANALYTICAL
·statpak. . • . . . • .••.•..•• . . $439/40
OASIS
·"'The Word" .. .. .. .. ..
.. . $ 75
ORGANIC SOFTWARE
"Textwrilerlll . ••....• ,
.$111 /25
• Datebook . . . • . , • • • . •
. . $269/25
"Milestone.... . ... ... .
.$269130
PEACHTREE SOFTWARE
General Ledger . . . .
. .. $399140
Accounts Receivable . .
. . $399/40
Accounts Payable . ••• , • • . . . $399/40
Payroll . . . . ........ .. . .... $399/40
Inventory . . . . . .
. .... 399/40
Mailing Address .. .••.••..•• . $399140
for P5 Version.. . .
.add $119
Series 6-Peachtree
CPA ......... ...... . .. . .. $799/40
Property Mgt . . • . • . .••.• ... $799/40
Passive Payroll. . . .
. $449/40
Series 7-Peachtree
Sales Tracker .... ••...•••• . $3049/55
..... $1299/50
AR-Sales Analysis

Inventory .... ....... ......... $799/40
Order Entry . . • . . • . • . . • • • •
. $699140
REDDING GROUP
·Lynx . .. .. .. . • • . . . • • . . . .. . $199/20
SOHO GROUP
Matchmaker .....
. . $ 97120
Worksheet ••.. •
. ''' .$177120
SORCOM
'Pascal/M ZBO.
' ' ' ' ' ' ' ' '$349/40
Pascal/M B6/BB
' ' .. $449/40
. $149/20
'Act65 . . .... .. •.. , . • .
'Act 6B
"Act 69
'ActB6/BB .... . • . •. . . •. . .
. $149/25
.. $119/25
"TransB6
·supercalc
• . ...••.•. , • .... $269
SOUTHERN COMPUTERS
'Raid ...
. .... $224/35
. . $349/35
•Raid FP • • • • . .. • • • • • • .
'FFP . . . .. . . .. . . .. .. • . , . . $224/15
·Recover.
. $ 75
'RADAR
. $449/25
ISIS . ...... . ........... . . $224120
STRUCTURED SYSTEMS GROUP
General ledger
. $B49/40
Accounts Receivable .
. ...... $B49/40
Accounts Payable .
. $B49/40
. $B49/40
Payroll
. • , , ••• , • • •
Inventory ........... •. .. , , , • . $B49/40
.... $B49/40
Order Entry
Analyst .
. .. $224125
Leneright .
. .$159/20
NAO .. .. • • . •
.$ B9/20
Osort .
.. . . . . . .. .•.
. . $ B9/20
SUPERSOFT
•Diagnostic 11. ,
. $ B4/20
"Forth . . . . . . . . .
.$149/30
$219/30
'SSS Fortran .
• •• , •
'Fortran w/RATFOR .•..••. .... $2B9/35
·ccompiler
• .•• • •• .. ..... $175/20
·Disk Doctor .
. ... . ..... . .. $ B4/20
.........•.. .. . $129/25
"Term I
.....
. ... $169/25
Term II...
ZBOOO Xassembler.
. . $449/35
Others less 10%
WHITESMITHS
C Compiler . . . . .. . .. . . ..
. $600130 I
Pascal (incl C) . . . , .. . • . ...... $B50/45 II
Call for catalog and other listings

' Available for Apple with Softcard

Circle 185 on inquiry card.

Circle 165 on inquiry card.

ccs

SPECIAL!!!!!!!! QUME DATATRAK 8
Virtually the industry standard. High quality/
reliability.
Full featured, double sided, double
density.
Tanaon TM 848 . . . . . . . . . . . . . . . . .
$545

2810 . .......... • .. ." ... . .. ...
Godbout Z-80A . . . . . . . . . . . . . . . . . . .
Godbout 8085A . . . . . . . . . . . . . . . . . . .

MEMORY
CCS 2065 64K dynamic ........ .. .. .
CCS 2116 32K static ... .. ..... .. ... .
Godbout RAM 17 64K ..... ....... . .

$525 quantity 1 , $499 quantity 2 up.

TANDON DOUBLE SIDED, DOUBLE DENSITY MINIS
TM100-2 .... 48 TPI (500 KBYTES) .. . . .. .. . ........... . .... .
Compatible with Northstar, Cromemco, TRS-80

$325

TM100-4 .... 96 TPI (1000 KBYTES) . .... .. . .. . .. . .. . ...... . .
Compatible with Zenith, Heath, etc.

$425

CCS27104SIO ....... .. .. - ........ $ 325
Godbout Interfacer 1 . . . . . . . . . . . . . . . . $ 225
Godbout Interfacer 2 ... .. .. . ... . .. .. . $ 225

.$1195
.$1295

Cable Kits

2 drives
3 drives
4 drives
Diskettes ss $39/10 -

2 Disk drive enclosure . . . . . $ 95
(fits Siemens, Shugart, Oume)
CP-206 power supply . . . . .
$110
(powers two floppies)

NEW!!!!
Oume Sprint 9
DAISY WHEEL PRINTER .. $2395
45 CPS, RO. Available in KSR version .
Cal I for further particulars.
Ribbons: $125/case
Bidirectional tractor feed $225

Tarbell single density kit . .... .. . ..
$195
Tarbell single density A & T .. .. ...
$310
Tarbell double density A & T . . . . . .
$425
CCS 2422 w/CPM 2 .2 . . . . . . . . . . . .
$350
Godbout Disk 1 . . . . . . . . . . . . . . . .
$450
MDA MXV-21 LSl-11 controller (RX-01, RX-02 compatible)

MISCELLANEOUS

NEW!!!!
ABM 85 Video Terminal .. $ 895

$1050
. . . . . . $ 35
. . . . . . $ 40
. . . . . . $ 45
ds $59/10

-

Detachable keyboard
Televideo 920, ADM 3A compatible
High resolution green phosphor (23 MHZ)
Extra multi-bus or S-100 slot for stand-alone
capability
Terms of sale: cash or checks, MC/
VISA. Min. order $25. CA residents
add 6% tax . Prices subject to change
without notice. All goods subjec t to
prior sale.

Electrolabs

Mini -Enclosure with power supply
1 drive . . . . . . $ 85
2 drives. . . . . . $120

POB 1608, Palo Alto, CA 94302 (415)

R3

For Three 8" or

5V4 ' Disk Drives

..,.uv USED
POWER SUPPL y
ITf'M
FOR
@ + 8 Vdc

KIT 1 1S CARDS SOURCE
KIT 2 SYSTEM SOURCE
DISK SYSTEM
KIT 3

KITS

(OPEN FRAME WITH BASE PLATE, 3 HAS. ASSY . TIME)
@ + 16 Vdc
@ - 16 Vdc
@ + 28 Vdc
SIZE w x
2.5A
2.5A
12" x 5"
3A
3A
_
__
12" x s··
2A
2A
4A
14·· x 6"'
1A

@ - 9 Vdc

15A
25A
15A

$ 595
$ 625
$ 675

1/0

TANDON 51!." HARD DISKS
TM602(5MB) ..
TM 603 (1 OMB)

$ 275
$ 275
$ 295

D x H

x 47,'a··
x 4'l's'"
x 4%"

53

2 in 1 Unit for S-100 and
two a·· or 51/4" Disk Drives. It fits
most Disk System Mainframes.
PRICE
54_g5
61.95
69.95

DISK DRIVE POWER SUPPL y "R3"

REGULATED, OPEN FRAME, ASSY. & TESTED
. . . . . . . . . . . 69.95
SPEC!: + SV @ SA OVP. - SV@ IA + 24V@ SA. SHORTS PROTECT 2 SIZES AVAIL 1 ) 9 (W) x 611<. (D) x 4ls. (H) ;>) 9" (W) x 47,s" (D) x S114. (H)
OPTIO
1 ) REP LACE + 24 V BY + 12V. 2 ) FOR SIZE 1 ONLY. ADD .:!.. 12V @ IA. AT AN ADDITI ONAL $12 .00.
IDEAL FOR THREE 8"' or SV.1 FLOPPY DISK DRIVES. SUCH AS SHUGART 801/8S1 . SIEMANS FDD 100·8/200 - 8 OR 100 - S ETC

DISK SYSTEM PWR SUPPL y "S3"

OPEN FRAME, ASSY. & TESTED. COMPACT SIZE 10 (W) x 6 (DJ x
REGULATED OUTPUTS FOR DISK DRIVES + SV @ 4A. - SV@ I A. +24V @ 4A (OR + 12V@ 4A) SHORTS PROTECT
UNREGULATED OUTPUTS FOR S - 100 +8V@ 14A. ..!:. 16V @ 3A (QPrlON
.
S:l.00!
A COMPLETE UNIT FOR DISK SYSTEM WITH THE MAINFRAME CONTAINING 12 SLOTS & TWO 8 or 5•, DISK DRIVES

POWER TRANSFORMERS
ITEM

PRIMARY

Tl
T2
TJ
T4
Ts

110/120
110/120
110/120
110/120
110/120

SECONDARY # 1
2
2
2
2
2

x
x
x
x
x

Circle 391 on inquiry card.

8
8
8
8
8

Vac,
Vac,
Vac,
Vac,
Vac,

1SA
2SA
15A
6A
6A

(WITH MOUNTING BRACKETS)
SIZE W x D x H
SECONDARY #2 SECONDARY #3
28
28
28
28
28

Vac, CT.
Vac, CT,
Vac. CT,
Vac, CT.
Vac, CT,

2.SA
3.SA
2.SA
1.SA
2A

-

48 Vac, CT, 2A
48 Vac, CT, 3A

3'¥4"
33/4'
3314"
33/4'
3"

x
x
x
x
x

35/a"
43/s'"
43/s"
35/s"
3" x

x 31/s"
x 3118'
x 31/a"
x 31/a"
21/i'

s

(H) 99.95

PRICE
22.95
28.95
30.95
23.95
15.95

SHIPPING For each power supply $S.50 in
Calif., $8.00 in other states, $18.00 in Canada.
For each Transformer $S.OO in all States,
$12.00 in Canada. Cali!. Residents add 6%
Sales Tax.
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APPLE, TRS80, Tl, IBM, PET...

TRS 80 USER

TRY! OUR $99 SELECTOR SWITCH

GIL TRONIX SOLVED YOUR SWITCHING PROBLEM

T·BAR" COMPATIBLE SWITCHING UNITS

f If • • • • • • •

Available for RS232, IEEE 488, BNC•••

c

'"''"''"'''"'''''"'~~,,~~~

a

I

• ·1

••• ••••••••• • 0 b b

Ou1 $99(- SS AB) switch will save you money and aggravation.Sha1e your

prlnler, modem etc. The selecllon Is made by lumlng the Iron! panel
knob. Eliminate the aggravation of connecting and disconnecting cables.
Our -S8AB two poslllon unit can connect one printer to two CPU's. 1t
can also be used to connect one CPU to either a printer or a modem. We
also have 1 4. 5, & 6 posiUon units. n lac! we have about 30 models lo
satisly all the common applications. Our products are the mos I popular
un!ls on the ma1ket. We sold over 10.000 units. Weoller a 5 YEAR WAR·
RANTY. CUA UNITS HAVE AN EXCLUSIVE MONITORING OPTION. We
have d isl1ibutors and dealers In most cities. II your tavorue com p uter
dealer does not carry a Gitlronix Sw!1ch please have him call us. We oller
the greatest dt:ICOUt'l1t: as well as evaluation samples. Call us for a FREE
colorful cata log .

@~[Llflfl©~~lAu ~~~

a

A. OUR $169.00 "G TRS-2AB-AP2" SWITCHING UNIT, WILL CONNECT
THE OUTPUT OF YOUR TRS 50 TO TWO (2) DEVICES (LINE PAINTERS,
DAISY W HEEL PRINTERS ETC!. T O SELECT DEVICE 1 OR 2. SIMPLY
TU AN THE l'\NOB TO THE DESIRED POSITION. NO MORE MESSINO
WITH CABLESI EASY TO INSTALL EASY TO OPE RA.TEI 5 YEAR WAR ·
RANTYt

OILTAONIXlsnowo!lul11ga1111•ofT·BAR•compt1lbl11swl1ch1ngu111t, , Tlanu11 t!s
called 00nS2' ""du.! •w•1chl"'iJ mOdulu m11 mou11\ 111 a T-BAR 111·· RACK 15100
serlu) U you 11ffd to ••P•nd your preunl 0 1t1m you ca11 add Gil TRONlll. GO r. unilS
which 0Ue1 se•e••ldl 11111c1 •d ~ 1111111111 .

B. SAME UNIT FOR THREE (Jl DEVICES. REQUEST PART NO. GTRS·

2. Allconnecto1~1r11mou11lt<1011•te'1p1n•l1n1werllc11poslllo11lns1udol•""
angl1

I . PC. b01fd111ch1101C>Qy ln1ludof 111dlwidut l wlflf10.

2ABC-AP4 ($199.00).

J. oouon11J 1d.Oos l llon10F Flu•ll•bl11
' · To l•llyn1ledPC. b01 rdmount1bl es ..hcll

C. TO SHARE ONE PRINTER BE1WEEN lWO (2) TRS 80's, REQUEST
PART NO. GTRS-2AB·AP1 (5169.00).

S. Prlctpercna11ne1S1JllOO
g Qp1lon11moni101ingLE0'1, For hOATA•lld R•OA"tA.

0. TO SHARE ONE PRINTER eElWEEN THREE (J) TRS 80's, REQUEST
PART NO. GTRS-2ABC-APJ (S199.00t.

Oil TRON IX !1 also 0111r111g 1n OWllYllU!Oll of "'' 19"' RACK . Tiie Gil TR ONIX ...l<On
1150%m oreefflcien 11 1 nce1tollersuo101 5c;l11n nel s ( •I Qllldualc~1n ne1 s t inslndol

tencn1nnels(mtx . ca1>tcllylort .BARRACKl

ALL FOUR UNITS ARE AVAILABLE FROM STOCK.
OTHER SWITCHING PRODUCTS ARE ALSO AVA ILABLE. W E HA VE
OVER 30 MODELS OF MANUAL, REMOTE ANO AUTOMATIC UNITS. SEE
NE XT COLUMN FOR ADDITIONAL INFORMATION.

G02S2t Dull Pi1~1< - $275000u1ntily 0 1scounls Avi1•l;it>l1
1"T·BAR1s 1 reQ 1Slered1rt<:11 m111<of T·B•rCor p 1

CONT ACT Gil TRONIX OR OUR LOCAL DISTRIBUTORS.

DEALER INQUIRIES INVITED!

DEALER INOlHRIES INVITED I

Call (415) 493·1300

Call (415) 493·1300

UNIVERSAL INTERFACE PRODUCTS

®OlL'ii'~©t?ilO~u Ot?il~

@Oll.'im~ti.~

970 San Antonio Aye., Palo Alto, CA 94306

DEALER INQUIRIES INVITED!

llKIYUl.M.L

INTEJIP:.At:l

UNIVERSAL INTERFACE PRODUCTS

,-11oouc:1s

Call (415) 493·1300

970 San Antonio Ave., Palo Allo, CA 94306

Circle 188 on inquiry card.

Circle 187 on inquiry card.

Circle 189 on inquirY, card.

RS-232 PROBLEMS?

Cash in on yo ur creative energies. join Info
Soft Computer Systems' SOFTWARE
DEVELOPMENT PROGRAM. Get all of your
R&D hardware at our distributior cost plu s

20 °/o Royalty!
We give you personalized service, offer a non
exclusive marketing agreement, plus o th er
specialized services. We seek: high level
language compilers, cross-assemblers, utili 
ties, DMBS, new OS, educ . and business ap·
pl ications. an d any other mark etabl e program.
We offer full developl"'lent and docu menta·
lion. Don't hesitate. contact us i!nmediately.
Michael L. Dean. V .P. R&D

InfoSoll Computer Systems

111!1
2699Clayton Rd.
Concord, CA 94519

T

(415) 680·0202

We have a large assortment of prob·
lem solvers at B & B ELEC·
TRONICS, send for our new Catalog.
RS·232 TESTER. Seven LED'S dis
playthe statusofRS-232 lines: $39.95
RS-232 DATA TAP. Lets you tap
$34.95
data off a RS-232 line:
RS·232 NULL MODEM. Replaces a
set of modems for testing:
$19.95
RS·232 GENDER REVERSERS. C.On
vert a male connector to female or a
female to male. Either one: $19.95
Set of both Reversers:
$34.95

IL Residents add 5% Tax
Circle 178 on inquiry card. 

Verbatim

99

Call Free (800) 235-4137 for
prices and information. Dealer
inquiries invited. C.0.D. and
charge cards accepted.

perM

VISA'

15/16"x3Y2"
1 up. pin feed

white pres sure
sensitive

PRICE INCLUDES SHIPPING

218113H3&0

eade's

DATA SYSTEMS .

"'THE COMPLETES VSTEMS AND SUPPORT TEAM"'

llillllllCTSQUNll.~<DnU.llECLllD

6CAll*£TAVE" MIJl'ISrnt. .. llUI

Circle 250 on inquiry card.

~-----·

LABELS

flexible disks

-

M

8 & 8 ELECTRONICS
BOX 475 /MENDOTA, IL 61342

Single Source Solution

Circle 205 on Inquiry card.

$2540 00
HP-85 's
$1450.00
HP -83 "s
$5300.00
HP·9895 Dual 8 · D"ves
$1960.00
HP-8292 Dual 5"' Drives
. $1 720.00
HP -72256 Plol\er
$ 395.00
LOBO Disc Drives
~ fi99 00
IDS 445G P1•nlers
NEC Sp1nwr 11er s
wi lh Tractors
$2560.QO
IDS 460G P"nters
. $1099.00
$1330 00
IDS 560G P"nlers
C ITOH 3tarw,,ter 25's
$1300 00
CCS JOO Dual 8.. Drive co mf..,uler with
64K RAM . O A.SlS. CPIM 2AMB Disc
memory. 2 serial ports . 1 pc.rallel
port and a Tetev1deo
.Call for price
9•0 CRT
. Call for p: rce
CDC Lark Subsystems

NEW' foe
the '89 from

MAGNOLIAII

•

MICROSYSTEMS

DOUBLE DENSITY
DISK CONTROLLER
for both 51/4" & 8" drives
only

$595 complete

including CP/M™2 .2

Packed SM per box · Min. ord er 1 box -$14 .95
Check with order· Mass Residents add 5% Sales Ta x

~CHECK·MATE '''
~

Clrcle 319 on Inquiry carci

P.O . Box 103, Randolph, MA 02368
T elephone: 617·963-7694

Circle 81 on inquiry card.

MAGNOLIA MICROSYSTEMS. INC.
2812 Thorndyke W, Seattle 98199
C206J 285- 7266
CBOOJ 426-2841
CP/M is a trademark of Digital

Circle 246 on Inquiry card.

R es~arch.

64K STATIC RAM BOARD FOR S-100 BUS

$470

FEATURES

•
•
•
•
•
•
•
•
•
•
•

•
•

Conforms to IEEE 696 standard.
8 or 16 bit data transfers.
24 bit addressing.
Bank select in 32K-32K or
48K-16K.
Banks selectable/deselectable
on OMA.
Responds to phantom pin
67or16.
2K x 8 static rams with 2716
pin out.
Power consumption is typically
600ma.
Banks on or off on power up.
Bank addressable to any of
256 possible ports.
BMHz with 150ns parts
standard, faster speeds
available on request.
Available partially loaded as
a32K board.
Multiple bank residence.

FULCRUM•• Distributed by
COMPUTER PRODUCTS

Circle 441 on inquiry card.

OMNIRAM
OMNIRAM INTRODUCTION:
The Fulcrum Computer Products OMNIRAM for the IEEE
696 (S100) bus provides 64 kilobytes of fast static random
access memory. Provision is made for 8 or 16 bit transfers,
extended 24 bit addressing, and for control via the bus
phantom line. In addition, a number of features are included to
make the OMNIRAM compatible with systems designed before
the IEEE 696 standard was developed. These include bank
selection and provision for operation with I MSAl-type front
panels. When the bank select option is activated, the board is
divided into two parts which can reside in separate banks. The
division of the board may be into two 32K sections or into one
16K section and one 48K section. Provision is made for OMA
overide of bank select if needed. The board is also compatible
with IEEE 696 or IMSAl-type extended addressing.

Omniram64

64K

32K

With 200ns. Rams

$470

$325

With 150ns. Rams

$490

$340

With 120ns. Rams

$550

$395

WW COMPONENT SUPPLY INC. 1771 JUNCTION AVENUE • SAN JOSE. CA 95112 • (408) 295-7171

APPLE EXTENDER CARD
$29.95
Extends Apple Cards
Above Computer for
Servicing and Debugging
APPLE EXTENDER CARD .. .. $29.95
IBM EXTENDER CARD . ... .. $34.95
IBM Prototyping Board . . . . . $34.95
RS-232 Board for TRS-80
Model Ill ......... . ...... $94.95
32K Memory Exp. Board for
TRS·BO Color Computer
(Adds 16K) ............. $79.95

Smartmodem

~I

IMAGE TECHNOLOGY. INC.
P.O. BOX 15456
LAKEWOOD. COLORADO 80215
303.232-9580
Circle 202 on inquiry card.

ZENITH/

$249

Double Your
51,t," disk storage
capacity without adding a drive.
Get twice as much from your H88 or
H89 microcomputer. Our FDC-880H
floppy disk controller. in conjunction
with your 51,t," drives, for example,
expands memory capacity from 256
bytes to 512 bytes per sector.
And it handles single and double
sided. single and double-density. 8" and
51,t," drives - simultaneously.
Call 714/275-1272 today . . . .
or wl"ite for details.

••I.

C.D.R. S ystems Inc .

Controlled Data Recording Systems. Inc.
7667 Vickers St.. San Diego, CA 921 11

Circle 77on inquiry card.

Floppy Discs
1 1

MD525
MD550
MD577
MD557

8

1 1

ACE COMPUTER PA'ODUCTS
of Florida Inc.

Write for our
complete list.

Pricel10

1 side/dbl dens ...... , .... 527 .30
2 sides/dbl dens ........ . . . 44.20
1 side/77 track .. ... . . ..... 32.50
2 sides/77 track ... . . . .. . .. 44.20

Critically Certified

CHECKS - VISA - MC - C.0.D .
13131 777-7780
ADD $2 SHIPPING

LYBEN COMPUTER SYSTEMS
27204 Harper Ave.
St. Clair Shores, Ml 48081
Circle 242 on inquiry card.

Master Charge
VISA accepted.

1-206-524-9126
Circle 83 on inquiry card.

.

r. •.......-

• -. '\

.

5325.00
CALL
659.00
S4.00
449.00
169 .00
157 .00
575.00
309.00

4BK

.

Cordless phone -

199.95
129.00

ZENITH GRN. PHOS. MONITOR
EPSON PRINTERS - SOFTWARE - - - - SHARP CflLCULf\TORS
SPF:

CALL

CALL
CALL
CALL

CIALS~

Price s s ubject to change without notice.
Shipping extra. No tax out of st<itc . Ca .
r esidents add appropriate taxes.
A RE

f\N

VOLT AGE SURGE &
TRANSIENT SUPPRESSOR

/ -~ j

ATARr 0

AUTHORIZED

SERVICE

..-.,.

/\TARI
CEN T ER

SALES

AND

COMPUTERTIME , INC .

I

PO BOX 216

.._,.

KENTFIELD. CA 94914

CflLL TOLL-FREE
In California

8 00-2 27 -2520
8 0 0 -772 - 40 6 4

EPSON
DOT MATRIX PRINTERS
SUPER DISCOUNTS ON

MX-80F/T L~I NOW
MX-80
u~~R 1
IN
MX-100 L=R• STOCK
We also stock direct connect cables for
TRS -80, Apple, Atar i, Pet or RS 232

Soft sector

FD34-9000 1 side/sgl dens ......... 33.60
FD34-6000 1 side/dbl dens ... ... .. . 39.00
FD34-4001 2 side/dbl dens . .. . ..... 46 .20

~~~~' ~~~~7

VOICE: 305·427·1257/DATA: 305·427-6300

400 1 6K
400 YOURS TO 32K O<
BOO ~
•11 0 RECORDER
Bl 0 DISK DRIVE
850 !NT E R FACE
B JO MODEM
825 PRINTER
484 COMMUtUCATOR

VI E

Allow up to 3 wks. for personal checks to dear.
Please include phone number. Prices subject to
change without notice.
Add S3.50 Shipping £, Handling
Wash. residents add 6.6% Sales Tax

Seaule. Wash. z;p 98103

)ll

ITT

DALE

THE INFLATION FIGHTERS!
4 116 300ns SIS 11.00
4116 250ns61S12.00
4116 200ns BIS 13.00
4116 150ns SIS 16.00
21 I4L 300ns BIS 16.25
2114L 200ns BIS 17.00
4164 200ns S9.00
6116 200ns Sl0.00
ZSOA CPU 55.50 ea.
6251A 54.75 ea.
2 716-1 t5VJ350ns 6157 .00 ea. S7 .50 ea.
2716 (5VJ450ns 6153.90 ea.S4.15 ea.
2732 (5VJ450ns 6159.75 ea.SI 0.25 ea.
2532 (5V)450ns SIS 10.50 ea. S 12.00 ea.

1640 NW 3rd STREET
DEERFIELD BEACH. FLA 33441

Circle 120 on inquiry card.

Verbatim®
SAVE 40 10
soft,
5 1/4/ Specify
10or16sector

I.

Send certified check or money order
Allow two weeks tor personal check
Florida residents add 4°•. sa les tax

Circle 7 on inquiry card.

Heath
Users

01

I

!~o!!.!~!

• Auto-Answer • Auto-Dial • Repeat
• Programmable· Use Any Language
• Touch-Tone and Pulse Dialing
• Audio Monitor - Listen to Connection
• FCC-Approved Direct-Connect
• Full or Hall Duplex. 0-300 Baud
• RS-232C Interlace• 7 Status LED 's
•Two Vear Limited Warranty

(Colo. Residents Add 3% Sates Ta•)
DEALER INQUIRIES INVITED

-

(DHal&S

Cl-I/PS&

(209) 667-2888

Protects
Most
Electronic
Equipment
The SUPPRESSOR electronically re
moves or reduces sucli.ien voltage changes.
It simply plugs into a power receptical on
the same circuit as the equipment being
protected.
END POWER LINE SPIKES, SURGES,
HASH ... Only $29.95 ea. Dealer Inquiries
Invited.

9

CUESTA SYSTEMS. INC.
J440 RobE:rro Courr
Son Lvis Obispo. Cohforn1a QJ401

(805) 54 1- 4160

Circle 133 on inquiry card.

EPROPl-J2
The only EPROM programmer you need!
• IEEE-696 IS·lOOJ EPROM programmer for single·suppty
I+ 5VJ EPROMs.
·Programs currenl 1K throughBK lbylel EPROMs plu stuture
16K and 32K EPROMs.
• Personality Modules adapt board 10 dilferent EPROM types:
PM-1 -2 50B. 2758 PM·4-2564
2516.2716 PM -5-2764
PM-2 - 2532
PM-6 - 6B764
PM -3 -2732
PM·7 -252Bin16KI
·Zero-insertion-force socket accommodates both 24-pin and
2B·pin EPROM packages.
· OIP switch seleclion al programming ports and EPROM
address for verificationand/or use.
• On·board DC-lo·OC convener wilh adjuslable regulalor for
programming votlage.
• Programming voltage swilched by software
• Oouble·sided PC board wilh solde1 masks. silkscreen and
gold·plaled cortacl linge1s
• Docume111a1ion includes source lrsting of BOBO/ZBO salt·
ware for programming and verilication.

l'llcroDynamlcs
GRAPHICS ROM'S

AVAILABLE

Corporation
P.O. Box 17577
MP.mphis. TN 3B117
1901J·755-0619

$269.95

rassemll!ed & testeD\
Price mcluoes EPROM·32. Documentation
ano1wopersona111ymoe1u1es 1spec1!y) Acl·
ditional modules- S7.95. P10Qrammmg/
venhcahonsoftware .onBinchsmgleelens1ly
CP/ M·compa!11Jle d1skette-S995

MASTERCARD & VISA- TN residents add 6% sales tax.

Circle 245 on inquiry card.

Circle 271 on inquiry card.

Quest Super Basic V5 .0
A new enhanced version of Super Basic now
available. Quest was the first company worldwide
to ship a full size Basic for 1802 Systems. A
complete function Super Basic by Ron Cenker
including floating point capability with scientific
notation (number range :t .17E"'). 32 bit integer
:t 2 billion: multi dim arrays, string arrays; string
manipulation: cassette 1/0: save and load. basic.
data and machine language programs: and over
75 statements. functions and operations.
New improved faster version including re
number and essentially unlimited variables.
Also. an exclusive user expandable command
l1b ra1v .
Serial and Parallel 110 routines included.
Super Basic on Cassette $55.00.

Santa Clara, CA 95054
Will calls: 2322 Walsh Ave.
{408) 988-1640
Same day shipment. First line parts only. Factory tested. Guaranteed
money back. Quality IC's and other components at factory prices.
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RCA Cosmac 1802
Super Ell Computer $106 .95

100perlype
015
IC
IOOOpe• lype
012
MASTER
SODO perlype
.COBS CLOSEOUT
3SOp1ecep1ck,
$59.95
5PeitypeB.9S 'h wan 5"1 pe r lyp~
DIP SWITCHES
4-pos1 11on
S- pos1 11 an
6-pos1f1an - 
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B·pcs11icn
KEYBOARDS
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90
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.9S
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81$15.40

ELECTRONIC SYSTEMS KITS
ZBO Microcomputer
16 bit 1/0. 2 MHz clock, 2K RAM, ROM Bread
Apple Peripheral Kits
board
space. Excellent for control. Bare Board
SERIAL 110 INTERFACE 0 to 30,000 baud,
$28.50. Full Kit $99.00. Monitor $20.00. Power
O.T.R., Input & output from monitor or basic. or
Supply
Kit $35.00. Tiny Basic $30.00.
use Apple as intelligent terminal, Bd only (PIN 2)
$14.95, Kit (PIN 2A) $51.25, Assembled (PIN
Modem Kit $60.00
2C) $62.95.
1State of the art. orig., answer. No tuning neces
PROTOTYPING BOARD (PIN 7907) $21.95.
sary.
103 compatible 300 baud. Inexpensive
PARALLEL TRIAC OUTPUT BOARD 8 triacs,
each can switch 110V, 6A loads, Bd only (PIN acoustic coupler plans included. Bd. only
$17.00.
Article in June Radio Electronics.
210) $19.20, Kit (PIN 210A) $119 .55.
OPTO-ISOLATEO INPUT BOARD 8 inputs, can
60
Hz
Crystal Time Base Kit $4.40
be driven from TTL logic, Bd only (PIN 120)
Converts digital clocks from AC line frequency to
$15.65, Kit (PIN 120A) $69.95.
crystal time base. Outstanding accuracy.
Interface Kits
SERtAUPARALLEL INTERFACE Bidirectional,
Video Modulator Kit
$9.95
Baud rates from 110 to 19.2K. sw selectable
Convert TV set into a high quality monitor wto
polarity of input and output strobe, 5 to 8 data
affecting usage. Comp. ~t wtfull instruc.
bits, 1 or 2 stop bits, parity odd or even or none,
Multi-volt Computer Power Suppl\'
all characters contain a start bit. +5 & -12V
8v 5 amp, :t18v .S. amp, Sv 1.5 amp, - 5"~
required.Bd only (PIN 101) $11.95, Kit (PIN
.5 amp, 12v .5 amp, -12voption. :t5v, :t12v
101A) $42.89.
are regulated. Basic Kit $.15.95. Kit with chassis
RS-232 /TTL INTERFACE Bidirectional, re
and
all hardware $51.95. Add $5.00 shipping. Kit
quires :t12V. Kit (PIN 232A) $9.95.
RS·232120mA INTERFACE Bidirectional. 2 of hardware $16.00. Woodgrain case $10.00.
$1.50 shipping.
passive opto-isolated circuits, Kit (PIN 7901A)
$14.95.

PROM Eraser

Will erase 25 PROMs in 15 minutes. Ultraviolet.
assembled. 25 PROM capacity $37.50 (with
timer $69.50). 6 PROM capacity OSHA/UL ver
sion $78.50 (with timer $108.50).

NiCad Battery Fixer/Charger Kit
Opens shorted cells that won't hold acharge and
then charges them up, all in one kit wl full parts
and instructions. No PC board.
$8.95

Type-N-Talk by Votrax

Text to speech synthesizer with unlimited vocabu
lary, built-in text to speech algorithm, 70 to 100
bits per second speech synthesizer, RS232C
interface $359.00. Speech IC $79.95.

1802 1~K Dynamic RAM Kit $149.00
El<paodable iJ 64K. Hidden refresh w/clocks up to
4 MHz wino wait states. MdL 16K RAM $25.00.
S· 100 4·slot expansion
S 9.95
Super Monitor VI.I Source Listing
$15.00

The Super Elf is asmall single board computer that
does many big things. It's an excellent computer
for training and for learning programming with its
machine language and yet it's easily expanded
with additional memory, Full Basic, ASCII
Keyboards, video character generation, etc.
ROM monitor: State and Mode displays; Single
step; Optional address displays; Power Supply;
Audio Amplifier and Speaker; Fully socketed for all
IC's: Full documentation .
The Super Elf includes a ROM monitor for pro
gram loading, editing and execution with SINGLE
STEP for program debugging which is not in
cluded in others at the same price. With SINGLE
STEP you can see the microprocessor chip oper
ating with the unique Quest address and data bus
displays before, during and after executing in
structions. Also, CPU mode and instruction cycle
are decoded and displayed on 8 LEO indicators.
An RCA 1B61 video graphics chip allows you to
connect to your own TV with an inexpensive video
modulator to do graphics and games. There is a
speaker system included for writing your own
music or using many music programs already
written.The speaker amplifier may also be used to
drive relays for control purposes.
A24 key HEX keyboard includes 16 HEX keys plus
load, reset, run, wait, input, memory protect,
monitor select and single step. Large, on board
displays provide output and optional high and low
address.There is a44 pin standard connector slot

for PC cards and a 50 pin connector slot for the
Quest Super Expansion Board. Power supply and
sockets for all IC's are included plus a detailed
127 pg. instruction manual which now includes
over 40 pgs. of software info. including aseries of
lessons to help get you started and a music pro
gram and graphics target game. Many schools
and universities are using the Super Elf as a
course of study. OEM's use it for training and
R&O.
Remember, other computers only offer Super Elf
features at additional cost or not at all. Compare
belore you buy. Super Elf Kit $106.95, High
address option $8.95, Low address option
$9.95. Custom Cabinet with drilled and labelled
plexiglass front panel $24.95. All metal Expansion
Cabinet, painted and silk screened, w'rth room for
SS-100 boards and power supply $57.00. NICad
Battery Memory Saver Kit $6.95. All kits and
options also completely assembled and tested .
Questdata, a software publication for 1802 com
puter users is available by subscription for $12.00
per 12 issues. Single issues $1.50. Issues 1-12
bound $16.50.
Moews ~'. deo Graphics $3.50, Games and Music
$3.00, Chip 8 Interpreter $5.50, Starship 4K cas
sette $14.95. Exciting and challenging space
game. Complete manual included.

Free 14 page brochure
of complete Super Elf system.

Super Expansion Board with Cassette Interlace $89.95
This is truly an astounding value! This board has gram bugs quickly, then follow with single step. If
been designed to allow you to decide how you you have the Super Expansion Boan! and Super
want it optioned. The Super Expansion Board Monitor the monitor is up and running at the push
comes with 4K of low power RAM fully address· of a button.
able anywhere in 64K with built-in memo1y pro Other on board options include Parallel Input and
tect and a cassette interface. Provisions have Output Ports with full handshake. They allow easy
been made for all other options on the same board connection of an ASCII keyboard to the input port.
and it fits neatly into the hardwood cabinet RS 232 and 20 ma Current Loop for teletype or
alongside the Super Elf. The board includes slots other device are on board and ~ you need more
for up to 6K of EPROM (2708, 275B, 2716 or Tl memory there are two S-1 00 slots for static RAM
2716) and is fully socketed. EPROM can be used or video boards. Also a 1KSuper Monrtor version
for the monrtor and Tiny Basic or other purposes. 2 with video driver for full capability display with
A 1K Super ROM Monitor $19.95 is available as an Tiny Basic and a video interface board. Parallel
on board option in 2708 EPROM which has been 110 Ports $9.85, RS 232 $4.50, m 20 ma llF
preprogrammed with aprogram loader/editor and $1.95, S-100 $4.50. A 50 pin connector set with
error checking multi file cassette read/write ribbon cable is available at $18 .95 for easy con
software, (relocatable cassette file) another exclu nection between the Super Elf and the Super
sive from Quest. It includes register save and Expansion Boan!.
readout, block move capability and video graphics Power Supply Kit for the complete system (see
driver with blinking cursor. Break points can be Multi-volt Power Supply below).
used with the register save feature to isolate pro-

Rockwell AIM 65 Computer
6502 based single board with full ASCII keyboard
and 20 column thermal printer. 20 char. alphanu·
meric display ROM monitor:. fully expandable.
$419.00. 4K version $449.00. 4K Assembler
$35.00. BK Basic Interpreter $65.00.
Special small power supply SV 2A 24V .SA
assem. in frame S59.00. Molded plastic
enclosure to fit both AIM 65 and power supply
$52.50. AIM 65 1K in cabinet with power supply,
switch. fuse. cord assem S559.00. 4K $579.00.
A65i40·5000 AIM 65140 W/16K RAM and monitor
$1295.00. RAM Board Kit (16K, $195) (32K.
$215). V0640 Video Interface Kil $119.00. A&T
$149.00. Complete AIM 65 in thin briefcase with
power supply $518.00. Special Package Price: 4K
AIM.
Basic, power supply,
AIMBK65/KIM/SYM/Super
Elf cabinet
44 pin S629.00
expansion ,_______________
board: board with 3 connectors $22.95.

1

..,_ _ _ _ _ _ _ _ _ _..,. Super Color S-100 Video Kit $129.95
Ell II Adapter Kil $24.95
Plugs into Elf II providing Super Elf 44 and SO pin
plus S-100 bus expansion. (With Super Ex
pansion). High and low address displays, state
and mode LED's optional $18.00.

1

Expandable to 256 x 192 high resolution color
graphics. 6847 with all display modes computer
controlled. Memory mapped. 1K RAM expand
able to 6K. S-100 bus 1802, 8080. 8085, ZBO,
etc. Dealers: Send for excellent prlcln!j/margin
program.

0

TERMS: $5.00 min. order U.S. Funds. Calif. residents add 6% tax.
$10.00 min. VISA and MasterCard accepted. $1.00 insurance optional.
Shipping: Add 5%; orders under $25.00-10%.

Circle 349 on inquiry card.

Prices
subiect
to change

FREE: Send for your copy of our NEW 1982
QUEST CATALOG. Include 88~ stamp.

BYTE April 1982
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PLOTTING SOFTWARE
Calcomp compatible, for

MEMOREX

EPSON

n.nJBLE DISCS

CPI(,

and

HIPLOT

FORTRAN,

with

and

BASIC

PLOTWARE-z
8"
•••d
Manuals
only
•
PLOTWARE-z
so.mp !es
• Refundable on order

..... 3 99
.. 3 5

E N E R C 0

P

~
~

l

P.O . BOX
Lakewood,

,..,---..,P,,..,-L""O'°'T~W""'""'R
A ::-::
1--, ,,

j

u1

I

ll

I:

for prices and infonnation. Dealer
inquiries invited and C.O.D.'s
accepted

P

2801~

Colo.
80228
303-988-1648

Tb•I

INTELLIGENT PRINTER INTERFACE
IG.000 eYTt BUFFER I STAltO ALO~E
PARALLEL I SERIAL INPUT jBAUO RATES • 50 tc 19.200)
OPTIONS INCLUDE: GRAPHICS • REVERSE PRINT • BOLD PRINT
UNDER·SCORE o REPRINT OF BUFFER
ADJUSTMENT OF LINES PER ·INCH
CHARACTERS PER·INCH SELECTION
DOUBLE LINE

l!ud

VALUE

WE Will NOT BE UNDER
SOI..Dfl Call Free (800)2354131

..... 6

lj,91

CUSTOM OPTIONS ALSO AVAILABLE
A & T FROM $450.00

DARE BOARD t125.00

San Luis ObJspo. CA
93401 In Ca call
(800)5 92-5935 or
(805)543· l 037

MASTE R CA RD & VISA ACCEPTED

PL01YARE-z

drew

lhl1

ad

Circle 170 on Inquiry card.

Circle 429 on Inquiry card.

$GOLD DISK$
CP/M® Compatible
Z-80 Software

OMEGA
The Last Disassembler
You Will Ever Need!
Mnemonics Externally Defined
Zilog, Intel, PASM Supplied
ASCII/HEX Preconditioner
Can Externally Def. Equates
Optional Address Listing
ASM/PASM/MBO Compatible
DB statements forcible over user
specified range

Circle 319 on Inquiry card.

5
7

COMPUTER TOOLBOX, INC.

POST OFFICE BOX 1389
HAWTHORNE. CALIFORNIA 90250

Circle 112 on Inquiry card.

Circle 58 on Inquiry card.

PROTECTO ENTERPRIZES
BOX 550, BARRINGTON, IL 60010
TO ORDER PHONE 312/382·2192
Circle 339 on Inquiry card.

Direct connect. auto-dial/answer
Control via Touch-Tone · detection
Allophone (LPC) based voice synt hesizer
Includes 1,000 word vocabulary
Ed itor fo r custom vocabulary
Extensive application software
Programmable buffered port

• Upgrade available for

high

quality LPC

vocabulary

• S395.00
Tele p hone interface may be purchased without
synthesizer. TRS-so ·· and IBM versions available
soon.

W[R!]~'D'
~@[fJ~~lJD@[R!J
2405 OUME DRIVE
SAN JOSE, CA 95131
(408) 942- 1037

Circle 428 on Inquiry card.

A
PROFESSIONAL
MICROCOMPUTER

,...... QUARTZ CRYSTALS._

'
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FACTORY SALE
PRICE

You get the NEW APF·IM·1 Full Size Powerful
Computer: Includes 14K ROM with Level 11 BASIC
built in, 9K User RAM, Color, Sound, Professional
53 keyboard. Two controllers, Two 10 key numer
ic pads, High speed cassette, A.C. adapter, RF
modulator, T.V. switchbox. Accepts TAPE·DISK·
PLUG IN CARTRIDGES. It is PLUG IN EXPAND·
ABLE at low cos t. 90 day parts and labor warran·
ty, owners guide, BASIC language manual. All
this in a beautiful black and white console case
for only '239"'.
15 DAY FREE TRIAL Return within 15 days com·
ptete and undamaged for refund of purchase
price.

•
•
•
•
•
•
•

I~~ 1213-532-1237lp,.l
I
Trademark D1g1tal Aes.e<l rc:h ~

NEW 23K
PERSONAL
COMPUTER

$23900

RATION.

from executable '
(.COM) fllH
PPD
EZ-TEXT WORDPROCESSOR
EZ-TEXT wlll format$
your text flle the
way you want It
s-e· SD/DD
PPO

Bower-Stewart
& Associates

.•

For APPLE 11 ··compatible dial-up voice response
and remote data·baseaccessarrangements, con
sider a V100 seriesdesi!n f romVVNETCORPO

=~~;!£~_l~~;~~;;.it•7R
I

$150. complete/$25. manual only
for further information contacl

1325 East Main St.
Waterbury, Ct. 06705
Phone (203) 754·4197

VOICE
SYNTHESIZER
·
WITH INTERACTIVE
TELEPHONE INTERFACE

'1
:1

,•

!'.DO•.
.f. 11 01,

~-~~~~8 : . ;~~:

~

=~-~~~= ~

: .~~~2 e ::~:;:11 e:~ .~= ~~:~: i~:~~~= :~.:~::
8

8

4 . Ht.1• 71.1.)I

50001

THE BEST VALUE ON THE MARKET
•
•
•
•

280 4MHZ
•
DUAL 8" DRIVES
•
2 SERIAL 1/0
•
OPERATING SYSTEM

Circle 258 on Inquiry card.

I I lll•

"20 .4808

' '

20 .811oe 35.1125&
21..t.oo 8 35.11378
"22 . 1184838.0008
23 .4008 38.0&28

n••

e_o1r• ·• 1,ocio.1

., a••

Sa.&9• t <:t UI

11..se•

'1 )1»• I Or II

11 Mt I

1' ~'l.

64K RAM
1.2 MB STORAGE
2 PARALLEL 1/0
AND UTILITIES

MICRO BUSINESS ASSOCIATES, INC .
500 SECOND STREET
SAN FRANCISCO, CA 94107
415-957-1343

''"'

35.8758 40 .112118

- 2 ...·1

4H• n
43 5508

.f.1.0008 .t.3 .51128
.t.1.11188 .f.3.11308
.f.1 .3178 48 .0008
.f.J .tllll8 32.J881(H2A

100RM0RE-OIEOucu...

ADD $1.00 SHIPPING
CAL. RES. ADD 6% SALES TAX
FREE OSCILLATOR SCHEMATICS
WITH ANY ORDER

QUALITY COMPUTER PARTS

'I.

P.O. BOX 743 /CHATSWORTH, CA 91311

Circle 346 on Inquiry card.
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·····························

iI...computers,
l'rintersPlus
penpherals,
I

•

!accessories and supplies!
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
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I
I
I
I

E~S()NS
I

Complete Stock ofMX-80, MX-80 F/T
MX-100 Printers, Graphics Chip Sets
Cards and Cables

APPLE ACCESSORIES
Apple II f.. 48K . . . . . . . . . . . . . . . . . . . . CALL
Disk II w/controller DOS 3.3 ... . .... CALL
Disk II Add·On . . . . . . . . . . . . . . . . . . . . CALL
Microsotl Z80 Soficard . . . . . . . . . . . . . . 299.
16K Ram Card .... . ....... . ... ... 159.
CCS Parallel Card ... . ....... .. . , . . . . I 09.
Async Serial Card . . . . . . . . . . . . . . . . . I 39.
Clock/Calendar Card . . . . . . . . . . . . . . 99.
IEEE Card . . . . . . . . . . . . . . . . . . . . . . . 239.
A·D Card . . . . . . . . . . . . . . . . . . . . . . . . . 99.
Mountain Comp. Romplus .. . ..... , . . 130.
KB Filter ROM ....... .... . . ... .... 49.
CPS Multifunction Card . . ....• . . ... 199.
Supertalker .. .... . . .. . . ... .. ... . . 259.
Paymar L/C Adapter · New . . . . . . . . . . . . 39.
- Old ... ... . ..... . . .. . . .. . . ...... 49.
Mf..R Super Mod . . . . . . . . . . . . . . . . . . . . . 25.
Superterm ...... .... . . . .......... 319.
Videx Video Term . . . . . . .. . .. . . . ... . . 299.

c:ll!!!!

NEC-8023 A. 100 cps Matrix Printer
Hi ·Res dot graphics. proportional spacing.
correspondent quality printing. bi -directional
tractor and friction feed. 80. 132 col. Greek [,
Math symbols. Everyt hing you need in a small
printer.
List S840 . . . ... . . , . . .... , , ..... . ... S599.

MODEMS
UDS 103 LP. direct . ... ... . ........ S169.
103 JLP Auto Answer . . . . . . . . . . . . 209.
202 LP /200 BAUD .. . ... ..... .. . 259.
NOVATION CAT. acoustic . ... . .... . . 145.
D·CAT, direct . . . . . . . . . . . . . . . . . . . . l55.
Auto Cat .. . ... . .................. 219.
Apple Cat .... ...... ... ..... ...... 339.
HAYES SlOO Micromodem . . . . . . .. 5349.
Apple Micromodem . . ...... . . . .... 299.
Smart Modem .. . . .. . . .. . .... . ... . 249.

VIDEO MONITORS
Zenith 12" Green . . . . . . . . . . . . . . . . .
NEC 12" Green . . . . . . . . . . . . . . . . . .
Amdex 12" B/W (Leedex) . . . . . . . . .
Amdek 13" Color Lo-Res . . . . . . . . . .

S119.
S 185.
S139.
S439.

RIBBONS

VIDEO TERMINALS

NEC . ......... .. . ......... 577.00/Doz.
Qume . ........ . .. ...... . .. .. 45.00/Doz.
Diablo ...... . . . . .. ....... ... . 66.00/Doz.
Anadex . . . . . . . . . . . . . . . . . . . . 135.00/6 ea.
Trite! .... . . .. .. . . .. . .. . ...... 95.00/Doz.
Tl/DEC/TTY . . ........... . ... 45.00/Doz.
Epson . . . . . . . . . . . . . . . . . . . . . . . . 13.95/ea.

Ampex Dialog 80 . . . . . . . . . . . . . . . . . S995.
Ampex Dialog 30 . . . . . . . . . • . . . . . . . . . 795.
Televideo 920C ......... . ..... ... .. . 845.
Televideo 950 . .. . .. ... ...... . .. . . .. 995.

MPI/ Axio~G~2Ei-ic" Mf:[)'~ o.oo ea.
Premium Quality At Bargain Prices
5 1/l' Diskettes. all Format s
/00% Certified with hub rings, box of JO
Single sided, single density ..-. . . . . . 26.95
Single sided, double density . . . . . . . . 29.95
Double side, double density . . . . . . . . 38.95
8" Diskettes, All Formats, 100% Certified
Single sided, single density . . . . . . . . 29.95
SSSD Error Free . . . . . . . . . . . . . . . . . 32.95
Single sided, double density . . . . . . . . 39.95
Double sided, double density . . . . . . . 49.95

••••••••••••••

I
I
I
I
I
I
I
I
MPI 88G / 99G MATRIX I
High resoluti on dot·addressable graphics (01 I
Apple. Enhanced "correspondence quality" I
printing. Tractor and friction f eed. Serial and I
Parallel Input. 100 cps Bidirectional printing.
80. 96 and 132 column widths'
I
88 G List $749 .. .. . .. .. .... .. .... S589. I
99 G List S849 . . . . . . . . . . . . . . . . . . 5660.
Apple Parallel 1/0 Card/Cable/Disk . . S 110. I
with Graphics Prom (Ap·Pak) . . . . . S145. I
IEEE 1/0 Card . . . . . . . . . . . . . . . . . . . . . . S55.
Single Sheet Feeder .... .. ... . . ... .. . S25. I
QT Cover . .... .•.·~·!·I·. .. .. ...·, ·.:,··~.. ,.:;:· I
1 111111 "'!!!!!..-. I
$I
----- d
I
111rm1r • .

t-IEC

•• 7

I
I
7710/7730 RO w/tractor . .. .. .. . $2,595.
7720 KSR w/tractor ..... . . ..... . 52,895. I
3510/3530 RO . . ...... . .. .... . . Sl,895. I
Bi-directional tractor . . . . . . . . . . . . . S225.
Pusher tractor . . . . . . . . . . . . . . . . . . S350. I
I
I
6
I
,
I
I
\
I
..
I
( I
I
NEC SPINWRITERS

•

'I

I

J

0LYMPIA

Letter quality. Daisy wheel printer/typewriter
inte1faces to Apple. Atari. NEC. TRSBO and
RS232 Serial ports. A truly cost effectil'e letter
quality printer that functions as a typewrite1:
ES 100 RO Computer printer
List S1690 . . . . . . . . . . . . . . . . . . .
CALL
ES I 00 Typewriter only . . . . . . . . . . .
CALL
Interface Card Only . . . . . . . . . . . . . . . 5295.
(specify serial or parallel)
1/0 Cable (specify serial or parallel) .
S35.
Apple Serial Card . . . . . . . . . . . . . . . . . S 139.
Print Wheels f.. Ribbons . . . . . . . . . . . CALL

TELEPHONE

INTRO
PRICING
$ 1099.00

• Z·80A CPU 4 MHz
• 5 user programmable function keys • 82 Keys with nume1ic
keypad • 160 x 100 resolution • 80 character screen

PC·BOOIA Microcomputer w/32K RAM . . . .
PC·6012A 1/0 Unitw/32K RAM
Expansion slots . . . . . . . . . . . . . . . . .
..
PC·6031A Dual Mini·Disk Drive Unit . . . . . .
PC·6032A Add·On Dual Mini Disk
Drive Unit .. ...... ... ...... ... .. . .. .....

899.
599.
899.
799.

••••••••••••••
Circle 324 on inquiry card.

'1

TO PLACE YOUR ORDER CALL:

PC·8000 Serles
f-'--"- L iMkrcxomputer S~em .

. t ·.O.\\'~.'-

~

·~,I

111111111

APPLE SOFTWARE
Personal S/W Desktop Plan II . . . . . . S159.
CCA Data Mgmt . . . . . . . . . . . . . . . . . . . 85.
Visicalc . . . . . . . . . . . . . . . . . . . . . . . . . . 159.
Visiplot .... .. . ..... . , .. . , .. ...... 159.
Visitrend/Visiplot ..... . . .. . ... • ... 21 9.
Visidex .... . . . . ..... . ... ... . .... . 169.
Visiterm . . . . . . . . . . . . . . . . . . . . . . . . . 129.
Micropro Wordstar .. . .. .. .. .. .. . .... 259.
Super-Sort . . . . . . . . . . . . . . . . . . . . . . . 145.
Mail-Merge . . . . . . . . . . . . . . . . . . . . . . . . 90.
DataStar . ................. . ..... 215.
Spell Star ........ ... .. ..... .. . ... 169.
Muse Super Text II ...... , .. , . . .. , . , . 129.
Address Book . . , ... , . . . . . . . . . . . . . . 44.
Form Letter Module . . . . . . . . . . . . . . . . 79.
Stoneware-DB Master II .... . ..... . . .. 199.
Microcom·MicroCourier . .. ....... .. , , 239.
lnfotory . . . . . . . . . . . . . . . . . . . . . . . . . . . 199.

•••••••••••••••I

c114> 144.7314

TELE\
691120

or write to:

1

I
I
I
I
I
I
I
I
I
I
I
I
I

PALOMAR
Computer Products

I
I
91 0.1 05 W. San Marcos Blvd .. San Marc05. Cl'. 920691
I
I
':>di~'>
A..d\~r1 1 .-.ed
I
'"'1
1
TERMS OF SAJ...£: Cash cht"( k. monn crdt-r hdnk. .,..,,,, tr .:rn<,lt'r
cred1! ( ,ird nr purr hcis.t> ordt'f'> trnm !l u d lif,Pd fu rn ., tJn d
1nS! 1lu!JOn'> Please 1nr ludt' 1elr phnn1• ri1imt">t•r .,..,!ti o r<11•1 and
~.xp11d !1on ddh' o n ned1! r ard ord1·r., ( dlil 1..- 111 d rf''>•clt"nl ., ddd fi'r
Id\.
pnre., CHt· !ru pn"tld1d ur<.lf·r-. f ()A -.h1pp1n 4
po1r1 .\dd )'I for <, h1pp1nq 1n U..., Pn1
<'Jn(! d-..d i! t10•h f\ '>ub1,..1i '''

----··········

changf' ""11hou1 n0(1ce

5·100 VOICE

IEEE-488 TO TRS-80* INTERFACE
Everything needed to add powerful
BASIC GPIB-488 controller capability
to TRS-80 Model 1 or 3, Level 2 or
DOS with a minimum of 16K.

·-

488·80C
For Model 3
Operation

488·80B
For Model 1
Operation

Model 488·808 or 488·80C Price: $375.
+ shipping. insurance & tax
WHEN ORDERING SPECIFY DISK OR TAPE

SCIENTIFIC ENGINEERING
LABORATORIES
11 Neil Drive • Old B ethpage, NY 11804
Te le phone: (516) 694·3370
·Trademark of Tandy Corp.
Th ere is no aff ifiari on between Scientific
Engineering Laboratories and Tandy Corp. or
Radio Shack.

Circle 373 on inquiry card.

Circle 362 on inquiry card.

Like-new
products

The ARTICULATOR board allows
you to record, store, and play
back any vocabulary on your
S-100 computer. Input speech is
digitized by the ARTICULATOR
and send to the computer via an
on-board port for storage at 1K
to 2K bytes/sec. This data is
then sent back from the comput
er to the ARTICULATOR for very
high quality playback. On-board
VOX switching minimizes mem
ory storage requirements.
PRICE - $350 A&T
AVAILABLE NOW
Quintrex, Inc.
4461 Indian Creek Parkway
PO Box 7384
Overland Park, KS 66207
Circle 350 on Inquiry card.

UV EPROM ERASER

• EAASESALLUVERAS ABLE EPROMSt2708.2716. 2551, ll! t.)

• OUICKFIFTEEN MINUTES ERASE TIME
• EAASESOVEAFlFTEEN EPAOMS AT A TIME
• LAMP LIFE. 7700 HOURS

see.so

• INDUS TRIAL MODEL
• INDUSTRIAL MODEL WITH TIMER & SAFErY INrEALOCK SWlfCH $97 50
(l'lugged Jl" I MCIOS1,,,t with b<it:om draw~!

THE

em 6809 SINCIE 80AllD COMPllTH AVAILABLE

•~ Pr~
• f'hrllllf'M'

•SWTl'C~
• R111Jr!CAu

$589.0Q

• RS·131Potl
• F"'Ollaoll!ffll'lbol'l
PRICE:
FOR THE SS.50 AND S -100 BUS
ASSEMBLED. TESTEQ "8H0URBURN -IN, 9QDAY WARRANTY

2718 EPROMS

8809

ssso

250 "' $4.95

CPU CARD:

OIRECTFROMFACTORY

1MHz S149.oo

2MHZ s189.oo

R&232

INTELLIGENT EPROM PROGRAMMER •. . $489.00
2716. 2516, 2532. 2732, 8748, 8749
ANTISTATIC FOAM 4 .. x a-· . ........... ...... , .. ... $3,95

Prwams:

For free catalog.
phone toll-free [800] 225-1008
In Massachusetts [617] 938-0900
GENSTAR REI SALES COMPANY

WE ACCEPT VISA. MASTERCARD. C.0 .0., CHECKS

PHONE ORDERS

(305) 776-5870

TWX: 510.95&-MOO • Engineering Hot-Line: (305) 974-0967

LOGICAL DEVICES INC
1 BI W. OAKLAND PAM !lLVO

• FT_ LAUDERDALE. FLORIDA 333 r I

19527 Bus111ess Center Dr.. Nor th ridge. CA 91324

Circle 312 on inquiry card.

Circle 186 on inquiry card.

~BASF
SAVE 40%
5 % Specify soft,
1 0 or 16 sector
t t

Flexy
Disks

®

1\-Ex

Write for our
complete list.

1 side/single density. .
. . . $26. 70
1 side/double density . .
. . . . .. . . 31 . 9 0
2 sides/double density . . . . . . . . . . . . 37.10

1 side/single density . ... ... . . . . ... 26. 70
1 side/double density . ... .... . .... 31 .90
2 sides/double density . . . . . . . . . . . . 41 .60

CHECKS - VISA - MC - C.0.0.
!3131 777·7780
ADO $2 SHIPPING

L YBEN COMPUTER SYSTEMS
27204 Harper Ave .
St. Clair Shores. Ml 48081

Circle 243 on inquiry card.

I 8086/8087/8088 I

CROSS SOFTWARE PACKAGES

C cross compiler for the 8086. A ll facilities of the
complete C language. including floating point
for the 8087. are supported. Optionally. memory
can be allocated for use w ith the 8088. Output is
symbolic
assembly language. The compiler is suita
'
ble for use in porting UNIX to the 8086.
Cross assembler/Jinker/librarian/downline
loader for the 8086. Assembler input is an ex 
tension to that used by Intel. Loader output is a file
in standard Intel hex format.
9 S.lmLlla.w r/dellUggtr for the 8086. Capabilities
~ ff'lelude display. breakpoints, interpretive execu
tion. as well as many others.
Host System: PDP-I I running RT- I I, RS.X-llM.
UNIXIV6. UNIX/V7; or VAX-I I running VMS.
UNIX/32V.
For addltlonal Information:

Z

Price/10

soft
8 ' ' orSpecify
32 sector

Circle 43 on inquiry card.

• Finest print Quality • Low cost
• Easy Installation
• Quick delivery
• Fits IBM Selectric:® and' Electronic
Typewriters
• Models for all popular computers
• call or write for more Information,
today1
exDort to all countries 

I

X

INTERNATIONAL INC.

5115 Douglas Fir Rd.
Calabasas, CA 91302 U.S.A.
Tel: 12HI 710-1444 TlX / TWX: 910 494 2100

Circle 216 on inquiry card.

~a need
L-f:!_jigital Products , Inc.
1701 21st Ave. S., Suite 222 •Nashville, TN 372 12
Phone 1615) 383-7520
Intel Isa crademark of Intel Corporation; UNIX and UNIXJ32V are
tradema1k sof BeH l..aooratorles; RT-11. RSX·! JM. POP· JI, VMS. and
VAX- I I are uademarks of Dlgltal Equipment COfpDfation.

Circle 11 on Inquiry card.

Why use their flexible discs:
Athana, BASF, Control Data, Dysan, IBM, Maxell, Nashua,
Scotch, Shugart, Syncom, 3M, Verbatim or Wabash

when you could be

usi~g

MEMOREX

high quality error free discs?
Product Description

8" SSSD IBM Compatible (128 B/S, 26 Sectors)
8" SSSD Shugart Compatible, 32 Hard Sector
8" SSDD IBM Compatible (128 B/S, 26 Sectors)
8" DSDD Soft Sector (Unformatted)
8" DSDD Soft Sector (128 B/S, 26 Sectors)
8" DSDD Soft Sector (1 024 B/S, 8 Sectors)
8" DSDD Burroughs B-80 Comp., 32 Hard Sector
5114" SSSD Soft Sector (Unformatted)
5V4 SSDD Soft Sector w/Hub Ring
5114" SSDD 1Q Hard Sector w/Hub Ring
5114'' SSDD 16 Hard Sector w/Hub Ring
5114" DSDD Soft Sector w/Hub Ring
5114" DSDD 1O Hard Sector w/Hub Ring
5114" DSDD 16 Hard Sector w/Hub Ring
SSSD = Single Sided Single Density; SSDD = Single Sided Double Density
DSDD = Double Sided Double Density
11

Memorex Flexible Discs... The Ultimate in Memory Excellence
Quality
Memorex means quality products that you can depend
on. Quality control at Memorex means starting with the
best materials available. Continual surveillance through·
out the entire manufacturing process. The benefit of
Memorex's years of experience in magnetic media pro~
duction, resulting, for instance, in proprietary coating
formulations. The most sophisticated testing proce·
dures you'll find anywhere in the business.
100 Percent Error Free
Each and every Memore x Flexible Disc is certified to be
100 percent error free . Each track of each fle xible disc
is tested, individually, to Memorex's stringent standards
of excellence. They test signal amplitude, resolution.
low-pass inodulatio.n, overwrite, missing pulse error
and extra pulse error. They are torque-tested, and
competitively tested on drives available from almost
every major drive manufacturer in the industry includ
ing drives that Memorex manufacturers. Rigid quality
audits are built into everystepofthe man manufacturing
process and stringent testing result in a standard of
excellence that assures you, our customer, of a quality
product designed for increased data reliability and
consistent top performance.
Customer-Oriented Packaging
Memorex's commitment to excellent does ·not stop
with a quality product. They are proud of their flexible
discs and they package them w ith pride. Both their
packaging and their labeling have been designed with
your ease of identification and use in mind . Th e desk
top box containing ten discs is convenient for filing and
storage. Both box labels and jacket labels provide full
information on compatibility, density, sectoring, and
record length. Envelopes with multi-languagecare and
handling instructions and and color-coded removable
labels are included. A write-pro tect feature is available
to provide data security.
Full One YearWarranty- Your Assurance of Quality
Memorex Flexible Discs will be replaced free of charge
by Memorex if they are found to be defective in materials
orworkmanshipwithin one year of the date of purchase.
Other than replacement, Memorex w ill not be respon·
sible for any damages or losses(including consequential
damages) caused by the use of Memorex Flexible
Discs.

Circle 93 on inquiry card.

Quantity Discounts Available
Memorex Flexible Discs are packed 1 O discs to a
carton and i 0 cartons to a case. Please order only in
increments of 100 units for quantity 100 pricing. We
are also w illing to accommodate your smaller orders.
Quantities less than i 00 units are available in incre
ments of 10 units at a 10% surcharge. Quantity
discounts are also available. Order 500 or more discs
at the same time and deduct 1%; 1,000 or more saves
you 2%; 2,000 or more saves you 3%; 5,000 or more
saves you 4%; 10,000 or more saves you 5%; 25,000 or
more saves you 6%; 50,000 or more saves you 7% and
100,000 or more discs earns you an 8% discount off our
super low quantity 100 price. Almost all Memorex
Flexible Discs are immediately available from CE . Our
wareho use facilities are equipped to help us get you
the quality product you need, when you need it. If you
need further assistance to find the flexible disc that's
right for you, call the Memorex compatibility hotline.
Dial 800-538-8080 and ask for the flexible disc hotline
extension 0997. In California dial 800·672·3525 ex·
tensi on 0997. Outside the U.S.A. dial 408-987-0997.

Part#

CE quant.
100 price
per disc($)

3062
3015
3090
3102
3115
3104
3092
3401
3481
3483
3485
3491
3493
3495

2.09
2.09
2.74
3.14
3.34
3.34
3.34
1.94
2.34
2.34
2.34
3.09
3.09
3.09

High Quality
Error Free
~ mLvlS4j[ffiJ
Order Tall-Free!
(800) 52 1 -4414
In Michigan (31: 994·4444

Buy with Confidence
To get the fastest delivery from CE of your Memorex Flexible
Discs, send or phone your order direct ly to our Computer
Products Division. Be sure tocalculateyourpriceusing the CE
prices in this ad. Michigan residents please add 4% sales tax.
Written purchase orders are accepted from approved govern·
men! agencies and most well rated firms at a 30% surcharge
for net 30 billing. All sales are subject to availability, acceptance
and verification. All sales are final. Prices, terms and speci·
lications are subj ect to change without notice. Out of stock
items will be placed on backorde r automa tic ally unless CE is
inst ru cted differently. Minimum order $50.00. 1nternational
orders are invited with a$20.00 surcharge for special handling
in addition to shipping charges. All shipments are F.O.B . Ann
Arbor, Michigan. No CO D's please. Non·certified and foreign
checks require bank clearance.
Mail orders to: Communication s Electronlcs, Box 1002,
Ann Arbor, Michigan 48106 U.S.A Add $8.00 per case or
partial·case of 100 8·inch discs or $6.00 per case or partial
case or 100 5Y,·inch mini·discsfor U.P.S. ground shipping and
handling in the continental U.S.A. If you have a MasterCard or
Visa card. you may call anytime and place a credit card order.
Order toll·free in the U.S. Call anytime 800·521-4414. If you
If you are out side the U.S. or in Michigan, dial 313·994-4444.
Order your high qua lity, error free Memorex discs today.
Copyright c1982 Communications Electronics'·

For Data Reliability-Memorex Flexible Discs

~~OMMUNICATIONS

.
'
.ELECTRONICS™

Computer Products Division
854 Phoenix 0 Box 1002 0 Ann Arbor, Michigan 48106 U.S.A.
Call TOLL·FREE (800) 521 ·4 414 or outside U. S.A. (313) 994-4444

BYTE April 1982
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SCA SUPER-BUYS

C cross compiler for the (oS02. With
the exception of three minor features,
all facilities of the complete C lan
guage are supported. Output is sym
bolic assembly language and is easily
customized to existing assemblers. This
cross compiler has been in use for over
one year.

Sl0.00 MIN. ORD~
HA.NOllNG/SHIJJPtNG... $2 .50
UPS ~'fWHERE tN CONTINENTAi.. U.S.

Host System: PDP-11 running RT-11.

er, and comprehensive brochure Incl. !IChe
maflc, board loyou1. mounflno and hook -up
dlogroms, pons list. and assembly and set
up lnstrucf10ns, AJI pans ore lndus1~01

1982 BUYERS GUIDE
NOT JUST ANOTHER
CATALOGUE BUT A
BUYERS GUIDE
"OF THE FUTURE"

FREE

1. UHF·VHF CONVERSION KIT.

~~~~~c,.~~:;~~~·k~ $119 ~-

RSX-11 M, UNIX/V{o, UNIX/V7; or
VAX-11 running VMS, UNIX/32V.

pn(ne QUOllfy.

2. NEW ZENITH ZVM·121 HIGH·
LEGIBILITY CRT MONITOR. f<l<l.
rures 12" green phosphor CRT, wllfl 15 Mh2
Bon°"'1ttTh. 40 IX 80 character widths ore
operatOI' switch-selectable. Fully compaflble
....th 80-column ,tpple cords, etc.

For additional information, contact

~a need

L-t::!_) igital Products, Inc.

$117 95

ea.

OUTSIDE CAL. 800·854·8660
INSIDE CAL. (714) 527·2554

SC R

s..

1701 21st Ave.
Suite 222 •Nashville, TN 37212
Phone 1615) 383-7520

ELECTRONICS INC.

VISIT OUR NEW SUPER CENTER
5303 Lincoln Ave.. Cypress, CA 90630

UNIXand UNIXJ32Vare trademarks of Bell IAboratorles;
RT-11. RSX-1 IM. PDP-1 1. VMS, and VAX-I I are trademarks of

Pay by CHECK, M.0.. VISA. MI C

Dlgltal Equipment Corporation.

Clrcle 12 on Inquiry card.

Ci rcle 365 on Inquiry card.

68KFORTH
New SYSTEMS LANGUAGE for
ERG 68-696 CPU
and
Motorola's KDM board. O/S,
Compiler, Monitor, MACRO
Assembler, Interpreter, Virtual
Memory, Screen Editor, DBL
Precision Arithmetic and more.
Enhanced FIG-FORTH Vocabu
lary. Environment: stand alone,
Bell Lab's UNIX, or White
smiths' IDRIS, etc.

$795
EMPIRICAL RESEARCH
GROUP, INC.
PO Box 1176
Milton, WA 98354
206-631-4855
Circle 169 on Inquiry card.

6800 Micro Modules

~your cllM: ~ buil ·~ IUrf.u
- i DI--> ....._ All onion ohlpped
from -=k. wtdml 24 hours. C.0 toll FREE
(!IOO) 235-4137 lor prbs llnd ~
vi.. and ~ c.nl ..capted.

Data Base

· Utilities
•
•
•
•
•
•

Educational
Entertainment
Graphics
Finance
Music
Domestic

PACIFIC
EXCHANGES
100 Foo1hill Blvd.
San Luis Obispo. CA
93401 . (In Cal call
(805) 543- 1037 .)

Circle 34 on Inquiry card.

ISIS~

Circle 439 on Inquiry card.

,GJVorth Star

CP/M®

Full bi-directional file transfer capabilities
are provided in the ISIS-CP/M utilities
package. Written in machine language
and running under CP/M, these utilities
permit the CP/M user to read or write files
direct to/from an ISIS Diskette. They will
run under any version of CPIM without re
gard to diskette density. The complete
package is $250.00 including user's man
ual. Write for free brochure on other CP/M
software.

BASIC UTILITY SET
•

•

EDITOR - Create & edit a
Basic program using 26
commands, including
GLOBAL locate & change.
BPRT - Print & cross
reference a Basic program.

•

BPAK - Pack a Basic
program.
• RE - Rename a disk file.
plus $1.50 shipping,
Calif. Res. add 6%.
~
Check, VISA, MIC

$ 69

~Software Systems

Circle 319 on Inquiry card .

Breakthrough BASIC For Mod ll's
Now Easier To Write, Easier To Read
With Basic IDEAS'"
Stop klddlngyourHlf. BASIC 11 hatdtowrlte, harder to read,
and a pain to modify. But If you're good with BASIC, you'll be
great with BHIC IDEAS"'.
Ju1tlnae1tthe Buie IDEAS'" dlakette lntoyourTRS-so• Mod
II, end lmmedl•l•I»" begin tobeneflttromthHe neweapebll
ltlH:
IUlll:R TO WRITE·EAllER TO READ-IA.SIER TO MODIFY
D Full Screen l!dlt F•clllty. Includes Global Search &
Replace, Multl-Llne Insert& Delete, Sc rolling, and mucti
D lle•ntngtul Verl•ble N•m••· Up to 255 characters.
You're no longer llmlted to 2·character symbols!
D UHr-Deflned L•b•I• for QOTOa.. Say goodbye to llne
number•, hello to self·explanatory programs.
D Cop»" F•clllt»" •nd C•ll Structure . Now make It easy to
Include 1ubroutlne1 from external flles.
D N. .ted IF/THl!N/l!LIE/ENDIF ltetementa.. Can now
span multlple Unes. A great boon 10 readable programs,
eapecla11ywhen combined with meaningful var1able names
& label• with callable subroutines.
All the•• new, advanced progremmlng eapabllltles without
ucrlflclng enyeJtl•tlngfeaturesor Mod II BASIC. A •nap to
learn, OHie IDEAS~ comH fully documented. Works with
either 1 or 2·drlve Mod II Sy•tema.
Onl»" $298. Writ• now tor FREE brochure.

Computer

IDEAS

1269 Rubio Vista Road, Altadena, Calif. 91001
(213) 791-3202

Circle 379 on Inquiry card.

Clrcle 401 on Inquiry card.

Corporation

4229 Hall St. • Dallas, Texas 75219

Clrcle 106 on Inquiry card.

Collector 'Edition
BYTE COVERS
The Byte covers shown below are available as beautiful Col
lector Edition Prints. Each full color print is 11" x 14", including
1W' border, and is part of an edition strictly limited to 500 prints.
The artist, Robert Tinney, has personally inspec ted, signed and
numbered each print. A Certificate of Authen ticity accompanies
each print guaranteeing its quality and limi ted number.
The price of a Collector Edition Byte Cover is $25, plus $3 per
shipment for postage and handling ($8 for overseas airma il).
Collector Prints 9, 10, 11 and 12 can be purchased as a set for
$80, as can Prints 13, 14, 15 and 16.
Collector Edition Byte Covers are also available in the beauti
ful mat and frame shown above for $60 each (if Set 9-12 or Set
13-16 is ordered framed and matted, the price per set is $200).
The mat is a neutral gray which blends with most decors , and the
black 12" x 16" frame is trimmed in
silver. The print is mounted under
non-glare glass.
Framed and matted pr ints are
~
shipped UPS-no delivery to P.O .
w
boxe~ Because of expense and
I
breakage, no framed prints are
$11
shipped overseas. Please allow 4
0
CXI
6
weeks delivery for framed prints.
0
To order use the coupon be
1ow ; Visa and Mas ter Charge
CHIP BUILDING
orders may call Toll Free.
Print 16 - $25

...
...

FUTURE COMPUTERS
Print 13 - $25

SOFTWARE PIRACY
Print 9 · $25

SOFTWARE
Pr int 15 - $25

SMALLTALK
Print 14 - $25

THE PROGRAMMING ROUTE
Prin t 10 - $25

FORTH
Print 11 - $25

TOTAL ECLIPSE
Print 6 - $25

FUTURE PAST
Print 12 - $25

COMPUTER HARDWARE

Print 7 - $25

ALSO AVAILABLE are the prints
shown at left. "Computer Chess" is
an 10• X 22· full color poster.
"Through the Trap Door" and
"Breaking the Sound Barrier" are
limited editions of 750 prints each,
signed and numbered by the artist.
Each print Is 18" X 22", and Is
accompanied by Its own Certificate
of Authenticity. Hboth "Door" and
"Barrier" are ordered, a 1pec:lal
PERSPECTIVES
Print 8 - $25

COMPUTER CHESS
()Qt_ 1978
$7.95

THROUGH THE
TRAPDOOR

Mar. 1979
$35.00

SAEAklNG THE
SOUND BARRIER
Sept, 1en
$35.00

price of $55 applies.
Ali three prints shown at left are
shipped first class in heavy duty
mamng tubes.
·

Please send me the following Prints:
DI have enclosed check or money order.
,----------------------------------------------~
QTY
TITLE
AMOUNT
0 Visa 0 MasterCard

I
I
I
I
I

- - -- - - - - - 

$___
$_ _

Card#_ _ _ _ _ _ _ _ _ _ __
Expiration Date_ _ _ _ _ _ _ _ __

SHIP MY PRINTS TO:

Name_ _ _ _ _ _ _ __ _ __
Address_ _ _ _ _ _ _ _ __ __
City_ _ _ _ _ _ _ _ __ _ __

cg.

LEO ELECTRONICS, INC.

892 1 S. Sepulveda #208
Los Angeles, CA 90045
(2 13) 64 1·310 1 (800) 4 2 1·24 18

Contpuchd~e

HAYES SMARTMODEM
$239&8

WHY PAY MORE? SAVE MONEY!

Such A Deal!

C>El lV!~EO

LOWEST PRICES ON PARTS!

Have You Ever Considered
USED EQUIPMENT?
REGULATORS

EPROMS

MICROPROCESSORS

RAMS
4 11 6(200ns)
4 11 6( 150ns)
2 11 4(200ns)

.75
.75
.75
.85
85
.85

7805
78 12
78 15
7905
7912
79 15

2.60
4.00
6.50
6.00
10.00
12.00

2708
2716
2716· 1(350ns)
TMS 2716
2732
2532

8/13 .00
8/ 16.00
8/1800

Z·80A·CPU
8080A
8085A

5.50
2.25
7.00

High perlormOf'l(e do to communicotion• 1ys1em for 1moll
compuren . S/<MRTMOOEM is o 1Tond-olone 300 boud modem
1y1tem including ! h11 SMARTMODEM unit, power pock, ond
modu lar Te lephone tab le. Completely progrommoble, The
SMA.RTMODEM con be controll ed using ony p1ogromming
long uoge.

FCC o p pro~ed direct·connect
Auto·onswer/Aulo-dio l
Touch -tone/Pul1e·dio\ing
Full /Holt dup l e ~
D Audio monitor
0 7 slolu1 LED lighh

D
0
0
0

W ant To Save Lots?
We Carry All Brands of
Used Minis and Micros*
(DEC - DG - APPLE - TRS-80, ETC .)

HI G H TEC HN O LOGY AT AFF ORDABLE PRICES

C all or Writ e fo r FREE Li st o f Barg ain s:

Orden & Information

Comp uc h a n ge
Bex 4151
Anah e im, Ca . 92803
!7141 535-1990

(60 3)·673-8857
Orders Only

TERMS: Check . Visa. Mas1ercard. Ca ll for C.O.D
U.S. Funds only .Ca lifor nia Residen ts add 6%Sa les Tax .
SHIPPING: Add 52.00 lor Ground 55.00 tor Arr.
ALL MAJOR MANUFACTURERS
ALL PARTS 100% GUARANTEED

(800)·343 ·0726

12 Jo hnson Str eet, M ilfor d NH 03055

To l 1u .....1n v,11
C..lt l i;i rM..,• ln.l a l

Circle 57 on inquiry card.

Clrcli. 235.on Inquiry card.

COBOL PROGRAMMER'S AIDE (CPA]

n:ATUkU•
l6bi1 Mllfotol• MOOO ( "l'l' oprnllinc &: 1 0.'~Uli. lOI\ h) Te. ofo n board foul s!•lk RAM,
16K by lt!I of un bo u d EP RO M sp1ct. 7 lt•r ls o f priorilird llllO• f C!ou d inlrrrupu,
l mrmOrJ upa nsion
{up fO 256ti), l w ri1I communk•lion pan. (RS-2H C) ,
l 6- bl1bi di r r<1iun1l pu 1llr lp url,U001M"tiphrr1l 1ccomod11io nb 11s.S11. l6·bitcuu nror/
l imr n ,. il h nclorrd ln!rrr upl•, o n board rul llmr d ock, ~o f ll• tro compoliblr,.it h
Mo 1orol1.'t t E.X61K DM bo.rd.

bu,...,

PRICE:
s . r.bo1td•ilh d•cumrnl• tiun .
ME X61KDM rn mpa llbl r mo nil or In ?764 EPR0.\1'1
MU600 C P lJk mrmor1 m1p PR OM .
. . ..... . . . . . . . . SllS .00
S hippint • ndh and!inr fl )om .. rir)
U .00
(Fouil n) ..................... , .
. 115.00

= ..

EMS .,.,_
l6U~

lllVINE.CA

Provides extensive assistanc e in COOING.
DEBUGGING. MAINTAINING and DOCUMENTING
your Cobol programs - Improve your efficiency
and produc livity - EASY TO USE - MENU
DRIVEN - A PRACTICAL SET of TOOLS - An
INVALUABLE AIDE.
CPA fea tures:
• SOURCE ANALYZER & CROSS REFERENCE
•SOURCE EDITOR & REFORMATTER
•SOURCE OVERVIEWER
• DOCUMENTATION PRINTER
•PARAMETER FETCHER SUB-PROGRAM
• COMPREHENSIVE MANUAL and more
Ava ilable for CPIM'. COOS' or CROMIX' users
utilizing COBOL ·80' or Cromemco Cobol.
Satisfac ti on guara nt eed or full refund'
For Program Samples and info rm ation call or writ ff

J(.

;"ft.

a · .'"''
'l

Automated Programming

Trademarks .

.

,,

I rvi n e, CA 9 2715

'MicroSolt. z01gital Research. 3 Cromemco

256 x 192 Hires128x 192 4color

$395
Limited q ua ntity SMS 64K S-100
stat ram ass. & tested $395

California Computer Graphics

Circle 75 on inquiry card.

$70 Each
(5 or more,
$55 each)
-·~-'! !"'~~"'"'
Order in Ones or Thousands

rotun°
--------

The SC-D1A Speech Synthesizer is a completely self·
contained solid state device. This single chip phoneti
cally synthesizes continuous speech of unlim~ed
vocabulary.
The SC-D1A contains 64 dillerent phonemes which
are accessed by a 6-bit code. Computer intsrlaces
and text-to-speech algorithms also available tor prod
uct development.
Vo1rax is a lfademar>< of Fede r al Screw Works

Call 1-B00-645-3479, in N.Y. 1-516-374-6793
MICR OMINT INC ..
917 Midway
Woodmere, N. Y.

Call lor

quantity pricing.

51;4" Floppy Disk Drives
(s ingle side-sin gle o r doub le density)

Color Graphics
• 8085 6K Prom 8K Ram
• Sublogic Graphics software
in onboard Prom
• 32 Graphics c ommands
including shaded p olyg ons,
c ircles, boxes
·Horizonta l and vertical text

-- --

Clrcle 471 on inquiry card.

Circle 45 on Inquiry card.

5100 Intelligent

25 Avenida Dr.
Berkeley CA 9470 8
(415) 540-5698

Jloltax·SC-01A

SPEECH SYNTHESIZER

Meth
. .,
2 2o
12ds,
D upInc
o ntDr

( 7 t4) 8 51 ·8686

92;1J6 1I~

Circle 162 on inquiry card.

Circle 95 on Inquiry card.

WANT HELP?

NEW! M·68000
SINGLE BOARD COMPUTER

PO SOX

"No Cost or Obligation

TANDON
CDC

Qg,gs e a .
l 2

Mod el TM 100-1l$
M o del 9 409

2 or more -

5 204.95 ea.•

Floppy Drive Power Connec to r Kil
. $ 2. 00 •
s • ~ji Memorex Floppy Disks - single side soft
sector. single o r doub le density - Box of
.. 528.00"

10

Color Computer 4K
Model Ill 16K

$310

$839

w/ 16K Ext Basic

Model 111 48K
2 disc & RS232C

$2059

$459
w/ 32K Ext Basic

$525

BUY DIRECT. These are just a few of our great
off ers which include Printers, Modems, Com
puters, Peripherals, Oise Drives, Software and ,
more.
call TOLL FREE 1·800-:!14J·8124
We ho"' lho lcwtst
possib!1! luti y
warr1nteed prlet1S
ind t 1~11 compl•m•nl
of Radio Shack SoMwaro.

~
plus

Write fo r your
lree catalog.

245AGreotRoad
Littleton. MA 01460

617. 466 . 3193

Circle 109 on Inquiry card.

CALL NOW - TOLL FREE
800-824-7888a 11 states exce p t CA.
800-852-7777 fo r CA res idents.
Ask for Opera tor =99.
M C/ VI SA or C.0 .D . wi th certified check
o r money order. Ka nsas r es ide nts add
3% sales t ax.
·P lus shi pping.
For info call: 3 1 6-683-9225
3 16-685-9445

~;e-

923 L ongl ellow St reet
W ic hita, K S 6720 7

Circle 183 on inquir y card.

"THE BIG BOARD"

BOARD COMPUTER KIT!
Z-80 CPU!

64K RAM!
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THE FERGUSON PROJECT: Three years in the works, and maybe too good to be true. A tribute to hard headed,
no compromise, high performance, American engineering! The Big Board gives you all the most needed
computing features on one board at a very reasonable cost. The Big Board was designed from scratch lo run the
latest version of CP/M•. Just imagine all the off-the-shell software that can be run on the Big Board without any
modifications needed! Take a Big Board, add a couple of 8 inch disc drives. power supply, an enclosure . C.R.T ..
and you have a total Business System for about 1 /3 the cost you might expect to pay.

1

u
<(

z

FEATURES: (Remember, all this on one board!)

FULLY SOCKETED!

>

64K RAM

24 x 80 CHARACTER VIDEO
With a crisp, flicker-fr ee display that looks extremely sharp e..cn on small
monitors. 1-lardware scroll and full cursor control. Composite video or split video
and sync . Character set is supplied on a 2716 style ROM , making customized
fonts easy. Sync pulses can be any desired length or polarity. Video may be
inverted or true. 5 x 7 Matrix - Upper & Lower Case
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Z-80 CPU
Running at 2.5 MHZ . Handles all 4116 RAM refresh and supports Mode 2
INTERUPTS. Fully buffered and runs 8080 software.
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SIZE: 81/1 x 133/4 IN.
SAME AS AN 8 IN . DRIVE.
REQUIRES: • 5V @ 3 AMPS
•  12V @ .5 AMPS .

Uses Industry standard 4116 RAM ' S. All 64K is available to the user. our VIDEO
and EPROM sections do not make holes in system RAM . Also, very special care
was taken in the RAM array PC layout to eliminate potential noise and glitches.
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(64K KIT
BASIC 1/0)

SERIAL 1/0 (OPTIONAL)
Full 2 channels using the Z80 SIO and the SMC 8116 Baud Rate Generator. FULL
RS232! For synchronous or asynchronous communication. In synchronous
mode, the clocks can be transmitted or received by a modem. Both channe ls can
be set up for either data · communication or data-terminals. Supports mode 2 Int.
Price for all parts and connectors: $65.

FLOPPY DISC CONTROLLER
Uses WD1771 controller chip with a TTL Data Separator for enhanced
reliability. IBM 3740 compatible. Supports up to four 8 inch disc drives. Directly
compatible with standard Shugart drives such as the SABOO or SA801. Drives can
be configured for remote AC off·on. Runs CP/M• 2.2.

TWO PORT PARALLEL 1/0 (OPTIONAL)

1

Uses Z -80 PIO. Full 16 bits, fully buffered, bi-directional. User selectable hand
shake polarity. Set of all parts and connectors for parallel 1/ 0 : $19 .95

BASIC 1/0

REAL TIME CLOCK (OPTIONAL)

Consists of a separate parallel port (Z80 PIO) for use with an ASCII encoded
keyboard for input. Output would be on the 80 x 24 Video Display.

Uses Z -80 CTC. Can be configured as a Counter on Real Time Clock. Set of all
parts: $9.95

BLANK PC BOARD -

CP/M* 2.2 FOR BIG BOARD

$175

The blank Big Board PC Board comes complete with full documentation
(including schematics). the character ROM. the PFM 3.3 MONITOR ROM .
and a diskette with the source of our BIOS , BOOT . and PFM 3.3 MONITOR.
PFM 3.3

The popular CP/M• D.0.S. to run on Big Board is
available for $159.00.

PRICE CUT!

2K SYSTEM MONITOR

The real power of the Big Board lies in its PFM 3.0 on board monitor. PFM commands include: Dump Memory, Boot CP/M·. Copy. Examine. Fill Memory. Test Memory. Go To.
Read and Write 1/0 Ports. Disc Read (Drive. Track. Sector). and Search. PFM occupies one of the lour 2716 EPROM locations provided.
Z-80 is a Trademark of Zilog.

Digital Research Computers
(OF TEXAS)

P.O. BOX 401565 •GARLAND, TEXAS 75040 • (214) 271-3538
•TRADEMARK OF Dlr,ITAL RESEARCH.
Circle 148 on inquiry card.

TERMS: Shipments will be made approximate ly 3 to 6 weeks after we
receive your order. VISA. MC, cash accepted. We will accept COD' s (for the
Big Board only) with a $75 depc sit. Ba lance UPS COD . Add $4 .00 shipping.
USA AND CAN AD A ONLY

NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA. THE ORIGINATORS OF CPM SOFTWARE
..1 TO 4 PIECE DOMESTIC USA PRICE.

Maxell Floppy Disks

APPLE TREE
GENEALOGY SYSTEM
for your

APPLE H + Computer

•••

Prof c ssiona I - l e ve l Family
Recordkcep ing Syste m
Ea s y t o Use
Fl ex i b l e St r uc t ure Adap t s
t o Yo ur Own Sty le
Un i que Labe l Contro l Ma t r i x
and Data Structure
The Lin k ag e Analyz e r'"
Cu s t omi ze Yo ur Own Repon s
Se l f - Teachin g Tut o ria l
a Au t o mat i c Index i ng
0
App l e II App l esof t + 2 Drives
" Teleproce ss ing Interfa ce
0
TRS - 80 , ATAR I Wr i te

1:JFSS
,,.-:_

J .Fiske Sof tware Syst ems, Inc
One University Place
New ltlrk.N.Y10003


•

$69. 9 5

~

PACIFIC EXCHANGES
I 00 Foothill Bl vd .. San L uis
San Lui s Obispo. CA 9340 I .
In Cal. ca ll (800) 59 2- 5935 or
(805)543-1 037 .

NYC /NYS

App le Tree /T he Li nk age Ana l y zl:'r

UNI PROM
THE VERSATILE EPROM HANDLING SYSTEM
Reads/programs 2704, 2708, 2758, 2508, 2516,
2716 (1 supply), 2532 (T. I. pinout) and Intel/NEC
B755A with no personality modules required! All
power is derived from the S-100 bus, all signals are
S-100 compatible. Port mapping occupies NO
memory sp ace!
The UNIPROM software is 8080/ZSO compatible
(2 or 4 mhz.) and includes a "menu" command, "in·
telligent" EPROM read/write and disk 1/0 com
mands, and func tions usually lound only in
"monitors" and "debuggers."
Software is both on standard diskette formats
or on a "bootstrappable" EPROM. Software is
COOS and CP/M compatible.
UNIPROM board (A & T) with documentation, in
cluding source list ings - $199.00.
UNIPROM disk-based software with source and
listing (specify 5.25" or 8" COOS or
CP/M, or NORTHSTAR 5.25" CP/M)
-$38.00.
UNIPROM EPROM-based software with source
and bootstrap listing - $55.00.

CER-TEK, INC.
6020 Donipha n Dr. • El Paso, Texa s 79932
(915) 581 -6697
COOS is a 1egis!e1ed tr ademark of CROMECO. INC .
CPIM Is a registered tra demark ol DIGITAL RESEARCH,

INC.
NORTHSTAR Is a registered trademark of NORTHSTAR
COMPUTER, INC.

5.33 Megabyte
Hard Disk
Expansion Unit
$2250.00
• 5100 • Apple
• TRS-80 II • TRS-80 Ill

• Heath/Zenith
• STD BUS
call Ray Jones at
LClillPUTH\ D 1·1"JiiilUI:~. lNI:.
803-Bn-7471

105 s. Main st. Greer, sc 29651

Circle 102 on Inquiry card.

Screens in seconds

QUICKSCREEN.
oa... 

·---------------------------------·
•••••••••••••••••••••

I

•
ABC CORPORll.TION •
• tNU'BNTORT DISP[..\ Y •
•••••••••••••••••••••
•
IT!'l4 ID1 12345
•••••••••••••••••••••
P'IRAHCIAL
QUll.NTITIES

I
I
I
I
I
I
I

+••••••••••+

+••••••••••••••+

I PRICE $8 I
I COST $4 I

I ON HAND 19) I I
I ON ORDER 50 I I
I 11.LLOCATtD 6 I I

+••••••••••+
I SALES 1

I REORDER

;-~-;;~~-~

~~~-;~~~--;;~

220

I

I

1 I YTD $800 I

I YTD SOLD 100 I

I

•• • • • • • • ••••

+••••••••••••••+

I

·---------------------------------+

Microsoft BASIC, CBASIC,dBASEII,
& WordStar/MailMerge Screens!

I

$149 (UHf menuehS20) plus ""lpplng
Fo.11: & Geller AHocl•lee . Inc.
P. O. Bos 1053

T-.N.J. 0711M

(201)837-0142:
Credit Card9
Accepted

cl!!N!m.Iluatr'dilllllrt.r1~
~

ot. Digital 

Circle 180 on Inquiry card.

6MHz

z or 86/88 64K SystemS2795

$395
$95
$49

INCLUDES DUAL 8 11 SHUGART DRIVES & HHEGRAtlD
CABINET WITH TERHltM TED MOTHERBOARD 10 SLOT
DI SK l A&T
371. 6HHz CPU l
306.
Di sk 2 A&T
CALL BMHz 8086 A&T
394 .
37 1. l OHHz 8086 CSC
506.
HPX -4 A&T
8087 for 8086
55 0 . 80 130 CPH"CALL
RAH 21 128 K A&T
13 56, RAH 16 64K A&T
67 1.

$250
$195
$495

I OM Hz 8086 I 28K Syatem $2995

LOMAS DATA PRODUCTS
INCLUDES DUAL 8" SHUGART DR I VES & ItHEGRAtW
CABINET WITH TERM INATED MOTHERBOARD 10 SLOT
lIGHTI NC 1 8HHz
415. LI GHTI NG 1 lOHHz 5 15.
8086, & 80 89 A&T
505. 8086 , 8 7 , & 89
1055.
LOP 72 Di sk Contr . 220. HAZITAll A&T
260 .
l}~ K Dyn. RAH A&T
649. 256K Oyn. RAH
1099.

*HARDWARE
Color printers. monitors. modems, hard
discs, light pens, joysticks, and more.

2-!tattl• Computer Products, Inc.

* DISKETreS-1th free game 10 for $49
50 for $169
* SOF1WARE CMVERSIOl'l--Call for rates
* Authors Wanted-Dealer inquiries

System I $2549 System 11 $3325
Syste m I 1s 64K, Sy st em JI is 128 K tlO DRIVES

ALL MORROW 25' /, OFF

Invited.

Al l PR I CES SUBJECT TO CHANCE, CPM TRADEMARK OF
DIGITAL RESEARCH SHIPPIN G HIN. I S SJ . 00 pe r

Suite BlC. 3 901 Davis Place NW
Washington DC 20007 (202) 337-5300

I'll ~t vt!rn.insnR

CA '12\.113-06
1,; l!RE>-nL.Jb ~ •

• IBM Is a trademark of lnt emat:Jonal Business Machines
Corporation. . \\ford Star Is a tradem ark ofMlcroPro Inter
national Corporation.

*

Circle 383 on inquiry card.

Circle 337 on inquiry card.

,....,...---_
c:=..., L UDER~~ -- · -r ornnuPro'" -· ®~~

* SOPl\VARE. Everything for fhe IBM"

p ackage)

JFSS

w·
I

Manual only $25 00
~
Special
The performance
~
Introductory
you need at
pri ce $4 99 00
' a cosl you can
1vnt11 51301811
afford
................ . ,,.;,.... - · ~
Proc essorlnter taces. lnc . P 0Box 154A Elm Grove.WI 53t2
414 785 ·t245

QJIBlC,cp;M. an

Circle 78 on inquiry card.

Ptofsale •• (order processing system )
WordStar • (word process ing)
••• and much more.

... -

Circle 221 on inquiry card.

Circle 319 on inquiry card.

In tegrated Accou ntlng 9ystem
(0 /L Pll)TOll, A/P. A/Rl
Ustpro •• (for OJs tom form letters )
Mall Manager••
Mlcrostat (com plete statisti cal

Tax

VISA'

Ap p I e '"' - li pµ 1c Compu t er

'"

Add

Processor Interlace introduces th e Cartridge Disk Con
troller lor lhe S · t OO bus. Conl1gurable lor t2 seclor
2315 and 5440 type disk drives ( t. 25 · 10 MOyles per
drive) Complele wilh CP M" CB IOS. dis k tormaller
d1agnosllcs and lechnical manual
low cosl $595.00

Circle 79 on Inquiry card.

Circle 374 on Inquiry card.

CP/M"' Software
Software/Manual only
Computer Pathways
Pearl (level 1)
$ 99/$25
Pearl (level 2)
$299/$40
Pearl (level 3)
$549/$50
Digital Research
PL/1-80
$459/$35
BT-80
$179/$30
Mac
$ 85/$15
Sid
$ 65/$15
Z-Sid
$ 90/$15
Tex
$ 90/$15
DeSpool
$ 50/$10
Micropro
WordStar
$319/$60
Customization Notes
$ 89/$na
Mail-Merge
$109/$25
WordStar/Mail-Merge
$419/$85
DataStar
$249/$60
Word Master
$119/$40
SuperSort I
$199/$40
Spell Star
$175/$40
Microsoft
Basic-BO
$289/$na
Basic Compiler
$329/$na
Fortran-BO
$349/$na
Cobol-80
$574/$na
M-Sort
$124/$na
$144/$na
Macro-80
Edit-80
$ 84/$na
MuSimp/MuMath
$224/$na
Mulisp-80
$174/$na
Organic Software
$269/$30
Milestone
Supersoft
Diagnostic I
$ 49/$20
Diagnostic II
$ 84/$20
Disk Doctor
$ 84/$20
Forth (8080 or ZBO)
$149/$30
Fortran
$219/$30
Fortran w/Ratfor
$289/$35
Unicorn
Mince
$149/$25
Scribble
$149/$25
Both
$249/$50
Data Base
FMS-80
$649/$45
dBASE II
$595/$50
Access/SO
$699/$50
Pascal
Pascal/MT+
$429/$30
Pascal/M
$189/$20
Miscellaneous
SpellGuard
$299/$25
The Last One
$549/$na
SuperCalc
$269/$50
CBASIC-2
$ 98/$20
MicroStat
$224/$25
StatPak
$449/$40
Micro B +
$229/$20
Apple Software (Business)
Micropro
Words tar
$269
Mail Merge
$ 99
Words tar/ Mai IMerge
$349
SuperSort I
$159
Spell star
$129
Personal Software
Visicalc 3.3
$229
$ 84
CCA Data Mgr
$229
Desktop/ Ptan II
Visiterm
$139
Visidex
$229
Visiplot
$185

Personal Software (cont.)
Visitrend/ Visiplot
$ 275
Zork
$ 34
Miscellaneous
Micro Courier
$ 219
Super-Text II
$127
ASCII Express
$ 59
Apple Software (Entertainment)
Wizard & Princess
$ 28
Mystery House
$ 24
Flight Simulator
$ 29
Raster Blaster
$ 26
Space Eggs
$ 26
Sargon II
$ 29
ABM
$ 22
Micropainter
$ 29
Apple Panic
$ 28
Pool 1.5
$ 26
Apple Accessories
Z-80 Softcard by Microsoft
$299
Keyboard Enhancer
$ 119
Apple Joystick
$ 49
Sup-r Mod
$ 25
CPS Multifunction Card
$199
Videoterm by Videx
$ 249
16K Card by Microsoft
$159
Sup-r Fan
$ 39
ALF9 Voice Board
$ 149
CCS Cards
$Call
CCS Parallel Model 7720
$Call
CCS Serial Model 7710D
$Call
CCS Centronics Model 7728
$Call
Disk Drives For TRS-so· Model 1
CCl-100 5 % ", 40 Track
$ 299
Add-ons for Zenith Z-89
CCl-189 5% ", 40 Track
$ 389
_
Z-87 Dual 5% " system $ 995
Drives for Z-90
$Call
,
External card edge and power supply
included. 90 day warranty/oneye ar on
power suppl y.
Corvus 5M
$ 3089
Corvus 10M
$ 4489
Corvus 20M
$ 5429
Corvus Mirror
$ 699
Shugart 8" 801R Raw Drive
$ 399
TANDON 5%" Raw Drive
$ Call
Power Supplies
$ Call
Diskettes- Box of 10
Maxell 5%"
$ 40
Maxell 8"
$ 45
BASF/Verbatim 5%"
$26.95
BASF/Verbatim 8"
$
36
Plastic File Box-H ol ds 50 5'1•" dskts. $
19
$
3
Plastic Library Case 5 % "
Plastic Library Case 8"
$
4
Head Cleaning Diskette
$ 25
Floppy Saver
$10.95
Floppy Saver Rings
$ 6.95
16K RAM Kits
One Kit
$19.00
Two Kits
$37.00
200ns for TRS-so·, Apple II,
(specify):
Jumpers $ 2.50
Computer Systems
Atari 400
$ 359
$ 699
Atari 800
Call for other Atari products
Zenith Z89, 48K
$ Call
Zenith Z90, 64K
$ Call
Call for other Zenith products

I

For fast delivery, send ce rtifi ed checks, money orders or
call to arrang e direct bank wir e tran sfers. Pers onal or
co mpany ch ec ks require one to thr ee weeks to clear. All

prices ar e mail order only and are subject to change

without notice.

Call

for shipping charges.

DEALER (NATIONAL/INTERNATIONAL) INQUIRIES INVITED

The CPU SHOP
420·438 Rutherford Ave., Dept. B04M
Charlestown, Massachusetts 02129
Hours 9AM-8PM(EST) Mon.-Fri. (Sat. till 5)

Technical

Terminals
ADDS Viewpoinl
Zenith Z-19
Televideo 910
Televideo 920C
Televideo 950
S-100 California Computer Systems
Mainframe
$ 349
ZBO CPU
$ 239
64K RAM
$ 569
Floppy Disc Cntrl
$ 339
Integrated Sys. w/int. cables, !std.
$1975
2P + 2S 1/0
$ 269
4 Port Serial 1/0
$ 249
4 Port Parallel 1/0
$ 179
Casio Calculators
Pocket Comp.
FX702
$185.00
Desk Printr/Calc. FR100
$ 79.95
Scientific Cale.
FX8100
$ 49.95
Game Watch
CA90 Plastic
$ 49.95
Game Watch
CA901 Steel
$ 69.95
Calendar Watch AX210
$ 59.95
Printers
NEC Spinwriter
771 O R.O. Ser
$2395
7710 Ser w/tr.
$2595
7720 KSR w/tr.
$2795
.....,,,,.....---1 7730 R.O. Par
$2395
qi!jlliiimil•• 7730 R.O. Par w/tr.$2595
•
NEW 3500 Series $ Call
Epson MX-70
$Call
Epson MX-80
$Call
Epson MX·80FT
$Call
Epson MX-100
$Call
Epson Graftrax
$Call
PaperTiger 560 Gr. & 2K
$Call
IDS Prism 80
$Call
IDS Prism 132
$Call
PaperTiger Access.
$Call
Olivetti DY 211 Daisy Wheel
$Call
Anadex DP-8000
$ 849
Anadex DP-9500/01
$1389
Okidata Microline 80 Frie. & pin feed
$Call
Okidata Microline 82A Fri e. & pin feed $Call
$Call
Okidata Microline 83A 120 cps
Okidata 84 200 cps
$Call
Centronics 739
$ 739
Data South 180 cps
$Call
Monitors
Leedex 12" B & W
$ 119
Leedex 12" Green Screen
$ 129
Leedex 13" Color
$ 329
$ 149
Sanyo 9" B&W
Sanyo 9" Green Screen
$ 189
Sanyo 12" Green Screen
$ 249
Sanyo 12" B&W
$ 239
Sanyo 13" Color
$ 449
Zenith 13" Color
$ 349

* * * * * * Special

of the Month * * * * * *
Zenith 12" Green Screen
$129

Telecommunications
Prentice Star Modem 1-yr. guar.
Un iv. Data System UDS103LP
Univ. Data System UDS103JP
Novation Cat
Novation D-Cat
Novation Auto-Cat
Novation Apple Cat II
Hayes Smart Modem™
Hayes Micro-Modem II™
Hayes Chronograph™
CCI Telnet Com. Package

$
$
$
$
$
$
$
$
$
$
$

125
149
185
139
149
199
299
249
295
225
135

Send for FREE Catalogue

TO ORDER CALL TOLL FREE 1·800·343·6522

lnforma:=~~l~:~;~:-·::6~6 Massachuset~
•

Massachusetts Residents add 5% Sales Tax
Tandy Corporation Trademark!'. Digital Research
Circle 130 on inquiry card.
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FORTH
Complete FORTH program development systems
for th e IBM® Personal Computer. Packages
include interpreter/com piler w ith virtuol memory
management, line editor, custom sc reen editor,

assembler, decompiler, utilities, file ond record
access module s, and many demonstration pro·

grams. I 00 page user manual. Optional floating
point arithmetic exte nsions and cross compiler
ovoilable.
Ready to run under PC-DOS or CP/M-86®.
Standal one version ovoilob\e soon. 64 kbytes
RAM ond two disk drives recommended. (IBM is
a registered tr ademark of Int erna ti o nal Business

Machines Corp. CP/M is o registered trod emork
of Digital Research, Inc.)

CONSIDER CALIFORNIA!

DIAGNOSTICS/SOFTWARE DEVELOPMENT
SAN DIEGO.. . .. . . . .. .. .. .. .TO S32K

4 14 7 Beethoven Street
Los Angeles, CA 90066
(213) 306-7412

LOCAL NETWORKING ANALYST
ORANGE COUNTY . . . . . . . . . • .. TO $40K

ANSCO

FOR MORE INFORMATION ABOUT THESE ANO
OTHER OPPORTUNITIES, CALL:

BOX 24069
Minneapolis, MN 55424
612-927-9018

P,LEASE SEND RESUME

WESTBROOKE SEARCH, INC.
9320 CHESAPEAKE DRIVE, SUITE 202
SAN DIEGO, CALIFORNIA 92123

CP / M 11 a trademark of Olgltel Research
UNIX la a trademark of Weetern Electric

Circle 31 on inquiry card.

S-100 18-SLDT
$
590
S-100 MAINFRAME 6-SLDT WITH
TWO DT-8s
$ 1,690
DISK SUB-SYSTEM WITH
TWO DT-8s'
$ 1,390
ANGEL-I TEXT AND DATA
PROCESSOR
$ 7,990
ALTOS ACS 8000-2
$ 2,990
ACS 8000-10
$ 6,990
TELEVIDED TVI-910
$
590
TVI-950
$
990
DKIDATA 82A
$
490
83A/TRACT. $
790
QUME
9-45
$ 2, 190
DIABLD 630
$ 2,290
OTHER PRODUCTS AND SOFTWARE
AT SIMILAR LOW PRICES
(213] 820-4231

ANGEL COMPUTER
PRODUCTS
A DIVISDN OF
E & U ENGEL CONSULTING
1719 So. CARMELINA AVE
LOS ANGELES, CA. 90025

FORTH 6800
YOU'VE HEARD ALL THE BENEFITS OF
FORTH. NOW YOU CAN HAV E THEM
O N YOUR 6800 WITH G-FORTH
• TRUE FIG-FORTH COMPILER
•FA STER THAN BASIC
• MORE EFFICIENT THAN ASSEMBLY
• CUTS PROGRAM DEVELOPMENT
• HIGHLY STRUCTURED

Check o r M.0.

30 Day Money
Back Guarantee.

Circle 473 on inquiry card.

Available f or :

PDP-11

6809
8080
. 8085
Z80
8086
8088

RT-11/RSX-11
SOOS/FLEX

CP/M
CP/M
CP/M

OTHERS PENDIN G

Th e full C language, as descr ibed in
"The C Programming Languag e" by
Kernighan and Ritchie.

ELEC l RllNIC LE Tr rn- ouAJ_ITY TYPEwiilTER ANO KSR · HRMltlALI
USE YOUR C• 11'UlEPI AS A CQ' flll OlL[ ll ANO SAVE >llT H TH(
BASIC !tHERFllCE r'()D( LS •••SOF lWARE C'llV ER S PR OV!Of.D H lft
Al>l'Ll.RADIOSHACKA fi DZ - AS SEMllLERS.

UNIX version 7 compatible.

IN IEL LJ GEIH CO NTR OL LER r'() QE LS ~RCl'I $789 FEA IUR ING'.
PARALl.EL crnrnor.ics CCMPATAfi!L!TY WITH lK BUHERS,
f'ROGRt\l'f'\fll:LE FOR LINE • R BLOC>'. MOOE. JUSTlf l (fl l ](IN.
MIO CENTERIN G.

UNIX1\i.IUdemukai 8 .. Ul,b\
RTl\/ll.~X11 "elridem.;11k1 of Oi1111<1l l quipmen1
Corp.

RS·232 S[lllfll r"(Jll(LS FROM S829.

ALL ~[)[LS SUPPO Rl ALL THREE P ITCH(S,

21.J TY PE STY LES, CMS WIT H CflS[
!IMEO~PRllXIS }JJ11r;o

35,

N IU

9.J

lO'J

SDOS is' lridem•rk of Soflw•re Oyn•mia
(P/Mi1ilr•dem• r kofD igit<1llle1e,.{h
FtlX i\ i 1r1dem.;irk of Te chnora l Sym~m~

( 1/l1RJ\CHRS .

Oll Y \;f\fUI ANh'.

ConSul!inls

DEll L( R/Q(MIN I U!RY lrlV!H O.

SYSTEIVED CORP.-

TELECON SYSTEMS
90 E. Gish Road , Suite 25
San Jose. California 95112

POO"
!615)72HIOOO

JCMH. Hoapit11I Dr., MoontainCiTV. TN 37683

408-275-1659
Circle 408 on Inquiry card.

).ADVANCEDP-ROD-UCT-1vll-v-SYSTEM- :
INDUSTRY STANDARD THROUGHOUT
(IEEE 696)
• Z-80 processor-4Mz • 10 slot motherboard
• Enhanced CP/M • • On board monitor •
Complete manuals • Line fil ter s • 2-8" Shu

gart-801 Fl-drives • 64K RAM -expandable to
256 • 2 serial/parallel ports • EPROM pro
grammer, 6K EPROM • 2 Filtered recepta
cles • Heavy duty power supp ly.

I

FOR TRS-BO * MODEL II

I

I
I

~

F inally a general purpose, high perfor mance produc - f
tivity syste~. APS is functional!~ compa rable to the I
widely accla imed SPF productivity system used on l
I most l ar~e-scale computers. It is fully menu driven I
I and provides Browse, Edit, Ut_1l ity and W ord Pr oce ss- l
ing subsystems as we ll as split screen support. 1t _
is a
1 pow.e rfu l _to ol for qu1c_k ly and efficiently creating, 1I
manipulating and. revising programs, text files and f
data files of any size.

I

I

1

T he full -screen , general purpose Edit Subsystem sup- ~
ports function keys as we ll as primary and line com
mands. A unique dataset isolation feature guarantees :
dataset integrity w hile editing .
I

G-FORTH COMES WITH A COMPLETE
EDITOR. VIRTUAL STRING ARRAYS. 6800
ASSEMBLER. SET OF UTILITIES. AND
TUTORIAL ON DISKETTE. G-FORTH RUNS
ON THE SWTPC COMPUTER. A SINGLE
PERCOM LFD-400 DISK WITH MINIDOS,
AND 16K.

$69.95

Ccompilers
and
Cross compilers

Dais~el
from$649!

Circle 395 on inquiry card.

Circle 171 on inquiry card.

N.Y. Ad d 73 Tax.

MANUAL $5.00 : COMPLETE $49.90

.. TO $45K

Circle 231 on inquiry card.

GREENE SOFTWARE
P.O. BOX 23
VICTOR. N.Y. 14564
Ove rseas Add $10.00

-FEATURES
TERMINAL MODE
FILE
TRANSFERS TO/FROM
LOCAL DISK : AUTOMATIC
LOGIN/LOGOFF
USER
OPTIONS : SOURCE CODE

SOFTWARE ENGINEER
SIGNAL PROCESSING/BAY AREA . .TO $42K

SOFTWARE ENGINEER/UNIX, C
BAY AREA... .. . ..·.. .. .

x

p N

CP/M ··UNIX
COMMUNICATION PROGRAM

SYSTEMS DEVELOPMENT
MICROCOMPUTER/BAY AREA ... . .TO $40K

(714) 565-4331

Laboratory Microsystems

c

SOFTWARE PROFESSIONALS

Th e Utility Subsystem allows dataset allocation, I
record format conversion, dataset recovery and mor e. :
R egistered users receive full maintenance support. ~
For more informat io n contact:
I

Arrix Logic Systems Inc.
P.O. Box 142
COMPUTERIZED MANAGEMENT
SYSTEMS

310 1st Ave. S.. Seattle, WA 98104
Phone (206) 624-94991598-4274

Don Mills, Ontario
Canada M3C 2R6
•Registered Tra demark. of Ta ndy Corporation

*CP/M is a tradema rk of Digital Research

Circle 115 on inquiry card.

Circle 472 on inquiry card.

I
I
I
I
I
I
I
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CRT CONTROLLER

6522 APPLE II INTERFACE

This Intelligent CRT Controller
uses an 8085A CPU & an 8275 in
tegrated CRT Controller. it
features:
• 25 lines (80 char.lline)
• 5x7 dot matrix
• Upper & lower case
• Two 2716's (controller & char.
generator)
• Serial interface RS232 & TTL
• Baud ratesol110, 150,300,600,
1200, 2400, 4800 and 9600
• Keyboard scanning system
• Unencoded keyboard required
• Uses + 5V & ± 12V Power Sup
plies
• Does not have graphic
capabilities.
Documentation includes program
listing and composite video cir
cuit.
Bare Board only
(with doc)
2716Char. Gen.A?
2716Program A 12

TheJ BE6522 Parallel Interface for
the Apple II Computer, plugs
directly into any slot 1through7 in
the Apple. This card has 2 6522
VIA's that provide:
• Four 8 bit bi·directionai i/O
ports
• Four 16 bit programmable
timer/counters
• Serial shift registers
• Handshaking
A 74LS05 is for timing. Four 16 pin
socketsprovideeasyconnections
to other peripheral devices. (Dip
jumpers with ribbon cables are
also available from JBE)The6522
Parallel 1/0 card Interfaces to the
JBE EPROM programmer.
Understandin g of machine
language requ ired to use this
board. Inputs and outputs are TTL
compatible.
79-295A
S89.95Assembled
79-295K
$59.95 Kit
79-2956
$19.95 Bareboard

A·D CONVERTER

SPEECH SYNTHESIZERS

JBEs 16 channel A·D Converter plugs In·
lo your Apple II compuler. It uses an
ADC0817which incorporates a 16chan
nel mull iplexer and an 8 bi! A·D Con
verter. The 16 inpuls are high Im
pedance and !he vol!age range Is O to
5.12volls. Conversion l ime is< 1OOj<SeC .
The reso lulion is 8 bils or 256 ateps,
linearity is :!: 1/2 slep. Two 16 pin DIP
sockels are used for Input, GNO &
reference vollage connections. There
are3single bi! TIL Inputs. Doc. Includes
sample progra.11)..
81-132AAssm.
$811.115
8H32KKft
S69.95
81·132BBareBoard
S2US

EPROM PROGRAMMER

JBE's EPROM Programmer ls designed
to program5V 2516's, 2532's &2716'8. It
fnlerfaces lo the JBE Parallel UO card
using four rlbbon cables. An LED In
dicates when the EPROM Is being pro
grammed. A textool zero Insertion fO{ce
socket ls used for the EPROM. Comee
wllh complete documentation for
writing and reading EPROM's In the Ap.
plo II or Apple II Plus. Cables avallable
separately.
S0.244A Assm.
$49.95
8().244K Kl!
$39.95
80·244B Bare Board
$24.95

PARTS
6502MPU
6522VIA
Z·80MPU
Z·80PIO
TW02114RAM
2716
50pinconn.
Dip Jumper2 ft.

Q

$9.95
$9.95
$9.95
$9.95
$9.95
$14.95
$5.95
$4.95

JBEs Speecti Synttieslzers use
the Votrax SC-01 Phoneme Syn
thes l ze r chip. Th"e sc-01
phonetically synthesizes con·
tlnuou s speech of unlimited
vocabulary. TheSC-0 1contalns64
different phonemes and 4 levels of
Inflection accessed by an 6 bit
code. It requires 10 Bytes per se
cond for continuous speech. Both
boards have an audio amp for
direct connection to an 8 ohm
spea~er.

Documentation Includes basic
user programs, a phoneme chart
and llstlng of coded words to help
you get started. Documentation
for the Apple 11• Speech Syn·
theslzerlncludesadlskwllhmany
user programs.
81-068 Apple If Speech
$139.95
Synthesizer
61-120 Parallel Input Speech
Synthesizer
$149.95
Prices Include the SC-01 Chip
SC-01 sold separately for S 75.95
EPROM EXPANSION CARD

81·260

"SLIM"

JBE I MICROCOMPUTER

Single board large scale lntegra·
lion Microcomputer. This 4.5 x 6.5
board
uses
the
6502
Microprocessor, two 6522 VIA's ,
four 2114 RAM's, 2516, 2716 or
2532 EPROM. The fully buffered
22144 pin bus is similar to the
KIM ® , SYM® , and AIM ® expan
sion connector. The four 8 bit 1/0
ports connect through 16 pin dip
sockets. This board was designed
for control and is ideal for Per
sonal and OEM use.
• 6502MPU
• Two6522VIA's
• Four 2114 RA M's (2K bytes)
• One EPROM 2516 or 2532
• Crystal clock 1 Mhz
• Requires 5V 1AMP Power
• 4.5 x 6.5 card
• Power on reset
• Fully buffered-expandable
• Solder mask-both sides
Use your Apple If Computer, JBE
6522 Parallel Interface card and
EPROM Programmer as a
development system for SLIM.
Prices:
61-260A
S199.95Assembled
61 ·260K
$149.95 Kit
81 ·260B
$ 39.95 Bare Board

6502 MICROCOMPUTER

~MPU,6622VIA,2716EPROM,2114
RAM single boald computer. Single 5
volt power supply at 400 MIL Two In·
dependent 8 bit llO ports with !land·
&hake lines. RC con I rolled 1 Mhz clock.

Complete documentation. l/O lines uae
50 pin edge connector. Dela and ad·
dress lines are not accessible. Mod. for
2532 Is Included. EPROM Is not Includ
ed. 1K RAM, 2K EPROM, 21/0 por1s.
l!0-153Assm.
l!0-153Kll
80-153 Bare Board

$110.85
s 89.95
s 111.95

Z-80 MICROCOMUTER

JBE EPAOM Expander fur the Apple II
holds six sv 2716s for a total ol 12K
byles of EPROM. This board 181<8$ the
place of lheon board ROM In !he Apple.
II is soflware swilchable by !he same
technique used by !he Apple II f irmware
card. Solder jumpers are for resel lo !he
Apple ROM or EPA OM Expansion Card.
Use JBE EPAOM Programmer and
Parallel 1/0 lo program your EPROMs.
EPAOMs sold separately.

Completedocumenlalion. 1/0 I ines use
50 pin edge connector. Dala and ad·
dress lines are no! accessible. Mod. for
2532 Is included. EPAOM is not includ·
ed. 1K RAM, 2K EPROM, 2 1/0 porls.

81-085AAssm.
81·085KKil
81·0858Bare Board

80-280Assm.
80·280Kil
80·280 Bare Board

$59.95
$49.95
$39.95

Z.SO MPU, Z-80 PIO, 2716 EPROM, 2114
RAM single bOard compuler. Single 5
volt power supply al 300 Ma. Two In·
dependent 8 bi! 1/0 porls with hand·
shake lines. AC controlled 2Mhz clock.

JBE's 7}5 x 11.75 6502 base
Microcomputer has the
capacity for 16K of EPROM,
4K of RAM, 8 Parallel Ports
and 1 Serial Port. Monitor and
Tiny Basic are also available.
The fully populated version
Includes:
• 16502 CPU

• 4 6522 VIA (8 Parallel 1/0
Ports)
• 1 AY5· 1013 (Serial 1/0
Ports)
• 8 2114 RAM (4K)
• 2 2716 EPROM (Monitor &
Tiny Basic)
The partially populated ver
sion Includes:
• 16502CPU
• 1 6522 VIA (2 Parallel 1/0
Ports)
• 1 A Y5· 1013 (Serial 1/0 Port)
• 22114 RAM (1K)
• 1 2716 EPROM (with
Monitor)
Both versions include
sockets for 2716s or 2532s, 8
16 pin sockets for 110 Interfac
ing and a 0825 connector for
RS232.
All address and data lines are
brought off the board to the50
pin edge connector. (similar
to the Apple II bus)
This board also features
power on reset and cassette
Interface.
81·030 C Fully
Populated
81 -030M Partially
Populated
81-030BBareBoard
2716 EPROM
(with Monitor)
2715 EPROM
(withTinyBasic

$349.95
$249.95
$ 89.95
$ 19.95
$ 19.95

$129.95
$119.95
$ 19.95

JOHN BELL ENGINEERING, INC.
ALL PRODUCTS ARE AVAILABLE FROM JOHN BELL ENGINEERING• P.O. BOX 338 •REDWOOD CITY, CA 94064
ADD SALES TAX IN CALIFORNIA• ADD 5% SHIPPING & HANDLING 3% FOR ORDERS OVER $100

SEND FOR CATALOG

(415) 367-1137

10% OUTSIDE U.S.A.

CROSS REF. PROGRAM
for
MBASIC & BASCOM
Source Files
M80 and CP/M's ASM
MXREFwill list all program variables,
functions, key words, strings, con
stants and line number references in
alphabetical order. 1000 variable
names allowed. Requires an 8080 or
Z80 running CP/M ver. 1.4 or later
and at least 48K RAM. Price $96.00.
Manual only $15.00. Add $5.00 COD.
MXREF available in CP/M format on
5" Northstar or 8" single or double
density soft sector.

COMPUTER TOOLBOX INC.
1325 East Main St.
Waterbury, CT. 06705
(203) 754-4197
Circle 113 on inquiry card.
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PC
UP.GRADES
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P.O. BOX 5001
HIALEAH, FL 33014

The American Economic Sys~em.

P.O. Box 401
202 Bennett St
Saline Ml 48176

Terms: F. O.B. Saline
Visa and
Master charge
Add 3%

We should all learn more about it.
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SUPER CARD CAGE
ENCLOSURE
An attractive desk-top enclosure has
room for a 12" monitor, two 8" drives,
power supply and support for 6 S· 100
BUS, 6 MULTIBUS, 8 Q-BUS or 14 STD
BUS computer boards. Enc losure only,
no electronics, $495 QTY 1. Enclosure
with electronics, excluding drives and
computer boards $1,565 QTY 1.
PSYTEK, INC.
1900 Pickwick Ave.
Glenview, IL 60025

Phone 312/729-3200
or 729-5850

Bill Cosby
says:
"When you
learn CPR,
'
youre
ready to
savelives
anywhere:'

+

American
Red Cross

Circle 340 on inquiry card.

Circle 477 on inquiry card.

YOU CAN SAVE SSS
ON RIBBONS FOR
Anadex DP 9500 ..... ......... .. $14.00
Centronics 700 Series
Zip Pack (Box of 3) . ..• . . .. . . $ 8.25
Cart ridge _.............. .. $ 8.50
D.E.C. LA-34 . . . . . . . . . . . . . . . . . . $ 6.90
Diablo 630 . . . . . . . . . . .
. .. . $ 6.00
Epson M X 70-80 . ........ ... .. .. $12.95
. $14.25
NEC Spinwriter (Box of 3) .
Okidata Mi cro line 80 (Box of 3) ... $ 8.90
Radio Shack LP II - IV .. ..... . ... $ 8.50
. $ 6.00
Telet ype 33 (Box of 3) . . . . . . .
. ...... . . . . . . . . $ 7.50
Teletype 43.
Tl Silent 700 Therm al
Paper (Case) .
$48.00
Plus Many Others . Call for Information
on Ribbons, Thermal Paper and Diskettes.
Add $3.00 for Shipping & Handling
Illino is Res . Add 6% Sales Tax

ILLINOIS COMPUTER
PRODUCTS CO.
Circle 201 on inquiry card.

writer or a free booklet.
'Ec onomics:·
Pueblo. Colorado 81009.

Circle 478 on inquiry card.

• Keyboard slides under TV increasing
work space. (Works the same with printer,
disk drives, and other devices, or fanfold
paper.)
• For use on your present desk or table
• Places all components at your fingertips
• Designer styling, sturdy metal construe·
tion in Black or Beige
• For use with most micros and printers
Dim: 19%"•12"•6 3/ , "
In troductory Price
Send CK or MO
$39.95 ea.
Including $4.00
Fla. add 4%
Shippin g & handling

PO.Box112
Mt. Prospect. IL 60056

<Economics Quotient)

AEGIS SYSTEMS

Get the benefits of specialized computer
furniture at a fraction of the cost.

Advanced
EFFORT-SAVER.
Products, Inc.

E.Q.

VOLUME DISCOUNTS AVAILABLE
ORDER LINE 1-800-521-0521
In Mich. Call 313-429-2678

DESK TOP
VIDEO-PRINTER STAND

£ ·5

TEST YOUR

•Disk Drive Kit-1st or 2nd
$259
• 161\ Memory Kit ,
$ 25
•100 cps Prin ter (NEC 8023) & Cable .. $559
•64K Mem Card w/RS232 Port
(Sockets for up to 256K)
$4 75
•Com Card 2-RS232 Ports
(ASYNC, BISYNC, HDLC, SDLC)
$295
$ 75
•Wire Wrap Card (Full Size)
$
55
•Extender Card
•64K Mem Kits; Epson & Okidata ... CALL

(312) 228-5590

Save 38%

MICROSOFT
Z-80 SoftCord
16K RAMCord

VIDEX
80-column cord
Plus Osborne's CP/M Book
Tot a l List Proce fo r th e a b o ve:

ALL

FOR
ONLY

$1022"'

$63988
DELIVERED

HIGH TECHNOLOGY AT AFFORDABLE PRICES
Orders & Information

T
....H_E_e_o....r.I?:

(603)-673-8857
Or der~

12 Johnson Street. Milford NH 03055

Circle 481 on inquiry card.

Only

f 000 t- l• ~ · 0 716

age
65
rears worked
40
reliremenl benelils 0
The U.S . Department of Labor has a free
booklet that will help you answer these
questions and a lot more. Send for it today.
Write: Pensions, Consumer Information
Center, Pueblo, Colorado 81009

U.S. Department of Labor

SPECIALS on INTEGRATED CIRCUITS
6502
7.45 10/695
6502A/651 2A
B.40 10/ 7.95
6520 PIA
5.15 10/4.90
6522 VIA
6.45 10/6 10
7.90 10/7.40
6532
21 14-L200
3.75
211 4-L300
3.15
271 6 EPROM
7.00
2532 EPROM
6116 "lllC~ l 2K x B CMOS RAM
4116
Zero Insertion Force 24 pin Socket
6550 RAM (PET BK)
S-1 00 Wire Wrap Socket

50/6.55
50/7.35
50/4.45
50/5.75
50/7.00
25/3.50
25/2.90
5/6.45

100/615
100/690
100/4.15
100/5.45
100/6.60
100/3.25
100/2.65
10/5.90
14.50
14.50
B for 17
12.70

ii

2.40

«
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$99

MODEM SPECIAL

SIGNALMAN Mk1 from Anchor Automation
DIRECT CONNECT Modem with RS232 Cable and Connector
included Fully compatible with all Bell I 03 modems 0 to
300 bps. lull duplex frequency shift keyed modulation. auto·
mat1c ANSW /ORIG selection. direct connect. audible tone
carrier detect 1nd1cator. self-contained battery powered

PET/CBM Version (Mk1 P)

$169

For Commodore Computers. the Signalman Mk 1P includes
connector. cable. and machine language soflware

B023 Printer-136 col.150cps bi-directional
B300 Daisy Wheel-40 cps bi-direclional
B032 BO x 25 CRT. business keyboard
Super Pet
B096 Board (extra 64K RAM for B032)
B050 Dual Disk Drive - 1 megabyle
B250 Dual Disk Drive - 2 megabyle
CBM IEEE Modem
4016 full size graphics keyboard
4032 full size graphics keyboard
4040 Dual Disk Drive - 330.008 byles
2031 Single Disk Drive - 165.000 byles
4022 Traclor Feed Printer
C2N External Cassette Deck
VIC 20 Color Computer
VIC 1515 Graphic Printer
Used CBM/PET Computers
B024-7 High Speed Printer

1111
(995)
(2250)
(1495)
(1995)
(500)
(1795)
(2195)
(395)
(995)
(1295)
(1295)
(695)
(795)
(75)
(299)
(395)

SALE
775
1750
1100
1650
400
1345
1760
199
795
999
999
550
630
65
259
335
CALL
(1995) 1345

WE WILL MATCH ANY ADVERTISED PRICE
Buy 2 PET/CBM Camput111. rec1lwe I FREE

Prent1ce1L1verrnore Data Systems

SALE
SALE

$128
$199
$170
$270

We carry Apple 11+ from
Bell & Howell

I

"""'""" ......_......................_..................._~a..•&a.a.o.Lo.......,.,..0., ..0....._..... ~ ....._._.... ,. .................. ._. .

CASH MANAGEMENT SYSTEM

$45

Easy to use. Keeps track of casti disbursements. cash
receipts. cash transfers. expenses lor up to 50 categories.
FORTH for PET by Cargile/Riley
Full FIG model wit h all 79 Standard extensions.
Met1compller for FORTH for independent ob ject code

$50
30

KMMM PASCAL for PET/CBM
$85
Includes translator for true machine language object code.
EARL for PET/CBM
Editor, Assembler, Relocator, Linkedilor.

65

Superilraphlcs - BASIC L1ngu1ge Exten1lon1
30
Fast Machine Language Graphics routines for PET/CBM.
SM-KIT - Super PET/CBM ROM buad Ulllllln

40

VIC 20 Color Computer
VIC 1515 Graphics Prinler
VIC 3K RAM
VIC BK RAM
VIC 16K RAM
VIC 154D Disk Drive
VIC Avengers (Invaders)
VIC Jupiler Lander
VIC Superslot
VIC Super Alien
VIC Maze (Viclory Soflware)
VIC Cosmic Debris (Viclory Soflware)
VIC Amok (UMI)
TNW 1DOD Serial Interface
TNW 4BB/103 with DAA
Compu1ers First Book of PET /CBM
WordPro 3 Plus - 32K CBM. disk. prinler
WordPro 4 Plus - BD32. disk. prinler
Oll Data Base Syslem for CBM BD32
VISICALC for PET. ATARI. or APPLE
SM -KIT • PE1 ROM Utlllllu
Programmers Toolkil - PET ROM Utilities
PET Spacemaker II ROM Switch
2 Meler PE T to IEEE or IEEE to IEEE Cable
Dusi Cover for PET
IEEE-Parallel Printer Interface for PET
IEEE·RS232 Printer Interface for PET
The PET Revealed
Library of PET Subrooilnes

259
335
36
54
11 2
525
24
24
24
24
12
9
17
110
450
11
195
30D
335
190
40
35
36
4D
B
110
120
12
12

RAM/ROM for PET/CBM
4K or BK byles of son ROM wllh optlonil B1llery Backup.
Adds exlra RAM which can be wrile prolecled like ROM.
4K Version - SB5 8K Version - $120 Baltery Backup - $30

EPROM Programmer for COM/PET

79

Branding Iron wi th soflware/hardware for 2716 and 2532.

252 Bethlehem Pike
Colmar PA 18915
215-822·7727
'

lD0/1 9D
100/2.15
100/2 25

WE STOCK MAXELL DISKS

*** EDUCATIONAL DISCOUNTS***
RS232 MOOEM
IEEE 488 MODEM
RS232 CCITT
IEEE 488 CCITT

10D/2.3D
1D0/24D
1D0/3.4D
1D0/2.55

Diskelte Storage Pages
10 for 3.95
Disk Library Cases
B" - 2B5 5" · 2.15
Disk Hub Rings
B" - 5 D for 7.50
5" - 5 0 for 6.00

CHM-PET SPECIALS

1(./ ...

STAR MODEM

10/245 50/2.35
10/2.60 50/2 45
1D/3.65 50/3.55
1D/2.65 50/2.60
plastic slorage box)
10/2.1D 2D/2.00
10/2.30 50/2.25
10/240 50/2.35

CASSETIES - AGFA PE-611 PREMIUM
, ·1t! •

. ..
~

II

DISK
SPECIALS
SCOTCH (3M) 5"
SCOTCH (3M) B"
Verbalim B" Doubled Dens.
Verbatim 5"Datalife
(Add 1.00 for Verbatim 5"
BASF 5" soft
Wabash 5"
Wabash B"

2.00

A P Products 15% OFF ;
A P Hobby-Blox 15% OFF

- L

~commodore

A B CompuI ars
Circle 4 on inq uiry card.

High ootput. low noise. 5 screw hoosings.
C-1 0
10/.56 5D/.50
C-30
101.73 50/.6B
All olher lenglhs available. W11le for price list

1D0/.4B
100/.66

SPECIALS

EPSON MX·BD Pr11l1r
EPSON MX-SD F!T Prltlir
EPSON MX-70 Prltlir
EPSON MX-100 Pr11l1r
Cenlronics 739 Printer with dol graphics
STARWRITER D1l1y W•nl Prf1llr
Zenilh ZVM· 121 Green Phosphor Monitor
Amdek Color Monilor
DC Hayes Smartmodem
Watanabe Intelligent Plotter

575
1445
119
355
240
1195

ALL BOOK ind SOFTWARE PRICES DISCOUNTED
OSBORNE/McGraw- Hill. HAY DE N. SYBEX.etc.

Synertek Systems
SYM -1 Microcomputer

SALE

SYM BAS-1 BASIC or RAE 1/2 Assembler
KTM-2/BO Synertek Video and Keyboard
KTM-3/BD Synertek Tubeless Terminal

199
B5
349
3B5

7'*''11 \systems
data
Z9D-BD 64 K
Z90-B2 64 K. 1 double dens. drive
ZB9·0 4BK
ZB9-1 4BK. 1 drive
Z67 10 Megabyte + Floppy Drive
Z37 1.3 Megabyte Dual Floppy
Z25 High Speed Prinler
Z19 Video Terminal (VT-52 compatible)
ZVM-121 Green Phosphor Monitor
All Zernlh Sottware discounled

l
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BDO Compuler
695
400 - 16K
339
B10 Disk Drive
449
B25 Printer
629
B50 Interface
175
B22 Printer
359
Paddle Pair
19
Joyslick Pair
19
16K RAM
B5
Assembler/Editor
46
Pilot
68
Write for prices on

2170
2395
1950
2150
4495
1495
1195
67D
119

-"'.
ATARr
SPECIALS

Mi crosoft BASIC
MISSILE COMMAND
ASTEROIDS
STAR RAIDERS
Space Invaders
Music Composer
Chess
Super Breakout
PAC-MAN
CENTIPEDE
First Book of Atan
olher Atari ilems.

72
32
32
32
36
45
30
30
36
36
11

WRITE FOR CATALOG
Add$1.25perorderforshipping.WepaybalanceofUPSsurface
charges on all prepaid orders. Prices listed are on cash discount
basis. Regular pnces slightly higher. Prices sub1ect to change.

NEW LOW PRICES!

RAM 20 · 32K
SALE $299.00
m• .

THE EXPANDABLE I
PRIORITY l ELECTRONICS

THE E XPA N DABLE 1'" 64K Dynamic Ra m boa r d
provides your S-7 00 syste m with 64 K o f reliable, high 
s peed dynamic RA M . Compatab/e wit h most of the
majo r S- 700 syste m s on t he ma rk et, i ncludi n g those
w i th fro n t pa nels, it supports OM A ope rations and

6 o r B MZ P r ovides tr ue 16 Bit Powe r with a sta ndardB
bit S- 100 b u s.
BDGBT 1612A A & T
6 MHZ. .
. 5425.00
$399.DD
BDGBT 1612C CSC
6/B MHZ .
5525.00 ... .$498.00

SOUD STATE DISK DRIVE, 3500% FASTER!
Not Reall y. But the Next Best Thing For Godbou t
BOB5/BB Use r s. Call for Details on M -O rive. See Page
340 of N o ve m be r BYTE
BDGBTMD 128K .. .. ... . ................ ....... . . . $1.550.00
BDGBT MD 256K ...... ....... . _................. .. . $3.000.00

2810 Z80 CPU-CA. COMP. SYST.
214 MH Z ZBOA CPU w i th RS232C Se r ial 1/0 Po r l
comp lete with M onito r P RO M fo r 2422 Disk Contr oller
BOGGS 281DA
A& T
• 5350.00
.$280.00

CB2 Z80 CPU - S.S.M.
2/4 M HZ will accep t 2716. o r 2732, o r RAM
R UN/STOP and single step switches
8DSSMC82K
Kil .. _...
$260.00
• 5344 00 ... $310 .00
BDSSMC82A A & T. .
BDSSMZ80M SSM Z BO Monito r
... $89.00

CBIA 8080 CPU - S.S.M.
BOBO CPU . 1 K RAM . H olds 1 2 70B.
1 Bit pa rallel input po r t.
80SSMCB1 K Kit. .
BOSSMCBlA A & T. .
S252 00
8DUM!08DM SM 80110 Mani or

Sl83 .00
.$225.00
$59.00

r equi r es no Wa i t states with cu rr ent microprocessor s.

32K STATIC RAM· COMPUPRO
RAM 20 10 M HZ. 4K byte block disable, bank select
o r 24 bit add r essi ng available B, 16. 24 o r 32 K
I PART ND.
DESCRIPTION
UST PRICE
DUR PRICE I
8DGBTl64AA8 BK A& T
52 10.00
$190.00
BDG8Tl64AC8 BK CSC
52BO.OO
$260.DD
BDGBTl64AAl6 16K A& T
52B5 .00
$260.DO
BDGBTl64ACl6 16K CSC
5355.00
$325.00
8068Tl64AA24 24K A& T
5355.00
$325.00
80GBTl64AC24 24K CSC
5425.00
£3j15(jDJ!
BOGBTl64AA32 32K A& T
5425.00
$29!1 . II
8068Tl64AC32 32K CSC
5495 .00
$450.00

CMOS STATIC RAM
For a co mple te an alysis of th e adva nt ages of CM OS
m em o ry, see t he " Prod uct Desc ri ptio n " o n pag e 4 16 o f
t he J anuar y Iss ue o f BYTE.
64K CMOS STATIC RAM· COMPUPRO
R AM 17, 10 M HZ, 2 Wa tt, OM A Com p atable
24 Bit Addr essing
BOGBTl75A48 4BK A& T
5650.00
$619.00
BDGBTl75C48 4BK CSC 200hr.
5750 .00
$710.00
BOGBTIJ5A64 64K .A&T
5795 .00
$755.00
BOG8Tll5C64 6 4K CSC 200h r.
5B95.00
$850.00

NEW! J2K x 16 BIT CMOS STATIC RAM· COMPUPRO

S· 100 1/0 BOARDS
SYSTEM SUPPORT I · COMPUPRO
Ser ial po r t 1so tt wa r e prog baud! . 4K EPROM OR RAM
provision. 15 l evels 01 inte rrupt . r eal time clock,

a tionaf math processor
GES CllPTIGN
LIST , l lC E
Assemble<! & Tested S399 .00

N H NG.
8DG8Tl62A
BDGBT162C
BOGBTB231
8068T8232
BOGBTl6 2AMI
BDGBTl62CMI
BOGBT162AM2
BOGBTl62CM2

CSC

5495 .00

Math Ch•P
M ath Ch•P
A& T wi th B231
CSC with B231
A& T with B232
CSC w ith B232

Math Chip
Math Chip
Ma1h Chip
Math Ch•p

OUR PRICE
$360.00
$460.00
$195.00
$195 .00
$555.00
S655.00
$555.00
$655.00

MPX CHANNEL BOARD · COMPUPRO
110 M ultiplexe r. using BOB5A·2 CPU on board
With 4K RAM
$445.00
BDGU IH A<I A & T
S495 .00
S595.00
$535.00
e o m1 m~
Wi 1h 16 K RAM
BDGBT166A16 A & T
S649 .00
$585.00
$675.DD
BOGBTl66Cl6 csr;
5 749.00

csc

INTERFACER I· COMPUPRO
Two

Scrwl 110

A& T

$249 .00
5324.00

csc

INTERFACER II· COMPUPRO
Thr ;,·e parallel, one serial 110 board
BDGBTl50A
A& T
5249.00
BOG8Tl5DC

CSC

5324.00

$219.00
$298.00

A& T

BDG8Tll45A
BOG8Tl745C

A& T
CSC 200 hr Bu rn In

5699 .00

$629.00

CSC 200 h1 Burn In SB49.00
$750.00
INTERFACER J WITHS SERIAL PORTS

5 599.00
5699.00

$559.00
SIU.DO

MULTI 1/0 - MORROW DESIGNS
Three Serial, Two paralfel
BDMD SMB3200 A & T

5359.00

$329.00

SWITCHBOARD - MORROW DESIGNS
Two ser ial 1/0, four parallel 110.
5299 .00

$269.00

1/04 • SSM
BDSSMl04K
BOSSM104A

Two ser ial 110. two parallel //0
Ki l
A& T
S290 .00

8068Tl67A
BDGBTl67C

12BK A&T
12B K CSC

S 1695 .00
S 1B95.00

$1610.00
$1795.00

PBI PROM PROGRAMMER • SSM
Prog rams 2708 or 27 16.s. operates as a
4K/BK EPROM BOARD AS WE LL.
BOSSMPBI K
80SSMPBIA

Kit
A& T

5265.00

2422A ·CA. COMP. SY'ST.
1/0 Mapped. con trols
single or
double d ensi ly A&T will! CPM 2.2 8" S.D.
UST ,RICI
DUR , llCI

e·:

~4

HC CS24l2.A

!75.00

75-00

DISK J OCK:EY 2D • MORROW

a·:

M emo ry M ap p ed, co ntro ls
si n gle or
double de n sity, seri al 110
80MOIDJ2208
A& T wi th CP/M 2.2
5399.00
$375.00

S·lOO DISK SUBSYSTEMS
DJ2B DISCUS SINGLE SIDED MORROW
8" DBL Density d r i ves with cabinet, powe r suppl y
co ntr o lle r, wit h CP/M 2.2 and M icrosoft Basic
8DMDSFl218
Single Dr ive System
5 1095.00
$950.00
BDMDSFl22B
Dual Drive S y ste m
5 1B75.00
$1598.00

DJ2B DISCUS DOUBLE SIDED • MORROW
8"' DBL Density/s i ded d r ives w i th cab i net P owe r
s up p ly co ntrolle r, with CP/M 2.2 and Mi c r osolt Bas i c
BDMOSF2218
Single Dr ive System
51395 .00
$1250.00

S·lOO PROM

BDMDSF2228
SI 79.00
$220.00

Dual Dr ive Svs tem

52495.00

$2050.DD

5· l 00 HARD DISK· MORROW

ECONOROM 2708 • COMPUPRO
16K x B EPRO M Boa r d using 2 70B, Powe r on
8068Tl25A
BOGBTl25C

ju mp lo any
A& T
CSC

256 byte
51 35 .00
$195.00

$120.00
$175.00

MB8A-SSM

1K/ 16K 270B E PRO M board, disable in 1K inc r ements
BDSSMMB8AK Kif
S114.00
BOSSMM88AA A & T
S 179.00
$159.00

SPECTRUM· COMPUPRO
Co l or Gra phics bo ard with Parallel 1/0
BDGBTl44A
BDGBTl44C
BDGBT20

A& T
5399.00
CSC
S449 .00
Sublogic Univer sal
Graphics Int erprete r So f twa re

$349.00
$399.DD
$35.00

VB - J S.S.M.
80 x 25 o r 5 0 cha r acte r video display M emo r y
M apped,
BOSSMV83K24 BO x 24
BDSSMVB3A24 BO x 24
BDSSMVB3UP BO x 50

P a r allel K ey b oa r d po r t
Ki t
A& T
S499.00
Li ne Upgr ade

$425.00
$440.00
39.00

s

VB2-S.S.M.

one status po r t, one strobe po rt
BDMDSSB24 11

NEW! 128K NMOS ST A TIC RAM • COMPUPRO
R AM 2 1 10 M H Z 12BK X B OR 64K x 16
IEEE/696 B o r 16 B i t 1. 2 Am ps 2 4 B il Add r essi n g

S·lOO DISK CONTROLLERS

S· 100 VIDEO BOARDS
$219.00
$289.00

INTERFACER Ill - COMPUPRO
Eight channel multi-use serial 110 boa r d
BDGBT1748A
BDG8Tll48C

RAM 16 10 M HZ. 32K x 16 o r 64 K x B
IEEE/696 16 B IT 2 Wall, 24 Bil Addressi n g
8DGBT1BDA
64K A& T
5B95 .00
SB5D.DD
BDGBTIBOC
64 K CSC
5995.00
$945.00

• User expan d able from 16 to 64K •
Suppotts OMA
• DesignedtolEEEpr oposedS · 100busstandards • 2or
4 MHz oiier ation • Ope ra tes with either an 8080 or Z-80
based S-100 system, providing processo r-tr anspar en t r e
freshes with bo t h • Suppo r ts /MSA J.t ype front panels
• Jumpe r-selectable Phantom input •
Uses Popu lar
4 116 RAMS • All /Cs in sockets • Any 16K block can be
made ba nk-i ndepende nt • Fully buffe red add ress and
data lines • Fail·sate refresh ci rcu i try to r extended Wai t
states • Boar d configu ration with reliable, easy- to-con
figure Be r g jumper s
$299.00
BDPRIEXP116
16 K Assemb led & Tested
80PRIEXP132
32 K Assem bled & Tested
$339.00
BDPR1EXP148
4B K Assemble d & Tested
$379.00
$409.00
BDPRIEXP164
64K Assemb l ed & Tes t ed

SZID.00
$260.00

1/0 S - SSM
2 Serial, 3 Pa raflel i ncludi ng 1 Cent r onics
BDSSMID51

A& T

S329.00

$309.00

80SSM108A

B Port Serial 1/0 wi th Tim e r
A& T
5550.00

$495.00

1/0 8 - SSM
2710 4 PORT SERIAL- CCS
4 Full ha n ds h aki n g RS232 po rt s a n d op tiona l 2K ROM
BDCCS2JIDDI A & T
5360 .00
$310.00
2719 2 SERIAL & 2 PARALLEL - CCS
2 RS232 C p orts, 2 B bi t parallel ports, & optio nal 2K ROM
BDCCS 271901 A & T
5360 .00
$325.00

2720 4 PORT PARALLEL - CCS
4 B bi t par allel po rt s and op tional 2 K RO M
BDCCS272001 A & T
5250.00
$225.00

110 M apped V ideo Boa rd, with Pa r a llel Keyboa r d po r t
64 x 16
BDSSMVB2K
Kit
$199.00
8DSSMVB2A
A& T
5269 .00
$229.00

5.25" 5 M B , B' " 10 & 20 M B, 14" 26 M B lormarted
ha r d disk co m plet e with cab i ne t, P.S ., Controlle r.
CP/M 2.2 and M ic r osoft M BAS IC BO
lusT PRICE
SAlE me!
BOMDSDMAM5
5 MB
BDMDSMlOS
10 MB
BDMOSM2DS
20 MB
80MDSM26S
26 M B

5 2495 .00
53695.00
S4795 .00
S4495.00

.» $1995.00

(

VIO'lll

$2950.00
$3825.00
$3495.00

VBBB · S.S.M
M e m o r y M ap p ed Vi deo Boa r d 6 4 x 16 cha r acter
d isplay o r 64 x 16 g r aph ics display
BDSSMV81 K
Kil
$179.00
BDSSMV81A
A& T
$242 .00
$220.DO

S· 100 MOTIIERBOARDS · COMPUPRO
Active te rm ination . 6- 12 -20 slot
8DG8Tl53A
8068Tl53C
BDGBTl54A
BDGBTl54C
80GBTl55A
BOGTBl55C

A& T 6 slot. 2 lbs
CSC 6 slot. 2 lbs.
A& T 12slot.31bs.
CSC 12 slot, 3 lbs
A& T 20 slot. 4 lbs.
CSC 20 slot. 4 lbs.

s 140.00
5 190.00
5 175 .00
5240.0 0
5265 .00
5340 .00

Circle 334 on inquiry card.

$126.00
$175.DO
$155.00
$220.00
$235.00
$310.00

OUTPERFORMS MONITORS OF TWICE THE PRICE
US / has the co m petition buckling at their k n ees!
You can have a p r of essio na l pe rf o rm i ng Video
M onito r /o r a lracllon ol the cosll The US/ E V2 1 3 1N is a
12 " Green, high r esolu ti o n data display co m pa rable
wi th 80 x 24 compu t e r l o rm at s
BDUSIEV2131N

24 lbs .

$149.00

,

Exactl y one-half the height of any other m od e l.
Pr opiet ary, high-res o lution, read-write heads

S·lOO MICROFRAME ·TEI
11ov 60HZ CVT Mainframes. the best money can buy!
12 Slot ±BV 17A±16V @l 2A
22 Slot ±8V @l 30A± 16V @l 4A

SAVE $220.00

Priority 1 Electronics ispleasedt o offer the GODBOUT
OUR PRICE
DISK I High Performance Disk Controller at our re g
PART NO .
LIST PRICE 1-9
10-24
ular low price with CP/M 2.2 and BIOS at no additional
BOTEIMCS 112 12 Slot Desk
S 8
cost. That's a savings of S220 .00 of themanutacturer's
BOTEIMCS 122 22 Slot Desk
S825.00$760.00 $705.00
list price.
BOTEIRM 12
12 Slot Rackmount $725.00$120.00 $619 .00
BOTEIRM 22
22 Slot Rackmount $875.00$850.00 $750.00·
• Thi rd generation INTEL 8272/NEC 765A LSI lloppy
Shipp ing We ight: On 12 Slot Main frame 45 lbs
disk controller.
On 22 Sl ot Mainfram es 55 lbs.
• Hrgh speed cycle stea l ing OMA interface for proc

•
•
•
•

essor mdl}()fmden~ data transfer between system
memory and flexible disk.
Handles up to tou r 8 o r 5.25 inch lloppy disk drives
Single or double density/single or double sided
capability.
Supports IBM 3740 soft sectored formats .
24 bit OMA addressing with data transfer across
64K boundaries tor data transfer throughout the
16Mbyte memory map.

PART NO.
BOPOB171ACPM
BD6BTIJI C
B06BTCPMBO•
B06BTOAS8S
B06BTDAS8M

DESCRIPTION

LIST PRICE OUR PRICE

A& TwlCPI M2.2& BIOS

$670.00
CSC
$595.00
CPIM 2.2 for Z8018085 with
manuals & BIOS 8" SID drsk
Oasis 8 bit single user 8" SID disk
Oasis 8 bit multiuser. 8" SID disk

$555 .00
$175.00
$500.00
$858.00

COMPUPRO

Three millisecond track-to -track access time
BOTNOTMB481
Single Sided $425.00
2 or mo re
BOTNOTM8482
Double Sided $575.00
2 or more
BDTNDTMBM
Manual· no t included with drive

801R • SHUGART
Sing le sided double density most popular 8" drive
$395.00 ea.

BOSHUBOIR $425.00 ea or2 or mo re (16 lbs) /or
BOSHUSABOIRM
Manual for 80/R drives

±8V @l 17±16V @l l .2A, I nterna l Cabl es
12
12
Shipping
On

BOTEITF12
BDTEIRFl2

rM

10·24

Slot desk
S675.00S625.00 $580.00
Slot Rackmount $795.00 $715.00 $665.00
Weight: On 12 Slot Desk 40 lbs.
12 Slot Rackmount 45 lbs.

DT·S • QUME

2 OR
MORE
$499.00

i

Data track 8 double sided, double density 8"
Sh. Wt. 16 lbs
$525.00 ea .

BOQMEOTBWH

DUAL 8" DISK DRIVE CHASSIS • TEI
For Shugart 8001801 R or850/851 R with internal power
cables provi ded
+ 24V @l 1. 5A+5V @l l.OA - 5V ~ .2 5A
[~l~-!1~-~ID~.z~,~I

Desk Top
$535.00$485.00 $455.00
Rack Moun/
$720.00 $610.00 $630.00
CALL FOR NEW TEI PRICES APRIL 1st

2 or more $499.00 each
BOQMEOTBM

Manual for DT-8

5 1/•" DRIVES· TANDON
BOTNOTMIOOI
BOTNOTM1002
BOTNOTM1003
BOTNOTMI004
BOTNOTM5M

~

100 Thru 1200 B aud
Sei t Tes/
Ou t of Paper Switc/1
Friction or Tractor Feed
3 "to 14" Top of Form
(Switch Selectable)
• Io Different Character Sets
! PART NO.
DESCRIPTION
UST PRICE
SAil f'WIC Ei
BOOKIOATB2ATl26 lbsJ8 80 CPL 1'" I 0 CPI$ 799 .00 $539.00

BODKIGRAPll

•
•
•
•
•

$750.00
$159.00

S· 100 MAINFRAME • CCS

$99.00

MX80-EPSON

DUAL 8" ·Q.T.

5" CABINETS· VISTA
BOVIS 9801
HOVIS 9802

Single 5" with P.S.
Oua/ 5" with P.S.

TERMINALS

SUPERSORT
Sophistic ated program that will select and re ·arra r.ge
variable length information from data tiles
BOMPRSPRSRAI
$250.00
$150.00

CALCSTAR
Sophi sti cated, easy-to -use, electronic spread
sheet and financ ial planner
BOMPRCLCSTAl
$295 .00
Qffice ·Orie nt e d Data Entry, r etrival, and
updat ing s ystem
BOMPROATSTAI
5350.00

RS232 Serial Conversion for MXBO & MX 100

$55.0IJ
BOMBSAECI Cable /or above
$14.95
!JT111/r:r ,,,,, . ,1.,c; es & cables sold only with printer purchase

VIEWPOINT 

ADDS

Detachable keyboard, RS 232 interface and auxiliary
port, BO x 24 display, tillable screen
SALE
BOAOOVWPR
Sh ipping Weight 40 lb s $699.00$525.00

VT200 - VISUAL TECHNOLOGY

THE M OS T RELIA BLE TERMINAL WE'VE EVER USED!
Detachable keyboard, RS232C or 20MA interface,
110 to 19200 baud, 12" non glare 80 x 24 display,
RS232 Aux. port and composite video out.
BPVSL200
Ship pi ng Weight 55 lb s.
$995.00

II

$450..00
$125.00
$55.00

SALE!
$525.00

dictionary and user-created supplemen tal dictionaries
BOMPRSPLSTAI (Requires Word Star 3.0 or later) $250.00 $150.00

PRINTER INTERFACES - MICROBYTE
I\ & T
/lp{lle Centronics 8 bit p arallel interface
for r.1...·nlron ics. Epson & OK/OAT A printers
BOMBSAEll I\ & T

a·

Dual
ca binet with power supply
(24)
$395 .00

BOQTCOOCBB

specifically designed for non-technical personnel
$495 .00
$300.00
MAIL MERGE WORD STAR OPTION
Powerful file merging tool
BOMPRMLJllRGAlf Requires Word Siar 2.1 or/aler)S250.00 $100.00
SPELLSTAR WORD STAR OPTION
One Step "Proofreader" with compressed 20.000 word

NEED WE SAY MORE?

BOMBSSEll

SINGLE 8" - Q.T.
Single 8" cab ine t with power supp l y
(22 lbs)
$249.00

BOQTCOOCB

BOMPRWRDSTAI

DATA STAR

CALL FOR THE NEW MICROLINE 84

$645.00
BDEPNM!BO rracror Feed 17 lbs
BOEPNMXIOO I :J2 Col. Tracto r foe d 24 lbs

$825.00
$760.00

• Desk or rack mountable • Internal power and data cables
• Drives pull out for easy service and maintenance
BOVISVIOO Disk Drive Cabinet (43 lb s)
$495.00 $449.00

Screen-Oriented, integrated word processing system

• Bl-[Jl l ifCTIO NAL · t20 CPS • Parallel and Serial //0

Buffer upgrade with X-on Y-off
lii g h Resolution Graphics Prom

$895.00
$825.00

All software is supplied on 8" Single Density IBM
3 740 CP/M Compatable Diskettes
WORDSTAR

WITH FRICTION AND TRACTOR FEED

BOOKIOATB3AT 137lbsJ1 32 CPL ''' 10 CPI $1195.00
BDOKISER2KBF 9600 baud with 2K Serial

110V 60HZ CVT Mainframe uses famo us 20 sl ot
GODBOUT Motherboard. 55 lbs.
BOGBTENC20RM 20 Slot Rack Mount
BOGBTENC200K 20 Slot Desk Top

SOFlWARE • MICROPRO

MICROLINE - OKIDATA

• <:J1r1 M:1/ru f/l tp t1an11 mcnc)
• F; /J r1r It' M :ilm~ tr, r Graph1cs
• 5.fJ ."J, 1(), If> Charactr sn/lnch
• f) 'H lJ L111 1g, pr:r Inch
• 11() r;P/ '•1. 10 CPI fw 8211
• I :; ;.i r;p/ •,,, 10 CPI for 83/1

Manual, not included with d rive

V·lOO ·VISTA

S· 100 MAINFRAME· COMPUPRO

12-slot motherboard with removableterminationcard
BOCCS220001 QI/ice Cream
35 lbs S5 75 .00 $535 .00
BOCCS220002 Blue
35 lbs $5 75.00 $535.00

PRINTERS

s ;ngle Sided, 250KB (5 l bs)
Double Sided, 500KB
Single Sided, 500KB
Double Sided, 1OOOK B

DISK CABINETS

HERE IS WHAT EACH PACKAGE INCLUDES:
8068T1612A 6 MHz 808518088 Dual Processor Board
B06BTIJIA High Speed OMA Disk Controller
806BT162A System Support 1 Multi-Function Board
806BTl3JA lnter'acer 1 Dual Serial J/0
BO l2BK 10MHz Low Powe r Static Ram
BD68TCP/M 86 16 Bit Operating System Ready to Load & Go
Cables and Oacumenlalion Three interfacer cables one disk 110
cable. complete document a tor for afl hardware. and manuals
'or both CP!M operating systems.
Compu Pro ·s iamous 1 Year limited warranty.
Now to the b es ! par l 01 all. If pur c hased sepa r ately, th ese
a uat1l y components would li st tor $4,344.00. BUT SuperSlxteen·s
~· pockage price Is an amazing S3.495.00. You save $849.00l(For
boards qualif ied und er th e C ertified System Component
h1gh ·re/ 1ahtlit y pro gr am - with ext end ed 2 year warranty,
200 hou r bur n ·1n a nd 618 MHz p roce ssor s· add $600 .00 to
Sh. Wt . 15 lbs.
th e package pnce.
BDP0868TSJ
SuperSixteen A& T
$3495.00
BOPOB68TSX
SuperSixteen CSC
$4095.00

$ 10.00

DT·S • QUME

TEI S·lOO FRAMES
3 • 5 II DISK CUTOUTS

BOTEBCFOO
BOTEIRFOO

S· 100 SYSTEMS
SUPERSIXTEEN 

patented by Ta ndon
D.C. on l y operation - no A.G. required
I ndustry standard interfac€.

N E CA

~~,J?!=~SA't<?~~.r!!~o~~~gi ~s~~o~1~~A~~'n1~ ~~o~e~~1~~PZ~o~~~,1~~

Include MINIMUM SHIPPING & HANDLIN G d 52.50 t:r the firsl 3 lbs. p lus 25c for e a ch additio n a l pound O rd ers over ::Q lbs. sen t
Jreight co llect. Just in case. p lease includ e your phone no. Pricessubjec l to chang e without notice. We wtll do our best lo m ainta in
prices th rough A pril. 1982.Credit Card ord ers will be charged a p p rop riate !reig ht. See Novem ber BYTE !or 60 page Cata log or
send S1.00 Jor your copy today. Sale prices a re tor prepaid orders only

Circle 334 on inquiry card.

THE SIGNALMAN
MK I

PROTECT YOUR DATA WITI-1

~rn~

~I

~5DBAPt

With Built-In Noise Filters and
Swge Suppressors

'.

._ ~
• • ! .. ·\1

-

-

ISOLATES SENSITIVE AND VALUABLE EQUIPMENT FROM:
Equipment interaction - Damaging High Va/rage Spikes AC fine noise and hash.
PROTECTSAGAINST: Voltage transients caused by light
ning, contact switching, turn-off of inductive components,
noise due to electromagnetic couplinQ.
USE THE GSC ISOBAR TO ISOLATE: M1croprocessor from
peripherals - Lab instruments from noisy equipment Sensitive pre-amp or tape deck from power amplifier.
nD GSC ISOBAR EIJMINATES: Equipment interaction Equipment damage from power line spikes and surges Errors- False printouts  Di sk Skips- Audio or video hash .
FEATURES; Inductive isolated ground-Sockets individual 
ly filter isolated - Circuit breaker protected at 15A
VOLTAGE TllANSIENT SPIKE PROTECTION: 2000 A peak
for up to 6
Sec duration spikes. 1OOOA. 8/20
Sec
prote ction from repeated spikes.
LOAD HANDLING: 1875W max. total load: 15A per socket
INPUT: 125 VAC, 15 amps: standard 3-prong plug.
IBAR l Three common outlets built· in circuit breaker, pilot
light, hang-up bracket and a 6 foot cord.
UST PRICE
OUR PRICE
BDGOF111AR3
SH. WT. 3 lbs.
$59.95 .
$39.95
IBAR46· Four independently isolated outlets. Built-in 15A

~~~~~;· pi~~1Wf\s~~ch .

:9g ~~cot cord. $49 _95

lllAR 86. 8 outlets. grouped to lorm 4 independently isolat·
ed sets of two. Built in 15A circuit breaker, on/off switch,
pilot light
BDGOFIBAR86
SH. WT. 5 lbs.
$84.95
$54.95
IBAR 9RM· Eight rear-mounted outlets grouped to form four
independently isolated sets of two. plus one non -isolated
convenience outlet on front face. 19" rack mount cabinet.
Built in 15A circuit breaker. pilot light, on/off switch, and 6
foot cord.
$99.95
$74.95
BDGOFIBAJl9RM SH WT. 6 lbs.

RS232 Breakout Box

I>I I
A must for every technician, repair man
or systems integrator
The Breakout Box contains 24 Dual-In-Line Switches which
allow any of the interface signals (except Pin I. which is not
used) to be interrupted The swilches are located in the center
of the main control panel. A 25 way female connector lor
connecting the box to the DIT is filled to !he left hand side via a
ribbon cable and a 25 way male connector for connection to
lhe OCE is similarly connected to the right hand side.
DTE and DCE ln!eJ1ace connedion pins are located on OO!h
sides ol the Dual-In-Line switches. Using the jumpe1!i supplied
these pins permit monilormg of any of the inlertace lines wilh
e11her or both the positive and negative test indicators on the
tront panel. These pins also permit cross-patching or the
connection of an external test meter or oscilloscope.
lhe Breakout Box contains indicators which monitor the
followmg signals
P1n
Function
Transm itted Data
Received Data
Request to Send
Re-:Jdy lor Sending (clear lo send)
1..
VJl'J Set Ready

J'~
17
:.:rJ
/. I

I PART NO.

PRICI

BD4116AC20 8/$18.00
BD2016P3
8/$72.00
BD2114N3L
8/$28.00
BD5257N3L
8/$50.00
BD27l2
8/$120.00
BD2716
8/$50.00
BD2708
8/$20.00

zao

· ~~.

8080 SERIES

MEMORY

SERIES

BDZ80A
BDZ80APIO
BDZ80ACTC
BDZ80ADl4A
BDZ80 A.SI 00
BDZ80 A.SI 0 I
BDZ80A.S 102

$14.9S
$14.95
$13.95
$45.00
$59.95
$59.95
$59.95

UARTS
BDAY51013A
BDTRl602B
BDTRl863
801146402

$5.95
$5.95
$6.95
$7.95

PDl'Al:I.

HJ~ll

BDINS 8080A
BDINS 8085A
BDDP8212N
BDDP8214N
BDDP8216N
BDDP8224N
BDDP8224-4N
BDDP8226N
BDDP8228N
BDDP8238N
BDINS8250N
BDINS8251N
BDINS8253N
BDINS8255N
BDINS8257N
BDINS8259N
BDINS8275N
BDINS8279N

$5.50
$19.95
$2.95
$5. 25
$2.95
$3.25
$9.95
$3.50
$5.55
$5.55
$15.00
$7.50
$17.95
$6.80
$16.45
$18.00
$59.95
$49.95

FLOPPY DISC
CONTROLLER
BDFDl771B·OI
BDFDl791B-OI

$24.95
$44.95

l<EITHLEY
Handheltl. DMMs For Every
Application and Budget
Easy -to-use Rotary Switches
Large 0.6" LCD displays
de Voltage
ac Voltage
de Current
ac Current
Resistance
Diode Test
31/2 or 4'h Digit Accuracy
Over load Protection
Externally Accessable Battery & Fuse
Rugged 0.1" ABS Plastic Case
Shock-Mounted PC Board
BDETHl30 #0.5'1.DCVaccuracy, IOM
Input
impedence auto polarity and currerit
measurement through 1OA
BDK11fl31 Same as BDKTH 130 except 0.25%
accuracy and enhanced band with on
top ACV ranges
BDK11fl28 See/hear display includes both over/
under threshold indicator arrows, au·
dible tone that operates on all ranges
& fu nctions, and adjustable threshold
BDK11fl35 4y, digit, 0.05% accuracy
BDK11f870 Thermocouple(TC)based themometer
BDETHIJ04Soft Carrying Case& Stand(handhelds)
BDETHl306Deluxe Carrying Case (handhelds)

• 10 "1r GOLD Plattd Pins
•

C"....ilJ•Jhl"/

i: 1•

b.ct

f,, i t· 1 ~ / ,z i:. ,.._.,..A,t ·· 1 1 r .~ j ir1 rJ tough plashc case and is powered
L·1 !'.1 •, . I ', .,,., l! f?:r,ll'Jh1 rx11tenes No power ·is consumed by
tt,r-.: 1•:·.t1:r ·,Ji',i:r , r,rJI u , i.u:: U1mensions. 2 .9" x 555" x I 45"
"/lt:1",)t,1 JrJ ,,,11 ,•:i::;. with t/'1tlent=::s

$139.00

$139.00

$235.00
$199.00
$ 10.00
$ 25.00

LCD 8r LED Bench DMMs
BDETHl69
3'h Digit, LCD Display
$189.00
BDETHl76
4•;, Digit, LCD Display
$269.00
BDETHl79A
4'h Digit, LED Dispay, TRMS $359.00
BDK11fl793 IEEE-488 lnlerface(Model 179A) $325.00
See pp. 42·43 of our Engineering Selection Guide in the
November BYTE for a complete list of specifications and
accessories.
SPECIAL PURCHASE

BDDNW232BOX

GLOBAL
SPECIALTIES
LOGIC PROBES .
SPECIFICATIONS
MODEL
Response

GOLD

i'JJ

$159.00

BCTIGl6LP pltg ol 100.. , . , . , ... , ... . .. . ...... . . .. $16.00
BCTIG 161.P pltg of 1000 ......................... $120.00
OEMS Stoel< up at this LOW PRICE!

~

ZERO INSERTION
(}
FORCE TEST SOCKETS

r,·.

".11.'j l• ; ·.1 ,,,1
1:·J'• :t11. JfJf11ltz
;'/] :.• :!f •1 11 1

LP3
LP2
"iHJ ri::. I ',1·'111z t, ns typi cal.
f11Jb: !rrm1
tested at JO ns.
'/OMflz pulse

BCZIPl6 DIP
BCZIP24 DIP
BCZIP40 DIP

1-9
$ 5.50
$ 7.50
$10.25

1-9
PART NO.
PINS
.41
.45
.6P
.49
.55
BDRllSDIWWS
B
.4B
.65
.55
.75
.70
BDRllS14WWS 14
.52
.60
.75
.70
.85
BDRllSl8WWS 16
.71
.75
1.00
.90
.BO
BDRllSlBWWS 18
.91
.B7
1.20
1.05
.96
BDRllSZOWWS 20
.99
1.05
1.15
1.35
1.25
BDRllSZZWWS
1.15
1.05
.99
1.25
1.35
BDRllSZ4WWS 24
1.31
1.25
1.40
1.55
1.70
BDRllSZIWWS 28
1.60
2.05
I.BS
1.50
2.20
BDRllS>laWWS 40
GOLD PLATED CONTACTS
NEW!
SELECTIVE PLATED
PINS THAT WILL SAVE
YOU MONEY BY
HAVING GOLD ONLY
TIN
WHERE IT COUNTS'
PLATED
Same as above except pins
TAILS
are selectively plated.
";..

n

/



10-24
$5.35
$7.25
$9.85

BDRllSDBTWW
BDRU14TWW
BDRllSllTWW
BDRllSlBTWW
BDRllSZDTWW
BDRllSZ2TWW
BDRllSZ4TWW
BDRllSZITWW
BDRllS4DTWW

PINS
14
16
18
20

22
24
28
40

lii.
.55
.65
.75
.90
1.10
1.25
1.25
1.50
2.00

PRICE
10-24
25 -99
.50
.55
.65
.79
.95
1.15
1.15
1.45
1.80

.45
.50
.52
.75
.91
1.05
1.05
1.35
1.60

100·24

250-99

.41
.47
.5 1
.70
.B7
.94
.96
1.25
1.40

.37
.44
.46
.65
.B2
.B9
.89
1.15
1.30

D-SUBMINIA TURE CONNECTORS
25 Pin Solder Type
BOCIDDB25P

25 Pin Male

$3.DD

$2. 75

$2.25

*BDCNDDB25P 100 pcs at $1.95 ea*
BDCIDDBZSS

25 Pin Female

$4.DD

$3. 75

$3.DD

* BDCNDDB25S 100 pcs at $2.95 ea*
BDCIDDB51228
BDCIDDB51212
BDCIDP25H

2 Pc. Black Hoo'
I Pc. Srey Hood
2 Pc. Srey Hood

$UD
$1.80
$1.50

$1.85
$1.45
$1.25

$1.45
$1.30
$I.ID

Call forofher D-Subminiature connectors

train

Pul&-e. Mod•
Part No.
Description
Ust Pric.eOUr Price
HCICL.U
'J •Jt ,•J•Jl' J JfJl.1/lz w/Mr~111r-;:;;-- ~!1Jr1J
4-5.00
BDliSCLP2
Jn ,, ,•, 11 "1 J '.Ml!i'
'.'.: .11. 00
$30.00
BDliSClPJ
!11•jl1:: f n:•J 1/JMllzw/M1 :rr1riry ~;'/'/00
$69.00
BDliSCDPI
Jl1•jh :.r1:•:• l l11 1 J1lril !~ : 1J :;ir :r
~;HJ U1
$76.00
Jr I 1 )· J ~ ; •ir :,11., 1lr: :J 1'11
Bo;1cL 1c1 1.J· 1. li!·i •J11• ll.MI 111
ff1r 1J•Jr ;•J• :•J:.< :
$245.00
BDliSCLTC2 I.I":.. Ii/ ') • 11 1•J I.Ml 1t1
H1r 1Jrl1:d 1;q·~r;

If

L. [ ~J ~n~

Sh.pping Wt . 2 lbs

I.Pl

'/Jr.:.

_.,,;P
$ 19900

•
I

PART NO.

16 PIN LOW PROnLE JC.
C95 SOCKETS

9

Deep Chamfered Closed Enlry
Contacts
• RN Side W•pe Contact Design
• Phosohor Bronze Con1ac1 Matenal
Terminal Bartis Allow Sell-lock mlo
PC Board
• Rugged Socket Body Design
• Deep Chamfered Closed Entry Contacts
PRICE
100-249 250·999
25-99
10·24

$124.00

Element Timing
r;r,r,r .~i::t G1JttJ 5a b Line/Data Terminal Ready

f-'Jr ,,..J lr1rJ1r;r1t0r

PRODUCT RATURBS

•°''"" C.nrecl Modem

• !1Jd1-ln RS2.12C Ga!N Md Cotill<Cto<
• Self oontained 9V Battery  Will PIUO transfc<l!'ef
• JltJdible carrier detect signal.
• Automatic roode selection.
•Talk/Data switch.
• CONNWS IN SERIES WITH MOO UL AR HANDSET JACK ON TELEPHONE
• Complete with AS232Cand Modular Handset Cables. elimi11ates need to buy
cables - sa"" $20.00 -$30.00, assures correct r~
•Uses lowcost 9Vbattery. Biminates unsightlycords and need fa "another"
• N:, outlet Optional plug-in t"ansformer available.
• A.idio Transducer eliminates need to view LED E confirm connection- can
be placed an)Where (velcro tape provided)
•Advanced IC CircuitJy eliminates confusion of WOO is originator - ends
need to manually switch horn Originate to Mswer and Vice/Versa
•Permits i,<:1u to listen/ talk on phone or switch to datacommunicationsnJJde.
•Permits }00 to comrnmicate with m:ist other corf(luler networks.
•Small size, llgtit weight permils }'t)U to inslall the SIGNNMAN anyNhere
• IDwest ced rrndi!'m available.

ROBINSON·NUGENT
ICN SERIES GOLD
3 LEVEL WIRE WRAP
SOCKETS

r~~r1er Signal

~;1·:;rnl

.:>·i·::.,.·:,;):0 :ry>;,,'f,
: ~~"~

:;:~;;;.·;>.;.,::;:.?:;l!- .

41/:z Digits
$235.00

~;~l~~?~;n5~~~~f~\~~de~~n~;~~~al Detector

L/.

MODEM PRICE BREAKTHROUGH!

:,uooo

9161-B DEERING AVE e CHATSWORTH, CA 91311
ORDER TOIJ. FREE (800) 423·5922 CA, AK, HI CALL (213) 709·5464
b~\!!~W$~ ¥.~cf.i ~fud~ASi ~~3~ ~~~~~1~Cf~rHLJ,:~ciL~~iso9~~-S~~~~,~~~~~~§?bds ~u~~~i ;i;,~~~~Nd~Yt~r:'a~~b't~~
6

Orc:Ers over 50 lbs sent frei~ht collect Just in case, please includ eyour phone no. Prices subject tochangew ithoul nc::tice.
We will do our bee st to maintain prices through April, 1982. Credit Card er de rs will be charged appropriate freight.See
November BTm for 00 page Catalog or send $1.00 for your copy today. Sale prices are for prepaid orders only.
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DISCUS MS by MDRRDW DESIGNS
PRIORITY

[J

ELECTRONICS ,

INTRODUCTORY PRICE:

PRIORITY 1 ELECTRON/CS is pleased to an·
nounce Morrow Designs' DISCUS MS, the lowest
cost S megabyte Winchester sub-system and the
fastest. Now you can afford a hard disk for the
price of floppies. Morrow Designs is the largest
supplier of hard disk sub-systems to the S-100
market. With the new OMA Hard Disk Controller
and the STS06 mini-Winchester drive, Morrow
has attained speeds over 600,000 bytes per
second.
As with all Morrow Designs' systems, Morrow
delivers it complete. Drive, controller, cabinet,
power supply, fan, transformer, cables,CP/M 2.2··
operating system, Microsoft'" Basic 80 and a
ninety day warranty.
The DISCUS MS regularly sells for $249S.OO.
Priority 1 Ele ctronics is proud toofferthe DISCUS
MS for a limited timeat only $199S.OO. Winchest
er speed, SMb capacity and reliability for only
S199S.00. Three additional drives may be daisy
chained to the controller for future expansion.
Perfect to back up each other at the end of each
day. Takes seconds, is more reliable than tape
and with the outside lock can be unplugged and
removed (after the locking screw has been put i n
place.)
A few facts about the STS06 drive which is being
used in the Discus MS:
Key Features:

• Storage Capacity of 6.38 megabytes unform
atted, S.O megabytes formatted as shipped
• Same phys ical size and mounting as the mini·
floppy
• Same DC voltages as the minifloppy
• Band actuator and stepper motor head
positioning
• S.O megabit/second transfer rate
• Same track capacity as a double density 8 inch
floppy
• 170 millisecond random average access time,
reduceable to 9S ms via a simple software
algorithm
• The only single S-100 OMA Hard disk control
ler board on the market today
• Ful lycompatable with high speed 6MHz and 8
MHz CPUs of today and tomorrow
• OMA bus arbitration as outlined by the IEEE
696 standard
• Controls 1 to 4 soft sectored W inchester drives
• Supports both S'I•" and 8" drives

$1 995 00
LIST PRICE: $2':95.00
controlled. One to sixteen drive heads may be
addressed. Any number of tracks may be speci
fied during the seek routine by specifying one to
two hundred and fity-sixtracksone or more times.
Each of the expansion abilities prepare the user
to upgrade his system as technology advances to
additional platters and tracks.

• STS06 or SA 1000 interface com pa table
• Variable sector length (2S6, S 12, 1024, or
2048 byte sectors)
• Automatic CRC generation and checking
• Addresses 1 to 16 heads
• Addresses an infinite number of tracks
• Contains its own on-board microprocessor
• 24-bit address burst OMA transfers
• Channel driven
• All disk driver routines resident on the controller
• Variable format
• No buffering required
• Maximum transfer rate S,000,000 bits per
second
• Due to this high transfer rate, a minimum CPU
speed of 2.SMHz is required

The controller has no peer today in the S-100 bus
market.

2.
3.
4.
S.

Exidy
lmsai
Sol
California Computer
Godbout
Ithaca lntersystem

Look to Morrow for answers!

Puze Speed

Loolr. to PRIORITY 1 for the best price!
Priority 1 Electronics, as the world's largest
stocking distributor of Morrow Designs' products
committed to buy an entire production run of
DISCUS MS sub-systems so we can offer them at
a special introductory low price. The DISCUS MS
is a good buy at the list price of $249S.OO. The
DISCUS MS is an excellent value at our intro·
ductory low price of:

The speed of this Winchester controller is en ·
hanced by Morrow's channel driven concept.
This OMA hard disk controller (DMAHDC) picks
up its commands from the host processor via
memory on the system bus. The host processor
writes commands into memory and then picks
them up during OMA cycles from this memory.
The channel, commands and transfers may be
located anywhere in the 24-bit address range. At
the completion of the command, the controller
returns appropriate status and can generate an
interrupt. Commands may be chained together
by the CPU to allow the controller to execute
many commands in succession, generating an
interrupt at the end of each command and/or at
the end of the completed command chain.

$1995.00
BOMOSOMAM5

An imbedded microprocessor enables the user to
easily communicate with this intelligent device.
All low level disk drive routines are resident on
the controller itself.
These include:
format
write a sector
return status
seek
read a header
set OMA address
read a sector
set channel address
Variable sector lengths are available. On Mor·
row Designs system products S 12 byte sector
lengths are standard. This is being done to maxi·
mize the capacities available on current drive
units but may be varied by independent system
integrators when desired.
The DMAHDC has been designed for expansion.
fniir rlrivP.~ r.~n

hP.

~ttr1r.hP.rl

rlirP.r.tlv ;:rnrl

G1rcle 335 on inquiry card.

BOMOSOMAM50MA

Software suplied on 8" IBM3740 dis!
with blank 110 and INST ALL program
Soltware configured for Morrow DJ/2E
controller and Mult 110 as console
Sottware contigured tor Morrow DJ/OM~

BOMDSDMAM55S

controller and Mull 110 as console
Software supplied on 5V4" soft secto1

BOMOSOMAM52B

Communications

OnP. tn

6.
7.
Cromemco
8.
Vector Graphics 9.
Dynabyte
10.
Micromation
11.

Systems Interfaced:
1. North Star

BOMOSOMAM5NS

(f8M/Cromemco disk w/bfank 110 anc
INSTALL program)
Software supplied on 5'1<'' 10 sector Nori/
Star disk with blank 110 and INST ALL
program

i

a:~~fL!!. •
ORDER TOU. FREE (800) 423-5922
Include $10.00 for UPS Ground Shipping

Sale prices are for prepaid orders only. Orders on open
account will be accepted at $2250.00 each.

COMPARE HITACHI
Tt'.klionuc. ,' •1•,

Until now, if you wanted a 50MHz or 100MHz dual trace oscilloscope of un
compromising quality, there was only one choice. Now there is asecond ... out
standing new delay sweep with an established name- the Hitachi V550B and
the V1050 .
HITACHI Oscilloscopes are innovative oscilloscopes designed and manu
factured by Hitachi Denshi Ltd. The wide experience gained by HITACHI
electronic specialists in producing oscilloscopes has resulted in this line of
modern oscilloscopes featuring wider band width, more compact design and
light weight. Through adopting circuitry with linear IC's and logic IC's plus
modern manufacturi~g techniques. including automatic component-insertion
machines. These oscilloscopes offer increased stability, improved reliability,
excellent performance·and enhanced operating ease.

Sale $1595.00
All HITACHI Scopes come complete with 2, 10 lo 1 Probes

SPEC

TEK 2215

HITV1050

HITV550B

HITV352

HITV202

PRICE

$1400.00

$1595.00

$1250.00

$795.00

$595.00

BANDWIDTH

60 MHz/50 MHz:f:

100 MHz

50 MHz

35 MHz

20 MHz

SENSITIVITY

20 mV/DIV- 5mV/DIV:f:

5mV/DIV

5mV/DIV

5mV/DIV

5mV/DIV

50 ns/DIV
to .5 s/DIV
x 10 pull

20 ns/DIV

50 ns/DIV

.2 µ s/DIV

.2 µ s/01V

to .5 s/DIV
x 10 pull

to .5 s/DIV
x 10 pull

to .2 s/DIV
x 10 pull

to .2 s/IDV
x 10 pull

CH 1, CH 2, ALT
CHOP, ADD

CH 1. CH 2, ALT
CHOP, ADD
hlG A VIEW
TRIG B VIEW

CH 1, CH 2. ALT
CHOP, ADD
TRIG A VIEW

CH 1, CH 2
DUAL, ADD
DIFF

CH1,CH2

2 mVto 100 V

500 µ Vto 5DV

1 mV to 50 V

1 mV to 50 V

1 mV to 50 V

/DIV*

/DIVt

/DIVt

/DIVt

/DIVt

YES

YES

YES

NO

NO

.5 µ s to 4 ms

10 ns to 5 s/DIV

25 ns to 5 s/DIV

FIXED

A, B, ALT w/B
INTENSIFIED

A, 8, ALT w/B
INTENSIFIED
B INTENSIFIED

A, B, ALT w/B
INTENSIFIED

AUTOMATIC

AUTOMATIC
TY VERTICAL
TY HORIZONTAL
LINE
EXTERNAL
SINGLE SWEEP

AUTOMATIC
TY VERTICAL
TV HORIZONTAL
LINE
EXTERNAL
SINGLE SWEEP

+,·SLOPE
INTERNAL ONLY

+, - SLOPE
INTERNAL
EXTERNAL

+, - SLOPE
INTERNAL
EXTERNAL

NONE

YES

YES

YES

YES

YES

YES

YES

110

110

SWEEP SPEED
SELECTION
VERTICAL
MODES

WIDE RANGE
VERl SENSITIVITY
DELAYED OR
INTENSIFIED SWEEP
DELAY TIMES
DUAL TIME BASE
MEASUREMENTS
TRIGGER "A"
MODES

TRIGGER "B"

IMODES
SCALE
ILLUMINATION
CHANNEL 2
INVERT

TY FIELD
VERT MODE
LINE
EXTERNAL

*U SI NG XIO PROBE

t

BDHITVl 050 100 MHz, List $2375.00

USING X 10 PROBE WITH MAGNIFIER

Circle 336 on inquiry card.

--
--

""

AUTOMATIC
TY(+, -)
LINE
EXTERNAL

--

""

DUAL. ADD
DIFF

--

""

-

""

--

""

AUTOMATIC
TY[+,-)
LINE
EXTERNAL

--

""

:j: We had to obtain this specification by phone from Tektronics
because it was not li sted in the literature.

ORDER NOW! TOLL FREE:

TO TEKTRONIX • • •
• • • THEN DECIDE!
BDHITV5508 50 MHz, List $1745.00

Sale $1250.00
BDHITV352 35 MHz, List $1150.00

Sale $795.00
BDHITV202 20 MHz, List $850.00

Sale $595.00
All HITACHI Scopes come complete with 2, 1Oto 1 Probes

SPEC
TRIGGER VIEW
HF REJECTION

TEK ZZ15

HITV1050B

HITV550B

HITY35Z

HITYZOZ

NONE

A. B

A

NONE

IOIE

SWITCHABLE

SWITCHABLE

NONE

IOIE

NONE

LF REJECTION
BAND WIDTH LIMIT
X • Y MEASUREMENTS
CAMERA BEZEL
MULTI POSITION
HANDLE
JITTER
Z AXIS BANDWIDTH
0 • 5 VDP
POWER CONSUMPTION
PROBE CALIBRATOR
MTBF

YES

YES

SWITCHABLE

SWITCHABLE

NONE
NONE

YES
YES 20 MHz

YES
YES

YES
YES

NONE
YES
YES

YES
10,000:1

YES
20,000:1

YES
20,000:1

DC to
5 MHz
50 WATTS

DC to
3.5 MHz

DC to
3.5 MHz
45 WATTS

60 WATTS

YES

NONE
NONE

YES
NO
YES

- -...

IONE
IOIE
YES
10
YES

- -...

DC lo
2 MHz
45 WATTS
YES
20,000 HRS
TARGET VALUE

DC ID
2 MHz
45 WATTS
YES
20,000 HRS
TARGET IALUE
ID
YES
2 YEARS

--...

YES

YES

NOT GIVEN

20,00 HRS
TARGET VALUE

NO
NO
1 YEAR

YES
YES
2 YEARS

2 YEARS

NO
YES
2 YEARS

YES

YES

NO

--...

CRT

8 x 10 DIV
INT. GRATICULE
P31 PHOSPHOR
1DIV ACCEL. V

8 x 10 DIV
INT. GRATICULE
P31 PHOSPHOR
20111 ACCEL. V.

8 x 10 DIV
INT. GRATICULE
P31 PHOSPHOR
I OllV ACCEL. V

8 x 10 DIV
INT. GRATICULE
P31 PHOSPHOR
5.211V ACCEL V.

8 x 10 DIV
INT. GRATICULE
P31 PHOSPHOR
2111 ACC EL. V

CRT CONTROLS

BRIGHTNESS,
AUTO FOCUS
BEAM FINDER
TRACE ROTATION

BRIGHTNESS
AUTO FOCUS
BEAM FINDER
TRACE ROTATION

BRIGHTNESS
AUTO FOCUS
TRACE ROTATION

BRIGHTNESS
FOCUS
TRACE ROTA TIDN

BRIGHTNESS
FOCUS
TRACE ROTATION

A, B CHANNEL
GATE OUTPUT
POWER-ON INDICATOR
WARRANTY
ALTERNATE SWEEP
SEPARATOR

YES
20,000 HRS
TARGET VALUE
NO

YES

ACCESSORIES
BDHITAP5010
BDHITDC2035
BDHITFC5010

Accessory pouch for BDHITVSSOB & $40.00
BDHITV1050 Oscilloscopes
Vinyl Dust Cover for BDH/TV202 &
$35.00
BDHITV352 Oscilloscopes
Front Cover For BDHITVSSOB &
$18.00
BDHIT1050 Oscilloscopes

TERM S U.S : VISA, MC, BAG, Check, Money Order. U.S. Funds Only. CA residentsadd 6%
Sales Tax. INCLUDE $15.00 FOR EACH OSCILLOSCOPE for UP S Surface Shipping and
Handling Just in case. include your phone number. Prices sub ject to change without notice.
We will do our best to maintain these prices through March. 1982. For complete specilica·
lions, see our 60 page catalog in the November issue ol BYTE or send $1.00 for your copy
today. Sale Prices are for prepaid orders only.
C ircle 336 on inqu iry card.

-(800) 423-5922 or (213) 709-5464

Add 16K of RAM to yo ur TRS-80, Apple, or Exidy in just
minutes.
We've sold thousands of th ese /6K RAM
upJ.:rades which include th e appropriate memorychips(as
spt•c-ified by the manufacturer), all necessary jumper
hlo c l~s. fool -proo f instructions, and our 1 year guarantee.

MEX-16100K TRS-80kit . ... ........ $25.00
MEX-16101K Apple kit .... . .. . . . .... $25.00
MEX-16102K Exidy kit ... . . . .. . . . .. $25.00

PRM-43082 with FREE tractor

$544.95

Microline 83A

1321232 column. 120 CPS. handles
forms up to 15" wide. plus all the features of the 82A.

PRM-43083 with FREE tractor . . .

PRM-43083
PRA-27081
PRA-27082
PRA-27087
PRA-43081
PRA-43080

16K RAM CARD - for Apple II
Expand yo1ir Apple to 64K. I year warranty

MEX-16500A Save $70.00 !!!

$129.95

CPX-30800A A & T .. .... ...... .. $299.95

with FREE tractor ... $1249.95
Apple card .. __ . __ __ ___ _. $39.95
Apple cable
. .. . ___ . .. $19.95
TRS-80 cable ... _ .... .. $24.95
Hi speed 2K serial board $169.95
Extra ribbons PkR. of 2 ... $9.95

INEXPENSIVE PRINTERS - Epson
MX-70 80 column, 80 CPS. .5 x 7 dot matrix, adjustable
tractor feed, & graphics

PRM-27070 List $459 __ . ___ .. . _. .

$399.95

8" DISK CONTROLLER
New from Vista Computer, single or double sided, single or
double density, compatible with DOS3.213.3, Pascal, & CPM
2.2. Shugart & Qume compatihle

PRM-27080 List $645 . . . . . . . . . . . . .

$469.95

MX-80FT same as MX-80 with friction feed added.
PRM-27082 List $745 .............. $559.95
MX-100 132 column, correspondence quality, graphics,
up to 1.5" paper. friction feed & adjustah/e tractor f eed, 9x 9
dot matrix, 80 CPS.

PRM-27100 List $945 ___ - - - -- - - PRA-27084
PRA-27088
PRA-27081
PRA-27082
PRA-27086
PRA-27087
PRA-27085
PRA-27083

$759.95

Serial interface .......... $69.95
Serial int[ & 2K buffer
$144.95
Apple card __ - _- ___ . - __ $74.95
Apple cable ........ __. $22.95
IEEE 488 card _..... . . $52.95
TRS-80 cable . . . . . . . . . . $32.95
Graftrax II . . . . . . . . . . . . $95.00
Extra ribbon ............ $14.95

2 MEGABYTES for Apple II
Complete package includes: Two H'' douhle-density disk
dri11,•s, Vista douh/e-density 8" dish controller, cabinet, power
supply. & cahles. DOS .1.21.'i..J, CPIM 2.2, & Pascal
compatible.

1
1
2
2

MegaByte Package (Kit)
MegaByte Package (A & T)
Meg!lByte Package (Kit)
MegaByte Package (A & T! __ .

$1495.00
$1695.00
$1795.00
$1995.00

IOM-5400A Smartmodem .... _.
IOK-1500A Hayes Chronowaph

$249.95
$199.95

CAT MODEMS - Novation
CAT 300 baud. acoustic, answerlorginate

IOM-5200A List $189.95 _..

$149.95

D-CA T 300 baud direct connect, answer/orginate
IOM-5201A List $199.95
. _. $169.95
AUTO-CAT Auto answerl orginate, direct connect
IOM-5230A List $299.95 . . . . . . . . . . . $239.95

Under $300.00

PERSONAL COMPUTERS
Also available from Jade - Call for Price and Info

AIM-65, Altos, Apple II, Atari,
Commodore, California Computer Sys
Hewlett-Packard, Intersystems
Jade, NEC, Novell, SD Systems
SYM-1, Xerox, and more...

Video Monitors
HI-RES 12" GREEN - Zenith
l.j Milz bandwidth, 700 lines/ inch, P:l/ ureen phosphor,
switchabll' .JO or 80 columns, small, light-weight. & portable.

VDM-201201 List price $150.00

$118.95

12" GREEN SCREEN - NEC
20 MHz, P31 phosphor video monitor with audio,
exceptionally high re solution· A fanta stic monitor at a
very reasonable price

VDM-651200 Special Sale Price _.. . _ $199.95

12" COLOR MONITOR - NEC

MSM-123101 Micro Sci A2
A40

.J() tradl

dp 1re for Apple II.

capacity and SJJP f'd
Micro Sci conlmller.

Improved storaRl'
ovl'r Apple !Jrand drii'('S . requires

IOD-2340A Micro Sci MO
A 70

$429.95

$399.95

Hi-res monitor with audio & sc1ilptured case

VDC-651212 Color Monitor . .

$479.95

NEC-12020 RGB color monitor. _. $1045.00

Leedex I Amdek
Reasonably priced video monitors

7U track drive for Apple // .

Twice the storage
capacity and three times fa sti·r than Appll' /frond drilJl'S ·
rc,1uires A-ficro St·i conlmllcr

IOD-2370A Micro Sci A70 ..... .... $499.95

Micro Sci Controller

/!isil mntrolfrr fnr np tn twn
Micro SC"i A40 "'A 7rJ dis/1 driv1•s. /!OS :1.2. :1.:1. Pascal. and
Z-HO SnftCard compatible. includ"s utility dis/1 and 40i 70
tracl,• patch.

VDM-801210 Video JOO 12" B&W ..
VDM-801230 Video 100-80 12" B& W
VDM-801250 12" Green Phospor .. _.
VDC-801310 13" Color I .. - - .. - ....
VDC-801320 Color II .. _
IOV-2300A DVM board for Apple .

VISION 80 - Vista Computer

TELEVIDEO 910
1-'u// featured - inl'XpC'nsiue terminal

IOV-2400A Vista Vision EJJ

$375.00

AIO, ASIO, APIO - S.S.M.
Parallel & serial interface for your Apple (see Byte l!fi_ 1U

IOl-2050K
IOl-2050A
IOl-2052K
IOl-2052A
IOl-2054K
IOl-2054A

Par & Ser kit
. . . . . . $139.95
Par & Ser A & T ....... $169.95
Serial kit . . . . . . .
. .... $89.95
Serial A & T _.. _. . _. _.. __ $99.95
Parallel kit ......... . ... .. $69.95
Parallel A & T ... . ... . ... $89.95

Apple-CAT - Novation

IOX-2300A A & T
Circle 222 on inquiry card.

$199.95

$139.95
$179.95
$169.95
$379.95
$895.00
$199.95

Video Terminals

80 column x 24 line video cord for Apple II . 128 ASCII
characters, 1ipper and lower case, 9 x JO dot matrix with :J dot
descenders, standard data media terminal control codes.
CPIM Pascal & Fortran compatible, .50160 Hz

CPS MULTICARD - Mtn. Computer
Software selectabl e 1200 or 300haud. direct connect, auto
Thrct' cards in rm(•.1 Ilea! tinw clocl< 1cal!'ndar, St'rial interface,
answer/auto-dial, auxiliary ."{wire l?S232C serial port f or
&
para/11·!
interface - all 011 one card.
printer.
IOM-5232A Save $50.00!!! . - - - - - . - - - $325.00

VIC 20 - Commodore
Complete personal computer with .5K RAM. full color. 61 key
lu•yhoard. 4 dual special-function keys. Sl•rial ports, cassette
port, composite tiideo output (connects lo stand ard color TV
sd). llA.'i/C lan/,!Uaf.i''· & expansion port.

Inexpensive disk drilws for your Apple
A2 DireC"t replacement for Apple /)isl< II. war/is with
Appll' II controller as first or St'cond driul'.

Modems
Sophisticated direct-connect auto·answerlauto-dial modem,
touch-ton e or pulse dialing, RS-232C inter{ace, programmahle

$249.95

DISK DRIVES - Micro Sci

IOD-2300A Micro Sci controller .. .. _ $95.00

. SMARTMODEM - Hayes

SYM-1 - Synertek Systems

IOD-2700A A & T ... _... . . .. . . .. . . $499.95

M X-80 80 column. 80 CPS, hi-directional !logic seeking
printing, 9 x 9 dot matrix, adjustahle tractor feed, & 64
graphics characters

$299.95
$469.95

Sinl!le hoard computer with 1K of HA;\tl, 'IK of H();\'1, Jwy-pad,
J.1..·n display, 20ma & cassl'llc int1·rface rm h1Jard.

COM-VIC20 VIC-20 . _.

Z-80* CARD for APPLE
Two computers in one, Z-80 & 6.502, more than doubles the
pow«r & potential of your Apple, includes Z-80* CPU card,
CPIM 2.2, & BASIC-BO

$774.95

Microline 84 1321232 column. 200 CPS. full dot
graphics built in, handles forms up to 15" wide, plus all th e
features of the 83A.

CPS-30100K KIT . . . .
CPS-30100A A & T . . .. . . . . . . . . ..

Cl'K-50020A A & T _.

BEITER TIIAN EPSON ! - Okidata
Microline 82A

801132 column. 120 CPS. 9 x 9 dot
matrix, friction f eed, pin feed, adj11stable tractor f eed
(removable), handles 4 part forms up to 9.5" wide, rear &
hottom feed, paper tea r har, 100% duty cyc/e/200,000,000
character print head, bi-directiona/l/ogic seeking, heth
serial & parallel interfaces included, front panel switch &
program control of 10 different form leng ths, uses
inexpensive spool type ribb ons. double width & condensed
characters, true lower case descenders & graphics

Comp/et" Z-80 microcomputer with RAM, ROM. 110 .
keyboard, display, kludge area, manual, & workbook

VDT-901210 List 795.00

$695.00

TELEVIDEO 950
VDT-901250 List $1195.00 _. __.. __ $995.00

AMBER SCREEN - Volker Craig
Deta chable keyboard, amber on black display, 7 x 9 dot
matrix, JO program function keys, 14 hey numeric pad, 12"
non-glare screen, .50 to 19,200 baud, direct cursor control.
auxiliary hi-directional serial port

VDT-351200 List $795.00 .. ____ . ___ $645.00

VIEWPIONT - ADDS
!Jl'tachahle heyfiuard. serial RS2J2C interface, baud rates
(rfJm 110 to 19.200. auxiliary serial oul.put.port, 24 x80display,

VDT-501210 Sale Priced .... . __. __ $639.95

DIALOGUE 80 - Ampex
VDT-230080 List $1195.00 . . . . .

$895.00

2 or 4 MHz switchable Z-80* CPU with serial 110.
accomodates 2708, 2716, or 2732 EPROM. baud rates from
75 to 9600

CPU-30201K Kit . . ........ . ....... $139.95
CPU-30201A A & T . .. .. . . . .. . .. .. $189.95
CPU-302008 Bare board ... . . .. . . ... $35.00

4 MHz, S-100. hanksclectahle. expandahl e fmm 16Kto 64K

Bare Board . .. . . . _... . $49.95
Kit no RAM ... . . ... $199.95
32K Kit .. .......... . $239.95
64K Kit ..... . ....... $279.95
Assembled & Tested . . . . . . . . . . . . . . add $50.00

MEM-lHJ7308
MEM-99730K
MEM-32731K
MEM-64733K

2810 Z-80* CPU - Cal Comp Sys

64K RAM - Calif Computer Sys

214 MHz Z-BOA •CPU with RS-232C serial I 10 port and on
hoard MOSS 2.2 monitor PROM, front panel compatible.

4 MHz hank port I hank byte selectable, extended
addressing, 16K hank selectable, PHANTOM line allows
memory overlay, 8080 I ZBO I front panel compatible.

CPU-30400A A & T .. .. .. .. .. . .. .. $269.95

MEM-64565A A & T ............... $575.00

CB-2 Z-80 CPU - S.S.M.
2or4 MHz Z-80 CPU hoard withprouision for up to BK of
ROM or 4K of RAM on hoard, extended addressing, IEEE
S-100, front panel compatible.

CPU-30300K Kit .. .. .............. $239.95
CPU-30300A A & T . . . .. .. . . . . . . . . $299.95

S-100 PROM Boards
PROM-100 - SD Systems

64K STATIC RAM - Mem Merchant
6°/K static S-100 RAM card, 4-16K hanks. up lo BMHz

MEM-64400A A & T ... ....... .. .. $789.95

32K STATIC RAM - Jade
2 or 4 MHz expa"ndahle static RAM hoard uses 2114L's

MEM-16151K 16K 4 MHz kit . .. . . . $169.95
MEM-32151K 32K 4 MHz kit ... . .. $299.95
Assembled & tested . . . . . . . . . . . . . . . add $50.00

2708, 2716, 2732 EPROM programmer wl soflware

MEM-99520K Kit . . . . . . . . . . . . . . . . . $189.95
MEM-99520A A & T ............. , . $249.95

PB-1 - S.S.M.
2708, 2716 EPROM hoard with built-in programmer

MEM-99510K Kit . . . . . . . . . . . . . . . . . $154.95
MEM•99510A A & T . .. .. .. .. .. . . .. $219.95

16K STATIC RAM - Mem Merchant
4 MHz 16K static RAM hoard, IEEE S-100, hank selectable.
Phantom capability, addressable in ·IK blocks. "disable-able"
in IK se;.:ments, extended addressing, low power

MEM-16171A A & 1' .. . ........... $164.95

. S-100 Disk Controllers

EPROM BOARD - Jade

S-100 Video Boards

IOV-1095K 4 MHz kit . . . . . . . . . . . . $349.95
IOV-1095A 4 MHz A & T .. ....... . $439.95
IOV-1096K 80 x 48 upgrade . . . . . . . . $39.95

IOD-1200K Kit
. . .... $299.95
IOD-1200A A & T .. ...... ... ... . . $375.00
100-12008 Bare board . .... . . . ... ... $59.95

IOV-1020A A & T ....... ...... .. .. $459.95

VIDEO BOARD - S.S.M.
64 charaders x 16 lines, I 28 x 48 matrix for l[faphics, full
upper! lowl' f case ASC/I character set, numbers, symbols.
and J.freek letters, normallre1 ~e rse l blirlking uideo, S-100.

IOV-1051K Kit ..... ..... .......... $149.95
IOV-1051A A & T
............... $219.95
IOV-10518 Bare board .............. $34.95

8" Disk Drive Subsystems
Double Sided, Double Density
END-000426 Kit w/2 DT-Bs ..... . $1224.95
END-000427 A & T w/ 2 DT-8s ... $1424.95
END-000436 Kit w/2 SA-85/Rs .. $1295.00
END-000437 A & T w/2 SA-85/Rs $1495.00

5 1/4" Disk Drives

Shugart SA400L sngl-sided dbl-density 40 track
MSM-104000 .. $234.95 ea

DOUBLE DENSITY - Cal Comp Sys

5 111" and 8" dish controller, sinule or double d ensity, with
on-hoard hoot loader /!OM, and free CP I M 2.2* and
manual set.

IOD-1300A A & 7' . . . . . . . . . . . . . . . . . $374.95

S-100 1/0 Boards
2 CTC's, I SIO, I PIO . .
A & T .. ................
4 CTC's, 2 SIO's, I PIO
A & T . .. . . . . . .. .

$179.95
$239.95
$219.95
$299.95
Bare board wl manual . .. $49.95

1/0-4 - S.S.M.
2 serial I 10 ports plus 2 parallel 110 ports

IOl-lOlOK Kit .. .... .. . ..... ....... $179.95
101-lOlOA A & T ..... . . .. ........ . $249.95
101-10108 Bare board . . . . . . . . . . . . . . $35.00

Silent, simple, and on sale · a better motherboard
6 Slot (5'!.'' x 8%'')

12 Slot (9"4" x 8%'')

M8S-1218 Bare board ... . .. . ........ $29.95
M8S-121K Kit .............. _.. ... .. $69.95
M8S-121A A & T .... .. .............. $89.95

2 for $329.95 ea

MSM-750050 . . $359.95 ea

2 for $349.95 ea

MP I JJ-51 snul·sided dbl·density 40 track
MSM-155100 .. $234.95 ea

2 for $224.95 ea

MP/ B-52 dbl-sided dbl -density 40 track
MSM-155200 .. $344.95 ea

S.P.I.C. - Jade
Our new /10 card with 2 SIO's, .f CTC's. and I PIO

IOl-1045K
IOl-1045A
IOl-1046K
IOl-1046A
101-10458

MSM-104500 .. $349.95 ea

Qume DT-5 dbl·sided dbl-density 80 traclz

2 for $334.95 ea

MP I B-91 sngl-sided dbl-density 77 track
MSM-155300 .. $369.95 ea

2 for $359.95 ea

MP/ B-92 dbl-sided dbl-density 77 track
MSM-155400 .. $469.95 ea

2 for $459.95 ea

8" Disk Drives
Shugart SA801 R single-sided double-density
MSF-10801 R . . $394.95 ea

2 for $389.95 ea

Shugart SA851R double-sided double-density
MSF-10851R .. $554.95 ea

M8S-0618 Bare board ............. . . $19.95
M8S-061K Kit ....................... $39.95
M8S-061A A & T ..... _........... . .. $49.95

2 for $224.95 ea

Shugart SA450 dbl-sided dbl -density 70 track

VDB-8024 - SD Systems
80 x 24 /10 mapped video hoard with keyboard I10, and
on-hoard Z-BOA •.

8" Disk Drive Subsystems
Single Sided, Double Density
END-000423 Kit w/2 FDJ00-8Ds . $924.95
END-000424 A & Twl2 FDJOO-BDs $1124.95
END-000433 Kit w/2 SA-80/Rs . .. $999.95
END-000434 A & T w/2 SA-80/Rs $1195.00

Double density controller with the inside track, on-hoard Z
BOA*, printer port, IEEE S -100, can function on an
interrupt dri1 ien buss

VB-3 - S.S.M.
BO characters x 2.J lines expandable to80x4 Bfor a fullpai[e
of text. upper & lower case, 256 user defined symbols, 160x
192 J.fraphics matrix, memory mapped, has key board
input.

Dual 8" Subassembly Cabinet
END-000420 Bare cabinet
.. .... ... $59.95
END-000421 Cabinet kit . . .
$225.00
END-000431 A & T
$359.95

DOUBLE-D - Jade

16K or 32K uses 2708's or 2716's, I K boundary

MEM-16230K Kit ............ ....... $79.95
MEM-16230A A & T ...... ......... $119.95

Handsome metal cabinet with proportionall:y
balanced air flow system • Rugged dual drive
power supply • Power cable kit • Power switch,
line cord, fuse holder, cooling fan • Never-Mar
rubber feet • All necessary hardware to mount 2
8" disk drives, power supply, and fan • Does not
include signal cable

2 for $529.95 ea

Qume DT-8 double-sided double -density
MSF-750080 .. $524.95 ea
~ys
12 slot S -100 main{rame ·with 20 amp power supply

MAINFRAME - Cal Comp

ENC-112105 Kit
ENC-112106 A &

................ $329.95

i ...............

2 for $499.95 ea

Siemens FDD 100-8 sngl-sided dbl-density
MSF-201120 .. $384.95 ea

2 for $349.95 ea

$399.95

BUS PROBE - Jade
EPROM ERASER - Spectronics

18 Slot (14'h" x 8%'')

Ultra·t'iold A'PROM erasers

M8S-1818 Bare board .. . ............ $49.95
M8S-181K Kit ...... ........ .. ....... $99.95
M8S-181A A & T ........ .. .. . ..... $139.95

XME-3100A With out timer . . , ..... . . $69.50
XME-3101 With timer .. .. " ......... $94.50
XME-3200 Economy Model ....... . . _ $39.95
Circle 222 on inquiry card.

S-100 dia/,!nostic analyzer board. dynamic uisual display of
all 96 I r;1:-,·r.; S-IUO sil[nals, aids i11 real time a11alysi"if{aulty
hardicare and softicare

TSX-2008 Bare Board ... , ....... .. . . $59.95
TSX-200K Kit .. . .................. $119.95
TSX-200A A & T .... . .. .... ....... $149.95

SD Systems ExpandoRAM III

256K RAM $879.95
Single User System

ExpandoRAM III

Multi-User System

SBC-200. 6./K ExpandoRAM II. Versa(loppy II. CPIM 2.2

64K to 256K expandable RAM board

SllC'-200. 2.SliK r:'xpandoRAM Ill. Versa(loppy JI. MPC-4
COSMOS Multi-l!sr•r Operatill# Systf'm, C BASIC lJ

$1095.00

$1995.00

4 MHz Z-80A CPU, 64K RAM, serial 110 port,
parallel J/O port, double-density disk controller,
CPIM 2.2 disk a nd manua ls, system monitor,
control and diagnostic software.
Add $100.00 for upgradr to ExpandoRAM III 64K
(expandable to 256KJ

Two Z-80A CPUs ( 4 MHz) , 256K RAM, 5 serial 110
ports with independently programmable baud
rates and vectored interrupts, parallel input port,
parallel output port, 8 counter/timer ch a nnels,
real time clock, single and double sided/single or
double density disk controller for 5 14" and 8"
drives, up to 36K of on-board ROM, CP/M 2.2
compatible COSMOS interrupt driven multi-user
disk operating system, allows up to 8 users to run
independent job' concurrently, C BASIC II,
control and diagnostic software in PROM
included.

-All boards are assembled and tested

SBC-200
2 or 4 MHz s ingle board computer

• S-100 bus compatible • Powerful 4MHz Z-80A
CPU • Synchronous/ asynchronous serial 1/0
port with RS -232 interface and software
programmable baud rates up to 9600 baud •
Parallel input and parallel output port • Four
channel counter/ timer • Fourmaskable, vectored
interrupt inputs and a non-maskable interrupt •
lK of on-board RAM • Up to 32K of on-board
ROM • System monitor PROM included
TheSBC-200is an excellent CPU board to base a
microcomputer system around. With on-board
RAM . ROM, and 1/0, the SBC-200 allows you to
build a powerful three-board system that has the
same features found in most five-board
microcomputers. The SBC-200 is compatible with
both single-user and multi-user systems.
CPU-30200A A & T with monitor

SD Systems has duplicated the famous
reliability of their ExpandoRAM I and II boards
in the new ExpandoRAM Ill, a board capable of
containing 256K of high speed RAM. Utilizing the
new 64K x I dymanic RAM chips, you can
confi!-(ure a memory of 64K, 128K, 192K, or 256K,
all on one S-100 board. Memory address decoding
is done by a programmed bipolar ROM so that the
memory map may be dip-switch configured to
work with either COSMOS/MPM-type systems or
with OASIS-type systems.
Extensive application notes concerning how to
operate the Exp,andoRAM III with Cromemco,
In tersystems, and other popular 4 MHz Z-80
systems are contained in the manual.
MEM-65064A
MEM-65128A
MEM-65192A
MEM-65256A

64K A & T .... . .... .
12/IK A & T ........ .
1!-12K A & T ... .. ....
256K A & T .....•..•

-All boards are assembled and tested

MPC-4

$495.00
$639.95
$769.95
$879.95

ExpandoRAM II

• Four buffered serial 110 ports • On-board Z.
HOA processor •
Four CTC channels •
Independently programmable baud rates •
Vectored interrupt capability • Up to 4K of on
board PROM • Up to 2K of on-board RAM • On
board firmware
This is not just another four-port serial
110 board! The on-board processor and firmware
provide sufficient intelligence to allow the MPC-4
to handle time consuming J/O tasks, rather than
loading down your CPU To increase overall
efficiency, each serial channel has an 80character
input buffer and a 128 character output buffer.
The on-board firmware can be modified to make
the board SDLC or BISYNC compatible. In
combination with SD's COSMOS operating
system (which is included with the MPC-4), this
board makes a perfect building block for a multi
user system.
IOl-1504A A & T with COSMOS __ $495.00

16K to 64K expandable RAM board

$299.95

Versafloppy II

• S-100 bus compatible • U pto 4MHz operation •
Expandable from 16K to 64K • Uses 16 x 1 4116
memory chips • Page mode operation allows u pto
H memory boards on the bus • Phantom output
disable • Invisible on-board refresh
The ExpandoRAM II is compatible with most S
100 CPUs. When other SD System' series II
boards are combined with the ExpantloRAM II,
they createcapab1ht1es
a _microcomputer
system with
except1onal
and features.
MEM-1663oA
MEM-3263IA
MEM-48632A
1E M- 64 6 33A

16K A &

r .. ..... .. .

$345.oo
32K A & T · · ... · .. · · $365.00
48K A & T .......... $385 .00
fi·IK A & T .......... $ 399.95

• S·lOO bus compatible • IBM 3740 compatible
soft sectored format • Controls single and double
sided drives, single or double density , 51/i'' and 8"
drives in any combination of four simultaneously
• Drive select a nd side select circuitry • Analog
phase-locked loop data seperator • Vectored
interrupt operation optional • Standard CP !M 2.2
disk operating • Control/diagnostic software
PROM included
The Versafloppy II is faster, more stable and
more tolerant of bit shift and "jitter" than most
controllers. All control and diagnostic software
included.

• S-100 bus compatible • Pro!-(rams 2708, 27!)8,
27Hi, 27:!2, 2iiHi El'l{OMs •IHI' switch selection
of' El'l{OM type • 2ii VDC pro!-(rammin!-( pulse
1-(enerated on -board •Very fa,t pro!-(rammin!-( and
verification • Zero insertion force socket •
l'ro!-(rammin!-( sof'tware included on H" diskette

IOD-1160A A & T ................. $359.95
For CPI M 2.2 and manual set add . • . . $99.95

MEM-995201{ Kit tl'l so(lwnre
MEM-99520A A & T 11•1so{t11•an•

PROM-100
Versatile EPROM Programmer

r··········
--

Place Orders Toll Free

Continental U.S.

1I 800-421-550 O

I
I
I
I
I

$189.95 •
$249.95

Inside California

800-262-1710

For Techmcnl !riqmres or Cuslomn Savice call.•

213-973-7701

J"'~ I •:El
Computer Products
4901 W. Rosecrans, Hawthorne, Ca 90250

...

I
I
I
I
I
I
I

TERMS of SALE: Cash, checks, credit cards, or
Purchase Orders from qualified firms and institutions.
Minimum Order $15.00. California residents a ;6%
Jd
tax. Minimum shipping & handling charge $3.00.
Pricing & 11v11ilibility subject to change

Centronics 730
Same as Radio Shack
Line Printer II
Once $995

8399
While they last
Plus $10 for shipping & insurance

5 V4 Disc Drives
For TRS-80 Mod. 1

35 or 40 track capability

8279
Single or double density (with proper interface)
Choice of MPl or Tandom drives
Add $7.50 for shipping

5 Y4 Discs for T RS-80 and Apple
Prime First Quality

Limited time only
subfecrraava11ab11itv

MEMOREX Discs as low as $1.89 per disc
Part No.
3401
3431 with Hubring

10 or More
$2.09
$2.35

1n1otsot1

50 or More
$1.99
$2.25

100 or More
$1.89
$2.15

All prices, F. 0. B. shipping point, subject to change. All offers subject to withdraw! without notice. Advertised prices reflect a 2% cash discount (order pre-paid prior to
shipment). C.O.D.'s and credit cards are 2% higher.

MiniMicroMart,Inc
fell

943 W.Genesee St. Syracuse, N.Y. 13204 (315)422-4467
Circle 281 on Inquiry card.

~

CAlifoRNiA DiGiTAl
Post Office ·Box 3097 B • Torrance, Califor ·

503

, -

Sixteen Bit Memory

5

595

February Price $850

30% Price Reduction
Utilizing thC' new Hit<1chi 5157/2167 ram chip, the St:itic 6:\ is the most
current technology available is S-100 m~mory proUucts.
24 bit extended addressin~. 8or16 bit d;i.ta paths ;d011 g with 16 bit re
quest a nd acknowledge make thi s unique hoard complctdy compatablt>
with the I l:El: 690 S-lOO buss standard.
The Static 64 has been engineered to allow each 161<: sc~mcnt of rncm 
ory to he hank sel.?ctahte S\lpPOrlini; multiuser systems. • h er sclcc1 
able features allow the bruird to fully intcgr.:itc with al! current hank
selecting schemes including Cromci; and Alpha-~.licro. ~o?rates with

The new Zenith ZVJ\•I-121 monitor features
a P-3 1 green phosphor tube along with 15
MH:o: bandwidth.
Switch selectable for 40 and BO character
per line screen formats.
Accepts composite villeo anll i.s fully
patable with 80 column Apple carlls.
VlJM-121 20 lbs.

all 16 bit computers including Seattle Computers. Tecmar and Lomas.
Designed rot" IH·f,\ operations at clock frequencies in ~xc:ess of 10 l\lfh: .
S1 and by power consumption less than one Amp.
To add t • the total iritei:;rity of the p1·oduct, each hoard is s11bjcctcll to
extensive high temperature burn-in :md test prm:eduri:s. CllL-G·lOO

~- - -- · ·
EPSONMXSO

$450

-

3101

APPLE

COMPUTER

NEC PC·8023A

'535

Epson MX80FT rrietiori/lr S:i95.00
.Epsori l\L">IOO 1 ~2 eolunm
(;ranrax 80 optiori
;\pplo: U• & cable (lll31)
l:W.00
Sc rlal iriterfacc (OJ.11)
W.00
Serial Inter., 2K hu(.(8151) 1·15 .00
Cable ror TRS-80
J:,.oo
EEl::i:: 488 inter race (l:l lG!l
6:..oo
lh ,11h11: i::tt 1'M hc;id
45.00
Heplaccmcrit Hibbori
1-\.00
P11po:r 3500 sheets ll 1/2"
35 .00

ACCESSORIES FOR THE

Display
Terminal

Uot-matrix, bi-Uirection;il, loi;:ic•
scot kiri.i:;. rrictiori or tractor reel.I•
impact printc.•r. Complute ~1-;1 phics,
vppl·r :1J!d ICl ..lilt' e:rne ,\.SCll. Greek.
n .Altw.·UI l.1::11 lonj/ witl1 the aliility
to pr!nt dot .i:;raphie scr.,cn ima11es
direelly onto paper.
Proportional spacinl!" :md 13'.<! cotvmn
compressed prU1t make this low
east machine the besl value in to
d.,ys printer ma1-keL

CALIFOl\NtA COMPUTl,;R SYSTEMS
Arithmetic Prucc11>;or 78l I ll/C
$319
Asynchronuo.1s11eri!l..lln1errnce7710 12!J
Cenlronics Interface card 7728
95
121\: PH0/'11 Module 711-1
69
Calender/Clock. Elat. ba.ck-1111 742-1
99
Pa.rallct lnterfa{"e 77:?0A
99
Programable Timer 7740A
99
An;:ilog/Ulgital converter 7470A
99

discount
price

MfCHOSOFT PHOOUCTS
Apple to z-eo CPU c;:ird
O. C. HA YES PllOUUCTS
Jl.licromodem Cor Apple
COl'llPUTt:H STOP PROUUCTS
Uoublc Vision/ 80 Column Video

AMPEX
DIALOGUE BO
REDUCED PRICE
1

5

4500

'6150

f.pMta lt"SD

PHEi\L'\80
PREi\1X80F
PilEi\L'\lOO
Pill\U500
PHA9501
PH,\150
Mn.c:o111 L ~ O
UJ$ P~ r T~~ PRG·l&OG
PRG500G
~llS T•ie.r 560
PHD630
Oi•blo HO
PHIJ1G50
Olabl:o 11 MJ
PH1Jl640
Dl0il1'1.o 11.i<l
Dal<lsoulh 180
PIWIBO
Printronix 300 PHP300
Printronix 600 PRP600

&p1g 1 .M.'\IHT
~p•m it.t"UOO
M@d .rlC rl.!"I DO
All;1.d;::11 H OI

547;,

59;,
1295
1295
1075
109:j
1350
2150
2850

2·H.16
USO
·1500
6150

Nt~CJ ·ll111m 1
NI::C!Sm IGK

PilN5510ps
PHN5516p s
·r £CJ!)jj.:.r'*rlt. PRV:rno
Okidata 80
PilOllO
Okid:ita ll2
Pil082
Okitlata 83
Pil08:'l
Teletype 'l3K
Pl'T4320K
Tex;as Ins. 810 PRT810B
Tcx;.lns OJOC
PRTBlOC
Centr·onics 730 PHC730P
Ccnt1·011ics 737 PHC7:37P
Ccnu·onics 7 39 PHC7J~P
Ccntrnx 704-9 PilC704-!
Ccnlrnx.70·1-11 PHC704-l l

2695
2nl5
13!)5

·IHI
GIU
695
1095
1450
17!>5
52!.l
6!!!1
7tl!i

319
250

~::~; ~;:~

:::h~~~~~:~~ler

Apple parallel interrace

SS!l.I MICROCOMPUTER
Dual serialparallel intcrCaceAIO

\~~~~;~~.5~·100 s'OAROS~IAHS

M

Assembled • Tested • Burned-in

.

~. r.ritl"fil
An1~ Corpor:ition. The DiaJQgue 80 (ea1ures removable ~11mi N
d_isp fayable two pa_iies (!our optionall dual program keys. half {ntensity :prott':Clff '
fields and Status hne. Tr~smlts data either bloc k, line or character mode.
E:tcellent value. VDT-080
shipping 47 tbs.

ADDS Viewpoint
ADDS Recent 25 numeric cluster
ADDS Regent 30 25th status line
ADDS Re gen t 40 limited graphics
ADDS Regent 60 Block motle
Ampex Dialouge 80 two page.detatch
Digital Equipment VT-100
Digital Equipment VT-132
IBM 3101-10 character mode green
IBM 3101-20 block mode
V!sual 200
T ~levldeo 910C (new)
Televilleo 912C
Televilleo 920C
Televilleo 950C detatchable keybd.
Zenith Z-19

VDT-RVP
VDT-R25
VDT·R30
VDT·R40
VDT·R60
VDT·D80
VDT·VlOO
VDT-Vl32
VDT-3101
VDT  31012
VDT-V200
VDT·T910
VDT-T912
VDT-T9:00
VDT-T950
VDT-Z·l9

595
850
950
1195
1495

-.,..,..

1595
1895
1195
1395
995
:195

665
745
985

1- - - - - - - - - - - - - - - - - - - - - - - l

VIDEO MONITORS
BMC KG·12C 20 MHz
P31 green phosphor '169
NEC gm.1201 _ _ 1B9
Zentth gm ZVM121 _ 119
BMC color compostt _ 339
Zentth color13" __ 395
NEC RGB 1202DH _
B95

EPROM ERASER
Ultra Vilot Products

· -.,.~

~

~~

-

~-·

~ -

~~ -

uo..,1ws

CPU

r .t:·_. _..... ,

.

... . ,.. ...
" . - '-~__;-:

-

VIDEO TERMINALS

PRINTERS

379

MOUNTAlN COMPUTER PRODUCTS
Lrnro X-10 system ror BSR
5239
Intro X-10 card only
HiS
1& channel AD/DA a bit
319
Apple Clock ballery back-up
fJI,
S\.lpcrtalker S0200
HI
ROM Plus with tilter
IH
ROM Wrilcr/Progra.rnmcr
UI
APPLE BRAND PHODUCTS
Apple Language c ard

Computer ~1!10,\ ;;•-110
li:'llA. .;\11!~
11uc- c:rnw
t;ot.1ho"1 z-eo 2-1 hit. nm,.
C~•lif.

~ ~J O

BUC-G;~uo

~

<io1 lbou1 Hl»l.'1/1101111 du;:J JG bit
proco:ssor
ll!l t: - t;He
:'.h::.surrm >e llt S.1·st cms Y. - !10
·l :!¢t•b.l 2 p :•r;il!d rr..•n l UHi.!
cluck. !l vector l\DC-;\li'.f,10
SIJ Systeu1S SHC-:?00 ;.:-eo
wl:h seri:1I i.. p;ir:illcl
1/0 por;s
BDC-.SBC2
·rdekk l"l><.:-1 smi:lcbo:ird
CPl' k fl0J1 pr dis~; cu ntr o lh·r
p lus !/O
r.mC-l'!JCl
\IAL'\"tM..\t.t L"li
C:ilif. Computer :!200;\ 12 slot
p::-wer Sllpply
EN"i\l-C2:!DO
TJ·: ( 12 slu1 t;ihk· !;;N:"ll-T12
l'LI ".!:!,;tot l:o hl c l ,~"il .U •T22
(;udl~1u l nwl 11 fr1n, t-'...'ll ll~C~1t

:J7:.

-··

385
60).'i

~

si n 1-:lc ~d011b l c ~no .l::rror

MIO

11'\T E!ll· ACE BO.-mos
C:l)it. Con -pul<:r 2718 1/e
2 seri:J/2 p"r"! JilUT-C 2716
:11orro.,.· llesii.ms Switchbo:ire
Z scri:i l/·I pnrl lillT-.\lS l-1
r.. 1urrow De,;it~n s :'llultllloa r d
J s1: ri al/JP,l-HIUJT - ;\l/ll)j
l:odbout l.ntcrf;1c<.-r Oue
Z seriaJ/2 p:1r·1 HDS - 01H
l:odbo1.11 lnll'rfac"r T .....o
I SL·1·iJl /J p.•r "! unS-G02

Sl>l·.CL\LITY 110,\HD~
(~T Compu1t:r real llrne clock/
ealltfHtilt r
HOS-qCt\
,\rtel"" Lkc. til1N.•w r a ppro10
typ1> lmard
IU.S•l\•W
1\rtuc l·.!Pc. G1.•m'r.1l l'urposc
pruto bu:w<I
ll/JS-,\(;p
Ciu <ihuut Spcc lrun • color
bu;ird
llUS-GSC
U.C.
S- 100 ~.l krornodcn>
BfJS-IL\!I
:'llullcn Proliucts extender board
~ lv (! ic probl• kl BDS- ~ ITBI
:'>.1ullen l'i·otlu cu; qll•· cuntru
ho:ird k!t
BDS-i\IOC

$12.00 @ 100
10 .50 @ 1000

115 VAC. 7Wat ts WR2Al

l:IDl· - ;\IJ"

::..lorrou.· JJcsi1?11 llisk Jockey I
sinl!le de nsi•r
HUl· - DJl
Matrn:1• Uc s i gn Uisk Jockey II
duuhlc dcnsiw ll1Jl· -UJ2

H..,.....

250

~ .. .-..r

SlJ Systems V<:rsi1ftoppy 11
double d<msity H!JF - VF2
T .1rhcll D / JJ
BDF-TF2

Rotron Muffin Fan

$1477

~

J-

/-"!.OPPY UlSI\: CONTHOLLEH
CaHr. Cosnput1.1r 2-122:\ v.ith
2. 2 Cl"~I
BUF-C2-i22
l;o<lbout ' "Uisk nw " fe;:itures !he
:\"!;;C 765 controller. UM:\
arb itration
BUF-GU1
:1Jcasurement Systems 7G'i chip.

r<:covcry
3~~ .

i\li::~lO!lY ue,\HDS
C:ollr. Cornpukr 2065:\ Ga,
dr:u uic ''"~'" ' >rY un;1 1-c ~ 116 ~
C;.!if. L:omp11kr 2116 IGK
st•llic 11lc11,.11-..· mn1-c2016
C illr. CuniJIU•l•r 20:12 :12K
,tati c I n>•lln' HO ~ ...C!O:t!!
c:nclhout Ha111 17 ......: static
1w:mnrv 16 bit ll[li\l·Cl7
1025
Sil System,; Ex:i;1ndo r a r" JI
161-. dvn:1111ic•
IJl);\l- LX 1 6
2!l .'i
1341\ dvna rnk
UIJJ\1-J·:Xfrl
:17~
J\l~ .~sur1 • 11u·:rn :-:>ynwm:; lli\IJ\f>.1t!ll
rm· ,\l11ha :1Hc ro UU:\ l -."r.100 1111.\

l . l'itUU i.l O:\IWS
lH1;ital lksc;irch J:!h:. 2il!i
pro11os extr"
Hll~·!·IJ1':1:1
Sil :l\"slcms l'1·om-IOC!
programmer
U1J:1l-l'!OO

1"-.j l ~--.;-:_·=

•

·ll!l

2167 70ns.

4164 100.

16KOYNAMIC

Prlrat• ~ ......" 'fw CAl.Uonl• llti~ ·tiy GM Clf
llfto m.t ruti.eift l'Hdri:ii;" " JJf tnill(M\le "1Hlib
l.~h lhh!I• t, "'1lfiff 4olibl.t! . . .Jt,)' Id ·4-t
ll'M'!L ?'io ~,,. u:tenlJttd' lftadl• Hrci •iiie'h 114•·
liirt;, ~· tn. . . r.11uuh• whh • n"1'9n. . 'llllrW11.

2716EPRDM

s2.10

s4.9s
100·'4.50 1K·•4.00

!::~ :."J.=~r~a:ii~~~~~~

li1 .,... ~f.1 ~tuw riPtUlrffl Het.otii':f.,

Tu ""''" 'U.P.i Oot ~_....i llllH '21.$0

-

5%" DISKETTES
WITH LIBRARY CASE

:<;!ales-

$26.50

2732EPROM

SAL£!Z95
STATIC

Your Cbllice

SCOTCH
MEMOREX
VERBATIM
16 Sector

3401
525-01
104/1

3403
525-10
107/1

744-16
3405

1

NA
NA

26.50
26.50
26.50
39.50

NA

I 45.oo I

Single Side Double Density

I104/10 1101110 I

32t

ea.
21L02 lK
I. 19
2114
300ns.
2. 95
4044-4 450ns.
4.· 50
4044-2 250ns.
4. DS
16k 24 pin 7. 95
6116
2167/6167 20pinll.95

1. 09

2.
4.
4.
7.
10.

lOOt

u;t

05
50
00
50
75
65

.99
I. 99
3. 75
4. 25
s. 4.i
9. 25

1.
2.
4.
4.
6.
9.

75
19
65
50
75

450ns.

TWO

double 425 419

SHUGART 801 /R

single 395

SHUGART 851 /R

double 525 495

single 5319 309
385

OUME DATA TRACK 8 double 525 495

* The 8" Oivehi drives are aprox. 'h" wi:ler than lhe Shugans.
Five Inch Diak Drlvea

OLIVETII 501 / 400

single 199 185

OLIVETII 502/451

double 235 225
Upon request, all drives are suppled with power
connectors and one manual per order.

EPROM
2708
2716
2716
2732
2532
276,l

O.NE

* OUVETII 801
* OLIVETTI 802/851

3. 9!i

sv.

Double Side Double Density

direct connect

204/20

NA

NA

59.50

Two OllYeHI 801 disk drives WiU1 pawer supply. 4" 1J.llauS1 bn
complele In dual encloslll! wbh al necessary power cables.
oacu111eaiat»n Included. 50 Lbs. CAL·2301
Signal rable add '35.00 WCA-6500

MODEM

El&lll INCK llSKETTES
5'lft SIM Silflll Onsly

SCOTCH
740.0
MEMOREX 3060

3740/1

39.00
35.00

39.50 Dl'SAN

57.50

Tlli'lyTwl

741J.32

Same as above but with:

$i111r We OMb11 llHllf

29.50 SCOTCH
741·0
29.50 MEMOR.EX 3090
3740/D

Shugart801R MSD2801 '11Y5
Shuga11851R MSD2851 1450

SWITCHES

-Ulo-llmdy

29.50

SCOTCH

743-0

SPECIAL

$89

47.50

MEMOREX 3114
39.50
DYSAN
37.C0/20 65.00
PLEASE PHONE FOR VOLUME PRICING.

Volumn Pricing
Upon Request

I

ll'tMUll.aldul'.'JlO" ,.....,.,

1u •

S:!.!H

wf....-.....,.

U.:>O

:1.11:1
..\.50

:1..;o
4.00

!U!i
4.tl.'I

·l•.'"10

.\.HO

. 156 '" Ccn h:rs (s1 :i11dJnU
22/4 .1 i-;1111 l·:y ..t •·l
·i6/7:! ll b~ i\al l>1·ou11 S/T

s12so

I·r.:..-.....................
....... ?·I

Winchester Hard Disk Drive

:Sl.!iO

10·:! -1
.~1 ..10
2. 00

11,u:.i• ,n.ilc

L:l';
OAl!iS r1.•u•alP :1.25
llA hood "!.II'
1.liO
Ull2!il' mall- 2 . ;;o

2.1.-,
:J. 10
l .:l5
2 . :15

nn2.\S r..c11ak :1.35
UH hood :!/P
1. 3 5
IJC:l71' ma.le
!. 20
IJ C:l7Skrn:ilc 1;.00
I JC hot>tl 2/.1'
:! • 2 ~j
IJU!iU.I' m:il•)
5.r.u

:1.1.~

llE~ ll'

~·•• <.:h

an..tlTU
ailUiaUH\\tl•• ):.SO'.'"
lll.ll"'1 l!H-••• 111/Wti
S.Uiu /ll!Uilr. t •O"'

Seagate Compatable

'"ll'' T \"l""
11• :1!.·

tJOLh t:..ltt.:L. t."CINN.E:Cf1Jfllfi

S.lDO .1:n" it!l'llll1n

ai'Z::t:),

2. l !i

r.. ~1:1

-.. ~JO

36/72 lJ i giln !(ke upW/W 6.MI
·1:1/85 ;>.lo\nz·ol:i 6MOStr 1:J. [i0
..\3/86 Moto, 61100 W/W
7.0 0

6 . l ri
6 . l!i
6.tl!'o

ll E!JS f•·ni:• lc
Ut: hornI

"ach

Lit.

UJK10S f<om:1lc !).·10
!~~Tt::GHt\TED

CIRCUIT SOCl\:t.:TS

l.ow l •r oiil e

Win: \\r;,p

each

I OOt

c;ich

I OOt

$.0~

$ . ·IG

~ .- \l

. 1' i

•. 11

.tlfti
• t.11

•Cil

.$.10
.10
. I~

.011
.11

......

• I ~l

. 1~1

IJU50 homt 2/ l':! .60

.....
l.I C1

•I. OU

.-,. ?:.
2.on
!i.10
U.60
:!. ..\O

ct: NTllU :'l> lCS
~7 - J0 :1GO

7.5 MEGABYTE

,..

$ 1.30
\.!JO

l.:! O
:!.00
2.~o

1. :10
2.25

:i.o!i

,.....
l.05

::r.

....
t.?li

'""
.\.1'!1

1.tl\

mnlmN C1\111.1:: CO:>li\' !·;C T OllS
:!0/.10 T HS-tlO !i.65

·I. I ~>
;,.0:1

:1."';i
-1.70

a·· d isk

:> .! :,

4.1.IO

I 7 /J· l
'.!. .i/~o

~"t!':i11ll

-1.6 5

;,_90

We have priced this so low that the manufacturer has asked no! lo use
their brand name in our advertising.
lnduslry standa1d Seagate plug compatab1e. Drive fits into the same space
as a 51/t" nappy disk drive. CAL·561/2

S-100 MOTHER BOARD

$35

• II ft MICRO
'~I. 0.1. SALES
15381 CHEMICAL LANE* HUNTINGTON BEACH, CA 92649
(714) 897-2611*

*

CP/M2.2 $150
WORDSTAR $250
SUPER VYZ $95

DATABASE
DBll

$595

OPEN FRAME POWER SUPPLIES
DISK POWER SUPPLIES
PRIAM-SHUGART-CENTURY-MICROPOLIS
89.00
+5V @9A -5 V @.8A 1+24V@ 7A I US·384
SHUGART  SIEMANS  MPI 514"
33.50
+5V @.5A +12V@ .9A
US·340
56.25
+5V@ 2A ~ 12V @4A
US·323
SHUG A RT  SIEMANS  CDC 8"
52. 50
+5V @l A - 5V @. 5A +24 V @1.5A US·2 05
69.00
+5V @2A -5V@ .5A +24V @3A
US·206
89.00
+5V @3A -5V@ .BA +24V@ 5A
US·162
,69 .00
+5V@1.7A -5V@ 1.5A +24V@ 2A
US·272
+5V @2A +12V @.4A -12V@.4A US· HT AA 37 .50

COST BARRIER!

$1750 Retail

@~[KD[Q) @[¥)~[KDO[KD@ ~ [¥)~~0£[L
THIS OFFER ONLY GOOD THRU MAY 1982
NOW IS YOUR CHANCE TO GET THAT COMPUTER
LOOK AT THESE FEATURES!

ONLY

* DUAL DRIVE SUBSYSTEMS*

• Power Supply for 2 801 /851 OTB etc.
• 50 Pin Ribbon Cable, 36"
• AC Cord Fuse Internal Wiring
801 R Shugart
851 R Shugart
QUME DT-8
MPI B-51
MPI B-52
MPI B91
MPI B92
Empty 5"
Empty 8"

*

(Less Drive s, Ca bles Pic k- up Price)
•CP/M is a Trademark of Digital Research

*

SPECIFICATIONS:
UNREGULATED
REGULATED
+5 at 5 Amps
• 12 Slots S-100
+24 at 4 Amps
• +8VDC at 30Amps
-5 at 1 Amp
• ±16VDC at 6 Amps

$1045.00
$1395.00
$1295.00
$ 675.00
$ 830.00
$ 850.00
$ 995.00
$ 87 .00
$ 95.00

DP-CPU
DP·DSK
DP·64K
DP·32K
DP·MPM
DP·DTC
DP·SMS

MODEMS *
Ask About
Our Low Cost
Modem Software

'

DELTA PRODUCTS *

For test or hobby applica
tions complete S-1 00 12
Slot Sub-System power for
up to 4 Floppy Disk Drives.

MINI

VERTICLE

*
• Ii

I

~-

. . -

- l

••

I

:••.. .-. :~ ~-, .
~·

Hayes· Micro Modem
Hayes - Smart Modem
NOV. - DCAT 300 Baud Direct Con. Ans./Orig.
NOV. -AUTOCAT Auto/Ans./Orig. Direct Con.
NOV. -APPLECAT 300/1200 Baud Direct Con.
PMMI - MM 103 300/600 Baud (S-100)

-

$9 75.00

CP/M* $ 150
MP!M $350
CABLE SET $30

• 4MHZ Z-80 CPU with 2 Programmable Serial and
3 Parallel Ports
• 64K Dynamic Ram w/Extended Addressing to 1MB
• Floppy Disk Controller with WD1795. Runs 8" or 5"
Floppys Error Free
• 30 Amp Power Supply with S-1 00 MOD 12 Slot
Mother with Regulated Floppy Supplies as Shown
Below
• Tan and Charcoal Sturdy Steel Cabinet with Space
for 2 Floppy Drives at Left (8" or 5")

w/2
w/2
w/2
w/2
w/2
w/2
w/2
w/2
w/2

If y ou c an beat t hese
pr ices we w ill be t rul y
ama ze d . OEM 's a t 5 00
lot pay m o re t han t h is.
C a ll o r write f o r fu II
spec. shee ts.

MICROSOFT $299
BASIC 80

BREAK THE

HORIZONTAL

J.J.I

-

'

+

..

':

$275.00
$250.00
$165.00
$235.00
$350.00
$359.00

Z-80 4MHZ, Prom 2 Serial 3 Par
WD-1795 MINI and 8"
Bank SW Memory up to 1 Meg
Static Ram (Kit)
10 MPM Interface Card
Hard Disk and DTC Tape
Hard Disk Controller

$255
$275
$389
$199
$335
$225
$750

IBM AND APPLE *

I l
aooooooou .·: · ..
c.~roo~or( I

,.

1

·r ~-~er. a.an I · ·

_oa~a.r1op.o,( '~=-·

.·

APPLE - 16K Ram Expansion Card, works
with Microsoft Basic
$99.50
APPLE - Z-80 CPU Direct replacement for
Z-80 Softcard
$149.50
IBM-PC Ram Expansion Card with 64K
(256K available
$475.00

Cir cle 420 on inqu iry card.

I

PRINTERS

MICRO

• C-ITOH
PROWRITER ..... $625.00
• C-ITOH Comet I
9 x 7 Dot Matrix ... $450.00
• C-ITOH Cometll. .. $810.00
132 Column Printer
9 x7 Dot Matrix
• MPl-88G ......... $725.00
• EPSON MX 80 ...... CALL
• EPSON MX 100 ..... CALL
• Anadex 9501 .... $1,235.00
Graphic Printer
• OKIDATA
82A ............. $46~00
• Microline 80 ...... $329.00

•

•

11 EDISON DRIVE* NEW LENOX * ILLINOIS 60451
CALL TOLL FREE : 1-800-435-9357 * MONDAY thru SATURDAY
(ILLINOIS RESIDENTS CALL: 815-485-4002)
8:00 a.m. to 6:30 p.m.

*

TERMS: Prepayment - C.O.D. up to $100.00 - MIC Visa
$5 .00 Processing and Handling added to each order PLUS
Shipping Charges. Please allow personal check to clear before shipment.
15 % Restocking Charge

CB2-CPU ........... $295.00
MB 1OA-16K ......... $295.00
ZENITH VIDEO MONITOR
ZVM ............. $145.00

M 864-64K .......... $845.00

AM DEK MONITORS
AMDEK Color 1 ... $399.00
AMDEK Video 300 . $229.00
w/Green Screen

1/08-BSER .......... $550.00

• 2810CPU

•

Only - $255.00
• 2422 Dsk Cont

Only - $330.00
• 2065C 64K
Only - $510.00
• 2200A Mainframe
Only - $450.00
• CCS Apple Boards
Call for prices
• CCS 2200 System
Tested and Assembled
Only - $1,695.00

Apple
A-1/0 11 ............. $225.00

COMMUNICATIONS
PACKAGES
TRACE ND I .......... $89.00

***Comes with C/PM * * *
only-$2200.00

•
•
•
•
•
•
•

Adds Regent 20 - $570.00
Televideo 910 - $575.00
Televideo 912C - $665.00
Televideo 925C - $740.00
T elevideo 950 - $950.00
Ampex Dialog 80-$895.00
Zenith Z19
$7 45.00

Zenith data systems
CALL
FOR PRICES

[f ~ffi\1J(UJ [Ri ~~~

S-100-8

TERMINAL
•

Feather Touch Capacitance Keyboard

•

60 Key Standard ASCII

INCLUDING CP/M 2.2®
AND WORDSTAR"

WITH: 8",, SS/DD Drives
Only $2850.00
,
•
5% SS/DD Drives Only $2700.00

•

SOROC Type Screen Attribute Set

•

Half Intensity

*FEATURES*
* OMA Disk Controller
* 2-Real Time Clocks
* 2-Serial/1-Parre 11 Port
* Hardware Vectored I nterupts
* Supports C/PM, M/PM, OASIS

Shugart 801 's
Shugart 851's
Qume OT-B's
Shugart 400's
random 51/4 -

TRACEND 11 ........ $149.00

PLUS• Hex Keypad
.
PLUS+ 8 Special Function Keys
PLUS+2oscreenEditingKeys

CCS SYSTEM 2410

$395.00
$575.00
$540.00
$255.00
$255.00

•
•
•
•
•

l/05-2SER 3PAR ..... $329.00

A-Sl/O .... . ........ $149.00

California
Computer
Systems

SALES

CALL FOR
QUOTE ON
DIFFERENT DRIVE
OPTIONS

COMPUTER
• a Slot S-100
•

64K Dynamic Ram

•

4MHZ

•

Double Density Disk

z-ao

Controller
•

Programmable Baud Rate

•

Programmable Keyboard Set

•

Serial Printer Port (150-19.2K)
WOADS TAR is a TM o f Micro p ro Inc. - CJ'/ M 2.2

Circle 420 on inquiry card.

Is• TM af 0 1Gilll A•-..rc:h

•N:.

1702
2708
2758
TMS2516
2716
2716-1
TMS2716
TMS2532
2732
2764

256
1024
1024
2048
2048
2048
2048
4096
4096
8192

4027
4116-120
4116-150
4116-200
4116-300
4164

4096
16,384
16,384
16,384
16,384
64,536

x8
x8
x8
x8
x8
x8
x8
x8
x8
x8

(5V)
(5V)
(5V)
(5V)
(5V)
(5V)
(5V)

Each
B pcs
(1ns)
4.95
4.50
(450ns)
2.99
2.75
(450ns)
9.95
8.95
(450ns)
6.95
5.95
(450ns)
5.50
4.95
(350ns)
9.00
8.50
(450ns)
9.95
8.95
(450ns)
12.95
11.95
(450ns) (200ns)
CALL
(450ns)
CALL

DYNAMIC RAMS
x
x
x
x
x
x

(250ns)
(120ns)
(150ns)
(200ns)
(300ns)
(200ns)

1
1
1
1
1
1

100 pcs
2.50
8/29.95
8/18.95
8/15.95
8/14.95

STATIC RAMS
2101
2102-1
21 L02-4
21 L02-2
2111
2112
2114
2114L-2
2114L·3
2114L-4
2147
TMS4044-4
TMS4044-3
TMS40L44-2
TMM2016
HM6116

256
1024
1024
1024
256
256
1024
1024
1024
1024
4096
4096
4096
4096
2048
2048

x4
x1
x 1
x1
x4
x4
x4
x4
x4
x4
x1
x1
x 1
x 1
x8
x8

2.00
CALL
1.95
1.80
1.75
CALL
100 pcs

(450ns)
1.95
1.85
(450ns)
.85
.89
(LP) (450ns)
1.29
1.15
(LP) (250ns)
1.69
1.55
(450ns)
2.99
2.49
(450ns)
2.99
2.79
(450ns)
8/16.95
1.95
(LP) (200ns)
8/19.95
2.35
(LP) (300ns)
8/18.95
2.25
(LP) (450ns)
8/17.95
2.10
(55ns)
9.95
CALL
(450ns)
3.49
3.25
(300ns)
3.99
3.75
(LP) (200ns)
4.49
4.25
(200ns) (150ns)
CALL
(200ns) (150ns) (120ns) CALL

LP = LOW POWER

74LSOO
74LS01
74LS02
74L503
74LS04
74LS05
74L508
74L510
74L511
74L512
74L513
74L514
74L515
74L520
74L521
74L522
74L526
74L527
74LS28
74L530
74LS32
74L533
74L537
74LS38
74L540
74L542
74L547
74LS48
74L549
74L551
74L854
74LS55
74L563
74L573
74L574
74L575
74L576
74L578
74L583

.25
.25
.25
.25
.25
.25
.35
.25
.35
.35
.45
1.00
.35
.25
.35
.25
.35
.35
.35
.25
.35
.55
.55
.35
.35
.55
.75
.75
.75
.25
.35
.35
1.25
.40
.45
.50
.40
.50
.75

1.15
74LS85
74L586
.40
74LS90
.65
74LS91
.89
74LS92
.70
74L593
.65
74L595
.85
.95
74L596
74L5107
.40
74L5109
.40
74L5112
.45
.45
74L5113
74L5114
.50
74L5122
.45
74L5123
.95
74L5124 2.99
74L5125
.95
74L5126
.85
74L5132
.75
74L5136
.55
74L5137
.99
74LS138
.75
74L5139
.75
74L5145 1.20
74L5147 2.49
74L5148 1.35
74L5151
.75
74L5153
.75
74L5154 2.35
74L5155 1.15
74L5156
.95
74L5157
.75
74L5158
.75
74L5160
.90
74L5161
.95
.95
74L5162
74L5163
.95
74L5164
.95
.95
74L5165

74LS166
74LS168
74LS169
74LS170
74LS173
74L5174
74L5175
74L5181
74L5189
74L5190
74L5191
74LS192
74L5193
74L5194
74L5195
74L5196
74L5197
74L5221
74L5240
74L5241
74L5242
74L5243
74L5244
74L5245
74L5247
74LS248
74L5249
74L5251
74L5253
74L5257
74L5258
74L5259
74L5260
74L5266
741-5273
74L5275
74LS279
74LS280
74L5283
74L5290

2.40
1.75
1.75
1.75
.80
.95
.95
2.15
9.95
1.00
1.00
.85
.95
1.00
.95
.85
.85
1.20
.99
.99
1.85
1.85
.99
1.90
.76
1.25
.99
1.30
.85
.85
.85
2.85
.65
.55
1.65
3.35
.55
1.98
1.00
1.25

74L5293
74LS295
74LS298
74L5324
74LS352
74LS353
74L5363
74L5364
74L5365
74L5366
74L5367
74L5368
74L5373
74L5374
74L5377
74L5378
74L5379
74L5385
74L5386
74L5390
74L5393
74LS395
74L5399
74L5424
74L5447
74L5490
74L5668
74L5669
74L5670
74L5674
74L5682
74LS683
74L5684
74L5685
74L5688
74LS689
81L595
81L596
81L597
81LS98

1.85
1.05
1.20
1.75
1.55
1.55
1.35
1.95
.95
.95
.70
.70
.99
1.75
1.45
1.18
1.35
1.90
.65
1.90
1.90
1.65
1.70
2.95
.37
1.95
1.69
1.89
2.20
9.65
3.20
2.30
2.40
2.40
2.40
2.40
1.69
1.69
1.69
1.69

32768 KHZ
1.0 MHZ
1.8432
2.0
2.097152
2.4576
3.2768
3.579545
4.0
5.0
5.0688
5.185
5.7143
6.5536
8.0
10.0
14.31818
18.0
18.432
20.0
22.1184
32.0

3.95
4.95
4.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95
3.95

MISC.
AY5-2376
11C90
XR2206
3242
3480
MC4024
MC4044
7103
7106
7107
76477
8038
95H90
9602

12.50
13.95
4.95
7.95
9.00
3.95
4.50
9.50
9.95
12.95
3.95
3.95
7.99
1.50

DISC CON
TROLLERS
1771
1791
1793
1797
UP0765

24.95
36.95
44.95
54.95
39.95

UARTS
AY3-1014
AY5-1013
TR1602
IM6402

6.95
3.95
4.95
7.95

INTERFACE
8T26
8T28
8T95
8T96
8T97
8T98
DM8131
058836

1.69
2.49
.99
.99
.99
.99
2.95
1.29

CLOCK
CIRCUITS
MM5369
MM5375
M5M5832
7207
7208

3.95
3.95
7.45
7.50
15.95

CONVERTERS

650.2

4116-250NS
Z-80A CPU
Z-80A PIO
03242 Intel
2532
2732
LM1310
LM1800
MC1330
MC1350

5502·A

8/13.95

6004
6505

6.00
6.00
6.95
8/75.00
8170.00
LM1488
LM1489
DM8131

50/ 95.00
50/125.00
50/ 70.00
50/ 50.00

8507
6520
6522
6532

6551

Z80

.75
.75
2.75

Z80 -CPU
Z80A-CPU
Z80-P10
Z80A-P10
Z80-CTC
Z8GA-CTC
Z8CJ -DART
Z80A-DART
Z80 -DMA
Z80A-OMA
Z80-510/0
Z80A-S10/0
Z80 -510/1
Z80A -S10/1
Z80-S10/2
Z80A-S10/2
Z80-S10/09
Z80A-S10/9

16PIN IC Sockets 100/$12.00

SUPER SPECIAL
Hitachi HM6116LP 2048 x 8 CMOS
Static Ram pin compatible with the
2716 EPROM. Super tow power data
retention characteristics: 2.0 volts at
only 50ua yes 50 microamps.
1-31 pcs.

32 pcs.

HM6116LP-2 120ns 19.95ea 18.95ea
HM6116LP-3 150ns 16.95ea 15.95ea
H M6116LP-4 200ns 15.95ea 14.95ea

STANDARD POWER RAMS
HM6116P-2
HM6116P-3
HM6116P-4

120ns 18.95ea 17.95ea
150ns 11 .95ea 10.95ea
200ns 10.95ea 9.95ea

Z80B-CPU
Z80B-CTC
Z80B -P10

Specials end April JO, 1982. Please
state"April Specials" when ordering.

Z8671

Z6132

CMOS
74COO
74C02
74C04
74C08
74C10
74C14
74C20
74C30
74C32
74C42
74C48
74C73
74C74
74C76
74C83
74C85
74C86
74C89
74C90
74C93
74C95
74C107
74C150
74C151
74C154
74C157
74C160
74C161
74C162
76C163
74C164
74C165
74C173
74C174
74C175
74C192
74C193
74C195
74C200
74C221
74 C373

Circle 225 on inquiry card.

.35
.35
.35
.35
.35
1.50
.35
.35
.50
1.75
2.10
.65
.85
.80
1.95
1.95
.95
4.50
1.75
175
1.75
1.00
5.75
2.25
3.25
1.75
2.00
2.00
2.00
2.00
2.00
2.00
2.00
2.25
2.25
2.25
2.25
2.25
5.75
2.25
2.75

74C374
74C901
74C902
74C903
74C905
74C906
74C907
74C908
74C909
74C910
74C911
74C912
74C914
74C915
74C918
74C920
74C921
74C922
74C923
74C925
74C926
74C927
74C928
74C929
74C930
4000
4001
4002
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018

2.75
.80
.85
.85
10.95
.95
1.00
2.00
2.75
9.95
10.00
10.00
1.95
2.00
2.75
17.95
15.95
5.95
5.95
6.75
7.95
7.95
7.95
19.95
19.95
.35
.35
.25
.95
.29
.95
.45
.45
.35
.25
.45
.95
.95
.45
1.15
.95

4019
4020
4021
4022
4023
4024
4025
4026
4027
4028
4029
4030
4034
4035
4040
4041
4042
4043
4044
4046
4047
4049
4050
4051
4053
4060
4066
4068
4069
4070
4071
4072
4073
4075
4076
4078
4081
4082
4085
4086
4093

.45
.95
.95
1.15
.35
.75
.35
1.65
.65
.80
.95
.45
2.95
.85
.95
1.25
.75
.85
.85
.95
.95
.55
.55
.95
.95
1.45
.75
.40
.35
.35
.30
.30
.30
.30
.95
.30
.30
.30
.95
.95
.95

4098
4099
14409
14410
14411
14412
14419
4502
4503
4508
4510
4511
4512
4514
4515
4516
4518
4519
4520
4522
4526
4527
4528
4531
4532
4538
4539
4543
4555
4556
4581
4582
4584
4585
4702
4724
80C07
80C95
80C96
80C97
80C98

2.49
1.95
12.95
12.95
11 .95
12.95
4.95
.95
.65
1.95
.95
.95
.95
1.25
2.25
1:55
1.25
1.25
1.25
1.25
1.25
1.95
1.25
.95
1.95
1.95
1.95
2.70
.95
.95
1.95
1.95
.95
.95
12.95
1.50
.95
.85
.95 '
.95
1.20

fJ

APPLE FAN
• EXTRA PLUG-IN CARDS CAN
CAUSE YOUR APPLE TO
OVERHEAT
ULTRA-QUIET APPLE FAN
DRAWS COOL AIR THROUGH
YOUR COMPUTER

(f . '

• ELIMINATES DOWN TIME
• SAVES REPAIR CHARGES
INCREASES RELIABILITY
• CLIPS ON - NO HOLES OR
SCREWS
• COLOR MATC HES APPLE
•LO NG LIFE
MOTOR

EPROM ERASERS

L OW

N O I SE

PE-14
PE-14T (with timer)
PE-24T (with timer)
0

1-99

100

8 pin ST
.13
14 pin ST
.15
16 pin ST
.17
18 pin ST
.20
20 pin ST
.29
22 pin ST
.30
24 pin ST
.30
28 pin ST
.40
40 pin ST
.49
ST= SOLDERTAIL
8
14
16
18
20
22
24
28
40

APPLE IS A TRADEMARK

.11
.12
.13
.18
.27
.27
.27
.32
.39

pin WW
.59
.49
pin WW
.69
.52
pin WW
.69
.58
pin WW
.99
.90
pin WW
1.09
.98
pin WW
1.39
1.28
pin WW
1.49
1.35
pin WW
1.69
1.49
pin WW
1.99
1.80
WW = WIREWRAP

CONNECTORS
RS232 MALE
RS232 FEMALE
RS232 HOOD
S-100 ST
S-100 WW

PN2222
1011.00
2N2222
.25
2N2907
.25
2N3055
.79
2N3904
1011.00
2N3906
1011.00
1N4148 (1 N914)
1 N4004
.79
.99
.79
.99
.99

7905T
7912T
7915T
7924T

.89
.89
1.19
1.19

1.39
1.39
1.39
.69
.69
.69

7905K
7912K
79L05
79L 12
79L 15

1.49
1.49
.79
.79
.79

LM317K
LM323K
LM337K

3.95
4.95
3.95

1.49
1.95

74SOO
74S02
74S03
74S04
74S05
74S08
74S09
74S10
74S11
74S15
74S20
74S22
74S30
74S32
74S37
74S38
74S40
74S51
74S64
74S65

.44
.48
.48
.79
.79
.48
.98
.69
.88
.70
.68
.98
.48
.98
1.87
1.68
.44
.78
.79
1.25

74S74
74S85
74S86
74S112
74S113
74S114
74S124
74S132
74S133
74S134
74S135
74S138
74S139
74S140
74S151
74S153
74S157
74S158
74S161
74S162

.69
2.39
1.44
1.59
1.98
1.50
2.77
1.24
.98
.69
1.48
1.08
1.25
1.45
1.19
1.19
1.19
1.45
2.85
3.70

74S163
74S168
74S169
74S174
74S175
74S181
74S182
74S188
74S189
74S194
74S195
74S196
74S197
74S201
74S225
74S240
74S241
74S244
74S251
74S253

3.75
4.65
5.44
1.09
1.09
4.47
2.95
3.95
14.95
2.95
1.89
4.90
4.25
14.95
8.95
3.98
3.75
3.98
1.90
7.45

74S257
74S258
74S260
74S274
74S275
74S280
74S287
74S288
74S289
74S301
74S373
74S374
74S381
74S387
74S412
74S471
74S472
74S474
74S482
74S570
74S571

1.39
1.49
1.83
19.95
19.95
2.90
4.75
4.45
6.98
6.95
3.45
3.45
7.95
5.75
2.98
9.95
16.85
17.85
15.60
7.80
7.80

LM301V
LM308V
LM309K
LM311
LM317T
LM317K
LM318
LM323K
LM324
LM337K
LM339
LM377
LM380
LM386V
LM555V
LM556
LM565
LM566V
LM567V
LM723
LM133
LM741V
LM747
LM748V
LM1310
MC1330V
MC1350V
MC1358
LM1414
LM1458V
LM1488
LM1489
LM1800
LM1889
LM3900
LM3909V
LM3914
LM3915
LM3916
75451V
75452V
75453V

.34
.98
1.49
.64
1.95
3.95
1.49
4.95
.59
3.95
.99
2.29
1.29
1.50
.39
.69
.99
1.49
1.29
.49
.98
.29
.79
.59
2.90
1.89
1.29
1.79
1.59
.69
.99
.99
2.99
2.49
.59
.98
3.95
3.95
3.95
.39
.39
.39

Circle 225 on inquiry card.

7400
7401
7402
7403
7404
7405
7406
7407
7408
7409
7410
7411
7412
7413
7414
7416
7417
7420
7421
7422
7423
7425
7426
7427
7428
7430
7432
7433
7437
7438
7440
7442
7443
7444
7445
7446
7447
7448
7450

.19
.19
.19
.19
.19
.22
.22
.22
.24
.19
.19
.25
.30
.35
.55
.25
.25
.19
.35
.29
.29
.29
.29
.29
.45
.19
.29
.45
.29
.29
.19
.49
.65
.69
.69
.59
.69
.69
.19

7451
7453
7454
7460
7470
7472
7473
7474
7475
7476
7480
7481
7482
7483
7485
7486
7489
7490
7491
7492
7493
7494
7495
7496
7497
74100
74107
74109
74110
74111
74116
74120
74121
74122
74123
74125
74126
74128
74132

3.25
3.75
1.25
3.95
4.95

DIP SWITCHES

.23
.23
.23
.23
.35
.29
.34
.35
.49
.35
.59
1.10
.95
.50
.65
.35
4.95
.35
.40
.50
.49
.65
.55
.70
2.75
1.00
.30
.45
.45
.55
1.55
1.20
.29
.45
.55
.45
.45
.55
.45

74136
74141
74142
74143
'74144
74145
74147
74148
74150
74151
74152
74153
74154
74155
74156
74157
74159
74160
74161
74162
74163
74164
74165
74166
74167
74170
74172
74173
74174
74175
74176
74177
74178
74179
74180
74181
74182
74184
74185

.50
.65
2.95
2.95
2.95
.60
1.75
1.20
1.35
.65
.65
.55
1.40
.75
.65
.55
1.65
.85
.70
.85
.85
.85
.85
1.00
2.95
1.65
5.95
.75
.89
.89
.89
.75
1.15
1.75
.75
2.25
.75
2.00
2.00

74186
74190
74191
74192
74193
74194
74195
74196
74197
74198
74199
74221
74246
74247
74248
74249
74251
74259
74265
74273
74276
74279
74283
74284
74285
74290
74293
74298
74351
74365
74366
74367
74368
74376
74390
74393
74425
74426
74490

18.50
1.15
1.15
.79
.79
.85
.85
.79
.75
1.35
1.35
1.35
1.35
1.25
1.85
1.95
.75
2.25
1.35
1.95
1.25
.75
2.00
3.75
3.75
.95
.75
.85
2.25
.65
.65
.65
.65
2.20
1.75
1.35
3.15
.85
2.55

• Erases 2708, 2716, 1702A, 52030, 52040, etc.
• Erases up to 4 chips within 20 minutes.
• Maintains constant exposure distance of one inch.
• Special conductive foam liner eliminates static build -up.
• Built-In safety lock to prevent UV exposure.
•Compact  only 7·5/8" x 2·7/8" x 2"
• Complete with holding trav for 4 chips.
UVS-11EL Replacement Bulb . . . . . . . . . . $16.95

UVS-11E ............ $79.95
JOYSTICKS

JVC-40 \

JS-SK
JS-100K
JVC-40

5 K Linear Taper Pots . . . . . . . . . $5.25
100K Linear Taper Pots . . . . . . . . $4.95
40K (2) Video Controller in case . . . $4.95

D1t1nectlc:s 74-Key Keyboard
UMe EA 20•S.C Chlo f,DKttoMc AlflYt).
11 "'L 1; 5Yt"'W a
ta"'M.. wrwi.. l:MCk. Mutt. ony u,. a-. CNo Olla "-Q 

Part No. KB354 . . .....•• . .... $29.9581.

Micro Switch 89-Key Keyboard

GRAB BAG

UNI AMI~ QI.... Sil« ......... • 5 '"W c 1-&rN MMll
f",.,,._ Uoftl &
Mf CIOI (NO OMI SftiN4J

datl.,.,.

SPECIALS

011•C'k1•edA!Mml
ltUIS1'0

MUFFIN® FAN
f!i,~-rc~!nb!'ci':r~g~~~·;g~~~=~~~~

--

----~ · --MAltOflfMt

~...-..

=--

MU2A1 .. . . $9.95 ea.

JE215 Adjustable
Dual Power Supply

••.._ _ _ _ _ _ o.-i

_____
_..~!~.!""

~-:..-=-~::-~"::....

General Oescription: The JE215 is a Dual Power
Supply with independent adjustable positive and nega·
tive output voltages. A separate adjustment for each
of the supplies provides the user unlimited applications
for IC current voltage requirements. The supply can
also be used as a general all·purpose variable power
supply.
FEATURES:

G"R

::
...

• Adjustable regulated power supplies,
pos. and neg . 1. 2VOC to 15VOC.
• Powe1 Output (each supply) :
svoc@ soOmA, 1 ovoc@ 750mA,
12VOC@ SOOmA, and
15VOC@ 175mA.
• T wo, 3 -termlnal adj. IC regulators
with thermal overload protection.
• Heat sink regulator coollng
• LED "on" Indicator
•Printed Board Construction
• 120VAC input
•Si te: 3 -1/2"w x 5 ·1/16"L x 2 " H

=~

...,._..,.....__...,_.. .....
:::--..::=-:::::.~

JE215 Adj. DualPo..erSupply Kit (asshown) . . $24.95
(Picture not shown but similar in construction to above}

JE200 Reg. PQwer Supply Kit (SVDC, 1 amp) . . $14.95
JE205Adapter8rd. hoJE200) ±5,!98.t12V. $12.95
JEZ1 0 Var. Pwr. Sply. Kit. 5-15VDC. to1.5amp. $19.95

"'0C. IJYOC ... 2MIC

~--

115V, 50/60Hz. 14 Watts, 105clm Ullrasonlcally cleaned & tested.

•
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• 105clm hee air delivery
• 4.68 " sq. x 1.50" de pth. Welghl - 17 oz:.
•acoustical 1atlng as low as NC>38
• more than 10 yrs. con!. du ty a t 1o•c
• impedance pro tecled
• for ambients to 1o·c
• g~Xe~~p~o~d recognized &

Pert No. KB69SD12·2 . ......•• $19.95 ea.
Boschert ·Multi.Voltage Power Supply

4/82

1355 SHOREWAY ROAD, BELMONT, CA 94002
PHONE ORDERS WELCOME - (4151 592-8097

Circle 224 on inquiry card.

JE600
Hexadecimal
Encoder Kit
FUU. 8-BIT
LATCHED 01/Tl'UT

111-KEY KEYBOARD

WI

SN7400N
SN7401N
SN7402N
SN7403N
SN7404N
SN74CISN
SN74Cl5N
SN7407N
SN7408N
SN703N
SN7410N
SN7411N
SN7412N
SN7413N
SN7414N
SN7416N
SN7417N
SN7420N
SN7421N
SN7422N
SN7423N
SN7425N
SN7426N
SN7427N
SN7428N
SN74JON
SN74J2N
SN74J7N
SN7438N .
SN7439N
5N7440N
SN7441N
5N7442N
SN744JN
SN7444N
SN744SN
SN7446N
SN7447N
SN7448N
SN74SON
SN7451N
SN74SJN
SN7454N
SN74S9A
SN7460N
SN7470N
741..500
14LS01
741..502
74LSOJ
74LSQi1
74LSQ)
74LS08
74LS09
74LSIO
74LS11
74LS12
74LSIJ
741..514
74LS1S
74LS20
741..521
74L..SZ2
74LS26
741..527
741..528
74LSlO
741..SJ2
741..Sll
741..SJ7
141..538

>IL.540

741..542
141..547
74LS48
741..549
74L..5Sl
74LSS4
741..55S
74LS73
74LS74
74LS7S
74L576
74LS78
74LS8J
74LS8S
74L586
74LS90
74500
74502
74SOJ
74S04
74SOS

74508
74S09
74510
74Sll
74SlS
74520
74522
74SJO
74S32
74538
74540
74SS1
74S64
74S6S
74S74
74S86
74Sll2
74SllJ
74Sll4
CAJOlOH
CAJOIJH
CAJ02JH
CAJOJSH
CAJ039H
CA3046N
CAJOS9N
C04000
C04001
C04002
C0400S
CD4007
CD4009
C040IO
C040IJ
C04012
CD4013
CD4014
C04015
C04016
C04017
CD4018
CD4019
CD4020
CD4021
C04022
C04023
CD4024
C0402S
CD4026
C04027
C04028
CD4029
C04030
CD4034
CD403S
C04040

.20
.20

.25
.25
.25
.29
.JS
.35

.29
.29
.25
.29
•35
.40
.69

.29
.29
.25
.29
.4S
.29
.29
.29
.25

...

.25
.29
.25
.40

.2S
.20
.89
.59
1.10
1.10
.89
.79

.69
.79
.20
.20
.20
.20

.25
.20

.29
.29
.29
.29
.29
.3S
~s

.35
.35
.35

.l'l

.35
.59

·"

.JS

.35

.3'
.JS
.JS
.JS

.JS
.35

.JS
.59

.4S
.39
.JS

·"

.89
1.IS
us
.35
.35

.3'
.4S
.4S

.59

...
.4S

·"...

l.25

.69

7400
sN7472N
SN7473N
SN7474N
SN747SN
SN7476N
SN7479N
SN7480N
SN7482N
SN7483N
SN7485N
SN7486N
SN7489N
SN7490N
SN7491N
5N7492N
5N7494N
SN749SN
SN7496N
SN7497N
SN74100N
SN74104N
SN74105N
SN74107N
SN74109N
SN74116N
5N74121N
SN74122N
SN7412JN
SN74125N
SN74126N
SN74132N
SN74136N
SN74141N
SN74142N
5N7414JN
SN74144N
SN74145N
SN74147N
SN74148N
SN741SON
SN741SlN
SN741S2N
SN741SJN
SN74154N
SN7415SN

.>S

.so

.4S
.45

.4S
.4S
.4S
. 45

.SS
l.2S

.50
.45

.so
.so
.7S
.79

·"·"
·"...

2.lS

J.25
2.49
I.JS
I.JO
3.2S

.39
.39
.39
1.19
•25

......
...

.39
.25

1.39
1.19

.59
1.19

·"...

1.19
l.J9
1.19

.29

·"
·"...

.23

2.95
.69

1.49

...

3.49

1.49

.so

·"·"

.89

.JS
1.75

...
.59

.4S
.4S
.69

.69
.69
J.00
1.49

·"

74LS92
74LS9l
74LS9S
74LS96
74LSI07
74LS109
74L.5112
74LSlll
74L5114
74LS122
74L.512l
74LSl25
74LS126
74LS132
74LSIJJ
741..5136
74L.513i
74LSIJ9
74LSIS1
741..51S3
74L.5154
741..SISS
741..5156
74L..51S7
741..5158
741..5160
741..5161
741..5162
741..516J
741..5164
741..S16S
74LSl68
74l..5169
74L5170
741..SHJ
74L..5174
74L5175
74L5181
74L5190
74LSl91

.89

SN7418SN
SN74190N
SN74191N
SN74192N
SN7419JN
SN74194N
SN74195N
SN74196N
5N74197N
5N74198N
SN74199N
SN74221N
5N742SlN
SN74276N
SN74279N
SN74283N
SN74284N
SN74285N
SN7436SN
SN74366N
SN74367N
SN74368N
SN74390N
SN74393N

...·"...
.75

.7S

·"

J.25

3.49
3.49
.79
l.9S
1.29

1.25
.69
.69
.79

1.25

·"
.7S
.7S

·"

1.lS
.45

.4S
.4S

......
.89

1.25

·"

.59

·"...
.89

.89
.89
.89
.89
us
.89

......

.89
1.lS
l.IS
I.IS
l.IS
1.15
1.15
1.19
1.19
1.95

·"...
·"
us

2.9S

1.25

74S
745124
74SIJJ
74SlJ4
74SIJS
74Sl36
745138
74Sl39
14Sl40
7451SI
745ISJ
74SlS7
74SlS8
745160
745174
74Sl1S
74Sl88
745194
74Sl9S
745196
745240
745241
74S242

J.9S

.SS
.69
1.19

us
us

I.JS

·"

us

I.JS
I.JS
I.JS
2.9S
1.S9
l.S9
2.9S
1.9S
l.9S
l.9S
2.9S
2.9S
3.2S

CA-LINEAR
CAJOfiON
CAJ080H
CAJ081N
CA3082N
CAJOBJN
CAJOB6N

J.2S
l.2S
2.00
2.00
1.60

.8S

CD-CMOS
CD4041
CD4042
C04043
CD4044
C04046
CD4047
CD4048
C04049
C04050
CD4051
C04052
C04053

CD4056
CD405'
c04o;o
C04~

C041))8
CD4069
CD4070
CD4071
CD4072
CD407J
C0407S
CD4076
CD4078
CD4081
C04062
CD409J

-

SN74156N
SN74157N
SN74160N
SN74161N
SN74162N
SN74163N
SN74164N
SN74165N
SN74166N
SN74167N
SN74170N
SN74172N
SN74173N
SN74174N
SN7417SN
5N74176N
SN74117N
SN74179N
SN74180N
SN74181N
SN74l82N
5N74184N

.JS
.l'l

l.9S
.J'l
.55

74LS

.45

.so

.49

.JS
S.00

SN749JN

.4S
.4S
.SS

.29

.JS
.JS

...

1.49
.89

·"

1. 79
2.so
I.JS

..
.69

1.19
1.19
1.19
2.9S
9.95
1.49

·"

.39
.45
.55

.49
.49
.39
.39
1.39

.SS
.39
.39

...

741..5192
741..519J
74L5194
74LSl9S
74LS197
74LS221
74LS240
74LS241
74LS242
74LS24l
74LS244
74LS24S
74LS247
74LS248
74LS249
74LS251
74LS2SJ
74L..5257
741..52S8
74LS260
74LS266
741..S273
741..5279
74LS28J
741..5290
741..529J
74L5298
74LSJ52
741..SJ5l
741..5365
74LS366
741..5367
741..5368
74LSJ7J
74LSJ74
74L5J7S
74LSJS6
74LSJ9J
74L5399
74LS070
811..595
81LS97
74524J
745244
7452Sl
7452SJ
7452S7
7452S8
7452'60
745280
745287
745288
745373
74SJ74
745387
745471
745472
74547J
745474
74547S
74SS70
745S71
745S72
74SS7J
745940
74S941

.79
.69
.89

·"
·"
.89
.89
.89

l.25
2.79

1.95
4.95

1.39

·"
·"
.79
.79

1.49
.79

Your Choice - $69.95 ea. any Model
CALL OR SEND ORDER IN REFERENCING TO THIS AD FOR SPECIAL PRICE
Because of Limited Supply, please provide a second and tl*d choice

2.25
.79
2.49
2.49

l.25
1.25

·"·"
.89

.69

.89
.89
1.49
1.49
l.2S

...

l.9S
.79
1.49
3.9S

J.95
.69
.69
.69
.69
1.49
1.49

74COO
74C02
74C04
74C08
74CIO
74Cl4

us
l.lS
LIS
1.IS
l.19
1.19
1.49
1.49
1.49
1.49
1.49
2.9S
1.19
1.19
1.19

-

·"

.89

.69
.69
.69
1.95

..... ,,.

.89
.89

...

Mil!

·"

1.29

.69

2.49
2.49
2.49

1.95
l.9S
J.25

i2S
l.4S
l.4S
I.JS

l.JS
.79
2.9S
J.2S
2.75
3.49
J.49

2.95
l0.9S
10.9S
10.95
12.9S
12.9S
S.9S

s s
9.9S

9.95
J.lS
J.IS

CAJ089N
CAJ096N
CAJlJOH
CAJ140H
CAJ160H
CA3401N
CA3600N

J.7S
J.9S
1.39
l.2S
l.2S
.59
lSO

CD4098
CD4S06
C04507
CD4SOB
CD4Sl0
CD4Sll
CD4Sl2
CD4Sl4
CD451S
C04Sl6
C04518
C04S19
C04520
C04S26
C04S28
C04S29
C04S4J
CD4562
CD4566
C04S83
CD4584
C0472J
CD4724
MCl4409
MC14410
MCl44ll
MCl4412
MC14419
MCl4433
MC14SJ8
MCl4541

2.49

...
.7S

"""

2.000
2.250
2.3 00
2.500

.69
.69
.69

'·"'
'-'''
4,500
5,500

pin
pin
pin
pin
pin
pin
pin
pin
pin
pin

8
14
16
18
24
28

pin
pin
pin
pin
pin
pin
36 pin
40 pin

.IS
1.9S
l.9S
17.9S
18.9S
1S.9S
1S.9S
7.9S
1S.9S
2.49
1.9S

U5

?.~5

11.00Q

?1.0ot
23 .0 00
23.0GO
U .OOD

U5

.29
.34
.37
.38

.4S
.60
.6J

S0-100

25.49

.16

.IS

·"

.27

.32
.36
.37
.44
.59

.30
.35
.36
.43

.62

.39

.JS
.4S

...

•54
.59
.79
1.10
1.6S
l.7S

1.40
l.S9

1.26
l.4S

1.n

7.95

us

5.95
S.95
7.95
7.95

"'
1~
"'

DO.ODO
U.000
1M,000

.....

pin
pin
pin
pin
pin
pin
pin

1-24

ST
ST
ST
ST
ST
ST
ST

.27
.30
.35

.....

1.39
l.S9

1·24

.41
.69

U5
$.95

us
us

1.95
12.95

SOLDERTAIL
STANDARD (TIN)

·"

Spin WW
lOplnWW
14pln WW
16plnWW
18pln WW
20 pin WW
22plnWW
24pinWW
28plnWW
.36plnWW
40plnWW

.44
.48

.SJ
.7S
1.00

t.•

Ut

25-49
.25
.27

50-100

.24
.25
.JO
.42
.81

.32

.4S

·"

l.lS

1.26
l.4S

I.JO

WIRE WRAP SOCKETS
(GOLDI LEVEL #3

S0-100
.31

...

U.000
7UOO

PAICE

CALL QA WAltE FOR VOUA AEOUIAEMENT

.S8
.61

SOLDERT AIL (GOLDI
STANDARD
25-49

1.15

•

14
16
18
24
28
36
40

.18
.20

.21
.28

1·24

r
~!::!:.

0 ,000
$0,000
51.000
55.000
51.000

'

lft

OVEA 200 OTHER VALUES AVAILABLE -

1·24
.17
.20
.22

SG
SG
SG
5G
5G
SG
SG
SG

"'

..
"""
;~
..
"

~

24.000

L ..

LOW PROFILE
(TIN) SOCKETS

LP
1..P
L..P
LP '
LP
LP
LP
LP
LP
LP

"r.\

:1..~~
" '(t::.
~a: ~-"
"''·""
;:::'i \''ll\ , ""
...
;::: : c I
"'
"' '-'-""
"" .us

...

50

,."

11.aaa

UI

1.100

...

.69
.79

SO·lOO

.63
.73

.8S

.77

1.19
1.49
l.J9
1.69
2.19

1.08

2.29

2.09

·"

...

25-49
.54

.SB
.67
.70
.81

...

·"

I.JS
1.26
I.SJ
1.99

1.23
1.14
1.38
1.79
1.89

1/4 WATT RESISTOR ASSORTMENTS -5%
Sea.

10 Ohm 12 Ohm IS Ohm 18 Ohm 22 Ohm
27 Ohm JJ Ohm J9 Ohm 47 Ohm S6 Ohm

SOpcs.

$1.95

ASST. 2

Sea.

68 Ohm 82 Ohm 100 Ohm 120 Ohm lSO Ohm
180 Ohm 220 Ohm 270 Ohm 330 Ohm 390 Ohm

SOpcs.

$1.95

ASST. 3

Sea.

470 Ohm S60 Ohm 680 Ohm 820 Ohm
l.2K
I.SK
I.BK
2.2K

SOpcs.

$1.95

ASST. 4

51'.11 •

3.JK
8.2K

ASST. 5

Sea.

22K
S6K

ASST. 6

Sea.

lSOK
390K

ASST. 1

BS
1.39
1.29
1.49
J.9S
2.9S
1.49
1.79
.89
1.29
1.79
1.79
l.9S
2.79
ll.9S
2.79
2.49

..

50

.....

•
•
8
14
16
18
20
22
24
28
36
40

.....

2.n

' us
>n
"'" "'
"" -- ~
" ....
"" "'

uoo
uoo

1.25

- ...

"'~
10.UO

PRICE

zoo

1,250

1.29

·"

WYDC

COMPUTER O RA~E CAPACITOR$

IM
ASST. 7

Sea.

ASST. SR

2.7M

3.9K

4.7K

S.6K

6.BK

IOK
27K
68K
IBOK

ISK

IBK

50pcs.

$1.95

J'lK

47K
l20K

50pcs.

$1.95

470K

12K
JJK
82K
220K
S60K

680K

820K

SOpcs.

$1.95

l.2M
3.JM

I.SM
3.9M

I.SM
4.7M

2.2M
S.6M

50pcs. ·

IOOK
270K

JJOK

Includes Resistor Assts. 1-7 (350 pcs.)

$10.00 Minimum Order - U.S. Funds Unly
California Residents Add 6% Sales Tax
Postage -

IK
2.7K

Add 5%

plus

$1.50

Insurance

Send S.A.S .E. for Monthly Sal• Flyer!

$1.95
$10.95 ea.

Spec Sneets - 25c
Send BBC Postage for your

FREE1982 JAMECO CATALOG
Prices Subject to Change

Jiiiii'&i'
ELECTRONICS

4182

1355 SHOREWAY ROAD, BELMONT, CA 94002
PHONE ORDERS WELCOME - (415 592·8097

Circle 224 on inquiry card.

Function
Price
CMOS Precision Timer
14,95
Stopwatch Chip, XTL
24.9S
JY.z Digit A/0 (LCD Drive)
16.95
IC, Circuit Board, DISPiay
34,9S
JVz Digit A/0 (LEO Drive)
lS.95
IC, Circuit Board, Di splay
.29.95
Jl\IJ: Digit A/0 1..CD Dis. HLD.
18.95
Jlh Digit A/0 LEO Dis. HLD .
17.9S
2.25
l..o w Battery Volt Indicator
CMOS LEO Stopwatch/Timer
12.95
Stopwatch Chip, XTL
19.95
Tone Generator
5.IS
Tone Generator Chip, XTL
12.9S
Oscillator Controller
6.50
Freq, Counter Chip, XTL
13.9S
Seven Decade Counter
17.9S
Clock Generator
3.9S
4 Fune. CMOS Stopwatch CKT
IJ.9S
19.95
4 Fune. Stopwatch Chip, XTL
B·Olglt Univ. Counter C.A.
J2.00
B·Dlglt Freci . Counter C.A.
26.95
B·Olglt FreQ. Counter C.C.
21.9S
4·Dlglt LEO Up/Down Counter
12.95
B·Dlglt Univ. LED Drive
10.95
LCD 4l,ll Digit Up Counter ORI
11.25
B·Olglt Univ. Counter
31.95
S Function Counter Chip, XTL
74.9S
CMOS Bin Prog. Timer/Counter
4.9S
CMOS Dlvlde·bY-256 RC Timer
2.<15
CMOS BCD Prog. Timer/Counter
6.00
CMOS BCD Prog. Timer/Counter
S.25
CMOS SSS Timer (8 pin)
l.4S
CMOS S56 Timer (14 pin)
2.20
CMOS Op Amp Comparator SMV 2.25
CMOS Op Amp Ext. Cmvr.
SMV 2.9S
CMOS Dual Op Amp Comp.
SMV J.95
CMOS Tri Op Amp Comp.
IOMV S.35
CMOS Quad Qp A"'3 Comp. lOMV 7.50
CMOS Quad Op Amp Comp, lOMV 7.50
Voltage Converter
2.95
waveform Generator
4.95
Monollthlc Logarithmic Amp
21.60
SOppm Band-GAP Volt Ref. Diode 2.SO
Volt Ref/Indicator
2.9S
Volt Ref /Indicator
2.95

74C

.39

74CJO
74C42
74C48
74C7J
74C74
74C8S
74C86
74C89
74C90
74C9J

...,,..

D~Dlb

.l'l
.39
.39
.39
.7S
.39

74C20

...

l.9S
1.95
.89

Port No.
704StPI
704SEV/Klt*
7106CPI..
7106EV/Klt*
7107CPL
7107EV/Klt•
7116CPL
7ll7CPL
7201IOR
72Q)IPG
720SEV/Klt*
7206CJ PE
7206CEV/Klt*
7207AIPD
7207AEV/Klt*
72UllPI
72091PA
721SIPG
721SEV/Klt*
7216AIJI
7216CIJI
721601PI
72171JI
7218CIJI
72241PL
7Z2EiAtJL
7226AEV/Klt*
72401JE
72421JA
72SQIJE
72601JE
755SIPA
75561PO
7611BCPA
7612BCPA
7621BCPA
7631CCPE
7641CCPO
7642CCPO
7660CPA
8038CCPO
8048CCPE
8069CCQ
8211CPA
8212CPA

74C9S
74CI07
74C1Sl
74CIS4
74CIS7
74Cl60
74Cl61
74Cl62
74Cl6J
74Cl64
74Cl7J
74Cl74
74C17S
74Cl92

.J'l
1.39
l.9S
.79

·"

1.95

·"

6.9S

1.29
1.29

LH0002CN
LMIOCLH
LMllCLH
LH0070·0H
TL071CP
TL072CP
TL074CN
LH0082CO
Tl..062CP
TL084CN
LH00')4CO
LMJOOH
LMJOICN
LM302H
LM304H
LMJQSH
LM307CN
LMJOOCN
LMJMH
LMJ09K
LMJIOCN
LMJll/CN
LM312H
LM317MP
LMJl7T
LM317K
LMJ18CN
LM319N
LMJ20K·S
l..MJ20K-12
LM320K·IS
1..MJ20T·S
LM320T·l2
LM320T·lS
LM32JK
1..M324N
LMJ29DZ
LMJ31N
LMJJ4Z
LMJJSZ
LM336Z
LM3J7T
LMJJ7MP
LMJJ8K
LM3l9N
LM340K ·S
LM340K·l2
LM340K·IS

1.59
1.89
2.9S
J.95

2.25

1.69

l.80

1.49
1.69
l.S9
1.39
1.39
1.19
1.69
1.69
1.59

~:a~

6.BS

LINEAR

4.50

LM340T-S
LM340T·l2
L..MJ40T· lS
t..MJ41P·S
LMJ41P·l 2
LMl41P·lS
LMJ42P-S
LM342P· l2
LM342P-1S
LM348N
LMJSOK
LF3SlN
LFJSJN
LF35SN
LF356N
LM358N
LMJS9N
LM370N
LM373N
LM377N
LMJBON
LM381N
LMJ82N
LMJB4N
LMJS6N·J
LM387N
LM389N
1..Ml92N
LF398N
L..M399H
Tl..494CN
TL496CP
NESIOA
NE529A
NESJIH
NES36H
NES40H
NES44N
NES50A
NESSSV
LMSS6N
NES64N
LMS6SN
L.M566CN
LMS67V
NES70N

4.7S
4.9S
.79
l.J9
2.49
35.80
1.19
2.19
36.80

·"

.JS
1.95
1.95

...

.4S
1.00
1.95
1.25
l.7S

·"

2.49
I.ls
us
J.9S
l.9S
l.9S
1.35
I.JS
I.JS

1.25
1.2S
l.2S
S.9S

...

.6S

J.9S

I.JO
1.40
l.7S
l.9S
I.IS
6.9S

·"

I.JS
1.35

l.35

1.25

1.25
1.25
.7S
.7S
.7S
.69
.69
.69
1.25
S.7S

.80
1.00
1.10
1.10

1.00
1.79
4.49
3.2S
2.9S
l.2S
l.9S
1.79
l.9S

1.29
l.4S
1.JS

.69
4.00

S.00
4.49
l.7S
6.00
4,9S
3.9S
6.00
6.00
4.95

I.JO
.J'l

·"

J.95
1.25

74C221
74C240
74C244
74CJ73
74CJ74
74C901
74C903
74C911
74C912
74C9l5
74C917
74C922
74C92J
74C925
74C926

1.9S

2.25
2.25

2.49
2.S9

.69
.69

10.95
l0.9S
1.69
10.95
S.49
5.7S

7.50
7.50

80C95

.79

·"

80C97
LM702H
LM70JCN
L M7C19N
LM710N
LM711N
LM72JN
LM733N
LM739N
LM741CN
MC1741SCG
LM747N
LM748N
LMIOl4N
LMlJION
LMl458CN
LM1468N
LM1489N
1..Ml496N
LM1SS6V
LM1800N
LMl871N
LM1872N
LM1877N·9
LMl689N
LMl896N
LM2002T
LM2877P
LM2878P
LM2896P·l
t..M3189N
LM3900N
LM3905CN
L..MJ909N
LMJ914N
L..MJ91SN
l..M39l6N
RC4136N
RC41SINB
RC4194TK
RC419STK
LM450UA
ICLBOJSB
LMIJOBON
LM1J600N
7SllSN

1.95

7S450N

1.25

1S4SICN

4.9S

7>492

.79
.89

.29
.79
.79

.69
1.00
1.19

.3S
3.00
.79

.59
2.7S
l.9S

.59
1.25
1.25
l.9S
I.JS
2.9S
S.49
S.49

J.25
J.20
l.7S
1.49

2.115
2.2S
2.2S
2.95

.69
1.25
I.IS
3.9S
3.9S
J.9S
1.25
3.9S
6.9S
5.49
3.25
4.9S

1.29
1.49

l.95
.89
.J'l
.89

CAPACITOR CORNER
50 VOLT CERAMIC DISC CAPACITORS
Value
10 pf

1·9
.08

10·99 100+
.06
.OS

:g:.08 :g:
.06
:g: :g:

~~ ~~

100 pf

~~~ ~;

:~

.OS

:~

Value

I .OOV1F
:'tit47/fF

.02~1F

I

:?!7#F

1· 9
.08

10 ·99 100+
.06
.OS

.09

.07

:~

:~

:~
:~~

100 VOLT MYLAR FILM CAPACITORS
.lo
.07
.022mf
.13 .11
.12
J2
.10
.07
.047mf
.21
.17

.OOlmf
.0010!2mf
.0047mf
,Olmf
+20%
.l/JSV
.IS/3SV
.22/JSV
.JJ/]SV
.47/JSV
.68/JSV
1.0/]SV

.12
.12

.10
.10

.07
.07

.lmf
.22mf

.27
.JJ

.2J
.27

:~

.06

:~

.08

.13
.17
.22

DIPPED TANTALUMS (Solid) CAPACITORS
.39
.39
. J9
.39
.J9
.J9
.39

.34
.J4
.34
.34
.34
.34
.34

.29
.29
.29
.29
.29
.29
.29

, l.S/lSV
2.2/JSV
3.3/2SV
4.7/'l5V
6.8/25V
IS/25V
22/6V

.41
.Sl
. SJ
.6J
.79
l.J9
.79

.37
.4S
.47
.56
.69
l.2S
.69

.29
.34
.37
.4S
.SS
.95

.SS
MINI. ALUMINUM ELECTROLYTIC CAPACITORS

Axial
,47/SOV
1,0/SOV
3.J/SOV
4.7/2SV
l0{25V
10/5CIV
22flSV
22/SOV
47/2SV
47/SOV
100/25V
100/SOV
220/2SV
220/SOV
470/25V
l000/16V
2200/16V

1·99 lOD-499 SOO+
.16
.14
.10
.19
.16
.12
.11
.17
. IS
. 18 .IS
.11
.1 8
.lS
. II
.19
.16
.12
.19
.16
.12
.24
.20
.18
.25
.21
.19
.29
.25
.2J
.28
.24
.22
.41
.37
.34
.]]
.J9
.34
.49
.4S
.41
•• 54
.49
.4S
.79
.69
.61
.89
.79
.69

Radial
.47/2SV
.47/SOV
l.0/16V
l.0/2SV
l.0/50V
4.7/16V
4.7/2SV
4.7r,IJV
I0/16V
10/2SV
10/SOV
47r,IJV
100/16V
l00/25V
100/SOV
220/16V
470/25V

1·99 lOD-499 SOOT
.lS .13
.12
.16 .14
.IJ
.IS
.13 .12
.16
.14
.ll
.17
.IS
.14
.ls .lJ .12
.16
.14
.13
.17 .IS .14
.IS
.13
.12
.16
.14
.13
.IS
.14
.17
.21
.19
.2S
.21
.17 .14
.25
.23
.21
. J7
.34
.31
.25
:21
.19
.JS
.31
.27

LIST

ACP

564500 *

5429 00

~~S().1

5'900

99900
11000

72500
890 0

9500

8900

lJOOO
, 75 00
J995

9500

JllATARI"

9500

....J

¥

ATARI COMPUTER

1~900

3595

- - ~"'""'

LIST

*

Apple II 161~
Apple II •BK
Apple 116 .. K
Apple II 6otK
1Z80SoftcarCl&V1s •on80

..

172900

1:"2500

J49SOO

1< 289500

AVAILABLE IN STOR E ONLY

APP L E.

HAf~OWArt:E

Apple 01sk II w11n1erlacc
Appl e Disk llwlo
S11entype Pnnter
Pr o101ype Card

~

ACP

$52900
44900
JSSOO

·15000
22500

Commumca r>0n sCa1d
High Speed Seflal lnre1lace
App•noU II ROM Ca1a

Language Cara
12" Green Mom1or Ill
Pror11e Hard _ Oo~k SuCS yslem

G1aph1cshb1et

·za

lllil

.. 0 . .

Pasu1LanguageSy~t.ern

15995
18900
17495

.......
......
.....
,,.

llt&.~lfll:I

Moun1.i1n Compuler

Joystick
Nume.,cPaa
AOMPl us
ROM W"lf•
AAMPlus
CPS Mulhlu nCl•On
E•o~ns1on Cnassos
Ttiunderctock
X- 10 opl•o n
Pasca10011on

Versac.11d41n1

call
22900
69900
12500
4900

2900

MS R E.n1erouses

Apple Fan
SupR Mod
Au• Sw•tcner SuPPIY
SupR Term

ALS Smane•m
Co1vus
SMO Hard Disk
10Mb

.....

Apple 16K Upgtade K•l
Volr3• v01ce Bo•

:!f.efl rr-.llOOE

-

V1s1ca1t
SuperCalc

-

St.per Sorl
Maol Me•ger
Oa1a Sl.lf
Spell Siar
VlS·80 CPI M
Foru an80
Cobol80
PFS F1hn9 Syslem
PFSlll11pg1t

....

ATARI

,,

.....
6'9 00
IOQO

i999S
19995
21995

"'"
""
THE COMMUN ICA TOR

159 00
111995
11400
13900

199~

20000

"' '"'"f'.C MMll

61500

1J9500

460G w ' g rap n1cs
S60G 14 7S "' cam.,ge

l flftl:O

'"'00
J695

K il

Pa ckage D eaj
Sou•~•Pi.g

850 I 0
830Moaem

Oo ... JonH

~:::i,·~~11..e $444115

Com1J1>st"<•e

Pi.g

P~g

A.CP

$379. gs

89900
l lOllXI

I

XEROX 820

S49900
fREE 1 CS 8USINESS SOF lWAFIE
.,., purctiase A. R G l AP P.oyre>ll ln•entory
S110000 VAlUE 11· only
LIST
820 - 1
.'J 1 .i sys te m
S299500
)f.. 1120· 2
J79SOO *
8 5ystem
Cl' M
20000
29500
50000
W11"1~""'111

......
.....

Maxell Olskelles

LIST
S47900
10000
AAtOO

....."""

8900
J6500

...

IOOCO

~Ga'

mM

TrnM INAL S

ACP

iC SJll900

'.littllal

ACP
524960 0
J19500
16995
.?J995

LIST

AC•

Tl\.ti'IRKD

'"
"'"
"<JC
"""

569900
95000
99500

559900
69900
19900
99900

,.. _

ERROR'f.AEli

.

a Klm:u • 11A llll•llll St\Rl·Jlllll, .

..., '

!)tit

"

~.

1.;

..

~-

,.. ,,. ...,, .~_c,...._.. ..
• .. . ' " ~·~·

,..

•

" ......
' . .,.
•.,.. . . ....'°.,

• 'tl-llJ11i;1.Ul1&., lm .- b"-IYJl ·t-. .
\,.

Ot•-..i!I\\~

•

.........

524000
1595

12900
3"'900
32900
32900
22900
22900
119500
17900
25900
14900
8900
19900

_...

•

• ···
~"""1r.-..W
tttltl*' ~
• •lill'l l '•
Iii
II WI" ~ I

',.,
~·

,.

'1.,9 ,,.Wt.U

. , (.....

• t 111.. IUt.lllllOld.Ul nt

. ,.
4

"""•~ ·. l' i

....... , . r\l.>f"Nl((llllllH.IMil

lJ •~ .....,...
...... 1
•l\.,llll:L.l>s~ .1·1

l,1
•

W' ..... k-..

.....

~• P. tHClltil ~

~l'lo

tt11n""""'n;111;V"l.1h,._..
Hfl'-C ..,11rrr;alll'i0 vmmiol•
~tMMr~~IW\)ll uho
~Gt.itOll<\.._...,

• Automation or
Robotic Assembly
• Education in
Robotic Priciples
• Artificial lnteligence
Experimenls
• Computer Art and Games

m:.~...-~
Mll"~ 1'~1

p.u

........~. DAio

Allple·Cal
Aulo·Ca t
~IWNUla.-,

LISI
519995
19995
34995
29995

ACP
514900
16900
J0900
239 95

SJ1900
21900

529900

.......... .,,.,.........
.........
"'"' .....
...,..
,,,.... ,,....

.... ,
.,_
., ..,
J I YGO

IH'H

1'1)00

•OCKWU._l
AIM 65 w il l(

;i._, w

AIM6Sw 14K
81\ BASIC ROM
A.~~cr,, •1cr rieM
Po.,.c1 Suooly
Enclosure
iOlill S'/'Sl !':m w 41(

S1J9S

1-D lflfDll

~=

17l000

61.V> QO

tt1t-•1uA(l.ol•(ltwn. l nii14

Srt•lrlmOdem

)1$1;1100

S4J500
"7500
9900
8400
5495

•K

~9

95

66900

MUFFIN TYPE FAN

115 VAC I wans WA7A1

/80 S1a11f'f K•1
l80 S tar1NASI
SOC 100A S 1
sec 200A s 1

Fac101y !ruh

Qume Only S569.9s

OUM( Ot I 0 'CI

D rS
556995
Tandom TM100- 1 5 1 4• Dos~ Dflvl'
21900
MPI BS-1 ·5 1.4 - 40 Jrac•s
27900
Snu9arl SA400·5 l r4" JS lraci.s
29500
Snu9ar1 eoo, 1101R 8
44900
Siemens Snugart Compahole Moal'I ~D0 - 120 - 8D
"'900
PEFISCI Mooei 211 Dual
119500
MPI BS' 5 I 4ff Dual
34800
WANGO SIEMENS 2
29000

HP.41CV.,. 2 2K mf'm? •1
HP -~ IC Cal cu1.i101
Memoty Modu lf' TO• 4 IC
Ouad RAM
Ca•dAeade•lo• • IC CV
Pron1er lor 41C CV

.. i..W'>

~~'.'~1a~ ~~=~:;d ~.e;,~, c * ~E,o;•
4

J2500
25000

ir1 Best seller
LOWEST PU8LISHE0 PRICE
Nole : Supp l y L1m1 te d

BYTE April 1982

LI S T
56"5 00

.....
....

ACP

4~00

36700
39900

RCA
Cosmac VIP

9100
21500
J8500
12500
13500
15000
15000
15000

.

.,
,.,.,
'""

.....
""
.....
,,,GO

TERMS: MO Casruer s C'1eti. BaM w ..e Persona1 cl'>ec~~
.111c;.. 2 we e ~' 101 p1ocei~n9 Include D11.er' L•cen~• ana
c a•ll. s V<l-i MC AMEX CB adll3 ... ~P V•C l'C'1<1•9f
AIJ03""' ~"•PP'"9 & Man at.ngo •S2 ... ,,,crie.-e• •Sg<eale:• Adil
10.. ID• ro<e.gno•Cle•~ o• US Pa1tei Posr inc1uoe Tei~pnone
"""'tit'• NO COD ' Pr•Ces su1ec1 lo O•ange ..,,.,,a,,. n011Ce
'i•;'nl' . 1 em~ sut11ec1 IO DflOt sa1• W• ••st>r•• 1'1e n9M IO
\d t>S 1.1u oe manufaclurl'I Flela u pnces ma, . 1r 1
Clt'!M

ntoo

"'"'

$429. 00

J6700

MOO

;l. ~.)00

540

4~9 5

S149500
5 199500

•or

516900
19900
23900

Vo51Term
BPI General Ledge r
Accounts Rete1 valil(!
ln wl'nto1y
MiCfOCOUl oe<'
Micro Telegrapn
Accounling Plus
OB Maslel

s

A2se,,es 1s p1u9 · compa110le
SaveSJOOon dual dro•esystem
DOS so 11.... .:1<e no11nt1udeO
A2 5 , , 4 ··· \4JKD"ve
A2C conl•oller
A405 11• · 1601< D11v e
A70 5 114 · 286K D11ve
&-:CQn ~lft
MQ J1:f0

l~CERTl~IED

*

53J995
• 11 00

'900
89900
9000

'OS

li!mlllllDIP.llli
VERBATIM &

4500
2995
19900
29900
29900

74900

...

Q.•5 D rO.ttlO...,Jfl

*

189500 -tc. 1•9500
219500
179 500

VJOO

ANA DEX
950019501

V80S•ngled l •ve.t3SePs
V 80 Dual do ve , case , ps

.....
.....

296Soo1c:n9500
24900
1t9p

C. ITOHI VISTA

MINI DISK DRIVE

...00

•SOO
11900
16900

..,.

VISTA V 80

15995
H &H

DIABLO
631JQ.,,sv.... r1ee1
ftacto•

Jf.. ''"""'"

CABINET
.,.12 si ng le-s ided drives ps!oc
w/2 doubl e-s«Jed dnve s hs&c
A800Dout>le den5•tv con1roile1
c1or Apple compulersJ

1'•oa
,_,.

195 00

ou.. .

VISTA V·DAIVE
Modt1V -tOoort1oppr ditk
endosurn wilhOume Oat alra k 8

22500
13900

ccs s.t..4 ..-a

~

~

-~~~~~~~~=~

31500
17500

18000

nsoo

1'c

;>19:!,

49500
19500
20000

~UQ

U.oWMiib •61'

SSM AIO S.roa11Pa1allt1
lneKevt>oa•dC o mpa ny

lf 15 00

52500

s 645 00

.._"i..~~i.

1 year e at wo'lrfilnly
Par<tllitl Prmler lnfedace

a

..

39500
2·100

1EEE .488 1nterlace

¥

5102900
109900

n1••

Apple 111 1281(

ACP

S1JJOOO
153000

SJ9900

400 Elas•c 1..~ n 9u,1<je M odule
800 w 161\ RAM
41 0 Poo9 R~co•Ol'r
825Pronlt'r
530 ACOUS1oC MUOt•m
8SO!nle•laceMoO..h•
Mfl\ 16K RAM
M TK J2K RAM
ATARI VosoCalC

NEC

A pp1e Board Sel

ZBO Soltcard 1M1crosot11
16K Ramcard ! M1Cr osot! •
V1s 1on 80 d1sp1ay card 1V•St<l
AL L THREE O NLY S619s<h€ - S306

LIST
5395 00
195 00
395 GO

ACP

528900
169 00
299 00

Floppy Disk Power Supply
01 1.., l'S 2 0PveS
·24V <h JA -SV t'h 2 SA -SV ((i OSA
ACP
LIST

5159 00

12 8& 1/J MfJn1t(Jr
rSun1:r

Valu~ 1

S89.95 ea .

599 00

Circle 10 on inquiry card.

"BECKMAN DIGITAL MUL TIMETERS
TECH 300 D1g1ta1 Mul11me1er

TECH 310 01g11a1 Mttll1met er
TECH JJ001g1tal Mull1me1er

VC·201 V1nyt C•rrymg Cue
DC·20'l Oel'.uu C1rry1n9 C11se
'

HV-211 M1gh vo1u1g1 Probe

RP·221 AP P1obe
CT-231 AC Cun1nt C11mp
Ol-2'1 Deh1a1Test Lead 1<11
TL·2•2Squ•relest LiJ.!>01

s

IC SPECIAL PURCHASE
82$09 6'1x9 RAM
0P830'0c1a110river
0AC86EX 01 A Conv
MC1650 H1 Spee<! A/0
SN75136
MC10210
LM339
LM710CN
LM711CN
78M06
79M06
74157
74161
74C74
MC1~33P 3 5 01911 AIO
ICL8211 ''olt Flet
LM1850N0r Faull
LM2900N OuaCl Amp
LM2917N FreQ 10 Volt Conv
MEM4963 Moslet Smoke Oeteclo1
27508 32x8 PROM (IM5600)
ULN2003A 7ch dr
MCM1.t505 64 bit 51 FIAM
MOC1003 Op!o Cap 1.tNl8 1
SPX33 Oplo Cou p
IH5045 CMOS Sw OPST
UA3°"5 Trans Array
TR1.t02A UAFIT
MK 1007 Oyn Mem Sholl Rtq
5318 TV Ch Oosp C!fcu1I
8700CJ 8CJ11 A ; O
7520125

11000
"'"00
'8900
0000
2•00
3500
3500
"00
0000
600

$34995

2 orl MHtf1pand1bloeu-2 1tll'1
16K 4 MHz Kil

S15995

16K4MHZ A&T
32K MHz Kol
4 MHzA&T

. ,....
....

21795

*;;:~

*321(

Bare Board

3995

Bare Bd w/i111 pa•I$

808018085 SUPPORT
815518156110

820517.tS 138 Oecod"
82128bo1 lf0
8214Pnonlyln1

39'
27'

'"
'"
"'
"'
'"
'"
"'
"'
"'
"'

8216 Bus D11~e1
8224Clock Gen

2'5

29'

.,~ .. •lllllH.I
8226 Bus Ori~e•

8T26Bia0mer
8228Sn Con
8238 Sys Con

1595

82531n1 Timer

1295

8255 Prog 110

'50

8257 Prog OMA
8259 Prog 11'11

8275 CRT Con

2995

8279P1og Keyboaro

zeo.P10
Z80A·P10
Z80·CTC
l80A· CTC
Z80·0MA
Z80A·OMA
Z81'.).SIO/O
Z80A·Sl0/0
z50.s1011
Z80A·Sl011
z30.s1012
Z80A·Sl0/2

UoWM,t
4 0 MHz
2 5 MH1
4 O MHi
2 5 MH1
4 O MHz
25 MHz
4 0 MHz
25MHz
40 MH z
25 MH1
40 MHz

"'
'"
'"

"00
2800
3'00
'900
7700

.....

'"' 00
17000

PC-14
PC-16
PC·24
PC...iO

.....
.....

2.t Pon
40Pm

..
....
,

I >I>

6!10128•8RAM
6820
6828 p,,o,.ry tnt
6834· 15 12 •8 Eprom
684St H046SOS CFiT Con!
6847Co1or CFiT
68SOACIA
6852Se11a1 A<1ap1er
6e60Modem
6682Mol1ula1o•
6871A 1 OMHl OSC
6880Bus Driver
MC68488
68047

6520PIA
6S71Mul1
6530-002 . 003. 004. oos
6532

....

'"
'"

1075
1695
2995
2995

"'

1095
119S
2595

....
"'

199S

S425
129S

~''' •llC •ll

SB99S
169S

JU:PIQCdjlS

fril!iV', f'~J

.....

rroe1oo.i1,

M-

249

"'
"'
"'

"'
"'
'"
"'
"'
"'"
.,,
"'
"'

"'
"'
'"
"'
'25

8

"'

995

14
16
18
20
22
24

1195
1695
169S

J6
40

875
725
1195
17S
835
795
895
89S

..

"
115
J55
26S
255
325
sso
395
690
47S
795
62S
925
1025
125
82S
72S
695
850

28

n '

Tin
s 32
J6

19
20
24
29
24
38

Gord
s

45
59

.

38

62

"

69
79
85
,.,.

99
110
120
1 49

I~

1 59
189

~

"

58
60

140

'"
"'

199S

1171 . 0 18" &Mrn•lloppy
1781 Dual FIOPP V
1791 · 01 Dual Floppy
1791·02 Du al Floppy
1793 OD. OS Floppy
1797 DO OS Floppy
169\ Oala Scpara101
2143CIOCk Gtr'o

149S

990
1495
499S

"'

1695
2995
1175
1995
1.t9S
149S
129S
J495
4995
4995

...
1095

'"'

SJ2S

3'5

"'
"'
'"
'"
7'0

395

S3495
J495
J495
2495

3'95
229S
2220
299S
1895
3295
299S
3495
3995
349S
249S

lot' AppM fT RS-80
8pc5411616K200t 250ns
Specoly compull•

*

51595

CALL FOR VOLUME PRICING

r

S1JSO
2200
13SO

"'

1395

"'
"'
"'
"'
"'

8038 Fu nchon Gen
MC4024VCO
LM566VCO
XR2206 Funcl1on Generalor

S4SO

29'

'"
"'

SH IFT RF.GISTERS
2S04'1
2507V
2517V
2524V
2525
2527
2S28
2529
2533
J347

S 149
149
1 49
149
149
149
149
149
595

MM500H
MM5056N
MMS060N
2SIOA
2847
3341
J351
3357
9403
9408

S

50
295
29S
195
49S
495
1795
695
2495
99S

CTS DIPSWITCHES
CTS206·2
CTS206·4
CTS206·5
CTS206·6

S 1 75
1 75
175
1 75

UARTS BAUD RATE

"'

'

87008 Clll B1na•ay
8701 10bot Binary
8703 8Clll TS
9.aoovo1110 FreQ Conv
87SO 3 112 0 1911 BCD
1408L66CJ>I
1408L88t1r l
DAC01 D 10 A
OACOS
DAC 100

"'"

1295
1395
1J4S

S2495
2995
3695
449S
4495
5.t9S
1895
189S

AID CONVERTERS

499S
12995

UV "EPROM" ERASER

~

s 1 25
1SS
36S
285
270
J50
595
4)$
750

1 JO
159
375
295
290
375
6SO
4 7S
89S
S95
975
795
1095
1295
19S
995
79S
99S
995

Wl1tWr•Pl le~l!t
•Pin•
L.. ., . ,....,u...

050

1295
1295
1295

"'

100

s

SOCKETS

s 11000
7500

S· lOO Sound 8oa1d
8080A CPU
32K Sta1rc RAM !2114}
BK Ep<om (2708)
270812716Eprom
ACP Proto Ba
Veclor 8800 P1010
vector8803 11 5101 MB
ACP Extender w 1Corm
13 S101 Motner Board (WMC)
9 5101 Moine• Boara !WMCJ
8Slo1Mo1her(Expandabl!')
Floppy PCB (8., SHUGAP.TI
S100 (AYS·89101 Sounl1 BO
Apple Sound Bd

1195
2195
1995
199S

1· 24

...."'

s

NEW LOW PFllCES
OnlyS 195
Only
695

21L02 450ns
21L022SOns
2 111
2112·1
2101·1
2114N 1450nSJ
2114L·2S0r'oS(4045)
2114L· 450r'oSl404S)
40442SOns
40 4 44S0ns
EMM4200A
EMMU02
AM09140141
AM091JO/J1
1101
P212S19J42S (4SnsJ
651J \Kx\ CMOS
2147 Low Powe1 4 K Slahc
93415

'"

BARE PC BOARDS

....

*
82SS P1og 110
82S9 P1og lnol

"'
"'

OB25P !AS2J2J
00255 Fl!male
Hoo a
Sel w /Hood. Sale
22144 W/ W . SI T. KI M
43186 WIW, S/T, MOT
501100 5 ·100 Connec1o• w / w
S0/100 S·tOOConnector sit

59'

82S2lf6330156!Xln4S188
82S115 (512•8) TS
82Sl231561Dn4S268 \32~8) TS
82Sl26.1S60Jn4SJ87 !256•410C
82S1291S623n.tS287 (256x4j TS
82S1J01S60.t174S570 (512•41 oc
82Sl31174S571 (51214] TS
82S137174SS7J(1024x4)TS
82Sl4113624174S474 f512x8j TS
82S147114S.t12 (512•8J TS
74S471/63Wt256x81TS

1'111'nHliU{11t..A)l'!i
fM$i.111,t:IJ'.UY

"'
"'
'"
"'"
'"
"'
"'
"'
'"

2S13·001 (SVJ lJpper
2513·00S(5V) Lower
25\3 . ADMJ (5V) Lowet
MCM667 10 ASCII Sh1!1eO
MCM66740 Math Sym bol
MCM66750A1pr1a Con1101

BIPOLAR PROMS

fS

'"

68000

$475

S69 95 w1c1ara
134 9S ea

'50

l !O

6800 SUPPORT

* Z·8CPuw1rony
6.:iso' & deoug P•OQ•.Jm
Plus 6132 companion quas1·s1ahc RAM

JI01100
31or100

"'

$1995

NEW' from Z1log

"'
"'"
29'

Z80A
F·8(38SOJ
2650
C0 1802
8080A
8080A· 4Ml-lz
8085
8008·1
2901
290\A
TMS9900JL
6S02
6502A
IM6100
6800
68000 2 OMHz
6802P
803S
8039
INS 8073N
8755
8148
6809
8086

PROTO BOARDS

PROTO CLIPS

3!or100
2!or100
2101199

MICROPROCESSORS

-+cs1 49

Prime4S0ns
812995
2716SALE 8 1S99S
2732SALE8 / 6995

3101 1 9 9
2 101 199
2101199
3995
.t99S

Z8001 16 CJ1t to 8Mb
28002 16 Cli! lo 64K

lorZIO b•Hd 1y11tm1

6K STATIC RAM !TMM 2016J 8 PC5 @9 9S l!a

1395

8804
6602

1995
299S
2.t95
299S
2.t95
299S
2.t95
2995

~64~ ~~~~~~EE\~~~~) 1~g ::: $ S~ 9~ : : 

29
29

..,,

I.,.

M SELL-OFF

PB·6
PB·IOO
PB.101
PB ·l02
PS.103
PB.104
PB-203
PB· 203A
PB·203A Kil

"'
"'
"'.,
""
""
""39
'"

.t1614116 16K (16 Pm}
416 200 r'oS Se! 018
.t\1S8K(16 Pon)
.t050 4Kt1 (18 P1n1
.t060 4Ktl (22 Pon}
40964Kx1 {16 Pon)
2104 4K•1 (16 Pini
4017 4K • 1 p6 Pml1UPD414
5261
S262
S270
5280
1103
4008L

'50

8243110 Exp
8250Asyn Com
825 1 Prog VO

7400
.ti( [)yN1mk RAM (16 Pin)
MK401520pes@199
(Pin Equt-r. MR 4027 w/ 1 Intl r•trnt1}

2 lo• 199

MCl372
MM5298·4A/B
LM377
LMJ80
LM387
LM4558
AC.t136
RC.t131
COM5027
COM 5037
TMS 4060 .tK RAM (22 Pini
TMS 40504KFIAM (18 Pini
MCM 661)4 41( RAM 116 Pon)

S1195
4495
3495

8755 J/0 w/EPROM
8202 Oyn RAM Cont

MDSTEK
5895

TR16020 (SV. 12V)
A Y5101J (SV . 12'11
AY51014A/1612 !5-141/J
AY51015Al186J !S'IJ
IM6402
IM640J
2350USRT
16710 A5110S
MC14411
4702
W01941
COM5016
1NS8250

ttM~ ..
1,6~

Circle 10 on inquiry card.

CTS206·7
CTS206·8
CTS206 9
CTS2Q6 .\0

S 1 75
I 95

•H
!JS

I

.,,

S39S

"'
'"
"'
"'
995

2.t9S
119S
1495

"'

169S

SN7400N
SNHO I N
SN7.t02N
SN7.t03N
SN7404N
SN7.t0SN
SN7406N
SN7407N
SN7408N
SN7409N
SN7410N
SN7411N
SN7412N
SN7413N
SN7414N
SN7416N
SN7417N
SN1420N
SN142\N
SN7422N
SN742JN
SN7425N
SN7426N
SN7427N
SN7.t29N
SN7430N
SN7432N
SN7437N
SN7438N
SN74J9N
SN7440N
SN7441N
SN7442N
SN744JN
SN7444N
SN74.tSN
SN7446N
SN7447N
SN7448N
SN7.tSON
SN7•51N
SN745JN
SN7454N
SN7459N
SN7460N
SN7470N
SN7472N
SN7473N
SN7.t74N
SN7475N
SN7•76N
SN7479N
SN7.t80N
SNi482N
SN7483N
SN7485N
SN7486N
SN7489N
SN7490N
SN7491N
SN7492N
SN749JN
SN7494N
SN1495N
SN7496N
SN7497N
SN74100N
SN74107N
SN7.t109
SN74116N
SN7412 1N
SN74121N
SN74 122N

S 19
22
22
22
22
23
23
2J
26
23
22
29
29
J9
S9
29
29
22
JS
29
29
29
29

74LSOON
14LS01N
74LS02N
74LS03N
74LS04N
74LS05N
74LS08N
7.tLS09N
74LSION
74LS11N
74LSl2N
14LSIJN
74LSl4N
7.tLS1SN
74LS20N
7.tLS21N
74LS22N
74LS26N
;4LS27N
7.tLS28N
74LS 30N
7.tLS32N
74LS33N
74LS37N
74LSJBN
74LS40N
74 LS42N
74LS47N
74LS48N
74LSS \N
74LS54N
74LS5SN
74LS13N
74LS74N
74LS75N
14LS76N
74LS78N
74LS83AN
74LS85N
74LS86N
74LS90N
14LS92N
74LS93N
74LS95N
74LS96N
14LS107N
7.tLS109N
14LSl12N
74LS113N
14LS114N
74LS 122N
74LS 12JN
74LS124N
74LSl2SN
74 LS126N
74LS1J2N
74LS1J6N
14LS1J8N
74LS139N
74LS1•5N
74LS1.t8N
7.tLS1S1N
74LS153N
74LS1S.tN
7.tLS155N
7.tLS1S6N
HLS157N
14LS158N
74LS160N
7.tlS161N
7.tLS162N
7.tLS163N

S 26
28
28
28
JS
28
28
35
28
39
J3
47
9S
3J
26
J3
JJ
33
33
33
26
J3
55
4:,
J9

4S
23
29
25
29
29
19
79
57
95
95
79
79
65
79
19
19
19
19
25
23
29
29
34
34
38
34
460
49
95
55
6S
JS
I 75
39
S7
4S
45
69
65
69
290
1 20
J2
37
195
29
29
39

/5

79
79
9S
26
29
29
45
42
59
•5
45
79
1 19
45
S7
75
7S
88
98
45
45
43
43
4J
55
1 19
l 35
89
S2
79
49
BS
85
1 25
1 ~9
79
79
1 70
1 19
99
85
7S
I 05
I 15
I 05
105

.

SN74123N
SN1412SN
SN74126N
SN74128N
SN741J2N
SN74136N
SN74139N
SN74141N
SN74142N
SN14143r.;
SN74144N
SN74145N
SN741.t7N
SN74148N
SN74150N
SN7.t15 1N
SN74152N
SN74153N
SN74154N
SN741SSN
SN74 156N
SN741S7N
SN74158N
SN7.t160N
SN74161N
SN74162N
SN7416JN
SN74164N
SN74165N
SN14166N
SN74167N
SN74170N
SN74172N
SN74173N
SN74174N
SN7.t17SN
SN74176N
SN14177N
SN7.t179N
SN74180N
SN7418 1N
SN74182N
SN1.tl84N
SN74185N
SN7.t186N
SN74188N
SN74190N
SN7419 1N
SN74192N
SN74193N
SN74194N
SN7419SN
SN74196N
SN74197N
SN74198N
SN7.tl99N
SN7.t221N
SN7.t2SIN
SN74273N
SN74279N
SN7.t28JN
SN74284N
SN7428SN
SN7.t290N
SN74298N
SN7436SN
SN74366N
SN74367N
SN74368N
SN74390N
SN7093N
SN74J93N
SN74490N

$ 59
39

14LS 164N
74LSl6S N
7.tLS 166N
74LS168N
74LS169N
74LS110N
HLS173N
7•LSl74N
74LSl75N
74LS181N
74LS190N
74LS191N
74LS191N
74LST93N
74LS194N
74LS195N
74LS196N
74LS197N
74LS21N
74LS240N
74LS241N
74LS242N
74LS24JN
74LS244N
74LS245N
74LS2UN
74L S248N
74LS249N
74LS2SIN
7.tLS2S3N
74LS2S7N
74LS258N
7.tLS2S9N
74LS260N
74LS261N
7.tLS266N
14LS27JN
14LS275N
74LS279N
74LS283N
74LS290N
7•LS293N
74LS295N
14LS298N
74LS324N
74LSl47N
74 LS348N
74lS352N
74LSJ5JN
74LSJ6JN
74LS36SN
74LSJ66N
7.tLS367N
74LSJ68N

5119

~4LS37JN

74LS374N
74LSJ7SN
7.tLSJ77N
74LSJ85N
7.tLS386N
7.tLSJ90N
74LS39JN
74LSJ95N
74LS399N
74LS424N
7.tLS668N
74LS670N
81LS9SN
81LS96N
81LS97N
81LS98N

59

"
"
"'
"'
"'"
"'"
"
"'""
75

79

"5

'20

."

"'"
""
""
"'
"'
"'
""
88

020

79

75
75
75

"'

75
22'
22'
995
390

"'"
"
"""
"
"'
'"
95

•••
75

'"

390
390

"'"
""
"

..",
190

090
t 90

"
"'
'"
'"
t"
""
"

2 20

005

!05

"

"'""
"
"'"
"'
'"

"'
t"
'"

2 20

ooo

'"
'"
'"
'"
85

"
"'""
295

"'

..o
59

""
"
'"
"'
"'
"'
t"
'"
"'
"'"
""
"
'"
"'"
"'"
"'
"'
'"
"'
"'
"'
'"
"'
"'
095

23'

229

Unclassified Ads
FOR SALE: Complete working replica of EN/AC·/ computer. In·

FOR SALE: Tl Silent 700 smart termina//pmter with built-in

eludes operator's console, monitors. Model I 5 Teletype. and 2000
spare tubes. Must sell; switching to wood heat 52 .95 or best cl·
fer. Fred Gerbil, 70 Main St.. Petersbutter. N-i 0345B.

acoustic coupler. Perfect condition. S1295 . Anderson Jacobson
A J 1234 acoustic coupler {vadic-compatible j. Also in perfect
condition. 559 5. David Fields, 25 Parkside D r.. Princeton. NJ
OB540, {6091 92 I ·27B I.

FOR SALE: Techrnco T/9900 Super Starter microcomputer
w ith instanc input assembler. 2 K bytes RAM. and all manuals.
All in good condition: make offer. Back issues of K1lob21uo

M1crocompucing and lmerface Age; cover price plus shipping.
Send SASE for list. Lariy Neville. 1654 Bowood Rd., North Palm
Beach. FL 3340B.

WANTED: I am a 17-year·old French student who is interested

Augusr:. Eric Meyer. 2 rue Lamartine. l.utrerbach 68q6Q France.

WANTED: Any technical information {even a circ uit
schematic! for the Model ARDH·2 I paper-tape reader made by
KOi Adt rol. Inc.. of Broomall, Pennsylva nia. Thiscompany is ap
parently defunct I w ill gladly pay copyi ng cha rges. R Hoffman.
134 1 Ginny Lane. Colorado Springs. CO B09 IB. {303)
599-0739.

FOR SALE: TwoType43 with built-in modem and one Type

FOR SALE: Digital Group ZBO system. 1B K. 64 by 16

40 complete with spare printer. Total price for a l 1s 53000.
Charles Soroka. 339 Westg len, Glen Carbon. IL 62034, {6 I BI
797 01 B3.

display. dress cabinet. keyboard. and green phosphor monitor.
5 1200. Pete Simmons. 21 9 Pendleton Hill Rd .. North Stan·
ington. CT 06359. {2031 535-2040.

in computers. I have done programming on microcomputers. par·
ticulany on CPIM and ZBO systems 1n K and MBASIC. COBOL.

and assembly language. I am especially interested in systems soft·
wae. I a"T1 seeking a chance to work with computers fl the U.S
during the summer of 1982. This would cover JUy and/or

UNCLASSIFIED POLICY: Readers who are soliciting or g1v1ng advice, or who have
equipment to buy, sell or swap should send in a clearly typed notice to that effect. To be
considered for publication, an advertisement must be clearly noncommercial, typed double
spaced on plain white paper. contain 75 words or less, and include complete name and
address 1nformat1on.
These notices are free of charge and will be printed one time only on a space available
basis. NotJCes can be accepted from individuals or bona fide computer users clubs only We
can engage in no correspondence on these and your confirmation of placement is ap
pearance in an issue of BYTE.
Please note ttiat it may take three or four months for an ad to appear in the magazine

FOR SALE: SwTPC MP·B B K memory boards. Fully func·
tional. mint condition with documentation. S 100 each. Also.
some spare memory chips available. Nick Hulbert. 5602 Ford
ham St.. Lubbock. TX 79416. {B061 795-0535.

FOR SALE : APF imagination machine microcomputer com·
plete. Ready to hook up to any TV. Includes games: baseball.
blackjack. bowling. boxing. and many others. plus cassettes.
WoJth over 5800. can be purchased for 5600. Perfect-like

new. Jesse J. Lombardo. 523 Sweet Home Rd., Eggertsv1lle. NY
14226.

FOR SALE : Rad ioShack Business Computer Sys/em Model

I,

Level II with 32 K. Like new. Includes screen. interface. three
disk drives. and dot-matrix tractor-feed primer. 52995. Joseph
Levy. 249 Ki nderkamack Rd., Westwood, NJ 07675, 1201 1
664 -B /OO.

WANTED: Advice on adapting the D D CIPM 2.2 on the Intel
lntellec MDS230 to use the Integra l SD drive via the IOC con·
trailer. Would also like to get 1n touch with o ther CP/M·on·MDS
users. Gil Glazer, B9 Bograshov St., Tel Aviv 63297, Israe l.

FOR SALE: S· I OO boards: Central Da ta 64 K dynamic RAM
with 32 K populated. 4 MHz; 5250. SSM 104 2-serial.
2·parallel: 5150. V ersafloppy I disk controller; 5 175. Tarbell
cassette 1nter1ace: 5125 . SSM CB/ A BOBOA processor; S150.
Certified check and I pay shipping . W .M . Broad. 23 17 Rodgers
Dr. NE, Huntsville, A L 35B I I , (2051 536·4 5B5.

BOMB
BYTE's Ongoing Monitor Box

542

Artlcle #

Page

I
2

32
40

3

50

4

56

A Human-Factors Case Study Based on the
IBM Personal Computer

5
6

76

96

The Hewlett-Packard Interface Loop (HPIL)
Strawberry Tree 's Dual Thermometer Card
for the Apple
A Human-Factors Style Guide for Program
Design
The Atari Tutorial, Part 8: Generating Sound
with Software
A Po(r)tpourri of Ideas
The Input/Output Primer, Part 3: The
Parallel and HPIB (IEEE-4B8) Interfaces
User's Column: The Osborne 1, Zeke's New
Friends, and Spelling Revisited
Designing the Star User lnterface

7

108

8

134

9
10

158
IB6

11

212

12

242

13

2B4

14

302

15
16
17
lB
19

312
322
371
380
39B

20
21
22
23

439
447
464
472

Article

AuthorfsJ

A Generic Word Processor
Use Infrared Communication for Remote
Control
How to Use Color Displays Effectively

Schrodt

Designing a Text Editor? The User Comes
First
Managing Words: What Capabilities Should
You Have with a Text Editor?
Two Word Processors for North Star
A Disk Operating System for FORTH
Selector IV by M icro-Ap
MOD Ill: TRS-80 Features for Your Model I
Binary-Coded Text, A Text-Compression
Method
Career Opportunities in Computing
Converting Apple DOS to Pascal Text Files
A Simple Multiprocessor Implementation
An Introduction to NSC Tiny BASIC

April 1982 © BYTE Publications Inc

Ciarcia
Durrett,
Trezona
Cooper,
Marston,
Durrett,
Stimmel
Katz
Murray
Simpson
Fraser
Barden
Leibson
Pournelle
Smith, Irby,
Kimball,
Ver plank,
Harslem
Jong
Finseth
Caudal
Reece
Abbott
Rocke
Trapper
Johnston
Matthews
Harrington
Handy

FOR SALE: Exidy Sorcerer with 32 KRA M. 9-inch Sanyo
monitor. casserte recorder. Development and BASIC ROM Pacs.
S200 of software including System Three BASIC utility and
Development Pack Extender. cables. and al! manuals. 5900 or
best offer. Also. Eaton LRC 6400 + printer with cable and
paper. 5200. All in excellentcond1t1on . Martin Siegel. 252·07 B2
Dr. . Bellerose. NY I 1426. {2121 34 7·0053

FOR SALE OR TRADE: S·/00 boards. /Cs. power supplies.
and magaZlnes. Too many to /1st here. S. Rajabzadeh. 2666
Paganini Ave .. San Jose. CA 95122, 140BI 23B·2969.

IBM Leads Ciarcia
Two Sets to Love
Once again. our BOMB-card
mail bin has overflowed w ith re
sponses to an article on IBM' s Per
sonal Computer. " A Closer Look at
the IBM Personal Computer" by
Gregg William s outstripped all
other articles in the January issue
and ran away w ith first place. Our
congratulations to Gregg for a first
rate review. Second-place prize of
S50 goes to Jerry Pournelle for his
User's Column entitled " Operating
System s. Language s. Statis tics,
Pirates. and the Lone W olf." Steve
Ciarcia has to settle for third place .
this month . fSorry. Steve, but no
matter how w e counted, you still
came up third .)

·
lnciulrv No.
1
2
3
4
5
6
7
8
9
10
11
12
477
13
478
14
15
16
17
19
20
22
23
24
26
27
28
29
30
31
32
33
34
35
38
39
472
40
460
461
41
42
238
44
45
47
178
49
50
51
53
54
55
37
277
56
57
481
5B
59
60
61
62
63
67
64
65
66
6B
'
69
70
71
72
73
75
76
77
78
79
BO
81

Page No.

471h STREET PHOTO 327
A.M.ELECTRONICS 11 2
A.S.T. RESEARCH 222
AB COMPUTERS 521
ABM PRODUCTS 224
ACCUPOWER 280
ACE COMP. PROD. 506
ACTEK 499
ACTION COMPUTER 257
ADV.COMP.PROD. 540. 541
ADV.DIGITAL PROD. 510
ADV.DIGITAL PROD. 512
ADV. EFFORT·SAVER 520
ADVENTURE INT'L. 431
AEGIS SYS 520
ALF PRODUCTS, INC. 216
ALL ELECTRONICS CORP 498
ALLENBACH IND . 64
ALMALY TRADING CORP. 488
ALPHA BYTE COMP.PROD. 38, 39
ALPHA BYTE COMP.PROD 203
ALPHACOM 236
ALSPA COMP.SYS. 57
ALTOS COMP.SYS. 168, 169
AMDEK CORP. 255
AMER.SMALL BUSN.COMP 244
AMER.SQUARE COMP. 156, 157
ANCIE LABS 438
ANDERSON JACOBSON 396
ANDERSON JACOBSON 449
ANSCO 518
ANSWER CORP. 132
APPARAT INC 81
APPLEWARE,INC. 512
APPLICATIONS GRP ,THE 226
APPLIED MICROTECHN. 114
APPLIED SOFTWARE TECH 351
ARRIX LOGIC 518
ARTIFICIAL INT'L.RESRCH 488
ASAP COMPUTER PROD 381
ASAP COMPUTER PROD 406, 407
ASHTON·TATE 365
ASPEN SFTW.CO. 60
ATARI 144, 145
AUTOCONTROL INC 272
AUTOMATED EQUPMNT. 125
AUTOMATED PRGRM
METHODS 514
AVOCET 238
AXIOM CORP 229
B&B ELECTR. 504
BASF SYSTEMS 245
BASIS, INC. 275
BAY TECHNICAL ASSOC. 459
BELL,JOHN ENGR. 519
BISON PRODUCTS 154
BISON PRODUCTS 498
BIT 3 COMP.CORP. 451
BMC 193
BORLAND LIMITED 282
BOTIOM LINE.THE 264
BOTIOM LINE,THE 514
BOTIOM LINE.THE 520
BOWER·STEWART 508
BRIDGE COMPUTER 173
BRISTOL SOFlWARE 360, 361
BUCKEYE STAMPING CO. 461
BUSINESS & PROF.SFTW. 239
BUSINESS OPERA TING SYS 79
BYTE BOOKS 225
BYTE BOOKS 363
BYTE BOOKS 403
BYTE BOOKS 413
BYTE BOOKS 470
BYTE BACK ISSUES 402
BYTE SUBSCRIBER 500
BYTE WATS 485
BYTEK COMP. SYS. 445
BYTEWRITER 268
CALICO SYSTEMS 14
CALIF DATA CORP 488
CALIF. DIGITAL 532, 533
CALIF.COMP.GRAPHICS 514
CALIF.COMP.SYS. 65
CALIF.MICRO COMP. 490
CAWTHON SCIENTF.GRP. 240
CDR SYSTEMS 506
CER·TEK INC 516
CHAPIN & ASSOCIATES 516
CHECK-MATE 272
CHECK-MATE 504

Reader Service
Inquiry No.
81
82
83
84
85
86
87
452
88
89
90
91
92
93
94
114
95
96
97

98
99
453
101
102
103
104
105
106
107
108
109
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110
111
112
113
115

119
120
121
122
123
450
124
125
126
127
129
130
469
470
133
25
•
476
135
136
137
138
139
140
141
482
142

Page No.

CHECK-MATE 504
CHECKS-TO·GO 248
CHIPS & DALE 506
CHRISLIN INDUSTRIES 163
CHRISLIN INDUSTRIES 301
CMC,INT'L. 107
CMC,INT'L. 135
CMC,INT'L. 243
CODE WORKS,THE 487
COLONIAL DATA SERV. 192
COLONIAL DATA SERV. 218
COLUMBIA DATA PROD. 231
COMMODORE BUSN.MACH. 285
COMMUNICATIONS ELECTR. 511
COMPONENTS EXPRESS 465
COMPUCART 283
COMPUCHANGE 514
COMPULINK CORP. 35
COMPUMART 176, 177
COMPUPRO/GODBOUT 200, 201
COMPUSERVE 388
COMPUSYSTEMS 228
COMPUTER CAMP INC. 191
COMPUTER CHANNEL 304
COMP COMPNTS.UNLTD. 428
COMPUTER DYNAMICS 516
COMPUTER EXCHANGE 335
COMPUTER FURN.& ACCSS. 246
COMPUTER HORIZON 430
COMPUTER IDEAS CORP. 512
COMPUTER INNOVATIONS 492
COMPUTER MAL ORDER 210, 211
COMPUTER PLUS 514
COMPUTER PROFESSNAL 368, 369
COMP SHOPPING CNTR 399
COMPUTER SPCL TIES. 131
COMPUTER TOOLBOX,INC. 508
COMPUTER TOOLBOX,INC. 520
COMPUTER WRHSE. 227
COMPUTERIZED MNGMNT.SYS.
518
COMPUTERS WHOLESALE 133
COMPUTERTIME INC. 506
COMPUTERWORLD INT'L. 219
COMPUTEX CORP 458
COMPUTORIAL 444
COMPUVIEW 36, 37
CONCORD COMP.PROD. 410
CONCURRENT CORP. 354
CONSUMER COMP. 148
CONSUMER COMP. 149
CONTEXT INC . 217
COVER CRAFT 84
CPU SHOP, THE 517
CROMEMCO C II
CROMEMCO 1
CROMEMCO 2
CUESTA SYSTEMS 506
CYBERNETICS INC 353
DALLAS DEVELOP.SYS 213
DATA DISCOUNT CTR 452
DATA RETRIEVAL CORP. 467
DATA SOURCE SYS.CORP. 140
DATA-RX INC. 491
DATAFACE 110
DATAMAC COMP.SYS. 182
DATASMITH 474
DATASOUTH COMP.CORP. 254
DATASOUTH COMP.CORP. 267
DEALIN' ELECTR. 488
DEDICATED SYS 446
DELMART·DELUX CHK.PRNTRS.
444

143

DELPHIC SYSTEMS 332
DELTA PRODUCTS 290
145 DELTA PRODUCTS 291
146 DIGITAL MARKETING 6
147 DIGITAL RESEARCH 24, 25
148 DIGITAL RESEARCH COMP. 515
149 DISCOUNT SOFTWARE 6B
150 OMA 187
151 DRAKE MICRO SYS. 394
152 DREAM ELECTRONICS 488
153 ORV ELECTRONICS 430
154 DUAL SYS.CONTROL CORP. 195
156 DUPRE ENTERPR. 516
157 DYMARC IND . 465
158 DYNACOMP 378, 379
159 DYSAN CORP. 296, 297
160 ECLECTIC SYSTEMS 10
161 ECOSOFT 436
162 EDUCATIONAL MICROCOMP. 514

Inquiry No.
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
48
179
180
465
181
182
183
184
185
186
187
188
189
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•
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196
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202
203
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206
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215
216
217
261
467
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
43
239
240

Page No.

EDUCATIONAL MICROCOMP. 514
ELCOMP PUBLISHING INC 443
ELECTROHOME 95
ELECTROLABS 503
ELECTRONIC CONTROL 206
ELECTRONIC DESIGN 315
ELECTRONIC SPCLISTS 366
EMPIRICAL RESRCH GRP . 512
ENERCOMP 508
ENGEL CONSUL TING 518
EPIC COMP.CORP. 235
EPIC COMP.CORP. 459
EPSON AMERICA 299
ESSEX PUBLISHING 491
EXPOTEK 58
FALCO DATA PROD. 16
FAMOUS PROGRAMMERS
SCHOOL383
FANTASTIC SIMULATIONS 226
FORETHOUGHT PRODUCTS 428
FOX & GELLER ASSOC 516
FREDERICK COMP.PROD. 484
FREEDOM TECHN.INT'L. 436
FYI INC. 101
G-H COMPUTER SYS. 514
GENERAL DATACOMM
IND.INC. 405
GENERAL SOFlWARE INC. 502
GENSTAR REI SALES CO. 510
GILTRONIX,INC. 504
GILTRONIX,INC. 504
GILTRONIX,INC. 504
GNOSIS 500
GREAT PLAINS SOFlWARE 313
GREENE SOFTWARE 518
H&E COMPUTRONICS 347
H&E COMPUTRONICS 349
HAYES MICROCOMP.PROD. 111
HAZELTINE CORP 319
HEATH COMPANY 97
HEMENWAY CORP. 221
HILTON HOTEL CORP. 249
HOUSTON INSTRUMENTS 151
HOUSTON INSTRUMENTS 151
HUNTINGTON COMPUTING 253
HYPERTEK, INC 270
l.B.C. 61
IBM 184, 185
ILLINOIS COMP. PROD. 520
IMAGE TECH. INC 506
IMS INTERNATIONAL 85
INDIGO TECHNOLOGY 113
INFOSOFT COMP.SYS. 504
IN MAC 461
INNOVATIVE ELECTR. 316
INNOVATIVE SFTW .APPL. 90
INTEGRAND 188
INTEL CORP 54, 55
INTERACTIVE MICROWRE. 495
INTERACTIVE STRUCTURES 94
INTERFACE GROUP,THE 150
INTERTEC DATA SYS. 74, 75
IOTC 228
IPEX INT 'L. 510
ISA CO.LTD. 307
ISE 126
ISE 127
ISE 314
ISOTECH ,INC. 22
ITHACA INTERSYSTEMS B
ITHACA INTERSYSTEMS 9
J.FISKE SFlW.SYS. 516
JADE COMP.PROD. 528, 529
JADE COMP.PROD. 530
JAMECO ELECTR. 538, 539
JOA MICRODEVICES 536, 537
JIMSCOT,INC. 274
JOURNAL OF PASCAL & ADA 497
KADAK PRODUCTS 367
KERN PUBLISHING 142
KERN PUBLISHING 143
LABORATORY MICROSYS. 518
LEADING EDGE PROD Clll
LEAPAC SERVICES 492
LEHIGH VALLEY LOGIC INC. 462
LEO ELECTRONICS 514
LIFEBOAT ASSOC. 189
LJK ENTERPRISES INC. 373
LNW RESEARCH 91
LOGICAL DEVICES 510
LOGO COMP.SYS. 105
LOMAS DATA PRODUCTS 325

To get further information on the products advertising 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 an I B-<:ent 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 big
ger 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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249
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251
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266
463
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267
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269
483
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282
283
284
285
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287
288
289
290
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292
293
294
295
296
297
298
299
300
301
302
303
305
306
307
309
310
311
312
313
314
•
315
316
317
318
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319
319
319
319
324
325
326
327
328
329
330
331
332

Page No.

LOMAS DATA PRODUCTS 325
LYBEN COMP.SYS. 488
LYBEN COMP.SYS. 506
LYBEN COMP.SYS. 510
MACROTECH INT'L. 87
MACROTRONICS 506
MAGNOLIA MICROSYS. 504
MARTIN MARIETTA CORP 388
MARYMAC INDUSTRIES 358
MAXELL DATA PRODUCTS 73
MAXTEK 500
MCGRAW-HILL BOOK CO. 466
McGRAW HILL RES.EARCH 386
MEADE'S DATA SYS. 504
MED 2000 318
MEDIA DISTRIBUTING 496
MEMOREX 23
MEMORY MERCHANT 93
META COMPANIES,THE 27
METAMORPHIC SYS .INC. 167
MFJ ENTERPRISES INC 294
MICRO AGE COMP.STORE 305
MICRO BUSINESS WORLD 115
MICRO BUSN.ASSOC 508
MICRO BUSN.SFlW.INC. 415
MICRO DATA·TEK 364
MICRO DEVELOPMENTS 160
MICRO FOCUS 103
MICRO MANAGEMENT SYS. 96
MICRO MINT 404
MICRO MINT 471
MICRO MINT 514
MICRO PRINTER MRKTG 141
MICRO PRO INT'L. 375
MICRO SCI 295
MICRO TEXT PUBL 440
MICRO WORKS, THE 320
MICRODYNAMICS 506
MICROHOUSE 232
MICROHOUSE 233
MICROMAIL 26
MICROSETIE INC. 488
MICROSOFT (CPD) 287
MICROTECH EXPORTS 479
MIKOS 262
MILLER MICROCOMP.SERV. 392
MINI COMP.SUPPLIERS 493
MINI MICRO MART 531
MOORE BUSN. FORMS 445
MORGAN PRODUCTS 454
MORROW DESIGNS 136, 137
MOUNTAIN COMPUTER 19
MOUNTAIN VIEW PRESS 337
MPC PERIPHERALS 237
MPI 339
MTl,INC. 170
MUL Tl BUSN.COMP.INC. 408
MULTITECH ELECTR.INC. 215
NCC/AFIPS 241
NCL DAT A INC. 460
NEBS1B
NEC HOME ELECTR.USA 269
NEECO 317
NET PROFIT COMP. 348
NETRONICS 330
NETRONICS 331
NETWORK CONSULTING CORP 72
NETWORK DATA SYS.·FL 104
NEW GENERATION SYS. 280 ·
NORTH STAR COMPUTERS 175
NORTHROP 355
NRI SCHOOLS ELECTR.DIV. 321
OASIS SYSTEMS 28
OKIDATA CORP. 343
OL YMPIC SALES 190
OMNI RESOURCES 377
OMNITEC DATA 350
OPTIMAL TECHNOLOGY 495
ORANGE MICRO 120, 121
ORANGE MICRO 171
OREGON SOFTWARE 281
. ORION INSTRUMENTS 510
ORYX SOFlWARE 30
ORYX SOFlWARE 382
OSBORNE COMPUTERS 31
OSBORNE/MCGRAW-HILL 273
OSBORNEIMCGRAW-HILL 303
OSM COMPUTER 59
OWENS ASSOC. 198
OWENS ASSOC. 199
PACIFIC COMP BAK. 258
PACIFIC EXCHANGES 226
PACIFIC EXCHANGES 504
PACIFIC EXCHANGES 508
PACIFIC EXCHANGES 512
PACIFIC EXCHANGES 516
PALOMAR COMP.EQUIP. 509
PAN AMERICAN ELEC INC . 460
PERCOM DATA 7
PERCOM DATA 279
PERCOM DATA 279
PERCOM DATA 279
PERSONAL COMP.OWNERS 178
PHASE ONE SYS.INC. 387
PHONE l,INC. 124
PICKLES & TROUT 489
PMK ASSOCIATES 277
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333
18
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
454
349
350
474
475
352
353
354
355
356
357
358
457
359
360
362

Page No.

POPULAR COMPUTING 289
PRACTICAL PERIPH . 15
PRACTICAL PERIPH. 63
PRIORITY ONE 522, 523
PRIORITY ONE 524, 525
PRIORITY ONE 526, 527
PROCESSOR INTERFACES INC. 516
PROGRAMMERS SFTW EX. 98
PROTECTO ENTERPR. 508
PSYTEK 520
PURCHASING AGENT,THE 196
QANTEX DIV. 109
QUAD RAM CORP. 309
QUADRAM CORP. 391
QUALITY COMP. 117
QUALITY COMP.PARTS 508
QUALITY SOFTWARE 385
QUASAR DATA PROD.INC. 165
QUASAR CO. 393
QUEST ELECTR. 507
QUINTREX, INC. 510
RACET COMPUTES 372
RACET COMPUTES 372
RADIO SHACK CIV
RANA SYSTEMS 12, 13
ACE 453
RELATIONAL SYSTEMS 17
RENAISSANCE TECHN. 164
SC DIGITAL 310
S-100 INC 481
S.P.C.TECH.INC. 493
ST.MARTINS PRESS 204
SAGE COMP. TECH. 271
SANYO COMMUNICATIONS 71
SCIENTIFIC ENG. 510

l"quiry No.
363
364
365
366
367
368
369
371
373
374
375
455
466
376
377
378
379
380
381
383
364
385
386
387
388
389
390
391
392
393
395

Page No.

SCION CORP 5
SCITRONICS 352
SCOTTSDALE SYSTEMS 214
SCA ELECTR. 512
SEATTLE COMP PRODS 99
SEATTLE COMP PRODS 139
SEIKO· SHA CORP. 207
SIERRA DATA SCIENCES 220
SINCLAIR RESEARCH 152, 153
SINGER CO. 329
SKYLES ELECTRIC WORKS 510
SLUDER 516
SMOKE SIGNAL BRDCSTG 183
SMOKE SIGNAL BRDCSTG 183
SOFTECH 409
SOFTWARE DISTR. 395
SOFTWARE TOOLWORKS 496
SOLID STATE SALES 499
SORRENTO VALLEY ASSOC 486
SOUTHERN COMP.SYS 512
SSM MICRO COMP PROD 11
STANDARD MICROSYS.INC. 370
STARWARE • 516
STATCOM CORP. 33
STATIC MEMORY 333
STELLA TION TWO 308
STRAWBERRY TREE COMP. 463
STREET ELECTR CORP 397
STRICTLY SOFT WARE 197
STROBE 69
SUBLOGIC 102
SUNNY INT'L. 503
SUPERSOFT 128, 129
SUPERSOFT 252
SYSTEM ED 518

Inquiry No.
396
397
400
401
402
403
404
405
406
407
408
409
410
411
412
413
414
•
415
416
•
417
451
418
419
420
421
422
423
424
425
426

Inquiry No.

Page No.

SYSTEMS GROUP, THE 29
SYSTEMS GROUP, THE 29
SYSTEMS PLUS INC. 306
SZ SOFTWARE SYSTEMS 512
T.S.QUILL PUBL. 494
T.T.I. 359
TALL TREE SYSTEMS 228
TARBELL ELECTR. 497
TECMAR INC 161
TECMAR INC 345
TEKTRONIX INC. 265
TELECON SYSTEMS 518
TELEVIDEO INC 209
TERAK 357
TERMINAL BROKERS 450
TERMINALS TERRIFIC 260
TEXAS COMP.SYS. 389
THREE M COMPANY 119
THREE M COMPANY 341
THREE M STATIC CONTROL 384
THREE RIVERS COMPUTER 70
THUNDERWARE 411
TINNEY GRAPHICS 513
TNW CORP. 481
TRAK CO. 147
TRANSNET CORP. 462
TRANSWORLD AIRLINES 311
TRAXX COMP.CORP. 89
U.S. MICRO SALES 534, 535
U.S. ROBOTICS 463
U.S.DATA SYS.INC. 520
VANGUARD SYS.GAP. 77
VECTOR GRAPHICS 261
VICTOR HASSELBLAD INC . 293
VIDEX 21

427
428
429
430
431
432
433
480
434
435
436
437
439
440
438
441
442
443
444
445
446

Page No.

VISICORP INC. 263
VISTA COMPUTER CO 223
VYNET CORP. 508
WARN ELECTRONICS 508
WASHINGTON COMP.SERV. 501
WESPER MICRO SYSTEMS 82
WESPER MICRO SYSTEMS 83
WESTBROOKE SEARCH 518
WESTERN DIGITAL418
WESTICO INC. 179
WESTICO INC. 181
WESTICO INC. 488
WESTINGHOUSE/LIGHTING DIV
401
WESTWARE 259
WHITESMITHS LTD 205
WICAT SYSTEMS 247
WILD FIRE PUBLISHING 230
WINCHENDON GRP,THE 488
WINTEK CORP. 512
WINTERHAL TEA & ASSOC. 494
WRITE WRITER INC. 323
WW COMPONENT SUPPLY 505
XAVAX CORP. 234
XEDEX CORP. 250, 251
YORK-10 COMPUTERWARE 272
ZILOG COMP.SYS."448
ZOBEX 123

·correspond directly with company.

Natlonal Advertising Sales Representatives:
Northwest f415J 964-0706
Northeast f617J 444-3946

Southeast f305J 628-3525

ME, NH, VT, MA, CT, RI, DE, MD,
VA, WV, OK, TX, Upstate NY,
Eastern Canada

NC, SC, GA, FL, AL, MS, TN, KY

HaJar Associates
280 Hlllslde Ave.
Needham Heights, MA 02194

HaJar Associates
Dlplomate Bldg.
5400 Dlplomate Circle
Suite 272
Orlando, FL 32810

Mid Atlantlc f201J 741-7744

Midwest f312J 966-0160

NY, NYC, NJ, PA

MN, WI, Ml, IA. IL, IN, OH,
MO, NE, KS, ND, SD, AR

UT, co, AZ, NM, Las Vegas,
Southern Callfornla

HaJar Associates
5.225 Old Orchard Rd.
Suite 50
Skokie, IL 60076

HaJar Associates
3303 Harbor Blvd.
Suite H-4A
Costa Mesa, CA 92626

HaJar Associates
321 Broad St.
Red Bank, NJ 07701

European Advertising Sales Representatives:
Simon Smith
McGraw-Hiii
34 Dover St.
London W1 X 3RA, England
01 493 1451

Hans Csokor
Publlmedla
Velthgasse 6/3
A-1037 Vienna, Austria

Andrew Karnlg
Andrew Karnlg & Associates
Kungsholmsgatan 1O
112 27 Stockholm, Sweden

Fritz Krusebecker
Lleblgstrasse 27c
D-6000 Frankfurt/Main 1
West Germany
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AK, HI, WA, OR, ID. MT, WY,
Northern Callfornla, Nevada Except
Las Vegas, Western Canada
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HaJar Associates
1000 Elwell Ct.
Suite 124
Palo Alto, CA 94303

Southwest f714J 540-3554

Mlchael Sales
17 rue Georges Bizet
F 75116 Paris, France
A. Fabio Guarnieri·
Via Bracchlnl 1
20123 Miian, Italy

Mrs. Gurlt Gepner
115 Yosephtal St.
Bat Yam, Israel ·
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,Company) _
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281 301 321 341 361 381
282 302 322 342 362 382
203 303 323 343 363 383
284 304 324 344 364 384
285 . 305 325 345 365 385
286 306 326 346 366 386
287 307 327 347 367 387
288 308 328 348 368 388
289 309 329 349 369 389
290 310 330 350 370 390
291 311 331 351 371 391
292 312 332 352 372 392
293 313 333 353 373 393
294 314 334 354 374 394
295 315 335 355 375 395
296 316 336 356 376 396
297 317 337 357 377 397
298 318 338 358 378 398
299 319 339 359 379 399
300 320 340 360 380 400
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is your direct line to the editor's desk. Each month, the two top-rated authors receive bonuses based on your votes. To cast
your vote, first look at the list of this month's articles and corresponding article numbers pocated in the unclassified ads section on the page preceding the
Reader Service list), then rate each article as Excellent. Good, Fa ir, or Poor by circling the appropriate number in each column below. Your feedback helps
to produce the best possible magazine each month.
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Excellent

801

Good
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E~TI

7

9

10

11

12

13

14

15

16

829

833

837
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834

838

842

846

850

854

858

862

831

835

839

843

847

851

855

859

832

836

840

844
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865
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134
135
136
137
138
139
140

141
142
143
144
145
146
147
l48
149
l50
15 1
152
153
154
155
156
157
158
159
160

15 1
162
163
164
165
166
167
168
169
170
171
172
173
174
17 5
176
111
178
179
18(1

181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200

201 221 241 261
202 222 242 262
203 223 243 263
W4 224 244 264
205 225 245 265
206 226 246 266
207 221 247 267
208 228 248 268
209 229 249 269
210 230 250 270
211 23 1 251 27 1
212 232 252 272
213 233 253 273
214 234 254 274
115 235 255 275
216 236 256 276
211 237 2s1 211
218 238 258 278
219 239 259 279
220 240 260 280

281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
291
298
299
JOO

30 1
J02
303
J04
305
306
307
JOB
309
310
311
312
31J
314
315
316
317
318
319
320

fTitleJ _ __ _ _ __ _ _ _ fCompanyl
Address - - - - - - - - - - - - - - - - - - - - - - 
City _ _ _ _ _ _ _ _ _ _ _ State _ _ _ _ Zip - - -- - 

32 1
322
323
324
325
326
327
J28
329
330
331
33Z
333
334
JJ5
336
337
338
339
340

34 1
342
343
344
345
346
347
348
349
350
351
352
353
354
355
356
357
358
359
360

361
362
363
364
365
366
367
368
369
370
37 1
372
373
374
375
376
377
378
J79
J80

381
382
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
J99
400

401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
4 17
418
419
420

421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440

441
442
443
444
445
446
447
448
449
450
451
452
45 J
454
455
456
457
458
459
460

461
462
463
464
46 5
466
467
468
469
471)
47 1
472
473
474
475
476
477
478
479
480

481
482
483
484
485
486
487
488
489
490
49 1
492
493
494
495
496
497
498
499
500

501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
515
517
518
519
520

521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
535
537
538
539
540

541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560

561
562
563
564
565
566
567
568
569
570
57 1
572
573
574
575
576
577
578
579
580

581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600

601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620

621
522
623
624
625
626
627
628
629
630
631
632
633
634
635
636
531
638
639
640

64 1
642
543
644
645
648
M7
648
649
650
65 1
652
653
654
655
656
657
658
659
660

661
662
663
664
665
666
667
668
669
670
671
672
673
6H
675
676
sn
678
679
SBO

68 1
682
883
684
685
686
687
688
68 9
690
691
692
693
694
695
696
697
698
699
700

-----------------·

To get further information on the products advertised in BYTE. fill out the reader service card with your name and address. Then circle the ap
propriate numbers for the advertisers you select from the list. Add a I 3-cent stamp to the card. then drop it in the mail. Not only do you gain infor
mation. but our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a bigger BYTE. The index is pro
vided as an additional service by the publisher. who assumes no liability for errors or omissions. •correspond directly with company.

PLACE
STAMP
HERE

READER SERVICE
PO BOX 298
DALTON, MA 01226
USA

PLACE
STAMP
HERE

E~TI
READER SERVICE
PO BOX 298
DALTON, MA 01226
USA

I
II SUBSCRIPTIONS
E'1TI
I
I

USA

Mexico

D I year
D 2 years
D 3 years

For a subscription to BYTE, please complete this card.

I

Address _ _ __ _ _ __ _ _ __ _ _ __ _ __

I

State _ _ _ _

1
1I

D Sl9
D S34
D S49

D S21
D S3B
D SSS

D S43 Europe [air delivery) payment enclosed
D S3S Elsewhere (surface mail) payment

Name

enclosed
(Air mail rates available upon request)
Pl•••• remit In US funds dr• wn on •
US b•nk. Th• nk you.

City

Card

Canada

Zip _ __

Country - - - - - -- 

No. - - - - -- -- - -- - - - -- - 

Expiration

date -

-

- - - --

-

------

Four digits above name-Master Charge only
Signature

Date _ _ __

D Check enclosed (Bonus: [North America
only] one EXTRA issue-receive 13 issues for
the price of I 2)

o••

01 -·

D Bill me (North America only)
4142

Please allow eight weeks for processing. Thank you.

r-------------
1
II SUBSCRIPTIONS
E'1TI
I
I

USA

Mexico

D I year
D 2 years
D 3 years

For a subscription to BYTE, please complete this card.

Name _ _ __ __ _ _ __ _ _ __ __ _ _

1
I

Srare _ ___ Zip _ _ _ Country - - - -- - - 
No.

Expiration

date - - - - - - -- - - - - - - --

Four digits above name-Master Charge only _ _ __ _ _
Signature

D S49

D S21
D S3B
D SSS

enclosed
(Air mail rates available upon request)

City

Card

D Sl9
D S34

D S43 Europe (air delivery) payment enclosed
D S3S Elsewhere (surface mail) payment

~

Address - - - - - - - - - - -- -- - - - -

1
1

Canada

Date

Pl•••• remit In US funds dr•wn on •
US b•nk. Th•nk you.

D Check enclosed (Bonus: [North America
only] one EXTRA issue-receive 13 issues for
the price of 12)

-.

D ~

D Bill me (North America only)

Please allow eight week s for processing. Thank you.

4142

L-------------
oon't Miss An Issue!

Have BYTE
delivered to
your door.
Each month BYTE will bring you the
latest in microcomputer technology.
DISCOVER and IMPLEMENT new
ideas. Don't miss the original informa
tion presented in the pages of BYTE.

l

With BYTE you'll always be among
the first to know about the important
breakthroughs, worthwhile new
equipment, and innovative projects in
the world of computing.
CHALLENGE US to deliver the very
best ideas in microcomputers and ad
vanced technology to you. Return the
attached card todayl
Subscribe to BYTE-the world's
leading computer magazine.

PLACE
STAMP
HERE

E'1TI

SUBSCRIPTIONS

PO Box 590
Martinsville NJ 08836

USA

PLACE
STAMP
HERE

E'1TI

SUBSCRIPTIONS

PO Box 590
Martinsville NJ 08836

USA

On the new. slicked-up.
trimmed-down Starwriter F-10.
lt"s C. ltoh"s latest genera
tion of letter-quality printers.
It cranks out flawless copy
at 40 cps: and its full 15'"
carriage lets it double in brass
for both letter processing and
business applications. You
can plug it into almost any
micro on the market (seria l or
paralle l) simply by plugging it
in . And then make it keep on
trucking with inexpensive.
easi ly available Oiablo com

patible daisy wheels and
ribbons.
In its serial mode. it can
print just about anything
!Including boldface. under
lines. subscripts and super
scripts!. and snap the carriage
back to start the next line
in less than a second. In its
line mode. it prints in both
directions. for even faster
throughput.
(While making about as
much noise as a cat walking
on Kleenex.I
lt"s a nice, portable 30
pounds -about 10 pounds

lighter than the Starwriters
before it. And it stands
exactly as tall (or precisely as
small! as a dollar bill.
Speaking of which:
lncrcdib[y. the Starwriter F-10
sells for a bout the same
preposterously low price as
its predecessors. Which is to
say. about $800 less than a lot
of other printers that don't
even come close to measur
ing up. Or even better.
Measuring down.

Discributed Exclu
sively by Leading
Edge Products. Inc ..
225 Turnpike Street,
Canton, Massachu
seus 02021. Call: toll
jree 1-800-343-6833.
or in Massachusetts
call collect (617)
828-8150 Telex
95U524.

LEADING

EDGE.

Circle 232 on inquiry card.

Radio Shatk Has E\Ti

You Need for Your TRS-80®
00 File Boxes for Your Diskettes. Two open and
shut cases for protecting 5 V411 or 8 11 floppies . Holds 50-60,
with index dividers. Durable acrylic.
For 5114" Diskettes. #26-1453, $29.95
For 8 11 Diskettes. #26-4953, $39.95
[ID Disk Drive Head Oeaning Kit. Helps prevent
read/write errors. Easy and safe - just apply solution to a
cleaning diskette (two included) and run it in drive for
30 seconds.
For 5 114'' Drives. #26-407, $29.95
For 8 11 Drives. #26-4909, $29.95
[g] Genuine TRS-80 Diskettes. Best you can buy.
Certified error-free. Extra-long life, double density, soft
sector.
5 1/~" Single Diskette. #26-305, $4.95
S 114'' Three-Pack. #26-405, $13.95
Sl/4" Ten-Pack. #26-406, $39.95
8 11 Single Diskette. #26-4905, $7 .SO
8"Ten-Pack. #26-4906, $59.95

@J Diskette Library Cases. Protection against dust
and curling. An easel insert pops-up for easy select ion.
Holds ten floppies. Polystyrene.
For 5 114'' Diskettes. Gray. #26-1452, $3.95
For 8 11 Diskettes. Brown. #26-4952, $4.95
~ Anti-Glare Mask. Solves reflection problems. No
loss of resolution. For TRS-80 Models I, II and III. Not for
color monitors. #26-511, $16.95

[I] Anti-Static Spray. Prevents static electricity build
up that can attract dust and damage equipment. Apply to
accessories, video display and carpet. 16 ounces.
#26-515, $5.95

[Q] Printviewer. Magnifies and highlights a single line
of your printout. Reduces errors. Clear plastic with yellow
"line window." Includes 10 and 12 cpi scales.
#26-1313, $2.95

IBl Logic Flowchart Template. This durable, clear
plastic "stencil" with ANSI flowchart symbols and Vio" lay
out grid makes it easy to draw pro-quality charts .
#26-1312, $3.95
ITJ Stacking Data Trays. For standard 14 7/8"-wide
printouts. Eliminates damage to paper caused by using an
undersized tray. #26-1309, each $6.95

ltadle lhaell

The biggest name in little computers@
A DIVISION OF TANDY CORPORATION
Prices may vary ac ind ividual stares and dea lers. Some items may require special order.

,------------------------1
I And there's much morel Send for your free
Radio Shack TRS-80 Computer Catalog today!
I
Mall To: Radio Shack, Dept 82-A-129
I
1300 One Tandy Center, Fort Worth, Texas 76102
I NAME
I ADDRESS
STATE
ZIP
I CITY

l
Circle 352 on inquiry card.
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