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THE DELL SYSTEM 10 325 25 MHz 386.
When you ncc<l a rru ly high-pe rform ance 3 6 compurcr, rhi is ir.
DARLI FEATUR E :
3 6 m1 cropnx:e~~1r nmning at 25 1\ IH:.
• lmd
• C hn ice ofl MB. 2 MR o r 4 MB ofRAl\I *
e xpandahlc ro 161\IB (u~ ing a JeJicared h igh ·
peed 32-hit memo ry ~ lot) .
• AJ,·anced Imel ' 2385 ' ac he Memo ry
Com ruller with 32 KR 1.if hi~h ~peL'd ratic
RA l\I cac he.
• P.1ge mllJL' mterleawJ memu ry architecrure.
• VGA ~y~ tcm~ mcluJc <l high pc rl~ mn a nce 16-hir
ndct1 adapter.
• :Xickcr for 25 MH: Imel 8038 7 ur 25 MH:
WEITEK 3167 math cupn1c1.";.,o r.
• 5. 25" 1.2 MR o r 3. 5" 1.44 1\ IB dbkcrre Jri,·e.
• L)ua l d hkerrc and hard d rn·e conrroller.

• EnhanceJ 10 1-key keyho.m!.

• I parallel and 2 ' en al ptirr~ .
• 200-war r p<l\\'er suppl y.
industry ~ ta nJa rJ l:Xpansio n , lur, (6 a,·a il,ihle) .
" LcusL' firr us luwas 199/mmtth.
6 Exf._.,uU_•d & nrice P km prit.·ing sw rts m

370.

:5. 499

40 1\IB \ 'Ci:\~ 1un.ic h n1 nw Sy,r.:m
10.J ;\ IB \ ·()AC 1lur Plu, S\ 'tc:m
I L'0~!RSupc:r \ 'G-\

!'~ JW

Pn"'' rdl""' 1121'.B,•1 RA~t
++fl4l" KB \1..•r.11•n..,111 1iw ,,1, J\ t ' .. , .. tl.'lm
.n'-·.1\ ,11l.1hk lt1r ,II\ .1tld111l 1n, tl-:. ""
Jl\' ~1B u 1nl1).!'ur.1t1P ll" .ii... ' ,1\ .11l.1hll·

.-\JI f'fi..t"•.1nJ'i~'-1lk..ltk•m.m·"'1t-.Jt.'-T r. 1..lun1.,'\:\\1tl"M.•ut l"M.lfi..i: l~JJ\,lnlll~ l"Cn:"('•ll•11'-k l··r1.:rto•l'lnl\f'"'-'l".1rli\ 1·1 rh·-t•'\."f.trll\ ••flt\ttlt'flh
l--_r.cJ "' .1 \(· fl) ·nth' 'f'"ll·t·1'lr.l l1:..L"4." 'l..rt"lll~ .1rr.m'-....J h Ll".l,tnl.!l ir.1'.lr. lrli. In l .11\.1o.L. l1lfll1..,·ur.11k n .. m ..l l"fk.t.... "ill \.tr\ \t.~r....... -ti. \I'
\1'·1'\.,..... ulo.l \f\,J\ .lrt"fl'\!l"lt'n.'\.t rr-...Jr:m.u \, ~nt.-J h .\1 i..n ..... -ttl •'fj lnid ,... 1~·Mt-rt"~l1r.t..k-n1.1rl. l"'ti u~J ;""'...,\ 1h· tr ....km.ul.. 4
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\ \. i.-\ (. 4·~ ·r f'lu.. .., \,11..·m
!'I •»-J
'~H\ \(i.:\ \l,w.. ,hn nll.· ..,,~tt:'m ~I "'4">

' 1lurS\,tem (,

: 6.2<>9
\),('ii,\.1)

56.N9

150 1\15 ' upcr\'G-\ Colur 'y,1,·m (N.'0x(ll\) :(i, , 99
r riccs rctlecr I 1\ IB uf RAM. 322 1\ 1fi configura ·
tiu m al"-> a\~1il a hlc .

Technically ·peaking, rhe Dell
y rem· 32 5 i · rhe mo "t advanced

3 6.. computer \\·e\ ·e ever built.
And, accordino to
Maga:ine,
it' one cf the mo ·r aJ,·anced 3 6
computers rhey'w ever tested.
In benchmark after
benc hmark. the 25 !H: Dell
y ·rem 325 ran circles around

)mpaq · 3 6/25.
A ·how of prowe · ·
that earned the ysrem
325 P faga:ine's
Editor's ho ice award .
It,,.~ a goa l we ·er for
iurselve · fmm the \'ery
beginning. And an
objecriw anyone with a
penchant for power anJ
perfo rmance can
apprec iate.

THE FIRST PERSONAL
COMPUTER THAT'S
REALLY PERSONAL.
Of the mme than 150,0C 1
personal computer we\·e old
tl) dare, each one ha been
individually configured to fir
the needs of it::. l)\\'Iler.
The ~y · rcm 325 ra kes rhar idea

rn ir.. logical exrreme.
for example, ir run:. eirher
1 -OOS,' ~! :0 -/2, l)rou r rnrn
Dell UN IX" ~ y~rem \ . \Xlhich i:
compariblc with AT& r~ ysrcm
V Interface Definirion. And rhe
world of XE 11x · applications.
If speed j.., of the essence, we
can include an optional Intel "

marh copruce . . sor. And
. . ince 11llthing about rhi~
~,·~re m is lighrn·eighr. the
-,randard mas...... hm1ge i~
a K\1 ~ 18 h;ml disk Jriw.
Or we rnn configure ir
wi rh a 4L\ 11L'llr l~2 ~!R
hard drin~.
A. \\1u mighr expecr.
rhc ourpur is jusr a~
inren~e. ) (lu can chuo . . e
ber\\·een \'CA muno
ch rnme wirh

paper-white screen, VGA C olo r
Plus, o r Super VGA fo r high
resolution colors displayed on a
larger creen.
Even though the 325 gives
you all this perfonnance, it still
leaves you six open slots fo r
whatever else you might want
to add.
And o nce you've to ld
us what yo u want, we'll
make sure what you want
wo rks - by burning- in the
entire system unit.

just how they're sold bur how
they're supported.
O verkill was one description
used in a recent PC Week article.
Perhaps.
But then, we think you'll
agree, when something goes
wrong, you want as much help
as possible , right ?

MAYBEYOU
SHOULDN'T BUY
ONE AFTER ALL.
No matter how many reasons
we give you to buy a Dell system,
sometimes it makes more sense
to lease o ne instead.
Whether you need a single
computer, or an entire office

COMPUTER

RETAILERS ARE

NO KNOWS.

There are some good
reasons co mputer retailers
won't know much abo ut
the System 325 .
First, with all the new and
increasingly sophisticated
systems they have to keep up
with on a daily basis, you
can hardly expect them to
know everything.
Second, because Dell sells
direct.
Which means you now have
the unique oppo rtunity to ta lk
directly with the people who
make them. And ask things like ,
"What is page mode interleaved
memo ry ?" or, "How much SIMM
RAM should I add?"
In other wo rds, the kinds of
details that are important to
people who make computers and
people who use them.
So dealing direct no t o nly
can save you up to the J 5%
mark-up, but 100% of the
frustration.

WE COME WHEN

Wl'U CAI.I.ID.

~ ~ ~~ t\\\t\'8 t\\c.t 'Jt1:'j
c\ear\'{ setsDe\\ s')stems a\)<lJt

Which is why every Dell
system comes with a toll-free
technical support line and self
diagnostic software. We're able to
solve 90% of alt problems right
over the phone. The other 10%
receive next-day, deskside service.
Thanks to our new alliance with
Xerox.Corpo ration.
And you get all this help fo r
a full year-whenever you need
it- at no extra charge fl
As you've probably guessed ,
one of the things that drives us
most is customer satisfaction .
So we'd like to give you the
ultimate guarantee:
Try a System 325 in your office
for a month. Run your toughest
application . Put it through its
paces, at yo ur pace. If you're not

c.om\)\etel'{ satisfi.ed , send it back
an'jttme wi.tb.i.n )() 0.a'!s· An.cl we\\
~efo.n.o 'jO\.\~ mane'!·

N o questions askec\.

from other compucers is not
Circle 9I on Reader Service Ca rd

full, there is a leasing plan fo r
your business that is just like
100% financ ing.
And just as we can custom
configure your computers, we can
see to it you get a custom designed
lease plan to fit your exact business
needs.t A fac t that has not gone
unnoticed. Especially by the
Fortune 500. Over half of who m
now own or lease Dell systems.
And just as we welcome
the ir business, we welcome your
business, too .
Just call us, toll-free. A nd don't
be afraid to ask us d1e tough
questions.
That's the part we like best.

DELL
COMPUTER

----CORPORATION

•

PC MAGAZINE, January 1989,
"Jn a field of powerhouse machines
there can only be one winner, and
ALR's FlexCache is it."

At ALR, we will never rest on our lau rel s. We st rive to be the best, as
proven by our past achievements. Now with the introduction of the
new ALR PowerCache 4™, we've designed a system that is far
beyond comparison . Again , we have taken PC-microprocessing power
a step further by designing a unique proprietary PowerCache 4 cache
controller using ALR's custom AS IC chips which deliver the fastest
processing speed ever.

More important, PowerCache 4 is the first PC to fully utili ze 128-bit
burst mode and a "read and write-back" I 28 KB cache design, provid
INFO WORLD, July 1989,
ing a better than zero wait sta te performance as compared to the i386.
"ALR Systems Unleash 486 Power. The
Furthermore, the ALR PowerCache 4 is I00% IB MB' PS/2™ Micro
PowerCache 4 shines in the CPU
Channel™-compatible supporting bus mastering devices and giving
specific portion of the Info World Auto
mated Benchmark Test . gain ing a score
ALR M130
ALR MISO, M350
IBMM70-A21
of 16.3."
Desktop

PC WEEK, July 1989,
"Based on a series of benchmarks run
lasr week on Advanced Logic Research.
lnc.'s prototype 486 desktop system,
ALR will enter the 486 market with a
bang."

M650 Floor-Standing

Power Plottorm™

CPU

25 MHz i486

25 MHz i486

25 MHz i486

Bus

MCA

MCA

MCA

External
Cache

128 KB cache
Read and Write-Back

128 KB cache
Read and Wr~e-Back

None

Video
Opt. on
board

1024x768

640x480
1024x768

640x480
None

l/ OSlots

6 expansion slots

6 expansion slots

3 expansion slots

1-full height
2- 1/2"-helght
2·3 112· drives

3-3 112· drives

640x480

4-3 112·
Storage
Expansion
Disk
Capacity

130 MB-260 MB

150 MB-650 MB

llOMB

Price

59.990

Starting at
11.490

$12,990

s

California A 11za-Borrego
Desert Stale Park
(Cannonba/1-sha~d

sandstone.

Thul! concrt'flnttJ ore

formed of onum-sJ:m IO)f'rS nf
mmerols rt'ststant to crosum J

i486™
system irr the world.

from ~the

TM

~

lea~der

in 386 technology.

you a more efficien t system fo r a variety of multi-user and fileserver
applications. Like most ALR computers, the PowerCache 4 is a truly
balanced system. The fastest power is achieved by enhancing our
PowerCache 4 design with the industry's fastest disk drives and inter
face. The PowerCache 4 systems come standard with a hi gh-speed
l 5MHz ESD I and 32 KB hard disk cache on the disk controller.
What more could you pos ibly need.
It's no wonder ALR remains ahead of the pack with our innovative
design expert ise. As far back as 1986, we've been recognized in the
industry a a leader in perfonnance. Recently. the highl y accla imed
386/220 won us "Best of 1987" from PC Magazine. 1988 brought us
the ho nor of receivi ng the PC Magazine Award for Technical Excel
lence for desig ning the industry's most advanced cache architecture.
As for 1989 we've already begun to exc ite the industry with the
PowerCache 4.
Now , what e lse would you expect from a company who is so com
mitted to innovation and hig h-perfonnance technology that we take
yo u a tep beyond. At ALR, we are concerned with yo ur processing
needs. Our technical support staff i avai lable to assist you by one
si mple phone call. All our ystem are backed by a one year war
ranty. Call today for more infom1ation on the new PowerCache 4 and
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The Multiuser Solution

49

What's New
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Short Takes

by Howard Eglowstein
and Stanford Diehl

Studio/I , Electronic Arts'

Multiuser operating systems have
mainframe-style connectivity .

decolorized version ofStudio/8

DeScribe Word Publisher,

90

165

an OS/2 word processor from
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SuperGluell , Solutions
International 's Macintosh
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combines word processing
and desktop publishing
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The 486s Are Here!
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by Paul Lavin
and Michael E. Nadeau

Not Quite As Simple As 1-2-3
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COVER STORY
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and a sma ll price.
177

Sysgen's removable hard
disk platter works on both
the Mac and the PC.
183

Mastering the PCX Format
by Bert Tyler

PCX Toolkit from Genus
lets you add PCX features
to your graphics program.

Computing at Chaos Manor:
The World on CD-ROMs

Macinations:
Disaster Recovery

by Jerry Poumelle

by Don Crabb

Jerry also looks at WORM
drives and uninterruptible
power supplies.

Don' s hard disk drive goes
down , and getting back
to work takes some doing.
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Data to Go
by Don Crabb

page 95
Britain's Apricot
is the first to
announce a complete
80486-based system.

Long Live the Low End
by Roger C. Alford

There are some good
reasons to install Unix
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123

ALR Revs Up MCA
by Bill Catchings
and Mark L. Van Name

BYTE • SEPTEMBER 1989

by Mark L. Van Name
and Bill Catchings

Like traditional mail , E-mail
involves the delivery. storage,
and security of messages .
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In an industry that e·.;olves practically over
night, it's tough to stay ahead ofthe crowd.
You need tools that not only give you an
edge day-to-day; but open up endless possibilities.
Tools that can only come from Microsoft.
Combine Microsoft®C and Macro Assem
bler and you've got enough power to create pro
grams for MS-DO ,Wmdows and OS/2 systems.
What's more, you can do it all in record time
because our renowned CodeVie Debugger,
Linker, Microsoft Editor, and MAKE utility work
ingeniously and seamlessly
_
together.
\ r.:.u.di cSJ
In other words, you've
got the leverage of the most
inventive and comprehensive
tools aroW1d.
When you develop W1
der OS/2 systems, you've got Giiijijiiil•~
options no one else can touch.
Like multi-tasking.And blast
ing through the 640K barrier.
In addition, Microsoft
C and Macro Assembler can
accommodate more third
Qarty add-ons than any other _ _
PC professional languages. ~....,..-..,........,..._..,,,
Maybe that's why the
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were developed through the uni_ql1e power ofour
Cand Assembler: Lotus®1-2-3~ WordPerfect® 5.0.
Microsoft Excel. And Aldus®PageMaker.®
So drop by your nearest Microsoft dealer
soon. And start turning out the most airtight, fine
tooed code ever to touch a disk.
After all, you've got the leverage.
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EDITORIAL

•

Fred Langa

A BILLION BITS
OF BYTE
BYTE enters
its fifteenth year
of publication
and you're
the reason why
he following note was printed at
the bottom of the first table of
contents in the first issue of
BYTE, back in September
1975: "From inception to press in seven
weeks-surely a magazine creation
record. Guinness please take notice."
Of course, what really mattered
wasn't BYTE's speedy birth, but the
rocket-like start of the microcomputer
industry itself and the rapid emergence of
a group of technically advanced, sophis
ticated microcomputer users. These peo
ple got the personal computer industry
started, and the same sort of people drive
the industry today. But you know that:
You're part of that group .
You, along with millions of other ad
vanced microcomputer users, have also
shaped and driven BYTE for the last 15
years and have made it possible for
BYTE to reach this computer publishing
milestone. It 's a happy anniversary for
us, and we want to make it rewarding for
you, too.
You'll see the fifteenth anniversary
logo (above) on at least one specially
commissioned article in each of the next
12 issues . These articles will offer valu
able commentary on how the microcom
puter industry has gotten where it is,
what the major issues are today, and
what's in store for the future. One exam
ple: Because this year is also the twenty
fifth anniversary of BASIC and the fif
teenth anniversary of the original
Microsoft BASIC written by Bill Gates,
we've commissioned Bill to write an ar
ticle on the state of BASIC today.

T
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Readers T hen and Now
Anniversaries are also a time to take
stock. Over the years, the magazine has
changed in some dramatic ways, evolv
ing along with reader interests and with
the changes in the industry. For exam
ple, " Photographic Notes on Wire Wrap
ping" was popular when it ran in 1976,
but it would be pretty silly today .
Other things haven't changed at all.
For example, like the original BYTE
readers, today's readers are among the
most knowledgeable, demanding, and
eclectically minded microcomputer
users there are . Like the readers 15 years
ago, they still insist on making their own
decisions. They demand objective, au
thoritative, and unbiased information on
the entire spectrum of today's products
and technologies-not just on one brand ,
or one architecture, or one operating sys
tem . That's why BYTE has been a plat
form-independent magazine since its
inception.
BYTE readers won't accept superfi
cial reporting. That's why we devote 25
to 50 pages a month to the In Depth sec
tion in order to provide you with enor
mous detail on an important topic. That's
also why we rewrote our benchmarks
from the ground up to make them the
most complete and comprehensive avail
able.
BYTE readers demand definitive
product information. BYTE invented the
microcomputer review and the head-to
head comparative review (one of each ap
peared in the very first issue of BYTE).
Our benchmarks can be traced back to
BYTE's third issue. And a de facto
microcomputer lab-the industry's
first-followed soon thereafter. Today ,
with upgrades to the LAN Lab and an ex
pansion of the review staff, our product
coverage is second to none.
Our readers insist on timely coverage
of important new product announce
ments. That's why BYTE was first with
coverage of the IBM PC and the Mac
long before there were any PC or Mac

magazines. And that's why, just in this
last year, we've been the first magazine
to bring you news of the NeXT cube, the
Mac SE/30, the first 33-MHz 80386s,
Sun's PC-priced workstations , and this
month's cover machine-the world's
first 80486-based microcomputer.
Our readers are hungry for informa
tion on new technologies. That 's why we
track important developments from
womb to tomb , through their complete
life cycle. Breaking technology news ap
pears in BYTEweek, on BIX , and in the
Microbytes section of each issue. The
What's New, Short Takes , and First Im
pression sections follow technologies as
they emerge from R&D departments and
come to market. Meaty R&D informa
tion also appears in feature articles and
in the In Depth section.
BYTE readers want to " push the enve
lope" and extend the usefulness of their
computers into new, innovative , and
practical areas. BYTE brought you that
kind of coverage as far back as 1979,
when we published "A Small Business
Accounting System," the first solution
oriented microcomputing article.
BYTE readers demand information on
the entire world of microcomputing, not
just what happens in one place. That's
why BYTE covers important microcom
puter developments in the Far East, Eu
rope, and North America .

Fifteen Years and Counting
With this issue, BYTE enters its fifteenth
year of publication-the only general
circulation computer magazine ever to
reach this milestone. The text alone of all
those BYTEs adds up to some 150 mega
bytes-well over a billion bits. We ' re
deeply honored that you've chosen to
read BYTE, and we pledge to continue to
do our best to meet your high stan
dards-for the next billion bits, as well.
Guinness, please take notice.

-FredLtmga
Editor in Chief

(BIX name ''flanga ")
Circle 319 on Reader Service Card 
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Rellablllty

Scare

Turbo Debugger 1.0
(Borland
lntematlonal)

84

Codevlew 2.2
(Microsoft Corp.)

73

89

80

Effective. Document. Complete.
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89
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73

72

93

72

74

74

74

74

78

67

64
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"&r/a11d'sDe/nigger outshines Microsoft's Codeview." PC Week, May 15, 1989

It's two winners in one.
Turbo C, the core of Turbo C
Professional, was the outright winner in
PC Week's Poll of Corporate Satisfaction
on C compilers. Overall, Borland won
with 81. Microsoft9 placed second.
Turbo Debugger, also included in
Turbo C Professional, was the outright
winner in EVERY category in PC Week's
Poll Of Corporate Satisfaction on
Debuggers. And, once again, we topped
the score with 84, overall. Microsoft
came in second-best, 11 points behind.
Get Borland's Turbo C
Professional and get the best of both
worlds: our top-rated C compiler and our
top-rated Debugger.
9

ICode: MC26 j

Call (800) 345-2888* and we'll
send you both PC Week polls and tech
nical specifications on Turbo Cand
Turbo Debugger.
Turbo C
Professional
includes both
Turbo C2.0 and
Turbo
Assembl~&

Debugger.
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Getting a network off the ground is easy
with AIX'." Because AIX, IBM's enriched version
of the UNIX operating system, brings a whole
new standard of performance, documentation
and security to the open systems environment.
In fact, AIX has improved
upon other UNIX systems
in so many ways, the Open
Software Foundation
J
•
recently chose
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AIX gives you a very high degree of
flexibility. AIX lets you create a transparent net
work between platforms from a broad range of
vendors-from SUN®to DEC®to AT&T®and HP~
It also lets you link up a broad range of IBM
systems-from the PS/2®to the RT,'" all the way
up to the System/370~
All for one, and one for all. AIX can inte
grate a network so effectively, you'd swear it was a
single system.
Distributed Services on the RT lets
everyone in the network share files, programs
and devices. And to optimize your PS/2 and
System/370 investment, AIX's Transparent
Computing Facility lets you shift power from
one processor to another, as the need arises.
And since AIX allows you to merge DOS
and UNIX functions , you protect your soft
ware investment, too.

AIX's ease ofuse also sets a new
standard. AIX is well documented, easy to
learn and provides connectivity through
multiple communications protocols.
So if you want to raise the quality of your
networking, connect with your IBM marketing
representative or IBM Business Partner today
about AIX. The one system that connects the
flexibility of open standards with all the classic
strengths of IBM.
For more information, call I 800 IBM-2468,
ext 148. AIX from IBM. Making your business
together.
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Creative License.
1£

you've ever tried to combine
windows, menus, forms, and text
entry to create an effective use r
interface, you know how challenging
it can be.
Perhaps you've turned to a third
party library for help. Only to run into
restrictions, limitations, and dead ends.
So you had to compromise your design .
Or modify the library source code. Or
start over.
Which is precisely why we designed
Vermont Views™, the new generation
of Wmdows for Data®, the best-selling
C library for user interfaces.
Vermont Views offers unbridled, un
restricted creative license.

The Human Interface Of
Your Dreams
Vermont Views offers an unparal
leled set of interface building blocks that
you can combine in unlimited ways:
I Menus can be created in any style
you choose, made scrollable vertically
and horizontally, and nested to any level.
reatures include n-th character selection,
checkmarks, and unavailable items.
I Data entry forms can be bigger
than their display windows, have scroll
able regions for the entry of variable lines
of items, lists of choices for data entry,
context sensitive help , and special
decimal, date, time, and toggle fields .
I A mini word processor can be at
tached to a field window in a form or

used as a pop-up note taker .

You're In Charge
Because you can write and attach
functions to the beginning and end of
menus, forms, fields, and to keys, you' re
always in control.
Use these control functions to call up
subsidiary forms and menus, change
field values and the active field, exit or
abort a form, do almost any task you can
imagine.
All interactive capabilities of Ver
mont Views use a unique system of ac
cessible keytables, so you can easily
change or disable key assignments - even
add to the functions provided for menus,
forms, text entry, and windows .

One For All
Vermont Views is available for DOS,
OS/2, UNIX, XENIX, and VMS. Main
tain the same user interface on all of these
operating systems with the same source
code .
Vermont Views provides internation
al portability as well, with full support
for IBM international characters, flexible
date and time formats, and changeable
decimal and thousands separators.

contained section of the manual, so you
only need to learn capabilities as you use
them .
To help you become an expert in no
time, we include a free copy of the Nor
ton Guides™ Engine and our own com
prehensive Pop-Up Reference™. You'll
have immediate, on-line access to func
tion names, reference pages, structures
and tables .

No-Time-Limit Guaran tee
We've only touched on a fraction of
what makes Vermont Views special. The
only way to know it is to use it.
Try Vermont Views on your hardest
problems.
For as long as you want. At no risk .
If not fully satisfied, return for a full
refund . Anytime .

To Order Today
Call 1-800-848-1248
Call to order Vermont Views today.
And we' ll send your "creative license"
right away.
Prices: DOS $395; with Source $790.
UNIX, XENIX, VMS, OS/2 please call.

Novice Or Expert
Despite its depth and flexibility, Ver
mont Views is easy to learn and use. Each
major facility is covered in a single, self-

800-848-1248, 802-848-7731

Fax: 802-848-3502

•

Vermont
Creative
Software

Pinnacle Meadows. Richford . VT 05476

Telex : 510-601-4160 VCSOFT

MICROBYTES
Staff-written highlights of developments in technology and the microcomputer industry,
compiled from Microbytes Daily and BYTEweek reports

Mac-Like Interface Brings Another Look to Unix

U

nix users who don't like the new
user interfaces from the Open
Software Foundation (OSF/Motif) or
AT&T-backed Unix International
(Open Look) will have another choice.
A small company called Visix
Software (Arlington , VA) is develop
ing a graphical user environment for
Unix systems that's similar to the
Macintosh Finder. Looking Glass,
which will run on any Unix machines
that support the X Window System ,
will provide graphical means for
managing directories and files, as well
as desktop icon panels, an application
launcher, environment control utilities,
an on-line help system, and other
typical end-user control functions.
Looking Glass's big selling point
will be the way it performs and its
efficient use of memory, said Visix
chairman and CEO Jay Wettlaufer.
The Looking Glass interface uses
only about SOOK bytes of memory, a
small amount in the Unix world. A
comparable interface based on the
Motif interface would use at least twice
the memory, WettJaufer said. He
claimed the low memory requirements
will make Looking Glass attractive for
X Window terminals, which do not
support paged memory and therefore
must use memory more efficiently.

While Motif and Open Look
provide specifications and toolkits for
developing a consistent user interface,
Looking Glass already is a complete,
ready-to-use, end-user interface. So
far, no one has released interfaces or
applications that conform to Motif or
Open Look, although Sun was
expected to offer an end-user interface
for Open Look this summer.
Applications developers won't
have to modify their programs to run
under Looking Glass as long as they
conform to the X Window standard
and use X Window primitives fo r the
screen imaging model , Wettlaufer
said. Visix will also offer a version that
supports Adobe's Display PostScript.
Visix demonstrated an aJpha
version of Looking Glass, running on
a DECstation 3100, at the recent
Xhibition conference in San Jose,
California . A beta version was
scheduled to start shipping to test sites
in July, with final software scheduled
for late this month . Looking Glass will
sell for $595. If Looking Glass indeed
run on all X Window- based ystems
and requires no modifications to the
host's applications, it could be a way to
get a slick, graphicaJ user interface
without waiting for applications tooled
to run under Motif or Open Look .

First Wave of 4-megabit Memory Chips Arriving,
But at What Cost to Users?
he first wave of denser dynamic
memory chips is here. IBM ,
proving that it pays to make your own
chips, announced in late July a
memory upgrade for PS/2 Model 70s
and 80s that uses the new 4-megabit
DRAMs. Mostothermajorchip
makers are either offering samples of
their 4-megabit DRAMs or gearing up
for fuJl -tilt production. Hitachi
America says it already has the 4
megabit chips in volume. Toshiba,
which fabricated its first 4-megabit
memories last November, expects to
be making them at the rate of 1 million
per month by next March. IBM has
three facilities in various stages of 4

T

megabit DRAM production. Fujitsu ,
Motorola, NEC, Mitsubishi, Oki
Electric, Sanyo, Sharp, and U.S.
Memories, the new co-op/company
formed to produce memory chips in
the U.S. , all expect to be cranking out
the denser memories ·within the next
year or so.
Bigger and faster memory chips
are coming, but it's not yet clear what
price patterns the new DRAMs will
follow in the next year. Except for
IBM with its new memory upgrade
$1795 for the 2-megabyte card, $3495
for the 4-megabyte card-none of the
companies are yet talking pecific

NANOBYTES

After months of rumors to the
contrary, the U.S. Department of
Transportation announced officially
that it will not impose a ban that
would keep passengers from taking
laptop computers and other elec
tronic equipment aboard commer
cial aircraft. Although DITT
officials have considered such a
ban, a spokesperson for the
department said that there would be
no significant changes regarding
the use or transport of electronic
equipment on domestic tlights. The
Federal Aviation Administration,
however, is directing much tighter
screening of such equipment on
overseas flights by U.S. airlines,
particularly in the Middle East and
Europe, an FAA spokesperson told
Microbytes. The screening will be
the tightest on tlights corning into
the U.S . Earlier this year, an FAA
officiaJ said a ban on laptops and
other devices "is an option we must
consider." Traveling computer
users were in generaJ aghast at the
very idea .

Toshiba Computer Systems
(Irvine, CA) cut prices on nine of
its laptop computers. The cuts
ranged from $200 on the low-end
models to more than $2000 on the
upper-edge 80386-based models.
The TJ200H , for example, has
dropped from $3499 to $2799; the
T5200 went down from $9499 to
$7699. The company aJso lowered
the price of its 2-megabyte memory
module for the T5200 series, from
$1399 to $999. Toshiba claims that
it has 22 percent of the U.S. market
for portable computers.
Top three lessons Lotus CEO Jim
Manzi said he learned during the
saga of 1-2-3 release 3.0: One:
" Don't announce new products pre
maturely." Two: " Keep customers
informed" if you don't announce
products publicly. Three: 'It's a
whole new world out there from a
[software] development stand
point."

continued
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Future display: Sharp Microelec
tronics (Mahwah, NJ) has devel
oped a new film supertwist (FST)
display that incorporates an
organic retardation film and a
single layer of supertwisted liquid
crystal into a thinner, lighter
display than is possible with con
ventional double supertwist
approaches, the company says. The
FST technology is also better at
transmitting light, Sharp says, and
can be used in reflective or trans
missive LCD panels. " We expect
our new film-compensated
supertwist technology to become
the standard display on equipment
whose space requirements are
extremely limited," said Steve
Sedaker, display products market
ing manager for Sharp.
Digital Research (Monterey, CA)
reports that it has licensed 2
million copies of its DR DOS
operating system. DR DOS can run
all MS-DOS applications but offers
extensions such as hard disk
partitions of up to 512 megabytes,
password protection for all files
and subdirectories, and a help
system built behind each utility.
DR DOS, which DRI sells to
computer manufacturers, can be
squeezed into and executed from
ROM. The latest computer makers
to adopt the ROMable operating
system are both from Taipei ,
Taiwan : Autocomputer, Ltd. for its
VlP series, and Sun Moon Star Co.
for its SMS line.
The Computer and Business
Equi pment Manufacturers Asso
ciation (Washington, DC) wants
the federal government to thwart
computer viruses. In a letter to the
Senate Subcommittee on Technol
ogy and the Law, CBEMA said
Congress should aim antivirus
statutes at the "criminal behavior"
itself rather than at the equipment
or techniques used to perpetrate a
virus; train law enforcement
officials in the ways of computer
crime; establish a partnership with
companies in the computer
industry to develop safeguards;
and , above all, make research into
viruses a top priority, with the
National Institute of Standards and
Technology leading the offensive.
18
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prices. Toshiba says 4-megabit
DRAMs will achieve "price-per-bit
parity" with I-megabit chips sometime
in mid-1990. What Toshiba means by
parity is that 4-megabit parts will cost
" between five and six times the !
megabit DRAM price." (As a point of
reference, I-megabit chips now cost
less than three times what 256K-bit
chips do on the retail market.) Toshiba
bases its projection on its experience
with I-megabit DRAM chips.
In dollars, many cu rrent guesstima
tors say that the 4-megabit chips will
cost about $100 each in big volumes.
Some observers are forecasting that
the prices will then drop until the mem
ory/price curve is more in line with
the current situation . At today's prices,
$100 per chip will make the 4-megabit
DRAMs considerably more expensive
than I-megabit DRAMs (which are
currently selli ng for about $17 each) ,
even when you consider that it takes
fo ur of the less roomy ch ips to make

up one of the 4-megabit devices . If
such prices sustain, it would also mean
that memory costs would add at least
$1000 to the price of a 4-megabyte
80386-based microcomputer to run
OS/2 or Unix . If you want a machine
equipped with 8 megabytes of RAM ,
wh ich is sort of what Microsoft had in
mind when it first started sketching
out OS/2 (in the days when memory
was cheaper) , you might have to pay
$3000 or more for the memory.
Although the 4-megabit chips will
eventually be fairly common , there is
still a great deal of life left in I-megabit
chips, which continue to drop in price
and rise in speed. The technology of
I-megabit chips got a boost this
summer, when IBM reported that it
has produced what could be the fastest
DRAM to ever come off an assembly
line. IBM said that the new chip has an
access time of only 22 nanoseconds,
meaning that it can fetch a bit of infor
mation in 22 billionths of a second .

OOP Tools Designed to Make Interface Building
Like Writing a Letter with a Word Processor
elta Logic (Monterey, CA) has
designed a set of new object
D
oriented development tools that could
someday show up in the ROM of
hand-held computers. The Entryway
development software will provide
tools for creating user interfaces
compatible with IBM's Systems
ApplicationArchitecture(SAA). Delta
Logic, started by former programmers
at Digital Research, is a division of
Poqet Computer, which is supposed to
start shipping its new hand-held
microcomputer this year.
The basic concept behind Entry
way is to "move the application
development process more toward the
process of building a letter in a word
processor," according to John Hiles,
the founder of Delta Logic and now a
vice president at Poqet. Entryway
operates very much like a word
processor, except that it has a set of
tools for defining on the screen user
interface objects, such as buttons,
forms, and menus. With Entryway, you
can construct the text of the applica
tion and the objects in the same way
that you would write a plain text docu
ment. Text can become "live" by
attaching an object to a word or
phrase, so that when the user clicks on
the expression , some action is per
formed (e.g., opening a database or

presenting a data entry field).
The Entryway system is designed
for integrating microcomputers into
larger office applications without
requiring a professional programmer.
Basically, if you can write macros in
WordPerfect or Lotus 1-2-3, you can
probably learn Entryway quite easily.
It provides an intuitive way to build
interfaces and "front ends" for less
technical users.
The core of the Entryway system is
a script language of more than 200
statements that are similar to the syntax
of the macro language of WordPer
fect 5.0. In addition to the script
language, Entryway has 12 built-in
objects, including a calendar and a
timer, a table and index system, a script
recorder, and tools for generating
forms and menus. Entryway also
supports the concept of hypertext,
allowing words on the screen to be
associated with other text documents
(e.g., a programmer cou ld develop
context-sensitive help screens
wherein the user clicks on the key
word, which then opens the appropri
ate help screen) . The system also
comes with a set of debugging tools
and facilities for connecting to
network drivers so that Entryway
interfaces can be used with distributed
continued
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Introducing the MultiSync" Graphics Engine'" Board. Now when an idea pops into your head it

,..!..

won't take long to pop up on screen . Because NEC's Multi Sync Graphics Engine Board is the first

graphics board specifically designed to increase prod uctivity in Windows, CAD/CAM and desktop publishing applications. For
instance , in Windows 386, you'll see up to three times more information as much as four times faster. And with our graphics
board, Presentat ion Manager applications run up to five times faster . What's more, the MultiSync Graphics Engine Board is
compatible with VGA, Super VGA (800 x 600) and 1024 x 768 interlaced and non-interlaced resolutions. So whether you're a
power user, professional designer or publisher, you can see your ideas on screen in world-class t ime . For tec hnical de tails and
information, call NEC Home Electronics (USA) Inc. at 1-800-FONE-NEC. For product literature call 1-800-826-2255 . The
Mul tiSy nc Graphics Engine Board. When you've got tons of t houghts racing t hrough your mind, it's the fastest route from
head to sc reen .

fil e

.W\1 \tlSync la a regialered trademark of NEC Rome Eledro n i~ (USA) Inc. Graphi ca Engine ~
a lra.demark of NEC Home Elertroniea (USA) Inc.. NEC ii a regiatered trademark of NEC Car·
porat ion. Window 1 and Wlndo wa 38 6 are regi1tel"fll trademark• o r Micf'090 ft. Corp. Pruentation

Manager la a regiatered trademark of the International Buaineu Mat.hinea Corporation.
Cl 1989 NEC Home Electronk1 (US A) Inc.
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NEC

_ter years of fJ
we built
Introducing the
best built, best backed
286- and 386-based systems.

And unlike some of our competitors, we don't imbed the VGA or disk
controllers on the mother board - that can just lock you out of future
innovations. Instead , we provide a high-speed VGA controller which
supports all VGA modes. And a totally IBM-compatible disk controller
which features the latest in track-buffer technology to boost drive
performance by an amazing 30% to 50%.

Since 1983, CSR has been a leading microcomputer maintenance provider.
We repair all major brands - IBM~ Compaqt and the best-known
peripherals - for the largest dealer networks and third-party service
companies nationwide. So when we decided to build our own 286- and
386-based systems we knew how to make them even better.

Compatible with reality.
You 've invested a lot in software. That's reality. So we designed our machines
to be 100% compatible with all yo ur MS-DOS® and OS/2® software.

With CSR, you can put your confidence in a company that has it aU - the
service, support , performance and IBM compatibility you expect - but at
prices that will surprise you.

And we know you have software on both 3 112" and 5 114" media.
That 's why all CSR computers have both size drives - even the low profile,
small footprint 286/20 SL. It 's a convenience we've added without adding
Lo the price.

The industry's best 2-YEAR warranty.

Plus you 'II find our high resolution high contrast VGA monitors and
"clickable" keyboard to be consistent with your definition of how a
computer should look and feel.

For the first fuU year we provide complete on-site service on all parts and
labor. During the second year we'U repair or replace any parts that fail.
This revolutionary warranty demonstrates the high degree of confidence
we have in the quality and reliability of our computers.
Plus, wheh you call our toll-free 1echnical Support Hotline you 'II be
connected to a highly-skilled Customer Engineer (CE). Your CE will
either fix the problem over the phone or dispatch a Service Engineer
to your site - within 24 hours of your call - for prompt , professional
problem resolution .
And what's best about this CSR-exclusive is that everything is included
in the price of your computer!

High performance, not a high price.
CSR delivers high performance in every machine we make. Our 286/20
uses an lntelt based 80286 chip that runs at a blazing 20 MHz and
outperforms most 386-based machines.

Compatible with your budget.
You may have computing needs that are incompatible with what other
computer companies would like you to spend. Tell us the details of your
needs. Then tell us your budget. And we'll build rou a system that 's
compatible with both.
So if you want a better built , better backed computer system , compare
warranties. Compare specifications. Then pick up the phone and call
us at 800-366-12 77. We'll deliver what yo u need at prices that will
surprise you.
Full leasing options available. Rates begin as low as S60/mo.
We accept MasterCard, VISA and certified checks.
tlh e brinds or product names menclontd uc 1ndernuks or regisltrtd trademarks of 1hei r rnpecth''
holders. MS-OOS and 0 l art rcgislertii 1ndemarks or Microso(1 Corpontion
Made ln th e USA .

xing their best,
ours better.
CSR 286/20 SL

CSR 386/25c

c.5R286120

CSR 386/20

c.5R286114 SL

• 80286 lnlel blSed microproceSsor running :II

• 80286 lnlel blSed microproceSsor running :II
lOMHz.
• I MB RAM expandoble 10 16 MB (8 MB on the

• Intel 80386 Microprocessor running at
lOMHz.
• I .118 RAM expandable lo 16 MB on the
S)-stem board.
• l'3ge mode inierleave memor)' :urhitecture.
• Socket ror 20 Miiz Intel or 'l:blek math
coprocessor.
• s.z5• u MB or 3.s• 1.+1 MB~ drive.
• Tracll buffered high spetd disketttlhard disk
con1mU.,r.
• Enhxnctd IOI tlctil< "dick" kq-board with
copy holder xnd dust CU\'er.
• lllgh speed 16 bil \UA controller.
• I panallel, I seri21 purl xnd a Mlcrosoft
compatible bus mouse porl.
• 200 watt power supply.
• 8 Industry standard tXpansion slots.
• Power reset swilch.
• Securily keykick.
• AMI bios
• Rell time dock with bauery backup.
• MS-DOS and MS-OS/2 compatible.

• lniel 80386 Microprocessor running al
25 MHz.
• I MB RAM expandable 10 16 MB on lhe
system board.
• Advxnctd Austek Cache memory controller
\\1th 32K or high speed Sl21ic RAM Cache.
• Page mode lnierle:lve memory :urhltecture
• Socket ror 25 Miiz lniel or 'l:btck mah

CSR 286n4

HMHz.
• I MB RAM expondable IO 16 MB (8 MB on the
•
•
•
•
•

system board). •
Plge mode inierle:lve memory an:hilecture

IDgh speed VGA conlroller.
Dual DWcenellbrd Disk Conlroller.
525" l.2MBor3.5" 1.+IMBdiskeutdri\'C
Enhanced IOI 1aCllle "'dick" k<>1>oonl with
copi· bolder and dUSI COl'tr. ·
• SocUr ror lniel 8028' or ll1<ilek math
•

•
•

•
•

•
•

coprocessor.
I pmllel, I serial pon and a Microsoft
compalible bus mouse porl .
8 Industry SWldanl expansion slOls. "
Power ttsel SWilCh
Security keylock.
AMI bios.
lle2I lime dock with battery backup.
MS-DOS and MS-OSIZ compalible.

Popular Options
I MB to 16 MB or high speed memory.
80287 111:11h coprocessor.
Slim llnrase with one 5.25" and two lS"
drive 111)1 a=ssible.
MJJl "lptr:aS d •SLc. ••

Clll861h
lllrdDl*Drh<s
10•'4l11S
S1'I06
'4l llll.Olll

'a.....-*"'•51.a..

_,....,.

-""
"" °""
Sl ,699 S2 ,099 Sl,399

STll06

Sl ,899 S2 ,29') S2 ,S99

.O lal!llS
S11l06

Sl.999 S?,399 S2 ,699

WMlllMS

S)'Slem board).'

• Plge mode lnttrlelve memory :urhltecture.
• IDgh speed \UA controller.
• ThlClt bulreJtd high ~ dual dislr.eatlhanl
disk controller.
• S.25" 1.2 MB or 3.S" I +I MB diskeut dri\'C
• Enhanced IOI llClile "'dick" ke\1>oard with
copy bolder and dust COl'tr. •
• Socket ror lniel 80287 or 'lll!ilek math

coprocessor.
• I parallel, I serial pon and a Microsoft
compatible bus moust porl.
• 8 Industry standard expansion slOls. ''
• 3 speed sdectable 8 MHz. 16 MHz or 20 Milz
speed
• Power reset switch.
• Secwlt)· keykrl.
• AMI bios.
• Rell tlmt dock ,.1th hlliery backup.
• MS-DOS xnd MS-OS/2 companllle.

Popular Options
2 MB to 16 MB or high speed memory.
20 Milz m:llh coprocessor.
Slim Unease with one 5.25" :md two 3.5"
drive boys acces>ible.

_

-Di.....il

,...__,.. . . . ,



l MB to 16 MB expansion memor)' options.
ZS Milz Intel coprocessor chip.
lniern.i or extern21 tape backup.

...... _ It.A  _,......,"""""'
CSl-lO

Ulll.'111

i YIWI llllWI

• Tr1Ck bufkred high speed dlskendhard disk

controller
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Computer Systems Research

We build ours better.

MICRO BYTES

NANO BYTES

Intel's Programmable Memory
Operation (Folsom, CA) has devel
oped a 4-mega bit EPROM , incor
porating 4 million memory cells in
a chip measuring just three-eighths
of an inch on each side. Since de
veloping the first EPROM in 1971,
Intel has increased density of the
chips by 2000 times, a company
official said.
Rochester I nstitute of Technol
ogy (Rochester, NY) has estab
lished a center for the study of
electronic visual design , geared
toward graphics and industrial
designers who use digital systems
to do such things as animation, de
veloping videodisks and interactive
media , and other areas of endeavor.
The newest still-video cam era
from Sony (Park Ridge, NJ) uses
two charge-coupled devices to
handle information about an
image's appearance. Sony says the
new ProMavica MVC-5000 is the
first camera of its kind to have one
chip for chrominance data (color
hues and levels of color saturation)
and another one for luminance
(related to contrast and definition).
Images scanned by the electronic
camera are saved in analog form on
2-inch floppy disks. Before you can
manipulate the images digitally,
you have to send them to a special
Sony workstation. Prices for the
ProMavica start at $6495, which
doesn't include a lens.
Tiara Computer Systems (Moun
tain View, CA) says its new LAN
analyzer and diagnostics package,
currently called "Network Inspec
tor," will provide "60 percent of the
functionality of the Sniffer [from
Network General] for a fraction of
the cost." The Network Inspector is
expected to be available soon for
around $1000. It wiJI have sophisti
cated functions such as cable break
detection , single- and multinode
addressing tests, and dynamic
performance measurement (such as
network loading measurement)
with graphics. More unusual
features include jabbering node
detection and a software implemen
tation of a time domain reflectome
ter, used to locate cable breaks, a
Tiara official said.
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applications on a network.
The Entryway software costs $795
for a full development system and
$250 for a run-time version that you
supply with a completed end-user
application.
Poqet plans to provide Entryway in
ROM on its hand-held computers, with
the intention of building interfaces

between Poqet portables and home
office networks or database servers,
Hiles said . Part of the company's
strategy is to build software tools into
the ROM of its portable computers,
which could thus increase the per
formance and decrease the storage
requirements of these small computing
machines.

Can COBOL Be the Catalyst for OS/2?
ould COBOL help make OS/2 a
big hit? That might sound a bit
unlikely, but remember that there are
probably more applications written in
COBOL than in any other language.
And now MicroFocus, an English
company that carved its niche with a
mainframe-compatible COBOL that
runs on microcomputers under MS
DOS or OS/2, has designed a version
of its COBOL/2 compiler that will
include extensions for developing
Presentation Manager (PM) applica
tions in COBOL; those applications
wiU comply with IBM's Systems Appli
cation Architecture. The PM exten
sions will let COBOL programmers
embed the commands necessary to call
the OS/2 Resource Compiler routines
from the Presentation Manager
Toolkit (e.g., routines for defining
icons, and maximizing and minimiz
ing windows).
With its PM extensions, MicroFo
cus claims to be the first firm to offer
a programming language other than C
that can write applications under OS/2
using the PM graphical user interface.
This means that mainframe COBOL
programmers will be able to write PM
applications running on microcompu
ters, providing a graphical interface to

C

mainframe COBOL applications.
Micro/Focus COBOL/2 can also call
C and assembly language routines.
According to one of the developers of
COBOL/2, Raymond Obin , "COBOL
can do everything you can do in C and
assembler."
MicroFocus COBOL/2 comes with
a programmer's toolkit that wiJI allow
use of dynamic segment swapping and
dynamic linking, techniques that
Borland recently claimed as break
throughs with its VROOMM technol
ogy (see the August Microbytes, page
17). The COBOL/2 implementation of
dynamic segment swapping allows
applications that are 50 percent larger
than available memory to execute with
" negligible degradation," Obin said.
The toolkit also allows COBOL appli
cations to use extended memory when
running under DOS.
The base COBOL/2 compiler is
$900. The toolkit, which also includes
an editor and run-time utilities, costs an
additional $900. A complete work
bench with an advanced source-level
debugger, menu system routines, and
mainframe programming tools costs an
additional $1800. Current COBOL/2
users will receive the upgrade free as
part of their maintenance agreement.

OSF Seeki ng Shrin k-Wrapped Unix Software
he key to the success of Unix and
the Open Software Foundation's
Motif graphical user interface will be
determined by the number of shrink
wrapped software programs that will
run on all versions of Unix , said OSF
president and CEO David Tory. In an
interview with Microbytes Daily after
his keynote speech at Xhibition '89
recently, Tory was deliberately vague
about when we can expect programs
running under Motif. He said that
"many developers are working on
applications as we speak," but he

T

declined to give any numbers or an
estimate as to when these products
will be on the market. OSF, headquar
tered in Cambridge, MA, has so far
issued 73 licenses for Motif, but
company officials refuse to speculate
on how many of those licenses will
translate into Motif-compliant
software packages.
Two current OSF Requests for
Technology are crucial to the success
of Motif and to the success of Unix in
the 1990s, Tory said. One RFT is for
continued
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can do statistical analysis.
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Control Center.
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dBASE SfATS reads/writes dBASE ill PLUS™ and dBASE IV
files (dbf ftles) directly up to 254 fields and avirtually unlimited
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Circle 24 on Reader Service Card (DEALERS: 25)

Finally. An input device based on your inpu

The new SummoSketch 11
tablets hove been created with
one thing in mind-you, the
people who use tablets every day.
You told us what you wonted in
the ultimate tablet, and we put it
all into SummoSketch 11.
We kept all the features that
hove mode SumnioSketch the
industry standard - features
that hove led lo more Summo
Sketch tablets being used today
than any other brand.

You said you wonted acom
plete plug and ploy package,
not abasic tablet with alist of
optional extras. So we're giving
you the works - both in PC and
Macintosh®SE and II versions. A
12" by 12" or 18" by 12" active
area tablet; your choice of afour
button cursor and two-button
stylus or 16-button cursor;
utilities diskette and more. The
PC version includes interface
cables for the IBM®PC, PS/2,
AT and compatibles, while the
Macintosh version hos aunique
Apple®Desktop Bus interface
device to connect the tablet to
the computer.

When asked about the one
key benefit you look for in decid
ing on on input device, your
answer was productivity. And
SummoSketch II delivers.
Unlike amouse, our stylus
gives you amore natural
"pen-to-paper" feel for free
hand drawing. Our 4- and
16-button cursors con be pro
grammed lo move you quickly
through the most sophisticated
software. For the PC market,
we offer afree tablet template
(US and Canada only) that puts
hundreds of software commands
in view . . . and at your finger
tips. No need to memorize com
mands or scroll through two or
three screen menus to use the
functions you wont.

~The industry standard.

~A complete plug and play
package.

IBM Compatible inquiries circle 276; MAC inquiries circle 277, and
dealer inquiries circle 278 on Reader Service Card.

~Push-button productivity.

No tablet offers more soft
ware compatibility than Summo
Sketch. Our tablets work with
over 250 PC programs and all
Macintosh SE and 11 software
written under the Apple Software
Developers guidelines.
Since we ore the standard,
most competitive tablets offer
software compatibility by emu
lating Summagraphics tablets
(just look it up in their manuals) .
In fact, in arecent article com
paring IBM PC version tablets, all
nine competitive tablet manufac
turers emulated Summagraphics
in order to provide software
compatibility.
But that's not all. Our PC
version utility diskette also
includes diagnostic test and reset
software, on Autodesk®Device
Interface™ driver, Universal
Mouse Emulator™ and a
Microsoft® Windows driver.

When it comes to digitizing,
the one deciding factor every
tablet buyer wants (and every
tablet manufacturer touts) is
accuracy. SummaSketch 11 tab
lets have an accuracy measure
ment of ± 0. 015 inches. This
figure is based on the overage
accuracy found over the entire
SummaSketch II surface - not
just a"sweet spot" found in the
center of the tablet. And both the
4- and 16-button cursors come
with an easy-to-view cross-hair
sight for precise tracing.
SummaSketch 11 tablets also
come with high proximity so you
con trace from documents up to
1h" thick. And selectable resolu
tion of up to l, 016 lines per inch
(or twice the degree of resolu
tion needed for most graphics
applications) .

~High accuracy and control.

lEfThe most software
compatibility.

Add up all the benefits, then
odd in convenience features such
as apower/proximity light, on-off
switch, wedge shape design for
easy use, lightweight construc
tion for portability - and it's easy
to see why SummoSketch hos
been, and will continue to be, the
best selling tablet in the world.
Whatever the application 
CAD/CAM/CAE, business or
design graphics, animation,
cartography, cost estimating and
more - SummoSketch is the
overwhelming choice of today's
computer professionals. Simply
stated, you can't go wrong or be
"second-guessed" when you
choose SummaSketch, which is
why more people make that
buying decision than any other.

The deciding question - price.
Would you pay more to get a
tablet that hos everything in the
box, that gives you the most
software compatibility, achoice
of cursors and includes added
productivity tools?
That's the one decision you
don't hove to make, because
SummaSketch II tablets come
with everything you need, all at
on affordable price. And that
makes our new SummoSketch II
tablets the easiest buying deci
sion you hove to make.
Why not find out more about
SummoSketch II today? For
literature and the name of alocal
dealer coll l-800-888-2028,
Ext. 304. For technical informa
tion coll 203-881-5400.

lEf'The choice of
professionals.

[0"Price/performance leader.

SunnagraphicsM
Every decision should be this easy. •M
© 1989 SommagrophKs (01po1ot100 All rights reseived
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A Bay Area company is readying a
new sound and music board for
IBM PCs and compatibles that will
provide stereo sound, voice synthe
sis, voice digitization, and even a
MIDI port, all for less than $200.
Brown-Wagh Publishing (Los
Gatos, CA) already makes a $100
board called the Game Blaster that
can output stereo sound and is
supported by popular games from
Sierra On-Line and others. The new
Killer Kard will output stereo
music and digitized sounds such as
animal calls, voices, and special
effects. It will also digitize sounds
or speech input through a micro
phone, using direct memory access
for speed and a proprietary com
pression algorithm to conserve
RAM. The card has a host of
interfaces, including a speaker
connection (with a built-in ampli
fier powerful enough to drive room
speakers), a microphone jack with
amplifier, an analog joystick
connector, and a MIDI interface for
keyboards or instruments. The
Killer Kard should be available in
October.
A new adapter from Ten X
Technology (Austin, TX) is
designed to let most WORM drives
connect to computers through a
SCSI port. The Ten X OCU adapter
makes the WORM drive appear to
be a normal read/write device; this
makes the WORM drive much
easier to install and use.
Thomson-CSF, the gigantic Paris
based producer of military electron
ics equipment, said it will "stan
dardize" its defense products on
Motorola's 88000 RISC processor.
Motorola also granted Thomson the
rights to manufacture a militarized
version of the 88100 CPU, the
88200 memory management unit,
and future components in the
88000 series. Motorola says that
more than 50 companies are
designing products based on the
88000. One of the latest computer
designers to announce a computer
built upon Motorola's RISC chip
was Bolt Beranek and Newman 's
Advanced Computers subsidiary,
which has developed a machine
using more than five hundred
88000 processors.
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an Architecture Neutral Distribution
Format, which would allow software
developers to write a single version of
thei r Unix program that, theoretically,
would run on most of the 200-plus
existing versions of Unix. The other
RFT is fo r a method of standardizing
d istributed processing-an interface
between application programs and
network protocols, device drivers,
and kernel code.
A few techn ical details of Motif
have yet to be ironed out, Tory said,
including a final decision on which
imaging model to use; the imaging
model handles the way in which fonts
and graphics are put on the screen.
Motif currently uses a component of
MIT's X Window, but it's not clear
what the fi nished Motif wi ll use. Tory
called Display PostScript "excellent
technology" but admitted that Adobe's
refusal to hand over its source code to
OSF has made Display Postscript
somewhat less appealing.
An official of AT&T-backed Unix
Internationa l, which is developing its
own Unix user interface called Open
Look, said recently that AT&T would
support development of a common
application programmer interface for
both Open Look and Motif. Such an

API would theoretically make it easier
for developers to write applications
that wou ld work in both environments.
The OSF can't get behind this idea,
however. Donal O'Shea, OSF vice
president of operations, dismissed the
proposed API as an attempt to
"confuse the issue." He said Motif
"clearly is the winner in this race."
When asked why developers should
write programs for OSF/l, the OSF's
forthcoming version of Unix, when
AT&T's System V is a composite of
earlier versions, Tory said that OSF
will be providing a "nonproprietary
solut ion."
Motif consists of components from
several leading companies in the
computer industry. DEC provides the
library of graphical tools and presenta
tion description language; Hewlett
Packard provides the window man
ager; and Microsoft, which is not an
OSF member, gives it all the "look
and feel" of Presentation Manager.
OSF officially offered Motif to
"the industry at large" in July and
planned to release the " fine-tuned "
version 1.0 in late August, a company
official said. Cost of a binary license
now ranges from $40 down to $10,
depending on the number of copies.

Group to Start Testing 88000-Based Software
he 88open Consortium has
established a technical center (in
San Jose, CA) devoted to developing
binary compatibility standards for the
Motorola 88000 RISC processor. The
basic set of compatibility tests will be
ready this month, said 88open official
Roger Cady.
The 88open Consortium began
operating last November; original
sponsors include Sanyo/Icon, Motor
ola, Data General, NCR, Opus
Systems, and Dolphin Server (a
subsidiary of Norsk Data) . As part of
its "software initiative,'' the collective
is hoping to attract developers to write
programs for the 88000 RISC plat
form. Ryan McFarland, Quadratron
Systems, Accler8 Technology,
Statware, Uni Press, and Olympus
Software are among the companies
that have said that they will develop
88000-compatible applications.
To back up its promises of binary
compatibility, 88open recently
demonstrated a series of public
domain Unix applications ru nni ng on
four different 88000 platforms: Data
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General's Aviion , Opus Systems'
Opus 8000 board for the PC AT, a
Motorola VME-based 88000 system,
and the Sanyo/Icon 88000 machine.
Each system was equipped with a
QIC-format tape drive, and it was
possible to swap the applications
between the systems. The 88open
compatibility standard defines a data
format for floppy disks and QIC tape.
Notably, the demonstration
involved only simple text-based
applications and no graphics pro
grams. While 88open's plan for "plug
and play" software applications looks
promising, the big question is whether
all the vendors can agree on graphics
standards. The same problem applies
to OSF's goal for shrink-wrapped
software. While both 88open and OSF
have specified XU as the windowing
standard, it is unclear what imaging
model will be standard (the imaging
model defines the text fonts, icons,
and other graphical images that appear
within the window) . For example,
DEC, which is a major OSF player, is
continued

IBM PRESENTS
THE SOLUTION TO THAT
AGE-OLD BUSINESS
QUESTION.

"When Fosberry said a PS/2 with Micro Channel
would let him juggle ten thirigs at once
and still have time to break for lunch, he meant it."

~

How're you going to do it?
These days, no matter what size your company, you've got to be able
to keep a lot of balls in the air to stay competitive.
The Genius Of Micro Channel. Which is why IBM
developed the Personal System/2®with Micro Channel~ Micro Channel
can support multiple operating microprocessors. So you can, for
example, separately manage peripherals, while freeing up the main pro
cessor to crunch numbers. A bus master can even be sending a fax
while another manages traffic on a network, all with greater reliability.
Naturally, every PS/2®with Micro Channel runs DOS and OS/2 ~
So with OS/2 Presentation Manager~ you can do multiple tasks concur-

IBM. Personal System/2 and PS/2 are regislered lf8dematl<s and OS/2. Pn!sernaoon Manage< and Micro Cl\anne! are 111>dematks or lntemabooal Buso>ess Mach>nes Corporaoon © 1989 IBM Corp

I·1'.
rently, all with an easy-to-use graphical interface. Whats more,
with Micro Channel, there are no DIP switches to set, for
simpler; more reliable installation. You can find and reset cards
anywhere in the network- right from your desk!
The Solution Is IBM. So, to manage lots of informa
tion, jobs, hardware and software, inve t in the PS/2 with
Micro Channel. Contact your IBM Authorized Dealer
or IBM marketing representative. For a dealer near you,
call l 800 IBM-2468, ext.142. You'll learn
there's almost nothing you can't do if you PS/2 it!
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Roland (Los Angeles), famous for
its electronic music instruments,
has a new device that one company
representative said is "really a 3-D
plotter." Actually, the CAMM-3 is
a computer-controlled miniature
·machining tool. You can use
AutoCAD to design something in
three dimensions, then attach the
CAMM-3 to your computer's
parallel or serial port, and clamp a
block of plastic, wax , wood , alumi
num , or brass in place, and the
CAMM-3 will carve out your
design . At $14 ,500 it's a little more
expensive than the average PC
plotter, though.
Autodesk (Sausalito, CA) has
given " technology demonstra
tions" of a work-in-progress at the
Autodesk Research Lab. "Cyber
space" uses a head-mounted
display with separate LCD screens
for each eye, a head-tracking
device that changes the display
with head movement , and a
Dataglove for reaching into the
display. It's not a product yet , but
Autodesk insists that this is where
CAD is going. The company also
announced new versions of
AutoCAD: One uses the Phar Lap
386 DOS extender and is supposed
to be available by the end of the
year and cost $3000; another is
AutoCAD OS/2, which will run
under Presentation Manager and is
slated to be available in the fall.
GUis are the equivalent of
" hanging a big rock over the head
of character-based DOS," said
Bobby Orbach of 47th Street
Computers, one of the nation's
largest dealers, at a recent panel
discussion. He called DOS exten
ders " life extenders," and said that
from a dealer point of view,
" Macintosh and DOS are the only
stable operating systems."

It was a comparison that almost
every citizen in New England could
understand. Lotus CEO Jim Manzi
told company shareholders that
during the long, fabled time
between 1-2-3 release 3.0's an
nouncement and actual shipping
dates, the company had become
" the moral equivalent of the
Boston Red Sox. "
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using Display PostScript as its
imaging model. Other OSF members
are currently either undecided on an
imaging model or using the limited
font set that comes with X Window.
Until a standard imaging model
exists, it will be impossible to simply
run applications out of the box on a
variety of systems. Application
developers will have to write separate
versions of programs for separate

imaging models. That's exactly what
Frame Technology has done with its
FrameMaker desktop publishing
program . The company has written
separate versions for Display Post
script systems, Sun's Xll/NeWS
system, and the X Window-based
imaging model from MIT. An engi
neer at Frame said that most of the
porting time between systems involves
converting the imaging model.

User Group to Vendors: Try a Little Friendliness

S

ome companies are better than
others at working with the very
people who provide them with their
revenue-the users. According to
members of the Intergalactic Users
Group, those companies are Apple
Computer, Acius, Borland Interna
tional, Intel, and Microsoft. At the
second Intergalactic Users Group
Officers Conference in New York City
recently, representatives from nearly
100 of the country's most active
computer users groups awarded
certificates of appreciation to those
five companies for their efforts in
working with users groups.
As for other companies in the
computer industry, too many of them

still need to be educated about the
value of users groups, said Jerry
Schneider, executive director of the
Association of PC Users Groups.
"They have this stereotype that we
are a bunch of teenagers making
copies of software," he said.
Schneider said that one study
noted that more than 60 percent of
future computer hardware and
software sales will be to individuals
and companies with fewer than 50
employees, rather than to the Fortune
500 firms that many computer compa
nies seemingly envision as their
customers. "Users groups provide the
way to reach that 60 percent of future
customers," Schneider said.

Microsoft Joins SOL Tool with Excel

M

icrosoft is now offering a Win
dows-based Structured Query
Language query tool as a component
of the DOS version of the Excel
spreadsheet program. The Q + E (for
Query and Edit) system works only
with dBASE database files(DBF files).
Q + E, developed by Pioneer Soft
ware (Raleigh, NC), appears as a
series of additional menu choices in
Excel's Data menu selection . Adding
Q + E to Excel involves a simple setup
procedure when you install the
spreadsheet program. Q +Eis also a
stand-alone product that runs under
Microsoft Windows and can exchange
data with any Windows application.

The Q+E facility allows you to
graphically query and perform
relational operations on DBF-type
files and bring the data into an Excel
spreadsheet. For example, you could
open multiple files in multiple
windows and simply click on the
columns needed in a relational join.
Using Microsoft's Dynamic Data
Exchange feature in Windows, links
between Excel and the database
accessed by Q+ E are maintained, so
the Excel spreadsheet is updated if
you make changes to the database.
Programmers can also use Q + E to
embed SQL query commands into
Excel spreadsheet cells.

NEWS STAFF SEEKS NEWS. DIAL (603) 924-9281.
The BITE news staff is always interested in hearing about new developments
that might affect microcomputers, the way they work, or the way people work
with them. If you know ofa project that could shape the state ofthe art, please
give us a call at (603) 924-9281 or write to us at One Phoenix Mill Lane,
Peterborough, NH 03458. An electronic version of Microbytes, offering a wider
variety of computer-related news on a daily basis, is available on BlX.

Without Teamwork®
on your PS/2,

your development teams will
never shift into high gear.
N ow you can speed up the performance of your
entire work group with a true multi-processing develop
ment environment for OS/2. Teamwork is the first CASE
toolset to support OS/2 software developers. So if you've
been driving DOS-based CASE tools and you're ready
for workstation power, get ready to fasten your seatbelt.
The intuitive graphic user interface and the
advanced multi-window, multi-tasking capabilities of
Teamwork immediately improve individual and team
productivity. Each developer creates, edits, and inspects
multiple design views simultaneously with simple point
and click operations. Teamwork fully integrates graphics
and data for structured analysis, data modeling, real-time
analysis, and structured design models. Rigorous support
of standard methods, complete syntactical checking and
balancing assure system quality.
Teamwork's own configuration management and
project status help manage and control even your largest
projects. Projects can be partitioned to allow parallel
development by multiple analysts and designers. The
project manager controls the process by the baseline,
merge, and reconcile features of Teamwork.
Teamwork is a registered trodemorlc of Cadre Techn®gies Inc.

If you're just getting started with CASE tools,
Teamwork/PCSA is a DOS-based structured analysis
tool that can also run on your PS/2. As your projects
grow, Teamwork/PCSA gives you an easy migration path
since it is fully compatible with Teamwork for OS/2.
Thousands of developers with applications
ranging from financial to avionics already rely on the
power of Teamwork. In fact, Teamwork is the world's
leading workstation -based CASE toolset.
Cadre's hotline support, maintenance services,
excellent documentation, and effective educational
offerings make sure you get started right on the right
track. That's all a part of Teamwork.

Call (401) 351-CASE
If you're ready to shift into high gear, then you're
ready for Teamwork. Anything less, just won't meet
your standards.

CADRE

Cadre Technologies Inc.
222 Richmond St.
Providence. RI 02903

PS/ 2 and OS /2 are trademarks of International Businen M achines..
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4 Good Reasons to Join
I. The Finest Books. Of the hundreds of books submitted to us each
year. only the very finest are selected and offered. Moreover. our books are
always of equal quality to publishers' editions, never economy editions.

2. Big Savings. In addition to getting 3 books for only $1.00 each when
you join. you keep saving substantially. up to 30% and occasionally even
more. (For example, your total savings as a trial member-including this
introductory offer-uin easily be over 50%. That's like getting every other
book free!)

3 . Bonus Books. Also. vou will immediately become eligible to
participate in our Bonus .Book Plan, with savings of 65 % off the
publishers' prices.

4. Convenient Service. At 3-4 week intervals (16 times per year), you
will receive the Library of Computer and Information Sciences News.
describing the Main Selection and Alternate Selections, together with a
dated reply card. If you want the Main Selection. do nothing, and it will be
sent to you automatically. If you prefer another selection. or no book at
all. simply indicate your choice on the card and return it by the date
specified. You will have at least JO days to decide. If. because of late mail
delivery of the News. you should receive a book you do not want, we
guarantee return postage.
If reply card is missing. please write to The Library of Computer and
Information Sciences, Dept. 7-FG3 , 900 Chester Avenue. Delran , NJ
08075. for membership information and an application.
Byte 9/89
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How To Write
Bug-free Code
Jerry Pournelle says,

LETTERS

"It has

already saved me several hours, and
I haven't had it a week. Highly rec
omnumded." (Chaos Manor, BYTE,

and Ask BYTE

March 1989)

"Deep bugs", the kind that show up
~you deliver the program, are usually

the result of logic flaws. Such bugs in
clude redundancies, contradictions, unique
conditions without specified actions, etc.
Logic Gem, a proven programmer's
tool, helps you avoid these bugs in three
ways:

•

Catches logical errors before
you code the program. Saves
hours of debugging time.

•

Automatically generates flawless
code for the "guts" of your
program ... in C, BASIC, Pascal,
FORTRAN, and dBASE.

•

Automatically produces written
documentation of your logic,
which insures good communica
tions between designer and coder.
(And helps remind you of the
logic from one work session to
the next.)

Logic Gem works with whatever com
piler you are using. The only change:
with Logic Gem you catch and correct the
logic bugs~ you write the program.
Avoid hours and days of needless de
bugging time. Call 1-800-722-7853 now
for details about Logic Gem. Or put
Logic Gem to work for you immedi
ately: Order a copy (it costs only $99)
and use it for 90 days at our risk. You can
return it for any reason within 90 days for
a complete refund.

•

Sterling Castle, Inc.
702 Washington St. #174
Marina dcl Rey, CA 90292
1-800-722-7853
1-800-323-6406 (in CA)
1-213-306-3020
l-213-821-8122 FAX

Suggestion Box: Mac OS
"The Mac Interface : Showing Its Age"
by Don Crabb (Macintosh Special Edi
tion, June) made some very good poi nts ,
partic ularly that the lack of ge nuine
multitasking on the Macintosh should be
an emba rrassment to Apple Computer.
While I believe that some of Crabb' s
suggested " improvement s" would be
frivolous rather than functional , multi
tasking and a command-line interface for
those who want 10 use it should be high
on Apple 's list of priorities . On the other
hand , I'm not going to hold my breath
waiting for these capabilities.
I use a Mac II at my office, but when I
decided to buy a new machine 10 use at
home, I selected the Amiga 2000 pre
cisely because it offered both of those
utilitarian featur es. Perhaps Crabb
should try an Amiga.
On the matte r of Apple 's " look and
feel" legal claims, I must take iss ue with
the views ex pressed in Crabb 's a rticle.
The Macintosh user interface did not
originate at Apple Computer , and Apple
should not be permitted to make any
claims against other "si milar " products
based on that supposition. Xerox was the
originator of the windowed mouse-and
icon environment. No doubt the original
designers of that system are amused by
the pretensions of Apple 's lawyers.
It is a seriou s defect of our legal system
that it permit s patent and co py ri ght
claims lo be awarded based on the "earli
est filing date" rather than the actual
date of creation . I hope Apple's spurious
claim will be struck down eventually by
some sensible judge who believes in the
W E WANT TO HEAR FROM YOU. Please
double-space your le11er on one side of the
page and include your name and address. We
can print listings and tables along with a
leuer if they are short and legible. Address
correspondence to Leuers Editor , BYTE,
One Ph oenix Mill Lane. Peterborough .

spirit of the law rather than merely the
words on the page.
Gary Lee Phillips
Chicago , IL

Ackerman Function Revisited
Alf P. Stei nbach (Leners , April ) elegant
ly solved Christopher Greaves's chal
lenge t o show th e value of Acker 
man(5,5) . Unfortunate ly, Steinbach 's
ge neraliza t ion abou t operations is
wrong . He showed that the Ackerman
function is a variation on x opm y, where
op 1 is addition, op 2 is multiplication , op 3
is exponentiation, and op 4 is the next step
above exponents. In othe r words ,
x op 3 y = (((xx) x) x) . . . x ] y repetitions
ofx

a nd

x op 4 y = (((x')') 2 ) ] y repetitions of x.
Some inte resting observations arise for
operations above addition (form an inte
ger, m> I ):
I =x
I opmx= I

X Opm

2 OPm 2=4
x opm2 =x

OPm- 1 x

I take exception to the genera l equation

which has the effect of collecting paren
theses of an expansion to the right. This
is true for op 2 a nd op 3 , because the ex
pansions are commutative. Close inspec
tion of the concepts of "operation" and
" number" leads to the conclusion that
these expa nsions of pa re ntheses (i.e.,
order of operation) must collect to the
left. This leads to a different general
equation for higher operations (m > I):

NH03458.

Download demo
t21Jl..J5J-7705 • J / 12/2..J.8,:\,I

Because of space limitations, we reserve
the right to edit leuers. Generally, it talces
fo ur months f rom the time we receive a leuer
until we publish it.

Jeremy Broner
Palo Alto, CA
continued

Introducing E
rhe LANstation I, a 286 diskless workstation ,
jelivers lightning fast performance , an ultra
;mall footprint, dazzling EGA video display, and
;ompatibility with any network card or operating
;ystem at an affordable price .
:meraid has incorporated the latest techno logies
n every feature to eliminate the typical space ,
ioise , heat and security problems that plague
;tandard PCs on anetwork.

Emerald provides the best warranty
program in the industry. 48-hour repair
or replace , guaranteed-at no charge!
For more information on the
latest in diskless workstation
technology contact your
Emerald Computers
marketing representative
at (800) 321-5711.

Jesign experts agree ...
. . that the LANstation I is the finest example in
unctional ergonomic design . International Design
v1agazine said " products like yours express the
eading edge of contemporary design. "

•EMERALD

$2,195.
Suggested Ust tor 12 MHz 286

EMERALD COMPUTERS, INC. COMMMERCIAL PRODUCTS GROUP
7324 SW Durham Road
(800) 321-5711

Portland , Oregon 97224

(503) 620-6094

FAX: (503) 639-7932
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Optimizing Compilers
The past few years have seen a lot of ac
tivity in the development of optimizing
compilers. Unfortunately, most of these
compilers are doing the wrong optimi
zations.
Compilers should optimize those
things over which the programmer has
no control, not trivialities that can easily
be expressed in the source language. Ex
amples of such useless optimization in
clude common subexpression elimina
tion, loop invariant removal , and loop
unrolling. There is no point in develop
ing a program to recognize situations
that could benefit from these techniques
because they are all common sense-any
programmer other than a complete nov
ice should automatically write code that
cannot be optimized by such basic me
chanical analysis.
There are many useful optimizations
that should be performed that cannot eas
ily be accomplished by simple local
source code rearrangement. These in
clude in-line expansion of functions
called only once and reorganization of
program routines so that functions that
often call each other are closer together,

so shorter call instructions can be used.
Optimization shouldn't compensate
for sloppy programming. Optimizing
compilers should try to generate the best
possible code for a program the way it
was written and not try to analyze wheth
er the program could have been written
more efficiently. There's no sense in de
veloping huge, complex programs to do
what can already be done simply.
James Hague
Richardson , TX

Amiga Graphics Set Right
I am writing in regard to " Variations on a
Screen" by Phillip Robinson (Graphics
Supplement, April).
I was offended that the IBM PC and
Mac screen shots were both of profes
sional applications, while the Amiga
screen shown was that of a game. There
are many professional applications on the
Amiga for desktop publishing, two
dimensional and three-dimensional ren
dering and animation, word processing ,
spreadsheets, video titling , synthesizer
programming and control, terminal em
ulation, image processing, and so forth.
Why not show the interfaces of one of

these if you couldn't use Amiga artwork?
By the way, why didn 't you mention
what system produced the ray trace on
the cover of the supplement? Could it
have been an Amiga?
I also take issue with the statement that
" Because these chips [the Amiga's cus
tom graphics, data movement , and audio
processors] can handle video informa
tion while the main CPU is working on
other tasks , the Amiga has a degree of
'multitasking'-the ability to handle
more than one job at a time." The custom
chips give the Amiga a degree of parallel
multiprocessing. Multitasking is an attri
bute of an operating system, not of hard
ware. Of course, the Amiga 's operating
system has more than a "degree" of
multitasking, with both large- and small
grain multitasking , priorities , inter
rupts, message passing, and shared pro
gram libraries.
Robinson's categorization of the possi
ble Amiga display resolutions is incor
rect. The resolutions mentioned are the
nonoverscanned resolutions; for each of
320 by 200 pixels, 320 by 400 pixels,
640 by 200 pixels , and 640 by 400 pixel s,
continued

This Should Go On Your Desk
for The Same Reasons It Goes
On The Road.
Remember when sending a fax meant leaving
your desk? Or when faxing on the road was
almost impossible?
Those days are over. Introducing the
WorldPort 2496 ™ portable fax and data
modem.
Since it's external to your computer, it's easily
shared around the office. And since it's battery
powered and uses RJ lIs or optional acoustic
couplers, it connects to public phones and
PBXs anywhere. Via Bell and CCITT standards
worldwide. It even sends and receives fax and
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data messages
unattended or
while you run
applications.
But best of all, from your desktop or laptop,
you can instantly connect with practically
anyone anywhere who owns a fax or modem.
Unless, of course, they've ventured out on the
road without one.
Call us today at 800-541 -0345 (in New York.
516-261 -0423) for more on the WorldPort line
and the dealer nearest you.

[
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Touch base Systems ' Inc .
160 Laurel Avenue
Nor1hport,NY11768
(516) 261-0423
Fa;c (516) 754-3491
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Now there's a batteiy-Qowered 286
with the one :feature you've been waiting for.
That little package yoLive been
expecting from us has just anived.
The new Toshiba Tl600. The
fastest battery-powered portable
computer weve ever made.
It packs a powerful 12MHz 286
microprocessor. One full megabyte
of RAM that's expandable to 5MB.
Plus a fast 20MB hard disk
Equally impressive is its 144MB
31/z inch diskette drive, detachable,
backlit EGA-compabble display
and two expansion slots for access
to an internal modem, LANs, main
frames and much more.
But at a total weight of under
12 pounds, the Tl600 is bound to
spend a lot of time outsid£ the office.
Which is why we added some other
important features.
Like AutoResume, which lets
you restart your work wherever you
finished And space for tworemov
able, rechargeable battery packsno
larger than the palm of your hand.
All ofwhich makes one thing
about the TlOOOunmistakably dear.
It was definitely worth the wait

T/6()(): 8allery-pou.-.;retl&JC2861J2MHz.20MBlmrddiskal
27mser:.1.44MB3W diskettedrive. IMBRAMer(XDuiabklo
5MB. detachable backlit EGA-compatible LCD. m11ove·
able reduugeable baitery· pack, coprocesscr socket, 7 s/011·
dard i11/erfaces. 2 e:qxmsimr slots for ~1eral fmrpase oplimlS.
Fori11fom10/r(mcall l-EKJ0.457-7TT7. Toshiba PCs arr backed
by llzc Exceptio11al Care Program (e11ml/mmt required).

In Touch with Tomorrow

TOSHIBA

Toshiba America Information SyslemS. Inc.. (.omputer Systems Division
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there are corresponding overscan resolu
tions, nominally 352 by 262 pixels, 352
by 524 pixels, 704 by 262 pixels, and 704
by 524 pixels. These overscan resolu
tions are another good reason to use the
Amiga in video work', because overscan
is required to properly fill a video
screen. Note that the Hold and Modify
(HAM) mode can be used in any low-res
olution mode . Note also that all these
resolutions can be displayed simulta
neously , through the use of multiple ,

slidable intuition screens.
The statement that video RAM is sep
arate from system RAM is not correct
at least not if Robinson is speaking of
what is known on most systems as a
frame buffer , the area of RAM reserved
for the displayed images. In the case of
the Amiga, the bit maps for graphics
must be located in the lower 512K bytes
(I megabyte in newer machines) of sys
tem memory , as must audio waveforms,
disk 110 buffers , and any other data to be

Engineers and Scientists
Found Plotting Behind
Businessmen's Backs!
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Plotting and
graphing software
for engineers and
scientists.

Still trying to get engineering & scientific graphs from spreadsheets
business programs? If so, you need TECH*GRAPH*PAD, the
industry standard technical graphing & plotting software for
engineers & scientists. Directly reads data from Lotus 1-2-3 work
sheets, other spreadsheets, & most data acquisition hardware &
software. GUARANTEED easy-to-use or your money back!
~r

According to PC MAGAZINE, ''TECH*GRAPH*PAD
is fast, easy-to-use, and produces good-looking output."
• X-Y, Semi-log. log/Log. Polar Plots
• Curve Fitting • Data Smoothing
• Full control of Labels & Scale
• Independent X-Y Axes ; Dual Y Axes
• Error Bars • Greek Letters • Symbols
• Laser Printer, Plotter, Printer Output
•IBM PC/XT I AT, PS/2, Apollo, DEC
compatible

~

CALL for FREE Demo Disk

(617) 290-5900
Dealer Inquiries Invited;
International dealers fax (617) 890-1340

binary engineering

400 Fifth Ave . • Waltham. MA 02154 •Tel : (617) 290-5900 • Fax : (617) 890-1 340

accessed by the custom chips. There is
no limitation on what else can be kept in
this lower area of memory-program s,
data stacks, and so forth are perfectly
acceptable. In fact, while it cannot multi
task more than a couple of large Amiga
applications (or five to eight smaller
ones), a 512K-byte Amiga is perfectly
capable of running programs and dis
playing graphics simultaneously.
The statement that the custom chip can
manipulate five bit planes is misleading.
The Amiga hardware reference manual
does not mention such a limitation. In
fact , HAM-mode images use six bit
planes, and they're easily manipulated
using a blitter and the Copper.
The statement that the next release of
Denise will incorporate a 64-color screen
mode is misleading. Except for the earli
er Amiga IOOOs, almost all Amigas can
already use extra halfbrite mode. An
other statement, that the Amiga's small
er market share has led to a smaller li
brary of programs, is also misleading.
Both the Mac and the IBM PC have been
around for more years than Amiga. Re
member, more than l million Amigas
have been shipped. This is a number to
reckon with, and it will continue to grow.
Also, despite Robinson's statements to
the contrary, the Amiga comes with
more standard simultaneously display
able colors than the Mac II (4096 as op
posed to 256). And for less than a third of
the price of a Mac II, that doesn't seem a
bad buy. But even ifthe Amiga had fewer
colors, it seems contradictory to say in
one sentence that "The Amiga has also
fallen behind the Mac II in the sheer
number of colors that can be displayed on
the screen-and so is less competitive as
a design and industrial or business
graphics tool," and then in the very next
sente nce to say, "The Amiga's real
strength is shown in pure graphics tasks
such as games, animation, and video
work." After all, what requires more re
alistic rendering capability-CAD and
business graphics, or video painting and
animation? It should be obvious that
Robinson is indulging in some wishful
thinking in this case.
Mark Cashman
Windsor, CT

Software Despotism
Like Ezra Shapiro ("Software Despo
tism : Truth and Fiction," May) , I have
felt the pressure to conform to computer
software that I didn't like simply because
the boss wanted everyone to standardize.
Of course, the software of choice is what
the boss wanted to use , not what any of
continued
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As fast as products are designed. that's about how fast you can get them from Fortron.
In early 1987 we were one of the first to ship an Intel 386™ based personal computer.
Now we're ready to dazzle you with speed again: the NetSetn1 325 and NetSetn1 333 per
sonal computers. based on Intel 3861'111 25 MHz and 33 MHz microprocessors. Designed for
optimum performance of CAD/CAM, UNIX, XENIX, and network
server applications.
0 Please have a sales
Like all our other personal computers. these come with one full
representative call me.
year of service, free, at your site (USA). We're that sure of the 0 ~lease send me more
reliability. And because we manufacture the computers ourselves.
information.
right here in California. you know exactly who to call with any 1. 1 am most interested in
A. 0 286-based systems
technical questions: and if they do need service. we can fix them
s. o 386-based systems
fast Speed. service, and savings. That's Fortran.
2. I am a

I

BASIC SYSTEM PRICES START AT:
386-16
386-20 Plus NetSet 386-325 NetSet 386--333

400
ti\i~~·;~~~.

•3290
IM&

'5450
4MB
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A. 0 End User
B. 0 VAR

C. 0 Corporate Purchaser
D. 0 DPIMIS.
Name _ _ _ _ __

ASK BYTE

the rest of us liked.
I work in a U.S. government labora
tory, and most of our computer work is
word processing , which we do periodi
cally. For some years now , my personal
favorite has been Microsoft Word, espe
cially because of its excellent editing
control via the mouse . But my supervisor
demands that we all write with WordPer
fect, whether we know how to use it or
not. I'm not smart enough to remember
both sets of commands at the same time ,
so I decided to switch to WordPerfect to
make it easier on myself.
It really hurt a few weeks ago when I
tried to go back to Microsoft Word and
found that I couldn't remember the codes
anymore. By then , I'd learned about ex
porting foreign file formats, but I fig
ured, why bother? To add insult to inju
ry , we are now doing collaborative work
with another laboratory that uses Micro
soft Word exclusively. After final editing
is complete, I convert the finished files
into Microsoft Word for the other labora
tory .
Michael D. Kawalek
Corvallis, OR

~ASK

BYTE

Failing Memory
In November of 1988 I upgraded from an
Atari 800 to a 10-/ 12-MHz AT with
512K bytes of memory. I bought the ma
chine from American Semiconductor of
Tampa, Florida . The clock wouldn't
hold the time and date, so I returned the
system and received in exchange an 8-/
12-MHz baby AT board with only 1
megabyte of memory available on the
motherboard . (The original machine
could accept up to 4 megabytes on the
motherboard.)
After four more motherboard replace
ments-due to various failures-the
company told me that I had to take back
the baby AT board, like it or not . The
person I contacted also told me that it 's
cheaper and better to get a memory card.
I have read that memory on the
motherboard is faster. Also , I can't af
ford to lose an expansion slot.
I would appreciate your opinion on this
situation.
Tony D . Kyritsis
Ft. Lauderdale, FL

Motherboard memory is generally faster.

If the memory chips have low enough ac
cess times , the CPU can access them at
40
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up to the CPU clock rate, rather than the
(usually slower) bus speed. Card-based
memory could be as fast, or faster, ifthe
motherboard memory requires a few wait
states or the bus speed is cranked beyond
the standard 8 MHz.
If the machine inserts wait states.
don't expect I2-MHzperformance. /fthe
bus runs faster than 8 MHz. expect com
patibility problems with IIO cards built
for the standard ATbus.
Perhaps most important, you have the
right to get what you ordered. If your
original order explicitly requested the
machine with a 4-megabyte memory ca
pacity, a vendor can 't force you to accept
another product. -S. A.

Protection, Please
I have a compact-size Seagate ST-225
hard disk drive on my AT clone. I would
like to install a write-protect switch or at
least devise foolproof write protection in
software. Is there any way to do this?
Louis Robichaud
Montreal, Quebec, Canada

The hard disk drive you refer to is con
nected to the standard AT disk controller
through two cables. One is a 34-pin con
trol bus that normally has connectors for
two drives. The other is a smaller cable
that passes raw data to or from the disk
controller. The 34-pin cable handles all
the command and status communications
between the disk and the controller; it 's
the cable I'll focus on.
Pin 6 is a signal called - WRITE
GATE, which goes from the controller to
the drive and tells the drive when to en
able writing. Normally high, the signal
goes low whenever the controller wants to
write data to the drive. Pin I2 is
- WRITE FAULT, which goes low only
when the drive cannot perform the write
operation and needs to inform that con
troller that a catastrophic failure has oc
curred. One way to write-protect a drive
is to prevent the - WRITE GATE from
getting through to the disk and simulta
neously fool the controller into thinking
that the write operation has failed.
You 'Ii want to find a spare disk cable,
a double-pole, double-throw toggle
switch, and a good hobby knife. Identify
lines 6 and I2 in the larger 34-pin cable.
Carefully split along the sides of the two
lines about an inch or so somewhere be
tween the controller side and the first
drive connector. Having isolated the two
lines, cut them in half. separating the
drive side from the controller side. Con
nect the switch as shown in figure 1. If
you choose to mount the switch on the
back of your microcomputer, use some

From XT/AT
controller card

To hard
disk drive

Frompm6 ~ Topin6

DPDT
toggle switch

From pin 12

To pin 12

Figure 1: Switch-wiring diagram for
write-protecting a hard disk drive.
longer wire as necessary, but keep the
cable lengths to a minimum.
Turn off the computer and exchange
your modified cable for the one in the ma
chine. Try copying files with the switch in
each position. The write-protected mode
will cause a "general failure" message
during writes because of feedback from
the - WRITE GATE. to the - WRITE
FAULT.-H. E.

Breaking the 32-megabyte Barrier
I have an 80286 PC clone with a 40
megabyte hard disk drive , 640K bytes of
RAM, cache memory , and VDisk . What
would be a good interim solution for
breaking the 640K-byte RAM and 32
megabyte disk barriers until OS/3 (or
whatever they 'll call the 80386 version of
OS/2) is available? When OS/3 shows
up , I'll probably buy an 80386 machine.
Kenneth L. Dunn
Olmsted Falls , OH

/ 've heard this question numerous times
(see "Breaking the Barrier" in the May
Ask BYTE), and the answer always de
pends on what you 're doing with your
microcomputer.
If you need DOS, the surest way to
break the 32-megabyte disk barrier is
with DOS 4. 0 (see "PC-DOS: Pulling
Out the Stops ," June BYTE). But if
you 're not tied to DOS, you can solve
both memory and disk restrictions by in
stalling Unix on your machine. The San
ta Cruz Operation (400 Encinal St., P. 0 .
Box 1900, Santa Cruz, CA 95061, (800)
626-8649) markets an 80286 Xenix. Go
ing with Unix would allow you to upgrade
to an 80386 without switching to a new
operating system. - R. G.

More Fax
In the past two years, optical character
recognition (OCR) boards have gone
down in price and up in efficiency. But
one thing that hasn't changed much is the
price of the necessary scanner.
Most fax machines have a fine mode ,
continued

Breakthrough $899 Offer-Now You Can DriveCD-ROM
F or a limited time Compact Di k Products (CDP) is I"
N EC CD-ROM drives
Q 06
packaging the state-of-the-art EC CD-ROM drive '-'011.o...
c'fS" (retail 51198): Once again NEC
.;>"' J'<" ./:. -~
''I.I'
tJ
has established an industry
.;>_, o<-,. <i'.J- A ft.:/
with Microsoft's most popular CD-ROM software:
~!Tj[l;;c:s:r;jltl~
standard. Usi ng 64 K buffers (older
"1, 0 ~ 0,
Pac kage A-For 899, includes Microsoft Bookshelf,
drives use K) NEC delivers the speed
<-~.0 0~~Q0o,<>..f>~
users demand. Each drive includes full
acoupon to purchase borh Microsoft Sta t
audio CD hardware (accessible 'rith CD-Plav
6 A~ «'«'
6
Pack and Microsoft Sma ll Business
Demo). The CDR-77 stand-alone drive also
~ -...
operates with Macimo h compu ters ( 99 interface
'.I-<" ""<"
Consultant for only $50 each, a FREE copy
MictOsolt
ki t required).
~/
of C D-P lay D emo and FREE Federal
icrosoft Bookshe lf (retail $295): An indispensable
Express delivery.*
collection of writers"rcfcrences for word processor users. This isc he
/"
most popular CD-ROM title published. You get instant access to: The
Package B-For $1189 also includes M icroso f t
"1
World Almanac, Chicago Manual of tyle, Bartlett's Familiar
Programmer's Library
Quotat ions, Roget's II: Electronic Thesaurus, American Heritage

'%

M

NE

Dic tionary, Business Information Sou rces, The U.S. Zip Code
Directory, Houghton Mifflin Spell Checker and Usage Alert and
more! All Microsoft CD-ROM's are RAM re idem and include powerful
cut and paste features for popular word processing packages.

YOU SAVE OVER $7 50!

M icro oft Stat Pack (retail 51 25): 1 ow you have easy
access to the abundance ofstatistics published by the Federal
Government-census data, business statistics,agricultural
surveys and much more, plus Microsoft Excel and Lotus
l-Z-3 spreadsheet files fo r all tables. A must for marketers
and planners.

B uy CD-ROM now! CDP sells over
200 quality CD-ROM titles for libraries,
schools, legal and medical professionals,
programmers, and many others. Over
25 new titles are being published each
month. With IBM, NEC, and HP
announcing new CD-ROM based PC's
or Mini's, a CD-ROM drive is becom
ing as necessary as a floppy drive.
"/believe more chan ever chac CD
ROM products will be amajor force in
che expansion of the information
industry." Bill Gates.

M icrosoft Small Business Consu ltant (retail 5149):
The most popu lar publications of the Small Business
Administration and Deloitte, Haskins and Sellson running
a small business. Answer tax, accounting, legal,
personal, and financing questions in an
instant. A gold mine fo r businessmen,
accountants, and consultants.

CDP

is the largest specialized supplier
of CD-ROM products in the U.S. Since 1987, CDP has supplied you with prompt
service and expert advice ... at the best prices. CDP is committed to CD-ROM
and it shows. Our Unconditional Guarantee is unmatched. Our free Federal
Express delivery is an industry first. Call now and tomorrow you will be driving
these power CD-ROM products.
Circle 62 on Reader Service Card

M icrosoft Programmers Library
(retail S395): All thecritics arc raving".. .a
masierpiece ofsimplicit' and funmon." PC
World, May' 9. A complete library (over
Z0,000 pages) of che lacest releases of
\1i cro ofc's Technical Referen ce
Manuals covering OS/2, Windows
MS-DOS, C, MASM. etc. with 8
megabytes of sou rce code.
Also includes FREE
CD ROM
1 ecworking
software. PC
Professionals
need this

--

~OW!

UNCONDITIONAL GUARANTEE
I) lfFOR ANY REASO you are unhappy with your purchase you may return ic "'ithin
30 days for a FULL REFU D.
2) During the 90-day 1E warranty period CDP will ship replacement drtves overnight.

1

ORDER NOW! 800-MEGABYTe (634-2298)
(Order line open M-S, 9AM-9PM ESTI
Fax Orders 21Z·i37-82 9 • Inquiries/Free cech. upporc ZIZ-737 400
DEALER INQUIRIES WELCOME
FREE CD-ROM: Mail in your order coupon and receive the CD-ROM Source Disk
FREE. Includes demos of many popular CD-ROM products and retails for $89.
•Ft-ckrai Express dch~y fret for phone/fax ordttt. wnhm continenral U. only.

Please send cite package I've checked below.
0 Package "A'!....Complete EC CD-ROM drive kit (internal or stand-alone)
plus Bookshelf and CD·Play Demo (includes a coupon co purchase both Sta!
Pack/Small Business Coruulcant for $50 each) /or onl)•S899!
D Package " B'!....Complete EC CD-ROM drive kit (incernal or stand-alone) plus
Bookshelf. CD·Play Demo and Programmer's Library (includes acoupon to purchase
both Stat Pack/Small Business Coruulcanc for $50 each) for only $1199!
Please send the following drive configuration with my order:
0 Stand-alone EC CDR-77; Select 0 PC/ XT/AT/386
or 0 Microchannel

0 Internal EC CDR-80(PC/ XT/AT/386 Only)

Compact Disk Produc13, lnc.
lZJ East 5th Strttt. New York, New York 1002
(ZIZ) 7Ji-S400
0 Pl= "'nd me• frtt CDP EnC1'<lop<dia of CD-RO~! Produm
OCorporate I p<rSOnal check
money ord<r cnclos<d
Charge my (on:le one) American Expross
Opnma
\'!SA
MastctC.rd
Din.r's Club
exp. date
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ASK BYTE

People are talking about us.
"Lahey f77L is definitely for the programmer's market, with features for the casual
and professional user...EDITDR'S CHOICE" PC Magazine
"It is a fantastic product." PC Australia
"This is a very good implementation of FORTRA N, better than the one I use on my
minicomputer system." IEEE Software
"It should be the last FORTRAN compiler you will need to buy.. ." Your Computer
"Lahey f77L was by far the easiest compiler to use ..." Programmer's Journal
"Compilation speed is Lahey FORTRAN 's most remarkable feature; it is unbelievably
fast .. .Realistically, Lahey FORTRAN is the most efficient and productive FORTRAN
development tool for the DOS environment..." BYTE, Nov. '87, p.187-David W. Burleigh

Contact us to discuss our products and your needs. (800) 548-4778
Lahey Computer Systems. Inc. P.O. Box 6091 . Incline Village. NV 89450
Te l: (702) 831-2500 FAX: (702) 831-8123 Tix : 9102401256

NOW!! A high speed stand alone copier
for 5 1/4 and 3 1/2 inch diskettes
duplicates virtually any format
When your requirements call
for unattended, high speed du
plication of virtually any 5V• or
3\o'z inch diskette, Victory's
Stand-Alone V3200 Duplicator
is what you need. The reliable.
desk-top des ign is ideal for
both office and industrial use.
The V3200 features:
• Simple push-button operation
• Switchable 3 ~ and 5V. inch
copy drives
• Support for most formats in
cluding LBM, Apple, Amiga,
and Atari
• Copy speed up to 250
disks /hour
• Batch Processing multiple
jobs with different formats
• Production statistics display
• Exceptional copy quality

Top quality copying
Victor y Duplicators actually
improve the quality of copies
dilling duplication. The V3200
valida tes the integrity of each
master disk and verifies copies
bit for bit to ensure quality.
The system automatJcally
sorts copied disks into an ac
cept or reject output canister.
Do-it-yourse lf service
Victory systems have built -in
diagnostics to test and main
tain the system. A preventive
maintenance indicator alerts
you at regular intervals to
check drive alignment and
clean drive heads using utili
ties included with the system.

The modular design of the
V3200 and Victory's overnight
shipment of replacement parts
Jet's you senice the system at
your location, avoiding costly
offsite repair and downtime.
Victory stands behind the
V3200 with a four month
warranty.

Call (800) 4 21 -0103.
And ask about Victory's family
of affordable Autoloade rs.

~aoY
ENTERPRISES
Technology. Inc

Victor y Plaza
10 11 E. 53 ~ Street
Austin. TX 78751 -1728
(5 12) 450-0801
In Europe a.II BFI Pl.ru (33-1) 4.SJ 301J7.
Frankfun (49..(i07.t) 21051. Milan 09-2)

33MlOS3l, Encland (4"-6) 2288246.
l...oldplan-London (44~1) 200.7733.
Lmdplan- Atu:lralia (61 ·)) 525 408

CALL ABOUT A VIDEO TAPE DEMONSTRATION
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which has good enough resolution for
OCR . It seems to me that a fax interface
could be incorporated on the OCR board .
The boa rd would give the fax mach ine
the signal to begin tran smitting , make
the AI D conversion, and calculate the
scan rate and linear conversion to use the
fax signal. I see quite a market for such a
board. What are the problems?
Robert R. Stevens
Phuket , Thailand
I believe you 're describing the fax-ma 
chine-on-a-board technology, which has
progressed rapidly in the past year. Prod
ucts ofthis type can now be had for about
$400 or so. It would be a simple matter to
have the fax call up th e microcomputer
with the fax board and transmit th e digi
tized document to the microcomputer.
What 's missing then is the software to
f eed the received fax to the OCR board. A
few hundred dollars will get you th e nec
essa ry file-conversion software and
drivers. Comact the manufacturer of the
OCR board you'd like to use.
With scanners now down to $1000. it
might be easier just to buy an inexpensive
scanner. If you 've just spent thousands on
a good OCR board, you 'II have to spend
$400 or more for a fax card and a fe11·
hundred more on soft ware.
Another approach to your problem is to
tum to th e class offax machines that in 
corporate storage and serial connections
for computers. They were made specifi
cally to work in th e way that you've de
scribed. You connect the output ofth e fax
machine directly to your complller. When
you feed in the document , the fax acts like
a scanner, sending the digitized docu
ment to the microcomputer. Fax manage
ment soft ware can send this to an OCR
board or soft ware product, convert it to a
graphic for desktop publishing, and so
on. Fax machines with this capability are
available from Canon and oth er rrianu
facturers. There is commercially avail
able soft ware th at does all the necessary
routing and conversions. FaxMate from
Bright Ideas (87A Ocean St., South Port
land, ME 04106, (207) 767-6031) per
fo rms all these f unctions , as well as using
the fax as a modem and a printer.
- H. E.

Model 100 Goes to School
Some years ago I purchased a Tandy I00
laptop. Now I want to use it as an elec
tronic notebook for college. How do I
dump my fi les from it to my IBM clone (a
12-MHz 80286 machine)?
Arthur L. Peasall
APO, NY
comin11ed
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Here'sHow~Protect

\burSoftware

ProfitsBetter.

our key-interrogation routines are encrypted, and our
modular software managemen~ creative' r
e is custom-wired to distinguish each of our clients' keys, demo control and a path for future upgrades.
Clients have the highest degree of security available.
The information stored in the MEMORY KEY
Unlike other manufacturers, our routines assume responsibility niently reprogrammed by your application software
for all hardware, software and timing issues. ...-------- - -- - - - - , user's site via software disk or mod .
,
. th
.
.
Encrypted routines
AU our prod ucts attac h converuen
· t''i
Custom hardware
And wha t .1-.:
u ID means IS at your engmeenng
provide the highest
and software for
degree of security
time and money won't be wasted reinventing
each developer
printer por~ are transparent and allow fo
protection schemes.
unlimited back up copies.
We offer two high security products for
No pro
For serious software protection, call now.
No
·
copy control: the KEY and the MEMORY'"KEY batteries
~~~~~~~g And start protecting your profits.
Our protection devices can also be used for to fail or
necessary
Hands down, we're better
replace
serialization techniques, software leasing,

\Ql MICROPHAR

Can be dynamically
reprogrammed at the
user site via diskette
ormooem.

Over 55 languages
supported in DOS.
XENIX and OS/2

MARKETING, IN C::.

1-800-843-0413

Se HabbJ Espaiwl

ln Europe: ~licrophar, 42, Ave. Sainte Foy 92200, l\eully ur·Scine France

ln the Americas and lhe Pacific: ProTech, 9600·] Sour.hem Pines BJ\·d Charloue, NC 282 1-,

Tel: 33-1-47-38-21-21Fax:33-1-46-24-76-91, Call to obtain distributor addresses in:
Belgium, Ireland, Italy, Nelherlands, Portugal, Spain, Switze.rland, .K- & W. Germany.

FOR ADEMONSTRATION PACKAGE OR ADOITTONAL INFORMATION, Pl.EASE WRITE OR CALL.

Tel: 704·523·9500 Fax: 704· 523·7651 Hours: Mon-Thurs: 8:30-7:00 ET, Fri: 8:30-5:30 ET

ASK BYTE

You have fine taste in computers-the
Model JOO's light weight and good bat
tery life make it an excellent choice for
taking notes (J own a Model J00 myself).
The Model JOO has a standard RS
232C serial port that supports all the ex
pected speeds up to J9.2 kilobits per sec
ond. To connect it to an AT clone, you 'II
need a cable that looks like what I've
shown in figure 2.
Find some telecommunications soft
ware for your AT that can handle ASCIJ
file transfers with XON!XOFF handshak
ing. Almost anything will do. Connect the
cable and set the AT to full-duplex, 2400
bps, no parity, 8 data bits, and J stop bit.
From the Model JOO main menu, move
the cursor to TELCOM and press Re111rn .
Press F3 for STAT(us). For 2400 bps, the
status setting is 68NJE. Press F4 for
TERM. Type a few characters on the
Model J00; you should see them appear
on the AT. Test the setup on the AT, too.
When you 're ready to transfer a file
from the Model JOO to the AT, start the
software on the AT side "receiving" or
"downloading" an ASCIJ file. On the
Model JOO, press F3 (Up). Enter the file
name and press Return. After the file is

Model 100 end
08-25 male

ATend
08-9 female

Pin 2

Pin 2

Pin 3

Pin 3

Pin 7

Pin 5

Figure 2: Diagramfora PC
AT-to- Model JOO cable.
transferred, stop the AT's receive opera
tion. The file you receive on the AT will
still be formatted for the Model JOO.
Paragraphs are represented as one long
line with a carriage return at the end. De
pending on your word processor, you may
need software to convert the carriage re
turn character to a carriage return/line
feed pair.
To send a file to the Model JOO , set the
AT to "send " or "upload" a file. If pos
sible, make sure that the AT strips off
linefeed characters. Press F2 (Down) on

the Model JOO to start the transfer. Enter
a filename and press Return, and then
start the receiving process on the AT. You
may wam to try other transmission speeds;
check your Model JOO's documentation
for changing the data transfer rates.
A less-technical means of saving Jiles
on the AT is a product called Disk+ from
Personal Computer Support Group (4540
Beltway Dr., Dallas, TX 75244, (214)
404-4008). Disk+ is a ROM chip that fits
in the Model J00 and a disk that you load
on your AT. You connect the cabling be
tween the computers and run both soft
ware packages. You simply position the
cursor over the file you want to transfer,
and Disk+ automatically sets the data
transfer rates and transfers the file.
You'll still need to do some simple file
conversions to use the file in your AT's
word processor. Personal Computer Sup
port Group will even sell you the cable if
you don't want to make it yourself.
By the way, ifthe keyboard noise both
ers your fellow classmates, gently pry off
the keytops and place small orthodontic
rubber bands around the keyswitch posts.
This cuts down on the noise.-H. E.
conrinued
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Smalltalk/V
Zortech C++

0
D ASSEMBLERS
MS Macro Assembler
Turbo Assembler/Debugger
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92
93

D BASIC & ADDONS
MS Quick BASIC 4.5
QuickPak Professional
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c LANGUAGE- COMPILERS •

Lattice C - 3.4
Microsoft C 5. 1
Microsoft Quick C
Turbo C by Borland

250
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99
150
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94

D COBOL - - - - - 
MSCOBOL3.0
Realia COBOL
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DATABASE MANAGEMENT •
D the data language
Magic PC
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379
289
229
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Clipper Summer '87
dBASEIV
FoxBASE + 2.1
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419
479
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D DBASE TOOLS
Clear+ for dBASE
dBRIEF w/BRIEF
dSalvage
R&R Relational Reportwriter

FAX 472-4951
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PC-Lint
PoltMake
PV S Professional

139
149
395
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EDITORS

99
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195 139
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109
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245 169
185 109
99

Epsilon
KEDIT
SPF/PC
Vedit+
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FILE ADDONS
ISAM
XQL
c-tree by Faircom
d-tree
r-tree

DMSFORTRAN
FORTAN
RM/FORTRAN
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200 149
275 Save Save
100
79
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149
99
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795
395
495
295

169
579
279
319
199

144
529
249
299
179

450
595

299
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289
389
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256
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429
238
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GSS Development Toolkit
Halo '88
Hoops

Massachusetts 02169

620
395
495
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3+

399
379
59
54
129 Save

---·1
79
67

73
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104
195 115
249 179
159
95 Save Save
350 249
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150
79
77
43
80
45
195 104
99

SPREADSHEETS _ _ _ _ ,
495
495
195
248
495

299
239
139
164
319

289
229
129
159
299

TEXT SCREENS ADDONS-

c Worthy w/Forms

Greenleaf DataWindows
Vermont Views

D

1-2

130
99

OTHER PRODUCTS

Carbon Copy Plus
CO/SESSION
HEADROOM by Helix
Link & Locate
Norton Utilities Advanced
PC Tools Deluxe
Remote2
1-2·3
Excel
Multiplan
Quattro
SuperCalc V

0

495
100
150

OS - SUPPORT
DESOview
MS Windows/286

D

List

295 Save Save
295 179
159
395 319
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WORD PROCESSING _ __
Sprint
WordPerlect
Words tar

200
495
495
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129
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249

Over 1,000 popular
products!
Prices subject to change wrthout notice.

WE PAY FOR DELAY: CALL FOR DETAILS.
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ASK

What's in a Word?
I am interested in the structure of .EXE
program files. By reading explanations
about the .EXE header layout in various
books on DOS, I have come to under
stand all but one item, the word check
sum at byte offsets 12-13 hexadecimal. I
have experimented with it by plugging in
a variety of arbitrary values in a couple of
.EXE-format programs, but the pro
grams have always loaded and run with
no problems.

BYTE

How is this value calculated, and how
is it used when the program is loaded and
running?
Ronald Rowley

laurel, MD
The item you describe is the one's com
plement checksum of all the words in the
.EXE file. This item is calculated by
l/NK (as l/NK is creating the .EXE
file), such that ifyou add together all the
words ofthe .EXEfile, the result (ignor

Here's the PC Voice Mail system that can
increase your productivity by over 9weeks.
The average business person wastes
5 to 7 • hours each week on the tele
phone. That's over 9 weeks a year of
wasted time and profits. That's why you
need Watson.

What Is Watson?
It's the $199 hardware and software
system that turns your PC and tele
phone into an intelligent communica
tions system that outperforms voice
messaging systems costing thousands
of dollars more.

Why Watson?
Because Watson invented the cate
gory of PC voice mail. Because PC
Magazine selected Watson Version 1
as "Editor's Choice for Product of the
Year in 1984." Because Watson Version
6.23 is a Hayes compatible modem
(1200 or 2400 BPS) that runs com
pletely in the background without inter
fering with other computing functions.
Because Watson comes with a 60
day free support program. Because
Watson has over 30,000 satisfied
users. And because over 45% of
our sales come from user referrals!

All This For Just $199.
With basic Watson you'll get a single or
multiple user system that answers the
phone; forwards messages to any
phone, even pagers; provides private
and public voice mailboxes; gives you
a personal calendar and programma
ble alarms plus a dictation system with
full featured voice editing. You'll get
auto dialing, remote access operation
and message retrieval . Plus a sortable
phone book based on a Rolodex·
file card structure in which you can
enter free form notes and do key word
searches. And it's all yours for just $199.

Watson-Voice Information
System (VISf Option.
An English-like command language
that allows you to customize voice mes
sages. control message sequences
with touch tones for both inbound and
outbound response applications.

Hear All About It.
To decide which Watson is right for
you . call our Demo Hotline. You 'll hear
an actual demonstration and discover
all the ways Watson can work for you.

Call Our Demo Hotline Now.
1-800-6-WATSON, EXT. 242. In MA
1-508-651-2186 EXT. 242. Or to order
Watson directly, call 1-800-533-6120
EXT. 242 (in MA 1-508-655-6066
EXT. 242)
MasterCard, VISA, and American
Express accepted.

30 Day Money-Back Guarantee.
Try Watson for 30
days. If you aren't
completely satisfied,
return it for a full
refund .

FREE Copy Of
Phone Power
Just For
Listening
To Our Demo.
We'll send you a free '----------'
copy of Phone Power, if you call
before 10/31/89 and ask for extension
242. No order necessary. Over 200
pages of practical techniques for small
business owners and company execu
tives. Make your telephone and your
time more profitable.

•George Walther, Phone Powel (New York: Ber1<1ey Books, 1986)

from Natural~!~
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ing carries) is hexadecimal FFFF. The
idea was that when you went to execute
an .EXE file, DOS would calculate the
file's checksum and refuse to run the pro
gram ifthe result was anything other than
FFFF (indicating a possible corrupt file) .
To date, I haven't found a version ofMS
DOS that pays heed to the checksum. It
appears that you haven't, either.-R. G .

Multiple Monitors
I have an XT clone, a monochrome moni
tor, and a TV monitor. I also have an
IBM monochrome card, a color graphics
card, and a Hercules-compatible graph
ics card. Right now, I have the mono
chrome card and the color graphics card
in the machine. I can output text on the
monochrome monitor, but not graphics .
I'd like to do graphics on the mono
chrome monitor and play games on the
TV monitor. I plan to replace the mono
chrome card with the Hercules graphics
card, but a friend said that this would
break my motherboard (two graphics
cards can't be placed in the same mother
board) . Can I output graphics to the
monochrome card and play games on the
color monitor?
Daniel Fu

Austin, TX
It is possible to combine Hercules and
CGA graphics adapters in the same ma
chine, but there are a few qualifications.
First, you need an IBM CGA card or
clone with composite output. This will let
you connect your CGA card to the TV for
the price of an RF modulator. Second,
you'll need to configure your Hercules
clone to run in half mode, so that it will
be able to share the display segment with
the CGA card. Most applications written
for the Hercules graphics card require
full mode, so you may have trouble with
off-the-shelf software. One last caution:
The composite output from the CGA card
may be suitable for games only.-S. A.

FIX
In a June What's New item ("HyperPad
Goes DOS") and a July Short Take
("Desktop Manager with Hypertext
Power") on HyperPAD from Brightbill
Roberts, we mistakenly referred to Hy
perPAD's scripting language as Hyper
Script. The actual name of the scripting
language is PADtalk. HyperScript is a
registered trademark for the program
ming language used in WingZ by Infor
mix Software. •
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situation:

CHAOS MANOR
MAIL
Jerry Pournelle answers questions about his column
and related computer topics

Puzzledover
whichPascal
compiler is best
for you?
solution:

Unix Multitasking
Dear Jerry,
Your latest endeavors in Unix have
caught my attention. I work in MS-DOS ,
the Mac operating system, and Unix, and
I prefer Unix more each day . I'm afraid
that your statement about Unix not doing
multitasking is 100 percent wrong. The
real problem is that the non-network ver
sion of Q&A Write was not designed to
work in a true multitasking environment.
It was designed to work in a single-user
environment, and when it finds another
copy of itself running, it assumes that
you are trying to violate your copyright.
DESQview gets around this not by ac
tively multitasking but by using an auto
mated fast context-switching scheme.
It's probably j ust a simple round-robin
system without dynamic load balancing
or any other optimization. Since you just
have a context switch and only one active
process at a time, Q&A cannot tell that it
has been loaded more than once.
In Unix, multiple processes know who
their user is, but Q&A isn't aware that
the user of one process is the user of the
other process, because it doesn't bother
to check. You see, Unix processes are
not special cases for certain situations;
they are generalized and carry enough
information to allow them to identify
themselves, their owner, their environ
ment, and more .
I applaud your looking into Unix, and
I think that since we now have microcom
puters powerful enough to support Unix
properly , we will see more powerful ap
plications. With you pointing to trouble
spots in Unix, we may see a new level of
refinement and performance for users.
With the interprocess communication
and networking abilities of Unix, we
should see the visions of Mitch Kapor
materialize. The types of things he wants
to do may be impossible on an MS-DOS ,
CP/M, or Macintosh operating-system
machine .
Tony Dean
Douglasville, GA
Clearly you know more about Unix than I
do, but my point was then and is now that

Unix remains a guru-friendly system that
requires wizardry to get and keep it run
ning. If you have access to a wizard, it's
probably wonderful.
I keep hearing about new Unix-based
systems that won 't have that problem. So
far, I haven't had a chance to run one.
Steve Jobs once said that no one in his
right mind would use Unix as the operal
ing system for a new computer. He has
clearly changed his mind. Perhaps new
versions of Unix will change mine.
-Jerry

Under-the-Desk top Keyboard
Dear Jerry,
The usual low-budget recourse to lack
of work space is to get a flush door and
set it across a couple of sawhorses or
small bookcases (and in cases of absolute
necessity, cinder blocks), but usually
either the keyboard or the table is at the
wrong height. Enter the keyboard draw
er, but, as you once remarked, these are
not made long enough (or perhaps deep
enough) for a mouse beside the key
board.
My solution to this problem (actually,
I needed space for a digitizing tablet
rather than a mouse, but the principle is
the same) was to buy a pair of keyboard
drawer slides. These are full-extension
slides like those on file drawers, but they
have hanging brackets to screw onto the
bottom of a table. They provide a drop of
about 3 inches, which gives you a key
board height of26 inches or more under a
standard 29-inch table . All you need then
is a piece of '.J4 -inch plywood-whatever
size you want- and you're home free.
My slides are made by Knape & Vogt
(Model #8100). The 14-inch size (the
smallest) is about right for a keyboard ,
and a pair costs $12.05 . I hope this helps.
continued

Jerry Pournelle holds a doctorate in psy
chology and is a science fiction writer
who also earns a comfortable living writ
ing about computers present and future .
He can be reached c/o BYTE, One Phoe
nix Mill Lane, Peterborough , NH 03458,
or on BIX as "jerryp. "
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Our tools support both
QuickPascal and Turbo Pascal.
POWER TOOLS PLUS/5.0 $149
Full featured function library
Features context sens~ive help screens
+ window oriented pick lists + multiple-line edit
fields with lullv configurable edit keys
+ moving bar pulf-<lown menus and windows
+ in-memory sort routines + EMS support
• TSRs and ISRs • and much more!

+

ASYNCH PLUS

$129

Asynchronous communication manager
+ Features speeds to 19.2K baud
+ XON/XOFF protocol + support for up to 4
comm ports • hardware handshaking
• XModem file transfer + 110 buffers up to 64K
• and much more!

POWER SCREEN

$129

Screen 1/0 manager
• Features sc reen painter • virtual screens
+ data validation • context sensitive help
+ unlimited screens + definable keys
+ and much more!

Fast, flexible and affordable!
Blaise Computing offers programming tools that
are fast, flexible and affordable. Call now to
order or to ask for afree brochure on our full line
of products for Cand Pascal.

FREE with these products!
Source code, complete sample programs, a
comprehensive reference manual with extensive
examples, the Norton Guides Instant Access
Program, and acomprehensive online database.

Supports QuickPascal and Turbo Pascal!
All of these products support Turbo Pascal 4.0,
5.0, and 5.5 and Quickpascal 1.0.

Put Blaise tools to the test!
If at any time during the first 30 days you are not
completely satisfied with their speed and
flexibility, we'll refund your money.

Call (800) 333-8087 today!
FAX: (415) 540-1938

----•--
BLAISE COMPUTING INC.

Turbo Pascal is a revislered trademar1< of Borland International.
OulckPascal is a registered trademarl< ol Microsoft Corporauon.
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CHAOS MANOR MAIL

On another subject, I have recently
converted most of my computing opera
tions from CP/M (and HOOS) to MS
DOS , and I miss some of the nice touches
that I used to be able to write into the
programs I used. So I'm looking for a
disassembler that will let me do some
customizing-particularly on dedicated
application programs like AutoYACHT,
which I use to fair up the lines of new de
signs. I have seen a program called The
Sourcer reviewed with pretty favorable
comments. Do you have any experience
with it? Or do you know another, prefer
ably reasonably priced , program?
Michael Porter
Chebeague Island, ME

fied that the problem was in the monitor changing pointers rather than moving
by putting a second monitor (a multisync huge amounts of data. Programmable
type) on my desk and swapping the video graphics functions are needed because it
cables (I have rewired the cable on my is impossible for the chip designers to
FTM to be the same 9-pin connector as think of all the graphics algorithms that
the multisync) . Lately, the red has also you will need .
There is not much off-the-shelf soft
disappeared a few times in the after
noon. Unfortunately, intermittent prob ware that can really take advantage of
lems don't tend to show up when you this board, other than AutoCAD and
bring the item in for service, so I have re Lotus 1-2-3 with customized drivers. I
signed myself to occasionally lacking red suspect that Windows and Presentation
Manager currently treat the screen as one
until the problem worsens .
That's not the only problem I've had . big bit map rather than allow the graph
When I got my first FTM , I showed it to ics driver to maintain separate bit maps
some people in the office a couple of for each window; if this is true, I hope
times. Then, after the accumulated "on" things will evolve.
The connector on the Pepper SGT
time was about 20 minutes , it got really
bright and out of focus for a little while , board is a DE9 (common 9-pin) type . At
That's a great idea. My present computer and then it went blank. A trustworthy co the time I purchased the Zenith FTM, I
table is large enough and has a mouse worker suggested the high-voltage sec wanted to make an adapter but could not
platform , but the whole thing is 48 inches tion as the culprit. The local Heath/ find a female DE I 5 connector ( 15 pins in
wide, which is larger than I like.
Zenith dealers swapped it for free with the space of 9) to mate with its video
I'm contemplating rearranging the of the one they had , which is the one that is cable. Therefore, I cut off the FTM's fac
fice-we'redoinga CADplanfirst , using now having the red problem . I'm lucky tory DE 15 and replaced it with a DA 15
Generic CAD (although we have Auto
that those first 20 minutes of demos were (normal 15-pin) and then used an adapter
CAD, which is superb, I thought I'd try it done on a PS/2 VGA before I rewired the cable to get down to 9 pins. However,
with something more affordable for read
cable.
now Radio Shack sells male and female
ers). I should have thought there would
Despite these problems, I am en DEl5 connectors.
be hardware to let you do that , but some
thralled with the image quality of the
Kevin C. Scott
how the idea hadn 't sunk in. Thanks.
FTM . I am using it with the Pepper SGT
Rochester, NY
I 've heard reasonable things about The board from Number Nine Computer
Sourcer, but I have not used it. I fear I Corp. While this board may be a bit pric Like you, I've had problems with the
haven't disassembled a program for at ey for most people ($1995), devoted pro FTM, but the darned thing is so glori
least five years. Sigh. There's no better grammers may find it worthwhile. It ous-glare-free, under horrible lighting
way to really learn what's going on.
contains two graphics coprocessors; the conditions-that it doesn't matter. It's
-Jerry Intel 82786 provides hardware window wonderful.
ing support and "canned" graphics
It's also the only American-made
Not Seeing Red
functions, and the TI 34010 provides monitor on the market, to the best of my
Dear Jerry,
programmable graphics functions. This knowledge.
I have a Zenith FTM display, model is the only display board I know of that
Thanks for the tip. / 've had a horrible
ZCM-1490, and I have experienced in provides this absolutely essential combi problem finding proper cables. Now
termittent problems with the red gun. nation of functions. Hardware window adays I call the folks at Candy Cable of
When I come to work in the morning and ing means that different regions on the San Diego and let them worry about mak
turn on my computer, there's about a 50 screen have their own pointers to bit ing the darned things up. They do it for
percent chance of no red for 15 minutes maps, so independent smooth scrolling not a lot more than I could do it myself.
or so until the monitor warms up. I veri of each region can be accomplished by and theirs are much neater. -Jerry •

Subscription Problems?
We want to help!
II you hove a problem with your BYTE subscription, write us with
the details . We'll do our best to set it right . But we must hove the
name, address, and zip of the subscription {new and old address,
ii it's a change of address). II the problem involves a payment, be
sure to include copies of the credit card statement, or front and
back of cancelled checks. Include a ''business hours"
phone number ii possible.

13VII
Subscriber Service, PO. Box 555, Hightstown, NJ 08520
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You've analyzed
experimented, ·
pondered, rob
iliscovere the

~rutinized,

restigated, dissected,
and finally
e eternal truth.

~ -·

.

•'

You already know about the
HP LaserJet printer's razor
sharp text, saturated black
tones and large selection of
scalable typefaces. They've
made LaserJet the most pop
ular laser printer in history.
But we felt our equally fine
graphics capability went
unappreciated. So we com
missioned this portrait
of an old friend who moved
to L.A. Notice her smooth
curves, subtle gray shades
and highly defined features.
There's a LaserJet to meet
everyone's needs. Whether
you need larger paper vol
ume, duplexing or envelope
feeding. So when it really
counts, better do it on a
LaserJet. The original, and
still the best.

L A S E R

J

E T

SCANJET
Pretty pictures, aren't they?
Actually, the black and white
images, right down to the
brush strokes on Mona Lisas
hands, come unretouched
from the HP ScanJet Plus
scanner. It's the first afford
able 8-bit scanner to bring
photographic quality to
your desktop.
At only $2190,* ScanJet
Plus provides the top image
processing in its class. With
256 gray shades. Over 100
contrast settings. Even the
widest range of scaling,
from 4 to 200% in 1%
increments.
And ScanJet Plus reads both
bound and loose-leaf doc
uments as well as it scans
images. Just plug it into
your IBM AT-compatible,
PS/2 or Macintosh computer
and experience the finest
desktop reproduction avail
able. A woman like Lisa
deserves no less.

Looks·are

Poor Leonardo. He didn't
anticipate the HP PaintJet
color printer with its thou
sands of brilliant colors. Now
anyone with $1395* (add $125
for a Macintosh interface)
can produce a masterpiece
of fine art.
Or a masterpiece of busi
ness. Because the PaintJet
works with nearly all of
your favorite text and
graphics software packages.
On both IBM-compatible
and Macintosh computers.
So whether you're making a
presentation or sharing your
vision with the world, you
can't beat the PaintJet. It's
what artists are starving for.
PAINTJET
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Why settle for dot matrix
when you can have laser
quality? The HP DeskJet
PLUS printer prints at 300
DPI, thanks to its advanced
inkjet technology.
Think of it, laser-quality text
and graphics for only $995.*
Apple users can get the same
high quality on their desk
tops with the HP DeskWriter
printer designed specifically
for the Macintosh; it's only
$1195.* No more bulky dot
matrix. No more jackham
mer noise. No more of that
connect-the-dots look that
keeps your reports from
being taken as seriously as
they should be.
DeskJet PLUS works with
the most popular soft
ware and with any IBM
compatible PC. So take
a look at DeskJet PLUS.
It may not be a laser printer
but you don't have to tell.

-IEWLETT
:>ACKARO
*Suggested U.S. list price.

Send us your most creative output *

and you could win something
to smile about.
Announcing Hewlett-Packard's
"Looks Are Everything
Sweepstakes:·
Here's a challenge that can
really put a smile on your face.
Send us an original printed
sample (no mechanical repro
ductions, please) of your most
creative computer output
business graphics, design work,
whatever- and you could win
a complete Hewlett-Packard
system or other valuable
Hewlett-Packard prizes~·
Show us your genius. We know
you've got a computer-generated
masterpiece-something you
created for your bos.s, your own
company, or even just for the
fun of it Send it to us, along
with the attached entry form,

and you will be entered into a
random drawing.
See official rules on back of
entry card for complete details.
To receive another insert
and official entry form, prod
uct literature or the name
of your nearest authorized
Hewlett-Packard dealer, call:
1-800-752-0900, Ext. 7128.
One entry form per request
While supplies last Entry form
request must be made no later
than September 30, 1989.

There is a better way.

F//'OW

HEWLETT

~~ PACKARD

• in lwu of s.·ndrnt( <'om1mtt·r output, you may send t'Omph•tN.i ~ W\"\'fJStak<'s. t•ntry form only ( n amt.•, a drtn.~ and l>hom· I n ·qu1r<•tl)
•• f"'l rs t Pr lz.f' : flnt• lft·wlc>tt Pn«kard lJ)'!iill' m , whic h wil l l ncl~ l r o nt• o r t•nc·h o r ttw follnwlng : Vt•t·tra QS / 20 Pt~ l..a.S<' r J1.•t Serie" II pnnt1.·r, l'u1n t J<•t 1' t1h1r pr111tt•r, lh•'\k.JrL
H ~ond P riz.rl'i : CJnr l.M.'r winrwr
PLP!'\ 1u1ntN, Sc·:rnJN Plu it ~w:a nnN and Grn ph k-11 C;a Jh.• ry Collt"C llotl ~oft wa n • l)ll C' icagt_• (i ndtM'h . Orawing C:illrry rand ChurtinM (;allc.•ry)
from amnn ~ ("ljtht random ly sele('ted llf.' wl ctl P·.adtan1 1x-npht•ra l products . l \lo"l l l.a.."" rJt•t Snif•S II 1,n nl(" r-5. t wu Sran.ft:t l'lu.'\ 'i<"nnn rr, h\''11 l'n111tJ1•t 1'1 1lur pnntrrii, l\lo'l1 (>.--"I.
.let PLL'S pnnlt•n. 50Thlrd Pr lus : One lkwlct t Pucka n:I lina p h10 Galh.• ry Col lt"<'11on ivJftwarr packagl' (inch.ad~ ll ruw1n>i <::illrry lt nd ('han1nt( 1;allny ) l'" ' r "1nnt"r
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A 20-megabyte
Laptop That Won 't
Weigh You Down

From VCRs to
Computers, Emerson
Reaches Out

E

ven when configured
wilh ils recha rgeable bal
tery and an optional Prairie
Tek 2 112-inch hard disk drive,
the GRiDLite XL (extra
light) weighs only 9lfz pounds .
One reason i1's so light is
the compacl hard disk drive.
Another reason is lhe smaller
and lighter battery afforded by
1he low power consumption
of 1he PrairieTek drive and lhe
LCD . Bauery power lasts 3
to 4 hours .
The GRiDLite XL is based
on an 8-MHz 80C86 CMOS
CPU. A standard configura
tion includes 128K bytes of
RAM (upgradable to I mega
byte), a 1.44-megabyte 31/z
inch floppy disk drive , and
video (CGA, 9-pin), serial,
and parallel ports . Op1ions
include the 20-megabyte hard
disk drive (which replaces
1he floppy disk drive), an 8087
malh coprocessor, and a
2400-bps internal modem .
Price: $1950; with 20-mega
byte drive , $3125 .
Contact: GRiD Syslems
Corp., 47211 Lakeview Blvd.,
P.O. Box 5003 , Fremon!, CA
94537, (415) 656-4700 .
Inquiry 1115.

Dynabook
Introduces Modular
Notebook

A

notebook-size computer
called the Dynabook 286
has a modular design.
There's a processor/keyboard/
disk unit, a display unil , an
oplional battery, and an op
1ional "docking slation" for
quick auachment to printers or

E

The GRiDlite XL, with a 20-megab)1e drive, weighs 9!1 pounds.
olher peripherals.
The processor unil is based
arou nd a 16-MHz Harris
80C286 (with an optional
12-MHz 80287 malh copro
cessor) . It includes I megabyte
of one-wait-state, 100-ns
RAM (expandable 10 4 mega
bytes) and a full-size key
board . A 1.44-megabyle 31/z
inch floppy disk drive is
standard , and built-in 20
megabyle or 40-megabyte
hard disk drives can be
ordered .
The detachable blue-linted
display , only :Y, 0 -inch !hick,
uses electroluminescent
backlil supert wisl LCD tech
nology and measures 11
inches diagonally.
For power, !he Dynabook
286 uses either an unusual dry
lead acid battery, which has
lhe sa me dimensions as the
computer and is onl y l/z-i nch
!hick, or a lightweighl bu1
bulky AC power adapler.
The 2- lo 4-hour battery does

nol need to be ..deep
charged"; instead, ii can be
lopped off like a gas lank . It
also weighs 5 pounds , bringing
1he full weigh! for a mobile
version of 1he Dynabook 10
more 1han 14 pounds (nol in
cluding lhe hard disk drive).
The company says the AC
adapter includes built-in surge
suppression .
The 2-pound docking s1a
1ion snaps onlo lhe back of
1he compuler with two big
la1ches . On the back are a par
allel port. two serial ports,
and ports for an external key
board, mouse, VGA moni1or,
and AT expansion bus.
Price: $4695; with 20-mega
byte hard disk drive, $5195;
baltery, $249 ; docking sta
tion , $299 .
Contact: Dynabook Tech
nologies , 6150 Stoneridge
Mall Rd ., Suite 225,
Pleasanton , CA 94566 , (4 15)
847-0660.
Inquiry 1116.

SEND US YOUR NEW PRODUCT RELEASE
We'd like to consider your product for publication. Send us full
information, including price, ship date, and an address and
telephone number where readers can get f urrher information. Send
ro New Producrs Editor, BYTE, One Phoenix Mill lane , Peter
borough , NH 03458. Information conrained in these items is based
on manufacturers' wrirren statemenrs and/or telephone interviews
with BYTE reporters. BYTE has not formally reviewed each product
mentioned. Th ese items. along with additional new product
announcements, are posted regularly on BIX in the microbytes.sw
and microbytes. hw conferences.

merson Radio charged
into 1he personal com
puler business this monlh
wilh 1hree low-end, low-priced
syslems thal offer somelhing
new.
For example. Emerson
commissioned Microsoft for
MS-DOS 3.3 in ROM . You
can also order DOS on disks,
but the company says it plans
to upgrade all DOS-in-ROM
models with talking capabili
ties sometime later !his year.
Spoken DOS, a company
spokesperson said, will be pos
sible with video-compression
software technology licensed
from UVC.
The company's first ma
chine, the 8000EC, is a small
footprint 10-MHz 8088 . It
features a pop-up tra ining and
menu program designed 10
guide beginners through bun
dled word processor, spread
sheet, home accounling , and
financial managemenl pack
ages . It' s expandable , too ,
with four open 8-bit slots .
A new 16-MHz 80286 sys
tem and a 16-MHz 80386SX
system feature SynOptics
sound chips. For music synthe
sis within a range of eight oc
taves, models 8286EC and
8386EC feature 12 ampli1ude
controllers, six mixers, six fre
quency generators, and 1wo
noise generators.
All systems include DOS ,
keyboards , and monitors.
Price: 8000EC, under $600;
8286EC, under $900;
8386EC. under $1000.
Contact: Emerson Computer
Corp. , 5500 East Slauson
Ave ., Commerce , CA 90040,
(213) 722-9800 .
Inquiry 1114.
continued
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A 16-inch NuBus
Monitor for Tall
Applications
he TX SE/30 16-inch
color monitor for the Mac
SE/30 features the standard
1024-pixel width , but the
display is slightly taller than
normal, at 808 pixels. Resolu
tion is 76 dpi , the refresh rate
is 72 Hz , and dot pitch is
0 .31 mm.
The included NuBus video
controller features a 32-bit
data path and a full megabyte
of dedicated video memory,
enough to easily display up to
256 colors . It operates at either
I or 8 bits per pixel. Software
included with the monitor lets
you adjust brightness and
contrast , and it also automati
cally dims the display to a
preset level.
Outside dimensions are 19
by 19 by 21 inches , and it
weighs 86 pounds .
Price: $4495 .
Contact: E-Machines , Inc .,
9305 Southwest Gemini Dr..
Beaverton, OR 97005 , (503)
646-6699.

T

Inquiry 1120.

Tape Backup
Runs off Floppy Disk
Drive Controller
he Excel 40AT and Ex
cel II 40fi are 40-mega
byte cartridge-based tape
backup systems that operate
off your computer's floppy
disk drive controller.
Both the 40AT, for AT
based systems, and the II 40fi,
for most PS/2-based systems ,
fit in the open half-height
floppy disk drive slot and
back up data onto DC 2000
minicartridges. Data backup
speed is rated at up to 3.8
megabytes per minute. Both
subsystems use the QIC-40
recording format.
The subsystems also fea
ture background formatting ,

T

SO
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£-Machines' high-resolution NuBus monitor.
which lets you run applica
tions during tape formatting ,
and 100-inch-per-second fast
forward, seek , and rewind .
Price: 40AT , $499; II 40fi,
$549.
Contact: Everex Systems ,
Inc., 48431 Milmont Dr .,
Fremont , CA 94538 , (415)
498- 1111.

Inquiry 1119.

Output Technology
Speeds Up
Dot Matrix

The buffer size is 8K or S 12
bytes , user-selectable. And you
can get the 2132 to print in
several additional print styles,
like bold and superscript.
The 2132 weighs 70
pounds and measures 27 by 11
by 20 inches. Paper handling
for forms and fault detection
are included . Options include
twin-axial and coaxial inter
face cards for networking.
Price: $3995.
Contact: Output Technology
Corp., East 9922 Montgom
ery, Spokane, WA 99206 ,
(509) 926-3855.

Inquiry 1121.

0

utput Technology 's
Model 2132 printer is an
affordable alternative to to
day's laser printers, if blister
ing speed is of utmost
importance.
High-speed draft mode is
rated at 350 lines per minute,
the company says, based on
impact tri-matrix technology .
You get three 9-wire print
heads and four print modes :
high-speed draft, draft, cor
respondence quality, and near
letter quality (two-pass
printing) .
The following printer emu
lations are included : Epson
FX-286e , IBM Proprinter
XL, and Printronix P6000.

Experience
the Resolution

B

y increasing video am
plifier bandwidth and
scan frequencies , and by
using a custom controller,
Flanders Research has pro
duced a 3300- by 2560-pixel
monochrome monitor that's
priced about the same as its
1024- by 768-pixel brethren.
Designed for high-preci
sion CAD, desktop publishing ,
and other demanding applica
tions , it's of the 300-dpi non
interlaced variety with a
landscape display.
Both the 15- and the 19

inch monitors have a video am
plifier bandwidth of 750
MHz and a horizontal scan fre
quency of210 kHz, the com
pany claims. That compares to
standard video amplifier
bandwidths on other high-reso
lution monitors of 100 or 150
MHz . Standard horizontal
scan frequencies for VGA
monitors are 31 .5 kHz and are
35 .5 kHz fo r monitors adher
ing to the 8514/A specifi
cations .
The high resolution is also
the result of a new CRT con
cept, which involves mount
ing a high-precision electron
gu n to a glass bulb, Flanders
says. Hughes Aircraft also
contributed a new paper
white phosphor that 's opti
mized to produce a flicker
free display. In cooperation
with Discom , Flanders devel 
oped a yoke capable of han
dling more than 15 A of
deflection current at the
horizontal scan frequency
of210 kHz.
The custom controller will
emulate EGA, which also
makes it compatible with
Hercules , Flanders says . But
there won't be initial support
for VGA or 8514/A standards.
You'll need to purchase
your operating system (DOS)
and your graphics environ
ment (Microsoft Windows or
GEM Ventura) separately ;
Flanders' first video control
lers fit inside the monitor.
OEMs are developing pro
prietary controllers for both
the IBM PC and Macintosh
markets, the company says .
Flanders also plans to release
a SCSI-based controller and
DOS-based software in
October.
Price: $3490 ; 19-inch,
$4490; controller, $3000 to
$3500; total 19-inch system.
under $7000.
Contact: Flanders Research.
Inc., 88 Bartley Sq., Suite
C-6, Flanders , NJ 07836,
(201) 584-0116.

Inquiry 1118.
continued

After centuries of practice,
mankind perfects engineering
calculations: MathCAD.
Announcing MathCAD 2.5:
The Dawn of a New Age.

equations anywhere on the screen ,
add text to support your work, and
graph the results . Then print your
analysis in presentation-quality
documents.
It has over 120 commonly used
functions built right in, for handling
equations and formulas, as well as
exponentials, differentials, cubic
splines, FFfs and matrices.
No matter what kind of math you
do, MathCAD 2.5 has a solution
for you . In fact, it's used by over
50,000 engineers and scientists,
including electrical, industrial, and
mechanical engineers, physicists,
biologists, and economists.
Bur don't take our word
for it; just ask the experts.
PC Magazine recently
described MathCAD as
"cverytl1ing you have ever
March 14,
dreamed of in a mathemat 1989 isru<.
Best of'88
ical toolbox."
Best 0('87
And for Macintosh•
users, we present MathCAD 2.0,
rewritten to take full advantage of
the Macintosh interface. Entering
operators and Greek letters into
equations is pure sin1plicity!
Look for MathCAD 2 .5 at your
local software dealer, or give us a
call. For more information, a free
demo disk, or upgrade information ~
dial 1-800-MATHCAD (in MA,
617-577-1017).

What the historians will call it,
only time will tell.
Perhaps the Century ofSpeed, or
the Era of Ease. But whatever the
nan1e, this is the age of MathCAD 2.5,
the only math package that looks
and works the way you think .

MarhCA D 2.5 i"'/1""'1 3-D pilJtring, HPGL sketch
import, and PastScript 011rpur.

MathCAD is fur and away the
best-selling math package in the
world. Because it lets you perform
engineering and scientific calcula
tions in a way that's raster, more
natural and less error-prone than
the way you 're doing them now
whether you 're using a scratch pad,
calculator, spreadsheet or program
that you wrote yourself.
And now we've made tl1e best
even better. MathCAD 2.5 is a dra
matically improved version tl1at in
cludes tl1ree-din1cnsional plotting,
enhanced numerical analysis, and
the ability to import HPGL files
from most popuJar CAD programs,
including AutoCAD ~ And now you
can print on PostScript• compatible
printers.
And like before, MathCAD's Live
document interface~ lets you enter

*/f)'OU purchased Math CAD 2. 0 between
511189 and 6116189, ,vou can g et a FREE
11!1Jratic tv version 2.5 (otherwise, the up
gmde cost is $99. 00 11ntil June 30, 1989;
afterwards, the cost will be $149.00) .

Ma thCAO®

Math.soft, Inc. On~ Kendall Square:, Cambridge, MA 02 139

Available for IBM compatibles and Macintosh computers.

TM 2nd® signi~· nunuf.ictun:r"s Lr.odcnurt , .. nunu f.icru= "• rq;is1c=l rr>dcnurt

Circle 175 on Reader Service Card
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MFLOPS at RISC

T

he PL1250 32-bit Float
ing-Point Array Processor
from Eighteen Eight Labota
tories will give you 12.5 mil
lion floating-point operations
per second, 50 percent more
than the company's previous
version.
The PL! 250 also comes
with software that will manage
up to eight PL processors in a
single system, which provides
a capacity of 100 MFLOPS,
Eighteen Eight claims.
Key to the board's perfor
mance is a 16-bit RISC proces
sor. It has 21 16-bit registers
and completes nearly all in
struct ions in a single 160-ns
cycle time. And because
DRAM memory can't sup
port the memory-access rates
required by the RISC chip,
each board has 60K bytes of
on-board static memory.
To best use the board's
parallel-processing capabili
ties, Eighteen Eight includes
support software in the basic
package . You write a FOR
TRAN, C , or Pascal control
program that calls funda
mental library routines sup
plied by the PL processor.
The library comprises 473
routines that perform logical
and arithmetic operations on
arrays, vectors, and matrices
in PL memory . Typical con
trol programs first transfer
data to PL memory, make
calls to operate on the data in
PL memory, and finally
transfer results to the host sys
tem for display or storage.
You can run the PL1250 on
XTs, ATs , and compatibles
through an 8-bit bus slot.
Price: $2695.
Contact: Eighteen Eight
Laboratories, 771 Gage Dr.,
San Diego , CA 92106, (619)
224-2158 .

Inquiry 1129.
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The PLJ 250 can provide one I 00 MFLOPS for every XT.

Voice Processing
Takes Two Steps

traditional system (i.e., it
needs to be taught) that can
theoretically recognize 160
different words .

I

V

n separate developments ,
two companies recently in
troduced speaker-indepen
dent speech-recognition sys
tems for personal computers .
Voice Processing contributed
an intelligent board that
doesn't need to be taught and
lets your AT hear better, even
over noisy telephone lines .
Meanwhile , Scott Instru
ments introduced a low-priced

oice Processing's VPC
I000 is a board for your
IBM PC AT that works with
your telephone to recognize up
to 13 spoken words. And un
like most voice-recognition sys
tems, the VPC 1000 doesn't
need hours of programming
with live voice samples.
It works even if the words
are spoken without pause over
noisy telecommunications

Aud io F/X Creates Sound Effects

T

he Audio FIX is an 8-bit
audio board for your
XT or AT that inexpensively
combines music , MIDI, and
digital recording and play
back.
Using pecial oftware
dri ver s , you can create
sound effects such as ocean
waves, jet engine , foot 
steps, and almo t anything
imaginable , Forte claim .
Or you can create mu ic in
stereo and teach the funda
mentals of music theory , in
cluding pitch differentia
tion, note recognition, and
attack , decay , sustain, and
release .
You can play up to six
voices simultaneously and
support digital recording
and playbac k at sampling

rates greater than 40 kHz.
On-board amplifiers let you
cable di reel ly to tereo
speakers .
Included with the board
are three software packages.
Sonata is a mu ic software
editor that helps you create
and edit musical cores using
as many as six independent
instruments.
Sound Editor is a digital
editor for direct manipula
tion of sound waveforms.
Syncom is an interpretive
language that lets you ex 
periment directly with
sound effect .
Price: $299.
Contact: Forte, 72 Karen
lee Dr ., Rochester , NY
14618, (716) 427-8595 .

Inquiry 1U6.

lines. Voice Processing claims
that the VPC 1000 can recog
nize "all American English di
alect by adult speakers."
The board comes with an
80386, 1 megabyte of memory.
the TMS320C25 signal pro
cessor chip, and speech-recog
nition software . II installs in
a si ngle slot and has a standard
RJ-1 IC connector .
It recognizes "yes," "no."
and the words for the first 10
digits in our decimal system.
including "oh" and "zero."
Prke: $5500.
Contact: Voice Processing
Corp., One Main St. , Cam
bridge , MA 02142. (617)
494-0100.

Inquiry 1123.

T

he need for sophisticated
voice-recognition systems
in both training and tele
phone applications spawned
Scott's SIR Model 20 voice
recognition board .
It's a full-length 16-bit
card with a TMS320C25 run
ning at 40 MHz, an applica
tion-development software
package , a microphone head
set, and a reference manual.
Recognition speed is rated
at 95 ms if it' s loaded with a
40-word vocabulary . A
64,000-word vocabulary Cir.
el uding samples from all the
dialects it needs to recognize)
can be accessed in 120 ns,
according to Scott.
There is , however, quite a
long and steep learning curve
to use this board . The com
pany says it will take one per
son about two weeks to orga
nize voice samples from 50
people. If organized cor
rectly and with enough differ
ent types of samples, the ac
curacy rate can approach 95
percent, the company says.
Price: $2495; board only,
$1495 .
Contact: Scott Instruments
Corp., 1111 Willow Springs
Dr., Denton, TX 76205,
(817) 387-9514 .

Inquiry 1124.
corJtirJu ed

If You Want To Talk

Fast DBMS
Call 1-800-db

And start screaming

You'll be screaming, all
right. db_VISTA ID from
Raima Corporation
combines the flexibility of a
relational DBMS and the
lightning speed of the
network database model.
db_VISTA III is
written for C
Programmers.
Source code available. The

dh_\ IS'I .\III

Datahaw

l>cH~ lupmcnt S~stcm

C

interactive database utilities and
outstanding documentation make
db_VISTA III easy to learn. All
applications are portable to VMS ,
UNIX, OS/2, MS-DOS, even
Macintosh. No royalties.
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Relational and Network
Model Technology for
Programming Flexibility.

SQL Support with

SQL-based db_QUERY,
db_VISTA III' rela
tional query and report writer.

II

••••

•

db_VISTA ID is Fast. Using
benchmarks originated at PC Tech
Journal Laboratories, db_VlSTA
III measured 3 to 12 times faster
than the average relational
database! Call us and we'll send
you the results.

and all related records can be
immediately available using the
network model. You decide how
to combine these for best
application perfo1mance.

db VISTA Puts You in
Some Fast Company.

Thousands of C programmers in
over 50 countries worldwide use
db_VISTA Ill, including
APPLE, ARCO, AT&T, EDS,
Federal Express, Hew lett
Packard, IBM, NASA ...
Don ' t wait. Call Raima for more
information about how you can
build applications that are
screaming-fast!

Call 1-800-d

db VISTAID ™
Database Development System

etrieve a record fast using the
relational keyed access method

~ RAIM~M ~
~ CORPORATION

Ill
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111alltalk!V®
Desip;zed to blow the

doors offthe hybrid languages
ofthe programming world.
Smalltalk!V does prototyp
ing the same way Shelby
prototyped the Cobra . ..
using a blend of technical
expertise and sea t-of-the

"Anyone can build a prototype by the
by the seat of your pants." -~r~:~;,1;,~g~1~01;J:y
Shelby Cobra

pants savvy that's startlingly sophis-

prototype. You test. You tinker. You

achieve this feat without once hav

ticated. First you doodle, design,

change. And you keep on changing

ing to go through the old "crash

dream. Then you explore the pos-

and test-drivin g and refining until

and burn" kind of programming so

sibi li ties and begin to assemble the

the prototype is just the way it was

conunon witl1 lan guages born in

meant to be. With no

the age of mai nframes.

High

compromises . . . of

Pure Objw Orieuted
Prngrm11111i11g
SmalltalkIV

~

c
8
c

Hybrid
Pascal wuh objects

]

C++

Q,

8

8
"froditio11nl

c
Low

High

Exploratory Capabilities

a n y kind. But th e

C O MPLEXITY CONTROL FOR
THE 1990s AND BEYOJ'\1D.

most

rem a rkabl e

The concept behind an object-ori

thin g is thi s proto

ented programming system is rela

type is not just a pro

tively simple. You build more

totype . It runs, it

compl ex objects out of simpler

races, it perfo rms like

ones. Much as you can build com-

the real application.

plicated designs with a Lego set.

Beca use it is th e real

\i\Tith Smalltalk/V a programmer

application. And you

can write a piece of code and then

THE "AM I READY FOR

SMALLTALKN" CHECKLIST
0

0
0
0
0
0
D
D
0

Docs a lot of your work involve
prototyping/exploratory program
ming?
Are many ofyour problems difficult
to define?
re external factors constantly
changing?
Do you like to make changes from
insights gathered along the way?
Do you feel tom between efficiency
and conceprual clarity?
re you developing for Multi
Finder or Presentation 1anagert
Are you tired of needless crashing?
Are team projecrs getting harder to
manage and complete on time?
Has your creativity been intimi
dated by the rigorou demands of
the process?

"Traditiona l computer languages
and interfaces with their structure
and detail, have appealed to those
of us who are

le~-brained

(more

logical and analytical). On the
other hand, object-oriented Ian
guages and interfaces, with their
emphasis on perception and the
whole picture, invite those of us
who

are

right-

brained (more artistic

book. But you create a legend

and intuitive) to join
the computer revolu
tion as well."

With Smalltalk/V
SmalltalkN you can
- B_yte
your mouse bu inn es a
hot progrt111t111i11g
write a fugue without "Object-oriented programming is
tool for either y<ntr
Mac 01· your PC.
having to bui ld the
the key to the next great transition
Yo11 'II find that
Smalltalk/Vis so11ped
piano ."
in personal computing."
up with lots ofother
high ptrfor111anct fea
OOPS! LOOK WHAT
-NY Times
tures, too. The Class
THE
WO R LD IS
Hierarchy Browser,
COMING TO.
AT TH ESE PRI CE S IT'S
Inspector, Deb11gger,
CE RT AINLY NOT .VION E Y
Class Browser,
Method Browser and
Walkback wi11dow
are all stamlard
equipment.

"The sofuvare of the

THAT'S HOLDIN G YO U BACK.

future, OOP promises

(DOS il1 f..: R:\..\I }

not only to boost pro

(186 o r 386 1.5 ,\ 18 RA.\I)

reuse it again and again. The "in

grammer productivity but also put

heritance" factor lets you create,

powerful computing capabilities in

enhance and refine your applica

the hands of non-techies."

tions without constantly having to

-Business Week

re-in vent the wheel. Or, as one
pro g rammer

put

it,

" \Nith

Smalltalk/V
Circle 96 011 Reader Service Card

Smalltalk/V

$99.95

Smalltalk/V 286

199.95

Smalltalk/V Mac

199.95

(Plus. SE. II 1.5 .\18 RA.\I }

Smallta lkN. A product of Digiralk
Inc., 9841 Airport Blvd., Los Angeles,
CA 90045. For information or to find
a dealer near you ca 11:

1-800-922-8255
1-213-645-1082
CompuServe 71361,1636
,\l ulriFin<lcr 1s • tndcnurk of 'lpplc Compuu:r.
Smalltalk/\' is • rcgisu:rcd 1T:1dcm2rk of D1gm1lk Inc.
Pncc:s subtcc1 co change wnhout nonce.
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An UnMouse
for Unhappy Mouse
Users

Project Your
Computer Screen
Image

T

K

ouche, which is being
promoted as the Un
Mouse , is a small touch tablet
designed to replace the mouse
on Macintosh and IBM-com
patible systems (through the
Apple Desktop Bus and serial
ports, respectively).
The new tablet uses a
small, clear glass surface (3 by
4 1/i inches). The entire tablet
is smaller than a paperback
book, which lets you place it
conveniently near the system
keyboard, where it takes up
less space than a conventional
mouse pad.
Despite its small size, the
Touche tablet features a fairly
high resolution (1024 by
1024 pixels) . With it, you can
quickly move the cursor
across the screen, draw lines in
a graphics program, or select
options from a menu . For ex
ample, if you touch the top
left corner of the touch tablet ,
the cursor will quickly
emerge in the top left corner
of your screen . You press a
little harder to emulate the
mouse-click .
At the flip of a switch,
Touche can also execute macro
commands. Because the tab
let surface is made of clear
glass , you can slide a key
board template under the tablet
and use it as an extended key
pad , with as many as 70 keys.
Touche was designed in
the Macintosh environment to

Touche, a touch tablet with a clear glass surface, provides
absolute cursor control and mouse emulation.
take advantage of Macro
Maker, the mouse-movement
recording function of the
Macintosh operating system,
MicroTouch says. In con
junction with MacroMaker , for
example, you can store a
series of touches from Touche
that activates a sequence of
mouse-clicks triggering spe
cific computer functions. Be
cause of its high resolution and
tracing function , Touche can
also use MacroMaker to in
stantly recall your trace of an
outline of a map of the U.S.,
for example.
Despite the lack of a sim
ple MacroMaker equivalent,
Touche is also available in an
IBM-compatible version .
Both versions include a
5-V , 6- by 6- by I-inch
power supply that mounts on
the back of your monitor, six

template pads for user-pro
grammable functions in dif
ferent applications , and a con
ductive stylus for drawing
and tracing capabilities.
Touche uses the same ana
log capacitive technology
found in Micro Touch 's clear
glass touchscreen monitors
(which recently became
ava ilable in snap-on versions
for XTs, ATs , and Macin
toshes) . Electrodes on the sides
ofTouche place a linear volt
age field across the screen so
that the controller measures
the position of a capacitive
coupl ing from a finger or a
conductive stylus.
Price: $235.
Contact: MicroTouch Sys
tems , Inc . , 55 Jonspin Rd.,
Wilmington, MA 01887
(508) 694-9900 .
Inquiry 1130.

Arresdust Filters Your PC

W

ith Arre sdust - a
three-part system that
includes an intake filter, a
keyboard cover and a disk
drive filter-there 's no need
to vacuu m dust out of your
PC , according to Arre dust
Computer Products.
Each polyester foam fi lter
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is Ya 6-inch thick , is static-re
si tant , and has adhesive on
one side that st icks , peels
off, and s ticks again and
again . Arre dust recom
mends you change the filte rs
every six months .
The only thing Arresdust
doesn't cover is a bigger fan

to pull air through the filter ,
and wattage to power the big
ger fa n.
Price: $14.95 .
Contact: Arresdu t Com
puter Produc ts, 31 Black
Horse P ike , Fol som , NJ
08094, (609) 561-4776.
Inquiry 1132.

odak's Datashow 480
projects images from
IBM- and Macintosh-compat
ible personal computers
through bottom-lit overhead
projectors .
The 14- by 14- by 3-inch
unit sits atop the projector
(where you previously placed
the transparencies), and a sep
arate cord plugs into your
video port. The IO-foot cord
includes a video port of its
own for monitor connection.
about I foot from the com
puter end of the Datashow
cord. Each Datashow 480
weighs 7 pounds and ships
with a 2-pound power
t ran former.
Whether your video card
is color or black and white. the
projection pad translates the
CGA,EGA,VGA , MCGA ,
MDA, or Hercules signal
into black-and-white images
with eight shades of gray and
resolution of up to 640 by
480 pixels.
With built-in microproces
sors , the projection pad auto
matically recognizes and
locks onto 14 different video
signa ls .
You can also manipulate
signals that aren't quite stan
dard, whether by fault of the
nearly compatible IBM clone
or the nearly compatible
graphics card, Kodak claims.
Memory on the pad allows
you to save this fine-tuning for
future use, for up to three ad
ditional video signals.
Price: $1895; cable, $129.
Contact: Eastman Kodak
Co . , 343 State St., Rochester ,
NY 14650, (800) 445-6325.
ext. 883.
Inquiry 1131.
continued

Okay.
You're using dBASE.
You're trying to develop
apayroll application for
the entire company, and
you've just hit the wall.
So the first thing you do
is try afew workarounds,
then some more. And
ignore the fact that you
don't have any decent
back-up and recovery,
data integrity, database
security or multi-user
concurrency.
No big deal. Its only
the fate of the company,
your closest friends, and
their children.
dBASEswas thecomputingenvironment
of the80's. Back before businesses became
dependent on LA s and multi-user
applications.
ORACLE is the computing environment
for the90's. From the very beginning,
Professional ORACLP was designed for
multi-user workgroup applications. Its SQL
architecture is built in (not tacked on like
dBASE) and includes all the fourth-genera
tion development tools you need to develop
applications that run on over 80 different
platforms. And every major operating
system, even OS/2'."
It's so reliable, in fact, that over 47 of the
Fortune 50 rely on Professional ORACLE.
You can have Professional ORACLE for
$1,299. Or the Trial Version for $199.
And if, after 30 days, you're not happy
with it, return it for afull refund.
Call 1-800-0RACLE l, Ext. 4956 to order.
And enter thecomputing environment of
the90's.

C>RACLE.
Compatibility· Portability· Connectability

If its that important, develop with ORACLE on the PC.Call 1-800-0RACLE 1, Ext. 4956.
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Fax Boards Double
as Modems

LANalyzer Aims
for Rings

T

he ComFax is an inex
pensive add-in 1ha1 com
bines Group II (in1erna1 ional)
and III fax functions with
9600-bps modem func1ions .
The EconoFax is an inexpen
sive 4800-bps send-only fax
wi1h V .22bis modem compati
bility. Bolh boards fi1 XT
and AT-compa1ible slots .
The ComFax uses lhe less
expensive V .29 "facsimile
modem" standard as defined
by lhe CCITT, instead oflhe
V.32 modem s1andard used
mosl oflen for 9600-bps
modem communica1ion . The
V.29 slandard has traditionally
been used in fax machines
because most interaction is
one-way-they're ei1her
sending or receiving . For two
way commun ica1 ions at 1he
V .29 slandard , interaction is
slowed 10 be1ween 250 and
500 ms for one keystroke to
make the lransfer.
CompuCom uses a "fas1
1rain" mode inherent in 1he
V .29 specification, which
limils lhis interac1ion lime to
253 ms. Tha1's a lime seg
ment 1ha1 shouldn'1 greatly af
fecl BBS communica1ions,
for example, lhe company
claims. However, matching
ComFaxes on bo1h ends of 1he
lransmission are necessary.
Both products feature sup
port for common graphics for
mats in addi1ion to Compu
Com 's proprietary noise and
data-error reduction algo
rithm , called Dynamic Imped
ance S1abilization. The Com
Fax also features scanner
support, mouse support, de
ferred send and broadcast ,
and au1omatic reentry .
Price: EconoFax , $199;
ComFax , $299.
Contact: CompuCom Corp .,
1275 Palamos Ave., Sunny
vale, CA 94089, (408)
732-4500 .

Inquiry 1142.

A

CompuCom 's economy fax/modem boards , EconoFax and
Com Fax.

First OfficeVision
Component Is
for PCs

T

he personal compuler
version of Office Vision,
OfficeVision/2, is IBM 's
first networked office automa
tion application .
OfficeVision/2 is an OS/2
inlegrated desk!Op applica1ion
!hat runs in a client/server
environment. It looks and acts
like (a nd 1alks to) similar ap
plications that will be available
from IBM for mi nicomputers
and mainframes, all in accor
dance with IBM's company
wide software s1rategy called
Systems Application
Archi1ec1ure.
OfficeVision/2 will run
only under IBM's OS/2 Ex
lended Edition 1.2. A re
questor works1a1ion requires
7 megaby1es of memory . A
server workstalion requires
IO megabytes.
Features include E-mail
(lo and from PS/2s on the same
LAN , other IBM LANs, or
larger IBM computers); an ad
dress book (with both private
and public Rolodexes and links
to other functions, such as E
mail); a correspondence pro
cessor, which is a word pro
cessor for writing letters; and

a 1elephone function for au10
matic dialing .
Price: $750 .
Contact: IBM Corp.; check
your local lelephone book's
while pages or call (800)
426-2468.

Inquiry 1136.

Serial AIX
Communications
for the Distance

T

he PSCC Clusler Con
lroller is a Micro Channel
add-i n card that supports up
10 64 users at dis1ances of up
to 2550 feet.
Device drivers are avail
able fo r several multiuser oper
ating environments , includ
ing SCO Xenix, Unix System
V , IBM' s AIX , Inleractive
386/ ix , Concurrent DOS , PC
MOS, and olhers.
Each Cluster Controller in
cludes an 8-MHz NEC V50
microprocessor, 64K by1es of
PROM , 256K bytes of RAM ,
and, mosl important, a syn
chronous modem . The modem
can support up !O four C 16
cluster boxes, which support
up to 16 users each.
Price: Clusler Controller,
$1295; Cl6clusterbox,
$1195 .
Contact: Compulone Prod
uc1s , 1100 Northmeadow
Pkwy., Suite 150, Roswell,
GA 30076, (404) 475-2725 .

Inquiry 1143.
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Token Ring version of
Excelan 's LANalyzer
Network Troubleshooter
(previously available only for
Ethernet network s) has many
of the same features .
It's designed 10 monilor
Token Ring network activi1y,
troubleshoot problems, and
debug protocol and applicalion
sof1ware. The Token Ring kit
includes LAN-analysis soft
ware and an add-in board
wi1h an Intel 80286 CPU and 2
megabytes of RAM .
LANalyzer is also avail
able on a portable compuler,
1he NEC PowerMale SX ,
which features an 80386SX
chip, a VGA graphics dis
play, and a 25-ms, 40-mega
byle hard disk drive .
Wi1h the Token Ring
LANalyzer, syslem adminis
1ra1ors can check ro1a1ion
lime 10 moni1or performance
and counl ring recoveries !O
spol potential problems. For
planning Token Ring changes
and addi1ions, LANalyzer can
simultaneously send and re
ceive, Excelan says. This
allows 1he user 10 simulta
neously genera1e a load and
monilor its impact.
Buffering packels allow
LANalyzer's intelligent con
1rollers to bypass 1he speed
limilal ions of lhe AT bus ,
which will be imporlant
when addressing lhe emerging
16-Mbps Token Ring ne1
works, Excelan said.
Price: $9980; wi1h Power
Ma1e SX, $19,995 .
Contact: Excelan, Inc ., 2180
Fonune Dr., San Jose, CA
95131, (800) 392-3526 or
(408) 434-2300 .

Inquiry 1139.
comiliued

Introducing

Close-Up/LAN the remote
that lets you control all
PCs on your network
Close- p·/LAN brings you a level of control
never before possible. It connects PCs on your
network giving you the versatility to instantly
share screens and keyboards. With one PC, or
simultaneously \\~th all PCs up and down your
network. Close-Up/LAN lets people work
together.

Helping people
You're sining at your PC on the 3rd floor
working on a spreadsheet budget. Suddenly, a
message appears on your screen: "Bob requests
help". You press a hot key, and like magic you
are looking at Bob's screen. Without moving an
inch you see that Bob is working on the
company database. Adialog Mndow appears
and Bob explains his problem. Since your
keyboard is active you instantly solve the
problem, on Bob's computer.
With another hot key you decide to look in
on Sue's computer screen. She's new and you
need to keep an eye on her work. You see that
she is working on a letter using a word
processor. You monitor her for awhile \vithout
interfering Mth her work. In fact, Sue doesn't
even know you're there!
Hot key again and off you go on your rounds
of the company. Viewing one screen after
another helping some, watching others. All from
the comfort of your chair. Finished, you hot key
back to your spreadsheet and carry on \vith
your budget. Amazed, you think that support has
never been this easy before.

Workgroup Conferencing
As a workgroup problem solving tool, Close
Up/LAN is unsurpassed! Close- p/LAN lets
everyone in your workgroup work as a team.
Your associates can chat in a conference, all
linked together on screen, no matter how distant
the locations. Bring up a spreadsheet, for
example, and show your sales projections for all
to see. With live keyboards and an instant screen

to screen connection, associates
can adjust your figures
(optionally at your
discretion) for what-if
scenarios.
On- etwork Meetings?
Close-Up/LAN lets you conference
your people over a single network,
over bridged networks or between
networks thousands of miles apart.
Only one program lets you have your
meetings on your network, Close-Up/LAN.

1.JNel 1

Distributed Processing
Close-Up/LAN distributes valuable I.Al
resources to all PCs on your network.
No matter where your PC is located you can
access resources such as high speed processors
(386's), CD ROM's, plouers, lrma type
connections to mainframes, and modem
equipped PCs that are connected to your LAN.
It's simple to think of ways to save money
mth Close-Up/LAN. Attach an inexpensive PC
\vith a modem to your network. Instantly you
have a shared communications server. Everyone
on the LAN has access to that PC and modem, to
run communication programs, terminal
emulators, etc. Saving on modem and phone
line costs.
Access is only a keystroke away. While
working at your word processor, you decide to
run a CPU intensive job on a 386 computer
located somewhere on your network. Hot key to
the 386 and control it as if it were your own.
Close-Up/LAN connects your keyboard and
screen to the 386. Start your CPU intensive job
(like re-indexing a database). Then, hot key
back to your wordprocessor. Toggle back, and
you can view the 386.
Think of it. You can give everyone on your
network the power of all peripherals at a
fraction of the cost.
Circle 214 on Reader Service Card

Training & Teaching
Close-Up/LAN lets your students watch on
their PCs while you solve problems on your PC.
Ideal for corporate and university classrooms.
You can then reverse the process. Students work
at their own pace while you, at the touch of a
key hop from screen to screen, monitoring their
work.
There is only one program that fulfills the
promise of your LAN's connectivity. Bringing
people and PCs together . . . Close- p/LAN.

Close-up LAN
Call: 805/964-6767

Norton-Lambert

P.O. Box 4085, Santa Barbara, CA 93140 USA
Telex 709170

PaJt.a.th.At-when you
LIST O U RS
R&·R
R:Basefor DOS

SilverComm L1br.uy
Tom Renig's Library
Ul Programmer 2

150

715

129
529
165

189
100
80
595 CALL

DEBUGGERS
386 DEBUG
Periscope I/OK
Periscope Ill IO MHz
Periscope IV/16 MHz
Periscope
MHz
Sherlock
Softprobe IVTX

1vns

19S
165
54S
465
I J9S 1179
199 S 1695
2S9S 2205
19S
179
395
345

DOCUMENTATION
AutoFlow-C
C/Ana lysl
Clear+(()
C:Lin.,,/C :Tree
EasyFlow

FLOW CHARTING II+
Poly Doc
Source Prin l
T rec Diagrammer

299
ISO
200

BO
ISO
219
199
99
99

269
135
175
75
125
189
179
89
89

DOS SHELLS
Magellan
Norton Commander

Vicwlink

19S CALL
89
59
ISO
129

EDITORS

WE'LL MATCH NATIONALLY ADVERTISED PRICES.
LIST OURS

386 PRODUCTS
386 ASM/ll K
J86MAX
J86MAX PROFESSIONAL
C Network 386 Compiler
Janus/Ada Pharlap 386 Ed Pak
Lahey F77L-EM/32
NDP C-386
NDP FORTRAN-386
Paradox/386
VM/386

C LIBRARIES/UTILITIES
49S
7S
129
995
59S
89S
595
595
895
24S

409

66
115
799
559
795
549
549
625
209

ADA

Meridian :
AdaVantagc

Develorts Ki r

AdaVantage PC Pro. Dev. Kit
Ada Graduate
AdaStuden t
AdaTutor
Janus/Ada C Pak
Janus/Ada Ed Pak

1095
985
1780 1599
495
445
45
50
150
135
129
115
369
395

ASSEMBLY LANGUAGE
Advantage Disassembler
lncra

MS Ma ro Assembler
MS Quick( w/ Quick Assembler
OPTASM
SOURCER w/ BIOS sour e
Turbo Assembler/Debugger
Visible Computer: 80286

295
180
ISO
199
I 2S
140
150
100

279
159
105
139
105
125
105
89

139
99
149
295
IJS
99
99
149
139
100
100

121
90
129
209
125
94
69
129
125
69
69

BASIC LANGUAGE
dMJB

Facclt
GraphPak Professional
MS BASIC/6.0

Pro Bas
ProScreen
QuickBASIC

QuickPak Prof~sional
QuickWindows Advanced
True BASIC
Turbo Basic

C COMPILERS
C Network Compi ler

69S
2SO
4SO
MS ~uickC w/ Quick Assembler 199
99
Quic C
ISO
Turbo C
Turbo C Professional
2SO
90
Zonech C
Lattice C 6.0

Microsoft C

C++

Guidelines C++

M++
Zonech C++

w/sou rce
Zortech C++ Too ls
Zonech ( ++ Video

559
199
299
139
69
105
175
79

295
269
49S CALL
ISO
129
209
2SO
100
89
CALL CALL

C CODE GENERATORS
Logic Gem

Matrix layou t
PRO-C

LI ST OURS

198
ISO
67S

179
129
569

C ASYNCH MANAGER
C TOOLS PLUS/5.0
C U 1ility Library
Codan

Essential Communications
Greenleaf Business Mathlib
Greenleaf Comm. Library
Greenleai Functions
Greenleaf SuperFunctions
Lauice Comm. Library
Mul1i-C
PCYACC
PC-lint
PforCe

Power Search
TimeSlicer

w/ sou rce code
Turbo C TOOLS/2 .0
vLIB
WKS Library
Zip

175
129
129
99
139
199
359
395
CALL CALL
279
395
209
299
165
229
209
299
189
250
229
249
359
395
105
139
395 CALL
149
109
279
295
1000 899
149
109
99
89
195
189
295
265

Greenleaf DataWindom

GreenleJf MakeForm
HALO Window Toolkil
!-I I-SC REEN XL
HI-SCREEN XL Proi. Series
JAM
Ji\M/DBi
JYACC FORMAKER
Panel Plus

Vermon r Views
w/ sour e code
Vitam in C 3.2
VC5creen

439
495
279
395
125
95
399
S95
149
129
275
325
S9S
529
J9S
339
39S
339
49S
395
39S CALL
790 CALL
165
22S
149
125

COBOL LANGUAGE
Micro Focus:
COBOL/2 w/ Tool set
COBOL/2 Toolsel
Personal COBOL
MS COBOL
Rea l ia COBOL
w/ Rea lMENU
SCREENIO
XDB-COBOL iRealia)
XDB-DB2 Worklx'flc h

1800 1499
749
900
149
129
62'1
900
995
849
11 4S
979
400
375
S9S
5 49
1500 1399

DATABASE DEVELOPMENT
Clarion
Clear+
Clippe r
Codebase IV
dBASE IV
dBFast/OOS
dGE
Flipper
FoxBASE+
FoxBASE+/386

Genifer
Magic PC
Paradox 3.0
Q u ickSi lver

69S
200
69S
295
79S
99
19S
19S
395
S9S
J9S
299
725
S99

589
175
439
265
489
90
179
169
249
399
259
249
509
369

19S CALL
27S CALL
195
159
ISO
129
149
129
99
89
75
59
99
85
295
269
149
129
195
175
24S
195
18S 11 5

FILE MANAGEMENT
81ricve
Btrieve for DOS 3. I Networks
CBTREE
C-ISAM
c-trce

d-trc..-e
r-trce
c- 1ree/r -1ree

dBC 111
dBC 111 PLUS
db_FILE Bundle
Essen1ial B-Tree

w/source
FAB5 Plus
lnform1x Products
Netware SQL
µBa se
Turbo Programmer/C
XDB-C
XQL

Xtrieve PLUS

C SCREENS/WINDOWS
C·Worthy w/ forms and source

BRIEF
w/ dBRIEF
Epsilon
KEDIT
MKSVI
Multi-Edi!
Norton Edi tor
ROFF/PC
PC/EDT+
Pi Editor
SLICK Edilor
SPF/PC
VEDIT PLUS

185
245
595
459
195
169
209
225
395
315
49 5 399
295
239
650 519
250
215
435
500
295 CALL
89
99
198
149
195
175
CALL CALL
S95
459
149
135
549
449
559
'95
795
599
459
595

Gra imatic
Crafmatic/Plotmalic
Lahey F77L
L,1hey F77L-E/\V32
Lahey Personal FORTRAN 77
MS FORTRAN
PLOTHI
PLOTHP

Plo1ma1ic
Prin1ma1ic
RM'FORTRAN
SPIN DRIFT Library
TEKMAR Graphics Library
WATFOR FORTRAN

175
llS
240
59S
895
95
4 SO
I 7S
I 7S
I JS
IJS
59S
149
195
375

159
119
219
529
795
89
299
159
159
119
119
499
125
169
349

2SO
299
39S
595
J9S
595
99
125
99
ISO
595

225
239
329
509
279
419
90
115
90
135
509

GRAPHICS LIBRARIES
Baby Driver
Essential Graphics
GraphiC
GSS Graphi s Devel. Toolkit
HALO
HALO for MS Developers
PCX Effects
PCX Programmer's Toolkit
PCX Tex1
Turbo Geometry Library
XVT

LANGUAGE DEVELOPERS
LALR
MKS LEX & YACC
PCYACC

99
249
395

90
209
359

99
249
100

75
199

100
200

89
159
57
57

60
60

349
395
49
45
I 2S
115
495 CALL
149
135
195
185

90

OBJECT-ORIENTED
PROGRAMMING
495
99
ISO
4SO
100

ACTOR
Lan~uage Extension I
C_1al
c_1alk/Windo'"'
SmalhalkN

so
so
so

Communicalions
EGANGA Color Ex1ension
Goodies "1. #2 or #3
Sma lhalkN Mac
SmalhalkN 286

200
200

429
95
135
379

85
45
45
45
169
169

OPERATING SYSTEMS/
CONTROL PROGRAMS
Concurrent DOS 386 (J usersJ

l 0-User Sys1em
DESQview 386 lw/ QEMM)
QEMM 386
MS Wi ndow>/3 86
PC-MOS 386 lsingle user)

5 Users
VM/386
VlvV386 Multi-user
VM/386 NelPak
Vmo"3

395
49S
190

60
195
195
S9S
245
895
150
99

335
419
169
55
136
179
539
209
759
129
90

PASCAL LANGUAGE
B-tree Filer
DATABOSS
MS Pascal
Pascal ASYNCH MANAGER
POWER SCREE

Professional Pa.seal
QuickPASCAL
Turbo t\nalysr
TurboMAGIC
Turbo Pascal 5.0

Turbo Pascal 5.0 Professional
Turbo-Plus 5.0
Turbo Power Tools Plu s
Turbo Professional 5.0

125
J99
JOO
I 7S
129
S95
99
99
199
ISO
2SO
150
149
12 5

99
359
209
129

99
549
69
79
179
105
175
129
109

99

PROFILERS
119
85
125
109
395 CALL
79
99

Codesiher

Inside!
Pfinish
Turbo An,1lyS1 5.0

PROTOTYPING
Dan Bncklin's Demo Program II
lnslanl Replay 111
Proleus

Show PJrtner FfX

195
150
149
350
69

NEW RELEASES
ADA STUDENT
Excellent produ r from Meridian

'°'

leomin~ 1he Ada language. Includes

a com~1ler and an ln1era live wurce
level c ebugger allowing complete

ontrol O\'~rogram execution m

high level
List.

a terms.

sso

Our>: $45

BABY DRIVER
A linkable function libr.iry, rom
Ithaca Street Sohware. for the

fir~ft~:..S ~~~~..1~ ~v~~·~~'d~i
0

matrix, ink·Jet. and laser printers.
Print screen, or in ·memory bit 
mapPL>d images. SuppQn < C. Pasca l,
Modula-2.
List· S250

Our>: $225

POWER SEARCH
A library of C fun lions by Blaise
designed lo sea rch for chara ler

strings

Of

regula r expressions in

large amounlS of dala. Crit ical

LINKERS/LIBRARIANS
LINK & LOCATE ++
OPTLIB
OPTLINK
Plink86plus
Polylibrarian II
.RTLink

LOGITECH Modula-2:
Compiler Pack
Development Sys1em
Solid B+ Toolki1
TopSpeed Modula-2:
Compiler Kil
DOS J-Pack
Tec hKit
VID

Soit Demo

FORTRAN LANGUAGE
GRNLIB

LIST OURS

MODULA-2

operaLions in text l.-ditors. ddtabase
acl.~ses and file sea rches ca n be
tuned for maximum speed with
Power Search.
LiSI: Sl49

Our>: $109

179
135
125
319
59

needed it.yesterday! (800) 445-7899
LIST OURS

OS/2TOOLS
We're stocking everything the OS/2
Programmer needs, including:
LISl OURS

Bnel
BtriPVE'

Grcenle.11 DataWinclO\v-;
HALO
MKS Toolkil
M
S/2 Prescn1. Mgr. roolki1
MS OS/2 Present. Mgr. Softset
Pdfadox 0512
ToPSP<-'<"<I Modula-2
Vitamin C

195
595
J95
695
495
500
150
725
195
J.15

CAU
459
309
489
439
349
105
543
179
279

LIST OURS
UTILITIES
I DIR Plus
BACK-IT
Copy II PC
Copy II PC Option Board
Disk Technician Advanced
Disk Technician Plu~
Fasl!

FASTBACK Plus
HELP ME
h Te51 :hFormal
MACE GOLD
MACE Utilities
MKS Toolkit
Norton Utilities

Norton U1ilities 1\dvancecl
Pathmindcr

PC Fullback
PC/Tools Deluxe
VOPT
Vfeaturl' Deluxe

Vtools
XENOCOPY-PC
XTrec Pro

9,
129
40
159
190
110

75
120
JS
139
159
109

99

89

189
99
90
149
99
1•n
100
150
70
70
80

159

bO

120
50
IJO
129

VERSION CONTROL SY S.
MKS RCS
189
PVCS !Coq:XJratel
395
PVCS !Persona Ii
149
Seidl Version

Mana~er

TUB
TUB 5 talion LAN

H)()

100
JOO

90

80
129
85
169
65
105
65
59
70
55
109
47
70
I09

159
359
135
269
90

259

rnuUSP-87 lnterprell:r

100

PC Scheme
PC /FORTH +

95
l50

PcrsonJI Rexx

150

219
79
225
129

XENI X/UNIX SOFTWARE
APOGEE Prof. Developer.; Kit
2000 1799
Aspen Korn Shell
t 45 109
Basmarl. QuickBASIC (186)
b95 629
db FILE
CALL CALL
rnlx
n5 222
Epsilon
195
159
lniormix Products
(All CALL
tn1erac11vc J8bi1X
I 095 989
l;\M I 3861
19~0 1755
Micro locus COBOU2 ll861
1500 2995
Mitroport Sys. V{l86 (comp .I
39q 759
Microport Sys. V/AT llOmp.I
b49 549
MKS Tnlogy
119 105
NIJP C or FORTRAN
795 749
PANEL rLU S
7<J' 675
SCO 18b XEN IX Sys. V (comp.I 14'J5 11 95
SCO XENIX Sys1em V (comp.l
1.!95
999
Terminal Con trol
q95 879

150
l50
"O
100

509
139
139
105
69
I05
175
105
175
I05
69

Greenleaf ViewComm

j95
299
395
229
125
299
55q

279
209
279
165
95
209
475

ICC
VM/386
VM/386 Muili-Uscr
VM/386 NetPak

245
895
150

209
759
129

SidcKick Plu'\
Sprinl
Turbo Asst.'fllbler/IJcbuAAN
Turbo B.isic

Turbo ( 2.0
Turbo C 2.0 Profr.·<>~iona l
Turbo PJsc"I 5.0
Turbo P.1>Cal 5.0 Professional
Turbo ProlQ!\
Turbo Prolog Toolhox
GREENLEAF
Greenleaf Bus. M.11hlib, DOS
Greenleaf Comm. Libr.uy
Greenleaf DataWindo""· DOS
Green leaf Functions

Greenledf MakeForm
GreenleJf Super funclio ns

VM/ 386

595
695
895
19S
qs
119

529
649
795
179
89
105

HALO for lwo langu.iges
HALO Programmer's Workbook

140
395
595
69S
545
80

HALO Window Toolkit

..i 19

101
279
419
489
389
59
359

295
450
900
495
450
150

209
299
629
299
299
105

LAHEY F77L FORTRAN

175
150
200
500
150
99
99
99
1q5
99
195
500
450

125
105
139
349
105
209
69
69
69
139
69
136
349
285

VERSION 4. 0
Lahey 's award w inning F77L compi ler jusl gol beller' The 4.0 release
includes a new programming environmenl wilh an eclilor. profiler. linker.
and make u1ili1y. F77L is 1he on ly real -mode FORTRA
ompiler Ih a! has
Wei1ek support and 32-bi l 80386 code generalion. F77L 4.0 also includes
video graphics, DO WHILE and END DO s1a1ements. and addi ti ona l VAX
and IBM VS fun cti ons. For porti ng
mainframe code or for development.
F77L has the features proiessiona ls need.
Fu ll ANSI 77, debugger. fas! compi lal ion.
Microsofl and Borland C inlerfaces.
unbea1able diagnos1ics. and popular
mainframe fea tu res.

MORTICE KERN SYSTEMS
MKS Awk
99
249
MKS Lex ~1ncl Yacc
MKS Make
149
MKS MJke ior OS/2
249
MKS RCS
189
MKS Sof1Qu.1d PublishinH Sys.
495
MKS Toolkit
199
MKS Toolkit for 0512
495
149
MKS Vi
MKS Vi for 05/2
199

65
209
129
219
159
469
169
439
129
175

MICROSOFT
MS BASIC/6.0
MSC
MS COBOL
MS heel

MS fORTRAN
MS Macro AsS<'mhler
MS Mouse Bu'\ or Seri.al

w/ f3syCAD
w/ Painlbrush & Mou~e Menus
w/ Painlbrush &· VVindows
MS 0512 Presenl. Mgr. Toolkit
MS 0512 Softsct
M PascJI
MS QuickBAStC 4.5
MS QuickC 2.0
MS QuickPASCAL
MS Sort
MS Windmvs

MS Windows/186
MS W ind0\"1$ Developmcni Kil

MS Word 5.0

JOO

"VM/386 should be consider ed m andator y soflw are as imporl anl as MS
DOS.'
Computer Language I 0/88
VM/386. PC Magazine Technical Exce llence
Awa rd Winn er. le!S you creale "virtua l machines."
eac h running ils own MS-DOS applicalion so
you save va luab le lime whi le maximizing the
performance of your 386 PC. Time consum ing
tasks like compiling C()(le and runn ing b ulle1in
board s no longer lie up your PC.
because 1hey run simu llaneously.
VM/386 offers !he highesl level
o f data in1egri1 y and sol1ware
compatibility ava il ab le in a multi 1asking operating environmen t.
O rder you r copy 1oday'

C

Special Price: $209

Special Price: $519

HALO WINDOW TOOLKIT
The firs! graph ica l inleriace 1001 for 1he DOS environmenl. This versali le
1001 all ows so ft ware developers to concentrale on developmenl of lhe
application's fu nc lion ra1her th an on deve lopmenl oi lhe inlerface ilself.

NOVELL

OTHER LANGUAGES

BORLAND
Par.1dox J.O

LAHEY
Ldhey F77L
LJhey F77L -E~V l b
lJhey F77L-EM/32
lJhcy/A I 051386
Lahey Per.;onal FORTRAN
w/Toolkit
MEDIA C YBERNETI C S
Dr. HALOlll
HALO
HALO for MS Developers
HALO for 05/2

725
200
200
150
100
150
LSD

Utrieve Single-User
Utrievc for DOS ).1 Networl...s
B1rieve for 0512
Blflcve for XENIX
C Network Compiler
C Network 386 Compi ler
Ne1Ware C Interlace ior DOS

NctWareMHS
NetWJrc M l IS lnlcrfa<c:> .u1dc
NctW.ueRP
Nc!Ware KPC for OSfl

NetWare SQL
Ne1Ware

Sy~lem

245
595
595
595
b9S
995
295
100
145

qso

1750
59~

Calls for DOS

XQL
Xlrievt.• PLUS

Xtrieve PLUS tor OS/2

195
7q5
S9S
595

185
459
459
459
559
799
239
79
129
759
1399
459
159
599
459
459

PROGRAMMER'S POLICIES
Pho n e Orde r s
H o urs 9 AM-7 PM EST. We accepl
Maste rCa rd . Visa. American Express.
Inclu d e $4.00 p e r il em for shipping
and handlin~. A ll shipment s by UPS
ground. Ru s service ava ilablP.
M a il Order s
POs by mail o r fax are welcome.
Please include pho n e numbe r.

rMEDIA

CYBERNETICS

• Objec1-orie111ed design leis you copy
windows and p lace them in any size or
color anywhere on 1he creen wilhoul
add i1 iona l C()(le or da1a overhead
• Includes all HALO fun ctions
• Praclica l li me-saver for Microso fl C
Programmers
• Provides J source code compa l ible
developmenl palh lo 1arget bo1h DOS
and OS/2 opera1ing environmenls

Special Price: $359

C NETWORK COMPILER
Novell 's C Nelwork Compi ler gives you a di recl
programming link into NelWare. the leading nelwork
operating system wilh 1he world's larges! inslal lecl
base of ne1work applica 1ion users. This comp lele
development kil includes a powerful ANSI C oplim izing
compiler. th e Express C Com piler, an enha nced 1ex 1
edi 1or. a C graph ics library, a high periorm.111ce linker.
a windowing debugger, and o ther u1ili1ies plus !he
whole library of NetWare appli ca l ion IJrog«1mming
inlerfaces. includ ing !he Blri eve recorc m.mager.

In NY: 9 14-:1:12-4548
Cu, 1orn e r Se r v ice: '1 14 -332-0 869
Int e rnation al O rd er" 9 14-332-4 548
ll'll'X: 5 10-601 -7602

1-800-445-7899

D ea lers and Corpo r a t e A ccount s
Ca ll for info rmati o n .

p~

Re turn Po licy
30-day no-ha ss le re turn poli cy. Som e
manufacture r's produ cts ca nnol be
re turned o nce di sk seals are broken .

~
~

._.,

~

~

NOVELL

•

Special Price: $559

Inte rn ationa l Ser v ice
Pho n e number required with orde r.
Ca ll o r lax for addit io nal
informalion.

Unbe atab le Prices
W e' ll m atch n alion ally adverlised
prices. (Sub jecl to sa me term s and
co nditions.)

~I~

Fax: 914-332-4021
Call or Write fo r
l atest Free Cat alog!

PaAtullii

A Div is io n o i Voyager Softwar e Corp
55 South Broadway, Tarrytown. NY 10591

Circle 231 on Reader Service Card

WHAT'S NEW
11 .-\ R D \\ ' .\ R I»

Apple Branches
Out to Token Ring
and Ethernet

A

t the core of Apple
Computer's "Phase 2"
connectivity blitz are three
products that allow communi
cation between LocalTalk,
Ethernet , and Token Ring
LANs using new AppleTalk
protocols and industry-stan
dard cabling .
The TokenTalk NB (Nu
Bus) Card is a Token Ring
compatible (IEEE 802 .5)
card with the Texas Instru
ments 4-Mbps chip set for use
with IBM's wiring scheme;
thus , it supports shielded and
unshielded twisted-pair ca
bling. It includes a TokenTalk
software driver to support
the new AppleTalk protocols
and to provide a file transfer
utility that will give the Mac
II access to IBM PC LAN
program Server Message Block
(SMB) file servers.
The EtherTalk NB card is
an Ethernet-compatible (802 .3)
Macintosh card for plug-and
play IO-Mbps communications
over thin coaxial cabling. As
with most Ethernet cards, you
need to purchase separate
transceivers if your installation
involves thick coaxial or un
shielded twisted-pair cabling .
An Ethernet software driver
ships with this card .
The AppleTalk Internet
Router, a software bridge, ties
it all together into a transpar
ent network that can be theo
retically larger than is realis
tically possible. EtherTalk for
A/ UX and Mac X.25 up
grades are scheduled to ship
before year's end .
Price: AppleTalk Internet
Router, $399; TokenTalk NB
Card, driver, and SMB,
$1250; EtherTalk NB Card,
$699.
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Contact: Apple Computer,
Inc., 20525 Mariani Ave.,
Cupertino, CA 95014, (408)
996-1010.
Inquiry 1135.

DCA's 10Net Goes
Beyond Tempest

T

he first of four upgrades
to take DCA 'speer-to
peer Ethernet network be
yond Tempest specifications
allows any node to encrypt
data on its individual disk sub
systems. The end result, DCA
says, will be the IONet Secure
LAN, a hardware-based data
security and Data Encryption
Standard encryption system
for microcomputers .
The first phase provides
"single-keyed" encryption and
provides that the information
is encrypted as it is written to
the PC's hard disk drive and
also as it is transmitted over
the network. It features pro
tection against browsing in pri
vate files, modifying and re
moving information and data,
duplicating software, and un
authorized use of applications.
Price: $1595.
Contact: Digital Communi
cations Associates, Inc., 7887
Washington Village Dr. ,
Dayton, OH 45459, (513)
433-2238.
Inquiry 1137.

Network Inspector
Makes Hardware
Installation Easier

T

he Network Inspector is
a LAN analyzer and diag
nostics software package.
It provides network operat
ing-system drivers and aids in
stallation with a color graph
ics help screen before it
performs simple node diag
nostics . It's compatible with
Ethernet, Token Ring, and
ARC net.
It includes such things as

C 0 :'\ :'\ I» C I I \ I I 'i

cable break detection, single
node and multinode address
ing tests, and dynamic perfor
mance measurement (such as
network loading measurement)
with graphics . One unusual
feature is a software imple
mentation of a time domain
reflectometer.
Price: $1000 .
Contact: Tiara Computer
Systems, Inc., 2700 Garcia
Ave., Mountain View , CA
94043, (415) 965-1700.
Inquiry 1140.

Careful, Big Brother
Is Watching

C

lose-Up/ LAN is a TSR
program that carries the
benefits of "workgroup com
puting" to all the workstations
on your LAN.
It's topology-independent,
Norton-Lambert claims, and
will work with either Net
BIOS or IPX protocols.
Close-Up/LAN lets a sin
gle-host workstation connect to
and remotely control any
other single workstati~n on the
LAN. (Optional versions
transcend some bridges.)
There's a "chat window" for
two-way communications. Ba
sically , Close-Up/LAN lets
any number of workstations si
multaneously work together
on individual applications.
Close-Up/LAN also has a
monitoring feature that allows
a manager to "watch" what
any workstation on the LAN is
doing, without the operator's
knowledge.
Price: Two-user, $395;
eight-user, $795; 16-user,
$995; 32-user. $1495; 64
user, $1995.
Contact: Norton-Lambert
Corp., P.O . Box 4085 , Santa
Barbara, CA 93140 , (805)
964-6767 .
Inquiry 1138.

GlobalView Lets
You Configure
Remote Modems

G

lobalView is a PCbased network manage
ment system , similar to prod
ucts found in LANs but
applicable to modems and,
therefore, wide-area networks.
It provides much of the same
functionality previously avail
able only by leasing lines
from the telephone companies.
What you see is Microsoft
Windows-based network man
agement software and an
equipment rack for as many as
512 GlobalView-compatible
modems. Initially, Global
View software lets you re
motely monitor and configure
Universal Data Systems"
V.22bis dial-up modems
anywhere in the United
States. Support for other
modems is planned .
From your control station.
you can determine if a particu
lar modem is on-line, offline, busy , ringing , dialing, in
test mode, or under testing.
You can also reconfigure re
mote modems for data rate
and communications protocol ,
and you can run remote diag
nostics. Of course, your results
can be printed and manipu
lated for statistical analyses.
A user-friendly system
map lets you examine your net
work configuration and orga
nize it by address or by type of
device . Universal Data Sys
tems recommends an 80286
with a 20-megabyte hard disk
drive, EGA graphics, and a
mouse. The rack-mounted
modem uses either an RS-422
or RS-232C interface .
Price: $6000 .
Contact: Universal Data
Systems, 5000 Bradford Dr.,
Huntsville, AL 35805, (205)
721-8000 .
Inquiry 1141.
continued

NOW SHOWING AT AUTHORIZED SCO RESELLERS!
..--- - - - - - - - . , --

l Ill\ OPEN

(800) SCO-UNIX (726-8649)

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

WORWWIDE TECHNICAL SEMINARS FOR

----. (408)425-7222
DEVELOPERS
FAX : (4 o8)458 •4227

DESKTOP_CALL SCO'S OPEN DESKTOP SEMINAR HOTLINE TODAY!
lM

' - - - - - - - - _ _ ) _ - - - - - - - - -- --

-

E-MAIL: . . . !uunet!sco!info info@sco.COM
- - - - - - - - - - - - - ' Circle 257 on Reader Service Card
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SuperCard:
HyperCard
with a Kick

S

ilicon Beach's Super
Card lets you create cus
tom applications that are sim
ilar to HyperCard 's but
conform to the Macintosh
user interface. Unlike Hyper
Card , which limits you to one
image in a window that you
can't modify , SuperCard lets
you create applications with re
sizable windows and dialog
boxes, multiple documents
open simultaneously, and
custom menus.
Because SuperCard uses a
scripting language called
SuperTalk , a superset of
HyperTalk, you can open Hy
perCard stacks, HyperTalk
scripts , XCMDs, and XFCNs
and convert them to Super
Card projects . Once you ' ve
created a project, you can
save it as a stand-alone applica
tion that doesn ' t need Super
Card to run .
SuperCard fields can con
tain mixed fonts and sizes. The
program can import and ex
port TIFF, PICT , PICS-format
an imations, and MacPaint
files. SuperCard also supports
sound and video and 256
color Paint and Draw graphics.
SuperCard requires 1 mega
byte on a Mac Plus or higher to
run in black and white, and 2
megabytes on a Mac II or
higher to run in color.
Price: $199.
Contact: Silicon Beach Soft
ware, 9770 Carroll Center
Rd ., Suite J, San Diego, CA
92126, (6 19) 695-6956 .
Inquiry 1148.

Build
Your Own GUls

T

he HALO Window
Toolkit is based on Media
Cybernetics · HALO and of
fers a set of windowing subrou
tines that help you design
64
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Create multimedia presentations with SuperCard by mixing
animation , sound, and video.
graphical user interfaces .
The Toolkit consists of a
Window Manager and a Win
dow Library. The Manager
controls interactions between
you and the wi ndows. such as
sizing, placing, and savi ng
functions. The Library con
tains windowing tools, such as
command bars, radio but
tons, and icons.
The Toolkit has an object
oriented design , so you treat
windows as objects, which
enables you to copy and place
them in any size or color
anywhere on the screen with
out additional source code.
The memory manager has
a look-ahead feature that auto
matically uses extended , ex
panded, or disk-cached virtual
memory to maintain an
image , so you don't have to
keep a copy of the image to
be redrawn afte r the interface
removes a window .
Media Cybernetics reports
that the HALO Window Tool
kit runs under DOS and
OS/2. All you need is the ap
propriate Microsoft C HALO
(for DOS or for OS/2) to run in
either environment.
Price: $595.
Contact: Media Cybernetics,
Inc., 8484 Georgia Ave.,
Silver Spring , MD 20910,
(301) 495-3305 .
Inquiry 1146.

Get to the Bottom
of Your C

A

fter spending all your
time putting the finishing
touches on a C program , the
last thing you want to do is
document the code. Clear+
for C is a program that will do
it fo r you.
Clear+ for C reads your C
source code and automatically
generates a system tree chart .
function flowchart, formatled
source listing, function cross
references , and prototype files.
The tree chart represents the
hierarchical relationship be
tween all functions in the
system and shows structure of
up to eight levels . The flow
chart shows the logica l struc
tu re and cont rol flow of the
program's statements.
The program uses a
WYSIWYG approach . It also
offers automatic paging,
allows for background printing
and portrait and landscape
page orientation, and offers a
variety of graphics options .
Clear+ for C runs on the
IBM PC with DOS 2.0 or
higher, 512K bytes of RAM ,
and Hercules, CGA, EGA , or
VGA graphics .
Price: $199 .95 .
Contact: Clear Software,
Inc., 637 Washington St.,
Suite 105 , Brookline, MA
02146 , (617) 232-4720.
Inquiry 1145.

Object-Oriented C
Programming
on the Mac

S

ymantec developed
Think C 4.0, a program
ming environment for the
Macintosh , so that C program
mers can get the benefits of
object-oriented programming
without having to learn a new
language , such as C + + or
Smalltalk.
Think C's object syntax is
based on a subset of C + +, and
its object extensions are built
on structures that any C pro
grammer already knows .
With Think C's enhanced
code resource support , you can
write cdevs (control panel de
vices) and multisegmented
code resources. The program
includes an object-oriented
shell that provides the basic
code necessary to create a
cdev, and a cdev Runner is
included for debugging . The
Runner prov ides a shell that
lets you fake the system into
thinking you have installed
the cdev .
Think C 4.0 includes a
full source-level debugger and
a class library. Because the
library implements the stan
dard Mac user interface, in
cludi ng floati ng windows and
tear-off menus, you don't
have to waste time reinventing
the wheel by re-creating
common code. Symantec also
rewrote the Think C libraries
to conform to the ANSI
standard .
Think C's in-line assem
bler, which lets you use assem
bly language within your
source files , supports the in
structions and add ressing
modes of the 68020 and 68881
coprocessor.
Price: $249.
Contact: Symantec Corp. ,
135 South Rd., Bedford, MA
01730 (617) 275-4800.
Inquiry 1147.
continued

When you buy a
computer, about 35%
of your money goes to
the store.
But we'd much rather
ee your money go to
somebody who deserves
it a lot more.
You.
So we give you a
completely different
kind of computer store.
The Dell Computer
Store.
Instead of a crowded,
high-overhead show
room, you get our brand
new 44-page catalog. Which
gives you a full line of 386 '"
and 286 ystems, printers,
peripherals, software, and
accessories.
And since you buy direct
from the manufacrurer, you save
about35%.

But there's a lot more to it
than saving money. We offer
you the most complete service
and support in the industry.
Including a 30-day money
back guarantee. A toll-free
technical support hotline.
Self-diagnostic software. And
next-day deskside service from

Xerox Corporation.
If you read our ad in the
front of this magazine,
it will tell you a lot
more about the systems
we offer. And the service
we put behind them.
So if you'd like a much
more intelligent way to
buy a personal computer,
have a look at our ad. Or
call us at 800-426-5150.
Or end us the card on
this page.
And we'll send the
best computer store
you've ever seen.
One you don't have to
set foot in.

DELL
-

- - --

COMPUTER
CORPORATION
TO ORDER, CALL US.

800-426-5150.
FOR DEU. IN CANAQO... CALL 800-J 7-5752.

Gl989 Dell CoinpnrrCorpor.aoon. 386 asat...i.m.i'< ri IOl<I~ ~Ser.">« m r<m0<< loatw:lN"'" incur addo"""'l i:m-dc~

Circle 92 on Reader Service Card

Virtually anything. Logos or photos. Digits or

dingbats. Art or articles. A soda can. How can
you get them into your PC? You could play cut
and paste with the copier down the hall. Or
use your own. do-it-in-a-flash, hand-held
scanner. ScanMan.
Images. Select 1, 2, 3, or 400 d.p.i., then pop

any image up to 4" x 14" into a file for your
publishing program. Or into your Windows"'
clipboard. Or use PaintShow Plus'"-included
with your ScanMan-for editing and coloring.

Text. Our Catchword'" software converts
virtually any typeface into ASCII files for your
word processor. desktop publisher. or spread
sheet It reads horizontally or vertically, scans
words or numbers from 6 to 20 point and
matches adjacently scanned columns perfectly.
Should you buy it? Once you've got it you'll

wonder what you did without it And irs only
$339.* Backed by our Customer Satisfaction
Guarantee. and 7 Days-a- Week Support
For information, call:

800-2 31 -7717

In California:
800-552-8885
In Europe: ++41
-21-869-96-56

lOGiliCH
·For tB.\I PC and compo11/ilf!5. mctuaes Po1ntsh<N. Plus /Jsl pnce for !he /Bi 1
'vlco-Otonnet etSIOOIS 399 Cou:Jt,..;xUisonopoonal trolorS199
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Wealth Builder
Helps You Plan
Your Future

U

nlike other financial
programs designed to
help manage your current fi
nances and investments,
WealthBuilder can help you
plan your finances through re
tirement. You can use the
program to balance your bud
get , but its expert-system
techniques can also suggest
specific investment strategies
designed to meet your present
and future financial
objectives.
WealthBuilder's propri
etary user interface looks like
Windows and acts something
like hypertext. Through color
ful graphics and fill-in-the
blank menus, you are guided
through inputting a personal
financial profile and setting fi
nancial objectives. taking
into account your tolerance for
risk . You can tweak the strat
egies through what-if
scenarios.
WealthBuilder includes
600 pages of context-sensitive
tutorials, a dictionary of fi
nancial terms, and a guide to
mutual funds, available
through screen buttons. The
package can examine your
current financial situation,
flagging expenditures that
are out of line and advising
ways to cut taxes and debt.
WealthBuilder can accept
data from Andrew Tobias's
Managing Your Money and
Intuit's Quicken. It runs on the
IBM PC with 5 l 2K bytes of
RAM, DOS 2.0 or higher, and
a hard disk drive. The pro
gram's developers report that a
Macintosh version is in the
works.
Price: $249 .95 .
Contact: Reality Technol
ogies, 3624 Market St., Phila
delphia, PA 19104, (215)
387-6055 .
Inquiry 1152.
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WealthBuilder can help you with the business oflife. especially
in reaching financial objectives.

New Reflex Not Just
Knee-Jerk Reaction

R

eflex 2.0, an entry-level
flat-file database man
agement program, is Borland
International's first program
to support dynamic segment
swapping. Borland says its pro
gramming technology,
called VROOMM (for virtual
real-time object-oriented
memory manager) allows ap
plications with more features
and data capacity, but within
640K bytes of RAM.
Borland reports that Re
flex 2.0 is a complete rewrite
from the previous version
( 1. 14) . In addition to including
VROOMM, which the com
pany plans to incorporate into
all its products over the next
five years, Reflex 2.0 lets you
view data in six different
ways and print directly from
within a file (previously, you
had to run a separate pro
gram). It also supports data
bases of up to 32 megabytes.
You can open five windows
simultaneously, each with a
different view , and enter text
in memo fields of up to 8000
characters .
Reflex 2.0's capabilities

include Form View, which dis
plays one record at a time;
List View, for displaying data
in a spreadsheet-like grid;
Graph View; Crosstab View,
for comparing and summa
rizing data ; Report and Labels
View, for reports and mail
ing labels; and Mail Merge
View, which works as a text
processor. All views are hot
linked-a change you make
in one is reflected in the
others.
Reflex 2.0 works on the
IBM PC with 512K bytes of
RAM and a hard disk drive.
Price: $249.95 .
Contact: Borland Interna
tional, Inc. , 1800 Green Hills
Rd., P.O. Box 660001 ,
Scotts Valley , CA 95066, (408)
438-8400.
Inquiry 1150.

Sales Commission
Tracker

A

rgonaut"s Sales Com
mission Tracker lets you
track your income and sales
activity, including sales order
status and distributor point
of-sale transaction status. With
the program, you can enter
sales orders, invoices , distribu
tor transactions, and com
mission data.
You can print reports that
show total commissions for
each order, commissions due

on shipment, commissions
paid to date, and the differ
ence between commissions due
and paid. You can display de
linquent commission payments
and the number of days late.
The program , written in
FoxBASE, lets you sort reports
by nine parameters. Sales
Commission Tracker is a
stand-alone program and re
quires an IBM PC with a hard
disk drive, 5 l 2K bytes of
RAM , and DOS 2.0 or higher.
Argonaut is distributing it as
a shareware program.
Price: $45 .
Contact: Argonaut Systems ,
15466 Los Gatos Blvd. , Suite
109-314, Los Gatos , CA
95030, (408) 867-5029.
Inquiry 1149.

1-2-3 Release 3.0
Add-in Solves
What-If in Reverse

F

rontl ine Systems intro
duced what it c.alls the
first add-i n for Lotus 1-2-3
release 3.0. What-If Analyst
automatically determines the
what-if value on your spread
sheet. You specify a desired
result value (e.g., net profit)
and a what-if variable. The
program then automatically
determines the what-if value
that yields the desired result ,
solving the what-if problem
in reverse.
A single What-If Analyst
package includes the add-in
versions for Lotus 1-2-3 re
lease 2.01, 2.2, and 3.0, and
for Symphony . The program
requires 35K bytes of RAM on
release 2.01 and 2.2, 45K
bytes on Symphony, and be
tween 15K and 55K bytes on
release 3.0.
Price: $49 .95 .
Contact: Frontline Systems
140 University Ave ., Suite
100, Palo Alto, CA 94301
(415) 327-7297.
Inquiry 1153.
continued

QNX
The OS for over-achievers
QNX programmers have a decided advantage.

You see, people who use QNX enjoy the
freedom that comes only with a flexible,
modular os. They appreciate the elegance
of a message-passing architecture. And
they marvel at the fact that QNX runs so
lean-under 150K-yet out-performs any
other PC operating system.
QNX users never worry about whether their
applications will make it at runtime, because
they know QNX has proven itself again and
again in the real world.
Ifs no wonder that QNX users have achieved
so much since the product was first released
for the PC in 1982: over 80,000 systems
installed in 47 countries world-wide, in all
kinds of applications- from making cars
to selling books to handling online credit
card transactions.
One reviewer dubbed QNX "The multi
everything OS." Now, you might expect

multiuser and multitasking, but realtime?
And integrated networking? And true
distributed processing? Best of all, these
terms take on a new meaning with QNX.
Multiuser, for instance, means up to 32
temtinals per micro. Multitasking
cashes out as 150 tasks per machine.
Realtime means not only priority-driven,
preemptive task scheduling, but also speed:
at 6,896 task switches/sec on a 16MHz 286,
QNX is at least a full order of magnitude
faster than a typical UNIX system. Inte
grated networking means you won't
need yet another layer of software to set up
a !AN, and you can use any mix of
Intel-based micros-from vintage '81 PCs
to PS/2s.
Distributed processing with QNX
sounds too good to be true. But it is: Any
task can access any resource-programs,
files, devices, even CPUs-without going
through the bottleneck of a central file server.

e

Besides the satisfaction that QNX developers
get from using a fast , powerful, and flexible
OS, did we mention that they also enjoy
free technical support?
If you're wondering why you don't already
know all about this great os, you could try
asking the over-achievers who are smugly
guarding the secret of their success.
Better yet, give us a call. We'll tell you
everything you need to know to become an
over-achiever yourself.

Circle 242 on Reader Service Card

For more information or a free demo disk,
please phone (613) 591-0931.

Quantum Software Systems Ltd. , 175 Terrence Matthews Crescent, Kanata, Ontario, Canada K2M IWS
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Microstat-11 Now With Graphics
Interface and New Multivariate Module
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Now you can use YOUR
favorite graphics package
with Microstat-11.
Just some of the packages covered
include 3-D Perspective Jr.,
Harvard Graphics, Microsoft's
Chart, Grapher, and others.
Microstat-11 also includes new
procedures for:

• Canonical Correlation
• Factor Analysis
• MANOVA

• Discriminant Analysis
• Principal Components
Analysis
• Ouster Analysis
• Covariance Analysis

With Architrion II, you can s111dy the effects ofimerior lighting.

3-D Perspective Jr.

Two Arch itectural
Programs
for the Mac

A

While Release 1.0
was good:
" ... one of the fastest IBM PC
statistical packages we have
tested .. . using Microstat-11 is
a breeze."
Infoworld

Harvard Graphics

"Installation of Microstat-II is
simple . .. The user interface is
clean . . . a pleasant package to
use ..."
PC Magazine

Microstat-11 Release
2.0 is even better!

For a lim ited time, you can
purchase Microstat-II Release
Grapher
2.0 for $395.00. Microstat-II
requires an IBM PC, XT, AT,
PS2 or compatible with 512K memory or more with either
a bard disk or two floppy drives. For more information,

contact your local computer dealer or call:

Ecosoft, Inc.
6413 N. College Ave.
Indianapolis, TN 46220
Orders: 1-800-952-0472
Info: 1-317-255-6476
FAX: 1-317-251-4604

~D

Pcrspcct1\'C: J r., Harvard GT11phia.. Graphc:r. Miaosofl's Chan and IBM arc all registered or unregi.\1ercd
rademuks of 1hc fo ll owing companies respectively: J- D Graphics, Inc., Sohv.'a.rc Publishing Corp., Golden
ioftwarc Inc... Mtaosori Inc.. IBM Inc.
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rchitrion II , a design.
drafting, and presentation
program, lets you study the
effects of light and color on
your projects. You can define
the colors of a building and its
components and specify the
light source"s position and in
tensity to simulate shading
and shadowing from interior
lights or the sun.
With Architrion II, you
can easily coordinate planes ,
sections, and elevations of a
building so that you include a
change in the three-dimen
sional database in its two
dimens ional drawings. Ac
cording to Gimeor, you can
create and modify a building
in section view and position
and adjust openings in eleva
tion while making real-time
updates to the database.
Architrion II works on the
Mac SE or higher with a mini
mum of 2 megabytes and a
hard disk drive. A version that
takes advantage of a math co
processor is available .
P rice : $2495.
Contact: Gimeor , Inc . , 420
10th St. SE, Washington, DC
20003 , (202) 546-8775.
Inquiry 1155.

M

acBravo! Facilities is a
program for the Mac that
lets facilities managers and
industrial engineers plan,

manage, and document the
interior of plants and offices.
The program uses indepen
dent overlays with references
between them so that changes
made in the facility are auto
matically updated for every
one. It also allows several peo
ple to work simultaneously
using a common database.
MacBravo' Facilities in
cludes a DBMS that lets you as
sociate information with
graphical representations of
the facility. You can, for ex
ample , click on a symbol that
represents a piece of machin
ery and get information on its
initial service date. when it is
scheduled next for mainte
nance , or how much it costs.
If you are drawing the top
view of a wall , you can tell
Facilities the height of the
wall , and it can create a three
dimensional image from your
two-dimensional drawing.
Facilities works on the
Mac II or higher with 8 mega
bytes of memory and at least
a 40-megabyte hard disk drive.
It includes a library of about
IOOO mechanical and architec
tural components.
Price: $4900; PlanPrint
components, $495; IGES (Ini
tial Graphics Exchange Stan
dard), $495 .
Cont act : Schlumberger
Technologies, CAD/CAM Di
vision , 4251 Plymouth Rd .,
P.O. Box 986, Ann Arbor , Ml
48106 , (313) 995-6000.
Inq uiry 1156.
continued

Intelligent Database Tools are Here!
Is your Database an Asset or just a File?
As your database grows, its potential value increases. Your challenge is to keep it error
free, understand it, and use it to make effective decisions. These are the tools you need:
Maintain data quality and data integrity. Keep your
database error-free. Database/Supervisor analyzes your
databases and identifies suspicious data items, and
patterns which are out of the ordinary. It automatically detects errors which violate
statistical or logical integrity constraints. If your database is being corrupted,
Database/Supervisor will show you where.

.t fJ DATABASE O q.
PERVIS

irx1
1L

Discover hidden patterns and unexpected relationships
in your large database. IXL analyzes your database and
generates easy-to-read rules using artificial intelligence
and statistical techniques. While Database/Supervisor detects errors, IXL produces rules
and decision-making insight. The solutions you are looking for may already be in your
database, waiting to be discovered.
The Machine Learning

s

s

v

,

•
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Will your database errors live forever?

liQUERY

Don't deny yourself inexact, but potentially valuable,
answers to your database queries. Close matches are
more valuable than no response. IXL and Neural/
Query are perfect partners. IXL generates rules which can be exported. However,
Neural/Query analyzes your large database, builds a network of partial matches, and pro
vides the closest matching answer to your database queries. Use the full informational
content of your database.

NEURAL I'

The highest-level, easiest-to-use intelligent database en
vironment today. Build dialogs automatically, link them
with rules, frames and hypertext in minutes.
Develop your intelligent application quickly and efficiently, then run it on multiple
operating systems. The built-in relational database combines expert system logic with
SQL-based object oriented queries. Accomplish in hours what would otherwise
take weeks.

Experts love our software:

Alone in a universe or data? lei IXL be your guide.

The Inte!Jigence/Compiler is a powerful state of the
art system for real-world applications. Its intelligent
editing and debugging facilities are a bonus. Al/Expert
Magazine, February 1988.
Considering the variety of features that the In
telligence/Compiler provides, it is hard to believe that
you can get better value for your money. PC/Al
Magazine, June 1989.
Our leadership in this field
of technology is unsurpassed.
Ask for our books Intelligent
Databases and Expert Systems
for Experts by K. Parsaye, et al.,
published by John Wiley.

Having used IXL on a large database of geological test
data, we were surprised by the many relationships it
found. This has greatly helped us to interpret our Oil
Company database. Mr. James Brown, Oil
Industry Consultant, July 1989.

Yes,

Are you sure you ha•·e no !isling for lhe 'Vilt House.

I wan1 10 win wilh your casy-ro-use in1elligen1 da1abase IOOls.

0 Send me your complelC colle<:tion of in1elligen1 dalabase IOOls for SI ,490.

0 Send me lhe lhreecomponents: - - - - - - - - - - - - - - - - - - - - - - - -· for $990.
0 Send me lhe single component: - - - - - - - for $490.
Compuier sysiem : 0 IBM/PC 0 PS/2 D Maciniosh

Also available on VMS, Unix and OS/2

Name

D Check enclosed, Charge ro: D Visa 0 MC D AMX

Company:

Card No: - - - - - - - - E x p i r a t i o n _ _ __

Address:
Telephone:

IntelligenceWare
The Next Level in Computing
Circle 140 on Reader Service Card

For !elepboot orders eoU (800) 888-2996
Shipping and handling: US $9, Canadl and Hawaii $20,
Overseas Air S50. California residenlS please add 6.5 '.I. sales uu .

\J

lntel(igenceWare
9800 S. Sepulveda Blvd .
Los Angeles. CA 90045-5228
Telephone: (213) 417-8896
Telefax : (213) 417-8897

Right Now. Guaranteed!*
Yes, we can ship your new ZEos• '286 or '386
today! We've built up an extra supply of the hottest
selling computers in America. The celebrated
ZEOS 286-12 and PC Magazine's Editors Choice
the ultra fast ZEOS 386-20.
Take your pick now for immediate delivery.
These are both complete, genuine ZEOS Zero-Wait
state systems. Both include an ultra-fast Seagate
hard drive and all the other goodies. And they're
ready to ship. Right Now.
Here's how it works. We have these extra systems
pre-built and ready to ship. They include both High
Resolution Monochrome and VGA systems. While
supplies last, we will ship either of these systems to
you the day you order subject to these conditions:

1. Your order must be received by IPM Central Time.
2. Credit Carc:ls are subject to credit card authorization.
3. Orders must be for our standard 286-12MHz
system or 386-20MHz system, either mono
chrome or VGA. Any other systems or upgrades
are custom built and will take slightly longer.

*Our Guarantee to You:
If we fail to ship your system under the conditions
outlined, we will ship it at our expense as soon as it
is ready. All systems are fully burned in and tested.
Each system includes our 30 day Money Back
Guarantee and One Full Year Limited Warranty.
Plus 24 Hour a day_ Toll Free technical suPf!.ort and
~ess Parts R~p_lacemeni areinclw:kd too!
This offer is good only as long as these pre-built

Complete ZEOS 12MHz 186
with 32MB Hard Drive!

Only$1,395
For VGA color add $595
FREE Shareware Disks Too!
25 Software Programs Included
Every syst,em will include 25
ready In nm Shareware programs
on free disks. Included are
programs for Word Processing,
Spread Sheets, Educational,
Financial, Business, Games and
mon?. With Shareware you can
try the programs first before you
register them with the author.
What a great idea!
Standard Features Include:
• 80286-12 CPU, 6/12MHz
Dual Speed keyboard/hard
ware selectable. Reset and
Turbo buttons right up fronL
• Zero-Wait Stat,e DRAM, 512K
expandable l.o 4MB rm the
mother board (16MB System
Total). EMSCapabilityonboard.

Performonce Comparisons using PC Lobs Benchmark Series
Releose4:
80286
Instruction
Mix

~ing
Co lrulotion

Conventional
Memory

ZEOS 286/ 12 O&sktop

4 78

18 84

0 72

IBM PC AT (&MHz)

896

3560

I 31

llM PS/ 2 Mod.i 50

720

28 34

I OS

• Fast 32MB Seagate 138R
Hard Drive with auto-park,
1.2MB Floppy Drive.
• Ultra high speed Hard/Floppy
controller. 1:1 int,erleave, 800
KB/sec transfer rate.
• Genuine Hercules (Yes,
Hercules!) Brand graphics
card. High-ResAmberDisplay
with Tilt/Swivel Base.
• ZEOS Enhanced 101 Key
Keyboard with our Pleasant
Tactile/Click Feel.
• Serial and Parallel Pn'nter
Ports.
• CkJck!Calendar with Battery
Backup.
• 6-16 and 2-8 bit expansion swts.
• 80287support, up to 12 MHz.
• Heavy Duty Case Complete
with Security Lock and LED
indicators.

Order Now Toll Free

800-423-5891

All prices and specifications are su bJccl to change wilhout notice. Please ca ll for current pricin~ and \\-"arranty details. COD orders may require an ad\'tJnce deposit. PS/2 and AT are trademark3 of IBM Corporat10n.

SM

from 58 companies ... for overall excellence in both
the 16- and 20MHz categories, we selected ZEOS
International 's 386-16 and 386-20'.' And ZEOS '386
systems have racked up three PCMagazin£ Editor's
Choice awards sofar this year!
PC ResourceMagazine put it this way "ZEOS
.. . provides quality comparable with the IBM or
Compaq and does so for about 703 of the cost'.'
Personal Computing simply says "The best value
we've come across so far'.'
We couldn't have said it better ourselves.
And these are the machines that we have
ready to ship to you right now. Rock solid block
buster ZEOS machines with quality and perform
ance that is, in a word, Guaranteed. Order now by
calling 800-432-5891.

systems remain in stock; please give us a call to
verify availability. This offer does not apply to other
ZEOS systems or custom configurations.

Immediate shipment is only part ofthestory.
ZEOS builds Rock Solid computers. That's why we
offer you our 30 Day Money Back Guarantee, Toll Free
tedmical support and Full One Year Limited Warranty.
Compare that to the others. Then compare perfonnance.
Performance is what ZEOS is all about. If you're
buying a computer you may as well buy the fastest.
The ZEOS 286-12 is the fastest in its class. It features
true Zero-Wait state operation with speeds close to
many 386 systems!
Or select the ZEOS 386-20. The Editors of PC
Magazin£ did. In fact, they said "Out of 104 machines

Complete ZEOS 20MHz '386

• 101 Key ZEOS Tactile/Click
keyboard.
•High speed Serial and
Parallel Ports.
• 1-32, 5-16 and 2-8 bit slots.
• 80387 math co-processor
support.
• ZEOS 5-bay case with security
lock and LED indicators.

with 80MB 28ms SCSI Drive!

Order Now Toll Free
•High speed
Zero-Wait
64KSRAM
CACHE.
• JMBof
Zero-Wait DRAMExpandable
to 16MB system total.
• Fast BOMB, 28ms SCSI
Seagate Hard Drive, l.2MB
Floppy Drive.
• Ultra high speed Hard/Floppy
SCSI controller.
• Genuine Hercules" Brand
graphics card. High-Res Amber
Di.splay with Tilt/Swivel Base.

800-423-5891
FAX Orders Dial: 612-633-1325
In Minnesota Call: 6U-633-4591
MasterCard. VISA, ZCard and COD
Open 24 Hours a day 1
ZEOS Internati onal, Ltd .
530 5th Avenu e, N.W.
SL P.dul. M 55 1U USA

Performance Comparisons using PC Lobs Benchmark Series

Releose4:

~ng

80386
Instruction
M.ix

Colrulotion

ZEOS 386/ 20 Desktop

2 87

10 40

0 39

IBM PS/ 2 Model 70-121

3 2•

1'272

061

Compaq Deskpro 386/ lOe

2 91

10.54

040

Conventional

Memory

t>Hkpro 1s a lradcmark of Compaq Computer Corporation. Corµorat.e leasing plans a rc av:ulable. ZEOS ts a publkly traded company; MP LS/SL Paul L.cxal OTC. C 1989 Z EO~ ln temauonal. Lld .
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Math for the Masses

M

REAL-TIME
MULTI-TASKING
KERNEL
for protected mode 80386
•
•
•
•
•
•

No royalties
Clanguagesupport
Preemptive scheduler
Time slicing available
Configuration Builder
List Manager
• 20 us task switch
at 16 MH z (no waits )

• Intertask messages
• Message exchanges
• Dynamic operations
- task create/delete
- task priorities
- memory allocation
• Event Manager
• Semaphore Manager

Source Code Included
Manual only
AMX 386

$75
$3995

us
us KADAK Products Ltd.

(sh1pp1ng/ handling ••Ira )

Also available tor 8086, 80286.
8080. Z80. 68000

206 - 1847 W. Broadway
Vancouver, B.C., Canada
V6J 1Y5
~l Telephone : (604) 734-2796
• .-- Fax :
(604) 734-8114

athCAD 2.5 is based
on MathSoft 's live docu
ment interface, which lets
you use the computer as if it
were a notebook, defining
variables and entering text
anywhere on the screen.
MathCAD formats equa
tions in standard math notation
and automatically calculates
the results . As you make
changes to the original equa
tion, MathCAD automatically
recalculates . The program
generates each plot as soon as
you specify the variables.
According to MathSoft, Math
CAD is capable of handling
complex arithmetic, fast Fou
rier transforms , integrals ,
derivatives, Bessel functions,
matrices, simultaneous lin
ear and nonlinear equation
solvi ng , and statistics.
Unit conversion is another
given with MathCAD. You
specify what units you want
the answers in, and that's what
the program returns, accord
ing to MathSoft.
MathCAD also produces
documents of any length and
width. It offers cut, paste,
and copy features , along with
automatic word wrap.
Onr. enhancement in ver
sion 2.5 is the ability to graph
three-dimensional surface
plots and manipulate their ro
tation viewpoint. Also added
to the new version is HPGL
sketch import capability,
support for PostScript , sorting
ability, multiple region cut
and paste, and pop-up menus .
To run MathCAD 2.5, you
need an IBM PC with DOS 2.0
or higher and 512K bytes of
RAM . A math coprocessor is
recommended .
Price: $495.
Contact: MathSoft , Inc .,
One Kendall Squa re , Cam-

I

'\ Ci I '

I

I

R I '

Ci

bridge, MA 02139 , (617)
577-1017.
Inquiry 1158.

Structural Analysis
Under Windows

F

inesse/f is the first in a
series of structural analy
sis and design programs from
Cube Systems that run under
Windows . Finesse/f solves
two- and three-dimensional
tru sses and frames. In three
dimensional mode, when view
ing a complex structure such
as a bridge, you get a sensation
of depth better than that pro
duced by hidden line removal.
The system is written in
optimized C. performs band
width minimization , and uses
a math coprocessor and avail
able EMS memory to reduce
analysis time . With the Data
Editor, you can build a mate
rials database and define
structural geometry, loads.
and other data . Other data
bases are available for steel ,
timber, general shapes. and
materials in Imperial, Cana
dian. and German metric
formats .
You can view the structure
in normal 2-D and deformed
2-D mode at the same time to
see the effects of an applied
force. Finesse/ f (thefstands
for wire-frame cases) can han
dle shear corrections for deep
beams and shear walls , partial
and full member releases.
wide support corrections. vari 
able and nonprismatic cross
sect ion definitions , and in
clined supports .
Finesse/ f requires an IBM
PC AT or higher with 640K
bytes of RAM and Windows
2.0 or higher.
Price: $995; four databases.
$245.
Contact: Cube Systems Con
sulting Services. Inc .. 77
Metcalfe St. , Suite 310 ,
Ottawa , Ontario , Canada K 1P
5L6. (613) 236-7067 .
Inquiry 1157.
continued
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Whats even more
is itS letter quality.

•

It may seem like a small thing.
But it's nothing less than the first
letter-quality, battery- powered,
portable printer ever.
We call it the ExpressWriter
301. And you won't find a more
convenient letter-quality printer
anywhere. Especially if any
where is precisely the place you
need to use it.
The ExpressWriter301 is the
perfect traveling companion to
what is already the world's wid
est line oftruly portable PCs.It
operates on reuseable, recharge
able batteries and AC power. It's
small enough to fit into the aver
age briefcase. And it uses 24-dot
technology to produce remark
ably high resolution type. But
most amazing ofall, it weighs
just four pounds.
Which means that now, any
where you can take a portable
PC, you can also print out a letter
quality hard copy.
And, to us, that's a big thing.

;

i E:rpressWriler30/:4 lbs. ACand ba/lery-pawered, letter
1 qualily24-dol print head. 60cps draft. Toshiba! Qume

l
.!

j
j
a.:.........._ _ _

__,o~

In Touch with Tomorrow

TOSHIBA
Tosluba America lnfonnation Systems. Inc.. Computer Systems Division

Circle 295 on Reader Service Card (DEALERS: 296)

and Ef!.son LQem11k1titms.S reside11/fonts. exceptional
reliab1/ily. parallel interface.

How To Bring Minicompute
Power To Your PC

ntro
•

TM

•

d\sk pertormance and larger task s\zes. V
also interfaces with Novel\ LA.NS, 3270 m
commun\cations products and The Softw
LA.NLinkT>l local area network.
Call us today tor more in!ormat\on a!J
3.0 and the \ocat\on o! your nearest mu
We'\\ show you how to easily and atlord
your PC into a powerful multiuser syste

A. multiuser system no longer means only a main
frame or m\n\computer. Todais 386- and 286- based
PCs are more powerful than the m\n\compute<S ol
just a tew years ago. A.nd they otten provide more
desktop power than one person can use ettectively.
That's why you need PC-MOS 3.0. \t harnesses the
power o! your 386- or 286- based PC and turns \t \nto
a powerful mult\use<. mu\t\task\ng computer. PC-MOS
\s the mu\t\user operating system that lets you run popular
DOS applications such as Windows;" Lotus 1-2-3;"
dBase \\"" or WordPerfectn<-without modification.
PC-MOS is the perfect solution tor a small business
or a department ot a large company that needs users
to easily and attordably share programs. databases or
per\pherals It takes tull advantage o! the hardware's
power-and saves you money \n the process' For example,
instead ot replicating PCs, each user can have an in
expensive term\nal or mon\tor that acts like a PC.

Terminals and WorkStations Supporte

Wyse 150':' Link MC5':' Kirntron KT-70':' IB
3151 ':' AT&T 605 Business Communicatio
Terminal':' Sun River Cygna/386':' Video
Network Adapter"' and otners.

DOS Compatibility Means Minimal Training
And
Support
Since
PC-MOS is DOS compatible-unlike UN\X"'
or
no need tor users to learn a "neW"
operating system or be retra\ned on the applicat\on
programs they already know. And unlike most LAN•
PC-MOS is easy to install and even easier to main
ta\n. No hassle, no expens\ve w\ring and no network

os12~-ther<is

35Tl Parkway Lane Norcross. GA 30092
1-800-451-UNK (404) 448-5465
Fax: (404) 263-6474 ielex: 4996147 SWU

PC·MOS and LANLink are trademarkS of The Sottware L
Ail otner products referenced are trademarkS of their
respective companies.

Dealer Inquiries Invited
GSA Scheduie/GSOOK 89 AGS6448

management headaches.
There are now more than 100,000 users ot PC-MOS
worldwide, but it you haven't seen it lately, take
another look. weve broadened our base o! compat\·
ble applications and added multi-\evel security, laster

Your connection to advanced technology
Circle 263 on Reader Service Card (DEALERS: 264)

See Your Data

WHAT'S NEW
C \ I>

E!-GAppl
. L

Maplnfo software can find. display and analyze your data
geographically. See your prospects. customers. facilities
-anything in your database. Find addresses by street,
ZIP code, city, etc. (We can even supply the maps.)
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ClearView lets you add true icons to the Windows desktop.

Any point or region on the map can have acomplete
record of data behind it. See your actual dBASE data in a
window to view. edit. and print. Draw your own
boundaries. Add titles and legends for high quality
presentations.

Perform analyses on your data to sum. average, or count
your database records by location. Color sales territories
by volume of orders. ZIP codes by numbers of leads,
countries by your demographic data.

From street-level to worldwide, Maplnfo
can merge your databases with maps. Play
visual "what if" with your data . See
patterns, trends, and opportunities you
never knew existed. If you need to map
your data, Maplnfo can do it for as little as

$750.
Maplnfo now includes a map of the world and the U.S.
with all ZIP code locations. Runs on IBM PCs or com
patibles with 640K memory. a hard disk drive, and
graphics. and comes network-ready.

MapOmfl@™Carp.
Changing Ths Way Ths World
Looks At lnfonnatlon 71'
200 Broadway, Troy NY 12180
To order. call 1-518-274-8673
or 1-800-FASTMAP Toll free.
M.lplnto IS I !rademlli< DI Maplnlo Coll> dBASE IS a ltldemlli< DI Ashton·Tate
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M

icrosoft's Windows.
while providing a consis
tent graphical user interface,
isn't without its limitations.
Two products, from Wang
and hDC Computer, can make
Windows easier to custom ize
and ma nage.

of ClearView automates the
opening, sizi ng, moving, and
closing of windows.
ClearView works on the
IBM PC AT or higher with
Microsoft Windows 2.0 or
higher, 512K bytes of RAM.
and a hard disk drive .
Price: $79.
Contact: Wang Laboratories,
Inc., One Industrial Ave.,
Lowell , MA01851, (508)
459-5000.
Inquiry 1164.

W

W

Customize and
Enhance the
Windows Desktop

ang developed Clear
View for Windows users
who want to improve the
graphics and functionali ty of
the Windows desktop. Clear
View's Window Organizer lets
you customize the placement
and size of the windows in
which you run your applica
tions so it's easier to find them.
You can arrange open win
dows in an overlapping stack or
move them into an aligned
grid for viewing and access.
With Clearview, you can
tell Windows which programs
to load automatically and cus
tomize your desktop so a partic
ular layout automatically ap
pears when you activate the
Windows environment.
ClearView replaces file
names with a menu system that
lets you access Windows and
non-Windows applications from
the sa me menu. A List feature

indows Manager from
hDC Computer lets you
install and manage desktop
utilities for Windows. The pro
gram ships with seven util
ities, and hDC says that more
are on the way .
You can install Windows
Manager in two ways: as a tear
off menu that you place
anywhere on the screen or as a
pull-down menu that becomes
part of the Windows menu bar.
The System Enhancer util 
ity's Run command lets you
run any application from
within a ny Windows program.
Arrange lets you organize
open windows by overlapping
or tiling them, and the utility
can also close all open Win
dows applications and exit
Windows from any application.
The Work Sets utility lets
you create sets of programs
and files that you work with
cominued

AVSIM HELPS YOU
GET PROJECTS ON THEIR FEE!'
The "creature" shown above doesn't
depict a futuristic lunar landing. This
is a polar landing of a sophisticated
weather monitoring device. Deployed
from an aircraft, it unfolds in minutes
and begins transmitting vital environ
mental data.
This Self-Erecting Weather Station,
sponsored by the National Science
Foundation, was developed by Polar
Reseach Lab. Avocet's AVSIM™
simulator was used on the project.

Stay On Schedule
Using a simulator, you can avoid com
plicatioil.5 and delays caused by debug
ging code on unstable target hardware.
AVSIM allows you to begin the debug
cycle even before the hardware is
available.

system interfaces, all on your PC. You
don't have to rely on outside staff and
equipment. At onJy $379, AVSIM is a
fraction of the cost of additional
hardware.

Keep T he Project O n Your Desk
Work within your familiar MS-OOS
environment. With AVSIM you can
check the hardware and operating

Free Catalog
Call Toll-Free 1-800-448-8500
Avocet offers a complete line of
embedded-system tools including
AVOCET C " compilers, AVMAC"
macro assemblers, AVPROM™ pro
grammers, and AVSIM™ simulators.
Call Avocet today. Discover how we
can help you get your next project on
its feet, too.
AVSIM supports:
Intel 8051, 8048, 8085
Motorola 68HC11, 6805, 6800, 6809

Zilog 2.80
Hitachi HD64180, 6301
TI TMS32010, TMS32020
Rockwell 6502
AVSIM Full-Screen Display

<[) 1989 /\ vocet System s. Inc /\I I Ri ~ h l > Reserved _

AVtJCET
SYSTEMS, INC .
The Source fur Quality Embedded-System Tools
Avocet Systems, Inc., 120 Union St., P.O. Box 490, Rockport, ME 04856 I In Maine, or outside U .S., coll (207) 236-9055 I TUC : 467210 Avocet Cl I FAX : (207) 236-0713
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WHAT'S NEW

S 0 I

GET SUPERSOFT's
S ERVICE D IAGNOSTICS
All the software, alignment diskettes, parallel/serial wrap-around
plugs, ROM POSTs and extensive, professional documentation to
provide the most comprehensive testing available for IBM PCs,
XTs,ATs and all compatibles under DOS or Stand Alone. No other
diagnostics offers such in-depth testing on as many different types of
equipment by isolating problems to the board and chip level.
NEW: SuperSoft's ROM POST performs the most advanced
Power-on-Self-Test available for system boards that are compatible
with the IBM ROM BIOS . It works even in circumstances when the
Service Diagnostics diskette cannot be loaded.
NEW: 386 diagnostics for hybrids and PS/2s !
For over nine years, major manufacturers have been relying on
SuperSoft's diagnostics software to help them and their customers
repair microcomputers. End users have been relying on SuperSoft's
Diagnostics II for the most thorough hardware error isolation
available. Now versions of Service Diagnostics are available to save
everyone (including every serious repair technician) time, money,
and headaches in fixing their computers. even non-IBM equipment.
All CPUs & Numeric Co-processors
System Expansion & Extended Memory
Floppy. Rxed & Non-standard Disk Drives
Standard & Non -standard Printers
System Board : OMA , Timers . Interrupt,
Real-time Clock & CMOS config. RAM

All Color Graphics & Monochrome
Monitors
Parallel & Serial Ports
Mono, CGA , Hercules & EGA
Adapters
All Keyboards & the 8042 Controller

Join the ranks of XEROX, NCR, CDC, SONY, PRIME , ... who have
bundled SuperSoft's diagnostics with their microcomputers at no risk
because of our 30 day money back guarantee.
Service Diagnostics for PC, PC/XT, and compatibles only . . . . . .
. . $169
Al ignment Diskette for PC, PCIXT and compatibles (48 tpl drives) . .
. . $ 50
Wrap-around Plug for PC, PC/XT and compatibles (parallel and serial) . . $ 30
Service Diagnostics for AT and compatibles only . . .
. .... $169
Alignment Diskette for AT and compatibles (96 tpi drives) .
. .. $ 50
Wrap-around Plug for AT (seriaQ . . . . . . .. . . . . . . . . .
.. ....... $ 15
ROM POST for PC, PC/XT and compatibles only . .
. . $245
ROM POST for AT and compatibles only .
. .. $245
Service Otagnostlc a: The KIT (Includes all of the above-save $502). 5495
Service Diagnostics for 386 or V2, V30, or Harris, etc. (please specify) ... $195
Diagnostics II is the solution to the service problems of users of all
CPIM-80, CP/M-86 and MS.DOS computers . . .
. ........ $125
ROM POST for PS/2 and compatibles only .
. .... $245
Alignment Diskene for PS/2 and compatibles (35 Inch). ... . .. _.... ... $ 50

To order, call 800-678-3600 or 408-745-0234
FAX 408-745-0231, or write SuperSoft.

~~~

sU

ft

RlfST IN SOFTMRE TECHNOl..OGY P.O. Box 611328. San Jose. CA 95161-1328 (408) 746-0234 Telex 270365

SUPE RSOFT is a reg1ste1ed trademark ol SuperSoft . tnc. CDC ot Conlrol Data Corp .. IBM PC , AT & XT ol
lnternatsonal Business Machines Corp . MS·OOS ot MicroSOh COfp . NEC ot NE C lnl01mat1on Svstems. tnc.•
PR IME ol PRIM E INC , Sony ol Sony Corp
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and launch with one comma nd.
You can also use it to save the
current state of any session
when you quit .
Other utilities include
Alarm Clock ; Auto Save:
Desktop , which lets you cus
tomize your start-up screen.
custom ize your background,
and add a screen saver; Font
Viewer; and Memory View
er. which displays a graph in
pie chart form that shows
how you're using conventional
and expanded memory.
Windows Manager re
quires less than lOK bytes of
RAM per utility and about
!OK bytes for the manager it
self. It works on the IBM PC
AT or higher with Windows
2.0 or higher.
Price: $79.95.
Contact: hDC Computer
Corp ., 15379 Northeast 90th
St., Redmond, WA 98052 .
(206) 885-5550.
Inquiry I 165.

Software Brings
Postscript to the Fax

G

ammaLink's Gamma
Script lets you create pre
sentation-quality faxes with
any application that uses the
Postscript page-descript ion
language . Using an interpreter
that GammaLink licensed
from QMS, the program takes
your PostScript application's
output and translates it into a
fax format file with output
comparable to that of a 200-dpi
PostScript printer.
GammaScript is available
in two versions: GammaScript
Plus is compatible with all 35
typefaces of the Apple Laser
Writer NT: a less expen sive
package offers 13 typefaces.
The program will work with
GammaLink's line of PC-to
fax boards.
GammaScript works on
the IBM PC AT or higher with
a PC-to-fax board. 1 mega
byte of R AM, and 4 megabytes
of free memory on your hard
disk drive.

•

0 ·1 11 I· R

Price: GammaScript , $145;
GammaScript Plu s, $440.
Contact: GammaLink , 2452
Embarcadero Way. Palo Alto.
CA 94303. (415) 856-7421.
Inqui y 1161.

A Step up
from Deluxe

T

he PC Tools DOS util
ities package upgrade of
fers file viewers. LAN sup
port. and a new application
launch capability .
With version 5.5. you no
longer need to know exactly
where information is stored
on your hard disk . Find and
Locate functions let you
identify and select files that
match your search criteria.
New file viewers let you view
files in dBASE. Lotus 1-2-3 ,
ASCII, and hexadecimal for
mats. The application launch
capability links the selected
data file with its associated ap
plication, and the program auto
matically loads them both .
LAN support added to ver
sion 5 .5 lets you load the PC
Tools DOS shell , desktop
manager. and hard disk backup
programs onto a Novel I or
IBM Token Ring network
server. For secu rity , the
DOS shell will display only di
rectories that the user is al
lowed to read. or you can run
the PC Tools programs from
a write-protected directory.
PC Backup, PC Tools De
luxe 's hard disk backup pro
gram, includes new reporting
capabilities. new verification
and formatting options, and
an automated installation
procedure .
PC Tools Deluxe version
5.5 runs on the IBM PC with
at least 512K bytes of RAM.
Price: $129.
Contact: Central Point Soft
ware, Inc., 15220 Northwest
Greenbrier Pkwy .. Suite
200, Beaverton , OR 97006.
(503) 690-8090 .
Inquiry 1160.

TRAN

SUMMER
SPECIALS

TRAN COMPUTER NETWORK, INC.
WHERE SERVICE AND SUPPORT MATIERS

12MHz 286 Mono with 40MB HD

16MHz 286 VGA with 40MB HD

Complete System $1190

Complete System $1699

• Monochrome Graphic Video Card
• Monochrome Monitor with Tilt & Swivel Base
• Clock Speeds: 8/12MHz 1/0 Walt State
• Intel 80286 Microprocessor
with AMI BIOS
• 512K RAM (Up to 4MB)

• 16 Bit Dual Floppy and
Hard Disk Controller
• 40MB Miniscribe Hard Disk

• VGA (Color Video Graphics Arrays) Card & Monitor
• Clock Speeds: 16MHz 011 Walt States
• 1.2 MB Fujitsu Floppy Drive
• 215 Watt Power Supply
• ReseUSpeed Switches

TRAN 386 25MHz
Complete Monochrome System $1795
FEATURES:
•
•
•
•
•
•

•
•
•
•
•
•
•

32 Bit INTEL 80386 Microprocessor
6 Layer Motherboard
8 Chips & Tech Chips Sets Surface Mounted
1MB RAM (SIMM), up to 16 MB's
Optional for 80287 & 80387
Dual Hard Disk and Floppy Disk Controller

PRINTERS

HARD DISKS/
FLOPPY DISKS

Narrow Carriage

ALPS Allegro .. . . ........... . .$379
Star NX 1000 Multifont .... . .. . .. 199
Star NX 2400, 24 pins ..... . . .. .319
Panasonic 1124, 24 pins, 192 cps .855
Citizen MSP 50 . .... ... .. . ... . . Call

Wide Carriage

STAR NX15 .. . . ... . . . ... . . . . . . $329
Citizen MSP 15E, 160 cps ... . .... 359
Citizen MSP 45 .. .. .... . ....... 370
Citizen MSP 55 . . .. .. .. ... . . .. . Call
Fujitsu DL3400, 288 cps . . . . .. . .. 499
Hewlett Packard Laserjet Series II .1690
Carriage and Toner Included

~~NOVELL

1.2MB Floppy Drive
220 Watt Power Supply
Shadow RAM Supported
Hi-Res Mono Monitor w/Swivel Base
Parallel Port
Enhanced 101 Keyboard
1 Year Warranty

20MB SEAGATE ST225 . .. ... . ..... .$209
30MB SEAGATE ST238 .. ... .. . . ..... 225
42MB Mitsubishi 535 . . ............. 383
40MB Miniscribe .. . . ........... . .. . 319
40MB Miniscribe 3053 (25ms) ... .. ... 429
71MB Maxtor 1085 . . ... .. .......... 595
360K Floppy Drive ............. . ..... 65
1.2MB Floppy Drive ..... ........ . .... 85

VIDEO ADAPTERS

Paradise VGA Plus ..... . ....... . .. $275
Paradise VGA Plus 16 Bit ......... . . . 345
Orchid VGA ............ . .......... 395

MONITORS

AUTHORIZED
DEALER

VGA Monitor .. . ...... . .. ......... $390
Sony 1303 ....... ...... .... ..... .. 495
Mitsubishi 1381 (New) .. . . . .. . ... . .. 495
NEC 2A (New) . .. . . . .. ....... . ..... 519
Sony 1302 ......... . .............. 589
NEC 3 Dimensions (Newest) .. . ... . . .. 690

Novell ELS Software (4 User) .. . . $419
ARCNET Card .... ... .. . .... . ... 129
Passive Hub . .. ............. . .. .69
25' Cable .. .. .. .. .. . .... . ... . .. 19

1200B Everex Modem with Software ... $95
24008 Everex with Error Correction ... .185

Tran Computer Network, Inc.

(619) 279 • 6190

MODEMS

Business Hours'.
Mon -Fri 9 10.l m to 711 rn
Sat 103 m to Sp m

• Enhanced 101-Keyboard
• 1 Year Warranty

Occasional Users
TRAN XT - 10MHz
• With 1MB RAM 14" Monitor
• 360K Drive Keyboard

Complete
Monochrome
System

$599

SOFTWARE SHELF

Adobe Illustrator . . . . . . . . . . . . . . . . . . . . . .$450
Amortizer .. . . . . . . ... . . . .. ..... ... ...... 49
dBase IV . . . . . . . . . . . . . . .. . .. . . . . . . .. 465
Dollars & Sense V.3.1 . . . . . . . . . . .
. .. 119
Form Filler . . . . . . . . . . .
. .99
Lotus: Freelance Plus . . . . . . . . . . . . . . .... 329
Lotus: Always (New) . . . .
. ....... 129
Lotus: Hal . . . . . . . . . . . . . . . . . . . . . . . .
. . 99
Lotus: Metro . . . . . . . . . . . .
. . . . . . .. 69
MenuWorks PC Dynamics . . . . . . . . . . . . . ... 24
Microsoft Quick C . . . . . . . . . . . . .
. .95
Microsoft Word V.4.00 . . . . . . . . . . . . . . . . .. 219
Microsoft Work . . . . . . .
. ... 125
Microsoft Window 285 . . . .
. .69
Office Writer .
. . .290
PageMaker V.3.0 . . .
. . . . . . . . . . ..... 515
PC Tool Deluxe with Word Processor V.5.0. . . 65
Property Manager . . . . . . .
. . 195
PFS: First Choice (New) . . . . .
. . . . . . . . . .89
PFS: First Publisher (New) . . . . . . . . . . . . . .. 89
PFS: Professional File . . . . .
. .. 130
PFS: Professional Write V.2.1
.. 180
PFS: Professional Plan . . .
. ..... 72
Quattro Borland . . . . . . . . . . . . . . . . . . . . . . . 159
Sidekick Plus. . . . . . . . . . . . . . . . . . . . . . . . . 109
Timeline by Breakthrough . . .
. . .. 289
Turbo Tax . . . . . . . . . . . . . .
. .. 59
WordPerfvect V.5.0 . . . . . .
. .219
Wordstar 2000 V.3.0
. .. 214
386 Memory Manager . .
. . ... .69

FAX: (619) 279-0572 24 hours
V/SA/MCIAMEX accepted
9353 CLAIREMONT MESA BLVD.
(Between Hwy 163 & 15)
New Showroom, Suite J • Service Center

16580 Harbor Boulevard, Suite J • Fountain Valley, California 92708 • (714) 531-1786/FAX: (714) 531-1501
Circle 526 on Reader Service Card (DEALERS: 527)
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SMUG Wins Award,
Starts Unix SIG
A t the Second lntergalactic Users Group Meeting,
held in New York City, users
group officers held their first
newsletter competition. The
Berkeley Macintosh Users
Group won top honors in the
Best Columns or Columnist
and Best Features categories
for its newsletter, BMUG. Editors from Folio:, Home Office Computing, and the MacStreet Journal rated the
newsletters . The meeting was
sponsored by the New York
Personal Computer Group for
BBS sysops and newsletter
editors and officers.
BMUG has also formed a
Unix Workstation specialinterest group for BMUG

members involved with A/UX,
micro VAX , Apollo, and the
NeXT machine. The SlG
meets every third Tuesday at
one of the BMUG offices,
2150 Kittredge , Suite 3B, between Oxford and Shattuck.
The meetings will be free
and open to the public.
Contact: The Berkeley Macintosh Users Group, 1442A
Walnut St., Suite 62, Berkeley, CA 94709 , (415) 5492684.

Technology
Conference
Nanobytes

T

he Second Workshop on
Workstation Operating
Systems takes place at the
Asilomar Conference Center
in Pacific Grove, California ,

on September 27-28 .
Price: IEEE members , $160;
nonmembers , $210.
Contact: Joseph Boykin,
General Chairman , Encore
Computer, 257 Cedar Hill
St., Marlborough, MA 01752 ,
(508) 460-.0500.

T

he tenth annual Design
Engineering Show and
Conference/West will be held
earlier than usual this year.
Normally held in December,
the conference will be held this
year on September 26-28 at
the Los Angeles Convention
Center so that more engineers can attend.
Price: One session , $115;
four sessions, $335 . Show
only, $25.
Contact: Show Manager,
Design West, 999 Summer St.,
Stamford, CT 06905 , (203)
352-8372.

A

miEXPO. the conference for Amiga users and
vendors, will take place in
Santa Clara, California, on
October 20-22. The conference will include master classes in animation, programming , video, graphics, and
desktop publishing .
Price: To be announced.
Contact: AiniEXPO. 211
East 43rd St., Suite 301, New
York , NY 10017, (800) 322
6442 or (2 12) 867-4663.
s u percomputing World ,
although mostly for mainframe computers, will also
feature sessions on work stations . The expo will be held
on October 17-20 at the Civic
Auditorium in San Francisco.
Price: Full conference,
$475; one day, $350; tutorials,
$300; exhibits only, $20.
conrinued

The "Midas touch" for mailing lists
•
•
•
•

Increases response & profit
Cuts keying time & cost in half
Greater accuracy & consistency
Simple to use, blindingly fast

Convert this .. .

Into this ...

DIM J MCHUE JR PHO
GM
GM

Dr. & Mrs. J . McHue, Jr . Ph.D.
General Manager
General Motors
21st & St. Louis Street
South San Francisco, CA 94080

21ST & ST LOUIS ST

DataLift increases readership response and
profitability of your mailings. It cleans up
raw data by converting from ALL UPPER
to U/L case, expanding your abbreviations,
and correcting punctuation. $149.

DynaKey cuts keying time in half. It
offers "power-assisted" data entry (using
DataLift's technology) as part of a complete
list management program. $199.
DynaKey.LIB adds "power-assisted" data
entry to your Clipper programs. $169.
Personator lets you make personalized
mailings from a file where both first and last
names are stored together. It splits each
name and adds the gender prefix. $169.
80PC-2

BYTE • SEPTEMBER 1989

s SF CA 94080

"This is the kind of product that can
pay for itself after one session... Any
company or individual concerned about
the look of correspondence should try
it out." - PC Magazine
Save 10% by phoning. If you work with
name/address files on "PC compatitbles", please
call today and ask about our 100% guarantee.

~lesmith
~oftware

800 777-2460
POB 384, N. Scituate, MA 02060
Circle 522 on Reader Service Card

On the left are your
typical PC/AT mother
boards. On the right is
Adyanced Digital's SBC
386SX, a versatile, modular
PC-on-a-board.

+
In the U.S.: Advanced Digital Corporation
+ t54?2 Production Drive, Hunt[ngton Beach, CA 92649
4 I
(714) 891-4004
In Europe: Advanced Digital (U.K.) Ltd
1
21 Newman Street
+
London W1P3HB United Kingdom • (0~ ),-323-1120

tt

f-

IBM 1nd PC/AT ire ntglotered trademorb ot lntem1tlon1I BuolneM Mochlneo.

Circle 517 on Reader Service Card (DEALERS: 518)
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Contact: MG Expositions
Group, 1050 Commonwealth
Ave ., Boston, MA 02215,
(800) 223-7126 or (617) 232
3976.

I

NTEREX , the international Hewlett-Packard Users
Group, is holding its North
American Users Conference
on September 11-14 at
San Francisco's Civic Auditorium and Brooks Hall
Complex.
Price: INTEREX members:
$650; nonmembers, $750.
Contact: INTEREX San
Francisco Conference, 680 Al
manor Ave., P.O. Box 3439,
Sunnyvale, CA 94088, (408)
738-4848.

T

he Seventh Annual Pacific Northwest Software
Quality Conference will be
held on September 12- 14 in

the Red Lion/Lloyd Center in
Portland, Oregon. Half-day tu
torials begin September 10.
Price: $100.
Contact: Conference Man
agement, Lawrence and Craig ,
Inc . , 320 Southwest Stark ,
Room411, Portland, OR
97204, (503) 222-2606.

A

conference on the role
of information systems in
the global economy will be
held on October 1- 4 in San
Francisco. Called "lnforma
tion Systems Perspectives :
Affecting the Global Market ," the conference is sponsored by GUIDE lnternational, an international association
of IBM computer users .
Price: $1495 .
Contact: GUlDE lnternational Corp., I I I East Wacker
Dr., Suite JOO, Chicago, IL
60601 , (312) 644-6610 .

T

he third annual AppleFest will be held at the
Brooks Hall and Civic Audi
torium in San Francisco on
September 22-24 .
Price: Exhibits only , $10;
half-day seminar, conference
sessions , and exhibition, $99 .
Contact: Cambridge Marketing, Inc., One Forbes Rd .,
Lexington, MA02173, (800)
262-3378 or (617) 860-7100.

N

CGA c• will be held
on September 12-15 at
the Santa Clara Convention
Center.
Price: Full conference:
NCGA members, $475 ; nonmembers, $525 . Exposition
only , $10 .
Contact: National Computer
Graphics Association, 2722
Merrilee Dr., Suite 200,
Fairfax , VA 22031, (703)
698-9600 .

Technology and
Its Consequences

A

conference called Tech
nics, Culture, and Conse
quences will cover the impact
of technology on society. According to the IEEE Los An
geles Council, the conference
serves as an interface be
tween engineers and society ,
allowing both segments to
exchange ideas.
The conference will be
held at the California State
University's Los Angeles
campus on October 20-21.
Price: IEEE members , $100;
nonmembers, $130 .
Contact: Dr. C. Toporow,
Society of the Social Impact of
Technology (SSIT) LA, P.O.
Box 328, Canoga Park , CA
91305, (213) 813-6194.

Quality In...
Quality Out
No matter how well acquainted you are
·with making important pe rsonal
computing decisions-decisions that
may involve hundreds of thousands of
dollars-the value of those decisions is
only as good as the value of your
information. Without quality
information-it's hard to make quality
decisions.
BYTEwee k, McGraw-Hill's new weekly
newsletter for professionals in the personal computer
industry, is devoted to giving you that quality
information through its timely and compact one-stop
news format. And BYTEweek interprets this news with
in-depth commentary and analysis.
Subsc1ibe to BYTEweek for quality information.
Remembe r, quality in ... quality out.
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Th ke adva ntage of t h e special on e-yea r
cha rte r subsc1iptio n rate of $395 ($495
outs ide the U.S. a nd Canada}-a sa,i ngs
of $100 off the regula r rate. Your
s ubsc1iption incl udes 50 issues plus a
free t hree-month subsc ri ptio n to BIX-a
$49 val ue.
Do n't miss t hi s oppo nu n ity! In t he
U.S.. cal l BYTEweek's toll-free n um ber:
1-800-258-5485, in N.H. a nd ou tside th e
U.S.. cal l: 1·603-924-9281.
BY'TEweek oITers a m on ey -back gunrnntee if

you 're not complete ly satisfied .

News an d An alysi s fo r Professi onals in the
Perso nal Comput ing Ind ustry
On e Phoe nix Mill Lane. Pete rborough . 1'H 03-158

FINALLY, ONE DISC DRIVE SOURCE
'i'i'i1' 1 ''i1'liilllllllllllllll...................................................................
ST506 Interface • 3 1 2" Half Height
Seagate ST125 .......... 20mb/28ms .............. $249
Seagate ST138 ....... .. 30mb/28ms .............. . 299
Toshiba MK134FA ...... 42mb/25ms ............... 495

ST506 Interface· 5 114" Half Height
Seagate ST225 ......... 20mb/65ms
Seagate ST238.. ... .. .. 30mb/65ms
Miniscribe 3650 .. ........ 40mb/65ms
Seagate ST251 -1 ....... 42mb/28ms
Seagate ST251.. ........ 42mb/40ms
Mitsubishi MR535 ...... 42mbt22ms
Seagate ST277R .. ..... 65mb/40ms
Rodime 5090" ............ 74mb/28ms

.............. $225
............... 249
............... 349
........ ....... 445
...... ....... .. 355
............... 525
.. ....... ... .. 445
.............. 895

ST506 Interface • 5 1 4" Full Height
Micropolis 1325 .......... 72mb/28ms .............. $795
Seagate ST4096 ........ 80mb/28ms ............. 599
Maxtor XT1140 .... .. ..... 120mb/28ms ........... 1,625
Newbury Data 1140 ... . 120mb/25ms ..... ...... 1,295
Maxtor XT2190 ........... 150mb/28ms ........... 1,895

FLOPPY DRIVES .

3 1/2" Half Height
Teac .............................. ..... .........
Fujitsu/Toshiba ............ .... ............
Teac .......... ......................... .... ....
Fujitsu/Toshiba ............................

720k ... ... .. $110
720k ......... 105
1.44mb .... 120
1.44mb .... 115

5 1 4" Half Height
YE-Data ...................................... 360k ........ $59
Alps IBM ... .................................. . 360k ......... 59
Teac FD55BR ........................... ... 360k ......... 79
Teac FD55GFR .................. ....... ... 1.2mb ....... 115

ATASI 3051
42 mb • 33 ms
$295

SCSI Interface • 5 1 4" Full Height
Micropolis t373A • ........... 85mb/28ms ........... $995
Newbury Data 3170S ...... 147mb/19ms ........... 1,595
Maxtor XT3280S ............. 244mb/ 16ms ........... 1,895
Newbury Data 3380S ...... 320mb/ 19ms ... ....... 2,495
Maxtor XT4380S ............ 320mb/16ms .......... 2,795
Maxtor XT8760S .... .. .... .. 676mb/ 16ms ......... . 4,250

ESDI Interface • 5 114" Full Height
Newbury Data4t75E ..... 157mb/19ms ....... $1,495
Siemens 1300 .. ......... 310mb/25ms ......... 2,295
Newbury Data 4380E ..... 320mb/19ms .......... 2,295
Maxtor XT 4380E ........ 320mb/ 16ms ......... 2,495
Siemens 4410 .. ....... .. 383mb/16ms .... ..... 2,495
Maxtor XT8760E ....... 676mbl1 6ms ......... 4,250

SCSI Interface • 3 1 2" Half Height
HP97500·85620 • ..............
HP97500-85600 • .............
Rodime 652 • .....................
Lapine LT4000 • .......... ......
Connor CP340 • .................

20mb ................... $225
20mb ..................... 225
20mb ..................... 245
40mb .................... 295
40mb ..................... 375

SCSI Interface· 5 1/4" Half Height
Seagate ST225N • ............... 20mb ........ ........... $225
Seagate ST251N • .............. 42mb .................... 395

HARD CARDS
10MB/85MS Hard Card ·.......... ............ ............. $185
20mb/65ms Hard Card • ..................................... 225
20mb Tandon Hard Card • .......... ......................... 245
30mb/65ms Hard Card • ...................................... 295
48mb/36ms Hard Card • ...................................... 395

1 year warranty except as noted
• 90 day warranty

MACINTOSH SCSI SUBSYSTEMS
HD/SCSI
HD/SCSI
HD/SCSI
HD/SCSI

• 20 '
- 30'
- 40 '
- 80 '

$395
495
595
895

FOR IBM & COMPATIBLES
1O mb Kit Includes Drive. Cables .
Controller and lnstruct1ons
Half Heigt t $179
Full Height $159

IBM PS/2 KITS
360K Floppy w/Case & Cable .................... $210
1.2mb Floppy w/case & Cable ..................... 250
I

CABLES

XT Cable Set ...... ......................................... $15
AT Cable Set .............................................. . 15

CONTROLLERS •
WO-FOX 360k/720kl t .2mb ................................ $ 69
t .44 mb Controller .............. .................................. 79
W0-1002-WXl Tandy ........................................... 99
WO-WXT-GEN .......................................... .... ..... 79
W01003 MM2 AT .............................................. . t 49
ADAPTEC 2072A XT RLL .................................... 99
XEBEC 1210 XT 10·20mb only .............................. 59
DTC5287 AT RLL ......................... ..................... 195
Perstor/Sequel 200 Series AT (8 bit) .......... ............ 225
Perstor/Sequel 200 Series AT (16 bit) ..................... 325
Data Master 44-800 ·- 3.5". 5.25". 8" floppy ................ 79
SCSI Controller, Future Domain TMC841 (Krt) .. ........ 265
WD1007-WA2, ESDI . AT (HD & FD) ....................... 325
WD1007-WAH . ESDI . AT (HD) .............................. 315
Omti 8620, ESDI Conlroller .... ...................... ......... 295
WD1006·SR2 1:1 Inter. HD & FD RLL ...... ..... ......... 195
WD1006·MM21 :1 lnter. HD&FD ......................... 195

APPLE COMPATIBLE FLOPPY
FULL HEIGHT
$79
$89

11. 110
li e

HARD DRIVE REPAIR SPECIAL
I
I
I
I
I

I
I
I
I
I

SPECIAL PRICE
Ampex, Atasi, CDC . CMI . Fujitsu. Hitachi,
IBM, Lapine, Maxtor, Micropolis, Miniscribe,
Microscience , NEC . Newbury Data , Priam ,
Quantum, Rod i me, Seagate , Shugart ,
Tandon. Titan . Toshiba. Tulin and Most
Other Brands .

FLOPPY DRIVE REPAIRS
5 1/4" FLAT RATE $45
Seagate 4000 Serles Servo-Writi ng Capability

10· 19mb
$99
20-29mb
$125
$150
30·39mb
40·49mb
$1 75
50-85mb
$210
$275
86·120mb
$325
121·150mb
151 -275mb
$425
$495
276·380mb
Test & Eva luation

$89.10
$112.50
$135.00
$157.50
$189 .00
$247.50
$292.50
$382.50
$445 .50
$25

I WE DO DATA RECOVERY. CALL FOR QUOTE.

SHIPPING YOUR DRIVE FOR REPAIR

Call us for a repair order number.

Staie _ _ Zip _ _ __

C1ty

Telephone No. I
COU PON MUST BE SENT WITH DR IVE

VALID THROUGH SEPTEMBER 30, 1989

L--------------------------------------------~

jt5,

TECHNOLOGIES, INC.

21011 Itasca St., #F
Chatsworth, CA 91311
Telephone: (818) 709-6400
Telex: 678953
FAX: (818) 341-2935
Circle 521 on Reader Service Card

TERMS AND CONDITIONS
• Corporate , Government and School PO's welcomed.
• Visa or Mastercard welcomed .
• COD, Cashier's Check or Money Order.
• Personal Checks · Shipment after Clearance.
• California residents must add applicable sales tax .
•All prices subject to change without notice.
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To Increase the Productivity of Your DEC System
There's only one biggest DEC computing and connectiv

Digital Integration Center .. .productivity building technolo

ity show in the world . DEXPO West. The one that puts

gies from 400 suppliers.

you in touch with more than 15,000 products. The
one tha t provides you with more DEC computing
solutions. The o ne 130,000+ DEC users have
relied on since 1982.
Compare the latest VAX", PDP" and desk
top enhancernents...connectivity tools .. .
VMS & ULTRIX applica tions...Mac
to - VAX solutions at the Apple-

DEXPO
WEST
SOPC-6
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Wodd'•

Call (800) 87-DEXPO for a free Show Preview

SPECIAL
EXHIBITION
HALL:

and free V.l.P. Tickets. DECUS" Symposium at
tendees are always admi tted FREE. (DECUS is
not affiliated with DEX PO and requires separate registration.) O.garuud by E>poronsullnlernal>o nol,

APPLE·DIGITAL

Inc.• 3 lndepcmd<"nce Woly, PrinO?ton. NJ 08540 °Rcgis1m?d 1111de

INTEGRATION

m.uks o( D1g1t 11 l Equi pmenl Corp Macintosh b: a registered

CENTER
C.<g~t DEC' Computing

trademark of Appl!? Computn.

&

Inc.

CoM~tivity E'!>o•itioo

Disneyland Hotel • Anaheim, CA• November 7-9, 1989
Register Toll-Free 1-800-87-DEXPO <s30 AMrn s:30 PM

ESD
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Projection Panel
Now Supports Atari
ST, DEC Terminals

Math C Subroutines
for CAD/CAM/CNC

W

N

View Corp. , which pro
duces an LCD projection
panel that lets you project
your computer's screen onto an
electronic transparency
screen for presentations, has
enhanced the panel to sup
port the Atari ST and DEC' s
VT220 and VT340 termi
nals . Called ViewFrame II +2,
the panel also incorporates
double-scanning circuitry ,
which increases the resolu
tion on a CGA system from
640 by 200 pixels to 640 by
400 pixels.
To display your screen on
the wall (the panel also sup
ports IBM PCs and-with an
adapter kit-the Mac) , you
connect the appropriate video
interface cable to your system 's
video port and the View
Frame display panel , place the
panel on an overhead projec
tor, and turn on the power.
Your computer screen then
appea rs on the projection
screen. The DEC VT340 re
quires you to install an nView
video interface board (which
is supplied). A composite input
jack lets you use VT220 and
the Apple II.
Price: $1995; Mac adapter
kit , $149 .
Contact: nView Corp.,
11835 Canon Blvd ., Newport
News, VA 23606, (804)
873- 1354.

Inquiry 989.

Not Just the Fax

0

ne of the benefits of fax
boards is that you don't
have to wait in line to send a
fax. But if you create a docu
ment in a word processor and
have to translate the document
into an ASCII file, you lose
the impact of fonts and format-

SOPC-8

The View Frame II+ 2 now supports a wide variety ofpersonal
computers and terminals.
ting . The Fax Group's Fax
Pro line of hardware/software
and software-only products
lets you send fax messages
from your PC that retain the
special formatting and graph
ics of your normal printed
document.
According to The Fax
Group, you can send a fax
from any application by exe
cuting the Print command
from the application pro
gram. The page prints to
screen, giving a WYSIWYG
display of the final faxed docu
ment. You can send the docu
ment to a fax or a printer or to
both simultaneously. FaxPro
lets you tag a signature, letter
head , or logo to the fax. You
can also enlarge the document
for viewing.
FaxPro is currently ship

BYTE • SEPTEMBER 1989

ping in two versions: a soft
ware-only version , and with a
PC-to-fax board. The Modem
FaxPro program works with
a Hayes-compatible modem
and lets several people in a
workgroup share an internal
Fax Pro card . You can also
use FaxPro with a fax service
such as MCI Mail. For
heavy-volume faxing, the
Internal FaxPro gives you
your own WYSIWYG fax ca
pability . A network version
of the product will be available
soon .
FaxPro works on the IBM
PC with 512K bytes of RAM ,
a hard disk drive, and a
graphics board.
Price: Internal FaxPro,
$1295; Modem FaxPro, $298;
Network FaxPro, $1795 .
Contact: The Fax Group,
12526 High Bluff Dr., San
Diego, CA 92130, (800) 426
7489 or (619) 456-0795.

Inquiry 982.

ith the QuickGe
ometry Library , a col
lection of math subroutines,
you can perform geometric op
erations that formerly re
quired you to write them your
self or use CAD/CAM
interpreted macro languages.
Developed by Building Block
Software , the library is inde
pendent of any CAD/CAM
environment, and you can use
it for graphical and non
graphical programs.
Unlike other packages that
support a wide range of geom
etry and require you to re
member many routines, the
library uses an object-ori
ented approach that lets you
define one general object
type , such as a curve, that can
assume the form of any spe
cific curve type , Building
Block reports. Each geomet
ric operation requires only one
routine.
With the library, you can
do parametric design and write
CAD/CAM utilities for batch
geometry processing, com
puter numeric control (CNC)
postprocessing, mapping ,
medical imaging , and other
engineering tasks. Routines
are included for offsetting ,
breaking , trimming , rotating ,
scaling, translating, and
reading and writing DXF files.
Geometry types supported
include lines, ellipses, arcs,
nonuniform rational B
splines , and circles .
The QuickGeometry
Library runs on the IBM PC
with DOS 2.0 or higher.
Price: $199.
Contact: Building Block
Software, P.O. Box 1373 ,
Somerville, MA 02144 ,
(617) 628-5217.

Inquiry 985.

THE COMPUTER STORE THAT
SERVICES ALL YOUR NEEDS
, HAVE TO BE RlCH
you ooN TE po\NERfUL
TOB

IS

•

·zed personal

AuthOfl

Dealer and

r ~nter
Sef\'lCe vc.

(()(llpUtef

0 AND ENT\RE
FOR 386/25,386E/~ coMPUTERS
CALL F EVEREX ST
UNE 0

{;;~
soB6

Based
LAN Wor1<stat1on

LE sooN:

AVAIL.AB
p system
33 Ml-12 s~;D Wor\<Station
ssooo Based

.

386/33

.n
A ST premtum
rt so\ut10

!or ultimate
E
M\-\Z , state-ol-tne·a nd CAD /CAM /CA .
33 LAN li\e serviced aable to 486
Upgra e

NT\RE UNE
CALL FORc~MPUTERS
OF AST

~~ Authorized

~ Novell Dealer

Disk Drives by:
seagate
Control .Data
Miniscnbe
Micropo\"is
Ma)(tor
Toshiba
Priam
conner
peripherals

Circle 516 on Reader Service Card
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l//intime pcTablet KO series
are designed for IBM personal com
puter family and compatibles, ex
cellent performance In three sizes,
compact and lightweight, suited
for all popular CAD program and
most application packages.

KO 1000

Specifications
Active area 
KD-1000
KD 4000
KD·SOOO

Report rate:
Up to 200 reports/second fselectableJ

: 6•x9•
: 11.7" x 11.7 •
: 1s· x 12 "

Certification:
FCC class B.

Technology:

Includes: Tablet. 4·button. cursor, power
supply. RS·232C cable. 9 to 25·pln adaptor
cable, Mylar template overlay. Utilities
diskette.

Electromagnetic

Resolution:
Especially the Tsoft(c) software
from wlntlme provides a easy way
to use pcTablet as a combined
macro -keyboard, mouse and
d igitizer .

100-1016 lp l fauto selectableJ

Accuracy:
+ /- 0 .025 f.625mmJ

Options: llNo button Stylus pen,
Tsoftfcl software.

Proximity:
UP to o.s·
Baud rate:
Au to Baud rate f75·19,2001 or 9,600

Wlntlme Technology Inc.

Wlntime Technology (U.S.AJ Inc.

RM 1004 10TH FL .. NO. 166. SEC. 4, CHUNG HSIAO E. RD., TAIPEI. TAIWAN, R.O.C.

11621 Clark SI 1 101 Arcadia , Ca 91006, U.S.A.
TEL: 818·3577154 • 818-3574256
FAX : 818·3596738

TEL: 10211318480  2 • 7766003-5
FAX : 886·2·7716403 • 886-2· 7720380

who are
oOS use~s "
1989
useful for oK barrier
k June 12.
"should be velry1
·rnits of the 64 _9yri:wee
·
g
the
strain Jn

DESIGN PHILOSOPHY
• The Teletek X-Bandit was specifically designed to utilize
the advanced features of the Lotus/Intel/Microsoft EMS 4.0
Specification. Further, the X-Bandit's Segmented Memory
Mapping capability allows the user to extend DOS size
beyond the 640K barrier. It is available in both 8 and 16 bit
versions for use in the IBM XT, AT, and compatibles.

MEMORY
• Segmented Memory Mapping allows the user to fill out
unused memory segments between 640K and 1024K. By
"claiming" unused portions of memory in 16K increments,
the user effectively increases TPA size. LAN or custom
software modules, for example, can be loaded into these
high memory areas thus relieving the lower 640K of TPA
for other application programs.
• Split Memory Addressing allows the user to fill out con
ventional memory to 640K.
• Extended Memory Addressing is available for the PC/AT
version.
• 2 MB capacity in a single slot. Up to 8 MB per system .
• Parity checking.

SOFTWARE
• Easy menu-driven auto configuration software.
• Device driver includes print spooler and RAM drive.
• Supports multitasking with the appropriate shell-resident
software package.

SPEED
• 6/8/10 MHz speed with 0 wait states. 12 MHz speed
with 1 wait state.

WARRANTY
• One year parts and labor.

•Now includes SYSTEM SLEUTH'" from DTG , Inc.
A $149.00 value.
4600 Pell Drive
Sacramento, CA 95838
(916) 920-4600
Fax (916) 927-7684

Circle 524 on Reader Service Card (DEALERS: 525)

CDS -Advanced Computer Products I Custom Configured Systems & Upgrades
Our Entry Level System won't stick you
with a slow 8-bit 8088 CPU but give you
the best low cost system that includes a
High Performance 80286 Main board
operating at 10 Mhz with full 16-bit zero
wait state memory access. They system is
3 to 5 times faster than any XT and still
provides for the use of lower cost XT
peripherals. System includes:

We call this 12 Mhz Zero Wait state S"jS
A low cost 16 Mhz system is a grea1 solid
tem our Entry level AT because of the entry level 80386 product. Overall cost is
Fabulous Price Performance Ratio with a close to 16 Mhz & 20 Mhz 80286 systems
relative AT speed rating of 15.7 Mhz. and yet maintaining the ability to run all
Special offer includes choice of Std AT current and future 80386 Software. This
case or Mini Tower case. Memory con
figuration options include 512k,"I MB, 2 386SX system can run 16 Mhz or 20 Mhz
MB or 4 MB on the main board. This as well as being fully OS/2 compatible. The
system includes:
S"jStem includes:

* 640K Bytes Memory

• 64-0K Bytes Memory
• 30 Meg Byte Hard disk

•Mini tower Case

* 12MB Floppy Disk
* Hl·ret amber monitor

• 360k Floppy Disk (Optional 1.2)

200

w

*Mini lower Case / 200 W PS

PS

* 1.2 MB Floppy Disk
*HI-res amber monitor

*Hi-res amber monitor

* GraphJcs controller with printer port

*Graphics controller with printer port

* AT style keyboard

$949

t

• 1.2 MB Floppy Disk

*Graphics controller with printer port

*Hi -res amber monilor wilh contra/Ir·
•At style keyboard

• 40 MB Hard disk w/ 40 ms access

* Gase and 200 W Power supply

• M/10 Card, Serial, Game & Parallel

* 1 MB Memoiy
* 40 MB Hard disk w/ 40 ms access

* 1 MB Memory

* 30 MB Hard disk

•Case and 150 W Power supply

* 25 Mhz 80386 Main Board(See col 9 on table
below)

• 16 Mhz 80386SX Main Board (See col 7
on table below)

* 12 Mhz 80286 Main Board

• 10 Mhz 80286 Main Board

This 25 Mhz S"jStem is a great 386 value
based on our solid 80386 Chips and Tech
main board. This system will give you the
ability to run all 80386 Software or chose
our80386SX Model 16 and save S200. (or
custom configure any system from the
Main board Table below.
The sys tem includes:

•AT style keyboard

$1099

* AT style keyboard

$1599

$1899

7.2 Mhz less $50

AT~MPN.2:1 •••• $9'
AT!'"~ MPM, Dtt 1:1 •.••• St49
AT "8al; Jtl.L.MlplliC 1zl •••• $8

&rllDlllm:

2llNBsr225 .................. s1'P
..a srm .................. sa
40MB srm.o

.. .............. sm

40MBBr2Sl-1 .............. . . $ 369

80MB4096 ••• •• ••••••••••••••• S.519

PC, XT and AT Owners SAVE$! Power Up with our Perfomzance So/111ions! CDS has the complete line of System upgrade products!
.
. AT with a onon SI of 15.2 with exis1ing 120 ns memory . Gel out 16 Mhz version
CD~ h as l h e t)er formance upgra d e soIut1on to meet your computing for S 329 or look at the 386SX as a solution to future 80386 software requirements ·
nee s and buagetl
Current System
AT Speed Comparison
~ 4 Mhz
XT Turbo

80386SX Upgrade_ Solutions (Column 7) 16 and 20Mhz 80286 performance looks
1mpress1ve but for JUSt a hnle more you can have a 16 or 20Mhz 80386SX . All the
performance benefits of running 386 software ! From $589
Bullet 286-10 c:1.::;:o:i··l'l'":::~-·:i.·::
.. >:z,·:::...cz,.·:l···'::l····::·,··C·•:::.·:z::z::
..·:::.c:i>:oi·,·2··c:··-3,.,, 12.6 Mhz
80386 Solutions (Columns 8 & 9) 80386 Upgrade with Baby sized or full size 386
.,,,,_,,_,,.,,,.,,,... · ·..<·.">·:.>-·>.·.·.··.· ·.···'.J 15.4 Mhz
Bullet 286-12 k>.. ·
is your solid, reliable 386 solution. Based on the Chips and Tech chip set and a 80386-20
XT Solutions (Columns 1,2,3 & 6) Upgrade you r XTsystem to a 12.5 Mhz80286 AXT p_ushed to 25 .. (Add $200 for -25 CPU) This Board is available in ei ther baby or Full
Main Bd. w/1 MB DRAM only . . . . . . . . . . . . . . . . . .$ 449.
size. Full specs below. Special offer .. 386 Board w/ I meg $1099 Cache Boards available
Add a 1.2 Meg Flofpydrive kit for$128and yourS"jStem performs like systems costing 25 or 33 Mhz .
Twice as much. I you want to use existing 150 ns Memory we have AXT boards Compaq Portable Solution (Col umn 6) The Bridge 286/CP is the ideal Upgrade for
starting at .. $ 179 for our 7.2 mhz XT replacement bd or$ 199 for the 8 or 10 Mhz that trusty Compaq. 12 Mhz Zero wait state performance with up to 6 MB of on board
80286 replacement for your PC or _XT. This board is 100% com pa table withexisting memory makes this a long term winner. Board with no memory ... $495
Bridge 286-12 (Column 6) This board is comparable to Transformer with a on board
XT boards and Keyboard resulttng tn the lowest total upgrade cost.
AT Solutions (Columns 3, 4 & 6) Replace your slower AT mother bd with our 12 four floppy controller and brings full AT 12 Mhz performance to your PC or XT 5
Mhz Baby AT (tits original AT) for only ... $ 239! This board runs as fast as a 15.6 Mhz Slot or 8 Slot. It provides full OS/2 capability with up to 6 MB of on board memory .
Call for special memory pricing. board with no memory .. .$495
Column

I Bullet2U
280-7.2

2 Bullet2U
28(;.

3 Bullet2U
280-12.S

10

4 VLSI AT
280-12

S Precision AT

286-16

6 Bridge 286
280-12

7 CCI .l86SX
.l86SX-16

8 CCI 386
386-20

9 XGolden 386
386-25

CPU

80286-8

80280-8110

80286-HVl 2

80286-12

80"'..80-16

80280-12

80386SX·l6

80386-20

80386-20

Malh Co-po

80287-213

80281

80281

80281

80287

80287

80387SX

80387

80287/80387

C.Cbe Ram

N

N

N

N

N

N

N

N

N

64!2S61!024K

2561:/lMSIMMS

256.'lM SIMMS

2.16{JM DIP

256.'lM Sip/DIP

!OOns

IOOns

lOC\'SO ns

lOC\'SO ns

Dnml)'pe

64/2.S6K

64/2.S6K

64!256K

64/256.'1024K

Mem Speed

ISOns

120ns

JOOns

12<WIOO ru

McmConfig

l 12/640K/1M

St2/640K/IM

St2/640K/!M

Sl2/640K/t/2/4M

S12/640K/t/2/4M

Sl2K/JM to 6M

Sl2Kto8MB

t/2/416/8/10 MB

t/2/Wl6/32MB

8Bi1Slou

8

8

8

2

2

(2) s

2

2

I

100180 ns

16BitSlots

0

0

0

6

6

(3)3

6

5

s

32 Bit Slots

0

0

0

0

0

0

0

1

2

BIOS

Quadt<I

Quad tel

Quadtel

Award/AMI

Award/AMI

Phoenix

Phoenix

A ward/ Phoenix

AMI

RdatiYe Speed

9

12.4

15.6

IS.6

21.6

15.4

18.0

25.S

33.0

SI Rating

8.2

!LO

H.7

15.3

18.3

15.2

17.2
...

23.0
- - -

----

I
Prices subject to change without notice!

I

-

Orders Only

800-548-2644
Circle 520 on Reader Service Card

28.0

OD

CDS Advanc•d Computor Products
1630 Oakland Rd. Suite AlOO
San Jose, Ca 95131

- - - - - (408) 437-1003
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DRAM Tester
Includes
SIMM/SIP Option

,.,

~;'! 1~
..

F

ast RAMstar, a 64-,
128-, and 256-kilobit and
I-megabit DRAM tester, can
test chips in the 45- to 110-ns
range in 1-ns access-time res
olution. Developed by the com
pany Computer Doctors, the
DRAM chip tester has an op
tion that allows you to test
I-megabit single in-line
memory modules (SIMMs)
and single in-line pins (SIPs)
with 8- or 9-bit configura
tions.
The company 's 4-By
adapter lets you test each bit of
4- by 64-kilobit and 4- by
256-kilobit DRAMs individ
ually . The products are up
dates to Computer Doctors '
original RAMstar tester,
which has 16- and 18-pin zero
insertion-force sockets, auto
loop testing for long testing,
and access-time control from
80 to 180 ns. RAMstar' s test
rate is 6.25 Mbps with con
tinuous access speed set at 80
ns, and the tester can test all
bits at every address.
Price: RAMstar, $249; Fast
RAMstar, $349; SIMM/SIP
adapter, $189;
4-By adapter, $89; 5-volt
power supply, $25.
Contact: Computer Doctors,
9204-B Baltimore Blvd., P.O.
Box 470, College Park, MD
20740, (301) 474-3095 .

Inquiry 1001.

Workgroup Editing
and Review Software
for the Mac

T

he old saying that the
stongest drive is lo edit
someone else's copy holds es
pecially true when the edit and
review process involves an
entire workgroup. After 12 or
so passes, the document or
proposal can resemble some

SOPC-14
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Price: $995 .
Contact: ASDG, Inc., 925
Stewart St. , Madison, WI
53713 , (608) 273-6585.

Ntergaid Upgrades
Hypertext System
for the IBM PC

B

The SIMM/SIP and 4-By adapters plug into the I-megabit test
socket ofthe Fast RAMstar.
thing from Custer's Last
Stand .
A program called Mark Up
is designed to make workgroup
review less painful and labo
rious. With it, members of a
group can use a variety of
editing tools to independently
edit the same document at the
same time, without having the
application that created it.
The program uses an overlay
metaphor that lets you mark
up, expand , annotate, and
comment on an image of the
document.
After all editing is com
plete, a master reviewer col
lects the comments from the
overlays and incorporates them
into the final version. A pop
up palette of proofreader's
marks helps you add stan
dard editing symbols.
MarkUp works on any
AFP-compatible network, or
you can use a personal ver
sion of the program that in
cludes a run-time version of
MarkUp with each distributed
document. The program runs
on a Mac Plus or higher.
Price: $245; two-user ver
sion, $495; five-user version,
$995 .
Contact: Mainstay, 5311-B
Derry Ave., Agoura Hills, CA
91301, (818) 991-6540.

Inquiry 1003.

BYTE• SEPTEMBER 1989

New Scanlab
Prevents the
Washout Blues

P

rofessional ScanLab
I. I, the 24-bit color-sepa
ration package, can make al
lowances for impurities in
printer ink, so that your blues
are blue and your yellows
aren't orange. According to
developer ASDG, impurities
can exist in printer ink that
corrupt the final printout.
For example, magenta has
a slight touch of cyan . The pro
gram's utility software now
accounts for that, using less
cyan when mixing with ma
genta . The new program pre
vents blues that end up look
ing purplish, yellows that look
too orange, and washed-out
greens .
The package is a hard
ware/software combination
that includes a board that fits
into an Amiga expansion slot.
It works with the Sharp JX
300 and JX-450 24-bit scan
ners and Gold Disk's Profes
sional Page desktop publishing
package. Pages can be con
verted to electronic color sepa
rations, saved in Postscript
format, and sent to a bureau
for film production for offset
printing.
Professional ScanLab 1. I
requires an Amiga 2000 or
2500 with AmigaDOS 1.2 or
higher and a minimum of 2
megabytes of memory.

lack Magic 1.4, a hyper
text authoring system for
the IBM PC, now generates
reports, supports the extended
ASCII character set (with in
ternational characters), and
allows you to grab VGA and
multiple images from a screen
without having to name each
successive file. Ntergaid added
a DOS shell that lets you ac
cess other DOS programs .
When you're moving
through your application,
Black Magic notes what
you've read and remembers it
when you want to generate a
report. The report is then writ
ten to a text file when you ac
tivate the link. Because Black
Magic now supports interna
tional characters , you could
use it to create a language in
struction tutorial. The pro
gram's TSR screen grabber
lets you grab VGA and multiple
images , which you can incor
porate into your program. If
you import a CAD image ,
you can link specific points of
that image to explanatory
text. Documents can be as
large as your available RAM .
Black Magic 1.4 runs on
the IBM PC with 384K bytes
of RAM (640K bytes is rec
ommended), DOS 2.1 or high
er, and a monochrome , EGA,
CGA , or VGA graphics
adapter.
Price: $89.95.
Contact: Ntergaid, Inc.,
2490 Black Rock Tpk ., Suite
337 , Fairfield , CT 06430 ,
(203) 368-0632 .

Inquiry 994.

Plotters for people
who want more,
but can\ afford expensive.
The truth is, some companies
can buy any plotter they want.
But most companies have to
be concerned about budgets,
as well as quality and per
formance. That's why Zericon's
line oflarge format plotters
are becoming so popular.
They're made with exceptional
craftsmanship utilizing
advanced manufacturing
techniques right here in the
USA. Now you don't need a big
budget to afford agreat plotter.

$1695. -$2995.
Starting at $1695 for our ValueLine™Dsize, to $2995
for our Designer series A-E model, we make a large
format plotter that's just right for
your application.
Zericon plotters are
compatible with all pop
ular CAD software pack
ages. They accept media
sizes from 8Y2 x11" to 36 x
48! 1 With .002" repeatability,
quality is assured for even the

most demanding application. And
where scale is important,our
X& Ycalibration feature offers
precision for critical applications
like PCB artwork. "Installation
is a Breeze" because we include
acustom configured cable
tailored to your software and
hardware combination.

Call us today.
We'll send you a free sample plot,
provide full information about our
entire line oflarge format plotters and
outline our customer service program,
which includes complete product satisfaction or your
money back within 10 days ofpurchase. We'd like
to win you over as a Zericon customer. And we've
got the plotters to do it. Call
us today. Zericon, Inc. ,
40491 Encyclopedia
Circle, Fremont,
CA94538.
In CA (415) 490-8380.
FAX (415) 490-3906.

00) 727-8380

:ZEFl/COl\I
Mareplotter. Not more money.
Circle 529 on Reader Service Card
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The Software Engineering Store
c
Borland Turbo C v2 ...................... ... ... . $105
Borland Turbo C v2 Prof.................... $175
Blaise C Tools Plus/5.0 .......................... $99
Creative Vitamin C ............................... $169
Genus PCX Programmer's Toolkit ... $155
read, write. modify & modify ".pd' grapbica files

Gimpel PC Lint ..................................... $99
Island Systems C Meta-Menu ............ $165
Magna Carta C Windows Toolkit ........ $89
Microsoft C v5.l ..................................... $325
Microsoft Quick C .................................. $73
Novell Btrieve ................................... ... $199
Softfocus Btree/ISAM .......................... $99
comprcbensf\-e file/index manager wiLb all IOUrce

Wordcraft C Workshop ......................... $69
c training manual & sortwarc
Zortech C + + ..................................... $129
Optimizing C+ + Compiler

Other Languages & Tools
Abraxas PCYACC ............................... $359
Digitalk Smalltalk/286 ......................... $164
Borland Assembler & Debugger ....... $105
Borland Turbo Pascal v5.5 Pro .......... $17:
Burton Tlib ............................................. $89

386 Hardware
Hauppauge 386XT
replaces your XT mother
board to provide top 80386
performance with maximum
compatibility. The 386XT
works with virtually all 8-bit
and 16-bit adapter cards and
runs standard versions of 16
bit and 32-bit software in
cluding DESQview, OS/2,
Windows/386 and UNIX.
The board includes 16Mhz
32-bit CPU, lMB zero wait
state memory, 80387 socket
and 8 slots (2 16-bit, 1 32-bit)
The 386XT is backed by a
30 day money-back guaran·
tee and one year warranty.
386XT w/lMB RAM $1295
20Mhz AT w/lMb
$1645
33Mhz AT w/4MB
$3875

Hauppauge!

source code management system

Copy Tech Disk Duplicator Pro ........ $:29
Matrix Layout .................................... ... .$129
Microsoft Macro Assembler ................. $111
Microsoft Windows SOK v2.1 ............. $349
Mortice Kem MKS Toolkit v2.3 ......... $175
KORN shell & 130 UNIX- ·lite utili ties

Periscope I 512K v4 ..................... ... .. . $599
Polytron Professional PVCS ............... $359
Qualitas 386-Max ..................... ............. $69
80386 memory manager

Solution Systems Brief ........................ $call
Turbo Power Turbo Professional ......... $99
Whitewater ACTOR ........................... $449

The Software
Engineering Store

1-800-443-7176

CWindowing
Vitamin C ................................ .. $169
VC Screen ......................... ....... $129
top·no tch code generat or for Vitamin C

DESQview API Ref & C Lib. $179
use internal DESQview functions

Vermont Views .................... .. .. $359
complete functionality & great
documentation

DataWindows .......................... $229
easy-to·use with great documentation &
fulf source

C Windows Toolkit ................. .. $89
high performance low level functions

Debugging
Periscope v4 by Periscope : The
Periscope debuggers provide the
combinations of hardware and
software you need to solve really
tough programming problems.
Periscope includes all the debug
ging features you need, but with
minimum overhead and maximum
flexibility. With Periscope you
can debug programs which need
all memory, have real-time re
quirements and/or are picky
about vector usage.
$599
Periscope I w/512K
Ok memory overhead!

Periscope III

$1199

hardware breakpoints and trace.back for
real-time applications

In Calif: 1-800-635-0969
(415)957-0111

Higb productivity development for MS Windows

Visa • MasterCard
COD • Check
• Most orders shipped within 24 hours

Free Catalog & Newsletter
We carry hundreds of products from dozens of pub·
lishcrs. Call or write for your free subscription 10
our catalog and ncwslctlcr.

• Free shipping on orders over SlOO

657 Mission Street, #300-BT
San Francisco, CA 94105

C Database
C-Tree ............................... ....... $314
highly portable file manager with full
source

C-Tree IR-Tree Bundle .......... $519

cq5Laccess·i~·c:free·r;ies
call
Btrieve ...................................... $199
Btrieve Network ...................... $469

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

file manager with built-in error recovery
& combined data/ index files

B-Tree/ISAM ............................. $99

Programming
Classes

Returns
We want you 10 pay for only the tools you really use .
If you order anything featured in this ad (or most of
the products in our catalog) you can open and use
the product for up lo 30 days and still return it if it
doesn't meet your needs.

The Software Engineering Store offers
hands-On training classes in C, Pascal
and other languages at our San Francis
co store. Please call for a course outline
and schedule.

highly portable with full source

C·lndex for Microsoft C ......... $179
C-Index for Turbo C ................. $89
combined data/index files with great per·
formance and full source

pBase ........................................ $179
true relational database manager

Prices 1ubject to chaoge without notice· 01988 TSP All IUgbto Raerved • Sep '89 Byte
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SHORT TAKES
BYTE editors 'hands-on views ofnew and developing products

Studio/1
THE FACTS

Describe Word Publisher

Studio/I
$149.95

SuperGluell

Requirements:
Mac Plus, SE, or II
with at least I megabyte
of RAM; it will run on a
system with two 800K
byte floppy disk drives, but
a hard disk drive is
recommended.

Ami Professional
POSTcard

Electronic Arts
1820 Gateway Dr.
San Mateo, CA 94404
(415) 571-7171

Electronic Arts
Decolorizes
Studio/8

Inquiry 986.

L

ast year, Electronic Arts
brought out a color paint
program for the Macintosh
that is still the best in its class.
The only problem with Stu
dio/ 8 is the color. You can
create some beautiful images
with the program, but you
need a Mac II with lots of
memory, not to mention a
color printer if you want to get
the images off the screen.
Electronic Arts has now de
colorized the program, added
some capabilities , and re
leased it as Studio/I. This
monochrome paint package
runs on anything from a Mac
Plus on up . It's the most capa
ble graphics program I've seen
yet that will work on a system
with just I megabyte of RAM.
Studio/ I has the same hefty
toolbox as its colorful prede
cessor: freehand pencil,
paintbrush , airbrush, text
typer, filler, eraser, magnifi
er, selectors, a palette of 40
background/foreground pat
terns (including gradient
fills), and tools for drawing
straight lines, bent lines, rect
angles, ellipses, polygons, tri
angles, freestyle shapes, and
Bezier curves. Manipulating
these shapes is easy; you can
quickly rotate, distort, shrink ,

or stretch just about anything
you can draw.
The capabilities for draw
ing and editing are enough to
make this an excellent pro
gram. But Studio/I also has
animation facilities.
Not everyone has a need to
whip up animated graphics,
but the developers have de
signed such a nice process that
this part of the program will
lure even people who have got
ten no closer to animation than
Mighty Mouse cartoons. If
you have done any work with
animation, the method for
creating moving pictures with
this program will seem (par
don the cliche) intuitive. If this
is new to you, the manual will
help make it clear.
You can paint/draw each
frame yourself or create key
frames and have the program
make the transitions from
frame to frame for you. The
animation control panel is
straightforward; so are most
of the dialog boxes, although I
have some nonintuitive trouble
with the setup for doing some
three-dimensional effects.

The rectangular control panel
has buttons for moving back
ward and forward through the
frames, for playing back the
animation, and for setting the
speed of the playback. One
very handy feature is a simple
thing: a line that tells you how
much memory you have left for
the rest of your animation. (I
usually had about 160K bytes
to start with and could com
fortably fit in about 20 frames
of fairly undense content.)
The Anim three-dimen
sional effects take some work
to get used to, but they're
worth the plotting if you like
dissolves, zooms, and fades.
By entering numbers for x and
y axes, you can do some fancy
visuals with this program.
And with a folder of sounds,
you can add sound effects
(e.g., boing, warp, and bip) to
the graphics. To really do
much with Studio/l's anima
tion functions, you'll need
more than a megabyte of
RAM, though .
The program works with
most file formats, including
PICT, TIFF, PICS , Mac

Paint , Encapsulated Post 
script, and Electronic Arts'
own format for compressed
animation files, SIAN . I hada
chance to scan some images
with the program but wasn't
able to check out its ability to
play animations in HyperCard
stacks. The package comes
with a HyperCard disk for in
stalling the Animation Driver
XCMD. Thisisacomplexpro
gram that takes time to ex
plore . I had less than a week
with beta software, so I'm sure
there are other things I haven 't
hit upon.
Companies like Electronic
Arts, Silicon Beach Software,
Cricket Software, and Super
Mac Technology have devel
oped some very capable color
paint programs, but Elec
tronic Arts deserves extra
points for remembering the
Mac owners who don't have
the luxury of equipment for
color graphics-or for those
people who prefer to work in
black and white. After all,
some of the best things in
life-The Honeymooners and
the first third of The Wiwrd of
Oz, for example-are black
and white. D
-D. Barker
continued
SEPTEMBER 1989 • BYTE

81

SHORT TAKES

Word Publishing for OS/2

I

f you're looking for some
thing just a bit different in
IBM PC-based word manipu
lation, Lennane Advanced
Products, a recently formed
company whose entire mission
in life is producing programs
for the OS/2 Presentation
Manager (PM), is developing
what it calls the DeScribe
Word Publisher (DWP). The
program is a real hybrid, lying
somewhere between a word
processor and a full-fledged
desktop publishing package.
DWP is a true child ofOS/2.
Most of the under-develop
ment PM programs I've seen
don't take full advantage of
OS/2's very own graphical
user interface. But it's evident
that Lennane's designers are
committed to PM. They
started with a given (PM) and
asked themselves how a word
manipulation program could
take the best advantage of it.
Despite some rough edges,
they're well on their way.
My copy of DWP was an al
pha version. Understandably,
it had its bugs and shortcom
ings. But after only 15 min
utes, I was happily producing
multicolumn documents with
a variety of fonts, type sizes,
and styles. If you, like me,
have ever spent hours attempt
ing to get one of the leading
desktop publishing programs
to produce a simple multi
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THE FACTS

DeScribe Word
Publisher
$399

Lennane Advanced
Products
4047 North Freeway
Blvd.
Sacramento, CA 95834
(916) 646-1111
Inquiry 987.

Requirements:
An 80286- or 80386based IBM PC or
compatible ru nning
OS/2 I. I, with at least 2
megabytes of RAM and
a hard disk drive.
column page layout, DWP is a
minor revelation.
Its user interface is remark
ably intuitive. I rarely had to
call up the extensive (800K
byte) help file. DWP uses

those ubiquitous style sheets to
customize the look of a page or
even a block of text. But unlike
competitors, the program's
style sheets are easy to fill out.
And they're not set in stone

either. I found I could change
the layout of a page on the fly
with a couple of mouse-clicks.
But DWP's variable undo
feature is absolutely unique
among PC-based word proces
sors. And it's almost worth
the price of admission by it
self. I've been frustrated by
the so-called undo ability of
most word processors. If
you're lucky, you can undo
just your last change and
maybe a level or two back. But
DWP's variable undo lets you
undo any number of changes,
all the way back to when you
started working on the docu
ment. The last time I saw
something like this was in my
first word processor, which
ran on a VAX.
Several high-end PC-based
word processors come close to
DWP. But none are anywhere
near as easy to use. DWP does
have one major shortcoming in
its lack of graphics capabili
ties, which won't be available
until next year. DWP was also
molasses-slow on my IO-MHz
AT clone. It's a bit more
acceptable on a 20-MHz AT,
and (as you might expect) it
flies on a 33-MHz 80386.
DWP isn't the be-all, end-all
PM program, but it's a solid
start, and it's the only pro
gram I've seen that's actually
fine-tuned to PM. D
-Stan Miastkowski

Save and Annotate Your Mac Output

T Webster's
Dictionary
utility

wo of the definitions in
for
the word
are, as a noun,
"fitness for some purpose or
worth to some end," and, as an
adjective, "capable of serving
as a substitute in various roles
or positions." Solutions Inter
national 's SuperGluell is one
of those versatile Macintosh
utilities that assumes both
roles.
Its fitness of purpose comes
from providing the Mac with a
"print to disk" capability.
That is, it captures an applica
tion's printer output and re
82
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directs it to a disk file. Since
printing operations are graph
ics-based on the Mac, the file
becomes a copy of the docu
ment, down to the different
fonts, embedded charts, and
diagrams. SuperGl uell then
serves as a substitute in that
you can "print" your Page
Maker newsletter and then
send this file for evaluation to
a graphics designer who
doesn't have PageMaker.
SuperGluell consists of two
main files, ImageSaverll and
SuperViewer, plu s several
support files. The lmageSav

erll file masquerades as a
Chooser-selectable printer
driver, redirecting the appli
cation's printer 1/0 to a file.
The SuperViewer file is the
other halfofthe equation: It's
the application you use to ex
amine these files. Since
there's no licensing fee for dis
tributing SuperViewer, you're
free to send a copy of it along
with your output files .
Yo u can adjust Image
Saverll to emulate either an
ImageWriter or a LaserWriter
from the Page Setup dialog
box for those applications that

can deal with only these
printers rather than Image
Saverll's generic printer (the
default). Whenyou'rereadyto
print, you can select what for
mat the output is to be saved in
(Image, BackFAX cover page,
PICT, Scrapbook, or text
only) and optionally preview
the output.
The SuperViewer applica
tion lets you look at and per
form some slick operations on
these captured files. You can
extract portions of text or ex
tract parts of captured images
continued

Embedded systems desi~ners have already used CrossCode C in over 413 different applications.

CrossCode C comes with four
powerful tools to help you program your
68000-based ROMable applications
From C source to final object, each tool takes you
one step closer to your finished ROMable design

C

rossCod e C i designed specifically
to help you write ROMable code for
all members of the Motorola 68000
family. Four powerful tools take you from
C source to object code:

you could write your whole application
with it:
• The assem bler features an advanced
macro language. conditional assembly.
"inc lude" files, and an unlimited size
symbol table.

1. C OMPILE R: To get truly ROMable
code, you have to start wi th a truly
ROMable compiler. Here are three
C rossCode C fea tures that you won't find
in any ordinary C compiler:

• Detai led cross references show you
where you've defined and referenced
your symbols.

• Compiler output code is split in to five
independent memory sections that you
can assign into ROM or RAM as you
please.

• After a li nk. you can actually convert
your "relocatable" a sembler listings
into "abso lute" listings that contain
absolute addresses and fully linked
object code.

• You can optimize the code fo r your
application because you control the sizes
of data types. For example. you can
optimize for speed by using two byte
ints, or get maximum versa tility by
using fou r byte ints.
• You can easily write assembly language
routines that call C func tions and vice
versa, because the compiler uses simple.
well documented parameter passing
conventions.
2. ASSEM BLE R:
C rossCode
C
comes wi th a Motorola-style assembler
that has all the fea tures that assembly
language programmers require. In fact,

3. LI NK E R: The C rossCod e C linke r
is designed to handle truly huge loads.
There are no limits on the number of
symbols in your load or on the size of your
output file . And you can always count on
full 32 bit target addressability. because
the linker operates comfortably in the
highest ranges of the 68030's address
space .
4. DOW NLOA DE R: C r ossCode C
comes with a downloader that puts you in
touch wi th all EPROM programmers and
emulators. It can convert your load into
Motorola S- Records. Intel Hex. Tek Hex.
Extended Tek Hex. and Data 1/0 ASCII

Hex. You can also produce a binary image
and convert that image into any format
you might want. In all formats, bytes can
be split into EPROMs for an 8. 16, or 32
bit data bus.
W hy Wait
Once you start using C r ossCode C, you
may just wonder how you ever got the job
done before! It' s available under
MS-DOS for just $1595, and it runs on all
IBM PCs and compatible (640K memory
and hard disk are required). Also available
under UNIX. XENIX . and VMS.
CALL TODAY for more information:

1-800-448-7733
(ask for extension 2002)
Out side the United States. please dial

PHONE: 1-312-971-8170
FAX : 1-312-971-8513
SOFTWARE DEVELOPMENT SYSTEMS, INC .
DEPARTMENT 51
4248 BELLE AIRE LANE
DOWNERS GROVE. ILLINOIS 60515 USA
CrossCode™ is a 1rudemark of SOFTWARE DEVELOPMENT
SYSTEMS, INC . MS-DOS ® " a regiS!crcd 1radcmarl. of
Microsoft. UN IX ® 1.i. a rcgis1ered 1rademark of AT&T. XENIX®
1~ a registered lrademark of MicroMlft .
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THE FACTS

SuperGluell
$119.95

Solutions International
30 Commerce St.
Williston , VT 05495
(802) 658-5506
Inquiry 988.

Requirements:
Mac Plus, SE, SE/30,
or II running System 6.0.2
or higher with l megabyte
of RAM.

using either the built-in Mar
quee or Lasso tools. Where
SuperViewer really shines is
in its GlueNotes feature: You
can annotate a document, both
text or graphics, with the elec
tronic equivalent of Post-it
notes. This is similar to the
Notes feature in MacDraw
I . 1, but the advantage here is
that you can annotate anything
that can be printed , and the
notes can hold text or an image

(but not both) . SuperViewer
can print these files , including
their notes.
The printed output of files
containing notes is handled
elegantly. First, there 's a
thumbnail (miniature) view of
the document, with each
note's position marked on the
image and assigned a number.
Following this thumbnail
view are, by number, the notes
themselves . It's an effective

way to keep what might be
large amounts of disparate in
formation organized.
I used a late beta version of
SuperGluell on a Mac II
equipped with 5 megabytes of
RAM and 32-Bit QuickDraw,
and running System 6.0.3.
ImageSaverll worked well
with word processors (Full
Write Professional 1.0, Mind
Write 2.1, and MacWrite 5.0)
and graphics applications
(MacDraw 1.1, PixelPaint
2.0, and SuperPaint 2.0). The
Preview window worked well,
even with PixelPaint, where it
displayed a full-color view of
an image before I committed
the output to a file.
However, applications that
emit special PostScript com
mands can cause problems or
give you what looks like an
empty file, but actually con
tains Postscript code. Offend
ers in this area are Adobe Il
lustrator, Aldus FreeHand,

and early versions of Page
Maker. Some of these prob
lems should go away with the
improved printing drivers in
System 7 .0, but until then ,
check out the application care
fully before attempting to save
output to your Macintosh 's
hard disk. GlueNotes worked
fine , but I wish that you could
open all the notes at once ,
rather than just one at a time as
you must do with the current
implementation .
Despite these minor quirks,
SuperGluell's ingenious cap
ture mechanism worked with
out a hitch , even with color
graphics , and GlueNotes lets
you comment on a document
in a simple, intuitive way. If
your work has you shipping in
formation electronically
across the country in a medley
of formats and wishing there
was an easier way, Super
Gluell is a must buy. D
-Tom Thompson

Text Marries Graphics under Windows

W

ith Ami Professional,
Samna adds a boatload
of features and improvements
to the original Ami, the com
pany's inexpensive ($199)
program that combines word
processing and basic desktop
publishing under the Windows
graphical user interface
(GUI). Ami Professional lets
you do fairly sophisticated
graphing and drawing, use
macro commands, and import
TIFF, XLC, PIC, EPS, and
PCX graphics files. At press
time, Samna was working on
supporting CGM files.
The new version also sup
ports Dynamic Data Ex 
change, a protocol developed
84
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by Microsoft for message
passing between applications .
Using DDE, changes made to a
spreadsheet would automati
cally update a related graph in
Ami Professional. The pro
gram can also import data
from non-DDE programs like
Lotus 1-2-3.
But first things first: If
word processing is your pri
mary application, beauteous
graphs and such aren't worth
much if the program you're
working with can't efficiently
manage text. This program
lets you work in two modes :
draft, for high-speed text en
try, and layout, w)Jich gives
continued
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COLOR IMAGE PROCESSI
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-Fred Molinari. President

Pages 6-7, New Products Handbook

Why clown around in black and white
when you can do it in color...just as easily.
The DT2871 Frame Grabber.
The next logical step.
Now, moving from monochrome to color
image processing is as easy as plugging our
DT2871 (HSI) Color"' Frame Grabber into
your IBM~ PC A~-compatible computer.
The DT2871 features real-time 24-bit
color capture and display. It also performs
real-time RGB/HSI and HSl/RGB color-space
conversion for processing captured images in
either the red-green-blue or hue-saturation
intensity domain .. . intensity being the link to

monochrome processing which performs gray
scale operations.
The DT2871 connects directly to
OT-Connect"' processor boards for faster
compute-intensive color processing. And, is
supported by our Aurora"' software for
accelerated application development
Now, color image processing can be much
less complicated and quicker to execute.
So, add a Little color to your act

FREE 1989 Image Processing
Handbook.

Call (508) 481-3700
In Canada, call (800) 268-0427

DA1l1 TRANSLATION®
Wand lloodqulrton: Data TllftSlllJon Inc.. 100 Loeb On.., - . i llA 0!752·ll92 USA. (508) 481·3700 Tb 951646
Unbd IUqdoe Holdql&llton: Oata TllftSlllJon lllL Tho 11-.Y Bus.iess Pan. ""*"cNm. Beruln RGU 2QJ, LI.It (07341793838 Tb 9'011914
Wm Gonnany HudquMton: Oata TllftSlllJon GntH. Slutlgartet Strass.66. 7120 ~~- w.st G<tmony01742·5'025
lntomatloul SalH Ofllc:et:Auslnlil (21662-4255;8'!pm (2) 466-8199; CM1ldil (416J 62!>-1907;C!w !11868·72114017, (4081727-8222; llervnalk (2127 45ll:Frilnll (013721«;fronct Ol 69077802;Grteet Ol 951-4944,!311527 039 Ol 361-4300;
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to your data collection and
data entry problems!

The Psion Organiser II
& dCAPP
Psion Gives You the Answers!
With eight different Organiser II models to choose from, Psion lets
you select the Organiser II that best meets your needs. Standard
configurations are available with or without built-in software pro
grams, and provide the options of either two or four lines of LCD
display, several different
keyboard designs, and from 32K
to96K of internal RAM memory.
All Organiser units can use our
removable and interchangeable
memory modules, allowing the
Organiser II to be configured to
meet your unique data and
program memory require
ments.

POWER
The Organiser II is a powerful
hand held computer capable of
running a broad range of pre
written programs. When an off
the shelf program just won't due,
you can custom program the
Organiser II to the unique
requirements
of
your
application . From inventory
control to remote sales order
entry, the Organiser II has the
power to do the job.

P E RIPHERALS
For jobs ranging from simple
data collection to an RS-485
factory floor network, the
Organiser II has the right tools
for the job. Peripherals include
Bar Code Wands, Laser
Scanners, Mag Card Readers,
Portable Modems and Printers,
Carrying Cases, all the way to a
broad range of interfaces which
include serial, parallel and
multiple types of SPC devices.

dCAPP Gives You the Solution!!
• dCAPP data collection software is completely user configurable
allowing even non-programmers the ability to create their own
custom data collection program for the Organiser II in a matter
of minutes, including its own operating instructions manual. •
dCAPP data collection software is completely user configurable.
Keyboard, Magnetic Card, or BAR CODE input.• Direct Interface
to most Database and Spreadsheet programs; (dBASE 3, dBASE
4, Lotus 123, D.l.F., and many others).

TYPICAL APPLICATIONS: Inventory Control; Stock Taking;
Tools and Equipment Control; Sales Route Accounting; Quality
Control and Inspection Reporting; Tank Farm Gauging; Stores
Accounting; Plant Inspection; and More . . .

For more information, contact:

XEC Products
13575 58th Street No.rth, Suite #123 """''~~~~--C.::
Clearwater, Florida 34620
..... ~ ..~::,::~
(813) 538-4190
..

._:::::.:.=.=:=
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you a preview of the finished
product as you type.
With Ami Professional, you
can create a document with
footnotes, a table of contents,
and an index . Ami doesn't
treat footnotes and your index
as outcasts. They are included
with the main copy, which
allows you to edit them on the
same page as the rest of your
text. When generating the
table of contents, all I had to do
was tell the program the styles
for titles and headings; Arni
Professional collects them
into a table of contents and
adds the correct page number.
When I double-clicked on an
item in the table of contents,
the program took me directly
to the page. A similar ap
proach is used for indexing.
Ami Professional lets you
use DDE in two ways: You can
link Ami with another Win
dows application where both
applications are active on your
screen, or you can use a file
import ing function that up
dates the linked files when you
load them .
Other features include com
plex hearlers and footers, mail
merge with conditional state·
ments, and a tables facility that
lets you create and maintain
tabular formats and bring in
data from spreadsheets. The
program lets you add hidden
notes, which is handy when
several people want to review
a document and make com
ments to it. What I liked about
Ami Professional's imple
mentation of annotated notes
is that if you anchor a note to a
word and someone acciden
tally deletes that word, the
note will remain intact, pre
venting accidental deletions of
comments .
One common complaint
against full-blown desktop
publishing packages is the
slow reaction when substan
tially editing a document in
WYSIWYG mode. Some
times, you have to get back in
your word processor, make
your edits, and repour the
document into your desktop
publishing program . Ami
Professional also is not a speed
demon. However, while draft

mode is best for text editing ,
you won 't be twiddling your
thumbs too often while editing
in layout mode. The beta ver
sion I looked at was faster than
the original Ami, but at press
time, Samna was still tweak
ing the program 's speed capa
bilities.
As for Ami Professional's
page layout and drawing capa
bilities, the program is not
(and is not meant to be) quite in
the same league as full -fea
tu red desktop or drawing
packages. But what it does, it
does nicely, and the GUI made
it easy. The program can do
basic drawing (e.g., ellipses ,
lines, circles, and round-cor
nered boxes). I created a bar
chart from text data I'd al
ready entered by using the
mouse and simply selecting
the type of chart I wanted.
Ami Professional can wrap
text around graphics frames,
support multicolumn and
variable-width column layout ,
and anchor defined text or
graphics to the main body of
text. You can also use the pro
gram to edit gray-scale images
for qualities like contrast and
brightness.
If you're looking for a pro
gram that can do desktop pub
lishing and word processing
for under $500, I recommend
that you look closely at Ami
Professional. It bundles power
with simplicity. o
-David L. Andrews
continued

Ami Professional
$495
Requirements:
IBM PC with 640K bytes
of RAM and Windows
2.01 or higher (a run
time version is included);
a Microsoft Mouse is
recommended.

SamnaCorp.
5600 Glenridge Dr.
Atlanta, GA 30342
(800) 831-9679
(404) 851-0007
Inquiry 989.

1-800-223-6925
The following savings are possible with PACK MA01c:

In Canada call: 319-395-7300
Mon.-Fri. 8:30 a.m. 10 S:OO p.m. CST

F.AJC: 319-39S--0217

Disk Size

Space Before

Space After

Or send check or money order

20 Megabytes
40 Me1:abytes

PACK MAGIC
4 Megabytes
5 Megabytes

PACK MAGIC
12 Megabytes
23 Megabytes

,---------
.r-~,,,-

It's like getting a bigger hard disk/

PROBLEM: Backing up your hard disk take forever,
so you do it far less often than you should.
SOLUTION: Use P ACK M AG IC to compress your
directories before backing up. You ' ll cut the time and
number of disks needed to back up by half or more.

PROBLEM: You'd like to reduce the amount of pace
occupied by the programs you use frequently, or
you're a software developer and your program i too
large to operate on a 360K floppy di k.
SOLUTION: Al o use PACK M AGIC to compress your
active program files (.com and .exe files). The
average reduction for program files is 22%! Your
programs will continue to fu nction normal ly, but will
occupy le s di k space.

payable to Parsons Technology.

DcpL

375 Collins Road E
Cedar Rapids, Iowa 52402

$49 + $5 shipping

'OT COPY PROTECTED
I CLL'OES PRINTW MAN AL

NAME----------------~
ADDRESS _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
CITY _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
STATE{ZIP
CHECKD

PHO E _ _ __
MONEY ORDER 0

VISA 0

MASTERCARDD

CARD #;___ _ _ _ _ _ _ _ _ EXP. DATE _ __
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NDVAS

The Leader in High Performance Since 1982

Send a POSTcard to Your PC

NOVAS NEAT 286-20MHz 40MB VGA SYSTEM
1 MB SIMM Module RAM
1.2 MB or 1.44MB Diskette Drive
High Speed 1:1 Dual Controller
Enhanced 101 Tactile Keyboard
200W Power Supply
Mini-Tower Case
40MB 28ms Hard Drive
16 Bit High Speed VGA Controller
High Resolution VGA Monitor
DOS 3.3 wtGW Basic
• 80286 Harris CMOS
• 16MHz CPU Running at 20MHz
• Chips & Technologies 286 Neat Chipset
• Interleave/Page Mode OWait
• Shadow RAM, Clock, Battery, AMI BIOS
• 8 110 Expansion slots, EMS 4.0 support
• Expandable to 8MB on Motherboard
• 287 Socket. 2 Serial, & 1 Parallel Port

POWER METER MIPS

= 3.38

f.t?: ~?vG?system

$2775.

NOVAS 386-25MHz W/CACHE BOMB VGA SYSTEM
1 MB SIMM Module RAM
1.2 MB or 1.44MB Diskette Drive
Chips & Technology 82C307 Cache
High Speed 1:1 Dual Controller
Enhanced 101 Tactile Keyboard
200W Power Supply
Tower Case
80MB 28ms Hard Drive
16 Bit High Speed VGA Controller
High Resolut ion VGA Monitor
DOS 3.3 w/GW Basic
• 80386 Intel 25MHz CPU
• Chips & Technologies 386 Chipset
• Interleave/Page Mode OWait
• Shadow RAM, Clock, Battery, AMI BIOS
• 8 110 Expansion slots, EMS 4.0 support
• Expandable to 16MB on Motherboard
• Socket for 2871387/Weitek
• 2 Serial. & 1 Parallel Port

POWER METER MIPS

=

5.87

f.t~222 VGA System

$4795.

Baby Neat 286-14MHz (12MHz CPU) Motherboard W/OK . .. . .. $375
Baby Neat 286-20MHz (16MHz CPU) Motherboard W/OK . .. . . .$475
Baby 386-20MHz (20MHz CPU) W/OK . .. .. .. .. . . . . . .. .. . .$745
AT 386-25MHz (25MHz CPU)
W/OK W/Chips 82C307 Cache Controller . . .. .. ... .. .. . . . .$1395
5. NOVAS 4000 Super 16 Bit VGA
Expandable to 1 MB. 1024 x 768 Resolution . .. . . . . ... . . .. . .$295

1.
2.
3.
4.

" .. . FULLY LICENSED TO UTILIZE

NDIB!!i

--- -

b: :;§"-::§: PATENTS . . . "
Quality Products From

COMPUTRADE CO.
780 MONTAGUE EXPRESSWAY,
SUITE501 , SAN JOSE . CA 95131

SPECIAL PRICING FOR OEM, VAR, & DEALERS
Corporate & University Discounts
' VGA, XT. AT & IBM ar< tmdema rks of
/11ten1alio na1 Busiru.>ss Macbt1res

·Prices & specs subject to cbar1ge
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U.S. SALES:(408) 435-2662
U.S. FAX: (408) 435-5458
Circle 80 on Reader Service Card

ward Software's aptly
named POSTcard is an
A
add-in card that monitors your
IBM PC during the POST
(power-on self test) sequence
that ' s run from the ROM BIOS
every time you turn on your
system. POSTcard has both a
dual-digit LED display and a
setup of I 0 individual LEDs
that tell you (in hexadecimal
and binary, respectively) what
tests are being performed. If
your system locks up, it tells
you exactly where the problem
lies .
POSTcard's power lies in
its ability to test a system with
out the need for an operating
system, a monitor, or a disk
drive . It's particularly useful
for apparently dead and other
wise-undiagnosable systems. I
borrowed an "unfixable" AT
motherboard from a local
computer store , plugged in
POSTcard (into an 8-bit ex
pansion slot) , and within min
utes found that its problem was
a defective direct-memory 
access controller chip.
Beyond the POST, POST
card also automatically per
forms extensive diagnostics on
major system components, in
cluding memory, disk drives ,
and communication ports . Its
unique ability to continually
loop through the same tests is
particularly valuable for iso
lating those annoying inter
mittent problems. My AT was

THE FACTS

POSTcard
$399

Requirements:
Any IBM PC or
compatible.
Award Software, Inc.
130 Knowles Dr.
Los Gatos, CA 95030
(408) 370-7979

/

Inquiry 990.
occasionally locking up for no
apparent reason, and diagnos
tic software told me nothing
was wrong. But after nearly a
full weekend of nonstop loop
ing , POSTcard found a stick
ing memory chip.
POSTcard isn ' t designed
fornovices. You'll need a solid
knowledge of PC hardware
and your BIOS . Even with its
well-written manual , I spent
well over an hour puzzling
over setting the card ' s two
banks of DIP switches. Add its
price tag, and it's clear that
POSTcard isn ' t the type of
add-in that's designed for
everyone . But if you repair
computers for a living or are
responsible for a building full
of corporate PCs, POSTcard
can save scads of time and
money-not to mention your
sanity. •
-Stan Miastkowski

STANDBY UPS MODELS
Power Output

250
300
500
600
900
1200
1600

WATI
WATI
WATT
WATI
WATT
WATT
WATI

120 Voll Models

208-240 Voll Models

$ 379 .00
$ 549.00
$ 699.00
$ 899.00
$1249 .00
$1499.00
$1999.00

$ 429 .00
N/A
$ 799 .00
$1049.00
N/A
$1749.00
$2299.00

TRUE ON-LINE UPS MODELS
Power Output

120 Volt Models

208-240 Volt Models

1000 WATI
3000 WATT
5000 WATI

$2249 .00
$5495.00
$8950.00

Available
Available
Available

®
LISTED

FOR L.A.N
HOVELL

L AIS

TESTED AND
APPROVED

~ Ne1Wo,e( ompo1,ble

PARA SYSTEMS, INC.
1455 LeMay Drive
Carrollton . TX 75007

~

Tel ephone :
(214 ) 446-73 6 3

1-800-2 3 8-7 2 7 2
FAX : (214 ) 446-9011

Circle 220 on Reader Service Card

TELEX : 1402750MEGA

FIRST IMPRESSIONS

•

Andrew Reinhardt

Not Quite as Simple
as 1-2-3
The new high-end
release 3.0 of Lotus 1-2-3
finally arrived, endowed
with a huge assortment
of long-awaited features
but the features come
at a price
ew software packages have ever
been more anticipated than Lo
tus 1-2-3 release 3.0, the new
three-dimensional spreadsheet
application from Lotus Development.
Now that release 3.0 is here, the news is
decidedly mixed. The product adds
dozens of new features and capabilities,
and it addresses weaknesses that have
plagued 1-2-3 for year~ . But release 3.0
is so big that it needs at least 1 megabyte
of memory and an 80286 or higher CPU
just to operate, and it's so slow that it
runs at almost half the speed of release
2.01 on the same hardware .
Lotus originally announced release 3
back in 1987 as the next upgrade for 1-2
3 users. But early this year , the company
abandoned its effort to bring out a single
upgrade to 1-2-3 and instead divided the
product into two versions, one for high
end PCs and the other for low-end PCs.
Release 3.0 is the high-end product, a
wholly rewritten 1-2-3 that runs under
both DOS (with a built-i n extended
memory manager) and OS/2 (in charac
ter mode , without Presentation Man
ager). For low-end users who are seeking
an upgrade path , thi·s fall Lotus will re
lease a less-ambitious 2-D version of 1-2

F
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3 called release 2.2.
It's obvious with both of these new re
leases that Lotus has listened to its cus
tomers. Both are chockablock with the
sort of new features that the user commu
nity has been clamoring for, ranging
from the minor (e.g., 1-2-3 now warns
you if you try to exit without saving your
file) to the major, such as an undo func
tion and a keystroke recorder for building
macros .
Ironically, the new richness of fea
tures comes at the expense of simplicity,
and Lotus's famous user interface, al
ready showing signs of aging in the brave
new world of Mac-like user interfaces, is
stretched to its limit. This is the biggest
drawback to 1-2-3 in today's market :
Lotus has given users dozens of new fea
tures and functions, but the product just
can't offer the user-configurability and
graphical power available in newer pack
ages like WingZ .

The Third Axis
The major improvements in release 3.0
are 3-D ability, background recalcula
tion and printing, and improved graph
ics. By far the most significant is the ad
dition of a third dimension . "Depth" is
created by allowing spreadsheet files to
consist of multiple pages, or "sheets,"
all of which are resident in memory at the
same time. For the sake of simplicity, all
these sheets can be referenced by a single
filename, and operations familiar to 2-D
denizens, such as range naming, copy
ing, formatting , and summing, all work
identically in 3-D. The only difference is
that in front of the normal A 1 cell ad
dress is a sheet designation (i.e., A:Al)
that is used to reference any cell in sheet
A. Each sheet can be large (up to 8192
rows long and 256 columns wide) , and
each file can have 256 sheets.
3-D spreadsheets are a useful way to
organize large files , such as consolidated
financial statements or regional sales re
ports, where a similar structure is re
peated from one page to the next. Think

ing in 3-D takes a little getting used to ,
but Lotus's implementation is straight
forward. Moving between sheets is easy,
and release 3.0 gives you a Perspective
function that allows you to view up to
three sheets of a spreadsheet file simulta
neously (see the photo).
The major drawback to the Perspec
tive function is that the configuration of
the three windows is fixed: The three are
arranged horizontally, each is the same
size and shape, and the sheets they show
must be contiguous (e.g., you can display
sheets B, C, and D, but not B, D, and G).
You can partially get around this prob
lem by hiding sheets the same way you
can hide rows or columns, but that 's in
convenient. I don't understand why the
user can' t, as in Lucid 3-D, determine
the size, shape, location, and contents of
each window separately.
In addition to supporting worksheets
with multiple pages , release 3.0 also per
mits you to load multiple worksheets into
memory simultaneously and to establish
hot links between them . Links between
cells can also be made to "i nactive"
files-that is , files on the disk. These
links are updated whenever the affected
files are loaded into memory and recal
culated. There' s a big difference in per
formance between active and inactive
links: If the linked file is in memory, up
dates are almost instantaneous , whereas
from disk it takes much longer.

Saving Time with
Foreground/Background
To save recalculating time , release 3.0
introduces two important enhancements:
optimal and background recalculation.
Optimal recalculation means that only
those cells whose values have been, or
will be , affected by a change get recalcu
lated. With background recalculation ,
other activities can continue in the fore
ground while the spreadsheet recalcu
lates . This is particularly important for
power users whose massive recalcula
tions sometimes tie up the computer for

several hours at a time.
Naturally , activity in the foreground
does slow down background recalcula
tions: One test that took 16 seconds to re
calculate with no foreground activity
took 22 seconds when I moved the cursor
constantly during the recalculation. The
background capability also applies only
if all the spreadsheets in a linked group
are memory-resident; if disk access is re
quired to update cells across inactive
linked files, the computer is locked up
until the recalculation is finished.
One benefit of backgound recalcula
tion is that it hides how much slower re
lease 3.0 is than release 2.01. As long as
you don't have to sit around waiting for
the computer, you are not as likely to be
annoyed by how slowly it is working.
(Some of this slowness may be due to the
overhead involved with background re
calculation.) Unfortunately, with very
large spreadsheets you 'II still want to dis
able automatic recalculation when doing
data entry, and if you're running what-if
analyses (where knowing the answer is
the rate-limiting factor), background re
calculations won't help you get results
faster.

Graphics Galore, Printing Aplenty
A virtual cottage industry has sprung up
over the years to enhance the graphics
capabilities of 1-2-3, and now Lotus has
incorporated some of those features into
the package itself. The most important
improvement is that you can now view a
graph and a spreadsheet on the screen si
multaneously in two vertical windows
with "live" updating . Also, an automat
ic graph generator lets you create a "best
guess" graph with a single keystroke,
and it is easier to specify data ranges. In
addition, release 3.0 includes six new
graph types, new scaling options (includ
ing two y-axes), and a set of advanced op
tions for controlling colors, hatch pat
terns, fonts, and text size.
Another nice change is that you no
longer have to exit 1-2-3 and enter the
separate PrintGraph module to output
graphs . Also, you can store graphs in
either .PIC or .CGM formats , and you
can print both graphics and spreadsheets
in background mode, which saves a lot of
time. (Printing graphs is still slow, but at
least you're not waiting for the com
puter .) Other print enhancements are
long overdue: You can set print attributes
and specify landscape mode from within
1-2-3, cancel and· suspend print jobs,
save your print settings for future ses
sions, and even print the worksheet
frame.
Release 3.0 also includes a number of
small but useful enhancements in the
Range section. There is a new data for
mat, Automatic, that allows you to enter
data in its native format-dates as dates,
percents as percents, and dollars as do!

With the
Perspective
function, you
can view three
pages or sheers
ofa spreadsheet
file at once. You
can also easily
jump between
them, zoom in
on one, or create
formulas that
involve cells on
multiple sheets.

Jars . Lotus 1-2-3 will understand it and
automatically format the range appropri
ately. A new search-and-replace func
tion lets you locate strings in labels or
formulas, and you can now use a range
name in a formula before defining the
range.
For macros, which are the richest and
most flexible part of 1-2-3, Lotus has
added a macro keyboard recorder, 10
new macro commands, and the ability to
specify unlimited macro names . Macros
developed in earlier versions of 1-2-3 are
fully compatible . Other general im
provements include 14 new@functions ,
nine new function keys, 10 pointer
movement commands, four new file
name extensions (including .BAK for
automatic backups) and an easy-to-use
install routine .
Auditing has been improved through
the addition of a Map command that
shows a pictorial representation of the
spreadsheet with cells indicated as num
bers, labels, and formulas, but, unfortu
nately, not links . Finally, at long last
l-2-3 includes an undo command, but in
3.0 it's a one-shot deal: Once you undo ,
you can't change your mind. (By con
trast, the undo in 2.2 is a toggle.)

Performance
I extensively tested release 3.0 in both its
beta and final versions and compared it
to my trusty old copy of release 2. 0 l . For
hardware, I used both a high-end Com
paq 33-MHz 80386 computer (with an
80387 math coprocessor and 4 mega
bytes of memory) and a much more mod
est 6-MHz 80286 with 2 megabytes of
memory and no coprocessor . On the
80386, release 3.0 was approximately 41
percent slower than 2 .01 . (The complete
suite of tests ran in 26.97 seconds under
2.01 and in 45.42 seconds under 3.0 .)
On the 80286, the situation was even
worse . Release 3.0 was approximately 47
percent slower (409.94 seconds versus
215.04 seconds for 2.01).
My conclusion is that release 3.0 is

best suited to 80386 environments with
large amounts of memory. Release 3.0
did better relative to 2.01 on the 80386
computer than on the 80286 machine ,
but it was still far slower. On a fast high
end system, that slowness will be less
apparent.
As a point of comparison, release 3.0
was also considerably slower than our
beta version of ttie forthcoming release
2. 2 . We' II have more coverage of release
2.2 when it becomes available, but from
our early look it appears that 2.2 is an
improvement for users of low-end ma
chines in both features and performance,
while 3.0 trades off performance for new
capabilities.

Worth the Wait?
This article has just scratched the surface
of the capabilities of Lotus l-2-3 release
3.0. BYTE will soon follow up with a
full review, where we will be able to give
a more detailed and thorough evaluation
of the product. For the time being, how
ever , some points are immediately
apparent.
Release 3.0 is a big step up from the
older versions of 1-2-3 in both features
and functions. But these improvements
seem to come with a price in perfor
mance . If you have a very fast computer,
release 3.0 will allow you to create new
worlds of complex spreadsheets. How
ever, if you have a slower system (e.g. ,
an AT-class system) , you may want to sit
back and wait for the new release 2.2 or
check out the many 2-D and 3-D alterna
tives to l-2-3 now available on the mar
ket, such as Excel, Quattro, Lucid, or
Twin.
Was release 3 worth the wait? On
high-end systems and certain applica
tions that lend themselves easily to 3-D,
yes. But other users may just want to con
tinue waiting. •
Andrew Reinhardt is an associate news
editor for BYTE. He can be reached on
BIX as "areinhardt. "
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Automation For The 90's From The Heartland
CORPORATE COMPUTERS OF IOWA provides the nation's most aggressive prices on our entire line of stat e of the art 286
and 386 desktop computers as well as all TOSHIBA", EPSON" , NEC and PANASONIC printers, FAX machines and laptops.
Call one of our account executives today and experience the performance and quality you 'd exped for the " Hea rtl and. "

CCI AT 286/12 MHZ
80286 Processor Running at 6 to 12 MHZ

14" Multisynch Monitor 800 x 600 Tilt Swive l

Phoenix Bios/ Digital Speed Display

Paradise 16 Bit Plus VGA Card

80287 Math Co-Processor Socket

1-Paralle l, 2-Se rial, Game Port

B Expansion Slots 6-16 Bit, 2-8 Bit

101 Key at Keyboa rd with Dust Cove r

1 Meg of 0-Wait State Memory (Expandable to 4)

DOS 4.01 with GW Basic or DOS 3.3 with
GW Basic

1.2 Meg Floppy
1.44 Meg Floppy

Surge Supressor

40 Meg Seagate ST 251-1 (28 MSEC)
WO Controller (1-1 Interleave)

1 Ye ar Parts and Labo r Warranty (FREE)
1 Ye ar On-Site Service

Norton SI 15.3
30 Day Money Back Guarantee
(No Restocking Fee)

FCC Class B Approved

2nd Ye ar Warranty ($49.95)

Complete System Price $2195.00

CCI AT 286/20 MHZ
80286 Processor Running at 20, Switchable to 10

Paradise 16 Bit Plus VGA Card

Phoenix Bios/ Digital Speed Display

1-Paralle l, 2-Seria l, Game Port

80287 Math Co-Processor Socket

101 Key at Keybo ard with Dust Cover

8 Expansion Slots, 6-16 Bit, 2-8 Bit

DOS 4.01 with GW Basic or DOS3.3 with GW Basic

1 Meg RAM 0-Wait State (Expandable to B)

Surge Supressor

80 Meg Seagate ST 4096 (28 MSEC)
WD Controller (1-1 Interleave)

1 Ye ar Parts and Labo r Warranty (FREE)
1 Yea r On-Site Service

Norton SI 22.5
FCC Class B Approved

30 Day Mo ne y Back Guarantee
(No Restockin g Fee)

14" Multisynch Monitor 800 x 600 Tilt Swivel

2nd Year Warranty ($49.95)

Complete System Price $2799.00

1-800-533-0948
CCI 386/ 25 MHZ CACHE
80386-25 M HZ Inte l Processor 0-Wait State
(32K Cache Me mory)

FCC Class B Approved
M its ubishi Diamond Scan 14" 800 x 600 Ti lt Swivel

AMI 386 Bios with an in ROM Set-up Routi ne
Paradise 16-Bit VGA Ca rd
Socke t Support for 80287, 80387 and We ite k
Co- Processors
One 32 Bit Slo t, Five 16 Bit Slots, and Two
8 Bit Slo ts

1-Para llel, 2-Serial, Ga me Po rt
101 Key at Ke yboard with Dust Cove r
DOS 4.01 with CW Basic o r 3.3 DOS with CW Basic

1 M eg Me mo ry o n Boa rd, Expandable to BMB,
1MB/2MB when using 256K D-RAM , 4MB/ BMB
whe n using 1 M Bit D-RAM , Expandable to 16MB

Surge Supre ssor
1 Yea r Parts and Labor Warranty (FREE)

1.2 M eg Flo ppy
1.44 Meg Floppy

1 Yea r On-Site Service

80 Meg Seagate-4096 (28 MSEC.)
WD Co ntrolle r (1 -1 Inte rleave)

30 Day Mone y Back Gua rantee
(No Restocking Fee )

No rton SI 30.5

2nd Yea r Warra nty ($49.95)

Complete System Price $3999.00
EPSON PRINTERS
RETAIL
LX-810
LQ-510
LQ-850
LQ-950
LQ-1050
LQ-2550

TOSHIBA LAPTOPS
CCI PRICE

$ 299.00
$ 529.00
$ 859.00
$ 949.00
$1 ,199.00
$1,499.00

$174.00
$315.00
$505.00
$560.00
$695.00
$899.00

" FREE" Printer Cable

PANASONIC PRINTERS & FAX MACHINES
KXP-1180
KXP-1191
KXP-1592
KXP-1595
KXP-1124
KXP-1524
UF-150 FAX
UF-260 FAX

RETAIL

CCI PRICE

$ 299.95
$ 399.95
$ 649.95
$ 729.95
$ 529.95
$ 899.95
$1 ,795.00
$2,795.00

$ 179.00
$ 230.00
$ 389.00
$ 429.00
$ 315.00
$ 539.00
$ 955.00
$1,479.00

"FREE" Printer Cable

NEC LAPTOPS
PRO-SPEED
PRO-SPEED
PRO-SPEED
PRO-SPEED

286-20 MB
286-40 MB
386-40 MB
386-100 MB

RETAIL

CCI PRICE

$5,099.00
$5,599.00
$7,699.00
$8,999.00

$3,025.00
$3,189.00
$4,299.00
$5,275.00

T-1000
T-1200 F
T-1200 FB
T-1200 H
T-1200 HB
T-1600
T-3100 E
T-5100
T-5200 (40)
T-5200 (100)

RETAIL

CCI PRICE

$ 1,249.00
$ 2,099.00
$ 2,199.00
$ 2,799.00
$ 2,999.00
$ 4,999.00
$ 4,299.00
$ 7,199.00
$ 9,499.00
$10,999.00

$ 759.00
$1 ,279.00
$1 ,350.00
$1 ,699.00
$1 ,800.00
$3,025.00
$2,599.00
$4,295.00
$5,700.00
$6,699.00

Corporate Co mpulers of Iowa Policies

•
•
•
•
•
•

Toll Free Number 1-800-533-0948 Fo r Ordering And Post Sa le Su pport
Maste r Ca rd . VI SA. No Su rcharge. Ame rican Express· Add J'X.
C.O .D. Cas hi er Checks
JO Day, Mo ney Back Guarant ee
Prices Subject To Change In Manu fact ure rs Pri cin g
Allow 10 Days For Pe rso nal Checks To Cle ar

• Ca ll For Corporate Pur chase Ord ers
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MICRO-CAP 111:
r
THIRD-GENERATION INTERACTIVE
CIRCUIT ANALYSIS. MORE POWER.
MORE SPEED. LESS WORK.
MICRO-CAP m;¥ the third generation
of the top selling IBM~ PC-based interac
tive CAE tool,adds even more accuracy,
speed,and simplicity to circuit design and
simulation.
The programs window-based opera
tion and schematic editor make circuit
creation a breeze. And super-fast SPICE
like routines mean quick AC, DC, Fourier
and transient analysis- right from
schematics.You can combine simulations
of digital and analog circuits via integrated
switch models and macros.And, using
stepped component values, rapidly gener
ate multiple plots to fine-tune your circuits.
We've added routines for noise, impe
dance and conductance- even Monte
Carlo routines for statistical analysis of
production yield. Plus algebraic formula
parsers for plotting almost any desired
function.

Tm11sient analysis

Schematic editor

Modeling power leaps upward as
well, to Gummel-Poon BJT and Level 3
MOS-supported, of course, bya built-in
Parameter Estimation Program and
extended standard parts library.
There's support for Hercul , CGA,
MCGA, EGA and VGA displays. Output for
laser plotters and printers.And a lot more.
The cost? Just $1495. Evaluation ver
sions are only $150.
Naturally, you'll want to call or write for
a free brochure and demo disk.

----------------- - - -- -- =- -=
===-=:!!"""!!I:::""=~= ~=

1021 S. Wolfe Road,
Sunnyvale, CA 94086
(408) 738-4387
Monte Carlo analysis

Circle 267 on Reader Service Card

MICRO-CAP Ill ls a registered tmdemark ofSpectrum Softurrre.
Hemdes Is a registered trodemarlt ofHercules Computer Tecbnolcg><
/Jill Is a registered tradema1* oflnternalionalBusiness.lladJiTU!S. Inc.
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Paul Lavin and Michael E. Nadeau

The486s
Are
Here!

---

Apricot's VX FT Server
is the first announced PC
to use the new Intel
80486 CPU

•

hile IBM and Compaq have
been loudly engaged in a
one-upmanship battle over
who leads the market, Brit
ain's Apricot has quietly introduced the
first PC based on Intel's 80486 CPU .
Unlike IBM's recently announced 80486
Power Platform upgrade for the PS/2
Model 70, the Apricot VX FT Server,
based on the Micro Channel architecture
(MCA), is an entirely new system with an
external RAM cache. This cache mem
ory provides a significant performance
advantage over IBM's product.
Apricot has built an impressive ma
chine. The prototype VX FT Server with
a 25-MHz 80486 CPU is faster overall
than any other 25-MHz PC and most 33
MHz PCs that BYTE has benchmarked.
However, it is not cheap; prices range
from $18,000 to $40,000. Designed as a
high-performance file server, it could
nonetheless prove economical for large
network or multiuser installations.
Apricot configures the VX FT Server
in two versions: the Series 400 for net-

W
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work duties, and the Series 800 for multi
user Unix systems. They differ in RAM
allotment and intelligent 110 ports (see
table 1). Both versions provide multiple
layers of data security. In Europe , an
80386 version is available in both series.
The Series 400 will be shipped with
MS-DOS 4.01, although you can get the
more powerful OS/2 Extended Edition as
an option. The VX FT Server supports
Novell Net Ware, 3 + Open, Microsoft
LAN Manager , Torus Tapestry , and
Apricot's own VXNet. SCO Unix Sys
tem 3. 2 is the chosen flavor for the Series
800. The 80486 machines will be avail
able this month.
The model we tested was a Series
400130 running MS-DOS 3.3. It had a
347-megabyte Maxtor SCSI ha rd disk
drive, a 1.44-megabyte 3 1h-inch floppy
disk drive , 12 megabytes of RAM , and,
of course, an 80486 CPU.

The Box
Typical of Apricot PCs designed by Bob
Cross, the VX FT Server is an unconven

tional yet attractive box. It's also big ,
measuring 2 feet tall by 2 feet deep by 16
inches wide and weighing (in a typical
configuration) 165 pounds. Two re
tractable handles at the top of the unit
provide purchase for four strong hands.
The VX FT Server stands on skids. Apri
cot thought that using casters would
increase the chance of damage, even
though the system would be easier to
move . Gigabyte file servers should be
bolted to the floor; the skids were a
compromise.
A distinctive feature of the box's ex
ternal design is a backlit LCD panel
(handy du ring a power failure) above a
row of buttons. Under software control ,
the buttons provide access status infor
mation about the VX FT Server and con
trol the sliding door that conceals the
drive bays below it. The monitor panel
function s are under system security
control.
There are removable panels on either
side of the box that provide access to the
continued
SEPTEMBER 1989 • BYTE

95

COVER

STOR Y

THE 486s ARE HERE!

inner workings of the VX FT Server. A
physical case lock is backed up by an
alarm that sounds if you remove the side
panels without first establishing your ac
cess privileges.
The grill at the bottom of the system
unit conceals an air filter and the fan for
cooling the power module . Another fan
in the rear panel takes heat from the
motherboard and expansion bay. With all
the noisily moving air, the VX FT Server
is easier to live with in the corner of the
room than under your desk .

The Power of the 80486
The VX FT Server's 6 .7 CPU index
bests IBM 's 80486 Power Platform up
grade , which tested at 5.3, as well as all
but two of the 33-MHz 80386 machines
we ' ve tested (for these results , see the
upcoming Inside th e IBM PCs , Fall
1989). Its 21.8 FPU index is unmatched ;
IBM ' s Power Platform scored a 21.4.
The Apricot ' s disk index is a so-so 2.3 ,
but its video index is a near-record 5.2
(see table 2) .
But the real payoff is in the application
area . Although we were unable to run all
the BYTE application benchmarks , those
we did run challenged or beat those of the

fastest 80386-based PCs. The only ex
ception was the VX FT Server 's subpar
database index of 2.6. The database tests
are disk-intensive . Apricot uses a SCSI
hard disk drive rather than a faster ESDI
unit for two reasons: The SCSI drive pro
vides a greater throughput rate , and it lets
you chain multiple drives off the same
controller. If faster access times are
needed , adding a hardware disk cache
and a faster drive from a third party
should be no problem .
The VX FT Server could not run all
portions of the BYTE scientific/engin
eering tests, although the times for the
tests it did complete suggest that it is sig
nificantly faster in this area than any
other PC we've seen. An Apricot spokes
person said that some software would not
run properly on the prototype 80486
CPUs from Intel and suggested that this
could have been the cause of our bench
mark problems.

The Qi to the VX FT Server
The VX FT Server is based on the MCA
motherboard used in Apricot's Qi (pro
nounced "key") PC. The Qi has been
sold primarily in Europe , although it and
the VX FT Server are available in North

America through Apricot's Canadian
distributor.
The company has integrated a nu mber
of I/O feature s on the Qi motherboard ,
including serial and parallel ports , a
mouse port , Ethernet (both thick and
thin wire), an analog VGA connector,
and a bisynchronous communications
port , which you can use as two additional
serial ports (see photo l ). A second
serial port is dedicated to the front LCD
control panel. Additionally, Apricot has
built security into the hardware by usi ng
a spare 8042 keyboard processor with its
own CMOS RAM and real-time clock .
Chips & Technologies prov ides the
MCA chip set that was developed with
Apricot input. The BIOS is by Phoen ix
Technologies.
The motherboard , measuring 15 by 14
inches, fits comfortably into the system
unit (see photo 2). It is the same one used
in the other 80386 Qi models, but with an
80486 mounted on a daughtercard . (Un
like the IBM PS/2 designs , the 80386
CPU in the Apricot sits on the mother
board , not on a daughtercard .)
The daughtercard holds the 80486 , the
82385 , static RAM (SRAM), and associ
ated programmable array logic (PA L)

Table 1: The VX FT Server model designations and respective base configurations.
Model

Cache
memory
(K bytes)

Standard RAM
(megabytes)

Hard disk
drive size
(megabytes)

Serial
channels

Maximum
number
of users

400/10

64
128
128
128
64
128
128
128

4
4
4
4
8
8
16
16

157
347
647
1047
157
347
647
1047

NIA
NIA
NIA
NIA

NIA
NIA
NIA
NIA

32
32
64
64

64
96
128
128

400/30
400/60
400/90
800/10
800/30
800/60
800/90
Note: NIA • Not available.

Table 2: Indexes based on BYTE benchmark results. The VX FT Server is faster than the IBM Power Platform 486 and
most ofthe 33-MHz 80386 PCs. (Indexes for the fastest 33-MHz PCs are not shown; only preliminary tests were run. ) All
tests were run on beta or prototype machines; times for shipping units might vary.

Apricot VX FT Server
IBM Power Platform 486
ALR 33/386
Zenith Z-386/33

CPU

FPU

Disk Video
Word
Spreadsheet
1/0
processing

6.7
5.3
6.6
4.8

21 .8
21 .4
11.1

2.3
1.8
2.3
3.1

NIA

5.2
4.3
1.6
3.0
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Scientific/
Engineering

NIA
NIA
NIA
NIA

5.5

4.6

2.6

NIA
NIA
NIA

NIA
NIA
NIA

NIA
NIA
NIA

Note: Indexes show relative perf0<mance. F0< all indexes. an 8-MHz IBM PC AT - 1. N/A - Not available.
FO< a full description of all the benchmarks. see " lntroduang the New BYTE Benchmarks." JlJ10 1988 BYTE.
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Database

Compliers

5.0

NIA
NIA
NIA

Photo 1: The back ofthe VX FT Server
sports numerous 110 ports and other
outlets. The rugged handles on the top
ofthe unit make carrying the system
relatively easy for two or more people.

chips. It plugs into both the 80386 and
82385 sockets in the original Qi mother
card. Eventually, a revised 80486
motherboard will replace the daughter
board arrangement, but probably not
until a 33-MHz version of the 80486 be
comes available.
A bank of single in-line memory mod
ules provides main system memory. The
motherboard can accommodate up to 16
megabytes of RAM using Apricot 
sourced double-decker SIMMs . Using
the more readily obtainable SO-nanosec
ond parts, the motherboard holds 8
megabytes.
While the 80386 benefits from the
82385 cache controller and a 64K-byte
bank of 35-ns SRAM, the 80486 itself
has 8K bytes of four-way set-associative
cache memory on-board. Apricot has
added an external 128K-byte cache using
25-ns SRAM orchestrated by a 25-MHz
82385 and some custom PAL work . This
arrangement has been christened Hyper
cache . The low-end versions of both
series use a 64K-byte cache.
According to Apricot, Intel expected
PC manufacturers to use the 80486 with
out any external caching, at least until
both an "82485" and a 33-MHz version
of the 80486 were in production. Rather
than suffer the inevitable wait states or
use faster, less-economical system mem
ory, Apricot devised its own 82385 so
lution.
Apricot claims a 95 percent to 96 per
cent hit rate with its two-way set-associa
tive cache system, depending on the code
being run. The company thinks that the

Thick and thin

1 - - - -+-- Ethernet
connectors
Keyboard
- --.--port
! -- I I - - Mouse port
..-~--Dual

synchronous
connector

AC power out
DC power in

Battery
isolation
switch
AC power in

continued

Photo 2: With only SCSI and run
length-limited disk drive controllers in
two ofthe eight MCA slots, the inside
ofthe VX FT Server looks empty. Note
the large daughtercard on which the
80486 CPU sits. Apricot plans to
integrate the CPU on the motherboard
sometime in the future.
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external cache is vital for multiuser per
formance; it unloads a good chunk of bus
traffic and enables the 80486's burst
mode. The BYTE benchmarks bear this
out. IBM's 80486 Power Platform uses
no external cache and suffers the conse
quences. For example, the VX FT
Server was about 1.6 times faster than
the IBM product on the string-move por
tion of the BYTE CPU tests. On the ma
trix, Sieve, and sort portions, there was
virtually a tie. The string-move tests
make extensive use of cache memory.
The 80486 has full floating-point ca
pabilities built in. The 80486's computa
tional abilities are alleged to exceed
those of a Weitek 3167 math coprocessor
while maintaining compatibility with
80287/80387 code. The BYTE FPU in
dex supports that performance claim.
Courtesy of a plug-in bus extension,
the VX FT Server has eight MCA expan
sion slots: four 32-bit and four 16-bit.
The Chips & Technologies 452 VGA
controller, a high-performance video ex
tension, is available on one of the 16-bit
slots, although it was not installed in our
demonstration unit. In addition to the
eight physical slots, two phantom slots let
you configure the Ethernet and bisyn
chronous port options.

( '(>:\IP.\:\ Y 1'FOIOl.\TIO:\

Apricot Computers pie
Apricot House
111 Hagley Rd.
Edgbaston, Birmingham
Bl6 8LB, U.K.
021-456-1234
Inquiry 890.
Apricot
111 Granton Dr., Suite 401
Richmond Hill, Ontario L4B IL5,
Canada
(416) 492-2777
Inquiry 891.
is specific to the offense.
The computer's security scheme is
flexible enough for you to shut off the
Ethernet link in the evening or on week
ends but still allow system access for
backup at preselected times. You can
also enable or disable disk drives or any
of the eight expansion slots. The security
is menu-driven, and its configuration is
stored on the master reference disk. If
you lose or damage th is master disk with
out having made a backup, you have to
contact Apricot for a replacement. You
can leave the security system inactive.

Making Your Data Secure
Given that the VX FT Server will hold a
lot of valuable data, Apricot has gone to
some length to provide more security
than most PC-based file servers offer.
Two built-in 12-amp/hour solid elec
trolyte lead-acid batteries provide back
up power. A lightly loaded VX FT
Server could conceivably run for 1.5 to 2
hours on the batteries, but a fully config
ured machine, including a monitor,
would get about 15 minutes-plenty of
time for an orderly software-controlled
shutdown. A switch on the back of the
unit lets you disconnect the battery.
Temperature monitors are linked with
sensors that detect electrical failure in
the cooling fan. An alarm sounds if the
machine runs too hot, and an automatic
software-controlled shutdown occurs.
The keyed lock at the back of the
system unit is only the first portion of the
VX FT Server's access control. The
company offers a $450 security package
called the Qi Environment. It includes a
microprocessor-controlled infrared re
mote device and a master reference disk
that guards access to all or part of the VX
FT Server's services. You point the in
frared card at the sensor on top of the
unit, click, and then enter a code for
access. Unauthorized attempts to access
components or data sound an alarm that
98
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Mass Storage
As befits a well-designed file server, the
VX FT Server has mass storage capacity
to spare. The system box has space for
six full-height devices, one of which
must be fitted to provide mounting for
two half-height drives. Three drives are
inserted from the front, and three from
the rear. Between the two stacks of
drives is a plug-in partition holding two
4-inch-diameter cooling fans.
The standard VX FT Server has one
1.44-megabyte 3 'h-inch floppy disk
drive and one of four hard disk drive op
t ions. The Series 400/10 and Series
800/10 have a 157-megabyte SCSI Max
tor drive. The other 80486-based
models, the 30, 60, and 90 in each series,
also use SCSI Maxtor drives run off an
AHA 1640 Adaptec controller fitted into
the MCA backplane . The drive capaci
ties are 347, 647, and 1047 megabytes,
respectively. Average access times are in
the sub-16-millisecond range.
Apricot lacks a slick hardware-based
mirroring system like that found in the
DPT SmartCache controller, but the
company has implemented one in soft
ware. This poor man's version of disk
mirroring may be marginally slower in
writes to disk, but it doesn't require the
development of a special, low-volume

controller card. Although the SCSI con
troller can nominally have up to seven
devices daisy-chained to it, Apricot sug
gests fitting a controller for each drive to
get maximum performance.
With the potential for up to 5 giga
bytes' worth of hard disk drives hum
ming away inside the box, Apricot has
not skimped on the power supply. It's a
465-watt monster with built-in surge
protection.
The three tape backup options range
from the ridiculous (in the server con
text) to the sublime. An SO-megabyte
DC2000 tape streamer that runs off the
floppy disk drive controller is at the lean
est end of the tape options. A somewhat
more useful I SO-megabyte SCSI tape
drive from Irwin Magnetics sits in the
middle of the range. For the VX FT
Server user with I or 2 gigabytes in the
box, Apricot supplies a I. 2-gigabyte
DAT/DDS (full-height) digital audio
tape drive from Hewlett-Packard. No
price has been set as of this writing for
the DAT/DDS drive.

Microcomputer or Minicomputer?
With the 80486 VX FT Server prices
starting at $18,000, Apricot is compet
ing with both PC-based workstations and
low-end minicomputers. Considering its
performance, its security features, and
the number of users it can serve, the VX
FT Server should be a cost-efficient al
ternative to those systems.
It's not perfect. The prototype unit we
tested overheated easily and would not
run some of our benchmark software.
We expect that these problems will dis
appear in units with production CPUs,
however.
Although the SCSI drives provide easy
mass storage expandability-an impor
tant feature to consider for a growing net
work-some users will want hard disk
drives with faster access times . Apricot
should think about offering a hardware
cache controller and faster ESDI drives
as options.
The 80486 has popped up sooner than
expected, and with it a new standard in
the price/performance ratio. It is too
soon to announce the death of the mini
computer again, but the power that the
80486 provides, as Apricot has demon
strated, will be giving many midsize
computer makers nightmares. The good
news is all for the users . •
Paul Lavin is a writer and consultant
living in the U. K. Michael E. Nadeau is a
BYTE associate managing editor. You
can reach them on BIX as "plavin " and
"miken, "respectively.
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SOTA 386si

MotherCard 5.0
Nominated 7ecbnical
lixcelJence

PC Magazine, 1987

"Card &eels in Speedup,
and Hardware
IN(:B Software
WDR
Compatibility"
lnfoWorld, Oct. 26, 1987
..
..
.. 8.1 "The SaI'A MotberCard 5.0 is
a weU-engineered and
elegant solution for running
OS/2 on a PC"
BYTE, September 1988

-
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SOTA 286i

SOTA's 386si transfonns your aging PC into
a perfonnance machine ready to meet the
challenges of computing today and
tomorrow. Using an 80386SX CPU at 16MHz,
the SOTA 386si benchmarks 19 times faster
than an IBM PC. Install the optional
80387SX and get 5 times the numeric
p~ing power of an AT with an 80287.
In fact , speed is just the beginning. The
SOTA 386si offers compatib~ty with both
the wide range of 808818086 machines
and the large variety of add-on boards
manufactured Networks, video boards,
tape systems, to name a few, all function
flawlessly; whether installed in an IBM XT
or an AT&T PC6300. This makes the 386si

"SaI'A 286i turns Dinosaur inlo
Ripsnorting Demon "
BYTE, December 1988
"This fine performer upgrades a PC or
XT-style romputer to 50 percenJ faster
than an IBM AT"
lnfoWorld, December 5, 1988
"...the mostjlexible turbo board on the
market is the SaI'A 286i"
PC Magazine PC Advisor, May 16, 1989
SOl"A ~ is a tndem:ul: ol SOl"A Wtnology.
All olher producu mmlial<d m -.ru ol lheir respectivt manulactur<S.

the perfect solution for the corporate
market where an extensive mixture of
machines and add-on cards typically
coexist.

More than just speed and compatibility,
SOTA's 386si provides the flexibility to run
today's powerful software. Adi the
Memory /16i option, and you can even use
protected mode programs sudl as IBM OS/ 2
and Winclows/386. No other manufacturer
offers these features. So why buy half a
solution when you can buy the fastest,
most compatible, most expandable
accelerator available. The complete
solution - the SOTA 386si.
Options for SOTA 2861/ 386si:
Memory / 161

Up to 8MB of EM.5 4.0 or extended
memory

noppy I/ o Plus
Supports both 31h " and 5114 " double and
high densily floppy drives
STATEOFTHEARTTECHNOLOGY"'

559 Weddell Drive
Sunnyvale, CA 94089
408-745-llll
Circle 266 on Reader Service Card

Math Coprocessor

For more information on SOTA's 286i and
386si call... 800-237-1713.
In CA 408-745-1111.

AST

TOPS
Tops
Tops
Tops
Tops

fo r Mac 2. 1
Flashcard
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Six Pak Plus Board
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Video 210+ 12" Amber
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SinglePage Display
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Your Source for Hardware, So ftware & Periph erals

Miniscribe
8425 20MB 3Yl" 40Msec
3650 iOMB 514 " 61Msec
3053 HMB 514" 25Msec
3085 70MB 514" 18Msec
Moancaln Compaltr
TD-4340 40MB Int Tape
ffi-8000 BOMB Ex1. Tape
Pln.s Dcvdopm:nt
20MB Hardcard

S259
329
i69
599
319
HS
529

Acari
XMM301 XUXE 300 Baud S 45
SX-212 ST Modem
90
Avatex
99
1200 HC Exiernal
129
HOO Baud lniemal
Evcrvc
Evercom 12 1200 Baud Int 80
149
Evercm H H OO lniemal
Hayes
Personal Modem 1200 Ex1. 129
289
SmanModem 1200 Baud
429
SmanModem HOO Baud
lntd
299
HOOEX Exiemal
Maraca
639
M1200 Facsimile
Panasonic
UF- 140 Panafax Facisimile 799
699
FX-89 Fax Board
1049
FX-505 Hi-Res Scanner
Practical Pcriphuab
69
1200 Baud lniemal
85
1200 Baud Stand Alone
139
HOO Baud Stand Alone
189
HOO Baud lniemal

Sea gait

ST-238 30MB w/ co nl
ST251 40MB Yi Heigh!
Sysgen
Bridge-File 5Yl" Exiemal
Bridge-Tape 40MB Exiemal
Smanlmage 60MB lniemal
QIC-File 60MB Ex1emal
Omni Board Co niroller

269
339
H9
479
479
599
80

Anchor
HOO Buad External

169

ML-320 300cps. 80 Col.
$359
ML-390 270cps. 24-Wirc
499
Panasonic
KX-Pll80192cps. 80Col.
185
KX-P1191 280cps. 80 Col.
249
KX-P1124 192cps. 24-Wire 339
KX-PISH 24-Wire, 132 Col. 559
Seik.osba
SP 1600AJ 160cps, 9-pi n
179
SK3000AI 300cps. Color
3i9
Star Micronics
NX-1000 I H eps. 80 Col.
NX - 1000 RainBow Color
NX -2400 24-Wire, 80 Col.

Calcomp
2312 l 2x 12 Digi1izer
Hon.ston lnstrnments
9012 HIPAD+ 12"xl2" Tbh
PC695A i-Pen A&B Planer

•'·Ml4'0*fmJ

AST
Bravo 80286 Model 5
8i9
Premium 286 Model 70
1299
Compaq
Deskpro & Ponable 286/ 386 Call
IBM
PS/ 2 Model 30 w/ 20MB
1599
NEC
Muhimaie Lap1ops
Call
Pan.uonic
Business Panner FX-1650
699
Sysgen
ProSys1em 12MHz w/ 40MB 1999
Toshiba
TIOOO Floppy Lap1op
639
Tl 200 Floppy/ HrdD Lp1p
Call
Tl600 80c286 I 2MHz Lpip. Ca ll
Zenith
80286/386 Deskiops
Call
SuperSpon & Superspt 286 Call

EPSOlll
LX-810 200cps._
80 Col
n 1 179

Seilu>
DT-3503 ll "xll " Digi tizer
Snmmagraphics
SummaSke1ch + l 2"x 12"'
Sharp
F0-220 Facsimile Machine
Supra
HOOAT HOO Baud Atari
Tbe Complelt PC
Compleie FaxBoard 4800
Complete Answ. Machine
Complete HandScanner

Ashton-Tate MuhiMaie JI
Bloc PopDrop
Bloc Form Tools
Borland Paradox R-Da1abase
Borland Quamo
Cenb"a.I Point PC Tools
DAC EASY Accouniing
Delrina Per FORM
159
5th Generation Fas1 Baek Pl us 99
Fox Base + Developmeni
199
IM.Sl Op1iMous w/ Dr Halo Ill i 9
IM.Sl Turbo CAD
59
Intuit Quicken
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Circle 74 on Reader Service Card

The Only Character
Recognition System

That Outperforms Ours
Nature's character recognition system can be
trained to read any language. Flagstaff Engineer
ing' s SPOT OCR Text Reader is also trainable.
It has read text printed in thousands of typefaces
in over 130 different languages!
The SPOT OCR Text Reader works just like a
typist who reads a page, then uses a keyboard
to transfer the information on the page into a
computer file-except SPOT uses a scanner for
eyes and outputs the text directly into standard
text files. SPOT is also faster . It can read up to
35 characters per second on a 16MHz AT, and
up to 65 characters per second on a 25MHz
machine (that's 780 words per minute). SPOT
supports most major makes of scanners.
Using sophisticated statistical techniques,
SPOT recognizes characters like the brain does:
by examining their shape and context. Like
nature's original, SPOT is very flexible . It can
glance over an entire page or zoom in on a
few lines of text. SPOT can read newspapers,

magazines, books, manuals, invoices, contracts,
government documents, columns, tables ... just
about any printed text. And SPOT keeps getting
better. The new Version 3.0 is faster, more
accurate, easier to use, and better documented
than its predecessors.
Since 1982, Flagstaff Engineering has provided
visionary data conversion solutions for thou
sands of companies worldwide. SPOT is already
increasing productivity and making life easier for
many publishers and researchers, accountants
and telemarketers, medical and legal offices,
archival and transcription services.
Wouldn ' t your business benefit from fast,
accurate, and low-cost OCR software? Give us
a call and let our application specialists explain
how you can save time and money with SPOT,
the OCR text-entry solution.

Join Flagstaff Engineering's
BIX conference: flageng
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Circle 109 on Reader Service Card for
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Ill for Disk Conversion Systems Up-Date
602-779-3341 • FAX 602-779-5998
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Jerry looks at current
CD-ROMs, WORM
drives, and U PSes

am supposed to be hard at work on
Wrath of God, a sort of sequel to
Lucifer's Hammer, but it's hard to
concentrate while they're shooting
students on the Avenue of Eternal Peace
in Beijing. A civilized army will fight
and die to prevent the massacre of its na
tion 's citizens. I keep hoping the Chinese
People's Liberation Army will remem
ber that. I also keep hearing a line from
Robinson Jeffers, "Long live freedom,
and damn the ideologies."

I

ERRMON
You may recall that a few months ago I
had, or thought I had, hard disk drive
problems, particularly on the Zenith Z
386 ; but after exhaustive disk media
analysis, I wasn't able to find anything
wrong. After I wrote that column,
BYTE's editor in chief Fred Langa sent
me a small program that actually solved
the problem. (He sent it over BIX; the
"anach" command in BIXmail is a very
convenient way to send any kind of file,
including binary files in ARC format.)
It's a freeware program written by
Robert J. Newton, called ERRMON.
This is a small TSR program that sits
there waiting for DOS to detect a drive
error; when an error is detected, ERR
MON tries to figure out what it was and
then posts a message on the screen. This
message is generally considerably more
helpful than the ones DOS puts up. Be
sides, it works inside other programs . In
particular, it works inside Coretest; and
Coretest was the only program that
thought I had a problem with the Z-386
hard disk drive . Coretest, you may re
call, kept reporting a READ ERROR on
that disk, although no other program

•
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could find a thing.
ERRMON saw what the trouble was
immediately. While Coretest was report
ing a READ ERROR, ERRMON printed
out its strange error message number,
which, being interpreted by referring to
the table in the ERRMON.DOC file,
translates to: " Direct-memory-access
boundary crossed . This indicates a soft
ware problem. DMA cannot operate
across 64K-byte segment boundaries."
Presumably, there is some odd inter
action between Coretest, DOS, and the
Z-386 BIOS, which is why this happens
only when you run Coretest on that par
ticular machine . I expect I could find out
more if I took the trouble, but the fact is
I'm just relieved to know there's no real
difficulty with the Zenith hard disk
drive-and there never had been. My
files are safe.
ERRMON is available on BIX and
other BBSes, and it 's copyrighted free
ware, meaning you can use it and give it
away, but you can't sell it .
Just after I wrote that, I got a note from
Doug Mcfadyen ("dougm " on BIX),
who reports that if you upgrade to the
2.5A version of the Z-386 ROMs, Core
test no longer reports a problem. I'll try
that and let you know.

Golden Bow Strikes Again
John Carr has been using the AT&T PC
6300 Plus, an older IBM PC AT compat
ible, to enter the introductory essays for
the next volume of my anthology series
on the future of conflict (There Will Be
War, Tor Books). We've had that ma
chine quite a while. First it was my main
text system; then Mrs. Pournelle inherit
ed it and named it Attila the Honey. She
kept it until we got her an 80386. Now
John uses it for general office work.
A couple of days ago he had a problem:
the AT&T PC 6300 Plus was taking sev
eral retries to save files. John is a science
fiction editor; he knows nothing about
computers, and problems are definitely
not his department.

It took me about 2 minutes to discover
there was a flaky sector somewhere on
Attila's hard disk. We did a quick backup
of John's work onto a floppy disk and in
voked Golden Bow's Vmarkbad, a pro
gram that comes with their Vopt disk op
timizer program. As the name implies ,
Vmarkbad finds and marks bad sectors
on a hard disk, examining the disk at
about 2 megabytes a minute . It found
eight or nine bad sectors, making me
wonder if Attila hasn't suffered some un
reported traumatic injury.
Unlike SpinRite and some other "disk
repair" programs , when Vmarkbad
finds a bad sector in a currently active
file, it reports the filename . In our case,
there were bad sectors in seven files.
Three of those were .BAK files, and one
more was in a file we'djust copied onto a
floppy disk. The other three were Q&A
auxiliary files, including the one that
handles text saves. It was no trick to get
the original Q&A disks and recopy those
files .
Then we used Norton Commander to
go through all the directories and elimi
nate needless files , something John just
won't do. There were a bunch of tutorial
files, .BAK files by the score, and just a
lot of general garbage. After that clean
up, I used Vopt to compact the disk , ran
Vmarkbad again , and just for luck ran
Norton Disk Doctor. No new bad sectors
found, and Attila hums along as if noth
ing had ever happened . There's a dance
or two in that old boy yet.
I received my version of Vopt and
Vmarkbad in January 1988. There may
or may not be updates. I have a number of
programs that are supposed to do the
same job as the Golden Bow tools, but
I've never seen any good reason to
change; Vopt and its auxiliary programs
are a lot more than good enough.

A Study in CD-ROM
At the West Coast Computer Faire, I was
given two copies of the entire Sherlock
continued
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Holmes canon, one on floppy disks, the Extra/EM. I've tried invoking the pro
other on a CD-ROM. The CD-ROM ver gram under each option, but neither lets
sion is called Sherlock Holmes on Disk! my Video Seven V-RAM VGA show the
and also has The Medical Casebook of pictures.
I've often thought CD-ROM was an
Dr. Arthur Conan Doyle by Alvin E. Ro
din and Jack D. Key; linoleum block ideal medium for presenting not only the
prints by Dr. George Wells; medical po Sherlock Homes canon, but just about
etry by Dr. George Bascom; and all every word written about England's
kinds of indexing and retrieval software. greatest detective, including all the
issues of The Journal of the Baker Street
The publisher is CMC Research.
There are no documents, but none are Irregulars. It could also have maps of
needed. Simply log onto the CD-ROM London in Victorian times, illustrations
and type DP; the rest is pretty automatic . from contemporary newspapers, and all
After a few questions about your system that sort of thing, possibly linked by
configuration, you're at the main com hypertext .
mand screen. This has pull-down menus
that work about as you'd expect them to,
including menu items for text searches.
Once I was clear on how that worked , the
first thing I did was use word search to
look for any story with the words: dog
.AND. curious .AND. nighttime. (The
program uses .AND., .OR., .NOT., and
so forth as commands for Boolean
searches.) It took about 10 seconds for it
to tell me there was only one match, "Sil
ver Blaze," which is the story involving
the curious incident of the dog in the
nighttime: "'The dog did nothing in the
nighttime .' 'That was the curious inci
Sherlock Holmes on Disk! doesn't
dent,' remarked Sherlock Holmes."
Pressing Return put that story on the have all that, but it is fun; it's another of
screen. It puts the text in black letters on those programs that you probably
a soft white background, quite easy to wouldn't buy a CD-ROM drive for , but if
read, and next thing I knew I'd read it all you already have the drive, it's a neat
instead of working on the column. Then I thing to have around. It's amazing what
looked up Persian .AND. slipper, ex you can find out about the Holmes stories
pecting that there would be a dozen with the proper Boolean searches.
matches , but in fact there were only
three: " The Adventure of the Empty Geography Lesson
House," "The Musgrave Ritual," and I have a whole bunch of CD-ROMs I col
"The Naval Treaty." That slipper is so lected at the Microsoft CD-ROM confer
famous I was sure there was some mis ence last spring. Most are a bit like Sher
take and tried again, this time using lock Holmes on Disk!: not bad , but
"persian," but I got the same result; the disappointing given the potential of the
search isn ' t case-sensitive.
medium. An example is the World Atlas
There are nine matches on Moriarty by Electromap. This gives a pretty good
but only seven on Moriarty .AND. Pro high school-level atlas, which starts with
fessor. I haven't had a chance to look at two views of the world, physical and po
the differences.
litical; if you use a mouse or arrow keys
I'm sad to say I have not seen the lino to go to a region of interest and press Re
leum block illustrations that are sup turn, up comes a more detailed map of
posed to be on the disk . When I try to ac that area. You can then go down one fur
cess any of the graphics (including the ther level to maps of individual coun
chart in "The Naval Treaty"), the CD tries.
ROM drive l.ight blinks, and something
Alas , that's as far down as it goes, and
obviously is read from it, but then the at the country level there isn't a lot of de
screen goes blank; all I can do from there tail. For example, the U.S. map has per
is escape back to the story. The program haps 40 cities and half a dozen rivers.
documents say you must have a 640- by The USSR map has even less informa
480-pixel VGA board and monitor capa tion.
ble of 256 colors, but that's a generic de
The geographical maps aren't the real
scription of VGA. The program itself of point, though . There are numerous sta
fers you a menu of two VGA boards, the tistical maps, each accompanied by pull
Orchid Designer VGA and the STB VGA down menus of information on econom

M ostofthe
CD-ROMs I have are
disappointing given the
potential ofthe medium.
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ics, population, languages, population
density and growth rate, infant mortal
ity, life expectancy, and a whole bunch
of other stuff from the World Almanac,
all given for each country and listed both
alphabetically and by parameter order.
If you're interested in inflation rates,
you bring up that map and then go to the
menus. If you want to find the country
with the smallest inflation rate (Equato
rial Guinea with a rate of - 18 percent)
or the largest (Nicaragua, 1800 percent;
next is Vietnam with 700 percent), it's
easy, and if you want to look up a spe
cific country (say, Liberia, 3.6 percent) ,
it's simple enough. Ditto for population
growth (Hungary, -0.2 percent, Brunei
+8.6 percent annual) and a raft ofother
stuff. You can spend a couple of hours
playing about with this with no trouble at
all.
Access is reasonably fast, but it seems
slow compared to a hard disk drive . Of
course, I have a very fast hard disk drive.
In any event, it's quicker to find specific
information on this CD-ROM than it
would be to go look it up in your atlas or
almanac.
Once again, you wouldn't buy a CD
ROM drive for this, but if you've got stu
dents in the house, it would be worth let
ting them browse through this.
I do wish there were more detail. Elec
iromap says they're doing a U.S. atJas
that will have both political and topo
graphic maps of each state, plus a great
many more statistical maps.
A second atlas-type CD-ROM comes
from the CIA. The World Factbook is
available from Quanta Press. This has a
directory of maps, one outline for each
country or territory , at 300-dot-per-inch
resolution in TIFF format suitable for
desktop publishing. The World Factbook
consists of 248 data cards much like the
5- by 8-inch paper index cards you used
to make up in the library (although
there's a bit more information on many
countries than you could conveniently
put on even two or three cards). There's
form of government, religion, popula
tion, currency, literacy rate, economic
trends, recent history, diplomatic prob
lems, and a whole raft of other stuff
more details than you got on the World
Atlas disk, but not as well organized.
The cards are indexed on 22,987
keywords , and you can do Boolean
searches with or without wild cards.
Searching on the word atheist gives you
four countries, Albania, Hungar y,
USSR, and China. You can then examine
cards for each or all of those. Searching
on OPEC yields 16 cards, one of them
continued
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Each Toolkit $79.95*
DOS Compiler $99.95
TechKit $59.95*
YID $59.95
DOS 3-Pack $199.95*
(Compiler. TechKit & YID)

OS/2 Compiler $195.00*
*Prices effective through 10/1 /89

"Everyrhi11g about this product
exudes quality... it is one of the
most comp/ere and powerful deve/
opmelll systems Ol'ai/able today. "
Scott Robert Ladd
Computer Language

" ... TopSpeed" is surely one of the
fi11esr new products introduced to
dare in the PC are11a . .. DDJ doesn 'r
give unqualified ral'es very ofte11,
b111 there's no question abot11 it in
this case; JPJ's TopSpeed Modula-2
is first-rate. "
Kent Porter
Dr. Dobbs Journal

"JP/ Mod11/a-2 looks like another
classic in the making. Ir generates
code as good as or belier than lead
ing C compilers and the program
ming enviro11me11/ is a ge11ui11e
pleasure 10 use :·
Dick Pountain
BYTE Magazine

TopSpeed• Modula-2 is a high-speed optimizing compiler
(3,000-5,000 lines/min. on a PC AT 8MHz), integrated
menu-driven environment with multi-window/multi-file edi
tor, automatic make, fast smart linker. All Modula-2 sources
to libraries included. Available for DOS or OS/2.
Communications Toolkit is designed to help you write applications that use
IBM PC serial port hardware. Features include an interrupt driven low-level
driver; YTIOOand ANSI 1em1inal emulation; XModem. YModem. and
Kermit support; compiled script language; and full source for all modules.
The same version supports both DOS and OS/2.

In England and Europe contad:
Ltd., 63 Clerk<:nwell
Road, London EC IM 5NP. Phone (01)253-4333.
FAX (01)25 1-0141. Each Toolkit £49. 95~
DOS Compiler .£59.95, TechKit £34 . 95~
VID £34 .95 . DOS 3-Pack £119.95~
05n Compiler £124.95~ (•Priccseffecli\'C
through Oct. I. 1989)
Handling chari:es: In UK pie= phone for

~~~~-~¥.:!~\.~~~·.~--~~?',!~;~ch com

1-800-543-5202
In Canada, call:

1-800-543-8452
Or mail us your order with
a check, money order, or
VISA/ MC information. 30
day unconditional money
back guarantee.
Shipping & handling charges:

8-tree Toolkit provides you with the tools you need to write powerful database
applications. Store multiple tables and indexes in one or more physical files
(no record count limit; each physical file up to 4 gigabytes). Automatic net
work support allows opening of sharable or private physical files and full
control offile locking. Indexes can be linked to tables so that index updates
are automatic. The same version supports both DOS and OSn.

YID (Visual lnteruclive Debugger): A souTCe-level, multi-window symbolic

In North America: add SS for each product
ordered . CA rcsidcnL< please add applicable

s;iles tax . Ovc:rscas: Add S20 for EACH com
piler and S8 for each other product. 3-Jl"Ck
s & his S36.00.

Jen en &
Partners
International

debugger. (DOS only)

TechKit": Includes assembler, assembler source for start-up code. TSR
Jensen & Partners UK

To Order:
In the US, call:

module, error handlers, communications driver, dynamic overlays. and
PROM locator. (DOS only)

1101 San Antonio Rd.
Su ite 30 1
Mountain View, CA 94043
Phone: (415)967-3200

System Requirements: IBM PC or compatible, 384K available RAM. two
floppy drives (hard disk recommended).

TopSpecd and TechKu an: trademarks of Jensen
& Panncrs I nt.emallonal _Other brand Wld
producl na.mcs arc trndemurls or rcg1slered
t.rademarl.s of their n:::spect1vc holders.
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Austria, which isn't an OPEC member
(OPEC is mentioned in another context).
This is another of those disks well worth
having if you have a CD-ROM drive.

Programmer's Library
If you're a professional programmer, the
Microsoft Programmer 's Library is
valuable enough to make it worth buying
a CD-ROM drive just to have it. The disk
contains the reference manuals to Quick
BASIC 4.0, C, FORTRAN, Assembler,

Pascal , Windows 2.0, and OS/2 Pro
grammer and User Reference. All these
can be popped up inside the compiler en
vironment or in an external editor like
BRIEF . The newest versions have the
reference manuals to Windows/386 and
QuickPascal.
I'm not spending a lot of time on this
because there's no need to: if you do
much programming and your time is
worth anything at all, get a CD-ROM
drive and Microsoft Programmer's Li

brary. You won't regret it.
Highly recommended .

The Coming Scene
Microsoft has done an admirable job of
pushing CD-ROM, so much so that the
number of installed CD-ROM drives out
there ha s gone from zip to perhaps
100,000 in the last three years; and a
good half of those, perhaps more , are
due to Microsoft products.
continued

And think about OST, the European leader in the field of private X.25 networks!
Our PC XNET card, an option/ adapter card for personal computers, provides two
channels, each supponing 128 vinual circuits and speeds tO 64 kbps. The PC XNET card
provides a level o f performance never before reached in a personal computer.
Easy acces via MS DOS, X E D< and NETBlOS makes the PC XNET card the perfect tool for
emulating terminals and fil e servers or providing a gateway to Local Area Networks. Fully
compatible with many protocols such as X.25. X.32 and X.21, th e PC XNET card enables
computers to be connected tO any type of network.
Funhermore, applications programs you develop on the PC XNET card can be transferred to the PCS ET
card, o srs ISO interface card.
So, if you are thinking of X. 25 capability for your computer think about OST.

OST, SA
Rue du Uas-Vill.age. Z. L Sud-Est
35515 Ces.~on -Sevi gne Cedex
Tel. : (33) 99 32.5050
Fax: (33) 99.4 1.71.75. Telex: 730839

OST, Inc
14225 · r Sullyfie ld Circle
Chantillv, VA 22021
Tel.: ( t) 703 817 0400
Fax : ( I ) 703 817 0402
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Our MAJOR ADVANTAGE-Supplying you with
the Broadest Range of Software Ammunition.
UST OURS

UST OURS

SCIENCE/ENGINEERING

APPUCATION SOFTWARE

CAD

COMMUNICA710NS
Carbon Copy plus
Close-Up
Customer
~ppart

Co/Session
Crosstalk XVI
Mirror Ill
PC Anywhere Ill
Procomm Plus

195

118

195
245
249
195
100
145
75

130

AutoCAD Release 10
3000 CAU
AutoShade
500 475
AutoSketch
1SO 102
DeslgnCAD
GAU CAU
DeslgnCAD 3-D
399 219
Drafix CAD Ultra
395 259
Genertc GADD Level 3
300 189
Generic 3-D Sollds Modeling 349 195

1~

182
99
67
79

50

PCB ARTWORK/ SCHEMA71CS
HIWIRE Plus
Micro-CAP Ill
Schema II
smARTWORK
Tango-CAD Pock
Tango-PCB Series II

DATABASE
Clarion
Clipper
dBASE IV
dBXL
FoxBASE+
FoxBASE+/MAC
Paradox3.0
PfS:Professional Rte
Q&A
R&R
R:Bose for DOS

695
695
795
249
395
395
725

m

349
149
725

589
439
439
159
214
214
479
189
230
109
521

DESKTOP PUBI.ISHING
Adobe lllustralor '88
Adobe lllustralor '88 (MAC)
Corel Draw!
Draw Applause
First Publisher
Rrst Publisher Art Gallery
GEMArtline
GEM Desktop Publisher
PageMoker
PageMaker (MAC)
Ready. Set. Go (MAC)
Sprtngboard Publisher
Ventura Publisher

695 CAU
495 300
495 299
495 315
99
75
129
82
495 299

m

795
595
495
139
895

183

439
395
320

80
539

GRAPHICS
Chart-Master
Freelance Plus
GEM Graph Present. Team
Graph Plus
GrophWriterli
Graph-in-the-Box
Harvard Graphics
Micrografx Designer
Microsott Chart
Perspective Junior
Pinstripe Presenter
PIXIE
Powerpoint (MAC)
Xerox Presents

375 239
495 CAU
495 305
495 332
495 CAU
140
75
495 313
695 460
395 270
149
88
200 CAU
195 117
395 2~
495 326

INFORMATION ORGANIZERS
Agenda
askSam
GOiar
GrandVlew
Memory Mate
SideKick Plus
Tornado
Who-Whal-When
Zylndex Professional

395 CAU
295 209
80
45
295 205
70
43
200 135
100
73
190 140
295 159

PROJECT MANAGEMENT
Harvard Project Manager
lnstoPlan 2.0
Microsott Project
~perProject Plus
Time Line v. 3.0
Time Line Graphics

695
99
495
395
595
195

445

95

333
263
349
135

SPREADSHEETS
249 CAU
Legend Twin Level Ill
Lotus 1-2-3
CALL CAU
100
71
Lucld3-D
Microsott Excel
495 CAU
Microsott Excel (MAC)
395 270
Microsott r.,.1ultiplan 4.0
195 134
195 140
Microsott Multiplan (MAC)
249 161
PFS:Professional Pion
395 196
PlanP91fect
Quattro
248 171
~perCaic5
495 328
695 465
Symphony
Wingz(MAC)
495 296
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DATA ACQU1SITION/ ANALYSIS
Asystant Plus
DADiSP
LABTECH Notebook

Sf) I~ 'l,l\~\lll~
UST OURS

SPREADSHEET UT1L1T1ES
3-D Graphics
4Views
4Word
@BASE
@Liberty
Allways
Bater
Graph-in-the-Box
Hal
Impress
Inword
Look& Link
Note-tt Plus
Noteworthy
PanaView
See More
Sideways
SmartNotes
Spellin!
SQZ Plus

145 129
150 119
61
100
195 119
295 199
90
150
495 449
140
75
150 107
140 CAU
100
59
100
60
80
53
80
49
145 129
80
49
70
43

80
80
100

48
49
63

WORD PROCESSING
Ami
DlsplayWrite 4
Grammallklll
Manuscript
MaxThink 89
Microsott Word
Microsott Word (MAC)
MultiMate Advantage II
Office Writer 6.0
PFS:ProfessionaJ Write
Q&AWrtte
RlghfWrtter
Somna Word IV
Sprint
WordPerfect 5.0
WordPerfect (MAC)
WordPerfect Executive
WordPerfect Library
WordStar 2000+ Personal
WordStar Professional Rel 5
XyWrite Ill Plus

199 CAU
495 342
99
61
495 CAU
89
71
~
249
395 293
565 CAU
495 302
199 129
199 135
95
53
595 316
200 144
495 249
395 231
249 127
129
69
495 302
495 262
445 256

OPERATING SYSTEMS/
CONTROL PROGRAMS
DESQview 386 (w/QEMM)
lnteracttve 386/IX
MS Wlndows/386
PC-MOS 386 (single user)
PC-MOS 386 (five users)
SCO 386 UNIX Sys V (comp)
SCO UNIX Sys V (comp)
VM/386
VM/386 Multl-User
VM/386 NetPak

Terms & Pollcles
All p rices subject to c honge without notice. We
a c cept Vi sa, MC, AMEX (2% surcharge on AMEX).
Shipping $4 per item sent UPS Ground. Allow 14
days for personal/company chec k clearance.
l!elurns subject to 15% restocking lee. l!A If re 
q uired. PO's welcome fro m Fo rtune 1000 ond other
qua lified o rganiza tions.

190 169
1095 989
195 136
195 179
595 539
1495 1195
1295 999
245 199
895 759
150 129

UST OURS
95
75
130
99
140
40

159
40

149
100
190
130
189
140

995
795
995

849
719
799

MATHEMATICAL TOOLBOXES

UTIUTIES
1 DIR Plus
386MAX
386 MAX Professional
Above Disk
Brooklyn Brtdge
Copy II PC
PC Deluxe Option Board
Copy II PC (MAC)
COREFAST
Disk Techniclan
Disk Technician Advanced
Disk Technlclan Plus
FASTBACK Plus
Loplink 3

895 805
1495 1269
495 450
895 805
995 949
595 559

53

66
115

83
85
20
112
20
102
63
122
85
109
89

Derive
Eureka: The Solver
Eureka: The Solver (MAC)
Gauss Malh & Stal System
Mathematica 386
AT 386/7
Mathematica (MAC)
PC MathCAD 2.5
Appl. Pocks (for MathCAD)
PC-Mallab
Control System Toolbox
System ID Box
TKI Solver Plus

200 166
167 115
195 134
395 350
695 CAU
995 CAU
795 CAU
495 315
89
99
695 559
495 399
495 399
395 319

PLOTTING AND GRAPHING
Dototop Graph
Grapher
Gropher/ Surfer Bundle
~rfer

TECH"GRAPH"PAD

'299
199
600
499
395

259
149
499
379
313

WordPerfect
WordPerfect 5.0 integrates text ond
graphics to let you creole professional
looking newsletters. reports, ond
documents-without neglecting the
features !hot mode it number one in
the first place!
Graphic images con be placed any
where on the page. scaled. moved.
ond con include o caption ond border.
5.0 also hos enhanced print copobilities.
ond o WYSIWYG preview mode. Moster
Document combines files to generate
tables of contents. indexes. etc.
WordPerfect 5.0 succeeds 4.2 os the
world's best word processor. Once
you've tried it. you'll never go bock!
List: $495
OWs: $249
Lapllnk (MAC)
MACE GOLD
MACE Utilllies
Magellan
MKS Toolktt
Norton Commander
Norton Utilities
Norton Utilities Advanced
PC Tools Deluxe
PC Tools (MAC)
Q-DOSll
Sottwore Carousel
Spin rite
Symantec Ullltties (MAC)
v feature Deluxe
Vopt
XTree
XTreePro

140
89
150
88
100
54
195 CALL
199 155
89
52
100
59
150
89
79
55
79
55
80
47

80

46

59
100
120

47
67
95

60

46

70
129

39
70
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SCIENTIFIC TEXT PROCESSING
ChlWriter
EXP
PC TEX
T3

150
150
249
595

128
129
226
479

495
395
495
695
795
895
595
495
595
595
795

336
366
639
727
601
544
345
449
449
595

STATISTICS

css

Mlcrostal II
NWASto!Pok
P-Stat
SPSS/PC+
StalGrophics
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CHAOS MANOR

a great deal faster and more powerful
than most businesses think their "stan
dard" user-a secretary or junior execu
tive-will need. The decision factors
will be total workstation cost, hardware
and software, including both applica
tions and operating-system software.
There 's also training and support, which
1111' 4 megabytes of memory.
~~~~"7==:::==::;....---=~
aren't trivial , especially when changing
1111' Extended and expanded memory. LIM 4.0.
systems. The bottom line is, what can
1111' Works with all of your programs.
Bertram and Susie accomplish, and
what's it going to cost?
1111' Run DOS or OS/2 effortlessly.
Which is to say that while OS/2 with
1111' Fast and simple switchless installation.
Presentation Manager can be pretty nifty
(I've just got OS/2 PM running on a fast
,,, Auto-configuration for all operating systems.
80386 system, and I confess I like what
1111' Works in all Micro Channel TM computers.
I'm seeing) , the fact is that right now, at
least, you can get a lot more done with
1111' Expanded memory 10 times faster than Intel.
MS-DOS 3.3 and DESQview.
1111' Risk free guarantee. Two ear warranty.
We have, for instance, tuned our Big
:====--'"O"
1111' IBM approved ID. $349 OK.
Cheetah 80386 so that we can have a
number of 530K-byte windows open all
Call today 1-800-234-4232 or 617-273-1818
at once , and every one of those windows
has a mouse, various keyboard fix pro
grams, and the Maximum Storage
Capital Egui ment Corp.
WORM (write once, read many times)
Burlington, MA. 01803
drive built in. Every bit of the 530K bytes
is avai lable to application programs.
PS/l and Micro Channel are lrademarks of IBM
All th is is accomplished with care
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - ' fully arranged CONFIG .SYS and AU
TOEXEC .BAT files . (Listings of these
Meanwhile, the number of CD-ROMs after both the home and educational mar files are available on BIX in the CHAOS
available continues to grow. Some, like kets. One supposes Apple will have some . MANOR conference.) We use a SHELL
McGraw-Hill's wonderful Encyclopedia sort of response, since they certainly command to increase the program envi
of Science and Technology, haven't been wouldn't want to aba ndon the educa ronment to 512 bytes to support a larger
done all that well; that is, the informa tional field to Big Blue without a hard PATH statement. And we use LOAD
tion in that Encyclopedia is more than fight.
HI.SYS and the LOADHI program (they
Whatever the outcome of that, it come with Quarterdeck's QEMM ) to
worth it (except it's a time trap: you start
browsing through that thing and the next should be beneficial to users. Right now load various TSR programs into the area
you know it's dawn), but the CD-ROM CD-ROM is about where small com between 640K bytes and I megabyte . In
software isn 't as good as it could be. It puters were before the IBM PC. CD this particular case, we do more than
also wants some pretty specialized ROM is a wonderful way to organize and that: we also load some 15 buffers up
graphics board equipment. Now that distribute information; you'll see a lot there. The result is that we can have
VGA is getting common, we can hope more of it as time goes on . The potential pretty big DESQview windows , and in
side each of those windows the software
that McGraw-Hill will revamp the Ency is nearly unlimited .
thinks the WORM drive is just one more
clopedia.
There are the various NASA CD WORMs and DESQview
disk drive .
ROMs with planetary data. Grolier's has In my judgment, the 8086, 8088 , 80186 ,
much improved their access software for and 80286 chips will disappea r in the CD-ROM
the original Grolier's Encyclopedia on next few years. Their place will be taken All this was very well , but there's some
CD-ROM. We see new CD-ROMs here by chips that can execute the 80386 in thing missing. There's no CD-ROM
struction set. Probably one of those re driver. In order to use the CD-ROM , I
every day.
Moreover , we can expect a lot more placement chips will be the 80386SX, al used to have files called CONFIG .CDR
CD-ROM drives in the future: not only though I don't think there's any real and AUTOEXEC.CDR. A batch file
will Microsoft continue with excellent reason to prefer the SX to a real 80386 . wou ld make them the current CON
products like Microsoft Bookshelf and Even more important will be the 80486; FIG.SYS and AUTOEXEC.BAT , and
Programmer's Library, but IBM will, in there are definite indications that you can then I'd reboot. Those files omitted the
about 18 months, have a low-cost home build a fully operational system with the WORM drivers. Thus , I could have a
computer with a built-in CD-ROM drive. 80486 cheaper than you could build the CD-ROM in every window or a WORM
in every window.
Microsoft is writing the code for it even same system with an 80386 and 80387 .
I could even have both, but if I loaded
This is going to have a large effect on
as you read this, and IBM expects to sell
a lot of those machines at $1995 or there both the bus and operating-system wars. both CD-ROM and WORM drivers , even
abouts . The machine will also have a Most volume buyers won't care much using LOADHI.SYS , I'd end up with a
about the details; all 80386 systems, re maximum window of about 480K bytes;
MIDI interface.
IBM will then very aggressively go gardless of bus and operating system, are and while this isn't tiny, it 's not quite

-=------------=

==(~
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large enough , either. I have programs
that want a full 512K bytes before they'll
run properly. I don't need both WORM
and CD-ROM in every window; indeed,
I don't really need both in any single
window.
DESQview has no problem with the
kind ofTSR program that's loaded with a
command file. The problem comes with
drivers that must be loaded with CON
FIG . SYS. They have to go in on boot-up;
there ' s no way to put them inside a
DESQview window . Both the WORM
and CD-ROM drivers have to be loaded
with CONFIG.SYS , and if you load
both, you use too much system memory.
The obvious solution, I thought, was
either to get Quarterdeck to change
DESQview so that it can bring .SYS
drivers into DESQview windows, or to
get Maximum Storage to change its
drivers so they can be loaded with a com
mand. Alas, so far neither of these has
happened.
I continued to brood, and suddenly I
was struck with inspiration.
The purpose of buffers is to speed disk
operations by giving the disk drive con
troller a place to stash stuff prior to put
ting it where it belongs. My Big Cheetah
uses a Distributed Processing Technol
ogy hard disk drive controller. This con
troller has SOOK bytes of on-board mem
ory. Why, then, would it want or need
file buffers? Maybe I could eliminate the
buffers.
That wasn't hard to do: just remove the
LOADHI buffers statement in AUTO
EXEC. BAT and reboot. I tried that. If
there was any effect on disk operations, I
sure couldn't detect it; time for a real
test.
The sure test of whether your system
needs more buffers is to make up a sub
directory with a lot of filenames in it.
The test is to get a directory: if you need
more buffers, the directory information
will scroll smoothly at first; then, as the
buffers are filled , it will get jerky until
you start getting one or two filenames
put to screen, and then there is a notice
able hesitation as the machine goes to
disk.
I went to one of the unused logical
areas on Cheetah's Priam 330-megabyte
hard disk drive and transferred every
short file on the system to it. I ended up
with something like 450 filenames. Then
I looked at the directory. No hesitation.
OK, next try a big file transfer . Again no
loss of speed. Clearly, Big Cheetah with
the DPT controller doesn't need any
stinking buffers .
Alas, while that gave LOADHI some
extra room, it still wasn't enough to let

,,,,,,,,,,,,-

8 Mbytes of memory + 2 serial ports.
Extended and expanded memory. LIM 4.0.
Works with all of your ()rograms.
Run DOS or OS/2 etTortlessly.

=:::=:::=:::=:::=:::=::::=:::~

Ca ital Equi ment Corp.
Burlington, MA. 01803

======

PS/2 and Micro Channel are trademarks of IBM

me have WORM, CD-ROM, and win
dows bigger than 5 I 2K bytes. Time for
more thought.
Of course, the solution was obvious.
Access to CD-ROM drives requires two
actions. First, you have to load the CD
ROM driver with CONFIG.SYS . Then
you have to execute the MSCDEX.EXE
program, which loads Microsoft DOS
extensions that allow DOS to recognize
disk drives larger than 33 megabytes. All
I had to do, then, was use LOADHI to in
stall the Amdek Laserdek driver with
CONFIG.SYS and, when I wanted to ac
cess the CD-ROM drive, open a window
and execute the MSCDEX.EXE com
mand inside the window.
That worked fine . I can now open a
window; do MSCDEX.EXE; load Side
Kick; go to the CD-ROM drive and set it
up to use its software complete with
memory-resident software; load Pro
comm; and log onto BIX with, say, both
SideKick and Grolier ' s Encyclopedia
available in the communications win
dow . I can also download files directly
from BIX into the WORM drive. Mean
while, I can have a 525K-byte program
going in other windows that can 't access
the CD-ROM .
Of course, not everyone has or needs
both CD-ROMs and WORM drives; but
it's nice to know you can have both and
still use DESQview .

WORMs and UPSes
I'm going to make this a flat statement
that you can accept or not as you choose.
If you're seriously in the software dt>
velopment business , either your com
pany is large enough that you've got all
your expensive people's systems net
worked and a systems manager sees to it
that daily backups are made , or you need
at least one WORM drive for every ex
pensive programmer you employ, in
cluding yourself. True , there are a lot of
arguments for tape backup systems; but
my experience has been that they don't
tend to be used routinely. If there's some
one whose job is to see that backups are
made, they probably will be made; but
leaving that task to individual program
mers-or writers, or financial analysts ,
or CAD engineers-is risky.
WORMS are different: since they look
to the user like just another disk drive,
it's very easy to save stuff to WORM,
and just as easy to recover lost data from
a WORM; and unlike most other backup
systems, WORM drives save every ver
sion. When we were working on Mrs .
Pournelle's Reading Program, I had sev
eral opportunities to bless that feature.
The other thing that you can 't afford
not to have is an uninterruptible power
supply, which is commonly called an
UPS . Indeed, given that you can buy a
continued
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decent UPS for a few hundred bucks , has a fan that, while reasonably quiet,
you can make the case that not having does add a bit to the background noise.
one, even on a system with a WORM The smaller model does just fine taking
drive, is plain stupid .
care of your computer, and the Clary
I now have several UPS systems. Two people tell me it has the same surge-pro
of them are Clary systems: there's the big tection capability as the large unit .
one we had when the Great Power Spike
My other UPS is a TSi UPS-3160P .
hit (see my August column) and a small This is a handsome little unit that will sit
er desktop model. The big one will run nicely under a computer or its monitor; it
more equipment, including the laser can also stand on the floor , which is
printer , but be warned, it really is big-a where I have mine. It has three condi
couple bf cubic feet-and heavy . It also tioned power outlets, labeled Computer,
-------------------------------..,
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FLOW CHARTING II+
Flow Charting II+ will amaze you with its speed, power and simplicity.
• Update and print charts as fast as the situation changes
• See your revisions right away-no long wait for charts to be hand drawn
• Select 26 standard shapes; 10 text fonts
• Tutorial manual makes learning easy
• Runs on IBM or compatibles
• Produces excellent organizational charts!
•Only $229!

PATION &PATION

Software

Corporat i on

Excellence in charting the flow of ideas

For more information, see your local retailer or call
1-800-525-0082, ext. 47 (outside Calif.) 408-629-5376 (Calif./lnt'I.)
81 Great Oaks Blvd., San Jose, CA 95119

Monitor, and Printer, each with its own
switch . There are also two non-UPS out
lets, also switched . The TSi has been
running Big Cheetah and his monitor
and, instead of a printer , an outlet box
that powers the Maximum Storage
WORM, the Amdek CD-ROM drive,
and the USRobotics modem. There have
been no problems in over a month.
I've no great competence in evaluating
an UPS. I have tested both the Clary and
the TSi, subjecting them to such cruel
and unusual punishment as yanking the
power cords and hooking them to a Var
iac variable transformer on which I
steadily reduce the input voltage to si mu
late a brownout. Both cut in well before I
got worried about what low voltage
would do to my computer.
Most UPS systems will work ; but
some deliver a much better quality of
power than others. Your computer power
supply probably won't care about that ,
but your printer will, and so can other
auxiliary equipment. There' s more to
learn about UPS systems than I thought .
(See "Curing the Brownout Blues, "
April BYTE.)
Pournelle 's Law: If you don 't know
what you ' re doing, deal with people who
do. I'm pretty sure there are a lot of com
panies that make good UPSes ; one thing
I'm quite sure of, both the Clary and TSi
people know what they ' re doing. They
both independently tell me the sa me
story regarding power quality and the
dangers and advantages of different ways
to do power conditioning.
Get yourself some good advice on
what kind of UPS to get; but take it from
me, if your work is worth anything at all,
get an UPS. It's darned cheap insurance.

Bringing Up OS/2
Recent visitors to Chaos Manor include
Pierluigi Zappacosta, president of Logi
tech, and Logitech programming engi
neer Mansour Safai. They wanted to
demonstrate the new Logitech Modula-2
Compiler and the Logitech Debugger on
OS/2 PM. The only problem was I didn't
have OS/2 up and running on anything
here. They offered to install it.
Although you can set up your system
so that you've a choice between DOS or
OS/2 on start-up, I wasn't quite ready to
change operating systems on my main
machine. On the other hand , I wanted to
have PM handy, not off in a back room.
That left two candidate machines , the
Zenith Z-386 and the new Northgate
386. The Zenith has a Maximum Storage
WORM drive installed already . That
made it easy to back up the Zenith files.
continued
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THE NEW STANDARD FOR
IDGH PERFORMANCE
STATISTICAL SOFTWARE

Apowerful, comprehensive, elegant, and super-fast statis
tical package for LBM (PC, AT, PS/2) and compatible
computers. I The CSS optimized user interface with fast
hierarchical menus incorporates elements of artificial intelli
gence; even complex analyses require only a few keystrokes
(batch processing is also supported). I CSS features compre
hensive, state of the art implementations of: Basic statistics,
Mufti-way frequency tables, Nonparam.etric statistics,
ExploraWry data analysis with analytic graphs, MuUiple
regression methods, Time series analysis with modeling and
forecasting (incl fuU ARIMA), General ANOVA!ANCOVAI
MANOVA, Contrast analysis, Discriminanl function
analysis, Factor analysis, Principal compone7l!S, Mullidi
mensional scaling, Item annlysis!Reliability, Leg-linear
analysis, Cluster annlysis, Nan-linear estim.ation, LogW
ProbU analysis, Cawnical analysis, Survival and Failure
Time analysis (Censored data), Quality Control analysis,
and m.uch mere. I All statistical procedures are integrated
with fast data base management and instant, presentation
quality graphics (over JOO types); full support for all mono
and color graphics boards (incl. VGA) and over 100 plotters
and printers (incl. the HP and Postscript standards). I All
CSS screen output is displayed via customized Scrollsheets™
(i.e., dynamic, user controlled, multi-layered tables with cells
expandable into pop-up windows); all numbers in a Scroll
sheet™ can be instantly converted into a variety of
presentation quality graphs; contents of different Scroll
sheets™ can be instantly aggregated, combined, compared,
plotted, printed,or saved. I The flexibility of the CSS inpuU
output is practically unlimited: CSS offers an intelligent
interface (read/write) to all common file formats (Uitus,Sym
phony,dBII, dBm+ , DlF,SYLK, . . . ) and special utilities to
easily access data from incompatible programs; graphics can
be saved in files compatible with desktop publishing pro
grams (Aldus, Ventura). I CSS data files can be as large as
your operating system (DOS) allows; 0812 version coming
soon. I CSS precision exceeds the standards of all common
precision benchmarks. I Tuch.nical rwte: The CSS user
inleiface and all l/O were wri1ten in &Yembler and /Jypass
DOS; graph.ics and data management were written in
Assembler and C; the computatianal algarithms were
written in Assembler and optimized Fortran. I S495 (plus
5sh/h); 14-day money back guarantee.
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!Bl StatSoft

Z325Ent13t11Stnet • llrlsa, 01( 74104 • (918) SIM149
Fu: (911) 513-4376

Overseas Offices: StatSofl ol Europe (Hamburg, FRG). ph: 040/4200347, fax : 04014208724. StatSofl UK (London. UK). ph: 0438/310056 or 316561, fax : 04381310001 , StalSofl Pacific (Melbourne,
Australia). ph: 613-663-6580. fax : 613-663-6117, StatSofl Canada-CCO (Ontario). ph: 416-849--0737, fax : 418-649-0918 Ava ilable From : CORPOR ATE SOFTWARE and other Authorized Represen
tatives Worldwide: Holland: Lemax BV 02968-94210; France: Conceptel (1) 45669700; Sweden: Akademi Data 018-696201; Korea: Gaul Bang (02) 272-1973
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LapLink 3 .. ... ........... ........ $139.95
Traveling Software, Inc .
18702 North Creek Pkwy.
Bothell, WA 98011
(206) 483-8088
Inquiry ll05.

SimCity
Amiga .. .... ... ......... .. .. ...... $44.95
Mac .. ... ... .. .. ......... .. .. .. .. .. $49.95
Broderbund Software
17 Paul Dr.
San Rafael, CA 94903
(4 15) 492-3200
Inquiry 1109.

Logitech Modula-2 Compiler ... .$249
MultiScope .. ....... .................. $299
Logitech, Inc.
6505 Kaiser Dr.
Fremont, CA 94555
(800) 231-7717
(415) 795-8500
Inquiry 1106.

TSi UPS-3160P ... .......... .........$395
Taesung Industries, Inc.
2001 Westside Pkwy., Suite 240
Alpharetta, GA 30201
(404) 664-8944
Inquiry 1110.

Microsoft Programmer's Library
CD-ROM .. ..... .......... .... ........$395
Microsoft Corp.
16011 Northeast 36th Way
P.O. Box 97017
Redmond, WA 98073
(800) 426-9400
(206) 882-8080
Inquiry 1107.

Vopt disk optimizer
program .. .... .... ..... ............ $59 .95
Golden Bow Systems
2665 Ariane Dr., Suite 207
P.O. Box 3039
San Diego, CA 92117
(800) 284-3269
(619) 298-9349
Inquiry llll.

Sherlock Holmes on Disk!
CD-ROM .. .. .. ..... ... .. .... ... ... .. .. $79
CMC Research, Inc .
7150 Southwest Hampton, Suite 120
Portland , OR 97223
(503) 639-3395
Inquiry 1108.

World Atlas CD-ROM .... .... ... ..$159
Electromap, Inc .
P.O. Box 1153
Fayetteville, AR 72702
(50 I) 442-2309
Inquiry 1112.
World Factbook CD-ROM ... ..... . $99
Quanta Press , Inc .
2239 Carter Ave.
St. Paul, MN 55108
(612) 641-0741
Inquiry 1113.

And just at the moment, the Zenith has
the 19-inch Electrohome monitor run
ning off a Video Seven 16-bit VGA
board. I thought PM would look pretty
good on that.
Alas, OS/2 PM won't install on the
Zenith. It doesn't like the Zenith's disk
drive controller. Microsoft says that
OS/2 is "very picky" ·about disk drives.
They're also working on the code to
make it less so; OS/2 won't install on
something like half the systems it's tried
on , which cuts down the market potential
something fierce.

LapLink3
It was time, then, to back up the North
gate 386. That was simple enough be
cause, being a recent arrival, it didn't yet
have many files . I'd just received a new
version of Traveling Software's LapLink
112
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3; this one came with a six-headed cable
and a new option to send files through the
parallel port. We hooked the Northgate
to the Zenith, printer port to printer
port, put LapLink on the Zenith, and
turned on the system .
LapLink trundled for a moment, no
ticed that the remote computer wasn't
running LapLink, and offered to send it
self to the Northgate . This is a new fea
ture of LapLink: you don 't need a copy
on both machines. Just follow instruc
tions. We did that, and in about a minute
we had the two machines linked. I ini
tialized a new WORM disk cartridge, put
LapLink in turbo mode, and told it to
send all the files from the Northgate to
the Zenith's Maximum Storage WORM
drive. The result was startling: LapLink
3 in turbo parallel mode sends files about
as fast as the WORM drive can write

them. The whole process was completed
in about a minute or so.
The new LapLink is awesome . Highly
recommended.

Logitech and PM
The good news is that OS/2 went on the
Northgate 386 without a hitch . We did
have to repartition the hard disk; the
Northgate comes with 5 megabytes on
the C partition and 75 megabytes on the
D, but OS/2 wants more C disk space.
Once that was done , though, OS/2 went
up smoothly enough.
Then Mansour put up Logitech Mod
ula-2 and the new Modula Debugger and
djd a quick demonstration. It works.
Cogitech Modula-2 is one of the first
highly structured programming lan
guages (other than C) available for OS/2
PM . This could be important for both the
language and the operating system . More
next month.

MultiScope
Meanwhile , MultiScope, Logitech 's
newest debugger, works so wel 1 I can
hardly believe it. There's a version for
DOS as well, and it simply blows every
thing else out of the water.
Like Borland ' s (excellent) debugger,
MultiScope can be run remotely from an
other machine . Like Microsoft's Code
View, it works with a whole bunch of dif
ferent languages. It also has features you
won't find in any other debugger I ever
heard of. You ' ll be seeing a lot more on
MultiScope, all good.

FRACTINT
The shareware of the month is actually
freeware: FRACTINT, which you can
find on BIX and a number of other
places. On BIX , look for FRACTINT
.ARC. The .ARC file extension denotes
software that uses a shareware file com
pression and archiving utility that you
can also find on BIX and elsewhere . I've
been using it to compress Empire war
game moves so they can be uploaded to
BIX.
FRACTINT was formerly FRACT
386, but now there 's an 80286 version as
well. It 's an integer program, but very
fast, about the fastest fractal program
I'm aware of. There are all the standard
features, including the Mandelbrot set. It
runs under DESQview, and as my son
Alex says, the program is a sponge for
any time and CPU cycles you have left
over from something else. You can find
out more from the program's inventor,
Bert Tyler ("btyler" on BIX) , who says
he doesn 't want money but he does ap
conrinued

How an upside down
idea made the
mouse obsolete.

Frankly, we thought any input device that operated by
dragging it across an already cluttered desk was great
technology misapplied. We took a different approach.
ow RollerMouse makes the conventional mouse
obsolete.

Control Without
Bending Your Elbow
All the pointing accuracy and speed
you only hoped for from your old
mouse is right at you r fingertips.
Moving from point to point with
our oversized trackball is fluid, effort
less and fast at 200 CPI resolu tion.
Using our exclusive four-button
control, you have maximum click
and click lock versatility. With
programmable pop-up menus,
RollerMouse works with software
written with or without a mouse in
mind. And RollerMouse technology
means you never need to disassemble
it for cleaning.

More Application Productivity
If you work with the latest graphics-based applications,
such as desktop publishing, CAD/CAM/CAE or any object
oriented PS/2 , PC or Mac operating system , don't be held
back by old mouse technology.
Buy from the leader in precision
pointing
devices.CH Products perfected
111
computer control technology more
than 25 years ago. And the latest
technology is at a dealer near you.

l1efMOUSe

DQ.
.I\l

The other kind ofmouse.

For more information , call:
(6 19) 744-8546
8:00 a.m. - 4:30 p.m . PST
For credit card orders, call:
USA (800) 624-5804
CA (800) 262-2004
8:00 a.m. - 4:30 p.m . PST

A Division of joystick Technologies, Inc.

1225 Stone Drive, San Marcos, CA 92069
All produa names are registered tndemarl<s of
their respective owners. All rights reserved
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preciate acknowledgment. If you're at all
interested in fractals, find a BBS that has
this. You won't regret it.

Some Corrections

C Programmers choose db_FILE
because it's fast and flexible.

The combination of relational B-tree indexing
and network model database technology
delivers better performance than file manag
ers using relational technology alone. Build
simple B-tree/ISAM applications or complex
database applications. You decide how to
optimize runtime performance.

SQL Support included.

db_RETRIEVE - the SQL-based relational
Query and Report Writer is now included in
lhis special offer.

Applications completely portable.
Free lifetime phone support.
C source code is now included!
No royalties.

iPECIAL LIMITED OFFER

lb_FILE . db_RETRIEVE and source code
or each - at one low price!
~ingle - L'ser

Package $295.00
A $I 780 value.
\1ulti -L'ser Package $595.00
A $2890 value.

._.: .. ,....,<
r.... ~

.
'

[

-File Manager 2.2

Fite Structure: Relational B-1ree indexing and
network da1abase model. Use independently or
in combination fo r real power.
Transaction processing supported
Not RAM resident
Operating S)•stems: MS-DOS. UNIX . XENIX
C Compilers: UNIX. XENIX. Microsofl .
Lattice. TurboC
Major LANs Supported

For your nearest distributor call:
1-800-db_RAIMA (1-800-327-2462).

~RAIM.A'M ~
~CORPORAT ION ~
~~to.

thi:-nght IOdlJICUl'll•nut' llu' promoom• 1t1y1unc: ... lhoul notll.<e , .opk2'C

ved. pnc1nJ •him ~ call
~ima

Corporation 324.5 1461..h P\occ S.E.. ~lk:vuc. WA 98(Xl7 USA
!06J747·5570 Tele" 65030182.17 -!Cl W FAX: (:?06)747 . \991
·~us : (214) 2J l -J IJ I
lnll'malional Oislributon:: U. K.: (0992) 5009 19

;ennany: 07127/5244 Swilurland: (0 1)725 (}..110 Fr.met: ( l ~2828
lendu.: 3\(02 \5q)40 8 1-l Swtden: (0 13) 124780 llal)" 1).15/584711
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I generally send an early draft of my col
umn to the people I'm talking about. Be
cause Penny and Giles is an English com
pany, their reply to my remarks about
their TrackerMouse trackball/mouse
substitute didn't get back here in time to
be incorporated into the July column .
What they said didn't make sense to me
anyway: they insisted that their gadget
worked fine with Microsoft Windows,
and I continued to insist that it sure didn't
work with my machine. Meanwhile, the
Microsoft Windows people said the same
thing, that the Penny and Giles Tracker
Mouse worked fine with Windows;
which was all very well, but it sure didn't
work with the version of Windows run
ning on my Northgate 386. Finally, I got
a call from the Microsoft Windows tech
nical-support people.
One solution: you have to tell Windows
you're using a Mouse Systems mouse .
Then the Penny and Giles TrackerMouse
will work fine. Indeed, according to
Microsoft, when dealing with a foreign
mouse, the first thing you ought to try is
telling Windows you have a Mouse Sys
tems mouse, because that will usually
work.
I also discovered that the original
Northgate 386 I got had a bad serial port.
It affected the TrackerMouse when run
ning with Windows, but it had little ef
fect when running some games such as
Empire. The TrackerMouse indeed
works fine with Windows, and you don't
need to use the Mouse Systems (highly
generic) option.
About the time you read this, there
will be another trackball system de
signed much better than the Penny and
Giles TrackerMouse, or indeed anything
else I've seen. More on that next month.
Anyway, whatever strange mouse or
mouse substitute you've got, if you have
trouble installing Windows, try saying
you have a Mouse Systems mouse . That
may save you having to reload Windows
yet again.

Winding Down
There are severa l books this month .
First, I'm often asked how one gets to be
a writer. The answer to that is simple:
you write. For more details, Techniques
ofthe Selling Writer (University of Okla
homa Press) is the single best work I'm
aware of. Film Scriptwriting: A Practical
Manual (Focal Press , 80 Montvale Ave.,
Stoneham, MA 02180) is the best intro

duction to that subject I've ever seen.
Both are by a good friend, Dwight
Swain , sometime professor at the Uni
versity of Oklahoma and longtime sell
ing writer.
Cosmic Catastrophies (Plenum , 233
Spring St., New York, NY 10013) by as
tronomers Clark Chapman and David
Morrison is a highly readable but serious
discussion of catastrophes in earth's his
tory: dinosaur extinction, greenhouse ef
fect, nuclear winter-all presented with
out sensationalism. This is well worth
reading.
The program of the month is, of
course, Mrs. Pournelle's Reading Pro
gram. I don ' t normally pay much atten
tion to advertising-I consider my re
sponsibility is to the readers-but I have
to say I'm impressed with the number of
inquiries we've got from the BYTE prod
uct information cards. One of these days
I expect we 'II turn the program over to a
regular publisher. Meanwhile, Roberta
is shipping copies all over the world, to
schools and home study groups and even
a Roman university.
The game of the month is Broder
bund 's SimCity. The monochrome Mac
version is fun; the color version for the
Amiga is even more so, especially if you
have a Micro Way FlickerFixer board and
a really good color monitor. Do note I
call it a game: while it'sjolly fun to play
city planner, the real world is much more
complex than this game implies . Sim
City is highly sensitive to the prejudices
of its designers, including their extreme
preference for rail over road transport.
Still, it's fun to outwit them .
Alex is in the other room installing
OS/2 application programs. So far we
have SideKick and Paradox , as well as
the Logitech Modula-2 and MultiScope.
He's been working with it for half an
hour and it hasn't crashed yet; given the
Murphy field he carries around with
him , that's pretty encouraging .
Now back to Wrath of God. It 's very
quiet in Beijing. They create a desolation
and call it peace. •

Jerry Pournelle holds a doctorate in psy
chology and is a science fiction writer
who also earns a comfortable living writ
ing about computers present and future.
Jerry welcomes readers' comments and
opinions. Send a selfaddressed, stamped
envelope to Jerry Pournelle, clo BYTE,
One Phoenix Mill Lane , Peterborough ,
NH 03458. Please put your address on
the letter as well as on the envelope. Due
to the high volume ofletters, Jerry cannot
guarantee a personal reply. You can also
contact him on BlX as ''jerryp. "

Allthe advantages of
AlllproS littleBoanl/286.
Nowin asingleslot.

Slot Board/286.

•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

IBM PC/AT compatible
12 or 16 MHz 80C286 CMOS CPU
Up to 4MB DRAM on-board
On-board Bootable Solid State Disk
2 serial ports (RS232C/ RS422/RS485)
Parallel printer port
AT Bus hard disk interface
Floppy disk controller
SCSI controUer
Enhanced Award ROM BIOS
Math co-processor support
Real lime clock & watch dog limer
Low power (approx. 8 Watts)
Wide operating temp. range: 0 to 60' C
Low parts count. High reliability
Optional On-board MiniModules:
EGA/CGA/ MDA/ Hercules compatible
controUer.;
LCD Display Driver. Serial/ ParaUel expansion
2400 baud modem ... and more

One philosophy. Two systems. Ampro's new Slot Board/286, like the Little Board/286, is a
complete AT-compatible single board system. Each is equivalent to an AT motherboard and four
expansion cards. Now, you can choose between stackable systems with the Little Board/286 or
passive backplane systems with the Slot Board/286. Both are based on the popular 80C286
processor. Both utilize highly integrated CMOS parts to lower parts count, increase reliability and
reduce power consumption. Both are available in prototyping and production quantities.
PC/AT Software complete system in a single slot with Slot
compatible. Ampro Board/286. Ampro also supplies Slot Board/
single board 286 card cages and passive backplanes for
systems are easier system implementation.
compatible with Better answers for embedded systems.
MS-DOS, DR-DOS, UNIX Bolt-in or plug-in. Little Board/ PC and Little
All tr.1de1ru11i<s are the propeny of their respective owners
and XENIX operating systems, Board/286 with their compact, easy to buildplus high level languages and applications
in StackPlane architecture. Slot Board/286
software. DR-DOS is included with each board. with its passive backplane for 1/ 0 and
Everything you need. StackPlane"' or back
peripheral intensive applications.
plane. 5I2K to 4 MB on-board DRAM. BootAvailable worldwide. Call Ampro or any of
able Solid State Disk. Disk controllers. Display the distributors listed below for complete
SINGLE BOARD SYSTEMS
controllers. Aselection of 1/0 ports. All this,
details on Ampro Little Boards or Slot
Ampro Computers, Inc., 1130Mounwn11ew/ Alvi>o Rood,
Sunny>'ale, CA 94089. Telex: 4940302 FAX, (408) 734·2939
stackable with Little Board/286; or, a
Board/286.

( 408) 734-2800

~l:::l=u:I

Reps: USA - contact AMPRO for the name of your nearest rep. Australia - 61 3 720-3298; Austria - 43-1 /45 4510-0; Canada - (604) 438-0028; Denmark - 45 3 66
20 30; Finland - 358 0 585-322; France - 331 4502- 1800; Germany, West - 49 89 611 -6 151 ; Hong Kong/PRC - 5 8613118; Israel - 972 349- 16-95; Italy - 39 6
811-9406; Japan - 81 3 257-2630; Netherlands - 31- 10-4 11 8521; Sweden - 46 8 55-00-65; Switzerland - 41 1 740-4 1-05; United Kingdom - 0296-435511

OUTSIDE USA ..... CALL

(718)692-0790

- -

- ----

For Customer Service

Call f.1on ·Frl: 9:30am-4:30pm
(718) 692·1148

PRINTERS NEC ~~~fc~~.~r4~~RAM
s999
1~AccoYOrivo ·

r:.i=10.6119 ·
~ & Patllol Pall · MS 00S 3.3 6 '!SW Batie
SANE wlSEAOATE 20118 HARD DRIVE..____ _ $1~9
SAME wlSEAGATE 30118 HARD DR/VE..______$1279

.

~~~~c°~~·~Al~rr~~iv:---·
STAR
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NEC
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LAPTOP COMPUTERS

IBM AT COMPATIBLE
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KXP·11 80............Sln95
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KXP·3131 .......- ..... S294.95
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ALL OTHER PSll MODELS
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IBM PERSONAL SYSTEM II
5.25" 360K EXTERNAL DRIVE
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David Fiedler

UNIX ON PERSONAL
COMPUTERS:
WHY AND HOW

•
Installing Unix on a
personal computer isn't
always easy, but it's
well worth the effort

here are many reasons why you
might want to run Unix on your
personal computer, but making
your life simpler wouldn't be
one of them . It 's true that learning Unix
isn't done overnight . Just the idea of in
stalling it frightens many people un
necessarily .
There are advantages, though , to hav
ing a small but well-managed Unix
system:

T

• No more worrying about spooler pro
grams, manually switching printers , or
waiting for a print job to finish.
• If someone else wants to use the com
puter, he or she can log in at a terminal.
You won ' t have to stop what you're
doing.
• Background communications? Of
course . You can dial up another machine
manually or put the UUCP (for Unix-to
Unix copy) system to use for unattended
E-mail and file transfer.
•The ability to run DOS programs (once
a major stumbling block for Unix accep
tance) is becoming less of an issue with
the emergence of DOS running in 8086
compatibility mode on 80386-based ma
chines , or DOS emulators on other plat
forms. You won't have to give up much if
you're coming from the MS-DOS world.
• You ' ll finally appreciate how incredi
bly primitive the whole concept of load
ing TSR programs really is . For the most
part, you can also forget any concerns
about available memory. The "swap par
tition" on your hard disk will take care of
things for you invisibly .
• Perhaps best of all, you will be able to
ILLUSTRATION: KEV!

HAWKES © 1989

work the way you want. Did you just start
up a long batch job and now need the
computer for something else? Switch to
another window or screen and do as you
like. No kludge programs that sit on top
of your operating system here : This is the
way it was designed to be. For example,
in the middle of writing this paragraph
under The Santa Cruz Operation's
(SCO) Xenix, I wanted to make a note to
myself, so I switched to "virtual screen
2" by pressing Alt-F2, mailed myself a
message, and switched back to the editor
on "virtual screen 3" with Alt-F3. It
took less time than typing the last sen
tence , and I was able to do it before the
thought slipped my mind. No mousing
around, either.

Not All Good News
There are disadvantages to Unix, too .
Using your operating system becomes
more complicated . You can'tjust turn the
machine on and off whenever the mood

strikes. It takes a minute or three to boot
up. If you're not the only user on the sys
tem, shutting it down without warning
can be hazardous to your health , depend
ing on how heavy the nearest manuals
are and how good your officemate ' s aim
is. But you generally don 't have to go into
a long, involved ritual for shutting down,
either. (On Xenix, at least, you just run
the haltsys program , and it comes down
safely and instantly.)
Another drawback is that you'll have
to do more administrative work with the
system . On DOS, this generally refers to
things like editing the AUTOEXEC .BAT
and CONFIG.SYS files , so you get the
default behavior you want from your sys
tem . On Unix or Xenix , you might end
up editing the / etc / profile and .pro
file files (to customize default behav
ior) , changing the / etc / inittab file (to
tell the system which ports are active),
perhaps reconfiguring the kernel (to add
continued
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Ask The Doctor
Your Most Important Questions
About PC Data Security.
scalating instances of PC data theft. and misuse affecting both government and industry
have shown the need for an effective yet easy-to-use data security product. U.S. Public law
100-235 now mandates that government agencies protect sensitive data files.
In response, Dr. Alan K. Jennings, Ph.D., inventor and co-founder of
Rainbow Technologies, has designed the DataSentryr~ an external
hardware key that provides data file security without the problems
as.50Ciated with internal hardware and software-based protection.
In this first of a series of informational bulletins, Dr. Jennings answers
some of the more frequently asked questions on PC data security and the
DataSentry system from Rainbow Technologies.
Q. What is the DataSentry

Q. What is the disadvantage of

~?

password-Only sotlware
protection?
A. The main disadvantage of
password-0nly protection is that
users find it difficult to
remember a password unless it is
something quite familiar to them 
like their spouse's name, their
dog or the street they live on. IL
was recently estimated that
about 75%of ARPANET
passwords could be discovered by
trying these three choices.
Choosing a less familiar name
requires that it be written down.
This, of course, is a security risk.
As a result, pas.511Urd-0nly
protection is fairly easy to defeat.

A. The DataSentry protection

Data
Sentey
• Completely user-installable
• Pocket-sized ex t ernal
device • Menu-driven, user
friendly interface • Single- or
multi-user securily system
• Audit trail, log-on identi
fiers and automatic encryp
tion /decryption of en tire
directories • Secures data
transmilled by modems
• Prevents recovery of data
by utility programs

Dealer Inquiries Welcome.

sr.;tem consists of a combination
of a hardware encryption device 
Personal Access Key  and
associated software that runs on
an IBM or compatible PC having
a parallel printer port and a
noppy disk drive. The DataSentry
provides three types of security:
mandatory use of the access key
to open a file, encryption and
pas.511Urd protection.

Q. What is inside the
Personal Aceess Key?

A. Inside each pocket-sized
Personal Access Key is a pro
prietary custom-designed
integrated circuit, often referred
to as an Application Specific
Integrated <lrcuit (ASIC). This
ASIC was designed by engineers
at Rainbow Technologies speci
fically for the DataSentry sr.;tem.
The full capabilities of the ASIC
are known only to Rainbow. In
operation, the proprietary ASIC
implements a special function
called an algorithm, chosen from
many thousands of possible
algorithms when the key is being
manufactured at the Rainbow
factory.

Q. What is the advantage
of extemal hardware keys over
internal security boanl<!?
A. Some protection sr.;tems
depend on circuit boards being
inst.ailed inside the PC. In
addition to objection to the
expense of inst.al.lation and
training, many users are reluctant
to open their PCs. IBM PS/ 2s and
laptop PCs do not accept the
standard add-in boards. As a
result, nearly all PC users have a
strong preference to the addition
of low-cost external hardware to
achieve the desired protection.

Q. Js the DES (Data Encryption
Standard) govemmentfJpecified
algorithm available with the
DataSentry ~?
A. Yes. The DES algorithm as
defined by U.S. government
standard FIPS 46 is implemented
in the DataSemry sr.;tem.
Q. Can the DataSentry &')'Stem
be used on local area networks?

A. Yes. It can be used on I.ANS
as long as the automatically
protected files are stored on a
local computer. IL does not
matter if the application is stored
on the local PC, on a shared file
server or on any other PC.
Q. Can a DataSentry ~ be
used to secure mainframe data
files?
A. Yes. The mainframe could
send files to the PC for
encrypting or decrypting.

Q. What are some of the new
special features of the

DataSentry ~?

A. Audit trail, log-0n identifiers,
and automatic encryption/ de
cryption of entire directories.
1b ronsull Dr. Jennings and the
DalaSenJry sales stoJJ about
your personal data security
questions, call Rainbow
Technologies today.

RAINBOW TECHNOLOGIES
18011-A Mitchell South, Irvine, CA 92714 • (714) 261-0228 • TELEX: 386078 • FAX: (714) 261-0260
Rainbow Technologies, Ltd., Shirley Lodge, 470 London Rd ., Slough, Berkshire, SL3 8QY, U. K., Tel: 0753-41512, Fa.~ : 0753-43610
0 1989 Rainbow Technologies. All product names arc trademarks of their respective manufacturers.
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special device drivers) , modifying the
line printer spooler system (to get
spooled printer output), adding systems
to UUCP (for electronic communica
tions), and specifying backup schedules
(to ensure that you won ' t forget to run
backups).
Very little mandatory work is neces
sary, in most cases, to just get the system
running on a minimal DOS-equivalent
level. It's only when you want to start
taking advantage of all the things Unix
can do that you have to start reading
manuals .

F rst-time
users should skip the
swap space calculations
and use defaults.

What about those backups? Backups
on Unix are no more critical or difficult
than on any other operating system,
which means that if you fail to run them
consistently, you will get yourself into
trouble one day.
Then there 's the issue of money. Unix
costs quite a bit more than DOS. There
are lots of manuals and disks, not to men
tion a certain amount of learning (which
is an expense , even if it' s just taking the
time to read the manuals). And although
there are versions (or look-alikes) of
Unix around that will technically run on
machines as small as an 8086, that 's not
realistic. You can't really run Unix with
less than 2 megabytes of RAM and 40
megabytes of hard disk space. This
means you' 11 be spending more money on
hardware, too .

Be Honest with Yourself
So the choice really has to do with what
you use your machine for. For instance,
are you using your computer for personal
development , recreation , and intellec
tual stimulation? If so, and if you're the
kind of person who has to have the
newest, most exotic hardware and soft
ware, you can dazzle your friends by
buying Unix . Otherwise, it might not be
such a wise investment.
But suppose you're a home- or office
based programmer who needs to develop
programs for several markets. Or maybe
you ' re the "power user" in a small but

growing office or department, with other
people who need access to the same data.
Or you're just a lone user who has to
work with machines from DOS to main
frames, perhaps on multiple databases .
In these cases, Unix starts making sense,
both logistically and financially.

Turn your printer

Setting Up Xenix
Say you've decided to at least think about
it. What is physically involved in turning
a running DOS system into a Unix sys
tem? I'll use the example of an 80386
based IBM PC AT clone and SCO Xenix .
I chose this setup partly because that's
what I run on my machine, but more be
cause that's probably the most popular
scenario in the industry right now.
To install Xenix, you'll need at least I
megabyte of RAM and 20 megabytes of
hard disk space (80286-based systems
can get away with as little as 5 l2K bytes
of RAM). SCO recommends a minimum
of 2 megabytes of RAM, with which I
heartily concur, and I add my own rec
ommendation of at least 40 megabytes of
hard disk space (hopefully with a 28-mil
lisecond average access time). Multiuser
systems, especially those running data
base systems or VP/ ix (which runs DOS
under Xenix), will need a minimum of 4
megabytes of RAM to prevent swapping
and excess paging. You'll want to avoid
these conditions, as they signify that
memory is being used inefficiently (e.g . ,
by excess paging) or that processes are
being saved to a special area of the disk
due to lack of sufficient RAM (known as
swapping). Both will slow the system
down, though swapping is far worse.
The swap partition is a separate area of
the disk that is reserved for those times
when the system is running out of RAM ,
so it swaps out, or writes to the swap
area, the process data for a program that
is not running . When it's time for that
program to run again, it is swapped back
in: The system reads the data from the
swap area back into RAM and runs the
program again . Naturally , this takes
some time, but it's the way a small sys
tem handles large programs. It's also the
way virtual memory works- the swap
area of the disk takes up the overflow
when RAM runs out.
Even the relatively straightforward
procedure outlined in current Xenix
documentat ion can be confusing, since it
tries to give as much information as pos
sible. First-time users should essentially
skip the swap space calculations and use
defaults whenever possible. I understand
that SCO has taken this into account for
its new release of SCO Unix System
continued

into aplotter
I magine your present printer turning
out crisp. high resolution plots while
you continue to work, 1111fhoul inter
ruption. at your PC.
The EOgraph Plus add-on board
lets you do that, and more.
You have total control over eight
different line widths, and as manv
colors as your printer offers.
·
You can produce drawings 15 feet
long, and longer, in any carriage width.
How about multiple plots, or
automatic queuing of text and plots?
Yes. the EOgraph Plus lets you do that.
too-with ease.
Think of it' Using virtuallym~r
CAD or graphics program , you can
work at your PC while your printer
generates plotter-quality drawings with
nearly incredible detail.
Best of all , you get all of this
without the headaches, or expense. of
baby sitting a plotter.
Thousands of users agree:
No other PC add-on can increase
you r productivity, or pay for itself so
quickly, as the EOgraph Plus.
It may sound too good to be
true. until \'OU call for the facts. toll
free, at 1-800-548-5780.
DEALER INQUIRIES

~~L_c.!l.~,_E_ - - - - - -

EOgraph

Plus·:_---,

: Eotron Corp 1121 Westparll Road t Dayton. OH 45459

1 Plea~ send inlormahon and 1ndepeflde1111es1reports10
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Circle 256 on R£ader Service Card

MEGA-Link™

THE UNIX /bin

The universal
transputer system
Demanding applications such as
- CAD I CAM - molecular design
- aerodynamics - image processing
- simulations
- signal processing
- robotics
- artificial intelligence
have a growing need for computing power !

V /3 86, which will have a single prompt
that 's something like "Do you want the
system to install itself?" This will go
over a lot better for new users.

Our MEGA-Link series offers all the computing
power you need, combining high flexibility and
very reasonable prices.

There are two ways to run MS-DOS with
Xenix. One is to keep a DOS partition on
your disk: a logically separate area that
Xenix doesn't even know about. You can
then boot up your system (from the hard
·disk) into either DOS or Xenix, but not
both at once. This might be a good plan
during a DOS-to-Unix transition, since
you will still have the security of having
all your DOS files and procedures intact.

MEGA·Link01 plus:
• Multi-transputei"system with 4 transputers-T425/TSOO
- 1, 2. 4 or 8 megabytes DRAM per transpute,.
• Upto60 MIPS /9 MFLOPScomputingpowerperboard
• High performance OMA-interface

MEGA·Link02:
• High perfoonance graphics system with T425/TSOO + G300
• 1-Bmegabytes main memory, 1·2 megabytes video RAM
· Selectable resolutions reaching from 512"512 (50 Hz
interlaced) up to 1280" 1024 (67 Hz non-Interlaced) pixels
· 16 million colors simultaneously or 256 ou1 of 16 million
i:olors with the INMOSCG300 color video controller
- 1OMHz up lo 11 OMHz video do1 clock selectable freely
• U_MATIK"' + VCR·intertaces available (video applications)
- supporting graphics llbraries, written In C and assembler
- X-wt~sefVer for~ being developed
- High performance OMA-interface

MEGA·Llnk03:
· Slngle-transpu1e.-sys1em for large amounts of data
• 1T425!T800and1 -32megabytesofRAM
- High performance OMA-interface

All systems of the MEGA-Link series
- work with each PC/A l'compatible,Amiga 2000'"'or Atari S
• are fully compatible m between and 10 INMO~boards
· can be connected to build up high performance networks
• are supported by a wide spectrum of software
(e.g. Parallel C, -Fortran, -Pascal. Helios'! TD~ TASM 2)
· come wi1h T425/T800 in the 20-, 25· or 30 MHz versions
- are 'Made In Gennany' with a 3 year llmlled warranty
CALL US IMMEDIATELY FOR MORE INFORMATION

!

WE ARE LOOKING FOR WORDLWIDE DISTRIBUTORS

!

SANG-Computersysteme GmbH
Am Wuennesberg 13 • D-4300 Essen 1
West Germany
phone
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+4~201-7101191

•FAX +4~201-710410
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About DOS

A

few
programs will balk
at living in
the Xenix partition.

Another method is to purchase either
VP/ix, which is a separate product that
runs under Xenix on the 80386, or
SCO 's new Open Desktop product ,
which uses Merge 386 (a different prod
uct than VP/ ix, but it performs about the
same functions) . Using one of these DOS
migration packages allows you to essen
tially run the entire DOS operating sys
tem as a task or a program under Xenix.
You can enter DOS , run your DOS pro
grams, and then exit back to Xenix . Or
you can set things up so you can type the
name of your DOS application and run it ,
automatically entering and leaving DOS
with no additional effort on your part.
The advantage is that the DOS programs
and files can be stored on the Xenix file
system (transparently to DOS), so they
can be manipulated, copied, and backed
up like any other Xenix files. You still
have access to your DOS partition , if
there is one.
If you already have DOS , you are
warned to back up all your DOS files be
fore installing Xenix and to leave at least
a 6-megabyte partition free for Xenix . I
recommend IO megabytes if you can af
ford the space. Even if you're planning to
run VP/ix, I suggest setting up a small
DOS partition anyway, because a few
programs will balk at living in the Xenix
partition or running on anything but na
tive DOS.

Rolling Up Your Sleeves
Basic Xenix takes up eight floppy disk s
and will install on any normal IBM-com
patible hardware, including Intel In
boards. Most video and serial cards will
work, and both standard and nonstan
dard hard disk drives (including RLL
[run length limited] or a second drive
controller) are supported, although you
should contact SCO for a complete list.
To get started, you simply insert a
boot floppy disk, which brings up the
Xenix kernel. The installation procedure
leads you through a hard disk parameter
menu, which you should be able to skip if
your disk has already been installed
under DOS. Then it shows you the parti
tion table, where you allocate as much
space to Xenix as you want, and allows
you to specify any bad blocks on your
disk (it can also scan the disk for bad
blocks; any bad blocks are automatically
remapped).
You're almost done with the hard part
by now. The installation menu then runs
a program that figures out how much
swap space you'll need. After another
few questions , the new file systems are
created, you're prompted for your soft
ware serial number, and you reboot the
system from the hard disk. At this point,
it gets boring because you just keep in
serting floppy disks in response to
prompts .
Finally , you tell Xenix which time
zone you are in, and you're up and run
ning for real. You can log in, run back
ground commands, and all that other
good stuff.

It's Alive!
Yes, you now have a live Unix system.
But before setting off in full stride , you
should be sure that it is tuned to your spe
cial needs (which I'll cover in next
month's column) . You will see the flexi
bility (and some of the complexity) that I
have been talking about.
So , now the exciting part begins: get
ting the system configured to your hard
ware and learning how to make Xenix
work the way you want it to. As the
months go by, you will be seeing more
and more gems for the Unix veterans as
well.•

David Fiedler is editor and publisher of
the Unix newsleuers Unique and Root
and coauthor of the book Unix System
Administration. He can be reached on
BIX as "fiedler. "
Your questions and comments are wel
come . Writ e to: Editor, BYTE, One
Phoenix Mill Lane, Peterborough , NH
03458.

Okay, we admit it may not be as
profound as Einstein's Theory of
Relativity. But, ifyou're a computer
user; we bet it's a bit more, shall we

T

say, "relative" -

the other more powerful modules.• But that's not
all. CompuStar features an incredible seven
disk/tape compartments that we'll gladly cus
tom configure for you at the factory. No matter
what your application, we can tailor fit a
CompuStar to match it precisely.

not to mention a

whole 1ot more sensible..
l he "C" stands for CompuStar®- the world's
first and only multi-processor, convertible bus"'
microcomputer. And, as the theory states,
CompuStar means AT, MCA and EISA compati
bility - all in a single system.

CPU MODULES ARE INTERCHANGEABLE.

A CONVERTIBLE BUS?

IT'S NUMBER ONE RATED .

Each CompuStar features snap-in bus
"modules" that let you convert from one bus
standard to another - a PC/AT 1 bus, a PS/2
-,.,.....,___
(MCA) bus...or both!

If you're thinking a computer with as much
flexibility as CompuStar would have to compro
mise something, like performance - think again.
With a MIPS3 rating of 6.1, the CompuStar is
one of the fastest, most powerful systems avail
able. In fact, CompuStar's performance and flex
ibility so impressed lnfoWorld magazine they
gave it the highest rating of all hardware prod
ucts tested in 1988! That's astonishing when you
consider you can buy a CompuStar for thousands
of dollars less than a comparably equipped sys
tem from IBM or Compaq.

111111111111111111111
111111111111111111111
Depending on configuration, you can have
up to 13 AT and/or PS/2 bus expansion slots.
Plus, when the new EISA bus becomes popular,
we're licensed to offer it as well.
THREE COMPUTERS IN ONE.

Buses are not the only thing you can reconfigure in a
CompuStar. Each system can be equipped with any of three
CPU Modules - an 8086, an 80286 or an 80386. Since the
modules are interchangeable, you won't have to worry
about buying the wrong computer system. We'll even let you
trade-in your CPU Module toward the purchase of any of

If you're shopping for the next generation
in personal computers, why not call us today at
803/796 -7800 to arrange an on-site no obligation 30 day
CompuStar®trial in your office.• Relatively speaking, it's the
only sensible thing to do.

+~~~RS•J/6)

Corporate Headquarters: 3243 Sunset Boulevard• West Columbia, SC 29169 • 803/796-7800 •FAX 803/796-7029
lhnonol Computor AT, AT. P512 and IBM are trodemarlu ol !ntematlonal 8w1nes Modllna Corporollon. 2 MCA Is o lrOdomcrl< ol IBM. 3""-r M- < - ~. _.._ n...Nv rnll ~hr dftoils on ow trodt'-ln and tota..I wstom« sotisfoctkln program.s..
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OKIDATA introduces a line
of PC modems that run so cool
they're guaranteed for 5 years.
Our new 1200, 2400 and 2400 Plus PC modems are
built around a very simple fact: the cooler they run,
the longer they last.
That's important in any modem, and it's vital in the
case of an internal board. That's why we engineered
a special chip that does the work of three ordinary
chips. It al o generate less heat-and consumes 50%
less power-than the leading brand . Which is why we
back our modem twice as long as they do.
But reliability on the inside comes as no surprise when
the OKIDATA name is on the outside.

Circle 216 on Reader Service Card

l~

.. . gave five stars lO our
1200 bps modem and top
rated our 2400 bps modem.

i!!!ID!!!/

... gave our 2400 their
coveted "Best Buy·· title.

R<gistel'Td Tnidemllrl<s: OK I DATA , Oki America. Inc..
Marque de~ de Oki America, Inc.
Trademark..<: PC Diges1, ational Software Testing
Laboratories. Inc.; PC World. PC World Communi
cations, Inc.

We have over a century of experience in telecommuni
cations all over the world. And you' ll see it in everything
we make, from tank-tough printers to award-winning
PC modems to a full line of high-speed modems.
To see our new "cool machines" in person, visit your
OKIDATA dealer. Or call 1-800-0KIDATA for the name
of the dealer nearest you.

We put busine s on paper.

EXPERT ADVICE

DOWN TO BUSINESS

•

Wayne Rash Jr.

ON THE
ROAD AGAIN
These days, you can
take plenty of computer
power on your business
trips-but don't forget
the screwdriver
s this is being written, I'm on
assignment in Honolulu, see
ing to the final stages of a LAN
installation. I'm carrying a Ze
nith SupersPort 286 equipped with a
hard disk drive, LAN diagnostic soft
ware, an Ethernet card, and a Diconix
150 Plus printer. (Who says portables
have limited capabilities?)
I've carried other computers on trips
throughout the world , to points as remote
as the jungles of the South Pacific. In
deed, without a laptop, I'd be hard
pressed to do my work, and it would be
impossible to file my columns for BYTE
and BYTEweek.

A

Practical Concerns
Air travel has a number of perils for the
computer user . Chief among them can be
the security check, especially in these
days of heightened concern about elec
tronic devices. If you 're traveling with a
portable , be prepared to turn the ma
chine on to prove that it is a computer and
not some other kind of device. A battery
powered computer will be a lifesaver
here. I watched a Compaq owner miss his
plane from Washington-Dulles because
his computer required a power cord to
run and he had packed the cord in his
checked luggage. My Zenith , with its
battery, powered right up, and I was
through the checkpoint in seconds .
These security hassles may be re
placed by something worse-an outright
ban on all electronic equipment on com
mercial airlines. At this writing, the
Federal Aviation Administration is conILLUSTRATION : CHRIS SCHMIDT © 1989

sidering such a move . This ban would in
clude carry-on and checked luggage . If it
goes into effect, you will have to ship
your laptop ahead of you. Of course, you
could also take the train and avoid these
problems entirely.
Some airlines operate special execu
tive lounges for their business travelers .
United's Red Carpet Clubs even go so far
as to include a modem connector on each
phone . Now, if they'd only put the power
outlet close enough to the phone . . .. It's a
common inconvenience in hotel rooms,
as well.
One of your greatest challenges in
working from your hotel room is simply
attaching your computer to the telephone
system. While many hotels , including
Embassy Suites and Hyatt, have started
providing telephones with modem ports ,
the majority of them do not . Fortunately,
many do use the same RJ-11 modular
connector your home phone uses. In
either case, it's easy to plug your com
puter into the phone system.

There are always a few hotels that
make it hard for the business traveler,
though. Not only do they have no modem
ports, their phones are hard-wired into
the wall. In these hotels , you have no
choice but to use your screwdriver (you
did bring a screwdriver, didn't you?) to
remove the wall plate for a look. Interest
ingly , many hotels have their modular
connectors hidden behind a wall plate.
Once you have access to the connector,
you can use your modem to call BIX or
other important services.
There are, of course, the hard cases
the ones that really are hard-wired,
rather than simply disguised . If you are
lucky , there will be a connection block
behind the wall plate . Otherwise, you
will have to dismantle the phone itself. In
either case, you use a cable that has spade
connectors on one end and a modular
plug on the other. The leads are color
coded, and you will find screw terminals
inside most phones . Simply connect the
continued
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color-coded wires to their like colors and
reassemble the phone. Then connect the
modular connector to use the modem.
But remember, when the hotel man
ager asks you what you're doing with that
screwdriver, you' re on your own . ...

Business Uses
There are as many uses for traveling
computers as there are travelers with
computers. When the FDIC shows up at a
bank closing, it arrives with computers
in hand . Likewise, many of today's audi
tors bring a computer along, as do law
yers and consultants. These computers
run Lotus 1-2-3 , dBASE, WordStar, or
any of a thousand applications that peo
ple need in their work.
Some get even more exotic. Because I
work with LANs a great deal, I am cur
rently using a Xircom Pocket Ethernet
Adapter. This is a slim box that attaches
to the parallel printer port on the rear of
the Zenith and allows me to connect to an
Ethernet LAN. Xircom includes a disk
containing Novell software, so you can
configure your laptop computer either as
a workstation or as a file server. I can use
it to perform diagnostics and tests of a
LAN without having to first transfer any
software to another workstation.
At this point, unfortunately , most of
the diagnostic software doesn't know
about the Xircom, so those packages, in
cluding Brightwork Development's E
monitor, can't be used with it just yet.
This is especially too bad with E-moni
tor, which is a very useful tool and would
be even more so if it supported the Xir
com Pocket Ethernet Adapter.
Having the Xircom adapter saves some
time, of course, but it also gives me a
known quantity with which to work . If
need be, I can carry the SupersPort over
to another LAN to confirm its proper op
eration. That way, LAN testing becomes
somewhat less of a black art than is usu
ally the case.

Portable Printing
If there is a portable printer designed
with the business traveler in mind , it is
the Diconix 150. This is a tiny ink-jet
printer that runs on C cells, emulates
either an IBM or Epson printer , and fits
into the Zenith's carrying case, right
along with the Zenith.
There are other portable printers, of
course, and some that can be made porta
ble. The Hewlett-Packard ThinkJet has
been around for years. Like the Diconix ,
it's small and easy to carry. Unlike the
Diconix, it doesn't come with built-in
batteries. Some dot-matrix printers are
small enough to be portable, although
124
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Diconix 150 Plus .. ........ ...... $499
Eastman Kodak Co.
343 State St.
Rochester, NY 14650
(800) 342-6649
Inquiry 1101.
SupersPort 286 Model 20.. .. $4999
Zenith Data Systems
1000 Milwaukee Ave.
Glenview , IL 60025
(312) 699-4800
Inquiry 1102.
T-1000 .... ....... .. ............ .... $999
Toshiba America, Inc .
9740 Irvine Blvd.
Irvine, CA 92718
(714) 583-3000
Inquiry 1103.
Xircom Pocket Ethernet
Adapter ........ ... ......... ... .... $695
Xircom
22231 Mulholland Hwy.,
Suite 114
Woodland Hills , CA 91364
(818) 884-8755
Inquiry 1104.
most of them are simply small desktop
printers and aren't designed for the rig
ors of travel.

Portable Pointers
Here are some ideas that will help you
decide whether you want to do comput
ing on the road, and if so, what to use.
First , I'll consider the computer itself:
• Unless there is an overwhelming rea
son to do otherwise, consider a battery
powered computer. It will let you work
along the way, and it will assure you that
you will be able to operate your computer
once you reach your destination .
• Unless you know you will never have to
carry the computer through an airport on
a tight connection, opt for something
light. A 30-pound transportable is sim
ply too heavy for most air travelers.
• A backlit screen is vital for marginal
lighting conditions-as in all airplanes ,
most airline terminals, and nearly all
conference rooms . If you don't have a
backlit screen in these conditions, you
may not be able to see it at all.
• A carrying case is usually expensive,
but it will save your computer when noth
ing else will. The case also gives you
somewhere to put chargers , cables, soft
ware, and even Diconix printers.

• An internal modem , portable fax
cards, and network cards are invaluable
if you need them . If you don't, they only
add weight and take power.
• If you can get an extra battery for your
computer, consider doing so. Batteries
usually run out when you need them the
most.
• A hard disk drive can make a portable
computer seem just like your desktop
model; without one, you may feel handi
capped. So many of today's programs re
quire enormous amounts of disk real es
tate. WordStar and WordPerfect, for
instance, require a couple of megabytes
to run properly, and they need to access
additional files during operation.
While there is an additional battery
drain with a hard disk drive, the Conner
Peripherals hard disk drives used by Ze
nith and others use a mere 2 watts, which
has very little impact on battery life.
Most likely, doing without the software
you are accustomed to would have a much
greater impact on your work habits.
Finally, there's the question of surviv
ability. No computer (except, perhaps ,
one designed for the military) is rugged
enough to be checked as baggage. Never
theless, some laptops, notably Zeniths ,
are awfully strong. In the course of my
travels, I dropped a Zenith laptop on the
railroad tracks beneath a train in Brus
sels. I also had one rained on while using
it at Waikiki . Then there was the one that
fell down the steps on a London double
deck bus . And of course, we can't forget
the time the porter slammed it into a wall
in Guam. In each case, the laptop sur
vived with no ill effects. I suppose that
Zenith's laptop contract with the mili
tary has had something to do with this.
Travel with a computer can be highly
productive. It allows you to use time that
would be wasted otherwise. It also
allows you to be more effective once you
reach your destination. In some cases, it
makes jobs possible that weren 't possible
before. At the very least , it gives you the
same level of support you were used to
back at the office. •
Wayne Rash Jr. is a contributing editor
for BYTE and a member ofthe profession
al staff of American Management Sys
tems, Inc. (A rlington , VA). He consults
with the federal government on micro
computers and communications. You can
contact him on BIX as "waynerash," or
in the to. wayne conference.
Your questions and comments are wel
come. Write to: Editor, BYTE , One
Phoenix Mill Lane, Peterborough, NH
03458.

U ser Jeff Garbers, Crosstalk
Cormnu:nications ' Director of
Software Development, has been
debugging with Periscope®Model
IV and says, "The hardware
really makes Periscope shine,
especially when you've got
tiniing-related problems. I can
now track down changing
pointers and altered buffers on
my 386. I've been using it to
debug Crosstallz®Mk. 4 and
lhen 's just no better way to do
it."
Periscope IV gives you the ability
to debug time-sensitive programs,
hardware-interrupt routines, and pro
grams with intermittent errors. You can
run your program at full speed while
tracking down unwanted memory
overwrites. You can use the information
captured in Periscope IV's real-time
trace buffer to see EXACTLY what the
system is doing, and to improve its
performance.

Peri. cope
manual. disk.
quick-reference
card. and 5 I 2K
Plus board lhal

pro,·ides wrilc
protccted RA 1
for P riscopc
Models I, lII ,
and IV.

Compatible with virtually any 286 or 386 with an AT-style bus, Periscope IV
works on machines running up to 25MHz with any number of wait states.
Because it gets information directly from the CPU, instead of from the system
bus, Model IV is not sensitive to bus compatibility issues.
Periscope IV collects CPU information in its hardware trace buffer while
the CPU runs at full speed. Whether you tell Periscope IV to capture just
selected information or to capture everything, you can use its powerful trace
buffer commands to search for and display the execution history the way you
need to see it. And you can use the CPU cycle count information to get the last
bit of performance out of your code.
With Periscope IV you can set hardware breakpoints on memory accesses
(within the first 16MB), I/O ports, and data. You can also set breakpoints on
the occurrence of specific sequences of events, such as "watch for the routine
FOO to begin executing, then while it is, watch for the variable BAR to be
written." This capability, called sequential triggering, enables you to define
complex conditions, then stop your program and examine what has happened
when these conditions occur.
If you're developing a large application that needs all of the lower 640K, you
can use the optional Plus board to keep Periscope totally out of normal DOS
memory. The Plus board requires the use of a second slot.
The Periscope IV software is an extension of the software that comes with
all models of Periscope. So, along with Periscope IV's powerful hardware, you
get a full-function software debugger with source and symbol support for most
popular PC compilers and linkers, Microsoft®Windows support, PLINK
overlay support, dual monitor support, support for debugging device drivers
and TSRs as well as regular programs, DOS independence, crash recovery,
ease-of-use, and much more.
Prices on Periscope range from $145 for software-only Model 11-X to $2,995
for a 25MHz 386 hardware-assisted Model IV. Call 800/722-7006 for pricing
details, free information, to talk about your debugging needs, or to order your
Periscope.
Order Your Periscope, Toll-Free,
Today! 800-722-7006
MAJOR CREDIT CARDS AND QUALIFIED
COMPANY PURCHASE ORDERS ACCEPTED

'' omatter

t.;!11!~~1

what your debugging needs,
a single call ID the Periscope
Company has always
sufficed..."
Boll Creeaberg
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. . $6IU3
P5200 ........... !iOl.12 P960XL .......... !039.24

llilOOl\llb:X by

150P/ •

Kodak

.••......•.•....•....... .S3D9.17/ 475.17
TOSHIBA
321~ .......... 146US
Expresswri111 311 .. S3n.16

~l~ . : ::::.: ::::2& ~i~ 1~~~
brother

M-1724L .. ...
SSll.lol M-1709 .. ... .1314.47
HR20 .
. .... 340.60 HR40 .. .. ..
.. 621.12
OKI DATA
ML 182 'ilr!Jo .•.. $234.41 ML 321 ........ 1479.21
ML 172 ........... lH.15 ML 390 ........ 471i.i1S
ML 18218M ....... 232~ ML 391
13UI
LASERLINE 6..... 1292.69 ML 393 . . . . . . . 195.IO
Ill 3211 .. .. .. 329.61 ML 39J ColOr ..... 1067.50
PANASONIC
1124 .. .. ....... 1339.11 1592 .. .... ...... $412.44
1595 .
4S3.4S 3131 ............ 31&.30
1180 ..... . . ...... 113.15 1524. ............ 562.10
1191 ...... .. ..... 232 .12 CAU FOii ACCESSORIES

ecmzEN

1200 .. ..
.. .. S1tO..M 1800 .. . . •
.$114.11
MSP45 .. .
. ... 316.51 llSl'55
. 42&.51
MSP50 .......... 3114.10 Prernere 35 ....... 515.17
ALPS
24
...
$342~

T

• J W;'j';ii((:'i i};f ...

SOFTWARE & STARTER KITS
En!Jy-lMI 28ti St>rte< Kit. 4 IJseB ............ 142UO

~~i:6s.5= ~i ~su_S<f'S :::::::::: ::

;=:

N<MLL SFT Ne!W>re Vl 15 .
. •.. 2986.60
N<MLL NETPRO •
. .... 1120.SO
INTERFACE CARDS
3COM ETHERL INK ...............
.. ..... $417.29
AACNET PCl10 LANl>oinl PS2 . . • . .
. .539.40
AACNET PCIJO LANBNnl . . • .
. ... 1M.27
ARCNET PC220 LAN8oal1l .. .. .. .
.. .. 119.SO
ARCNET SMC 16-811 file SeMr 8d
..•437.56
AACNET SMC 16-Bll l'loillslabOn Bd . .....
. .359.25
ETHERNET lnllrtace Conneclor (NE1000J ..
. .298.90
ETHERNET Plus BNn1 (!or 28ti) (NP600) . .
. .. 635.35
G-NET lnler13ce Carll wI cable. . . .
. .. 219.52
NOVELL NE2000 .............
.314.15
THOMAS CONRAD 6042 . .
. ..... 129.Z2
THOMAS CONRAD 6045 .
.
. 299.11
WESTERN OIGITAL Eillemel Canis .............. 249.10
ACCESSORIES
ARCNET PossM! Hub .
. '74.00
AACNET Ac..... Hub .. .. .. .. .. .. ..
395.10
AACNET SMC \Jrt>o Kii .. .. .. . . .. .
. 41.15
AACNET SMC Ac1rYe Lrn1r ................... 2".70
THOMAS CONRAD 16 Port Hub . . . . . . .
. .... 114.25
THOMAS CONRAD 8 Port Hub . . . . . . .
. .... 371.65
IUptOO!t.
Elllemel lermrni!OrS .................... . ..... 31.SG

_l_____

...... .. ......... $17.I0 / 114.15

~m~~ ::::: ........ :::::~

INTEl 80387-16 / a.l·ZO .............. 39U9/ 465..15
llITTL 80387·25 / -SX ............. 5CU2/ :llU2
WTEL 80387·33 ......•................... . . 57UO

'MH7 MEGAl-ERTZ CORPORl'JlON
2<IOO b' ZfllTH ..... S157.11 1200 b' <XllWl SU .. ~
2400 1>- IK ........ mll 2<IOO a ~ .... 113.1'

INTEL lnlrool1l 3116/PC .. • . .. . .. .

.. lilt.53

:m-~ ZW~:?o -.·:·.::-..·:1~ ;~1~

INlfL 80C86-A . . . . . . . . . . . . . . . . . . .

. ..... 395.SO

(! ;!.' 11 : 0\0
c;,..n .......... . ....... 1373.AO

I

WYSf. 50. Amber "'

~ ~/ ~~- ........... :::::.!ruii ~~

WISE 99GT .. .

. .......... 39.U2

PLOTTERS, DIGITIZERS
& SCANNERS

BATTERY BACKUP & SURGE
AMERICAN
AME· 120<MC . . . .. S92t.45 AME ·520EX .
AME ·330lCT . .. . . . . 211.n AME-BOORT
AME-4500 ....... 395.12
DATASHIELD

.. 1441.41
... 191.19

500 wan ....... 1555J15 55100 . ........ S717.IO
800 wan ........ m.se 1200 wan .. .. . .112.75
s100
... 5t.55 6 Oitlle1 S..rve ...... 27.45
DURANT TECHNOLOGIES
BPS-300 ......... S330.10 llPS-550 . . . .. . S49U5
BPS-500 .. . .. ... 465.11 BPS-1200 .. .. ... 71U5
TRIPPUTE
IC..
. . 1341.58 4 oulltl . ..
.. S 44.25
BC·1200 .......... MW l.C-1200 .
.. •151.15
BC·2000 ......... 11/UO l.C-1800 .
.. 1 

MISC. & ACCESSORIES

HARD DRIVE CARDS
COMP\.ITT fax 9600 . 1399~ SHARP f().220 . Sl5UI
OU!DIWI Jl'fn !l!OO Ill 527.65 SHARP F().300 ...•. 11n.10
OU!DIWI Jl'F11 l'orUI* 32U5 SHARP f().330 .... 1085.70

A-B SwrlctrlnQ Borr (par. or serial)
...... 131.15
llASF 5 PICI ol 10 DS/00 39.00
INTELLICOM Long L"1l< • . .
. ..• .. 12'.70
KENSINGTON MIS!erpiece . . . . . . .
. n.n
KENSINGTON MiS!en>lece Plus . . .
123.40
KEYTRONICS 5151 18M or AT&T . .
. .... 141.15
XEYTRDNICS 101 .
.
.. .. .. .. . .. .. fl.15
5TH GEN Logical Connect>on 256K/ 512K .447.n l514.36
EleclronM: 4·Wr-/ S'NitchDox . , ..................94.U

XT Power Su,piy 150 -

HIGH VOLUME BIDS INVITED
2840 Maria. Northbrook. IL 60062 FAX (312) 291-1737

Cn""""'

I-

VollRDPERfECT SD SV. / ll'I... . .. . .. SZ2t..lll / ZX
ASHTONTATE dllase Ill +
IV ..... 424.DG / '11
ASHTONTATE Muttrmale AdvanliQf II. . . . . ...... 211
lDTUS 1-2·3 514/31\ .... .
.. .. 29U5/ 3115.
LDTUS 1·2·3 I/mm 3 • . .. .
• ........ 337.
ANSA Pmdorr 30 .......................... 439
BORt.AHO au.runIs... XICk + • .. .. .. 141.52 I m
MICROSOFT EXCELL/ WINDOWS 311 . . 252~/ 129
MERIDIAN Carbon Coll\' .. .. .
.. ...... .. . 111

SYMANTEC O&A .. . . .. .. .. .. .. . • .. .. .. . .. .. 217.
XEROX \ltnlllra Sol!Wa!! Ver>i0f1 2 0.
.. .. 479.

MONO MONITORS & CARDS
CfJN'• cclor I mooo t.n llllp ........... U9.llO /II.
HERCULES'" color I mNO C.- llllp ..... 141.141 f/'I.
AT&T MonodV'Ome

AMOEK

41~/ 1280

Moniroe

. . . . . . . . . •. .. . . 1n

.. .... ..

.. ... 14utl m

COMPAQ Mono / VGA Mono .
IBM PS2 ll503 .. .. .. .. .. .. • •
GOlDSTARArrtre! ..

. ...... 177..IO J tll
.. ... 299
.. ............ 14

NEC MfrnoVnjrh .. • ..
PGS MAX 12E / MAX 15
PrlCKARD B£ LL Green

Ill

ArOOe1 ..

.. ....... 1211
..... lll.401 2'1
.. . It

COLOR GRAPHIC MONITORS
IBM PS2 8512/ 1513
SAMSUNG RGI Colt<
TAXAH 720 ..
MAGNA/OX m2 ......

.1441.40/ 

?24

.. 21l
. .. 259.

VGA & EGA PRODUCTS
EVEREX 12008 /2-

11an=·o;Pl"'
' 3•JJ ;toI3H fiR1
INTELNxtvellolnl
............... .... .

STORAGE DIMENSION
Al' 155E . .. ..... S11SOM AT-6SOE
.... $5850.50
AT-335E .. .. .. . . . 2420.21

... 319.37

sn

NOVEU
N - V7.1' ......... 2911
NOVEU NETPRO .................. 1121

HAYES
HAYES 1200 . .. .. S27UO 24<QI . . .. ...... S37l.4S
12008 .. .. .. .. ... 2l9.20 24(XJ'$2 .. . .. .. .. 317.15
2400 ............. ~ - . IOS.70
IJl,~
Coones 1200 . . . . muo 1211 1129.11
Counes 2400 ....... llUO 24<QI .. .. ....... 191.71
12008 . .
. .... 10U5 HST
MUii

=:

~=.:::::::::::::::::::::: : :::: ...
1
m~~ 1~.::::::::·:·.:: :: 2~

External Aoolly .. .. .. .. .. .
. . 'llII. n
MINISCRIBE
MIN-$<25 .
.. .S23UO MIN·3085 ..
.S72UO
MIN-Mlll .
.. .. 2tl.15 MIN-li085 .
.599.52
MIN-JOSJ . . . .. .. 461.52 MIN·9380 .
.. .. 1159.51
SEAGATE
SEMOATE 21 llq .. SUU I SEAGATE ST-251-0 .1344.51
=~~ ·::= SEAGATE ST-251 ·1•.. 371.23

MOST ORDERS RECEIVED
BY 4:00 P.M. C.D.T.
SHIP SAME DAY

216 s - tit. 4 Uun ... S42'
~ 216-111. I UU.. .... 19!
llOVEU 211 SGl!nn V. 2.15 ....... . 193!

Etlry-lftOI

BROTHER HL.S.
.
.
.. $1135.JO
H.P WO< .lei Model 21110 ........... 1l!IU5/ 2135.JS

~~ ~- ~ .'......................... 661.55/~

.1539.21
... 177.IO

~ NOVELL.

EVEREX 2400 Exl / 241111'$12
. . . 19UO/ ~
INTEL 2400 lnl 12• EJI. .............. 141.75/llU4
PAC!<AAD BEU 2400 lnl/ 2- Ex1 ••..•. 161.15/ 111!.22

WELJEC 5

PUJS DEVELOPMENT 20 Mec;i ..
'lUS DEVELOl'MENT 40 Met .
WESTERN DIGITAL 30 Mec;i •

In CGA. DOS 3..3, Enlllnotd ~

SOFTWARE

EPSON

DI. ... . . . . CALL CDW'" Mill 390C. . ... JN STOCll
Mill 140.... ... FOR AU Mill 3150C ...... & READY

l-330 4.n110 MHz. ll40K. 6 Sloll, BulH·
S·33G, 1 Floppy , .......... ... $7~
S-330, 20 Mt1)141J Meg .. 994.15111119.52
MSCll(f~W Miiz. I Slob.
2SIP!C, - . , EGA, DOS 13, &Ill ~
S.550, 1.2M Aoppy .. .. .... .. $12211.45
5.550, 20 Megl40 Mtt .156UIV1695.4li
l-IOO, 311120 MHz. I Sloll. 1 Mtg, 1.2 &
720 Floppl11
S-800 .......... . ........ ... S257U9
HOO. 40 Meg/80 11119 . 2990Jltl3280.00
HOO. 40 Mtt (21 ms) .... .... 3050.50

...... mlD

VGA & EGA MONITORS
I/GA mor111x .. .. .. .. .. . .. ........ $541.
MAGNA/OX 143EGA/ ... ll!AO l m
MITSUBISHI 1409 / 1410.......
.. 212A-11 3115.
MITSUBISHI 1381 Oialrolld SGin .............. 511.
NEC ~ II PUJS ...... .... ............. aa
NEC .._,.. XL 1t locJi
Zia

~

~~L~·~.30.'.'.'.'.' .. .' 4." :'5/: :
PACKAAll BEU 8524 EM..- I/GA .... ....... 311.
PACKAAll BELL 8526 MuftiS\'nc . .
.......... U1.
!'GS Ul1r8yilc 12 .
ftl.
PGS Ultr>S)'IC 14/li .................. 511.11/117
SONY Multls<:an 1302/ 1313 .... .
ZENTTN Z-1411
i2I.
VGA DISPLAY CARDS
ATI I/GA 256 . .. .. . .. . . . . . . ..
. S211.
ATl I/GA VIP ............................... 211.
GENOA 5200 / 5311111 ............ .. ... .. 330..56 / 211
RENAISSAHCE RVGA II/ IMlA I ........ 21Ut/ l1l

PAAAOISE I/GA I VGA + 16 ............. 112.A I 211.
VlDE0-7 VGA
Z11
VIOEO 1 Fost Wnte I V1Wll VGA .
.. m .15 / 4A
EGA DISPLAY CARDS
GENOA Soper EGA Ht·Res BOO I 600 . .. • .. ... $234.,
NEC MVA 1024 ................. . ........... llO.

PMADISE ""lo Swilctr EGA 480 . .
VlOEO 1 v.p Dtluu

. .. . 181;

m

CAD MONITORS & CARDS
MITSUBISHI 6905. 19 tnch. . .
. .... ~
MllSUBISHI 3905L8Q( . . • .
. •••. 1135.J
MITSUBISHI 390580K . .
. •• 1791,
SKiMA L.oseMew .. ..
.. .. . .. 1AI.
VERMONT Col>ra .
.. .. .. .. 'RTI.
METHEUS 1104
...... 103IJ

UJGITECH C9 Sena!/ PS2 ..
l.DGITECH BUS .. .... .. ...... .
MICROSOFT Mouse !Bus Version) ....
lllCROSDfT "1(Strlll
MICROSOFT MOUSE w/wr/ldOw$ .•.•
MOUSE SYSTEMS (Serial Version) ..
MOUSE SYSTEMS (Bus Ve1'10n) ...

-•J

PC Magazine says •••"You may find a
better deal here than anywhere else."

WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE™ NOW!
SPECIAL EXTENDED HOURS
S•les 1 JO 1 JO C!JT Mon fn
900330C!JTS11
Tech Support 9 00 5 00 C!JT Mon fn

'::!:!..~:.::.:==-.·:- s.:=:::o

~JE=~§.....§!~E
,._

Open terms available to approved credit

~-·

~

c~~1 C800)233-4426 ~M& ~
..~"' (312) 498-1426 (312) 291-1737 \::··~~ I • t::!:l 9;J i l
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Don Crabb

DISASTER RECOVERY

After you crash and
burn, getting back
to work shouldn't be
this hard

am angry. Not a little bit, but a lot.
Why? I just spent the better part of
my evening trying to recover a
crashed Jasmine DirectDrive 140
hard disk drive. You probably know that
horrible warning dialogue by heart:
"This disk is damaged . Do you want to
initialize it?" Initialize it! Are they kid
ding? I had 128 megabytes of data on that
disk! And you're given two pretty ex
treme options: Yes or Cancel. That's it.
If you say Yes, you also say yes to
wiping the disk of all your files . Good
bye years of work . See you later. If you
say Cancel, you can never mount and use
the disk in its current shape, because
somehow the directory structure ha s
been scrambled. In both cases, you can't
get to your files, which makes the disk
useless, unless you need a paperweight.
Now you might say that this sort of
thing goes with the territory, and in a
calmer and more rational moment I'd
agree. But I'm tired of being calm and ra
tional when it comes to drive crashes,
tape backups , and file recovery pro
grams. So , even if it won't help me fix
my sick drive, at least I'll feel better once
I tell you what's wrong with all this hard
disk drive backup and recovery business.
And maybe it will save you from the
same fate.
I do a full save to DC-2000 tape once a
week, and daily incremental backups ,
also to DC-2000 tape . However , the
problem is that no matter how religious
you are in doing backups, restoring
backed-up data is a pain. And backed-up
data is never as fresh as the stuff that's on
your disk, so you'll always lose a few

I

ILLUSTRATION : MICHAEL KLEIN © 1989

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

-

...

files. Often , the few files you do lose are
the most critical ones at the time the
drive fails. Backups keep you from a cat
astrophic loss of data , but they just don't
keep you from wasting time rebuilding a
failed disk or recreating critical files.

A Solution?
If backups aren't going to save you from
the drudgery of rebuilding a disk, what
can? Symantec Utilities for Macintosh is
supposed to. Unfortunately, I haven't
had much luck with it. SUM is a package
of several different disk management and
recovery utilities . The important part for
preventing hard disk drive losses is
called the Guardian INIT.
Guardian installs on all your hard
disks and records a separate hidden di
rectory of the disk whenever you shut
down or restart your Mac normally.
Guardian can also save the directory in
formation for deleted files into a hidden
file so that you can recover them later (or
at least until the files are overwritten).

The hidden disk and file directories can
also be backed up to floppy disks, tape,
or another hard disk , in case the versions
saved on the disk in question get trashed
when it fails.
That 's all fine in theory , but the prac
tice leaves much to be desired . First of
all, the only time the Guardian lists get
updated is when you normally shut down
or restart the Mac . If you ' ve created or
edited a bunch of files since your last
normal shutdown/restart and you r Mac
disk fails, those files are not recorded on
the Guardian lists. And if the Mac dies
while writing the Guardian files, they're
usually scrambled and unusable.
Second, the Guardian lists tend to be
large. For example, on my hard disk
drive, with 128 megabytes of files (over
4600 files in 600 folders), the Guardian
disk record was more than a megabyte in
size, so it wouldn't fit on an SOOK-byte
floppy disk.
Third , the Gua rdian fil es are no more
continued
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resistant to damage caused by a software
disk failure than any other files. If the
disk sector that carries these hidden files
was creamed during the failure, SUM
can't use them to recover the disk's di
rectory . And , unfortunately, SUM does
a poor job of deciding whether or not the
Guardian files on the crashed disk should
be trusted or not.
I tried restoring my failed DirectDrive
140 over a dozen times using the Guard
ian files on that disk. Every time, the
SUM Disk Clinic application told me that
the disk had been fully recovered. Every
time I quit that application and rebooted
(as instructed), the Finder said that the
disk was damaged and unreadable. I fi
nally had to use a day-old set of Guardian
files that I had backed up to tape to re
cover the disk. That recovery mostly
worked, although so far I've found that
about JO percent of the files I try to
launch have been damaged and need bit
tinkering.
The problem is even worse if you've
failed to install Guardian or if none of
your Guardian files can be read. Then
you must use SUM's file-by-file disk re
covery utility. This utility works. It will
pull everything off your damaged disk
(of course, you have to have another hard
disk for copying). But your directory
structure will be history: Files will be in
and out of folders, and folders will be
listed , but empty. Basically, you 'II re
cover your files and little else. If you've
got the amount of data that I have, it can
take months to recreate some semblance
of order from this chaos.
Although I'm annoyed that SUM
doesn 't do more in its current incarnation
and doesn't make recovery easier, I have
to give Symantec kudos for at least let
ting me salvage an otherwise dead disk.
That's an important bottom line, and one
to remember when you get that sickening
"disk damaged" message. I've tried
plenty of other disk recovery programs
that don't come close to the sophistica
tion and success rate of SUM.

Apple's Omissions
The basic problem , however, is not Sy
mantec ' s. It's Apple's. Like many of
you, I pored over the previewed specifi
cations for System 7. 0 that Apple re
leased at the May Developer's Confer
ence. I was impressed by the Finder
enhancements, outline fonts, virtual
memory, interapplication communica
tions, improved print management,
Communications Toolbox, and the rest
of the goodies. But I wasn't impressed by
the omissions-obvious ones from my
point of view.
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DirectDrive 140 .. .. .. .. .. ..... $1499
Jasmine Technologies, Inc.
1740 Army St.
San Francisco, CA 94124
(800) 347-3228
(415) 282-1111
Inquiry 981.
Symantec Utilities for
Macintosh 1.1 .............. .. $99. 95
Symantec Corp.
10201 Torre Ave .
Cupertino, CA 95014
(800) 228-4122
(408) 253-9600
Inquiry 982.
Where was built-in scnptmg and a
script editor, so that I can build an auto
backup script that would create shadow
directories on other drives? Where were
Apple's built-in disk recovery utilities?
In short, where were the built-ins that
will make disk crashes Jess frequent and
less disastrous? Nowhere in the System
7.0 specifications that I saw.
Of all the suggestions that I've made to
Apple in the past year about what needs
to be in future operating systems , file in
tegrity is the most important. If you can't
trust your hard disk drive, using your
Mac becomes a scary scenario. Apple
must address this problem quickly .
While I applaud the third-party efforts of
Symantec and others, it's not their job to
fix deficiencies in Apple ' s operating sys
tem. And let's be clear here: These are
major deficiencies. Anytime that 128
megabytes of data can vanish without
warning, you ' ve got an operating-system
problem.
We shouldn't have to waste our time
running recovery programs. The Finder
should have an entire menu just for disk
integrity. This menu should include
every manner of disk recovery utility that
Apple can think of, and it should be
transparent to the user. It should also in
clude options for setting "reliability fac
tors, " so that users with large disks could
opt for slower performance if it means
their disks will be better protected
(either by shadow directories, parallel
structures on other disks, or the like)
from software crashes.
Also on the menu should be disk
analysis and modification tools for the
technically sophisticated, who need to
examine their disks and perform surgery
on them. This menu should also include
backup dialog boxes, for doing every
kind of backup (e.g., tape , floppy disk ,

WORM [write once , read many times]
drives, or erasable CD-ROM drives) in
every kind of way (e.g., unattended ,
timed, or parallel structure) .

Apple's Responsibilities
The point is that Apple should take the
lead in making its operating system more
robust, and not leave that to third-party
vendors. Apple should take the lead in
preventing drive crashes and making
backups transparent, not third-party
vendors. Apple should take the lead in
making disk errors and failures easily re
coverable, not third-party vendors .
Apple has often said that the Mac op
erating system is its competitive advan
tage, its intellectual property. That ' s one
of the reasons that Apple has defended it
with the suits against Microsoft and
Hewlett-Packard. But intellectual prop
erty is a double-edged sword: It implies
responsibilities on Apple's part that go
way beyond the ownership of the system.
These are Apple ' s responsibilities to its
customers , to the MacFolk who have
made Apple a 4-billion-dollar-a-year
company. For them, disk and file-system
integrity should be a given, and not
something that they have to seek with
outside utility programs and other kinds
of baling wire and spit.
With System 7 .0, Apple has shown us
a solid view of what the 1990s will bring
in personal computer operating systems.
The distinction between personal com
puters and larger ones will become even
more inconsequential as the small ma
chines are given all the features that
users of big machines have enjoyed for
years. With the advent of OS/2, Apple
has some serious competition with its vi
sion and an even bigger reason to concen
trate on the basics of file and disk integ
rity.
As small computers do more and more
of the work of computing , the reliability
of file systems may make the difference
in the success or failure of an operating
system and its computers. Apple needs to
keep this thought at the forefront as Sys
tem 7.0 and future Macintosh operating
systems start to roll out of the Cupertino
Jabs and into the disk-duplication
factories. •

Don Crabb is the director of laboratories
and a senior lecturer for the computer
science department at the Universit y of
Chicago. He can be reached on BIX as
"decrabb. "
Your questions and comments are wel
come. Write to : Editor, BYTE , On e
Phoenix Mill Lane, Peterborough, NH
03458.
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Aw • • .What the Heck!
EXTREMELY POWERFUL

VERY EASY TO USE

VERY LOW PRICED

DesignCAD 3-D version 2.0 is as powerful
as most CAD systems costing $5000 
$1 0 ,000! Features like: Complex Extrusions
linear, scaler, and circular, Blending of Sur
faces, Shading. Cross Sectioning, Complex
Sweeps and Translations, and Boolean opera
tions make DesignCAD 3-D one of the most
powerful 3-D CAD systems available . . . at
any price! Engineers. Architects and Consu~
tants constantly tell us that they use CAD
systems cost ing thousands of dollars which
are not as powerful as DesignCAD 3-D.

Just because DesignCAD 3-D is powerful doesn' t
mean it is difficult to use. Single keystroke com
mands and side-bar menus which give short direc
tions on how to proceed make DesignCAD 3-D a
snap to use! While not required, DesignCAD 3-D
supports all popular digitizers and mice.
Many of the older, more cumbersome CAD systems
require weeks of training before a user can be
productive. DesignCAD 3-D users find they can be
producing useful drawings in a matter of m inutes!
In a recent CAD contest only one contestant w as
able to match our drawing time. The packag e sold
for $3000.00. The other CAD packages took up to
twice as long to perform the same drawing and
cost up to $ 5000.00!
Still don't believe us? The goblet pictured below
required only 1 6 keystrokes and 3 commands to
crea te' The top, front. side, and isometric views
were created simultaneously ... in less than one
minute!

The first question asked by many people is,
" Why is DesignCAD 3-D priced so low?" The
answer? After developing DesignCAD 3-D
version 2.0 , we were unable to decide how
the prod uct should be priced. W e consulted
experts. We used the finest spreadsheets on
the market We took employee poll s. Finally, in
the great American Tradition, we said, "Aw .
What the Heck ! Lei's see the other gu ys
beat this price!" DesignCAD 3-D version 2.0
sells for $399.

DesignCAD
3-D

only $399!
WHY BUY THIS ONE?
There is a very important reason to buy DesignCAD
3-D. PERFORMANCE. No other CAD system can
match our price/performance ratio. Many people
make the serious mistake of thinking that it is neces
sary to spend thousands of dollars to obtain ..a good
3-D CAD system. " This is not true! We talk to people
everyday that are sadly disappointed with their
" expensive" CAD systems. Don' t be one of them!
Call us and we will send you a complete set of
literature and a free slide show demo disk. Once
you compare DesignCAD 3-D version 2.0 with other
CAD systems we know you will choose DesignCAD
3-D.

DON'T TAKE OUR WORD FOR IT
Here is w hat other people have to say about Design
CAD 3-D:
" After you "ve worked w ith DesignCAD. the single
keystroke commands are simple to remember and
it becomes easy to " flick one key·· to execute a com
mand. An extremely ergonomically designed pro
gram."'
HENAY LEVET. Level & Daigle Arch11ec1s ·New Or1ea na. LA
Desion ed a 65.000 so. It. nursing home using 06s1gnCAD

"' Recently I worked with a frrm that builds decks.
They purchased your product on my recommenda
tion. I sat down with them and in two hours they
were very proficient in DesignCAD. Now they are
more effective: and we can communicate .. . it's
wonderful to be able to do a block repeat 42 times
and there are 42 2x4 's to make the deck! "
J. TUA NER. A.rchllecl TAO Lid · The Woocllands.

Teas

·· Allows scientists and engineers to expend minimum
time learning and using CAD software so that their
time can be expended on the project at hand. It
also allows scientists and engineers to quickly
present to management all views of a subject (3-0) ."
OR STEVE N S. NASA Space Sc1e nusv' Engmeer

HOW DO I GET ONE?

.. A merican

·::

DesignCAD 3-D version 2 .0 is available from most retail computer stores, or you may order directly from us. Small Business Computers. Inc.
DesignCAD 3-D is available in a number of foreign languages from distributors th roughout the w orld. All you
327 South Mill Street
need to run DesignCAD 3-D is an IBM PC Compatible and 640K RAM . DesignCAD 3-D supports most graphics
Pryor. OK 74361
cards, printers, plotters and digitizers. Free information and a demo diskette are available by contactinq us at:
91 8/ 8 25-4844
FAX; 01 ·918·825-6369
TELEX: 9102400302
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Mark J. Minasi

TALKING TO
OS/2 DEVELOPERS

Pluses and minuses
of OS/2 from
those working with it
ast month, I talked about the lat
est developments in OS/2 pro
grams . This month, I'll be talk
ing to three of the people who
are developing those programs: Dave
Nanian, Doug Hamilton, and Martin
Heller.
Nanian's text editor, BRIEF, needs no
introduction. Ever since it appeared sev
eral years ago, BRIEF has accumulated a
fair-size following in the programming
community. That's no mean feat, be
cause text editors are like favorite easy
chairs to programmers. Nanian con
verted BRIEF to OS/2 because "I got
tired of switching to the compatibility
box [the DOS mode session] to run my
editor when writing code."
Doug Hamilton doesn't come to OS/2
from DOS, but rather from an extensive
Unix background. He worked until re
cently for Prime Computers. Prior to
that, he worked for IBM. The Hamilton
C Shell implements the popular Unix C
shell under OS/2. OS/2's optional com
mand-line interface looks like the DOS
CLI, with many of the DOS limitations.
The Hamilton C Shell will appeal to
those who prefer Unix system com
mands-the Unix ls directory command
works, for example-but the DOS com
mands also work, so you can use either
ls or DIR. Unlike DOS commands, most
of the C shell commands are self
documenting: If you just invoke them
with the -h switch, you get help on the
command .
Martin Heller has wide experience
with several computer environments. He
is now converting two packages to run
under OS/2; they'll probably be on the
market by the time you read this. The

L
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first product is an engineering applica
tion called MATDB, which provides
metallurgical characteristics of hordes of
materials. For each metal, MATDB
gives data for 40 properties at 20 tem
peratures under 20 conditions. (Condi
tions refers to whether the material was
cold-rolled , annealed, or the like.) The
second product is EN PLOT, an engi
neering graphics program that is under
goi ng beta testing for Windows under
DOS.
The programs that these developers
work on provide an interesting cross
section of genealogies: BRIEF started
out life as a standard DOS application,
the Hamilton C Shell is a new application
first developed under OS/2, and MATDB
was originally a Windows application.

Developers on OS/2 Acceptance
Despite the differences in the programs
and the markets that they appeal to , all
three developers agreed that OS/2 will be
successful, even though it will take some

time to become established.
Nanian says, "Debugging is far easier
under OS/2, and OS/2 applications can
be built to work under DOS. I do like
OS/2, I hope it succeeds, but DOS will
be around for a long while. Developers
must make sure that their OS/2-inspired
programs run well under DOS. An ap
plication can't work well and stink under
DOS. Ignoring either DOS or OS/2 peo
ple is foolish. Virtual memory is an
example. Just because DOS doesn't have
that feature doesn 't mean you can't add it
to your application, if it's important."
While Hamilton agrees that OS/2 ac
ceptance is going slower than he thought
it would, he thinks that DOS-to-OS/2
conversion will be swift once it starts .
"At some point, people wil 1see just what
OS/2 can do; then there'll be a flood of
applications. Lots of new computers are
being sold today. Lots of new machines
mean lots of new people who haven 't
invested in DOS." He adds, "In 1992
conrinued
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we'll chuckle about all those folks who
wondered if DOS would really be re
placed ."
Should you convert to OS/2 today?
"Not unless you're a developer," says
Heller , although he notes, "That will

DOS?
MultiBoot

l

is the answer.
El\JTE May 1989
7

MultlBoot Brings 0512
Back to Earth

b

Bolt Systems hos come to the rescue with
a program called MultiBoot, which does
owoy with the dual -boot problem for
good .. . .
MultiBoot is simple, inexpensive, and
foolproof, and it works flawlessly. It's a good
example of a utility that fills a much-needed
niche.

0512 NOTEBOOK

Once you've spent thousands of dollars on
OS / 2 and on OS/2-reody work station,
what's onother$49.95 to hove easy access to
DOS? Highly recommended.
-Mark Ml11asl

Not all DOS programs work in the OS/2
compatibility box. Multi Boot lets you
install both systems in your computer.
MultlBoot works with DOS versions
3.0-4.01 up. And OS/2 versions 1.0
and 1.1.
TO ORDER:
Send $49.95* + $3.00 shipping and
handling (check or money order} to :
MultlBoot, Bolt Systems, Inc.
4340 East-West Highway
Bethesda, Maryland 20814
or call 1-301-656-7133
FAX: 1-301 -907-8736 to order
by Visa/ Mastercard. Specify 3.5"
or 5.25" diskettes.
"Maryland residents odd 5% soles tax.

Ask obo"' our volume discounts

A Product of
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e three

agreed on the question
ofOS/2 's value as a
development platform,
saying that OS/2
made development
much easier.

change this summer." Heller predicts
that a "killer application" will be out
soon. What would a killer application for
OS/2 be?
"PageMaker," says Heller. "Page
Maker really shines with more memory,
and Presentation Manager applications
have access to lots of memory. The PM
version of PageMaker is at least three
times better than the Windows version."

OS/2 as a Development Environment
The three agreed again on the question of
OS/2's value as a development platform ,
saying that OS/2 made development
much easier. Nanian and Heller com
mented that the virtual memory feature
of OS/2 simplified their code . In both
cases, they 'd been forced to implement
virtual memory under DOS, no picnic of
a task.
Heller's MATDB program organizes
data into folders. Under DOS, such fold
ers must be limited to 200 materials .
Under OS/2, there is virtually no limit.
Another example comes from the data
base side. Under OS/2, the database's
tables are built up in the background.
"OS/2 has some powerful debugging
tools," says Heller, so that the conver
sion to OS/2 was really not a big invest
ment. "It's actually easier to debug the
OS/2 code than the DOS code. At this
point , I make changes to the OS/2 ver
sion, then move the changes back to
DOS. I found bugs in the OS/2 version
that had eluded me for two years under
DOS ."

For much of the debugging , Heller is
using Logitech 's MultiScope debugger.
"It's better than Code View. It gives you
more views of the application. Features
like the postmortem debugger can be
incorporated into your ordinary ver
sion."
Unlike CodeView, MultiScope will
analyze after the fact why a program
crashed. CodeView can do this only if
the application was being run under
Code View at the time.
Hamilton likes OS/2's threads. " It 's
much faster to create a thread than to
spawn a separate process. You can spawn
and kill threads very quickly. The bad
part about threads is , of course, there
aren't fire walls between threads ." In
other words, threads (unlike processes)
share memory and can therefore damage
one another's data .
Nanian appreciates OS/2 stability and
its debugging features. " They make de
velopment a lot easier. The virtual mem
ory code that we had to write and main
tain under DOS is not required under
OS/2. It's nice to code to a platform
that 's fairly mature, compared to some
thing like DOS 2.x."

What Developers Would Change
I asked the three developers what they
would change about OS/2 if they could.
What do they hate most?
Hamilton dislikes the way that text
windows work. "Microsoft thinks we're
going to go 100 percent to bit-mapped
screens, and that just doesn 't make any
sense. There are plenty of uses for text
based screens, and the support of text
windows under PM is awful , both in
terms of speed and features."
Nor is he fond of the way icons work.
"There aren't enough pixels for icons, so
I'm afraid my icon turned out kind of
hard to read . You can't control icon
colors directly , so it limits your ability to
design a nice icon. "
Heller says that OS/2 is slow, com
p a red to running DOS with various
speedup aids. But he notes that the Ham
ilton C Shell actually solves some of
those problems. "Also, I'd like to be able
to develop for Windows under OS/2 and
use other tools like On-Line and the Pro
grammer's Library without going back
to DOS to use them. "
One of Nanian's gripes regards the
High Performance File System, a feature
of the upcoming OS/2 1.2. "There are no
operating-system-level functions to
parse and qualify filenames," says Nan
ian. " I can't just pass OS/2 a filename
and say, 'Here's a filename-what part
continued
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Microcomputer News
On-Line
In this fast paced industry, can you afford to
wait a week or a month for information that may
affect you today? ·

MicroBYTES Daily is an electronic news
service covering the latest developments in the
microcomputer industry. If it concerns MS DOS
machines, Macintosh, Unix workstations,
Amigas, Atari STs, peripherals, networks or soft
ware, you will find it in MicroBYTES.

Fast and Easy
Read the items as they break or use the power
ful search command to quickly locate your infor
mation. Best of all you can download the text and
print it or use it in your favorite word processor.
Whether you are a developer, marketer, or
researcher, you need reliable information and you
can count on MicroBYTES. Backed by the
combined resources of BYTE magazine, BYTE
week, and BIX, MicroBYTES gives you access to
our world-wide network of reporters and the integ
rity and experience of our editorial staff.

ITE:\IS DIS( 'l SSEI>
BRIEF2.ll .... .... .. ....... ... .. $195
UnderWare, Inc.
321 Columbus Ave.
Boston, MA 02116
(6 17) 267-9743
Inquiry 983 .
EN PLOT
MATDB
(not yet released)
Martin Heller & Co.
89 North Main St.
Andover, MA 01810
(508) 475-8088
Inquiry 984 .
Hamilton C Shell 1.03 .. ...... .$395
Hamilton Laboratories
13 Old Farm Rd .
Wayland, MA01778
(508) 358-5715
Inquiry 985 .

is the extension?' A developer has to
write these routines . Once we've got al
ternate installed file systems , we'll have
to write a routine for each system. That 's
just not reasonable. "
Nanian would also like a better debug
ger, something along the lines of the
Borland Turbo Debugger with a mouse
interface added. "Also, a version control
program and a good profiler. Better
printing utilities, also , like a spooler that
works."

OS/2 Hardware

In your position as a leader in new technology,

you cannot afford to be just one of the crowd. Get
ahead with MicroBYTES.

Call now and subscribe today.

IJIX

One Phoenix Mill Lane
Peterborough, NH 03458
800-227-2983
In NH 603-924-7681

134

BYTE • SEPTEMBER 1989

Finally, I asked the developers what
hardware the average person needs to do
real work with OS/2? Generally , they
agree d that the more powerful , the
better, but you don 't need a 20-MHz
80386 to make headway . Hamilton uses a
PS/2 Model 80 and insists that 8514
video is the only way to go. Heller also
uses an 80386, a 20-MHz clone . On the
other hand, Nanian used an 8-MHz AT to
develop the first version of BRIEF for
OS/2 . •

Mark J. Minasi is a managing partner at
Moulton , Minasi & Company, a Colum
bia, Maryland,firm specializing in tech
nical seminars. He can be reached on
BIX as "mjminasi."
Your questions and comments are wel
come. Write to : Editor, BYTE , One
Phoenix Mill Lane, Peterborough, NH
03458.

PC BRAND offers
you more ...
Welcome to PC Brand. Your

first place to shop. Your best
place to shop for top quality
IBM compatible systems,
custom configured to your
exact specifications, and
thousands of quality name
brand peripherals and
accessories.
Choose from over 10,000
items in stock ... all at
unbeatable prices!

Free Freight,
Toll-Free Support,
5-Year Warranty
and more ...
Everyone promises you
great service. We deliver the
tangibles.
Free freight •Fast delivery
•No credit card surcharges
•A 30-day Money-Back Guar
antee on every system we sell
•Toll-Free Customer Service
andTechnical Support that
will stay with you until your
questions are answered and
your problem is solved
• And our exclusive 5-Year
Warranty on all PC Brand
products, call for details.

Call PC Brand today.
For the best selection ...
the best products...at the best
price, you can't do better than
PC Brand.

Outstanding

ality

PC BRAND Chosen #1 For Customer Service and Support.
"PC BRAND is the LL Bean of the personal computer mail order...PC BRAND wants
no unhappy customers, and it's service and support policies help to insure that."
-Personal Computing's 10 Best Mail Order Companies, Feb, 1989
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forQualitySystems
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Toll-Free Service
Free Freight
5-YearWarranty
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..0\11J..16MS

40MB-28\1S

1 1 RLL

1 IM~·M

Vad oo

71M S-18 ~1.S

l lOM6-25MS

l t MR<.t

II RLL

Mo no

$669

5749

$924

$944

$1077

Mono

51295

$ 1399

$1625

$1745

RGB

$819

$899

$1074

$1094

$1227

EGA

$1644

$1750

$ 1985

$2100

$1104

$ 1279

$ 1299

$ 1432

EGA
VGA/Mono

136

$1024
$859

$939

$ 1114
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$ 1134

$ 1267

VGA I6bi1

$ 1759

$1860

$2095

$221 0

VGA / Mono

$1526

$1625

$1860

$1 975

Unbelievable Price
PC BRAND 286/20

$999

PC BRAND 386/SX-16 $1099

Ideal Novell Server!

20 MHz Clock, Zero Wait Operation
Norton SI 23.0 •Landmark'• 26.7MHz
512K, 1.2MB or 1.44MB Drive, 101-Keyboard
Stand ard Sys tem Fea t·ures:
• 80286 Processor Operating at 20MH z w /Zero Wait Sta tes in
interlea ve mode d elivering 27MHz Effective Throughput
• 512K RAM ex pa ndable to 8MB on the System board using 256 K
and / or !MB IOOns RAM
•
•
•
•
•
•
•
•
•
•
•

J.2MB 5.25" or l.44MB 3.5" Diske tte Drive
1:1 Inte rl eaving Dual Ha rd Drive / Floppy Drive cont roller
Enha nced IOl -key AT Sty le Keyboard
Hig h Ca pacity 200 Watt System Power Supply
Rea l Time Clock/ Ca le nda r with 5 Yea r Battery
80287 Co- Processor Suppo rt
AMI BIOS with full MS/ DOS, OS/2, XENI X.
NOVELL, 3COM , and PC NET compatibi lity
Built-in System Boa rd LIM 4.0 EMS ha rdwa re drive rs
User configura ble 1/ 0 timing pe rmitting compa tible ope ratio n
w ith o lder peripherals o r fa ster 1/ 0 fo r newer devices
8 Slot motherboa rd d esign ( 5 16Bit & 3 8Bit )
Med ium foot print case w ith 5 Dis k Drive bays

• Full o r Mini Size Towe r Case • Factory Installed RAM Upgrad es
• Custom configura tio ns w / Na me Bra nd peripherals of yo ur choice
• Compaq Sty le LC D o r Plasma Porta ble

286 / 20 w / 512K, Hard Dis k Drive, Mo nitor & Vid eo Ca rd
<OMB-16MS 40MB-28MS

7 JMIJ.ISMS l IOMS-2.t'Pl. tS

IS0.. 17MS

32(H6MS

l: IR LL

l:I MFM

1:1 MFM

1:1 RLL

1:1 ES DI

1:1 ESDI

Mono

$1455

$1530

$1730

$1890

$2496

$2890

EGA

$1810

$1885

$2 1IO

$2245

$2890

$3245

VGA 16 bit

$1920

$1995

$2220

$2355

$3061

$3355

VGA / Mono

$1685

$1760

$1960

$2 120

$2726

$3 120

'°

• 80386SX Processor O pera ting a t 16MH z d elivering ISM Hz
Effective Throug hput
• 512K RAM ex pandable to 8MB on !he Syste m boa rd using 256K
a nd / or !MB 80ns RAM
• I.2MB 5.25" or I.44M B 3.5" Diskette Drive
• 1:1 In terleav in g Dual Ha rd Drive / 1-l oppy Drive cont rolle r
• Enha nced 101-key AT Style Keyboa rd
• High Ca pacity 200 Wa tt Sys tem Power Supply
• Rea l Time Clock/ Ca le nda r wi th 5 Yea r Ba ttery
• 80387SX Co-Processo r Sup port
• AMI BIOS with full MS/ DOS, 05 / 2, XE IX,
NOVELL, 3COM, a nd PCNET compatibility
• 8 Slot mo therboa rd design ( 5 16Bit & 3 8Bit)
• Med ium foot print case w ith 5 Dis k Dri ve bays
(Show n with optio nal Min i Size Tower Case)
• Full or Mini Size Tower Case • Factory Insta lled RA M Upgrad es
• C ustom confi gurations w / Na me Brand pe riphera ls of your choice
• Compaq Style LCD or Plasma Po rtable

Standard Pre-Built Configurations:

Standard Pre-Built Configurations:

.

Standard Sys tem Features:

Op tions:

Options:

·~

16 MHz Clock, Zero Wait Operation
NortonSI 18.7 · Landmark'" 18.3MHz
512K, 1.2MB or 1.44MB Dri ve, 101 -Keyboard

386SX-16 w / 512K, Hard Disk Drive, Monitor & Vid eo Ca rd

~~
1d'-"O

40M 6-IO~·tS

40M6-28MS

i lr-..·til- ISMS 11 OM B-2H!\-IS

150- li MS

:t?0- 16 \15

l:IRLL

1:1 MFM

1:1 MFM

1:1 RLL

1:1 ESDI

1:1 ES DI

Mono

$ 1555

$1630

$1830

$ 1990

52596

$2990

EGA

$1910

5 I985

522 10

52345

52990

S3345

VGA 16bit

$2020

$2095

$2320

$2455

$3 161

53455

VGA / Mono

51785

$1860

$2060

52220

$2826

$3220

TURN PAGE FOR MORE PC BRAND SYSTEMS ...

FOR NAME BRAND PERIPHERALS SEE OUR AD ON.FOLLOWING
PAGES...
-~
~
~
, '~
-\;~-~;._~-~

To Order Call 1-800-PC BRAND
f69J lilJ C!C
(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392

PC Brand, Inc.954 W. Washingto n St., Chicago, IL.60607 Int'I Fax# 312-226-684 1 lnt'I Voice# 312-226-5200. Open Mon lhru Fri.: Sam to 6pmCentral .MasterCard,
VISA , Discover, Checks, & Approved P.O .s Accep ted. Prices a nd specifica tio ns subject to change. Customer Service Inquiries Call : 1-800-662-SERV BYTE 14-9

Circle 235 on Reader Service Card
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Am.azing Performance
"FasterThan a Speeding Bullet!"
Cover Story Nov, 1988

"PC Brand offers the best low cost alternative around"
-PC Magazine Feb.14, 1989

I PC BRAND

386/20 $1649

20 MHz Clock, Zero Wait Operation
Norton SI 23.0 • Landmark Speed 26.lMHz
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard
Standard System Featu.res:
• Intel 80386 Processor Operating at 20MHz with Zero Wait States in
interleave mode delivering 26.l MHz Effective Throughput
• J024K RAM standard expandable to 16MB via 32Bit RAM boards
using 256K and / or lMB IOOns RAM
• 1.2MB 5.25" or I .44MB 3.5" Dis ke tte Drive
• 1:1 Interlea ving Dual Hard Drive/Floppy Drive controller,
977.6 KB / SEC Caching Controller w / ESDI Configurations
• Enhanced 101-key AT Style Keyboard
• High Capacity 200 Watt System Power Supply
• Real Time Clock / Calendar with 5 Year Battery
• 80287, 80387 Co-Processor Support
• Phoe nix BIOS with full MS/ DOS, OS / 2, XENIX,
NOVELL, 3COM and PC ET compatibility
• 8 Slot motherboard d esig n (5 16Bit & 1 8Bit & 2 32/SBit)
• Medium foot print .case with 5 Disk Dri ve bays

J

PC BRAND 386/25 $1899 J

25 MHz Clock, Zero Wait Operation
Norton SI 28.2 •Landmark Speed 33.6MHz
Norton SI 31.6 • Landmark Speed 43.5 w/Cache
1024K, 1.2MB or 1.44MB Dri ve, 101-Keyboard
Standard Sys tem Features:
• Intel 80386 Processor Operating at 25MHz with Zero Wait Sta tes in
interleave mode d elivering 34 to 44 MH z Effective Throughput
• 1024K RAM standard expa ndable to 16MB via 32Bit RAM boa rds
using 256K and / or lMB RAM
• l .2MB 5.25" or I .44 MB 3.5'' Diskette Drive
• 1:1 Interleaving Dual Hard Drive/ Floppy Drive controller,
977.6 KB / SEC Caching Cont rolle r w / ESDI Configurat ions
• Enhanced 10 1-key AT Style Keyboard
• High Capaci ty 200 Watt System Power Supp ly
• Rea l Time Clock/ Ca lend a r with 5 Yea r Battery
• 80287, 80387 or Weitek Co-Processor Support
• AMI BIOS with full MS / DOS, OS / 2, XE IX,
OVELL, 3COM and PCNET compatibilit y
• User configurable 1/ 0 timing permitting compa tible opera tion
with o ld er peripherals or fas te r 1/ 0 fo r newe r devices
• 8 Slot motherboard d esign (5 l 6Bit & 3 8Bit & 2 32Bit)
• Medium foot print case with 5 Disk Dri ve bays

Optio ns:

Options:
• Full or Mini Size Tower Case • BMB 32Bit RAM Ca rd Upgrade
• Custom configurations w I Na me Brand peripherals of your choice
• Compaq® Style LCD or Plasma Portable • Weitek Co-processor

• 32KB o r 64KB Cache Processor • Weitck Co-processor • Tower Case
• Custom configurations w / Na me Brand peripherals of your choice
• Compaq Style LCD or Plasma Portable • 8MB 32Bit RAM Ca rd

Standard Pre-Built Con fig urat ions:

Standard Pre-Built ConfigUiation:

386/25 With Ha rd Disk Drive, Monitor & Video Card

386/20 With 1024K, Hard Disk Drive, Monitor & Video Ca rd

...

~
Video

40MB-28.MS

71MB-1 8MS

1,1 MFM

1 IMFM

IJ 0-28MS
I.I RLL

150- 17MS
l.I ESDI

320- 16MS
1 I ESDI

~
"'

40~1 B-28 M S

1 1 MFl-.t

i lMB-I BMS
1.1 ~ff~i

Mono

$21 55

$2343

$2464

$3014

$3564

EGA

$2458

52567

$2757

53307

$39 19

VGA1 6bit

$2599

$2708

$2908

$3458

$4029

VGA t6bit

$2919

$3 144

VGA/Mono

$2353

52463

$2662

$3212

$3795

VGA/Mono

52684

$2909

I lOM S.28\-tS
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150- l i MS
I IESOI

J20...lb\iS
1 IESDI

Mono

$2404

$2679

$2804

$3459

$38 14

EGA

$2809

53034

$3159

$3814

$4169

$3269

$3924

$4279

$3034

53669

54044

CRT dis pla y is courtesy o f RIX Softwork!:.,lnc.
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l \ Rll

Irvin~ .

C A.

Exceptional Support
j

386/33 CACHE

$2799

ID) BRAND

Worlds Fastest
Personal Computer!

Your BestChoice
for Quality Systems
Toll-Free Support
Toll-Free Service
Free Freight
5-YearWarranty

33 MHz Clock, Zero Wait Operation
orton SI 45.9 • Landrnark58.7 MHz w/32K or 64K Cache
1024K, 1.2MB or 1.44MB Drive, 101 -Keyboard
Standard System Features:
• True 33 MHz I 1TEL 80386-33 CPU operating with Zero Wait States
Delivering up to 58.7 MHz Effective Throughpu t
• Intel 82385-33 Cache Processor with 32K 25NS Static RAM Standard,
Field Upgradable to 64K
• I024K RAM Standard Expandable to 16MB
• 1.2MB 5.25"" o r 1.44M B 3.5"" Diskette Drive
• 1:1 Interleaving Dual Ha rd Drive/Floppy Drive Controller,
977.6 KB/SEC Caching Con troller w/ESDI Configurations
• En hanced IOI-key AT Style Keyboard
• High Capaci ty 200 Wa tt System Power Supply
• Real Time Clock/Calendar with 5 Yea r Battery
• 80387 or Weitek Co-Processor support
• Phoenix BIOS With Full MS/DOS, 05/2, XENIX, OVELL, 3COM
and PC ET compat ibility
• 8 Slot motherboard design
• Full size case with 5 Disk Drive bays
(Shown with Optional Full Size Tower Case)

Options:
• Custom configu ratio ns w / Name Brand peripherals o f you r choice
• Weitek Co-Processor • Tower ® Case • Factory Ram Upgrades

LCD PORTABLES

All feature:
• 640 x 400 Backlit Supertwist LCD by TOSHIBA
(EGA Plasma version Ava ilable)
• Monographic & Color operating modes, EGA Optional
• External Monitor Support. Ex terna l Keyboard Port.
• 5 ex pansion slots (3 long, 3 short) • 86-key keyboard .
• Accomodates two 5.25"" or 3.5"" Floppy / I-lard Disk Drives
• 200 Watt 112/ 220 Autoswitch Power
• Serial, Parallel, Game Port, Clock / Ca lendar Standard

Standard Pre-Built Configura ti on:
Portable System Processor and Drive Options

386/33 With Ha rd Disk Dri ve, Monitor & Video Ca rd
eo

40MB-25 1\·IS 7 1MB-18MS
11 MFM
I IMFM

ll OMB·.!SMS 150MB-17M5 320MB-16MS

J·l RLL

l :JESDI

I IESDJ

~MB· li'tl,.6

I I ESDJ

Mono

$3354

$3579

$3694

$4359

$4714

$6399

EGA

$3709

$3934

$4049

$4714

$5069

$6754

Dn~U

286-12

286-20

386-20

386-25

I Floppy

$1745

$1950

$2 100

$2600

$2900

20MB

$2055

$2240

$2390

52890

$3190

$2530

$3030

$3330

$2375

$2580

$2730

$3190

$3530

$3125

$3330

$3480

$3960

$4280

$4044

$4 159

$4824

$5179

$6864

$3809

$3924

$4589

$4944

$6629

tSOMB

CRT display is courtesy of RIX Soft wo rks.Inc. Irvine, CA.

-

$2380

$3819

orion SI 3.0

-

$2 175

VGA/Mono $3584
+

-·-

386 / SX-16

40MB
71MB

VGA 16bit

$1745

286 & 386 Systems
•512K,1.2MB Drive,
Combo Controller,
LCD Backlit Display
Optional EGA
Plasma Display

Standard Pre-Built Configuration:

~

from

•386/20 and 386/25 Systems come Mth l024K .

To Order Call 1-800-PC BRAND
!ilJ _..
(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392

PC Brand, Inc. 954 W. Washington St., C hicago, IL. 60607 lnt'I Fax# 312-226-684 l lnt'I Voice# 312-226-5200. Open Mon !hru Fri :Sam to 6pm Cent ral .MasterCard,
VISA, Discover, Checks, & Approved P.0.s Accepted. Prices and specificatio ns subject to change. Customer Service Inquiries Ca ll: 1-800-662-SERV BYTE 14-9

Circle 236 on Reader Service Card
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Shop PC Brand Today.
I LAPTOP COMPUTERS* I I MODEMS
NEC
Multispeed HD ..... ............................ ..... $1995
Ultrali te w / lMB ........... .... .. ........ ..... ......... Call
TOSHIBA
1000; 512K, 80C88, I FDD
... ....... $699
1600 BACKLIT. 80C86-12, IMG. 20MB HD.FOO ... 3240
3100E GAS PLASMA llOCllo- 12. !MH. 20MH H D, FDD ... 2805
3200; EGA, 80286-12, IMB. 40MB HD. FOO .. .. . .... 3595
5200/ 40 VGA . 80386-20, 2MB, 40 MB HD. FDD. .. 6115
ZENITH
Supersport 286,20Meg .......... .... .... .... ... .... Call
Supersport 286,40Meg ... .... ... ... ................ Call
Supers port 88, 20Meg .... .......................... Call

A.T.I.
2400ETC Inte rnal Mod em w / MNPS ... $165
HAYES
1200/2400 External. ......................... $285 / 429
PC BRAND 100% Hayes Compa tib le!
1200 Baud Internal w / Bitcom ................. 549
1200 Baud External ... .. .... ... ......... ................ 70
2400 Baud Inte rnal w / Bitcom .... ..... ..... ... .. 89
2400 Baud External .............. ................ ..... 129
US ROBOTICS
Courier HST / 9600 .. .... .......... .... ...... ... .. .. .. $599
Courier V.32 9600 Baud Ex t.w / M PS .. 889
Courier HST Dual Standard Mod e m .. ....995

Other Makes and Mod els Call

I MONITORS *

MAGNAVOX
7BM62312" AmberTIL Monochrome ......... $79
7BM74914" VGA White Flat Screen .............. 135
CM8762 13" RGB (640x200) Color .................. 230
CM9043 13" EGA (640x400) Color ...... ............ 339
9CM08214" VGA (640x480) .31DP Color..... .415
MITSUBISHI
XC-1410 14" EGA (640x350) ...... ......... .... $369
AUM-138114" Diamond Scan ......... ....... . 499
HL6605 15" CA D Monitor ..... .. ....... ... ..... 1295
HL6905 19" CAD Mo nito r ...................... 2325
NEC
Multisync 2A 14" (800x600) VGA ........ .. $499
Multisync GS 14" Mo no .. ........................ . 249
Multisync 3D 14" (1024x768) EGA/VGA ... 679
Multisync XL 19" (1024x768) .. ... ....... ..... 2150
PRINCETON GRAPHICS
Max 15 15" Multifreq. Mo nochrome ... . $249
Ultra 16 16" Multifreq. EGA / VGA .. ....... 879
Ultrasync 14" Multifreq. EGA/VGA ...... 520
PRINCETON PUBLISHING LABS
Multiview 15" Full Page Monitor w/ adapt..$890
RELISYS ITop Rated by lnfowo rld and PC World)
RE-9513 14" VGA(720x480).3 I DP Color .... .. $369
SEIKO
C M1430 14" (1024x768) Multifreq .. ....... $549
SONY
CPD1304 14".25DP(1024x768)Mulliscan .$689
CPD1302 13" Multiscan
.................. 610
CPD1320 13" (640 x 480) VGA .... ...... ... .. ..485
ZENITH
ZCM-149014" Flatscreen Enha nced ........... $619

u- DC2000 Serietl Micro Cartridges
"When mod with CMS Backup Softwue

VIDEO CARDS
ATI
EGA Wo nd er .. ......... ........ .. ... ... ..... .. ..... ..... $229
VGA Wonder w / 256K .. ............... .... ...... .. 315
NEC
1024-256 ..... .......... .... .. ..... .. .... ... .. ... .......... .. . Ca ll
MV A 1024 ......... ........ ... .. ........... ...... .. .... ... .. Call
PARADISE
Autoswitch 480 EGA .. ... ..... ... .. .... ........... $179
VGA+ .. . . ... ... .... ........... .. . .............. 265
VGA+ 16 16 Bit Version NEW .. .... .. ... ... . 299
VGA Professiona l w / 512K .. ... ....... ....... ... 399
PC BRAND
Mono Graphics w / Printer Port ........ .. .... $55
Color Graphics w / Printer Po rt ........ ... ...... 49
EGA (640x480) Au toswi tch ......... ...... .. ... . 135
VGA ............... .... ...... ...... .. .... .... .................... 179
VGA 16 Bit ...... ..... ........ ..... .... .... ..... ... ....... ... 220
VIDEO SEVEN

~=!~¥~~~~~~::. ·: · _ : ·:· : : : -: : ·-:·: :. : : :·::::::::$~~~
VRAM VGA .............. ......... .. ... ....... ........... . 450
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I I DISK DRIVES

I

FLOPPY DISK DRIVES:
360K 5.25'' HH Black ..... ......... ........ ... ... .. $75
720K 3.5" HH w / S.25" Mounting ....... ...... 80
1.2MB 5.25" HH Grey ............. ..... .. ... ...... .... 85
1.44MB 3.S" HH Grey w / 5.25" Mounting 95
PS/2 FLOPPY DRIVES
CMS 5.25" 360K/ PS / 2 Ex t.Floppy ...... $199
HARD DISK DRIVES:
IOMEGA
B1201Sing le5.25" 20MB Int. ......... .... ..... $765
B1441 Single 5.25" 44MB Int .. .. .. ..... ...... .. .. 995
B244X Dual 5.25" 44MB Ext... ...... ..... ... ...1995
MINISCRIBE
40MB 25MS M3053 ...... ... ...... .... ...... ... ..... $419
71MB 18MS M3085 .... .. .... ..... ............... .. . 595
l SOMB 17MS M3180E ESDI I / 2 Hgt .. 1295
320MB 16MS M9380 ESDI Full Hgt. .. .. 1550
640MB 16MS M9760 ESD I Full Hgt .. .. . 3400
PRIAM
130MB 20MS ID130AT Full Height .. .. $1395
160MB 28MS ID1 60EC ESDI w/ C TRL 1650
330MB 20MS ID330PS I T. for PS/2 ... 1895
330MB 20MS ID330EC ESDI w/ C TRL 2250
SEAGATE
20MB 65MS ST225 w / XT Controlle r ... $249
20MB 65MS ST225 .... .... ........ .. ..... ... ........ ... 209
20MB 35MS ST 125 w / XT Controller ..... 299
20MB 35MS ST125 ........ ...... .... ... ... ... ... .. ..... 2-15
30MB 65MS ST238 w / XT Controller ..... 269
30MB 35MS ST138 ........ ............. ..... ......... .. 310
30MB 35MS ST138 w / XT Contro ll er ... .. 355
40MB 28MS ST251-1 ........... ............. ... .. .... 349
40MB 24MS ST151 ..... .. ....... ... ........... ......... 419
80MB 28MS ST4096 Full Height ....... ..... . 590
TOSHIBA
60MB 2SMS MK134 RLL .. .. .... .. ....... ....... $429
l l OMB 2SMS MK72 RLL ........... ...... ... .... .. 619
156MB 23MS MK-156FA ESD I Full Hg1 ... 1095
If the drive you require is not listed here please
contact our sa les department for a quote!

I TAPE BACKUPS
60MB Archive Int. or Ext. w / Cntrl. ... . $590
60MB Maynard Maynstream Po rtab le .. 889
40MB Irw in Internal ........... .. .... ........ .... ..... 415
BOMB Irwin Internal ................. ... .............. 509
lSOMB Archive Internal .... ... .... ..... ........... 925

$220

ISCANNERS/DIGITIZERS I
Complete PC Handscanner................. ..$ 189
Complete PC Half Page Scan ner.... ........ 165
Complete PC Full Page Sca nner ........... 575
DFI HS3000 Plus Gray Scale Hand Scan ....... 219
Hewlett Packard Scan jet Plus ................ Call
Microtek MSF300G ...... ........................... 1785
Microtek MSF300Q w/ 64 Grey Level ..... . 1495
Summasketch 12X12 ......................... ... .... 378
Summasketch 12X18 ........ ........................ 635

Free Freight
30-Day Money-Back
Guarantee
Toll-Free Service
and Support
No Credit Card
Surcharges

jPRINTERS*
BROTHER
HL SE Laser (HP LJII, HPGL) ............. $1875
EPSON
LX810 180/30.. ..189 LQ510 180/60.......329
FX850 330/88.... 345 FX1050 264/54.... ..445
LQ850 330/88...CaU LQ1050 330/ 88 .... Call
LQ950 264 / 88 ...Call LQ2550 400/108..Call
KODAK DICON IX
150Plus 150/50 .. 315 300WP 310/73 .. ... 439
HEWLETT PACKARD
Deskjet Plus ..... 710 Laserjet II ........... 1720
LASER JET ACCESSORIES
CPI Superfont Cart. adds 150 fonts .. ....... 295
CPI !MB Memory Kit. 319 CPI 2MB MemoryKit. .549
PRINCETON PUBLISHING
PS-388 Postscript board ......................... 2250
Adds Postscript to you r HP LASER/ET!

NEC
P2200170 /55 .... 335 P9XL 400 / 140 .. .. 1030
P5200 265 / 90 .... 530 P5300 Wide .......... 675
LC890 Laser .... 3190 LC890XL Laser .. 4495
OKIDATA
ML320 300/62 .. 345 MI.321 300/ 62 ..... 479
ML390 270 / 90 .. 475 ML391 270 / 90 ..... 655
ML393 450 / 120 ..995 ML393C 450/ 120.. 1069
PANASONIC (New Models Listed)
1180 192 / 38 ....... 189 1191 240/48 .......... 245
1124 192 /63 ....... 339 1592 220 / 38 ...... .... 419
1595 290 /51 ...... .469 1524 240 /80 .......... 545
TOSHIBA
321SL 216 / 72 ... Call 341SL WideCarr ... Ca ll
351SX 360/120 .Ca ll Express 311 ......... Call

NOVELL NETWORKING

We carry over 10,000 differe.nt hardware and soft
ware produds, Call for prices on products not listed.

SOFTWARE - TOP 10

GATEWAY ( PC Magazines Edito rs Clio ice)

GI Ethe rnet AT ..... ..... ..... ............. .. ...... ... $435
G/NET .............. ................. ......................... 269

GI Ethernet for PS/2 ..................... .. ..... ... Call
NOVELL
4 User ELS 286 Level 1 .... .... ...... ........... .. $479
8 User ELS Level II .............. ... .... .... ... ........ 939
Advanced Netware 286 Latest Version ........ 1850
SIT Netware 286 Latest Version ....................... 2850
Netware 386 .............................................. CaU
Disc Coprocessor Boa rd ........................... 379
E2000 Ethernet File Server Board ........ 399
NElOOO Ethernet Card ...................... ...... .. 299
STANDARD MIC RO
PC130 Arcnet Board .. ..... .... ......... ............ $135
PC260 Tw is ted Pair Arcnet Ca rd ..... ....... 130
PC500-WS 16 Bit Work StationBoa rd .... 375
PC550 FS 16 Bit Twisted Pair File Server Bd . 495
PS110 Arcnet Board fo r PS/2 .................. 439
PC500-FS 16 Bit Fi le Server Board .......... 449
ARCNET Passive Hub .... .......................... 72
ARCNET Active Hub ....................... ... .. ... 359
T IARA (Lowest Priced Lm1cnrds)
La ncard/ A 8 Bit I /2 Slot Arcnet Board $89
Lancard I A Arcnet Board for PS/2 ....... 279
Lanca rd /E 8 Bi t Eth ernet Ca rd .......... .... 199
Lancard /E Twisted Pair Ethernet Card ....... 329
8 Port Active Hub ............................. .. ....... 285
4 Port Passive Hub ...................... ................ 49
WESTE RN DIGITAL
Ethercard+ w /Nove ll Drivers ............. . $219
Ethercard+ Twisted Pair Ethernet Board....... 319
Ethercard+ A for PS/2 ..... ............ ........ ... .320
UNINTE RRUPTA BLE POWER
ELGAR
IDSl 100 1000 Watt UPS ................. ...... ... Call
IPS 500 Watt UPS .. ....... ............ ...... ...... .... Call
PTI
DataShield Turbo / 2 625 Watt .............. ... 595

ALDUS Pagemaker .... .......................... .. $479
ASHTON-TATE DBASE IV ............... .... 449
BORLAND Quattro ... .... ........... ..... .......... 149
CENTRAL PO INT PC Tools Deluxe ............. 42
FUNK SOFTWARE Sideways ... .. ... ... .. ... . 42
LOTUS 123 Latest Version ............................. 295
MICROSOFT Windows 386 ............ .. .. ... 125
MICROSOFf Word 5.0 ..... ..................... . 205
WORD PERFECT Word Perfect s.o ................... 220
XEROX Ventura Publisher 2.0 ..... ...... .. ... 479

INTEL
Aboveboard Plus w /512K .................... $419
Aboveboard Plus 1/ 0 512K .................. .. 469
Inboard 386 for PC w / IMB ................... . 595
Inboard 386 AT ..... ..................................... 859
8087-2 ................. 139 8087-1 .................... 189
80387-16 ............. 369 80287 -10 ................ 259
80387-25 ............. 559 80387-20 .... ............ 449
80387-SX ............ 359 80387-33 ................ 795

•Oversized Mo11itors, Lilser Pr111tcrs, Lilptops
and Plotters are excluded from free freight.

To Order Call 1-800-PC BRAND
(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392

EBJ liilJ .....

PC Brand, Inc. 954 W. Washington St., Chicago. IL.60607 lnt'I Fax# 312-226-6841 Int'! Voice# 312-226-5200.0pen Mon thru Fri :8am to 6pmCentral .MasterCard,
VISA, Discover, Checks, & Approved P.O.s Accepted. Prices and specifications subject to change. Customer Service InquiriesCaU: 1-800-662-SERV BITE 14-9
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How Tulebit modems can improve
your Fbreign Exchange.

When your data transmissions demand
reliable connections, demand a Telebit®high
speed, dial-up modem.
Because only Tele bit modems can handle the
critical demands of international data transfer.
Plus deliver the precision that businesses need.
Like transferring stock quotes-where time
and accuracy can make the difference between
making a killing and taking a bath. And a
misplaced decimal point can spell disaster.
Which is why one of the major international
stock exchanges switched from other modems
to a Telebit solution. Thanks to our unique
technology they can now send crucial financial
figures at speeds never before possible. With
complete accuracy.

payroll information to business
finances. In all industries from
construction to insurance.
All with our full family of
high-speed modems.
From 9600 bps to 19,200 bps,
including V.32.
To improve your international
communication and receive a free
application brochure, call 1-800-TELEBIT
or 415/ 969-3800.
Or write: Telebit, 1345 Shorebird Way,
Mountain View, CA 94043.
SJI
~~
Because no one gets the
~r
message through like Telebit.

Imagine what Telebit modems will do for you.

Circle 286 on Reader Service Card

On demanding business applications from

f"8

Cl 1989. Telebit is a registered trademark of
Telebit Corporation.

TELEBIT®
When connectivity counts.
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Mark L. Van Name and Bill Catchings

THE MAILMAN
COMETH
LAN E-mail
applications take
different approaches
to E-mail delivery
n previous columns, we've exam
ined LAN operating systems and
the Open Systems Interconnection
(OSI) model. But up to now we've
been intentionally vag ue about LAN ap
plications and how they work. This
month we'll remedy that omission by
looking at E-mail, one of the most natu
ral and common LAN applications, and
compare two good LAN E-mail systems,
cc:Mail's cc:Mail and Da Vinci Sys
tems' eMAIL. Both packages can run on
many different LAN operating systems,
including Banyan 's VINES, IBM's PC
LAN, 3 Com's 3:+-, and Novell's Net
Ware.
Regardless of the LAN operating sys
tem on which they run, LAN mail pack
ages offer the same basic services as mail
systems on larger hosts-the same ser
vices you find today on BIX or MCI
Mail, or in a mainframe mail package.
But you can do more than send and re
ceive messages. You can create and
maintain mailing lists, reply to mes
sages, forward messages, and file impor
tant messages for later use.
The main differences between micro
computer-based mail systems and their
earlier counterparts lie in the interface
they provide. While earlier packages
were typically line-oriented, microcom
puter-based mail systems offer full
screen interfaces.

I

Where the Mailboxes Are
To provide its services, every E-mail
package must face three main issues:
how to store messages, how to deliver
them, and how to keep them secure.
There are two main approaches to
ILLUSTRATION : RICHARD STEADHAM © 1989

message storage: distributed and central
ized. A distributed mail system is much
like the one that brings mail to your
home ; the mail comes to you. A central
ized system is more like a post office
box; all the mail is in individual com
partments at a centralized location , and
you have to go there to get it.
cc :Mail follows the centralized ap
proach. It stores all the messages for a
LAN and its users in a single database
file. That file must reside in a location
that is accessible to all those users, such
as on a dedicated server.
cc: Mail manages that file in the same
way that a multiuser database would . It
uses DOS file- and record-locking prim
itives, which the underlying LAN must
support , to let many users read from and
write to that file concurrently. cc:Mail
does not talk directly to NetBIOS or any
other lower level.
In addition to the central message file,
cc: Mail maintains, in the same location ,
a pointer file for each user. Each record

in a user's pointer file contains one logi 
cal pointer into the message file for each
of that user's mail messages . cc:Mail
also uses record-locking primitives to
manage these files, because many users
could need the same pointer file simul
taneously . For example, user A could be
reading messages while user Bis sendi ng
him or her a new message. Both would
need access to the same pointer file at the
sa me time .
Perhaps the biggest advantage of cen
tralized message storage is that it can re
duce the space that mail messages con
sume. A system with centralized storage
needs to store only one copy of each mes
sage, even ifthat message was sent to 10
different people. Instead of 10 full
copies of the message, a single copy
exists in the central file, with a pointer to
it in each of the 10 users ' pointer files.
The drawback to this approach is that
it brings with it all the concurrency prob
lems of any multiuser database. If too
co111inued
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many users try to read from and write to
the central file simultaneously, for ex
am ple, performance can suffer.

The Distributed Approach
The eMA IL pac~age , by contrast , takes
a more distributed approach. It still has a
central "mailroom" directory-usually
\ EMAIL \ MAILROOM on the server
where it stores messages awaiting deliv
e ry. It uses that mail room , however, only
as a staging place . Before a user ever sees
a message, eMAIL moves it from the
mail room to a file in that user's own mail
directory. Each user's mail directory
contains one file for each of that user's
messages .
The mail directories for all users typi
cally reside in a central place ; by default
they are subdire ctories of \ EMAIL \
MAILBOX on the file server. They do
not , however, have to be there . You can
move your own mail directory wherever
you want.
This approach can consume more
space than cc:Mail's message database;
sending a message to 10 users creates 10
copies of that message , one in each re
cipient ' s mail directory. It is simpler to
implement the distributed approach ,
however, because it requires only file
locking operations. Record locking is
not necessary because each file contains
only one message . eMAIL also does not
require NetBIOS. All it needs is the abil
ity to share and lock the mai l files.
By requiring only file-locking opera
tions , eMAIL can work on some low-end
LANs, such as LANLink from The Soft
ware Link, on which cc: Mail and other
mail systems can't run.

Special Delivery
In addition to storing messages in a par
ticular way, a mail system must have a
way to get those messages to their storage
locations. Many minicomputer and
mainframe mail systems use a si ngle
serve r process to solve thi s problem .
That process manages the mail in much
the same way that a database erver man
ages a central database. LAN mail sys
tems , however, typically avoid the single
mail server process, primarily because
of a desire for portabi Iity.
A central mai l server would have to
run on a central machine, which on a
LAN could be executing any of several
different LAN operating systems. LAN
mail vendors would have to write one
mail server for each LAN operating sys
tem that they wanted to support. While
some mail vendors are considering this
approach , it could be expensive. They
would have to write different mail
144
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cc:Mail LA N Package 3.0
25-mailbox , one-server license
(includes DOS user
interface) . ......... .. .. . ... . ... .$695
Unlimited additional mai lbox
license for same server .... . .. $595
Macintosh user interface .... .$495
cc: Mail , Inc.
385 Sherman Ave .
Palo Alto , CA 94306
(4 15) 32 1-0430
Inquiry 1079.
eMAIL
Five-user, one-server license
With DOS user interface .. $295
With Microsoft Windows
user interface .. .... .. . .. .. ... $445
Unlimited user,
one-server license
With DOS user interface .. $995
With Microsoft Windows
user interface .. . .... ... .... $ 1195
Da Vinci Systems Corp .
P.O. Box 5427
Raleigh, NC 27650
(919) 839-2000
Inquiry 1080.
servers for the very different architec
tures of such LAN operating systems as
NetWare, Microsoft 's LAN Manager,
VINES , and CBIS's Network-OS .
Minicomputers and mainframes also
have the advantage that interprocess
communication between the mail server
process and the message sender is usu
ally straightforward . On a LAN , how
ever , interprocess communication be
twee n the mail server machine and the
sender's mac hine requires more network
services than simple file and record lock
ing. By requiring interprocess communi
cation, a mail vendor would stop its prod
uct from being able to work on many low
end LANs .
Instead , all the LAN mail systems that
we've encou ntered avoid the mail server
process and make each user act as his or
her own mailma n.
In eMAIL , a " dispatcher" delivers
each user 's mail. When you run the
eMAIL program , it automatically starts
up the dispatcher executable file (by de
fault, DSDISP.EXE) as well. When you
want to send a message, the main eMAIL
program hands that message to the dis
patcher for delivery . The dispatcher also
gets your incoming mail.
Da Vinci System s de legated all of
eMAIL's mail delivering and recei vi ng
to a dispatcher program to insulate the

main program from having to deal with
the peculiari ties of va rious mail systems.
This makes it possible to provide differ
ent dispatchers for different mail sys
tems. Da Vinci Systems offers a version
of eMA IL whose dispatcher uses No
vell' s MHS (for Message Handling Ser
vice) to store messages.
Regardless of the dispatcher you use ,
the main program stays the same. In
terms of the OSI model, the main pro
gram operates at the application layer ,
while the dispatcher works at the presen
tation layer. By so segmenting these two
programs , Da Vinci Systems will be able
to provide an eMAIL dispatcher that di
rectly communicates with mail systems
that obey the X.400 mail standard when
such systems become more widespread.
cc: Mail also makes each user's mail
program deliver that user's messages ,
but it integrates the mail delive ry ser
vices tightly with the main user program.
The mail program places mail messages
directly into the central mail database;
the user-i nterface part of that program is
essentially a front end to a dedicated
database application . While cc:Mail can
also link its package to X.400 hosts , this
design will force the firm to use an
X.400 gateway to establish such con
nections.

Mail Fraud
The final major problem confronting
every E-mail system is how to keep mail
messages secu re . Every user's mail
should be safe from tampering.
The need for such securit y is one of
the main reasons why mail systems on
larger hosts use a central mail agent.
Without such an agent. every user must
have at least write access to the mail file
to be able to send messages. With a cen
tral mail process, only that process needs
to have write access to the mail file.
Because cc: Mail uses a single-mes
sage database , each user must have both
read and write access to that database
file. cc: Mail encrypts its database so that
users cannot easily read the messages in
it , but there 's no foolproof way to stop a
malicious user from modifying that file.
cc: Mail does prevent users from delet
ing that file if the underl yi ng LAN oper
ating system offers appropriate file pro
tec tion s, such as those that NetWare
provides. cc: Mail' s main way of protect
ing the message database is a simple one :
It hides the mail files so that they don't
show up in directory listings.
eMAIL's individual mail files make
for a more secure system . When a user
sends a message , his or her dispatcher
continued
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FASl'Ell THAN THEAVEIMGE BEAil
Are you asking yourself what a bear has
to do with super speed, remarkable
resolution and fabulous colors? We did,
too. How can anyone bear to work with
less than incredible speed, we asked
ourselves. How can anyone bear to
work without
extraordinary
resolution?
Bear to work
with less than
256 spectacular colors?
We got so beared out, we
decided to share one with
you. Along with the bear facts about
ATl's award-winning board.

Such as:
• high resolution 800 x 600 and
1024x768 graphics
• fast 16-bit bus support
• 100% register-level compatible
8
8
in VGA, EGA, CGA , MDA ,
and Hercules modes
• analog and digital 11onitor support
• easy, switchless installation
• high resolution and 132 column drivers
• Microsoft compatible bus mouse and
mouse port included
• available in 256K and 512K versions
Oh, and bear this in mind - when it
comes to VGAWONDER, you'll be
getting a honey of a price!

,_i-...,..".-. All, YG.<~l- All l~w, .......... McooaOCot>."""""' -flooAeC:O..- l~w. VGA. fGA. CGA. MOA --..e...--c..o
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For more information,
conlad your supplier or
ATI Technologies Inc.

3761 Victoria Park Avenue
Scarborough, Ontario
Canada MlW 352
Tel : (4161756-0718

Fox: (4161756-0720

Technology you can!'!!!!!
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NEWI REAL-TIME
MONITORING &CONTROL
MENU-DRIVEN, EASY-TO-USE
STAND-ALONE COMPUTER

The stand-alone SOLUS"' computer
connects to an IBM PC's RS-232
port, and provides 36 digital/analog
UO channels.
Menu-driven operation and a
large graphics library make it easy
!O create monitoring and control
applications. Use
modems to remote
locations. And
daisychain up
w 256 SOLUS
computers.
For details or
to order, call
toll-free.

(800) 247-5712
In Oregon
(503) 635-3966

Only

8

895

VISA/MC'J
AMEX
accepted .
Sofrware
additional.

S0LU S™

PEISOIAL cmm co1PUTHTY
TMI, inc.

4000 Kruse Way Place, 2-120
Lake Oswego, OR 97035
FAX (503) 635-3004

386SX Performance IS as Easy as 7r
Upgrade to 386SX Power with
2. MB Ram for only $795.00!

program puts that message in the central
mail room directory. If there are no other
messages in the mailroom for that user ,
the dispatcher creates a file whose name
is a hash value plus the extension .CNT.
The hash value comes from a mail room
file, NAMES . DAT , that contains an
eight-character hash value for each user.
Each user's .CNT file contains the num
ber of messages for that user. The dis
patcher encrypts the message itself and
then stores that message in another file
whose name is the same hash value plus
an extension that indicates the message's
number. eMAIL can also send a notifi
cation to the recipient's screen that a new
message has arrived.
When the recipient starts eMAIL, his
or her dispatcher program checks if there
is any mail in the mail room . If messages
are waiting, the dispatcher gets the mes
sage files, decrypts them, changes them
into a form suitable for viewing, and
moves them to the user's mail directory.
This design ensures that only the owner
of a mail file needs to have any access to
that file. Each user's dispatcher, of
course, must also be able to write into
and read from the mailroom directory.
eMAIL can limit , where possible, the
dispatcher's rights to just those two. On
NetWare, for example, each dispatcher
receives only create access, not full
write access, to the mail room directory.
Which users have read access to the
mailroom is not a problem because the
messages are encrypted .

Beyond the Basics
•Fits XT, Baby or Full AT's and Towers
• 387SX and Shadow BIOS Support
• Your choice of Award.,. or Phoenix"' BIOS
• SXD (4 MB DIP) or SXS (8 MB SIMM) model
• Three year parts & labor warranty
• 45 day trial offer period
• 386DX motherboards, RAM, Drives, Cases , P/Ss,
and Add-in Cards
• Custom full systems ARE available
Information: 804-978-3917

Your Best Value In Motherboards Since 1983
1030 Earlysville Forest Drive, Earlysville, VA 22936
Fax: 804-978-3906 Orders: 800-666-9248
Visa, MC and AMEX Accepted
C> 1983 Pi ComputO< Co<p .
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We've only scratched the surface of the
many features that these two products of
fer. Both, for example, can use gateways
to transfer mail to other LANs.
cc:Mail in particular excels at envi
ronments with many LANs and many
different LAN architectures. It comes in
both Macintosh and PC versions ; Mac
cc:Mail stations need only be able to ac
cess the same message and pointer files
on the server. cc: Mail also can use gate
ways to link to other mail systems, such
as Western Union's EasyLink , IBM' s
PROFS, and Digital Equipment Corp. 's
mai l systems. •
Mark L. Van Name, a BYTE consulting
editor, and Bill Catchings are indepen
dent computer consultants and freelance
writers based in Raleigh, North Caro
lina. You can reach them on BIX as
"mvanname" and "wbc3, "respectively.
Your questions and comments are wel
come. Write to: Editor , BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.

Software Developers

Natural se/ectio11 provides unique
passi1•e pmtecti1111fvr th e porcupine.

The Activator - Natural Selection
For Software Protection
lni•entor and entrepreneur
Dick Erett explains how
"The Activator" provides
sane protection for your in
tellectual property.
" I n any industry. just as in nature, the
process of natural se lec tion raises one
solution ' above ano the r. Natural se lec ti o n is
the most elega nt of eng inee rs.
In the area of software protection The
Block has been selected by the market
place as th e soluti on that works. Over
500.000 packages are protected by our
device.
For the pas t 4 years ou r philosophy has
been; ' You hal'e the right and obligation to
protect your intel/ec111al property.'

A New Ethic For Software
Protection
In allowing end-users unlimited copies
of a softw are package and uninhibited hard
disk and LAN operation. The Block has
created a new ethic for software protec
ti on.

By removing protec tion from the
magnetic media we remove the constraint s
that have plag ued legi timate users.
They simply anach our key to the
para lle l po rt and forget it. It is to tall y
transparent . but the software wi ll not run
without it.

A New Technology For
Software Protection
Our newest model . The Activator. builds
on our current patented design. and
establi hes an unprecedented class of
oftware protection .
We have migrated and enhanced the
c ircuitry of T he Block to an AS IC (Appli
cation-Specific Integrated Circuit )
imbedded in The Activator.
This g reatly improves speed and
perform ance. while reducing ove rall ize.
Data protection can also be provided.

Programmable Option
The Activator allows the software
d evelo per the option to program serial
numbers, versions, or other pertinent data
known on ly to the developer, into the
c ircuit, and access it from the program.
Once you program your part of the
chip, even we have no way to access
your information .
The ASIC makes emulation of the device
Circle 265 on Reader Service Card

virtuall y impossible . It also present s
an astronomical number of access
com binati ons.

Full 100 % Disclosure
Since The Activator is protected by o ur
patent we fully disclose how it works.
Once you understand it . end less met hods
of protection become evide nt.
Ju st as no two
snowflakes are the
sa me. no two im
plement ati ons of
The Activator
are identical.
And like the
snowflake the
si mplicit y of
The Activ ator is its grea test beauty.
We never cramp your programming style
or ingenuity. Make it as simple or compli
cated as you desire.
Let us help safeguard what's rightfully
yo urs. Please call today for additional
informatio1 1or a demo unit. It's only
natural to protect your sofrware."

1-800-333-0407 ext.105
In Connecticut 203-329-8870
Fax 203-329-7428

S~11re

.~i_curifl/inc.
870 High Ridge Road
Sta mfo rd , CT 06905

Unlimited Copies. Programmable• No Batteries• Small Size. Fast• Patented• Data Protection
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MULTIUSER OPERATING SYSTEMS

The Multiuser
Solution
Mainframe-sty le
connectivity
challenges LANs
Howard Eglowstein
and Stanford Diehl

N

ow that the 80386 micropro
cessor, with its virtual 8086
mode, can supply the neces
sary horsepower, multiuser
systems are emerging from hibernation.
They're more compatible wi th DOS than
ever before, loaded with new features ,
and ready to challenge LA s.
Multiuser operating systems that re
place or extend MS-DOS aren't new, but
they have caught on only recently. In the
past, available hardware could not handle
multiple DOS sessions effectively , and
many users found the notion of a shared
CPU unacceptable .
Those barriers are breaking down. In
c reasingly, users join microcomputers in
LANs to pool hardware, software, and
information . An irony not lost on the
vendors of multiuser operating systems is
that LAN connectivity emulates capabil
ities that are intrinsic to a multiuser
system .
Products for this focus all emulate
DOS as their primary function and sup
port standard DOS applications on stan
dard serial terminals . We evaluated four
such systems: 386/MultiWare from Al
loy Computer Products, Concurrent
DOS from Digital Research, PC-MOS
from The Software Link, and VM /386
from Intelligent Graphics (see table I).
We configu red each system much as
you'd configure a LAN and ran the sa me
performance tests we use with LANs
(see " Battle of the Network Stars," July
148
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BYTE). In addition to evaluating the sys
tems on their own merits, we assessed
how they are and are not appropriate sub
stitutes for a LAN .

Variations on a Theme
To appreciate the benefits of a multiuser
system, it helps to understand how multi
tasking, multiuser, and network environ
ments differ. Multitaskers can load sev
eral programs into memory and rapidly
switch from one to another. The simplest
form of multitasking under DOS is the
TSR utility program . Such programs
Borland's SideKick is a noted example
lie dormant in memory until activated by
a hot key . More sophisticated multi
taskers, such as Microsoft Windows and
Quarterdeck's DESQview, can run sev
eral programs concurrently. You can, for
example, perform a lengthy database
search as a background task while editing
a document in the foreground.
With a TSR utility program , you could
even run two word processors at the same
time, but under a multitasker, they would
have to take turns using the screen and
keyboard. It would be great to connect a
second screen and keyboard to the sys
tem and let two users work at once .
That 's where multiuser operating sys
tems come in. These systems are multi 
taskers that have the added capability to
assign an external terminal to each pro
gram.
A single 80386-based computer, sim
ple cabling, and standard terminals can
do much the same job as a LAN . A LAN
just gives separate computers common
resources like disk drives and printers .
But that requires sophisticated control
mechanisms to prevent the multiple
copies of DOS-one per workstation
from fighting over resources that each
thinks it owns exclusively.
The multiuser solution is naturally su
perior to a LAN in this respect. A single
operating system is in charge . It owns
and can effectively manage the resources
made available to multiple users .

Of course , there 's always a catch.
When you ' re not using the disk system,
you' re using the CPU . On a LAN, each
user has his or her own CPU . The multi
user environment requires that you share
the CPU with a number of other users,
perhaps as many as 24. Simple math tell s
you that a 25-MHz processor split 25
ways would be, from a user's perspec
tive , a I-MHz processor. Happily , the
performance is much better than that ,
thanks to the creative efforts of software
designers.
A multiuser system isn't the answer
for a group of software developers who
need to test programs on real DOS ma
chines, not virtual DOS tasks . Nor is it
suitable for a group of high-powered fi 
nancial analysts who run lots of CPU-i n
tensive simulations . It may work well,
though, for an office in which the mix of
applications tends toward word process
ing and data entry . Here , a network may
be overkill. Rather than giving everyone
an XT- or AT-class machine to do word
processing or database management , it
might be better to invest in one expensive
80386 system and use terminals and
multiuser software to turn it into a fl ock
of virtual 8086s.
There's no reason why your multiuser
workgroup can't peacefully coex ist with
a LAN . If the 80386 host computer is
connected to a LA , all the users it sup
ports automatically share the LAN re
sources that are available to the host.
Moreover, multiuser systems typically
deliver multitasking at the terminal end,
so you 're not forestalling that option,
either .

The Science of Multitasking
The host computer in a multiuser envi
ronment works much harder than the file
server on a LA . The file server pro
vides a common file system, but it leaves
the individual workstations to do their
own computing. The multiuser host, on
the other hand , divides its time among all
the users it supports; it actually runs

The workstations.from left to right: WY-60, Link MC5, WY-150, Kimtron KT-70.
their applications . It must also provide
DOS services to each user.
DOS is a nonreentrant operating sys
tem. When a DOS function is in prog
ress, you can't interrupt it and execute
another. To transform DOS into a multi
user system , you must do one of two
things: make DOS reentrant, so that
multiple users can share its code concur
rently, or arrange for each user to get his
or her own private copy of DOS.
PC-MOS and Concurrent DOS adopt
the former technique. They replace DOS
and the BIOS with code that is fully re
entrant. VM /386 takes the other tack-it
gives each user a copy of DOS and the
BIOS. 386/MultiWare combines the two
strategies-tasks share a reentrant BIOS,
but they have their own copies of DOS
(well, for the most part; a small part of
DOS is shared).
Which technique is best? PC-MOS
and Concurrent DOS require less mem
ory for each task, but software compati
bility depends on the correctness of their
rewritten DOS functions. VM/386 and

386/ MultiWare need more memory for
each task, but those tasks run under gen
uine DOS.
Despite these differences , all the sys
tems ultimately do the same thing . A
multitasking kernel allocates a blob of
memory for each task. It cycles through
the list of tasks, mapping task data into
active memory and passing control to the
task for a discrete time slice . When an ap
plication's time is up, the kernel regains
control and passes it to the next program.
Operating systems handle this task
switching in subtly different ways. Those
that give each task lots of tiny slices ap
pear to run more smoothly than systems
that let each task run a little longer, but
they accomplish somewhat less total
work because they spend more time
switching. With any of these systems,
you can tune the time slice (and associ
ated task priority) to maximize through
put for your mix of applications .
Time slices are integer multiples of
some basic unit of duration. PC-MOS
uses the standard system clock tick of 55

milliseconds . Each task ' s slice is I tick
long, and each task normally executes
with equal priority. There are 18 ticks in
a single second; with five tasks active,
each task cap therefore expect to get
three or four slices. Concurrent DOS
uses a system tick of 16 2/i ms . With five
active tasks , each gets 12 slices per sec
ond. The system does the same amount
of total work (minus any switching over
head) but appears more responsive .
VM /386 provides time slices in I-ms in
crements, the minimum slice being 6 ms .
Its System Resource Manager dynami
cally allocates time slices as a function
of task activity . In this respect , VM /386
is self-tuning. 386/MultiWare uses an
18-ms ti.ne slice.
Each operating system lets you tailor
the memory allotted to each program.
You need 640K bytes to I megaLyte (de
pending on the system) for each full
640K-byte application that you plan to
run. You can , of course, allocate smaller
pieces for program s that don ' t need
continued
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640K bytes. All the systems we tested ex
cept for 386/MultiWare allocate the
memory in contiguous pieces as soon as
it's requested. 386/MultiWare can take
better advantage of the 80386 system

page tables . It can build contiguous
memory blocks out of memory that may
be scattered throughout the physical ad
dress space, but it doesn't actually allo
cate physical memory until it's needed.

Putting the Systems to the Test
Our multiuser host was a Compaq Desk
pro 386/20 with an 80387 processor, a
Compaq VGA card, a 135-megabyte hard
disk drive, and 6 megabytes of memory.

Table 1: The ne111 breed ofmultiuser operating systems boasts an impressive array offeatures(• =yes; 0

= no).

386/MultlWare

Concurrent DOS

PC-MOS

VM/386

21
Automatic

10

25

9

Job/task control
Multiple tasks on serial terminals
(maximum no.)
Adjustable task priorities
Text windows (multiple on-screen)
Administrative functions from any terminal
Reboot task from the terminal

0

•
•

Environmental
DOS replacement
DOS add-on
Works with DOS version
Full set of DOS utilities
RAM disk support
EMS support
Disk cache
Virtual serial ports
Maximum partition size (K bytes)

0

•
•

3.30and up

•
•
0
0

•
•

•
0

•

3.0and up

3.0 and up

0

0

0

0
0

0

•
•

3.0and up

64K to 1 megabyte

•
••

•

0

0

0

640

640

590

640

0
0

3 levels

26classes

0
0

Optional

0
0
0

0

0

0

•
•

•
•

•

Available memory

0

To 4 megabytes
32Kupto
available memory

Security
File system security (no. of levels)
Supervise other remote tasks
Separate start-up for each user
Ctrl-Alt-Del protection
Resource locking
Hardware protection for COM ports

•
•
•
•

••
0
0

Host system compatibility
Runs on 8088 machines
Runs on 80286 machines
Network-compatible
NetBIOS-compatible
CP/M and CP/M -86 file compatible

Miscellaneous
Print spooling
Supports local printing at workstation
lnterterminal messages
Programmable function keys
Remote program execution

0
0

•
0
0

••
•
•
0

Multiuser access
Allows terminals on COM1 and COM2
PCTERM terminal support
Other terminal support
Maximom terminal baud rate (bps)
Log-in from a modem
Log-in password
Supports direct or high-speed video
terminals
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0

•
0

38.4

•
•
0

0
0

•
•
•
•
•
0

0

•
•

•

0

0
0

•
•

••

0

•
•
•
•
•

••
•
•
•
•

0

0

•
•
••
0
0
0

38.4

•
•
•

38.4

0
0

0
0
0

0

•
0

38.4

0

•
0
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We used standard terminals from Wyse
Technology, Link Technologies, and
Kimtron, connected to multiport serial
cards specified by the software vendors
(see the text box "Terminals and Multi
port Boards" at right). We reformatted
the hard disk drive and installed the soft
ware according to the manufacturer's in
structions. All relevant system param
eters remained in their default
conditions, including time slicing, key
board control, and disk caching.
To gauge the systems as LAN alterna
tives, we used the same test suites fea
tured in our July LAN Product Focus,
"Battle of the Network Stars." The sys
tems performed file 1/0, DOS COPY,
and database operations while subjected
to increasing load. Figures I through 4
show the results of our network-oriented
tests . For comparison, we've included
the results for two LANS-3Com's
3 +Share, which has average perfor
mance (at a per-user cost that's compara
ble to that of the multiuser systems), and
Novell's NetWare , an excellent per
former (though far more expensive). In
general, the multiuser systems are faster
than 3 +Share but slower than Net Ware.
Of course , these systems don't just
provide a shared file system; they supply
processors, too . So we tested each sys
tem's virtual 8086 tasks as single-user
machines . We ran the standard BYTE
low-level and application benchmarks
from the host , in the presence of a con
stant load produced by two additional
tasks running file 110 tests in the back
ground . Figure 5 shows the results for
these low-level and application tests.
Here, Concurrent DOS outperformed
the pack. We ran into a few incompatibil
ities, though. Because 386/ MultiWare
didn ' t support the 80387 numeric copro
cessor , we couldn't run the low-level
FPU test with it. And VM/386 didn't
successfully complete our string-move
benchmark. so we can't include its CPU
index.
The testing procedure also gave us a
good chance to evaluate the systems'
ease of use, ease of installation, and re
sponsiveness. PC-MOS proved hardest
to install. We had to format the hard
disk , manually create a complicated
CONFIG.SYS file , and sort through a
fair amount of detailed documentation.
We wished the manual had documented a
sample installation. But for any of these
systems, you have to do more than just
boot from a floppy disk and type COPY
A:*. * C:. The operating system needs to
know the 1/0 address of your interface
card, the amount of free memory you
have , the type and data transfer rate of

Terminals
and Multiport Boards
ultiuser DOS systems work best
with PCTERM terminals. Un
M
like standard terminals such as the VT
100, these terminals have standard 84
or IO I-key IBM PC keyboards complete
with Home, End, PageUp, and Page
Down keys. PCTERM terminals sup
port the same escape sequences that
control conventional terminals and ex
tend these codes to control attached
mice and printers. But what makes them
different is that they transmit PC-com
patible scan codes rather than ASCII
characters.
Normally, you don't need to be aware
of the PCTERM/ ASCII distinction un
less you're accessing your multiuser
system remotely. Modem access is a
natural extension of the multiuser envi
ronment. You connect an auto-answer
modem to one of the host's serial ports,
dial in from a terminal or terminal emu
lator located elsewhere, and voila-you
have access. There's just one catch. If
the dialing modem is Hayes-compat
ible, you'll have to make the connection
in an ASCII emulation and then switch
toPCTERM.
By the way , this method of remote ac
cess is simpler than the LAN equiva
lent. On a LAN, you normally have to
dedicate a local workstation as an ·"ac
cess server." It runs Carbon Copy, PC
Anywhere, or an equivalent program
that can route the workstation's key
board and screen activity through a se
rial connection to a remote user. With a
multiuser system, you don't need to
dedicate a terminal to achieve the same
result-just a modem .
Wyse Technology provided us with
samples of the WY-60, the WY-150,
and the WY-99GT. All three support
PCTERM and a cornucopia of conven
tional terminal emulations. The WY
99GT also provides Hercules graphics
emulation modes for those operating

each terminal, the size of your cache ,
and so on. The procedure is not much
different from that of a LAN.
We found both VM/386 and Multi
Ware extremely easy to use, while PC
MOS suffered from an especially steep
learning curve. Once you find your way
around PC-MOS, though, it is quite flex-

systems that can use it. Both PC-MOS
and 386/MultiWare provide WY-99GT
drivers. Link Technologies sent us its
MC5, which, like the Wyse terminals,
supports speeds of up to 38.4 kilobits
per second. Kimtron supplied two KT
70 terminals. These offer a standard AT
keyboard but go only as fast as 19.2
kbps-a little slow for screen-intensive
applications. Of the bunch, we favored
the WY-60 for its nice bright display
and the WY-150 for its superior screen
speed and low price- it's the cheapest
terminal we tested.
Multiuser operating systems connect
their terminals through serial ports on
multiport cards. The PC normally sup
ports two serial devices , called COM!
and COM2. A multiport card extends
that support to a larger number of de
vices. You can get four, eight, or more
serial ports on a single card. Because
these cards are nonstandard, you 'II have
to buy one that is supported by the oper
ating system you choose.
PC-MOS supports the Maxpeed
card, available through your PC-MOS
value-added reseller. It's easy to install
and to connect to terminals. The Max
peed is currently available only for AT
bus computers.
Alloy's 386/MultiWare requires one
or more IMP cards, available in both
two- and eight-user configurations for
either the AT or Micro Channel bus.
Concurrent DOS and VM/386 support a
wide variety of multiport cards. We
used an eight-user Arnet Multiport-8,
also available in a four-user configura
tion, to test both systems.
If you choose PC-MOS, Concurrem
DOS, or VM/386, you can also opt for
one of the high-speed graphics termi
nals. These connect by way of fiber
optics or a direct bus connection and
provide full color graphics on the work
station.

ible . PC-MOS's best performance comes
from careful tweaking of a task's system
parameters, and its command-line inter
face makes that customization easy for
an experienced administrator. VM /
386's relatively short time slices make
for a responsive system-it keeps up with
continued
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Multiuser Performance Results
Database applications
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Figure 1: Multiuser performance on our network-based
database test. The graph also depicts how much
degradation you might expect from each system. PC-MOS
outperforms the others when unloaded, but 386/MultiWare
holds up to increasing Loads.
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Figure 3: Accessing the file system. Again, PC-MOS
displays strong single-user performance, but it degrades
quickly.
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Figure 2: DOS operations. VM/386 and 386/MultiWare
operate under DOS, while Concurrent DOS and PC-MOS
are DOS replacements.
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Figure 4: Writing to a file. The multiuser systems stack up
very well against the networks when performing file 110
tasks.
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keystrokes, even under heavy loads. And
because VM/386 adjusts task priorities
automatically, a task that needs CPU at
tention will get it. The other systems
didn't do so well when heavily loaded; at
times we experienced delays of several
seconds.
The most exciting aspect of multiuser
systems is their power to exploit the in
creased processing power of the 80386
processor without sacrificing the com
patibility of DOS . But users who expect
to load their present programs onto the
host drive and happily run them may be
disappointed. PC-MOS ran XyWrite
Plus 3.52 sporadically. Concurrent DOS
flunked Excel 2.0. MultiWare failed to
run Lotus 1-2-3 release 2.01 unless we
installed it from real-mode DOS, and
only VM / 386 6uccessfully launched
Windows 2.03. They all ran SideKick
Plus as long as each terminal retained its
own directory and files . We saw some
peculiar anomalies and even a few spec
tacular crashes .
Compatibility with the standard disk
devices on our Compaq Deskpro 386/20
was excellent. Each of the operating sys
tems was able to read from and write to
any disk we placed in the 1.2-megabyte
disk drive, with only one exception
MultiWare failed to read the copy-pro
tected Lotus 1-2-3 disk. Other devices
we tried didn' t work as well. If you have a
CD-ROM drive or some other uncom
mon device, check with the vendor for
specific compatibility. We achieved
mixed results with a Bernoulli drive and
a CD-ROM player.

(a) Low-level indexes

(b) Application indexes
386/MultiWare

Concurrent
DOS

PC -MOS

,......__~_
N_
I A_,

3.0

6.0

-

D

CPU
Disk

D

VM/386

0

FPU
Video

0

2.0

1.0

•

XyWrite

•

Lotus 1-2 -3

D

dBASE

D

Compiler

3.0

Figure 5: (a) Loaded low-level benchmarks. We loaded each system by running a
file 110 loop at two terminals. The host then ran the low-level tests. 386/MultiWare,
which does not support a coprocessor, Lacks an FPU index. VM/386 did not
negotiate our string move tests , so it did not register a CPU index. (b) Loaded
application benchmarks. Again, we Loaded each system with two active tasks.
Concurrent DOS consistently displayed superior performance. 386/MultiWare would
not run our copy-protected version ofLotus 1-2-3.

386/MultiWare
MultiWare was the easiest system to in
stall. Alloy 's IMP-8 multiport adapter
card is a full -length card with one large
connector on the rear panel. We installed
the card and then attached a short cable
to a panel with 16 serial ports-eight for
terminals and ei t for devices such as
mice and serial printers. The software
loads as a normal DOS 3.3 executable
file. At start-up, MultiWare automati
cally finds and self-tests the interface ,
determines the baud rates of the termi
nals , and runs the start-up files at each
workstation.
To add a new workstation , you fire up
the MultiWare administrative program
and enter a name for the workstation;
MultiWare does the rest. It has three
levels of user privilege. A supervisor can
add new users and assign passwords.
High-level workstations get the best per
formance and the ability to create and
switch among eight tasks. Low-level
workstations run a single task . All work-

stations enjoy password protection.
The Alt-F9 sequence, issued from any
keyboard, brings up MultiWare's Task
Manager. Menu-driven commands pro
vide control over disk drives, COM ports,
messages, and users. Alt-F8 brings up
the Task Swapper , which navigates
among active tasks. Other tools include a
message facility and a dispatcher that can
execute programs on other terminals.
As noted, MultiWare does not support
the 80387 math coprocessor. Equally
disturbing was our test system 's inability
to install Lotus 1-2-3 release 2.01. Our
Lotus 1-2-3 installation runs off the hard
disk drive after reading from a key disk..
MultiWare was unable to read from the
key disk; the workstation just locked up .
Alloy suggests that some products should
be installed from real-mode DOS before
starting MultiWare-and that worked for
Lotus 1-2-3. A number of text-based ap
plications ran erratically; both XyWrite
and the Microsoft C Compiler had a cou

pie of false starts before they finally ran .
Microsoft Windows made trouble for
all the systems except VM /386. Win
dows is an invasive program that takes
radical control of the system. Multi Ware
was able to start Windows on the host and
run it for a while, but then the cursor just
up and vanished .
MultiWare's file-system performance
varied, depending on the type of 1/0. It
had a strong showing on the DOS COPY
test, outperforming all the other multi
user systems and 3+Share. Curiously, it
even did better than DOS when only one
workstation was active-probably thanks
to its disk caching. File 1/0 performance
started a tad below DOS and degraded
quickly as the system load increased .
But perhaps more important than the
measured performance is a user 's per
ception of system response- the way the
keyboard responds. Despite the system
loads, applications on a heavily loaded
continued
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MultiWare system still perform reason
ably. When you press a key on the key
board, it shows up quickly on the screen.
It took a fair amount of loading to bog
down MultiMate Advantage II to the
point where it was unusable.

Concurrent DOS
The 80386 version of Concurrent DOS is
the latest in a line of operating-system
products . Concurrent DOS clearly shows
its roots in CP/M-86 and CP/M, even
preserving file compatibility. In fact, the
system command files for Concurrent
DOS carry the CP/M-86 .CMD file ex
tension. We installed our IO-user copy of
Concurrent DOS with an Arnet Multi
port-8 board. Installation involved set
ting the Arnet card's switches to the rec
ommended 1/0 address settings and
following Arnet's instructions for in
stalling the card. Two ribbon cables must
be precisely routed in order to install the
card (see photo I) .
You can choose to retain DOS on your
hard disk (and launch Concurrent DOS
from the AUTOEXEC batch file) or to
replace DOS so the host simply boots
Concurrent DOS. In either case, Con
current DOS takes over the machine. It
provides all your favorite DOS functions
using commands that feel similar, if not
identical, to the DOS repertoire. Where
there are differences, they're minor. For

example, Concurrent DOS merges the
DOS BACKUP and RESTORE com
mands into a single BACKUP command.
And some of Concurrent DOS's DOS
equivalent commands have menu-driven
interfaces.
Power users will like Concurrent
DOS's speed-its virtual 8086 tasks con
sistently outperformed those of the other
systems, especially under load . Al
though the multiuser R:base tests showed
a sharp degradation of performance as
the system load increased-fully loaded,
Concurrent DOS fell to the bottom of the
pack-we nevertheless found it overall
the fastest of the systems we tested .
Concurrent DOS also ran most of our
applications, although it doesn't do Win
dows. It handily took on SideKick Plus
and our graphics packages, AutoCAD
2.52 and MathCAD 2.0. Running Lotus
1-2-3 produced an unexpected "memory
full" error. Microsoft Word ran, but
with a very slow cursor. Word's perfor
mance was about a third of what you'd
expect on a standard 8-MHz IBM AT.
Concurrent DOS does a particularly
nice job with passwords. You can assign a
password to each directory, or even to
each file . You can also specify separate
passwords for read, write, and delete
privileges. There's no general log-in
password because you don't need one: If
all the directories in a system are pass-

word-protected , an unauthorized user
can see the names of the directories but
nothing more . With 386/MultiWare and
VM/386 there's a log-in password , but
once you're through the front door, you
have full access to the system. Concur
rent DOS 's password support lets the ad
ministrator restrict access to some pro
grams and give free access to all others .
Concurrent DOS has also carried over
the multiple text windows that made the
original Concurrent DOS so unique . The
system console can run four tasks and
provides control keys to switch from one
task to another. A workstation can switch
freely between two tasks. The console
can also place each of the four tasks in a
different window and freely resize and
color the windows. This works well on
applications that follow the standard
rules for writing to the screen , but it 's in
effective with applications that write di
rectly to video memory.
In addition to the standard PCTERM
terminal type (see the text box " Termi
nals and Multiport Boards"), Concur
rent DOS supports ASCII terminals.
Concurrent DOS lets you prevent the
Ctrl-Alt-Del sequence (at the host con
sole) from rebooting the computer. If you
choose to keep the sequence enabled , a
Ctrl-Alt-Del will pull the plug on all
users. The REBOOT command does
what Ctrl-Alt-Del does and can be per
formed from any workstation. You can
choose the Ctrl-Alt-Del lockout and con
trol access to the REBOOT command by
means of password protection, and there
won't be any accidents . 386/MultiWare
and VM/386 require you to use the ad
ministrative menus to reboot the host,
while PC-MOS allows Ctrl-Alt-Del to
work from the host console at any time .

PC-MOS3.00

Photo 1: Eight-user Maxpeed (left) and Arnet 's Multiport-8 multiport boards.

The Software Link has devised a unique
approach to software evaluation. Like
many vendors, the company offers a
demonstration version . Unlike many
demonstration products , however, this
one is fully functional. The hitch? It
locks up after 30 minutes, forcing you to
reboot. The half-hour session gives you
enough time to evaluate the product , but
it ' s disruptive enough to keep you from
just using the demo forever . It's a nice
idea . You should take advantage of it to
try out your applications and see how
well they run .
While PC-MOS ran many of the pro
grams we launched, it seemed , well ,
flaky. For instance, we ran all the Xy
Write benchmarks under PC-MOS , but
not without tribulations. Keystrokes were
continued
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The Rroblems you've had with
batch files are a thing ofthe past.

rue \risionaries don't batch and moan about life. They build solmions. The Builder'" from Hyperkinetix is the firsc
compiler that eliminates all your beefs about batch. le compiles the batch files in your library in co blazingly fast
.COM and .EXE files-but speed and compatibility are just the ground floor. The Builder extends the DOS batch
language by giving you more than 50 new commands and keywords, high-level control strucrures such as WHILE and
CASE, and menu-building capabilities. le has DOS dexterity chat BASIC and C just can't match. And for added convenience,
The Builder spons a state-of-the-art editor co provide a fully integrated development environment.
No More Semi-Solutions. Once you use The Builder, external utilities and shell programs will seem like journeymen
carpenters. With The Builder, you can produce menus chat don't hog memory, yet accomplish precisely what you wane. And
it's the ideal cool for creating installation scripts for software packages, thanks co ics small compiled code size and close
relationship with DOS. The Builder also helps your company safeguard security by making it easier co create dual-purpose
menu and installation programs-ones chat are user-friendly and secure . To cake advantage of The Builder's introducrory
price of$99. 95, just call (800) 873-9993, Dept. B. Visa and Mastercard orders are welcomed. Shipping and handling are on us.

T

{jJyperkinetix, inc.
System Requirements: • 384K RAM
• DOS 2.J or lacer • one floppy disk

666 Baker Screec, Suite 405, Cosca Mesa, CA 92626
(714) 668-9234 • FAX (714) 979-2813
Circle 1.13 on Reader Service Card (DEALERS: 134)
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often doubled on the screen, demanding ory for your tasks . Finding the optimal
excessive correction and rekeying. A setting takes trial and error. It took us a
Ctrl-Alt-Del from the PC-MOS host while to get PC-MOS up and running.
brought the whole system down-there's
Connecting terminals is easier. You
just cable a modem or a terminal to the
no reboot protection.
The Software Link recommends that a serial ports. The Maxpeed multiport
value-added reseller install the PC-MOS serial board is manufactured exclusively
system, and for good reason. A number for The Software Link . It supports eight
of tweakable parameters require techni users at speeds of up to 38.4 kilobits per
cal expertise. The FREEMEM state second and allows you to install three
ment in the CONFIG.SYS file allocates boards for a total of 25 users. To start a
free memory space above COOOO for use task on a terminal, you supply the termi
by PC-MOS. PC-MOS can then relocate nal type, location, and baud rate as argu
itself out of the primary (0 to 640K bytes) ments to the ADDTASK command.
PC-MOS supports several types ofter
address space, leaving more memory for
applications. It's an advanced and highly minals, but there's a catch. A standard
useful feature, but not for the casual terminal supports only 24 lines and does
user. Although you're not required to use not have all the extra PC keys like Home
FREEMEM , some applications won't and PageUp. PC-MOS provides emula
tion for these keys by mapping them to
run without it.
Another tricky configuration state escape sequences. For example, the VT
ment is SMPSIZE, which allocates 100 (ANSI) terminal emulation defines
RAM for the System Memory Pool. PC Esc-S-H as the equ.ivalent of Home . The
MOS uses the SMP to keep track of open escape sequences can get very tedious,
files and active tasks. Device drivers are though, and arrow keys are not sup
also loaded into the SMP. A small SMP ported. To its credit, PC-MOS was the
frees memory but limits the number of only system we tested that even attempts
available tasks and devices. A large SMP to support full-featured standard termi
soaks up RAM, leaving insufficient mem nals other than PCTERM compatibles.
-------------------------------,

Introducing·
Smallest 80386 based
PC Compatible
Single ~oard Computer
Now Available

DR DOS ®

Only 4 11 x 6 11

Quark/PC®II

• EGA® Video/Color LCD Controller
• SCSI Hard Disk Control • Floppy Disk Control
• Up to 4 Mbytes Memory and much more....

WE ARE EXPANDING TO MEET DEMAND
Megatel Computer Corp.
NEW LOCATION
125 Wendell Ave.
Weston, Ont. M9N 3K9
CANADA
(416) 245-2953
Fax: (416) 245-6505
Trademarks: Quark - F.+ K. Mfg. Co. DRDOS
- Digital Research Lid. EGA - IBM Corp.
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W. Germany 49 6074 98031
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Australia 61 03 S68 0988
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The ADDTASK command can specify
the amount of memory al located to a
cask, che task's ID, its security class, and
the name of its start-up batch file. You
can switch among tasks by using the Alt
key combined with the ID number. By
invoking the ADDTASK command from
within your partition, you can start addi
tional tasks . You can keep track of task
activity with the MOS MAP command.
The MOSADM command adjusts the
number of time slices granted to each
cask, sets priority levels, and turns the
cache on and off. You've got to be careful
when assigning priorities . We passed top
priority to a remote task and could never
recover time slices for the host. You can
also pass control of specific interrupt
vectors to a device or to an active task.
The selected task or device then owns the
interrupt, and no other device or task can
use it. For instance , we had to give con
trol of IRQ 4 to our LapLink task in order
to use COM 1. You can even assign an in
terrupt vector to a number of different
serial ports . Each task could then use the
interrupt through its own port . This en
ables mouse support at each station.
PC-MOS employs a rather unusual se
curity scheme. Each file or directory has
a security class represented by an upper
case letter. Each user has a four-charac 
ter name , a six-character password, and
a level of access to each of the 26 classes.
Access levels range from 0 (no access) to
3 (full read/write/delete). The adminis
trator retains full access to all 26 classes .
For example, a secretary could have full
access to word processing files and no
access to spreadsheet files, while the ac
counting department could have access
to its spreadsheets but could not snoop
around in other directories. All the secu
rity information resides in the $$USER.
SYS file.
As a single-user operating system, PC
MOS performs admirably. It consis
tently placed at or near the top of our
benchmark charts when unloaded . Un
fortunately, when you start adding tasks ,
PC-MOS quickly bogs down. Despite its
problems, however, PC-MOS is the most
flexible package we reviewed. Each user
can run up to 255 tasks from a remote
terminal, depending on available mem
ory. The command-line structure sup
ports some powerful features. And it's
the only system that lets the supervisor
hot-key into another terminal 's cask .

VM/386
We had heard that VM /386 is bullet
proof; it ' s true. It ran every application
we threw at it. The other packages may
continued
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EVERYTHING YOU NEED IN ASINGLE PACKAGl

Drafix introdt.ces CAD tor Ille real world

Mt CAD pacl<age lets you creale drawings. New Dralix

CAD Ultra with CADapult is the first inexpensive CAD software
that can turn your drawings into usable database and spreadsheet
inlormation
F1rsl you can give every element in your drawing specilic
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your drawing
Sucklenly your concep1 beco'res a bdl ol materials. a can
ponent pnang hSI. an order lorTTI. a Job es11ma1e

"SIMPl.E TO LEARN AND EXTREMRY EASY TO USl•
- PC Week
You'll never find an easier CAD software 10 use. With Dral1x
all of the n-enus are on the screen all of lhe lime-there's nothing
to rrenor!W In minutes you'll aeate sl<e!c:hes and drawings natu
rally and e!fortlessly---Ora'Mngs that "MXJld req:J1re weeks of tram
1ng oo ~ CAD sysrems.

AMAZING POWER AND SOPHISTICATION FOR ONLY
Sl9S.
All ol tile drawmg des1grung and ed1ong turdlons

dErnanded by archllects. engineers. draft~ contractors and other
serious CAO users are inc!Wed
• Create your own symbol libranes with annbutes or use
our pre-attributed. predrawn symbols supplied with the

• ~nes. arcs. polygons. splines and bezler curves or

lreehand sketch.
• ftlJ::J!fss our lull complement of item and gnd snaps lor
superior accuracy
• Use our powerful and flexible autoo1auc d1mens1on1ng SfS
tem and crosshatching 2nd solid fill for complex drawings
• Take~ of ltn:tlon key macros lor Mf1 grealer

•~=utJonary

Other low-cost packages req:iire expensive add-oo modules
There·s nothing m1ss1ng from Dral1x CAD Ultra For no extra cost
you get
- DotPtoner •• lor high resolution Doi and Laser Printer
output.
-General Symbols library ol 450 pre-drawn objec~
-CADapull exchange utility
- HPGL compatabihty wilh desktop publishing
programs and alull range of pen plotters

CALL US TODAY.
For Ille name ol your neares1 Dratix dealer. call us today
•
Ask about Drallx 30 Modeler and Drallx CAD
Report tooi

al 1-800-231-8574.

w

FORESIGHT RESOURCES CORP.

EDITOR"S
10725 AmtlassaW Dr
wad processing wiooaw lor a<Xlmg
CHOICE
Kansas Crty MO 64153
and editing text in ciawlngs
81&-1!91 - 040
Plus much. much more.
Circle 113 on Readu Service Card (DEALERS: 114)
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Alloy Computer Products, Inc.
(386/MultiWare)
100 Pennsylvania Ave.
Framingham, MA 01701
(617) 875-6100
NX386E, five users ........ .. ... $395
NX386, 21 users .. ...... .. .. .. ... $S95
IMP2 or IMP2/PS ...............$495
IMPS or IMPS/PS .... ......... $1195
Inquiry 1071 .
Arnet
(Multiport-4 and Multiport-S)
61S Grass Mere Park Dr., Suite 6
Nashville, TN 37211
(SOO) 366-SS44
Multiport-4 .......................$495
MuJtiport-S ...... ... .. .... ........ $735
Inquiry 1072.
Digital Research, Inc.
(Concurrent DOS)
60 Garden Court
P.O. Box DRI
Monterey, CA 93942
(40S) 649-3S96
Three users ............ ...... .... .$395
10 users .. .. ........................$495
System Builder's Kit ........... $700
Programmer's Toolkit ......... $200
Inquiry 1073.
Intelligent Graphics Corp.
(VM/386)
4SOO Great America Pkwy.
Santa Clara , CA 95054
(408) 9S6-S373
1.21 Multiuser ... ................$S95
InquJry 1074.

have their virtues, but none can make
that claim. VM/386 wasn't the fastest
operating system, or the slickest, but it
was refreshingly reliable. It was also the
most responsive of the systems we tested.
Rarely did the display lag behind typed
input. As we've mentioned, VM/3S6 dy
namically adjusts time slices according
to each task's needs. Its System Resource
Manager (SRM) even suspends tasks that
aren't receiving external interrupts,
passing valuable time slices to active
tasks .
The SRM also provides you with addi
tional performance options that you can
adjust manually. For instance, some ap
plications run long processes in memory.
It is possible that the SRM will interpret
these operations as an idle task, thus de
nying the task the necessary time slice.
You can either set the SRM to stop ana
15S
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Kimtron Corp.
(KT-70)
1709 Junction Court, Building 3SO
San Jose , CA 95112
(40S) 436-6550
$569
Inquiry 1075.
Link Technologies, Inc.
(MC5)
47339 Warm Springs Blvd.
Fremont, CA 94359
(415) 651-SOOO
$579
Inquiry 1076.
The Software Link, Inc.
(PC-MOS)
3577 Parkway Lane
Norcross, GA 30092
(404) 44S-5465
Five users .... ..... .... .. .. ....... .$595
25 users ................ .... .. .... ..$995
Maxpeed board, eight users ... .$695
Inquiry 1077.
Wyse Technology
(WY-60, WY-99GT, WY-150)
3571 North First St.
San Jose, CA 95134
(40S) 433-1000
WY-60 .... .... ............. .... .. .$599
WY-99GT .................... .....$649
WY-150 ...... .. ...... ...... ....... $549
Inquiry 1078.

lyzing the task altogether so that the task
is always active, or you can adjust the
SRM Burst (the amount of time without
external interrupts before a task is sus
pended). You can also increase the fore
ground slice if your application doesn't
seem to be responsive enough. All this
clever engineering results in remarkably
smooth operation.
Installing VM/386 was quick and
painless. The documentation guided us
through the Arnet Multiport-8 card con
figuration, and the software installation
flowed smoothly through a series of
questions. Usually, default values were
acceptable. We had the system up in a
matter of minutes. Configuration
changes took effect immediately-there
was no need to reboot after each change.
You create so-called virtual machines
from a series of menus. A list of profiles

provides templates for the most popular
configurations. You can load a profile
and then adjust individual parameters to
your liking. VM/386 lets you set up tasks
with the full 640K bytes of memory that
DOS allows, accommodating even the
most RAM-hungry applications . (Con
current DOS and MultiWare also support
full 640K-byte tasks ; only PC-MOS nec
essarily steals some conventional mem
ory from DOS programs.) Tasks retain
their own DOS and BIOS .
Once your virtual machines are con
figured, you can access the Switcher
from any terminal by pressing the Alt
and SysRq keys simultaneously. Active
tasks appear in a window . You simply
select a task and press Return to bring the
task to your screen. You can also use a
quick-key sequence (hold down the Alt
key and press SysRq twice) to cycle
through all your tasks.
VM/386 also lets you link devices to
virtual machines . This prevents two
tasks from accessing the same output de
vice, such as a modem or a floppy disk
drive. You can either link the device to a
number of terminals or force an exclu
sive link to one terminal. You can link a
device from the DOS prompt or from a
VM /386 menu. All the systems provide
some method of protecting your task's
devices from other users . VM / 386 ' s
method worked as well as those of the
other systems .
Our benchmarks showed VM/386 to
be an adequate, though not spectacular ,
performer. It excelled on DOS and file
IIO operations but lagged somewhat on
application tests. On the other hand, it
was the only package to run every test in
our application suite. So although it may
be a bit slower than the others, you won 't
waste precious time trying to get things
to work. From installation to configura
tion to applications, everything ran flaw
lessly .

What Will It Cost?
We compared the prices of each of the
multiuser systems-with terminals for
three, five, 10, and 20 users-with two
LANs (3Com's 3+Share and Novell 's
NetWare) . The multiuser environment
requires a fast 80386-based computer
with a lot of memory-640K bytes to I
megabyte per person. For comparison ,
assume that you could buy a machine like
this for about $10 ,000. The multiuser
workstations we selected were dedicated
terminals , in this case WY- l 50s from
Wyse. The price of an average dedicated
terminal was about $600. If you have
microcomputers lying around, you can
continued

Sample from an Epson 24-pin
dot-matris prloll:r with UltraScripl PC
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esktbp publishing
on a dot-matrix budget
UltraScript™ PC software gives dot-matrix printers the
power of PostScript~ printing at a fraction of the cost
At last, the power of PostScript printing
for thousands I~. UltraScript PC software
rum on your PC and gives ordinary dot
matrix and ink jet printers full desktop
publishing capabilities. Create attractive
documents that surpass anything you've
printed before. It works with software that
supports Postscript output, such as
PageMaker: WordPerfect , Ventura
Publisher• and Microsoft Wind . And it
works without forcing you to leave your
application to print a document. Use it to
scale text and graphics to any size~ add
shadings and patterns, and position them on
the page however you like.
'IOp-qaality typefaces
UltraScript PC is the only PostScript
compatible product that
gives you the same li
censed typefaces used
by professional type
setters and provided
with Adobe• PostScript
printers such as the
Apple LaserWritef.

Wtth UllraScript PC (U.S. list, 195),
you'll get 25 licensed typefaces. For more
font firepower, choose UltraScript PC plus
(U.S. list $445). You'll get 22 more for a
total of47.

IJltracomatatlW

You can use UltraScript PC with most m.w,
Compaq and compatible computers
(80286-based or higher with 1.5 MB of RAM
recommended). And with dot-matrix
printers such as the Epson FX, LX and
LQ 950, IBM Proprinter" X24 and IBM
Graphics. Or inkjet printers such as the IF
DeskJef " and Canon BJ-130, or HP
LaserJet™Series n laser printers. And any
printer that emulates them.
Join the desktop publishing revolution
today-the smart way. Just contact QMS
at 1-80 ·885-8997 and ask about
U/traScript PC.
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save some money by using termina l-em
ulation software and connecting them in
stead of terminals. You gain the option of
local autonomy, but you 'II be transfer
ring files between the workstation and
the host, not sharing them .
For the LAN setup, we chose a 12
MHz 80286 with 640K bytes of memory
and a single floppy disk drive to repre
sent a typical workstation. Dell Com
puter will sell you a System 200 for about

$1600. Add a copy of DOS, the network
card, and cabl ing, and the workstation
comes to about $2100. The LA N's
server needs less processor power and
memory than the mul t iuser system's
host. A $7000 80286-based mac hine
should make a reasonable server for a
small office.
For a small installation of three users,
the higher cost of the 80386 computer
makes the comparison close. When using

PC-MOS or Concurrent DOS with three
users, you can connect termi nals to
COM I and COM2 and so eliminate the
need to buy a special multiport card. Our
cheapest multiuser system came in at
about $3800 per user. The LAN weighed
in at a hefty $4800. A large installation
of20 or so users can lower the per-work
station cost of the multiuser solution to
$ 1100-cheaper tha n the equiva lent
continued

Table 2: Comparative costs for different multiuser operating systems. As the number ofusers increases, the higher cost of
the 80386 host is distributed, making the multiuser solution more economical. Costs for 3+Share and Net Ware are
included for comparison.
386/MultiWare
Workstation
WyseWY-150
Dell System 200
Network adapter
DOS
Cabling
Total

$549.00

Concurrent DOS

$549.00

PC-MOS

$549.00

VM/386

3 + Share

Net Ware

$549.00

$25.00
$574.00

$25.00
$574.00

$25.00
$574.00

$25.00
$574.00

$1600.00
$399.00
$100.00
$25.00
$2124.00

System cost - 3 users
Host computer
DOS (for host)
Server software
Interface card
Workstations
Total
Cost/user

$10,000.00
$100.00
$395.00
$495.00
$1148.00
$12,138.00
$4046.00

$10,000.00

$10,000.00

$395.00
NIA
$1148.00
$11,543.00
$3847.67

$595.00
$695.00
$1148.00
$12,438.00
$4146.00

$10,000.00
$100.00
$895.00
NIA
$1148.00
$12,143.00
$4047.67

$7000.00
$100.00
$595.00
$399.00
$6372.00
$14,466.00
$4822.00

$7000.00
$100.00
$4695.00
$399.00
$6372.00
$18,566.00
$6188.67

System cost - 5 users
Host computer
DOS (for host)
Server software
Interface card
Workstations
Total
Cost/user

$10.000.00
$100.00
$395.00
$1195.00
$2296.00
$13,986.00
$2797.20

$10,000.00

$10,000.00

$495.00
$495.00
$2296.00
$13,286.00
$2657.20

$595.00
$695.00
$2296.00
$13,586.00
$2717.20

$10,000.00
$100.00
$895.00
$495.00
$2296.00
$13,786.00
$2757.20

$7000.00
$100.00
$595.00
$399.00
$10,620.00
$18,714 .00
$3742.80

$7000.00
$100.00
$4695.00
$399.00
$10,620.00
$22,814 .00
$4562.80

System cost-10 users
Host computer
DOS (for host)
Server software
Interface card
Workstations
Total
Cost/user

$10,000.00
$100.00
$895.00
$1690.00
$5166.00
$17,851.00
$1785.10

$10,000.00

$10,000.00

$495.00
$735.00
$51 66.00
$16,396.00
$1639.60

$995.00
$1390.00
$51 66.00
$17,551 .00
$1755.10

$7000.00
$100.00
$2495.00
$399.00
$21 .240.00
$31 ,234.00
$3123.40

$7000.00
$100.00
$4695.00
$399.00
$21,240.00
$33,434 .00
$3343.40

System cost - 20 + users
Host computer
DOS (for host)
Server software
Interface card
Workstations
Total
Cost/user

$10,000.00
$100.00
$895.00
$4980.00
$11,480.00
$27,455.00
$1307.38

$7000.00
$100.00
$2495.00
$399.00
$53,100.00
$63 ,094 .00
$2523.76

$7000.00
$100.00
$4695.00
$399.00
$53 ,100.00
$65,294 .00
$2611. 76
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$10,000.00
$995.00
$2085.00
$13,776.00
$26,856.00
$1074.24

$1600.00
$399.00
$100.00
$25.00
$2124.00

Intel 80386SX

Micro Channel and
AT-bus 386SX Micros
--Only From Mitac
Mitac is the first to give
you a choice of architectures
on the 386SX platform.

32-bit applications. Of course, you don't

And , as with all Mitac microcomputers ,

need both the MPS2386 and the

the MPS2386 and MPC2386 are backed

MPC2386, but whichever system you

by a one-year warranty and Mitac 's

Whether you use the "industry standard"

choose, you get a compact micro with

complete service and support programs .

(AT) architecture or the up-and-coming

386 performance and a host of built-in

For more information on Mitac's fuJJ

Micro Channel of IBM's new PS/2s,

features. On-board VGA-compatible

range of AT- and Micro Channel

Mitac's 386SX-based computers assure

graphics controller, space for both 5-1/4

11

compatible computers and the name of

you the power of Intel's future

and 3-1 /2 /1 diskette drives, room for four

your nearest authorized dealer, call today

compatible 80386SX microprocessor.

storage devices and a total of six

800-648-2287

The power you need to affordably run

expansion slots assure you maximum

today's (and tomorrow 's) most advanced

flexibility with room for growth.

Extension 348.

milac

When reliability is a decisitle factor

Mitac's microcomputers are distributed in the U.S. by Microamerica and Schweber Electronics.
Canadian distribution is handled through TLS.
Micro Qwmel, PS/2. AT and IBM arc tndcmarks of Iniernatiooal Business Machines Corp. 386SX , 80386 and Iniel arc trademarks of lnld Corp.
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LAN cost of $2500. Table 2 shows the
breakdown. If your application mix is an
appropriate one, the multiuser solution is
clearly cheaper.

Multiuser Operating System
or LAN?
There's no simple answer. Like a LAN ,
a multiuser operating system provides a
shared file system, but with faster disk
access. Screen performance is slower if
you compare a serial terminal to a LAN

user's microcomputer. But text applica
tions run beautifully on the new genera
tion of serial terminals, and the display
quality of our test terminals is sure to
please any experienced microcomputer
user. The fonts easily rival those of a
good monochrome display.
Performance can vary widely depend
ing on your application. The best applica
tions for a multiuser environment are
those that spend a fair amount of time
waiting for keyboard input, such as word

·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·
............
....... .. ..... ........... .... ... ... .. ..... ..
.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.

(T)EXPERTISE.
For document
typesetting and
formatting quality,
PCTJY( is the
difference between
average and expert.
It's the next step
beyond standard
desktop publishing.

(T)EXPERT
TYPE

Definition

(T)EXPERT

Of PC TJY(,
TABLES
INFOWORLD said:
" ... No non-TJY(
based program has
such typographical
resthetics... enorm
ously flexible . . . "

And PC MAGAZINE
wrote: "(With PCTJY()
... you can achieve
incredible precision
in formatting text,
especially mathemat
ical expressions."

For a free PC TEX
demo diskette,
product catalog and
information on a
configuration for
your system, call

erf( z )

r e-z

2

= ,fir Jo

Jo( z )= -1

2

dz

17r cos (z sinB)dB

7r

0

00

(!Rs > 1)

(T)EXPERT FORMULAS & MATH

T[j( for PCs = Personal T[j(, Inc.
12 Madrona Avenue
Mill Valley, CA 94941

415/388-8853.
Then give your
next job the
(t)expert touch.
P( TEI ;, a rogillored Ill ol l'tnoaal Tfl. 1-.
TEI is "" Amerimn llalMmaliml SaOory Tll.
lnqui,. about PTI di'1ributonliipl. Sile r.....,
cnailahlo lo qualified organizatiom. n.;, ad

Howard Eglowstein and Stanford Diehl
are BYTE Lab testing editors. You can
reach them on BIX as "heglowstein "and
"sdiehl, "respectively.

-IJIMSl!usiftgl'(TElaad~lam.

162

BYTE • SEPTEMBER 1989

processing and data entry. The worst ap
plications are the CPU-intensive ones.
These have no effect on a LAN, but they
can cripple a multiuser system.
Databases that require a fair amount of
disk access may run better on a multiuser
system. LAN-oriented databases nor
mally ship all data through the network
to workstations, where the processing
happens . Server-based LAN applica
tions now emerging will change that , but
most people aren't using them yet.
Transferring all those packets over the
wire incurs a substantial cost. A multi
user system processes data in place
(that's just what LAN server-based ap
plications aim to achieve) , avoiding all
that traffic.
The issue of application compatibility
is one you should address on a case-by
case basis. We doubt that Windows (or
any other graphically intensive applica
tion) makes sense for the multiuser envi
ronment. But text-oriented programs and
character-based graphical programs may
make sense-it just depends on which
ones. Be sure to specify to your dealer
the applications (and external devices,
such as CD-ROMs) that you plan to use ,
and make sure that everything will work.
If you ' re interested in custom applica
tion development, note that Concurrent
DOS and PC-MOS provide functionality
above and beyond DOS . Applications
specially written for these systems can
take full advantage of task spawning ,
background processing, and the ability to
change their priorities depending on
need. Both manufacturers will sell you
system developer's kits with utilities and
enhanced documentation.
Choosing between these operating sys
tems wasn't easy. While testing each of
them, it became clear to us that they all
have specific strengths and weaknesses.
In spite of the developer's features of
Concurrent DOS and PC-MOS , we
thought that either 386/MultiWare or
VM/386 would be the best substitute for
an office LAN. Both run applications
more reliably than the other two , and we
attribute this to the real copy of DOS un
derlying the multiuser shell. 386/Multi
Ware was the easiest to install and use.
VM/386 was the most compatible. Ulti
mately, you have to select a product that
takes care of the detajls of resource shar
ing and allows you to get your work done.
For some environments, a multiuser
solution may be the way to go . •

Circle 226 on Reader Service Card

MicroWay Means Numerics!
MicroWay is your best source for the
software and hardware you need to get true 32
bit performance from your 386. These include
32-bit tools, such as NOP Fortran, C, and Pas
cal, and the 32-bit applications that were
developed with them (see last paragraph).
These products run in protected mode under
Unix, Xenix, or Phar Lap extended MS-DOS.
Starting with release 1.4VM, NOP Fortran, C
and Pascal not only access 4 gigabytes of
memory, but run with Phar Lap's new VMM
extension which provides 386 protected mode
virtual memory. Now you can run a program
with a 30 MB array on a 2 MB system simply
by having 30 MB of space on your hard disk.
MicroWay also offers transputer based
parallel processing boards and languages that
run in an XT, AT, or 386. Each of the T800 RISC
processors on these boards packs the power

Dr. Robert Atwell, leading defense scientist,
calculates that NOP Fortran-386 is saving him
$12,000 per month in rentals of VAX
hardware and software while doubling his
productivity!
Fred Ziegler of Aspen Tech in Cambridge,
Mass. reports, ·1ported900, 000 lines of
Fortran source in two weeks without a single
problem!" AspenTech's Chemical Modeling
System is in use on mainframes worldwide
and is probably the largest application to ever
run on an Intel processor.
Dr. Jerry Ginsberg of Georgia Tech reports,
"My problems run a factor of six faster using
NOP Fortran-386 on an mWt 167 equipped
386120 than they do on my MicroVAX II.·

of a 20 MHz 386/1167. Our best selling board,
the Ouadputer2"'. has four T800s and boasts
40 Ml PS/6 mega flops of processor throughput.
MicroWay manufactures Weitek 1167 and
3167 coprocessor cards that run with th e
80386. Both cards include an 80387 socket.
The 1167 is 2 to 4 times faster than the 80387.
The 3167 runs 30% faster than the 1167 in
double precision. The key to achieving th is
speed increase is our NOP Fortran or C and
the new 32-bit applications that offer Weitek
support. Either processor provides a dramatic
increase in throughput for graphics intensive
applications. These include VersaCad and
Hoops 30 graphics, ANVIL 5000 CAO/ CAM,
SRAC and Swanson Analysis finite element
packages , Mathematica and a host of other
packages that were recently ported to the 386
using our NOP Fortran and NOP C. Please call
(508) 746-7341 for more Information.

::::::;:::::::::::::: :-:-:-:-:-:-:-:-:-:-:-:-:-:-:::=:·:-·-:· :-:-:-:-:-:-:-:-:·:·'.·'.·:····-···

32-Bit Compilers and Tools
NOP Fortran-386™, NOP C·386™, and NOP
Pascal-386™ (;9mpilers generate globally op
timized, mainframe quality code . Each runs in
386 protected mode under Unix, Xenix or Phar
Lap extended MS-DOS. The memory model
employed uses 2 segments, each of which can
be up to 4 gigabytes. They generate code for
the 80287, 80387, mW3167 or mW1167 and
include high speed EGA graphics extensions
written in C that perform BASIC-like screen
operations. NOP Fortran-386™ is a full im 
plementation of FORTRAN-77 with Berkeley
4.2 and Fortran-66 extensions. NOP C-386™
is a full implementation of AT& T's PCC with MS
and ANSI extensions. NOP Pascal-386™ is a
full implementation of ANSI/IEEE Pascal, with
extensions from C and Berkeley 4.2 Pascal.
NOP Fortran/C/Pascal-386/DOS each $595
NOP Fortran/C/Pascal-386/VM •. . .. . . $695
NOP Fortran/C/Paacal-386/UNIX .•.. ... $795
Phar Lap 386/VMM extensions are supported
by the VM releases of NOP Fortran, C, and
Pascal, making it possible to compile and run
programs as large as the free space on your
hard disk.
Phar Lap Virtual Memory Manager .. $295
Phar Lap Development Tools .. . .. . $495
NOP Windows ™-NDPWindows includes 80
functions that let you create, store, and recall
menus and windows . It works with NOP C-386
and drives all the popular graphics adapters
. ............. Library : $125, C Source : $250
NOP Plot™ - Calcomp compatible plot pack
age that is callable from NOP Fortran . It in
cludes drivers for popular plotters and printers .
Works with CGA, MOA , EGA and VGA ... $325
NDP/FFT™ - Includes 40 fast running , hand
coded algorithms for single and double dimen 
sioned FFTs which take advantage of the 32-bit
addressing of the 386 or your hard disk. Call
able from NOP Fortran with mW1167 and
80387 support ...... ... .... . ... .. ... $250
387FFT for 16-bit compilers ......... . . . $250
NOP to HALO '88 Graphics Interface 
Enables you to call graphics routines in HALO
'88 from NOP Fortran, C or Pascal ....... $100

Micro
//Vay

Parallel Processing

386 Your AT

Vldeoputer™ - The highest performance
graphics card on the market. Uses a T800 and
Tl 34010 in conjunction with a 130 MHz Brook
Tree DAC. Includes one MB of system RAM,
one meg of video RAM and a library of graphics
primitives. Runs standalone or in conjunction
with a transputer network and drives 32 and 64
KHz analog monitors ... . .. . ....... ... $4995
Monoputer- The world's most popular PC
transputer development product now extends
the memory available for developing transputer
applications from 2 to 16 MB. The board fea
tures a OMA bus interface for fast 1/0.
Monoputer with T414 (0 MB) ....... $995
Monoputer with T800 (0 MB) ...... $1495
Quadputer™- This board for the AT or 386
can be purchased with 2, 3 or 4 transputers and
1 or 4 MB of memory per transputer. Two or
more Ouadputers can be linked together to
build networks of up to 100 or more transputers
providing mainframe power . . . .... from $3495
Llnkputer™ Uses four lnmos C004
programmable cross bar switches. It allows the
user to dynamically change the topology of the
processors in a network. Using this board, it is
possible to get 100% linkage among eight
Quadputers and design larger , custom
topologies .......................... CALL
Transputer Compliers and Appllcatlons
These Parallel languages are designed for use
with Monoputer2 and Quadputer2.
Logical Systems Parallel C ... . .... $595
3L Parallel C or 3L Parallel Fortran .. $895
COSMOS/M • Finite element analysis .CALL
ParaSoh: Parallel Environment .... $500
Performance Monitor ... $500
C Source Level Debugger $500
T800/NAG™ (See NOP/ NAG) .. .. . . $2750
;:::::::::::::;:::: ::;:::::::;:;:;:::::::;:;:;:;:;:;:;:;:::;:;

;.;.;.;.:.~;::.::: ::::::::;:::;;::::;:;::

::::::::::::::::::::::·:····-:-:-·-·.·.·.·..

387BASIC™ - Our 16-bit MS compatible
compiler introduces numeric register variables
to produce the fastest running 80x87 code on
the market. . . .. ..... . ... ..... . ...... $249

NUMERICS HOTLINE
(508) 746-7341

386/387Turbo™AT- This board plugs into
your80286 socket, allowing your IBM AT to run
32-bit protected-mode code written for the
80386. Includes an 80387 socket. The most
cost-effective AT upgrade !
386/387 Turbo AT/16MHz . .. . ... . . . $495
386/387 Turbo AT/25 MHz ... . ..... $695

Weitek-Based Coprocessor Boards
mW1167™and mW3167™coprocessor
boards are built at MicroWay using Weitek
components . Each includes an 80387 socket.
mW1167·16 .. . ................ .. $895
mW1167·20 ............... . .... $1095
mW1167 Mlcrochannel-16/20 .. . . . CALL
3167-20 .. . .. ................. . . $995
3167-25 ..... . ............ . .... $1295
3167-33 ... ............. • . ..... $1695
mW3167/80387 Board ............ $150

Intel Coprocessors and RAM
80387-33 .
. $550
8087-2 . . . . . $120
80287-8 ...... $195
80287-10 ..... $220
80387·16 .... $360
80387-16SX . . $310
80387-20 . ... . $400
80387-25 ..... $500
80C287A (CMOS) . . . . . . .
. ...... $280
287 Turbo-12 (for AT compatibles) ..... $350
RAMpakN one meg 32-bit memory module for
Compaq 386 20/25 . .
. .. $425
RAMpakN - four meg ..
.$1500
256K sons DRAM . . . . . . . . . . . . . ... $8.00
256K 1OOns DRAM .. '. . . . . . . .
. ... $6.50
256K SIMMa 100ns ... ..... ..... . . . .$90
1 meg SIMMS 1Oona
... $275
(All of our Intel coprocessors include 87Test.)

Multi-User Accelerators
MicroWay's ATS™ and AT16TM intelli gent
serial controllers run 8 to 16 terminals under
Unix or Xen ix without bogging down your AT ,
80386orPS/2PC. AT8 : $895 AT16 : $1 295

12 MHz PC Accelerators
FastCACHE-286 12 MHz .. ......... $299
SuperCACHE-286 12 MHz .... . .... $399
FastCACHE-286 9 MHz . ...... . ... . $199

World Leader in PC Numerics
Corporate Headquarters : P.O. Box 79. Kingston, MA 02364 USA (508) 746-7341
32 High St.. Kingston-Upon-Thames, U.K.. 01-541-5466
USA FAX 508- 746-4678 Germany 069-75-2023

Discover the Quality, Service, Price and Performance in Eltech.

Eltech Model 9870
Floating Point Processor
80387-25/Weilek 3167
Memory RAM
lor 4MB on Board
64 or 256KB S--RAM
Cache Memory
Expansion RAM
4 or 8MB on 32-bit Board
Maximum RAM
16MB
Data Bus Width
32-bit
Wait States
Zero Wait State
1/0
1 Serial and 1 Parallel Ports

High
Performance Systems
30 Day Money-Back Guarantee

Model #96711#9770

80386-16/20
Memory RAM
Expansion RAM
Maximum RAM
Data Bus Width
Wail States

1/0

lMB on System Board
16MB on 32-bit Board
33MB
32-bit
Zero Wait State
2 Serial and 1 Parallel Ports

&TffH

Next Day Free On-Site Service

Model #38611#8661

80286-12116
Floating Point
Memory RAM
Expansion RAM
Maximum RAM
Data Bus Width
Wait States

Processor 80287
lor 4MB on Board
8MB on 16-bit Board
12MB
16-bit
Zero Wait State

Eltech EGA, VGA
Graphics Cards
Eltech EGA, autoswitching, maximum
resolution of 800x600 with 16 colors,
640x480 resolution with 16 colors, 320x200
resolution with 256 colors.

So Call
Today

RESEARCH INC.

408-942-6823
408-942-0990

1725 McCandless Drive
Milpitas. CA. 95035
(408) 942-0990
Circle 104 on Reader Service Card
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ALR
Revs Up MCA

The MicroFlex 7000
is a fast, expandable
MCA clone, but
is it better than an AT?
Bill Catchings
and Mark L. Van Name

A

dvanced Logic Research's Mi
croFlex 7000 combines the
Micro Channel architecture
(MCA) with a 25-MHz 80386
and a proprietary cache architecture to
raise the performance ante for MCA ma
chines. Its cache architecture is similar
to that used in ALR's AT-compatible
FlexCache 25386, which combines a
high-speed static RAM (SRAM) cache
with dual memory and I/O buses to let
the 80386 CPU run with no wait states
most of the time.
The MicroFlex 7000 cache differs
from that of the FlexCache 25386 in two
ways: It uses the MCA bus, and it moves
data between the cache and main mem
ory 64 bits at a time. While it uses the
same 64K-byte cache of 25-nanosecond
SRAM as the FlexCache 25386 does , the
MicroFlex replaces the FlexCache's 60
ns DRAM with slower 80-ns DRAM.
The slower DRAM seems to cancel
out the improved cache system to yield a
processor/memory combination that is
close to the speed of the FlexCache.
That' s not bad, however, because the
FlexCache 25386 is the fastest IBM PC
compatible that BYTE has reviewed .

A Lot of Box, a Lot of Money
The MicroFlex 7000's high performance
and MCA bus do not come cheap; the
Model l 20-A2 l (with a 150-megabyte

hard disk drive) costs $8499, while the
Model 300-A3 l (with a 310-megabyte
hard disk drive) runs $12,397. Standard
features include 2 megabytes of DRAM ,
a math coprocessor socket, SuperVGA
circuitry, a 1.44-megabyte 3 Y:z-inch
floppy disk drive, and an ESDI control
ler. Software includes an ALR Reference
Diskette that lets you configure MCA pe
ripherals; Multisoft's Super PC -Kwik
disk cache; and Quarterdeck's DESQ
view and Expanded Memory Manager
(QEMM-386) .
The Model 300-A3 l evaluation system
included three optional components. One

was a VGA monitor, which BYTE sup
plied. ALR now offers a 14-inch VGA
monitor for $499. The unit also came
with an 80387 coprocessor and MS-DOS
3.3. (ALR now offers only MS-DOS
4.01.) With these extras, the evaluation
unit costs a tidy $13,940.
Oddly enough, a MicroFlex 7000
Model 120-A21 with the same extras as
our evaluation unit would run a far more
reasonable $10,042. That means ALR is
hitting you for $3898 for the additional
160 megabytes of disk space. We suspect
that this is because ALR is pricing its
continued
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ALR M1cr0Flex 7000

Company
Advanced Logic Research , Inc.
9401 Jeronimo
Irvine. CA 92718
(714) 581 -6770

Components
Processor: 25-MHz 32-bit Intel 80386 ;
socket for 25-MHz Intel 80387 or Weitek
3167 math coprocessor
Memory: 2 megabytes of 32-bit 80-ns
ORAM in two 1-megabyte IBM PS/2
compatible SIM Ms; 64K bytes of 25-ns
static RAM for the cache ; 128K bytes of
200-ns BIOS ROM
Mass storage: 1.44-megabyte 31/2-inch
floppy disk drive; 150-megabyte hard
disk drive (Model 120-A21) or 310·
megabyte hard disk drive (Model
300-A31)
Display: ALA 14-inch VGA monitor;
VGA circuitry and DB-15 connector on
motherboard
Keyboard: 101 keys in a modified IBM·
Enhanced keyboard layout, with separate
numeric keypad and cursor-control
clusters
110 interfaces: RS-232C serial port with
DB-25 connector; OB-25 parallel port; AT·
style keyboard connector; PS/2-style
mouse connector; eight Micro Channel
expansion slots (three 32-bit and five
16-bit)

Size
71/2 by 171/2 by 23 inches;
70 pounds (maximum)

Software
MicroFlex 7000 Reference Diskette and
custom utilities; Multisoft Super PC-Kwik
disk cache 3 .23 ; Quarterdeck
DESOview 2.25 with OEMM-386 version
4.23

Documentation
User's manual

Price
Model 120·A21 : $8499
Model 300·A31 : $12 ,397
System as reviewed: $13 ,940

Inquiry 852.

MicroFlex 7000 models to compete with
comparable IBM PS/2s-the Models 70
A2 l and 80 . From that perspective ,
ALR's Model 120-A21 does reasonably
well; it costs $451 less than IBM's Model
70-A21. The IBM system, with its maxi
mum disk size of 120 megabytes and its
meager three MCA slots, is also far less
expandable than the ALR system.
Another MCA compatible, the 20
MHz Tandy 5000 MC, is a bit cheaper
166
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than the MicroFlex 7000: With a 170
megabyte SCSI hard disk drive and a
smaller (32K-byte) cache , it costs about
$200 less than the MicroFlex 7000
Model 120-A21.

The MicroFlex Architecture
Most cached 80386 systems, MCA or
otherwise, use the Intel 82385 cache con
troller. ALR bucks this trend by imple
menting in discrete logic its own im
proved version of the 82385. ALR gains
performance with this approach, but at
the cost of quite a few chips on the
motherboard .
The most important improvement of
ALR's cache controller over the 82385 is
in its handling of direct-memory-access
writes. When a OMA write changes a
memory location whose contents are in
the cache, the ALR controller updates
the cache data; the 82385 would simply
mark the location invalid. ALR's cache
also fetches 64 bits of memory when
there is a cache miss . Because most
memory accesses are sequential, pre
fetching the second 32 bits increases the
cache's hit ratio.
ALR packages the main memory on
two I-megabyte single in-line memory
modules that the firm claims are compat
ible with IBM 's PS/2 memory modules.
Because of the 64-bit-wide bus between
the cache and main memory, the Micro
Flex 7000's memory must come in pairs
of SIMMs. With 2-megabyte SIMMs in
the eight SIMM slots, the MicroFlex
7000 can handle up to 16 megabytes of
DRAM. (ALR does not yet offer 2
megabyte SIMMs, but the company
claims that the MicroFlex 7000 will
work with IBM' s 2-megabyte PS/2 mem
ory modules.)

Performance
The result of this fancy architecture is an
extremely fast system. The BYTE CPU,
FPU, and text video tests place the Mi
croFlex 7000 about 20 percent faster
than Compaq's 386/25 and within 1 per
cent of the performance of the FlexCache
25386.
On the hard disk tests, the news is not
so good . Here, the MicroFlex 7000
Model 300-A3 l is significantly slower
than a FlexCache 25386 with a similar
300-megabyte hard disk drive. An ALR
spokesperson said that the overhead of
the MicroFlex 7000's emulation of the
IBM PS/2 Model 70's hard disk drive
and the fact that the BIOS checks the disk
status after every read and write opera
tion slow the performance. ALR plans to
fix this in a future release of the BIOS .
Still , the performance of the Micro-

Flex 7000's 310-megabyte hard disk
drive is not that bad. The system is about
10 percent faster than the 150-megabyte
hard disk drive version of the FlexCache
25386, and it compares favorably with
other MCA machines-it's about 50 per
cent faster than the 20-MHz IBM PS/2
Model 70-A21 and almost twice as fast
as the Tandy 5000 MC.

Compatibility
Speed alone , of course , is not the whole
story , especially with MCA systems .
The system must be able to handle MCA
expansion boards and run standard soft
ware . The MicroFlex 7000 does well on
both counts.
It had no problems running a simple
MCA internal modem (Computer Pe
ripherals' Hook-Up PS2400). More im
pressively, it also worked with a bus
master card, Pixelworks' Ultra Clipper
UM 1280 high-resolution graphics card .
The MicroFlex 7000 successfully ran a
Pixelworks test that alternately exercises
that video card and the ESDI controller,
which is also a bus master. According to
Pixelworks, this test can use as much as
50 percent of the MCA bus bandwidth .
The MicroFlex 7000 also had no trouble
with a Xircom Pocket Ethernet Adapter
that attaches to the unit ' s parallel port.
It did not fare as well with a simple
Microsoft Serial Mouse . When we tried
to load the mouse driver software, the
system claimed that no mouse was at
tached. An ALR spokesperson said the
company plans to fix this problem by
making minor changes to the MicroFlex
7000's motherboard, and that a Micro
soft Mouse works with the MicroFlex
7000's built-in , PS/2-style mouse port .
The MicroFlex 7000 ran all the soft
ware we tried on it , including Borland' s
Quattro 1.0, Reflex 1.14, SideKick Plus
l.OOA, SuperKey l.16A, Turbo C 1.0,
and Turbo Pascal 4.0; Digitalk's Small
talk/V 1.2; Kermit 2.32/A; MicroPro 's
WordStar 3.3 and 4.0; Lotus's Sympho
ny 2; Microsoft's PC Paintbrush 2.0 ,
Windows/386 2.0 , and Word 4.0; Norton
Utilities 3.00; Novell's NetWare 2.15;
and Symantec's Q&A 1. 1.
In fact, the only software problem we
found was a holdover from the Flex
Cache 25386. The MicroFlex 7000's
FDISK program froze when we tried to
make the penultimate partition of the
310-megabyte hard disk drive a full 32
megabytes. (You can work around this
problem easily by making that partition
smaller.) An ALR spokesperson said
that the problem was due to an odd inter
action between the DOS 3. 3 FDISK
continued

ALR MicroFlex 7000
ALR MicroFlex 7000

APPLICATION-LEVEL PERFORMANCE
WORD PROCESSING
XyWrlte lll + 3 .52
Load (large)
Wordcounl
Search/replace
End of document
Block move
Spelling check
Microsoft Word 4.0
Forward delete
Aldus PageMaker 1.0a
Load document
Change/bold
Align right
Cut 10 pages
Place graphic
Print to file

Med ium/Large
: 11
:03/:15
:04/:14
:02/:08
:08/:09
:06/:38
: 11

DATABASE
dBASElll+ 1.1
Copy
Index
List
Append
Delete
Pack
Co uni
Sort

1:10
: 19
1:18
1:37
:03
1: 19
: 17
1: 11

0 Index:

1.50

17.6*

Compaq Deskpro 386/20 17.9

IBM PS/2 Model 70·A2 1 16.6

T andy 5000 MC 14.3

17.6
5.0

IBM PC AT
:06
: 16
: 13
: 11
:03
1:24

Index:

3.54

SPREADSHEET
Lotus 1·2·3 2.01
Block copy
Recalc
Load Monte Carlo
Recalc Monte Carlo
Load rlarge3
Recalc rlarge3
Recalc Goal-seek
Microsoft Excel 2.0
Fill right
Undo fill
Recalc
Load rlarge3
Recalc rlarge3

:02
:01
:14
:03
:04
:01
:02
:03
1:09
:01
:14
:01

D Index:

SCIENTIFIC/ENGINEERING
AutoCAD 2.52
Load SoltWesl
Regen SoftWest
Load S!Pauls
Regen StPauls
Hide/redraw
STATA 1.5
Graphics
ANOVA
MathCAD2 .0
IFS 800 pis.
FFT/IFFT 1024 pts.

0 Index:

:31
:2 1
:07
:04
7:00

D

:21
: 10

Word
Processing

: 10
:09

Spreadsheet

D
D
D

5.45

Database

COMPILERS
Microsoft C 5.0
XL1sp compile
Turbo Pascal 4 .0
Pascal S compile

2:40
:04

D

0 Index:

3.30

Compilers

3.82

Scientific/
Engineering

· Cumula11ve apphca11on index.
Graphs are based on rndexes at lef t

All times are 1n mrnules.seconds Indexes show relative performance. for all indexes, an 8-MHz IBM PC AT= 1

and show relative performance

ALR MicroFlex 7000

LOW-LEVEL PERFORMANCE •
CPU
Matrix
String Move
Byte-wide
Word-wide:
Odd·bnd.
Even-bnd.
Doubleword-wide:
Odd-bnd .
Even·bnd.
Sieve
Sort
Index:
FLOATING POINT
Math
Error2
Sine(x)
Error
ex
Error

2.65
16.58
22 .60
8 .30
16.47
4.15
14.06
10.52

4.99

4 .87
O.OOE+OO
1.66
2.00E-09
1.82
1.00E-09

DISK 1/0
Hard Seek>
Oulerlrack
Inner track
Half planer
Full plaller
Average
DOS Seek
1-sector
32·sector
File l/0 4
Seek
Read
Write
1-megabyte
Write
Read

D Index:

3 .33
3 .33
6.67
8 .39
5.43
8.38
16.86
0 .04
0 .89
0 .82
2.97
4.36

2.41

VIDEO
Text
ModeO
Mode 1
Mode2
Mode3
Mode?
Graphics
CGA :
Mode4
Modes
Mode6
EGA :
Mode 13
Mode 14
Mode 15
Mode 16
VGA:
Mode 18
Mode 19
Hercules
[] Index:

D Index:

Compaq Deskpro 386/20
3.27
3 .18
3 .54
3 .55
NIA

IBM PS/2 Model 70·A21

Tandy 5000 MC
1.19
1.16
1.33

IBM PC AT

2.27
2.85
N/A
2 78
2.96
1.25
N/A

2.97

D

10.29

N/A:Nol applicable.
' All limes are 1n seconds Figures were generaled using lhe 808818086
and 80386 versions ( 1. 1) of Small-C
' The errors for Ffoa11ng Potn1 1nd1cale lhe difference be1ween expecled and
acluaf values. c0<recl lo 10 d1g11s or rounded 10 2 d1g1ls
'nmes rep0<1ed by lhe Hard Seek and DOS Seek are for mul11ple seek
opera1tons (number of seeks performed currenlly sel 10 100).
' Read and wnle ltrnes for File 110 are 1n seconds per 64K byles
• For lhe Livermore Loops and Dhryslone lests only. higher numbers mean
faster perlormance

CPU

CONVENTIONAL
BENCHMARKS
U N PACK
135.33
Livermore Loopss
(MFLOPS)
0 22
Dhrystone (MSC 5 .0)
(Dhry ./sec.)
8278

D
D

FPU

Disk 1/0

D
Video

For a full descrip11on of all I he benchmarks, see "Introducing lhe New BYTE Benchmarks." June 1988 BYTE
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program and the MicroFlex 7000's hard
disk subsystem .

Disk Space to Burn
The MicroFlex's hard disk drive is a 310
megabyte , 5 1A-inch , ful I-height Control
Data drive. An Adaptec ESDI controller
with an on-board 32K-byte cache uses a
I-to-I interleave with that drive; the
combination delivers an average access
time of 16 milliseconds.
The MicroFlex 7000 has two empty
3 Yi-inch drive bays, plus two open 5 14
inch half-height bays. ALR offers as op
tions a 1.2-megabyte 5 \.4-inch floppy
disk drive and a 150-megabyte IA-inch
streaming tape drive. The system's stan
dard floppy disk drive is a 1.44-mega
byte 3 1/2-inch Fujitsu unit.

The Wrapper
All this hardware is in a tower that can
weigh up to 70 pounds. Getting into that
box starts out easy: You remove two
thumbscrews on the rear and slide off its
left side panel. From there, however, the
going gets tough. Just to insert an expan
sion card you must first remove a 3-inch
wide metal support that runs the height
168
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MicroFlex 7000 has
no pop-out components.
It packages
MCA technology in
AT-style mechanical
.
.
engineering.

of the unit. Then you have to swing out a
metal arm that holds the standard hard
disk drive and one of the optional 3\!2
inch hard disk drives . Finally, you must
remove a restraining brace that helps
hold the expansion boards in place.
This process illustrates the difference
between an MCA compatible and a PS/2
clone. Unlike the PS/2s, the MicroFlex
7000 has no pop-out components. In

stead, it packages MCA technology in
AT-style mechanical engineering. Be
cause PS/2s are much simpler to disas
semble, users and in-house service orga
nizations can easily add boards and
replace and upgrade parts in their sys
tems . ALR relies on its dealers to per
form such tasks.
The reward for the journey inside the
MicroFlex 7000 is eight MCA slots, only
one of which-the uppermost 16-bit
slot-is full; it contains the hard disk
drive controller. Open are three 32-bit
slots and four 16-bit slots .
The heart of the system is ALR's pro
prietary 14-inch-square motherboard. It
uses Chips & Technologies' seven-chip
Chips/280 chip set, which implements
the MCA interface , the communications,
and the 16-bit VGA circuitry. Even with
these highly integrated chips, however,
the motherboard contains an amazing
164 chips. The board was also fairly
new; the 19 wires on its underside plain
ly marked many last-minute fixes .
The large chip count, by the way, does
not includ~ the memory on the SIMMs.
Each I-megabyte SIMM contains 12
chips, including eight I-megabit memory

If EveryoneWorked
WeWould
Have To '
One
Computer.
Circu 196 on Rladu s.me~ Card (DEALERS: 197)
Miaubisbi Elearonia America, Inc.
lnfonnalion Systems Division
991 Knox Sllttf, Torrance. CA 90502.
Miaubishi Elearic Salea Canada. Inc.

8885 \\bodbine Avenue
Marliham. Ontario L3R SGI.

tr_

C 111811 Mlllubllhl Elec:tronlca Amenca. Inc.
la• reg_
ol Mlloubishl Eleclrlc Co<p . Tokyo

But they don't. So we aeared a broad line of PC compatible
computers to meet your individual computing needs while working
within your budget
Whether you are with a Forrune 1000 corporation, manage a small
business or work at home, there's a Mitsubishi' computer to fit your
requirements in me, speed and power.
The sleek mp286L portable is easy to use at home or cany from
home to the office. The MP286 is a small footprint desktop PC. For
expandability, it's the 32·bit MP386 or the new 16 MHz MP386s 
the perfect balance of size and power.
For greater convenience and perfonnance flexibility, you can
integrate your PC with a wide choice of Mitsubishi peripherals including
color monitors, disk drives, scanners and color thermal transfer printers.
See our full line at your authoriz.ed Mitsubishi dealer who is
ready to listen and recommend just the right Mitsubishi system and
peripherals. Or contaa the Mitsubishi Infonnation Center by calling
in the US. and Canada 1·800·556-1234, ext 25 (in California,
1·800·441·2345, ext. 25~
With over a decade of experience, Mitsubishi has delivered over
a half million personal computers earning a reputation for unparalleled
quality and dependability.
Mitsubishi Electronics. Personal
•
MITSUBISHI
computers and personal service.
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chips ; there is no parity on this memory.
The MicroFlex 7000's keyboard con
troller and ROM BIOS (version 1.02 .02)
are by Phoenix Technologies. The ROM
BIOS automatically steps down the effec
tive speed of the system when it reads or
writes to the floppy disk ; otherwise, the
MicroFlex 7000 does not offer any com
patibility speeds .

Odds and Ends
The MicroFlex 7000's keyboard follows
the IBM Enhanced keyboard layout, ex
cept that it places the backslash ( \ ) key
next to a reduced Backspace key, in the
older AT style . This keyboard also uses
an AT-style , rather than PS/2-style, con
nector. While the keyboard has a nice
feel and an audible, mechanical click , we
miss the switch on the back of older ALR
keyboards that lets you swap the function
of the Control and Caps Lock keys .
The MicroFlex 7000 's Reference
Diskette includes the Phoenix Reference
Diskette, which provides an attractive,
simple user interface for MCA config
uration . The Reference Diskette also
contains other useful software, including
NetWare Ethernet drivers, a low-level

disk formatter , and VGA drivers for pro
grams such as AutoCAD , Ventura Pub
lisher, and Windows. Drivers for the
VGA 's higher 800- by 600-pixel modes
were not available at this writing.
The MicroFlex 7000's documentation
is too technical for novices, containing
such occasionally useful information as
the pin-outs for the external connectors .
It also has at least one error: Its list of
ROM BIOS drive types does not include
any disk drives over 300 megabytes .

Service and Assistance
The MicroFlex 7000 comes with a one
year parts-and-labor warranty. You can
also buy from one to three years of ex
tended warranty service, but it's not
cheap: One extra year costs $600 for the
Model 120-A21 and $680 for the Model
300-A3 l.
When the MicroFlex 7000 need s
maintenance, you can mail it either to
ALR or to one of Intel 's 35 service loca
tions . Intel will also provide on-site ser
vice within 50 miles of any of those loca
tions for $30 per month .
ALR also gives you unlimited tele
phone support. The support people with

whom we spoke were knowledgeable and
helpful. Our only complaint is that ALR
does not provide a toll-free number.

The Bottom Line
If you need a high-performance MCA
server, the MicroFlex 7000 is currently
your best choice. It has more expansion
capability than IBM 's PS/2 Model 70
and much greater performance than such
other large MCA boxes as the Tandy
5000 MC and the IBM Model 80.
The big question is whether you need
an MCA system . You pay more money,
but BYTE's benchmarks don't show any
performance gains over fast AT ma
chines. Furthermore, few add-in boards
are available to take advantage of the
MCA bus , although IBM and other ven
dors have promised more .
If you do decide to purchase an MCA
PC , the MicroFlex 7000 is a good , very
expandable, high-performance option . •

Bill Catchings and Mark L. Van Name are
independent consultants and freelance
writers based in Raleigh, North Caro
lina. They can be reached on BIX as
"wbc3" and "mvanname , "respectively.
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Northgate's 388 SuperMicro
800,000 BYTES PER SECOND SYSTEM
THROUGHOUT ... Northgata system
lhroughput Is second to none. We under
stand howtodesign, engineer and produce
for optimum throughput. Using specially
manufactured and modified components
-controllers , bus, software. etc . 
Nor1hgata gives you maximum perfor
mance -800,000 bytes par second or
more.
Faw others can hardly coax a 300,000
BPS data transfer rate out of their systems.
So why spend good money for ordinary
parfonnanca when you can get Nor1hgale
optimized performance for Iha same or lass
price?

VGA VIDEO TWICE AS FAST AS MOST
OTHERS ..• Again, oplimized perfor
mance from Nonhgala. We've gone righl
past EGA straighl lo 16-blt VGA as S1an
dard, not 6-bil as many others offer. ti's
more than lwlca as fasl as standard
monochrome I
You get a wide< VGA video selaction with
Nor1hgate. Either VGA GreyscaJa, Analog

orMutt~synchronousmodefsaraavailabla.

VGA Grayscale adds only $395.00 to
monographlcs COSIS.
Of course, we still offer monographics
fealuring 14" flalscreen with 1000 line
resolution capability in eilharamberortha
increasingly popular paper white screen.

NOW, THE SYSTEMS WITH SCSI CAPA
BILITY ... SCSl(Small Computer System
Interface) Is the lechnology of Iha future
and Nor1hgala offers it t<idayl Our SCSI
model has an SCSI host adapter. Connect
as many as 7 intelligent devices-hard
drives, lapa backups that can run in
background, optical laser drives, etc.
Now SCSI technology no longer costs a
for1una. Check our prices for SCSI with a
40MB hard drive. Performance rips with
lhese drives-under 18 Millisecond access
speeds. Ideal for intensive data base Ill>"
plications, or loading yourspreadhseat 1n
a blink.
Check our prices and phone for more
details on how Northgate ' s SCSI
technology can put more zip in your system
parfonnance ata price that more than pays
for itself.

ESDf HIGH SPEED DRIVES TO 600
MEGABYTES •.• Northgale brings price
reality to high capacity hard drive systems.
Where others charge oullaodish prices,
Northgate's down-to-eanh pricing puts
these memory monsters well within your
budget. Cost per megabyte is nearly
halved when you enter lhls realm.
OMNIKEY/102 IS A NO-COST OPTION
• .• You'll delight in using Omnlkey/102.
Every magazine review and thousands of
users agree, Omnikey is the standard
against which all other keyboards can be
judged. And It comes with all Nor1hoate
systems as a no-cost option. If you dOn't
buy a Northgale system and still wanl lhe
beS1 keyboard In lhe world, you can buy
OmniKey separalely for $99.00.

Add it all together. Compare with the other buys. Then call Northgate and feel confident you're buying the best!

NEW LOW PRICE FROM NORTBGATE

Crackling 20MBz Performance in a
Complete System with 28 Millisecond
65MB Hard Drive, Desktop Model and Monitor
at the price others charge for 16MHz!

$

00

POWER CASE MODEL NOWs2799oo
COPYCAT technology just doesn't meet Nort.hgate's
standard. So our engineers developed a spanking new
386 system that by-passes 16MHz completely and
goes straight up to 20MHz processing speed.
Performance and features like no other. And priced
where you'd expect to buy an ordinary 16MHz system.
The new Nort.hgate 386/20SM is a speed-burner.
With a zero wait state page mode memory
management method that produces performance as
fast as any In standard DOS programs.
And. when usinp; higher memory applications such
as in networking. Windows 386 or Xenix. the
386/20SM leaves others in its wake.
Truly the new price/performance leader in the
industry!

32-BIT ARCmTECTURE THROUGHOUT ...
This new Nort.hgate system uses one or four
megabytes of hlp;h speed 32-bit memory on the
motherboard. When you need additional RAM. two
32-bit slots each hold 8MB memory cards. That's
right-20MB RAM capacity.
And of course the motherboard has 387 and
Weitek sockets.
Fully enhanced, Nort.hgate's 386/20SM exceeds the
speed of many mainframe systems.

Northgate 388/ 20SM includes:
I MB RAM; 20MHz Intel Processor; Power Case (for desktop case deduct)
•200.00); One 1.2 MB Floppy; One 1.44 MB Floppy; 65MB RLL 28MS
Hard Drive. with I : I Interleave 16-Btt Controller; 14-lnch Hlgh
ResoluUon Flatscreen Amber or Paper White Monitor: OmniKey/ 102
MS-DOS 4.01 or 3.3 wllh GW-BASIC; Super PC-KWIK Disk Cache
Software
........
. ... •2899.00

Northgate Options Prices
. . '395.00
VGA GREYSCALE .
. 0 595.00
16·BIT VGA ANALOG
. . . . '735.00
16-BIT VGA COLOR +
. . . .•soo.oo
Hard Drive Options Add: SCSI 40MB 28MS .
. 0 900.00
ESDI 150MB 17MS .
ESDI 300MB 17MS .
' ' '3,300.00
OtheropUons!ncludeStreamlngTape Backup. Hard Drtves to 720MB. VGA and
Desktop Publishing/CAD Monitors to 37 Inch.

Video Options Add:

SELECT "' 388 NORTBGATE POWER" OR
DESKTOP CASE . ..
Widely applauded as the Rolls Royce of floor standing
cases. the Nort.hgate cabinet is a fine piece of
engineering. It has space for three exposed half-height
devices and two internal half-highs or one full-high.
Not a re-hashed desktop with sheet metal welded to
the bottom. but a true free-standing extra-heavy-duty
steel case.
It has a big heart. too. A 230-watt switching power
supply is now standard. Add any peripheral you want.
386/20SM can handle it with ease.
Front-mounted controls for high/low speed, system
reset and keyboard lockout.
Our desktop model has the same drive capability as
the Power case. features quality construction, front
controls and s200.oo lower price.

Feature for feature,
Northgate's 386/20SM
is your best buy.
NORTHGATE
COMPUTER
SYSTEMS

800-548-1993
Canada: 800-338-8383

HOURS: Monday through Friday 7 a.m . · 8 p.m. Central
NEW EXTENDED SATURDAY HOURS: 8a.m. · 4 p.m. Central
TERMS: VlSA. MasterCard. COD. "'Big N" credit card. prepayment \wire
transfer): and purchase orders for rated accounts. We also ship to APO and FPO.
All shipments are FOB Minneapolis. MN.
Personal checks up to S6000 receive instant approval through TeleCheck.
Northgate Computer Systems, Inc.
13895 Industrial Park Blvd., Suite 110
Plymouth, MN 55441

~~1$p-

~

~ ~)

~

..

. .

Maxon MVGA-16 adapter

_ _ ,_,.,_ _ ~ with flying :colors

with features
that make it
unequalled by any
other VGA adapter

providing VGA
compatibility equal
to IBM's own VGA adapter
That's right ... Maxon' s MVGA-16 adapter is 100% IBM®
compatible. So, if you're using one of the standard IBM
modes (up to 640x480 with 16 colors), yo u don ' t need a special
driver at all.
When exte nded resolutio n* is required, Maxon still comes
throug h with flying colors . The MVGA-16 includes drive rs for
AutoCAD®- ADI® versions 2.1 and 3.1 , Lotus 1-2-3®
release 2.x, Framework II®- releases 1.0 and 1.1, GEM®
Desktop™ - version 2.x, Ventura Publis he r - releases 1.1 and
2.0, MS Windows /286-versions 2.03 and 2.1, WordPerfect
- releases 4.0 and above, a nd WordSta r®- release 3.xx.
And that's not the whole story . . . additional drivers are being
added constantly.

• Operates up to 400% fa ster than
IBM VGA adapter
• Extended modes (require SUK of
RAM): 1024x768 - 16 colors; 640x480
-256 colors
· Full BIOS and REGISTER compatibility
with MDA®, CGA , MCGA / EGA®,
VGA and Hercules
• Works with either XT ™or AT®: 16 bit design 
auto-detects and adapts to 8 bit slots
• High-res drivers for popular software
For more information about Maxon's
16 bit VGA adapter, phone (415) 377-0269,
FAX (415) 377-0236 or write to Maxon Systems, Inc. ,
O ne Waters Park Drive, Ste. 117, San Ma teo, CA 94403.

maxon®
SYSTEMS

INCORPORATED

A WJ'1 olly Ownea Suo1ld1ory OI Mo xon Elect ronics Co
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.and 1-1-J - Lo1us rkv~fopmf"nl Corp . Fr.t.m<'wo rl.. II - Aihton-TiltC' Corp. GEM .md Dnktop - O.g.1
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Long Live
the Low End

The smartly designed
AST Bravo/286 is
a winner among the
8-MHz AT compatibles
Roger C. Alford

A

ST Research is known for pro
ducing well-made IBM
PC-compat ible machines, and
its newest entry, the Bra
vo/286, is no exception. While it might
seem late in the game to introduce a low
end AT system, the 8-MHz Bravo/286 is
stylish and cost-effective, with several
built-in peripheral devices, a small foot
print, and a high level of compatibility.

A Look from the Outside
The Bravo/286's 14~- by 15-inch foot
print takes up minimal desk space, and
its 5-inch height is less than that of most
XT systems. The system has an attrac
tively simple front panel. Its two half
height drive bays are accessible from the
outside of the unit . Besides the normal
disk-access LEDs on the installed drives,
the front panel has only a power-on LED ,
and the little-used keylock is absent .
I have one nit to pick: The power-on
and floppy disk drive access LEDs on the
front panel are visible only from a
limited viewing angle. If you are too far
above or to one side of the LEDs, it is dif
ficult to tell when they are on.
The rear of the unit provides clues to
how AST put so much computer into
such a small box. The most notable dif
ference from a standard AT is the orien
tation of the four expansion slots: They
are horizontal instead of vertical. Below
them are two 25-pin D-shell connec

tors-a parallel printer port (female con
nector) and an RS-23 2C serial port
(male connector). A recessed reset but
ton resides at the far bottom-left corner.

An Inside Look
The power supply is physically much
smaller than that of a normal AT and sits
immediately behind the drive bays . Its
100-watt output is meager by today' s
standards, but the low-power design of
the logic board and the four-slot, two-bay
limitations of the system minimize power
requirements . The Bravo's power supply
is adequate for most situations.
The logic board is simply elegant. It is
almost evenly split between through-hole

and surface-mount components, and sin
gle in-line memory modules are used for
the main DRAM to provide high-density
storage. The combined use of surface
mount parts, SIMMs, and the highly in
tegrated G-2 80286 chip set allowed AST
to combine a lot of circuitry on a small
motherboard, which takes up the entire
floor of the left side of the chassis. The
motherboard is nicely built; I found only
two engineering jumper wires on it.
To keep the height of the system low,
the expansion slots are horizontal. To ac
complish this , a separate "bus card"
containing the expansion connectors
plugs vertically into a special connector
continued
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AST Bravo/286

Company
AST Research . Inc.
2121 Alton Ave .
Irvine, CA 92714
(714) 863-1333

Components
Processor: 8-MHz 80286; socket for
80287 coprocessor
Memory: 512K bytes of DRAM ,
expandable to 4 megabytes
Mass storage: 1.2-megabyte floppy
disk drive
Keyboard : 101 keys in IBM Enhanced
layout
1/0 interfaces: RS-232C serial port (DB
25P connector) ; parallel printer port
(DB-25S connector); 5-pin DIN
keyboard connector ; floppy disk drive
controller; IDE hard disk drive interface;
four AT expansion bus slots (three 16-bit
and one 8-bit)

Size
143/•

x

15

x

5 inches; 30 pounds

Software
Setup and disk utilities

Documentation
User's manual

Price
Model 1: $1095
Model 5 with 1.2-megabyte 5V.-inch
floppy disk drive: $1245
Model 45 with 1.2-megabyte 5 V• -inch
floppy disk drive and 40-megabyte
hard disk drive $2095
System as reviewed: $3834

Inquiry 851.

Pricu start from S 149. Demo Diskell• $3 . For
more information or to ordtr call or write- to

MICROPRESS inc
67-30 Clyde Str . #2N
Forest Hills. NY 11375
(718) 575 1816
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on the motherboard. The bus card then
provides the four expansion slots-three
16-bit slots and one 8-bit slot. Because of
the unusual orientation of these slots,
AST provides an extra support for the ex
pansion boards. You must remove this
support to install or remove a board, so
there's one more step than usual.
The drive bays are a little narrower
than those in a standard AT system. AT
systems typically have slide-rail guides
for the drive bays, so drives need a slide
rail on either side. The Bravo/286's drive
bays lack these guides. Instead, AST
used the approach typically found in XT
systems, securing the drives to vertical
metal plates by two screws on either side.
In addition to the standard mother
board parts (the 80286 processor, the
80287 coprocessor socket, the keyboard
controller, the G-2 chip set, and the
memory), several other circuits are

worth noting. A serial port and a parallel
port are accessible by connectors on the
rear panel . A floppy disk drive controller
is also included on the motherboard, as is
an Integrated Drive Electronics (IDE)
hard disk drive interface . A small piezo
electric transducer mounted on the
motherboard functions as a speaker.
For the real-time clock, AST used the
Dallas Semiconductor DS 1287. This sin
gle module has all the circuitry needed
for the real-time clock (including the
crystal and oscillator) and includes a
built-in lithium battery with an expected
10-year life. This circuit not only saves
board space but virtually eliminates the
need to ever replace the battery.

Standard Equipment
Unlike most AT systems , where many
components cost extra, the Bravo/286 in
cludes several common peripheral de
vices as standard equipment. Most are
integrated directly onto the mother
board. The primary extras are the serial
and parallel ports, the floppy disk drive
controller, and the IDE hard disk drive
interface. On other systems , these items
often require one or more add-in boards.
With all these peripherals integrated ,
having only four expansion slots seems
more reasonable; the Bravo/286 doesn't
need the "standard" add-in boards (a
floppy/hard disk drive controller and a
multifunction card). You probably won't
need a memory board, either, since the
system's four SIMM sockets can hold
either 256K-byte or I-megabyte SIMMs,
allowing up to 4 megabytes of DRAM on
the motherboard . The standard system
ships with only 512K bytes of DRAM .
My evaluation system reflected the ef
ficiency of the Bravo/286's design. It had
I megabyte of DRAM (a $350 upgrade),
a I. 2-megabyte 5 'A-inch floppy disk
drive, a 40-megabyte hard disk drive , an
AST VGA adapter ($599), and the serial
and parallel ports, yet only the VGA
adapter used an expansion slot.
The system also came with a good
101-key keyboard, MS-DOS 3.3 (a $95
option), a well-designed and well-illus
trated user's manual , and the system set
up and disk utilities. The setup utility of
fers the flexibility you need when so
many devices are integrated on the
motherboard. It lets you enable or disable
each standard peripheral device so you
can plug in expansion boards with these
functions, if you desire.

Performance
With an 8-MHz 80286 processor as its
workhorse, the Bravo/286 is clearly de
continued

AST Bravo/286
AST Bravo/286

APPLICATION-LEVEL PERFORMANCE
WORD PROCESSING
XyWrite lll+ 3.52
LoadOarge)
Word count
Search/replace
End of document
Block move
Spelhng check
Microsoft Word 4.0
Forward delete
Aldus PageMaker 1.0a
Load document
Change/bold
Ahgn nght
Cut 10 pages
Place graphic
Pnnt to file

Medium/Large
: 14
.06/-41
:09/:40
:02/:21
·12/:13
·1112· 16
:26
·16
:48
-37
:32
:07
3:25
1.57

Index:
SPREADSHEET
Lotus 1-2-3 2.01
Block copy
Recalc
Load Monte Carlo
Recatc Monte Carlo
Load rlarge3
Recalc rlarge3
Recalc Goal-seek
Microsoft Excel 2.0
Follnght
Undo fill
RecaJc
Load rlarge3
Recalc rlarge3

:11
3:58
.03
:47
:03

0 Index:

1.30

.07
:03
:32
:09
:08
:02
·06

DATABASE
dBASElll+ 1.1
Copy
Index
Lost
Append
Delete
Pack
Count
Sort

Dell System 220 11 .4
1·16
.19
1.39
2·29

:04

0 Index:

53.64
53.64
26.83
56 12
42.7 1
1.48

Index:
FLOATING POINT
Math
Error2
Sine(x)
Error
e•
Error

0 Index:

45.26
O OOE+-06
t9 .49
2 OOE-09
1.66
1.00E - 09

SCIENTIFIC/ ENGINEERING
AutoCAD 2.52
Load SoftWest
Regen SoftWest
Load StPauls
Regen St Pauls
Hide/redraw
STATA 1.5
Graphics
ANO/A
MathCAD2.0
IFS 800 pts.
FFT/IFFT 1024 pts.

0 Index:

1:48
1 31
.23
: 17
29:35
:41
:25
:43
:44

6.9

Word
Processing

1.53
Spreadsheet

COMPILERS
Microsoft C 5.0
Xlisp compile
Turbo Pascal 4.0
Pascal S compile

7-25

Database

.09

Scientific/
Engineering

0 Index:

1.27
Compilers

D
D
D
D
D

·cumu1a11ve appltcatJon l1ldex. Graphs are based
on indexes at Jell and show relahve performance

AST Bravo/286
DISKl/O
Hard Seek•
Oute<track
Inner track
Half plalle<
Full plaiter
Average
DOS Seek
1-sector
32-sector
File 1/04
Seek
Read
Write
1-megabyte
Write
Read

333
326
8.76
10.03
6.34
14 80
46 58

0 Index:

0.39
t 26
1. 16
7.43
7.28
1.12

1.03

VIDEO
Telrt
ModeO
Mode 1
Mode2
Mode 3

Mode l
Graphics
CGA:
Mode 4
Mode s
Mode 6
EGA:
Mode 13
Mode t4
Mode 15
Mode t6
VGA:
Mode 18
Mode t9
He<cules

0 Index:

Dell System 220
760
7.60
7 52
7.54
7.56

1) of SmaJl-C

' The errors for Floa11ng Pano 1ndlca1e the difference between expected and
actual values. correct to 10 digits or rounded 10 2 dlgts
' Times reported by the Hard Seek and DOS Seek are lor multiple seek
operations (number of seeks performed currenlly set to tOO)
• Read and wnte limes for File UO are in seconds per 64K byles
' For the l.Jve<more Loops and Ohrystone rests only. hlghe< numbers mean
laster perlormarce

IBM PS/2 SOZ

IBM PCAT
3.93
3.92
4.21
6.46
7. 12
NIA
7. t 2
7.47
4.29
N/A
1. 18

N/A- NOI applicable
1 All limes are 1n seconds Figures were generated U5lllQ the 8088/8086
llefSIOn ( 1

IBM PCAT 5.0

1.22

LOW-LEVEL PERFORMANCE•

958

IBM PS/2 50 Z 8.1

1·46
. 18
1.30

All times are on minutes seconds Indexes show relauve performance. lor all 1nde>ces. an 8-MHz IBM PC AT- 1

CPU
Matrix
String Move
Byte-wide
Word-wide:
Odd-bnd.
Even-bnd.
Sieve
Sort

6 .9 *

CPU
CONVENTIONAL
BENCHMARKS
959. 11
UNPACK
Livermore Loops5
(MFLOPS)
0.02
Dhrystone (MSC 5.0)
(Dhry /sec.)
2253

FPU
Disk VO
Video

D
D
D
D
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signed to maximize economy, not per
formance. Indeed, a quick check re
vealed that the IBM PC AT is the only 8
MHz 80286 system for which the BYTE
Lab has benchmark results, using the
new BYTE benchmarks . Thus, I had to
compare the Bravo/286 to IO-MHz
80286 machines.
The Bravo/286 compares favorably to
the true-blue IBM AT in all the bench
marks , probably because of improved
memory and UO accessing. The bench
mark s reveal similar performance be
tween the Bravo/286 and IBM's original
10-MHz PS/2 Model 50, except in the
disk and database areas, where the Bra
vo/286 is noticeably faster. The newer
IBM PS/2 Model 50 Z, on the other
hand, leaves the Bravo/2 86 behind. With
the exception of the database tests, the
Bravo/286's performance fits right in the
middle, between the 8-MHz IBM AT and
the JO-MHz PS/2 Model 50 Z for all the
benchmarks.

Compatibility
With a company as mature as AST Re
search and an architecture as well estab
lished as that of the 80286 AT , compati

bility should hardly be an issue . Every
program I could get my hands on ran
without a hitch .
The only glitch I noticed was with the
VGA adapter running a not-well-behaved
VGA demo prog ram for a n Intecolor
monitor. When the program started
playing around with the color palette , the
di splay switched from 256 colors to
shades of gray. AST is checking on the
problem. Aside from this little anomaly,
I had no other compatibility problems
with this system.

An Economical Choice
The economy of the AST Bravo/286 is
most visible in the pricing of its base
(Model I) configuration (5 l 2K bytes of
DRAM , no floppy disk drive). Unfortu
nately, the options quickly add to the bot
tom line ($1 50 for a 1.2-megabyte 5 1.4
inch floppy disk drive , and $850 more
for a 40-megabyte IDE hard disk drive),
making the expanded system economi
cally less competitive . However , you
could certainly buy these options from a
less-expensive source and install them
yourself.
Its small size makes the diskless Bra

vo/286 a good choice for use as a LAN
workstation. You'll just have to add
video and network interface boards.
The AST Bravo/286 is a small, well
designed system that integrates many of
the peripherals that you would common
ly need in an AT system . It offers moder
ate performance in an economical pack
age that is nonetheless made with the
same care and quality construction that
have given the AST Premium/286 and
other AST systems good reviews in the
past.
If you 're looking for a high-perfor
mance super-AT, this is not your system.
But if you want a well-made, economi
cal, AT-class machine with the extras
built in , the Bravo/286 might be just the
machine for you . •

Roger C. Alford is a project manager for
Nematron Corp. , a manufacturer of in
dustrial computers and terminals in Ann
Arbor, Michigan. He has written over 75
computer- and electronics-related arti
cles and is the author of the Program
mable Logic Designer's Guide (Howard
W. Sams & Co. , 1989) . He can be
reached on BIX c/o "editors. "

The most
powerful
expanded
memory

software
available.
TUBBOEMS
Turbo EMS now includes "Automatic Spillover" and special support for
Windows, Excel, DESQview, and Ventura.

'Ill

• Provides "Automatic Spillover- between
any combin:.Hion of expanded memory,
extended memo ry and disk file space
• Simulates LIM 4.0 expan ded memory w ith
UM 3.2 hardware
• Allo ws custo mi zed individual
configuration files for multiple sofrwa re
applicatio ns
• Suppons the LIM XMS 2.0 specifica tion
for extended memory

• Prov ides up 10 32 megabytes of LI M 4.0
exp:.mded memory
• Totall y ne1work compal ihle and
rdoc:.11able to RAM lx:1ween MOK L\ and
I megabyte

Turbo EMS $99.95 ~Ug)!<:-J<:U rc1"''
For the name of the dea ler nea rest you or
for more information ca ll Llm:.ma.

4393 Viewridgc Avenue, Suite A • San Diego, CA 92 12.) • 6 I 9/ 'i65-6'100 • FAX 6 19/ )65-0798
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Data to Go

Sysgen' s removable hard
disk cartridge system
hooks to Macs or PCs
Don Crabb

R

emovable hard disk drives have
been around for years as back
up devices , but they have
recently caught on for every
day use. Their performance has im
proved significantly in the past year , and
they're available in both Mac and PC
versions, thanks to the SCSI-standard
interface.
Removable media schemes include re
movable drives , which have the spindle
sprocket and read/write heads in the car
tridge, and removable disk cartridge sys
tems, which let you remove the disk plat
ter from the drive mechanism. Typical of
the latter is the Sysgen Maxi RD45 hard
disk drive, which uses a SyQuest drive
mechanism and 45-megabyte disk car
tridges.
As a hard cartridge system, the Maxi
is less fragile than removable drives, and
additional cartridges are less expensive,
since they contain only the platter.
They're also quite fast: The Maxi has a
25-millisecond average seek time. The
drive works with the Mac Plus or higher
and the IBM PC, PS/2s, and compatibles
(the PS/2 version was not available for
this review). But Macs and PCs can't
share the same cartridge; if you plan to
use the drive on both platforms, you'll
have to buy two cartridges.
The Maxi isn't cheap: The Mac ver
sion includes installation software and
one cartridge for $1695. For the IBM
machines, you'll also need a PC-bus in
terface ($195) or an MCA-bus interface
($250). Additional cartridges are $175

The Sysgen Maxi RD45 combines the speed ofa fixed hard disk drive
with the portability ofa removable media system.

each . The Maxi compares well against
removable hard disk systems, but it is
more expensive than my portable Jas
mine DirectDrive 140 ($1499) . For
backup purposes, it's considerably more
expensive than slower Bernoulli drives
or tape backup systems .
Each removable hard disk cartridge
holds 44.4 megabytes of data when for
matted. The clear plastic case houses a
single platter suspended in the center of
the case . The drive mechanism accesses
the platter via a sliding window located
on the side of the case. The drive is about
as fast as many Mac SCSI disk drives; the
PC versions are more than twice as fast as
a standard 30-megabyte IBM PC AT in
ternal hard disk drive.
The Maxi drive includes two SCSI
ports and an external SCSI ID DIP
switch that's convenient when you're
plugging the drive into an existing chain
of SCSI devices. The Maxi lacks internal
SCSI termination but includes an exter-

nal SCSI terminator that you'll have to
add, depending on the place of the drive
in a SCSI chain.

Testing to the Max
I tested the drive by connecting it to a
color Mac II with 8 megabytes of RAM,
a I-megabyte Mac SE, and an IBM PC
AT with I megabyte of memory. In all
the tests, the Maxi drive was the only
SCSI device I connected, and the test disk
was always the start-up (boot) disk.
On the Mac, I installed System 6.0 .2,
Finder 6.1 , and the other system soft
ware from the 6.0.2 System Tools pack
age. I kept only the desk accessories ,
fonts, INITs, and cdevs that were sup
plied with the Apple system. I didn't in
stall any other INITs, cdevs, DAs, or
fonts, and I disabled the CPU's data
cache for all the tests. I also installed
version 2.56 of the Maxi software on the
drive . For purposes of comparison, I've
continued
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included benchmarks for Apple's Hard
Disk 40SC 40-megabyte internal drive
and Mass Micro's DataPakhd 120,
which comprises a 120-megabyte drive
along with a SyQuest 45-megabyte re
movable hard cartridge drive system in
one box (see table 1) .
On my AT running DOS 3.3, I in
stalled the Maxi PC-bus ( 16-bit direct

memory access [OMA]) SCSI adapter
card in slot 3 and version 1.00 of the
Maxi software. Table 2 shows a com
parison of the Sysgen Maxi RD45 against
the standard 30-megabyte IBM drive in
my AT.
I ran vir tually every Mac and DOS
application I had on the drive-every
thi ng from Excel (both PC and Mac) to

Table 1: Benchmark results on rhe Macintosh. All rimes are in minures:seconds.
Each riming reflects the mean of JO repetitions ofeach benchmark
(NIA = nor applicable).
SCSI read (1 block/32 blocks) ; 500 seeks
Macll

Mac SE

Sysgen Maxi RD45

0: 14.09/0:36.60

0: 15.51 /0:39.20

Apple Hard Disk 40SC
Mass Micro
DataPakhd 120
Fixed hard disk drive
Removable cartridge

0: 15.30/0:36.10

N/A

0:18.97/0:37.78
0: 14.07/0:37. 75

0:21.35/0:41 .90
0: 18.50/0:40.77

Large file (5-megabyte) write/read
Mac II

Mac SE

Sysgen Maxi RD45

0:26.10/0:26.14

0:39.20/0:38.03

Apple Hard Disk 40SC

0:26.14/0: 23.46

N/A

Mass Micro
DataPakhd 120
Fixed hard disk drive
Removable cartridge

0:32.26/1 :43 .54
0:26.46/0:25.50

0:45.18/2:15.10
0:41 .67 /0:39. 12

Table 2: Byre disk 110 benchmark results as run on rhe IBM PC AT.
All rimes are in seconds.
Sysgen Maxi RD45

IBM 30-megabyte
internal hard disk drive

Hard seek
Outer track
Inner track
Half platter
Full platter
Average

3.19
3.18
8.44
10.32
6.28

3.28
3.30
11 .30
16.59
8.62

DOS seek
1-sector read
80-sector read

5.15
18.45

11 .66
24 .33

File 1/0
Seek
Read
Write

0.15
0.013
0.014

0.22
0.021
0.022

4.04
3.55

8.92
8.16

1-megabyte
Write
Read

ParcPlace's Smalltalk-80 (Mac)-with
out any problem s. The drive worked
equally well when connected to the Mac
and the AT .
One look at the benchmark tables
proves that the Maxi is fast. With a 25-ms
average access time, you'd expect that.
But I didn't expect it to perform over
twice as fast as the 30-megabyte internal
drive in my AT. I attribute most of that
increased performance to the Maxi 's 16
bit SCSI OMA adapter. Sysgen says that
th is card blasts data out at sustained rates
of almost 1 megabyte per second , with
burst rates reaching 5 megabytes per
second.

Delicate Matters
While portable , the Maxi cartridges are
still essentially platters, and you should
treat them with care. If dropped to the
floor, the cartridge would probably
break. And unlike normal drives, which
are sealed , a sliding window on each car
tridge can let in potentially damaging
dirt apd dust. Under normal conditions,
however , the drive movement blows dust
particles off the disk, keeping the car
tridge clean .
Sysgen claims that the cartridges are
rugged enough (when tran sported in the
supplied padded cases) to take along in
your briefcase or ship cross-country.
They are rated to survive impacts of up to
40 g's. I carried a full cartridge (with 40
megabytes of Mac files on it) in my soft
sided briefcase for about a month. It saw
significant abuse (i .e., the case was
bumped , jossled, and repeatedly x-rayed
at airports) yet never failed to work prop
erly; even the Mac Desktop remained
pristine .
I also shipped this same cartridge
from my office to my home and back
again via Federal Express . I enclosed the
cartridge in its padded plastic case, and
then I put it into a standard cardboard
overnight letter (the package went from
my office in Chicago to the Federal Ex
press hub in Memphis and back to my
home) . The cartridge worked fine after
both trips , although the plastic carrying
case was a little worse for wear.
In a month's worth of accelerated
abuse and testing, the two cartridges I
used worked fine. But be warned: Re
peated abuse of a cartridge can have a
cumulative effect on cartridge compo
nents.

Decisions, Decisions
Other vendors besides Sysgen incorpo
rate the SyQuest drive in their removable
hard cartridge systems , but the Maxi is
continued
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Anyone can produce a com
puter-aided drafting and desigr
package that sells for thousand!
of dollars. But creating one
that's fast, powerful, and afford
able takes real ingenuity.
That's exactly what we've
done at Generic Software:" We
sell the most widely used CADD
program in the world for under
$500.

CADD
30

~111hol

Llhr.u;

Desk Convert

PC Magazine ranked it
"Editors Choice" in a face off
with 17 low-cost CADD pock
ages. "This product is an out
standing value from every poin1
of view and is highly recom
mended." "A paperback
version of AutoCAD': stated
PC Week.
And our CADD programs
are just part of what we offer.
You can start with Generic
CADD Level 1;" then advance
to other levels as your needs
and skills-expand.
And you can use our CADD
add-ons, Utilities, and symbols
libraries to design the CADD
system that fits your needs.
You only pay for the func
tionality you need, and the
functionality you get has depth .
Critic tested, market
approved. Generic Software
offers price, quality, and sup
port. Match our customer
support against anyone!
•Unconditional 60-day
guarantee on most products
• Unlimited free technical sup
port • Free monthly newspaper
• Regular updates at modest
prices. All adding up to prove
that the only thing generic
about us is the price.
Call us for a free CADDalog"
or for the name of your local
dealer: 1-800-228-3601.
© Generic Software Inc., level 1 and Generic
CAOO ore trademarks of Generic Software Inc .,
11911 North Creek Parkway South, Bothell, WA
98011. Macintosh is o trodemork of Apple Com·
pute r Inc .

Generic
0
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Sy gen Maxi RO.i5

Company
Sysgen, Inc.
556 Gibraltar Dr.
Milpitas, CA 95035
(800) 821-2151

Size
43/.s by 11 by 71/4 inches; 3 1/2 pounds

Hardware Needed
Macintosh Plus or higher; IBM PC ,
PS/2, or compatible

Documentation
User's manual

Price
External hard disk drive (includes one
45-megabyte cartridge and a SCSI
terminator): $1625
Internal hard disk drive (for PC and
PS/2s only): $1325
Macintosh interface: $80
PC -bus interface: $195
MCA-bus interface: $250
Additional cartridges: $175 each

Inquiry 889.

the only drive with a 16-bit SCSI adapter
for the PC. The real decision to make
with regard to the Maxi is not whether
you'll buy this particular drive, but
whether a removable hard cartridge sys
tem is right for you.
The Maxi is convenient for backing up
fixed hard disks, since it's reliable and
fast. But the cost is high: $175 for a blank
44.4-megabyte cartridge isn't cheap .
Compare that to $30 for a 38.5-megabyte
DC-2000 streaming tape or $45 for a 60
megabyte DC-600 tape. Although both
tape formats are much slower than the
Maxi, and you can't use them as random
access system drives, they're a lot less
expensive for archival storage. Also, the
reliability of magnetic tape for long-term
storage is well documented .
A better use for the cartridge might be
to keep only critical system backups of
important data and applications that
need to be up and running immediately
after a hard disk crash.
The Maxi is useful for day-to-day data
storage, if you don't need more than 44.4
megabytes of disk space. But the Maxi's
best application is probably in locations
where security is a big concern, since

you can remove Maxi cartridges and lock
them away at the end of the day.
If you decide to use the Maxi to trans
port data between offices or on business
trips, you 'll have to make sure that a
Maxi drive awaits you at your computing
destination. This is a drawback over tot
ing a small portable drive . I carry my
Jasmine DirectDrive 140 with me when I
go on the road; it plugs into any Mac
SCSI port. It may be more fragile , but
after a year of abuse, the drive still hasn't
failed. Of course , the Jasmine drive is
heavier to carry than a Maxi cartridge.
Personally , I need more than 44.4
megabytes of data on a single hard disk
volume, so I can't use the Maxi . But your
data needs might be different. And for
the price of an interface kit and an extra
cartridge, you can use the Sysgen Maxi
RD45 in Macs, PCs, and Micro Channel
PS/2s. •

Don Crabb is the director oflaboratories
and a senior lecturer for the computer
science department at the University of
Chicago. He is also a contributing editor
for BYTE. He can be reached on BIX as
"decrabb."

AutoKey 400 programmable macro keys!
Simplify DOS, D-base, Lotus 1-2-3.
Boost your CAD per.formance.
Automate word processing.

coming soon

Mouse
Macros

• Plugs into your keyboard line.
• Uses no system memory.
• Requires no software.
• Has its own microcomputer.
•Eliminates complicated memory
resident macro programs such
as SuperKey and ProKey.
Mextel Corp. 159 Beeline Road
Bensenville, Illinois 60106
AucoKey is trademark of Mextel Corp. All ocher product names are
trademarks of their respective manufacrurers. ©I 989 MEXTEL CORP.

Call 1-800-888-4146

(inside IL call 312-595-4146)
AutoKey 40 · · · · · · · · · · $139.00
.... AutoKey 20/20 · ·
· · S289.00
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Graphics Choices Driving You Crazy?

Indecision about graphics platforms is
costing software developers money. AL
Media Cybernetics, we maximize our
development productivity and minimi7.e
our risks by basing our application pro
grams on HALO. We used HALO to
develop popular applications like Dr.
HALO and Image-Pro.

Media Cybernetics now offers three
versions of the HALO Graphics Toolkit:
HALO

Making the HALO choice gives you DOS or
OSl'l support today with a clear source code
compatible path to Presentation Manager
tomorrow. It also gives you a shortcut to
building a user interface, the hardest part
of application development.
The HALO development environment
offers a comprehensive, reliable series of
libraries and t.ools that are professionally
documented and supported. Even more im·
portant, HALO is here to stay. We've been
supporting software developers since 1982
and we are proud that 70,000 program.men
and nearly 400 Independent Software
Venders CISVa) are part of the HALO
family.

• The premier graphics t.oolkit
• 200 graphics subroutines
• Supports over 180 input, output, and
graphics devices
• Device support for scanners, high
resolution imaging and VESA boards
• 18 compiler interfaces

Thi HALO Window Taal/di
• Event-driven environment for
graphical user interface design
• Command bars, pull-down menus,
ac:roll bars, radio buttons and icons
• Available for Microsoft C
• Intelligent memory management
• Full HALO capability

HALD tor OS/2
•
•
•
•
•

Source code compatible with HALO
HALO speed, power and capability
Multi-threaded, multi-tasking
Dynamic Link Library
Supports background mode graphics

Ci1c# 182 011.,,.rS.nia Canl (DBALBRS: 183)

Making these decisions isn't easy • but
HALO has the best track record in the

industry. We believe that a strong con
temporary graphics toolkit is essential to
your success.
If you are concerned about the long term
consequences of your graphics choices,
call 1-800-992-HALO

,,,.-~~~ETICS"

Imaging and GraphicsTechnology

8484 Georgia Avenue

Silver Spring, Maryland 20910
3011495-3305
3011495-5964 FAX

SOFTWARE REVIEW

Mastering the
PCX Format
Add PCX compatibility
to your graphical
software using the PCX
Programmer's Toolkit
Bert Tyler

T

he graphics programmer con
fronts a bewildering array of
graphical file formats . The PCX
Programmer's Toolkit, from
Genus Microprogramming, supports one
of the more prevalent-PCX. ZSoft de
veloped PCX for its PC Paintbrush pack
age. Ventura Publisher and PageMaker
support it, as do virtually all fax and
scanner products. So PCX compatibility
is a handy feature to add to your graphi
cal software.
I tested version 3.5 of the PCX Pro
grammer's Toolkit on an IBM PS /2
Model 80 with its built-in VGA adapter.
The PS/2 is connected to a LaserJet II
printer, and it uses a Logitech C-7 serial
mouse as a pointing device. The Toolkit
directly supports virtually all the stan
dard IBM CGA, EGA, and VGA modes.
Only CGA mode 5 is missing. The Tool
kit also supports Hercules monochrome
mode and SuperVGA modes up to 800 by
600 pixels by 256 colors for the Paradise ,
Tseng Labs, and Video Seven chip sets.
It also supports the most popular ex
tended SuperVGA video modes. I was
able to test all the standard IBM modes
on my PS/2.

The Toolkit Utilities
The Toolkit comprises a set of stand
alone utilities that create and manipulate
.PCX files , and a set of library routines
that let you add the same kinds of func

tions to your own programs . The utilities
were built from the supplied library rou
tines , and they demonstrate the strengths
and weaknesses of the library .
Unless you already have a collection of
.PCX images to manipulate, the first
utility you're likely to use is PCXGRAB,
a TSR program that grabs the contents of
your screen and saves it to disk when you
press a preselected hot key. PCXGRAB
can save both graphics and text screens. I
tried it with every IBM graphics format
supported by the Toolkit. I had no prob
lems savi ng the various screen images .
I did run into minor confl icts with the
Fl 1 and Fl2 keys on the IBM Enhanced
keyboard. With PCXGRAB loaded and
intercepting keyboard activity, other
programs, such as MS-Kermit and my
own graphics programs, lost the ability
to detect F 11 and F 12. Fortunately, fe\Y
programs require the capabilities of the
Enhanced keyboard, and PCXGRAB is
easy to deinstall , so this wasn't a major
problem. For particularly nasty pro
grams that don ' t use the BIOS to perform
video-mode changes-the manual cites
AutoCAD-you can tell PCXGRAB to
expect to find the screen in a particular
mode.
After you've grabbed an image, you
will want to display it with PCXSHOW.
It can display stand-alone PCX files as
well as PCX images stored in special
PCX-format libraries . Options include
spec ifying a region of the screen in
which to display the image, and leaving
the screen in graphics mode (useful for
slide shows and demonstrations) . I ran
into a minor but annoying problem with
PCXSHOW and monochrome images
saved by PCXGRAB . Unless I forced
PCXSHOW into the proper monochrome
mode (by means of its /mcommand-line
argument), monochrome CGA and EGA
images appeared on my VGA system in
odd colors-green and white in CGA
640- by 200-pixel mode, and brown and
blue in EGA 640- by 350-pixel mode .
PCXPRINT was the most disappoint

ing of the utilities. This program , which
does what its name suggests, works only
with monochrome images and (at least in
version 3.5) only with LaserJet II and
compatible printers. Moreover , the larg
est image I could print on my LaserJet
II-using a 640- by 480- by 2-pixel image
at the largest scaling (200 percent)
filled only about a sixth of the printed
page. Images generated from anything
other than a square pixel format, such as
640 by 480 pixels, appeared flattened;
this effect was most pronounced with
CGA 640- by 200-pixel and EGA 640- by
350-pixel images .
Although the manual says that the
Toolkit supports IBM and Epson dot
matrix printers, that's not the case . A
note in a READ.ME file on the distribu
tion disk explains that dot-matrix printer
support will be included in the next re
lease, scheduled to be available in De
cember for a nominal upgrade fee. Even
so, there's no promise that the Toolkit
will support color printers. Genus spe
cifically recommends the use of pro
grams like PC Paintbrush for printing
PCX images in color. A Genus spokes
person acknowledged that the Toolkit 's
printer support was wea k, and that the
primary focus of its next version would
be to add dot-matrix printer support and
expa nd printed output to full-page
images.
PCXCUT clips a rectangular chunk
out of a displayed PCX image-you spec
ify the region with cursor keys or the
mouse-and saves it to a separate image
file. PCXLOC displays an image along
with the pixel coordinates of a keyboard
or mouse-driven cursor. It' s a handy way
to identify landmark locations within an
image.
PCXLIB is an ARC-like utility for
PCX files, with the added feature that
the other utilities and the routines in
cluded in the Toolkit can manipulate
images "in place" within an image li
brary . PCXHDR interprets a PCX file's
continued
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PCX Programmer 's Toolkit 3.5

Company
Genus Microprogramming
11315 Meadow Lake
Houston, Texas 77077
(800) 227-0918
(713) 870-0737

PCXFIX fixes up older PCX files that
don't conform to the latest specifica
tions . I tested all these utilities success
fully , except for PCXFIX. I just didn 't
have old-style PCX files to convert.

The Library Routines

Hardware Needed
IBM PC XT. AT. PS/2, or compatible;
IBM CGA, EGA, VGA, Hercules, or
com patible adapter; Paradise, Video
Seven, or Tseng Labs SuperVGA chip set.

Software Needed
MS-DOS 2.1 or higher

Price
Toolkit: $195
Toolkit with library source: $495
Inquiry 885.

header. It reports the image's resolution,
palette contents, and preferred video
mode. PCXTRANS converts text
screens saved by means of PCXGRAB
into ASCII text format and vice versa .

The library routines provide functions
that assist in the manipulation of PCX
files, libraries, and displays . Note that
the supplied routines don't help you to
create images from scratch (though they
do support cutting and pasting from
other PCX images). Figuring out how to
draw a circle on the screen is still up to
you or some other graphics package.
The routines enable you to display
images, store and retrieve them from
files and image libraries, and print them.
In addition, the routines support image
buffers and virtual memory buffers.
T h ink of these as RAM-resident versions
of PCX files . The buffers are com
pressed PCX images, and the virtual
memory buffers are uncompres sed
images. These buffers- which may be
stored in conventional or expanded
memory-confer significant speed ad
vantages.

A variety of query routines let you de
tect the presence of an MDA, CGA ,
EGA, MCGA , VGA, or Hercules video
adapter. It can even detect the presence
of a Paradise, Tseng Labs, or Video
Seven SuperVGA chip set. You can also
check for the presence and amount of
free EMS or standard memory .
The libraries come with interfaces to
C (Microsoft, Borland , and Lattice) ,
Pascal (Microsoft and Borland), BASIC
(Microsoft) , FORTRAN (Microsoft) , as
sembly (Microsoft and Borland), and the
Clipper. I ran all my tests usi ng Micro
soft C 5. l . You don 't owe Genus royalties
if you distribute executables containing
the Toolkit routines , but you can't dis
tribute .OBJ or .LIB files that contain the
routines , and you can't distribute the
Toolkit 's stand-alone utilities . For $300,
you can get the library source code.
To test the Toolkit routines , I added
PCX read , write , and print features to a
Mandelbrot program that I wrote . The
program already creates graphical dis
plays in all the IBM -s pecific video
modes , and it writes and reads an alter
nate file format (GIF), so that using the
con1inued

An Introductory Short Course taught by
Celso Grebogi, Edward Ott and James Yorke

Broadcast Live from the University of Maryland
October 3, 1989 from 11 :00 am to 5:00 pm Eastern
Receivable at designated locations and on your organization's satellite dish.
For a free color poster and for information on fees and viewing locati ons
call 1-800-344-6712, or 301-454-8955 (FAX # 301-454-8841)
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OURS
Quali t y

Serui ce

THEIRS?
li§ili!iii

or

Reliability ...
Ualu e ...
Ergonomi c ...

v Performance

v Higher Price
v Lower Resolution
~

v

Low er Price

v Higher Resolution
v
v

1600(H) H 1280(U)
PiHels
v 3 yr Warranty
v 60 Day Money Ba ck
Guarantee
v Faster
v Custom Screen Fonts
vThe Elite / 1600"'
Display System

~

v Highest Data Rate

v Unlimited Technical
Support

v

12801HI H 960(U)
PiHels
1 yr Warranty
NO Money Back
Guarantee
Slower

lv???

v Deliuers a picture that
Publish magazine called
"a real knockout with the
finest teHt display you ·'//
find on any monitor
Mac or PC.''

Mee t our new Elite/1600 111 a co mplete ultra

We carry a complete line of high

high resolution l 9-inch monochrome d isplay

resolution color, monochrome and gray-sca le

system with a l 600 x 1280 pixel resolution. le

display systems.

offers che highest quality two-page display
syste m ava ilable fo r the IBM PS/2 Series, and
IBM PC and compa tible.
le has che sa me resolutio n as the
Sun -4 work cation moni tor. The ex traordinary
di splay, combined with a clean, stable, fl icker
free picture means your images are razor sharp,
alignment pe rfect, drawings pin-po int precise.
Each display syste m comes complete

The monito r you've got in mind
is probably in our w a re h o use right now!
Call our ro ll free number today, for
our free information package.

1-800-343-5532
Discover for yourself how beautiful
a big monitor can be .

Got the picture?

with a high resolution moni tor, video interface
card , and software drivers.
The Elite/1600 ™is pare of our
extensive family of di splay produces fo r rhe
IBM compat ible and Mac intosh computers.
4201 Remo Crescent, Bensalem, PA 19020 USA
Phone: (215) 639-1636 FAX : (215) 639-3420
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ONE COMMUNICATIONS
PROGRAM THAT
MAKES ALL OF OUR
INCOMPATIBLE
COMPUTER
SYSTEMS
COMPATIBLE?
I CALL THAT
UNLIKELY.
They call it
TERM.
TERM runs identically under DOS, UNIX, XENIX,
VMS, BTOS and MAC?
TERM i key troke-for-keystroke compatible acros.5 all of our different
computer sy terns and offers feature like automatically restanable file transfers,
daL1 compres.sionand CRC error deteaion.

But, can it be customized?
TERM' built-in script language is so sophisticated that it allow exact solutions
tailored to our specific need.5. In fact, there are over 25 pre-built scripts
provided for solving problems like unanended file transfers, remote sy tern polling,
and error logging.TERM script allow building customized menus, data entry
screens and pop-up window designed for your unique application .
10 be

And it talks to non·TERM systems?
Fluently.TERM comes wich nine protocol and thineen terminal emulations...
that' enough 10 communicate with a wide variety of different sy terns.

DEC Terminal Emulation?

TERM. Powerful Communica~ons.
Features:
,,. Automatically restartable file transfers
,,. State-of -the-an Lempel-Ziv-Welch data
compression
,_. Exact VT220, VT102, and VT1 00 Emulation
on All systems
~ Fully remappable keypadsuppori
,,. Full color suppor1
~ 38.4K file transfers
,_. KERMIT Protocol for mainframes
,_. XMOOEM and YMOOEM Protocols for
bulletin boards

Wait till you see it. TERM' Vf220 emulator meets the need.5 of all of our
di ision by providing exaa Vf220 and Vfl02 emulation on all terminals. \~'ve
got full graphics charaaer suppon even under nix...not to mention Televideo,
SCO colorconsole and the other emulations.
o.iiM Kilt• si'Sl4ms M:nct1118 1.u1. (0635) 241 oac

Where did you find it?
I called: 801-268-3088

TERM
SOFTWARE
CO MMUNTCATIO
Call or write for compleie informa1ion

F.....: 'llluns Data (33 1) 30 21 ~ 05. Tup log (331) 42 04 21 I
s...!1x: Tup log (322) 672 22 40

All orders hipped 2nd Day Air

"' Electronic maiVTELEXIFAX
,,. Easyfink/MCI Gateway

TIRM is available now on Ahos, Apple Macincosh, Anx/AreJ.e, AT&T, Bricish Telecom, Bull. Burroughs,
CCI, ~lerity, Convergenc Technologies. Coumerpoim ystcms, Cubi~. DEC VAX, Fomme. Gould, Harris,
Heurikon, Hewlen Pllckard, Honqwell, IBM, ICL. ICO, , IMP. lmegr.ned Solutions, Imel, Jarog:ne, L3nicr,
Masscomp, Momentum, M01orola, CR Tower. ixdolf Targon, Nonhem Telecom, Plexus. Prime, Pyr.lmid,
Ridge Compucer. Sequent, igma Designs, Sun ~tion. Tandy, Unisys, V'tCtor, Wmg PC, Zcnich and
Zilog. Find out how easy ii is ro get your VMS, UNIX, XENIX and MSDOS m:ichines all togeiher
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llllr. ESA (0541) 741113
AstnliJ: Qumx (07) 83 I 8666

,,. Remote PC execution
,,. Powertul script language fOf customized
applications
~ Wildcard file sendlreceive capability
,,. Auto-login, diaVrediaJ modem control
,,. Unlimfted auto<ial directory
~ Perfonns unattended file translers
"' Remote maintenance capabifrty
~ Online User's Manual for instant help

6CENTURY
~

SO F T WAR E

5284 South 320 ~1. uite Cl}! Salt L1ke City, Utah 8410 (801) 268-3088
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REVIEW

MASTERING THE PCX FORMAT

Oh, No!!
Toolkit's routines to add PCX support
was straightforward .
I liked the fact that I didn't have to use
the Toolkit routines to initialize the
graphics adapter. Although the Toolkit,
of course , supports that, you can also just
tell it what video mode the adapter is al
ready using . That's handy in cases like
mine, where you're simply adding PCX
capability to an existing program, and
it's vital if you're using another graphics
package that must initialize the adapter.
Adding a PCX-save feature to my pro
gram took just eight lines of code . Half
the job was to convert my internal video
modes to the Toolkit's video-mode IDs.
The feature worked on the first try. Put
ting in PCX-restore took longer, since
my program needs information about the
resol ution of the incoming image. But I
also got it working in short order, and
then I tackled PCX-print. Considering
that my program didn't have any print
options to begin with , I was pleased to be
able to implement PCX-print in just IO
more lines of code . Of course, the printer
routines suffer from the same limitations
as the PCXPRINT utility , so I had to set
tle for tiny and , in non-640- by 480-pixel
modes, squashed printouts.
I wrote several additional utility pro
grams while checking out the library
routines and found the routines to be
clearly documented and easy to use. The
manual documents each routine sepa
rately , with short examples for each rou
tine in C , Pascal, BASIC, FORTRAN ,
and the Clipper; that was invaluable.
Technical support is available by way
of telephone, fax , CompuServe , and
ZSoft's BBS. When I called technical
support to ask about printer support, I
talked to a courteous person who didn't
know the answer right away but found
someone else with the information in less
than a minute.
I found the PCX Programmer's Tool
kit to be intuitive and useful. The lack of
dot-matrix printer support was annoy
ing, but this problem may be resolved
shortly. I would recommend checking on
this item first if it's a priority for your
application. Other problems, such as
PCXGRAB 's difficulty with the En
hanced keyboard , and PCXSHOW's in
ability to display monochrome images
correctly, were minor, and I had no trou
ble working around them . If you want to
add PCX support to your graphics pro
grams , here 's a convenient and inexpen
sive solution. •

They squashed the monitor!

Its the first laptop with a
screen as readable as a
CRT. . .

SPECIAL
Introductory Price

$3995
Viewable from
all angles.
•Fast 80286 CPU
•Upgradable to 80386
•Fast 40MB Hard Disk

Revolutional technology - less than an inch
thick, yet looks like a hi-res amber monitor. ..

..---
---==="'~~~

~COMPUTER CORPORATION
KISS

-~-

A
-~

KISS Computers
2604 Washington Rd.
Kenosha, WI.
53140-2375

414 •
414 •
800.
(Fax) 414 •

652 •
694.
438.
694 •

5477
5477
5477
2441

SHOOT TO THRILL!

CountDisk'V"

~ Computer Dart

Gun Game
Relieve stress and
have hours of fun
with your computer!

~
95
•

519

INCLUDES:
~45 Caliber Dart Gun
*6 Soft Darts (Suction Type)
*5.25" Game Disk With :
Bullseye Darts
Championship Darts
Baseball Game
Count Disk Target
Executive Decision-maker
Boss Panic Screen
And FREE membership to
the Count Disk Club

1-800-344-1996

Bert Tyler holds· a B.A. in mathematics
and is an independent PC consultant. He
can be reached on BIX as "btyler."
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AFFORDABLE
COIWECTIVITY

A VERSATILE LAN-ALTERNATIVE FOR $395
to connect any combination of
computers, printers, and plotters for :

....
....
.,..
....

THREE MODELS TO MEET
YOUR APPLICATIONS
The Print Master® II 804 Series
is BayTech's newest intelligent con
troller with four ports and a 256KB
dynamically allocated buffer.
Available in your choice of four
serial ports (RS-232C or RS-422A),
four parallel ports, or two serial and
two parallel ports, the 804 Series
offers affordable connectivity.
The 804 Series provides a cost
effective solution for users who want
to maximize their resources. Each
four port model allows you

printer sharing
plotter sharing
buffering of data
LAN printer expansion

Models with serial ports allow
you to also connect modems or any
other RS-232C device for computer
to-computer communication and
modem sharing.
The 804 Series allows simul
taneous data input from computers,
output of print data and full duplex
communication between pairs of
computers.

LAN APPLICATIONS
The 804 Series is ideally suited
for expanding the printing capabilities
of a LAN system. By acting
Circle 33 on Reader Service Card (DEALERS: 34)

as a printer server, it can off-load
network traffic and provide port
expansion and extra buffering.
BayTech products are covered by
a one-year warranty and are sup
ported toll-free by a team of applica
tion engineers.
Call us today to learn how the
new Print Master® II 804 Series can
become your connectivity solution.

BayTech
Bay Technical Associates, Inc.
Data Communications Products Division
200 N. Second Street, P.O. Box 387
Bay St . Louis, M S 39520 USA
FA X : 601 -467-4551
Telex: 910-333- 1618 BA YTECH
Phone: 601 -467-8231 or toll-free

800-523-2702

APPLICATION REVIEW

A HyperCard
for the PC
Build and launch
applications
with HyperPAD's
object-oriented,
push-button approach
Bob Stepno

ollowing in the footsteps of
Apple's HyperCard for the
Macintosh, Brightbill-Roberts'
HyperPAD for MS-DOS is an
intriguing product that might attract a
new generation of programmers.
Actually, HyperPAD is part toolkit
for building front ends and tutorials, and
part application package. As a toolkit, it
is the most fun I've had since my folks
gave me that Erector Set. As an applica
tion package, it's more useful than I
expected.
Like HyperCard , HyperPAD shows
you screen after screen of layered back
grounds, information fields, and but
tons. Each screen is called a page , and
files that contain the screens are called
pads. (With HyperCard, you call each
screen a card and each file of related
cards a stack.)
If you like to streamline your DOS ap
plications with batch files , shells, and
front ends, and if you ' re curious about
object-oriented programming, Hyper
PAD deserves your attention. It also
makes quick work of building a tutorial
or a prototype of a new application . It
includes a screen-capture utility that
quickly imports spreadsheet layouts,
word processing menus , data -entry
screens, and other displays from text
based applications.

F

The home pad can launch any of 11 built-in applications plus DOS utilities.

Object-Oriented Programming
HyperPAD's programming language,
PADtalk, is similar to HyperCard's Hy
perTalk. For example, to put today's
date in a field in HyperCard, you would
use the following HyperTalk line:

put the long date into field "Date"
In HyperPAD, you just join "long" and
"date" into one word (longdate) and end
the line with a semicolon.
From the user's perspective, Hyper
PAD is object-oriented. Each button,
field, background , page, or pad is an ob
ject. Each object has attributes, such as
color, size, and shape, and it can have a
program script that makes it do tasks . A
button's script can make it run WordPer
fect or play "Mary had a Little Lamb ."
With cut-and-paste editing, you can com
bine the scripts of several buttons to
make one button play a tune while it

launches WordPerfect. The editing buf
fer lets you clip text, buttons, or whole
pages and then paste them in other pads.
A music pad lets you pick out notes on
a text-based image of a piano keyboard ,
save or edit tunes, manipulate playing
speeds and rests , and paste the result into
your scripts with a Play command.
The scripts and attributes travel with
their object, whether you drag the object
from one corner of the screen to another
or cut and paste your favorite button into
all your pads. For example , while I was
writing this review, all the pads in my
HyperPAD directory had copies of a but
ton called BYTE that started my word
processor and loaded the current manu
script.

Nothing Fancy
As for working with graphical environ
ments , HyperPAD takes an interesting
continued
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REVIEW
A HYPERCARD FOR THE PC

HyperPAD 1.0
Company
Brightbill-Roberts
120 East Washington St., Suite 421
Syracuse, New York 13202
(315) 474-3400
Hardware Needed
IBM PC, AT, PS/2, or compatible with
384K bytes of RAM , t'NO 360K-byte
floppy disk drives or one 720K-byle
floppy disk drive, and any color or
monochrome display graphics board
Software Needed
DOS 2.1 or higher
Documentation
User's manual, quick reference card ,
installation booklet
Price
$99.95

Inquiry 884.

route around OOS's many graphics stan
dards-it does practically everything
with text .
HyperPAD's buttons are mostly words
that are in boxes, words with shadows,
words with color backgrounds , and
words modified with IBM extended
characters. For example, a notepad ap
plication distributed with HyperPAD
uses the color attributes and line-drawing
characters to paint a spiral-bound note
book on the screen. Another pad features
a lined index card background , and yet
another shows the ever-popular tele
phone index card, complete with notches
at the bottom.
HyperPAD lacks bit-mapped images ,
diagonal lines, and curves. It could be
prettier, but the advantage is that you can
use anything developed in HyperPAD on
a low-end PC with a monochrome moni
tor without so much as a Hercules graph
ics card. (For this review, I tested the
program on a monochrome VGA-based
IBM AT-compatible system and a mono
chrome AT&T PC 6300.) If you have a
graphics machine , you can still use
HyperPAD buttons to launch graphics
display applications. Brightbill-Roberts
has also posted special monochrome ver
sions of the sample pads on its BBS.
190
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In another concession to the realities
of DOS machines, HyperPAD lets you
switch between a mouse and the key
board. This means that you can build an
application using a mouse on your PC
and then take the application on the road
in a mouseless laptop , using it with just
the keyboard.

rectory at a time, and there is no facili ty
for inspecting a file or performing other
operations found in popular DOS shell
programs . Strangely , HyperPAD lets
you type over the filenames in the Files
window, though doing so does not affect
the files .

Not All Fun and Games
Built-in Applications
HyperPAD comes with a library of 25
sample pads. Calling an application is as
easy as pushing a HyperPAD button and
entering the DOS path. You can even
give HyperPAD the parameters that you
would normally enter as command-line
options. After that, you give the newly
created button a name (usually the appli
cation name) .
By default, HyperPAD automatically
starts at its home pad, which includes one
·application button labeled DOS and 11
buttons that launch pads for a schedule
planner , phone directory , calculator,
and other desktop-accessory style appli
cations (see photo).
The planner and phone pads are simi
lar to their HyperCard cousins. The first
is actually a launching pad for several
other pads-yearly and monthly calen
dars and a daily appointment log . Click
ing on any half-hour entry in the appoint
ment book opens a scrolling text field for
that time period.
The phone pad is an address book ,
with a button linking it to a dialer pad
that actually dials the phone for you (i.e.,
if you have a modem connected) and tel ls
you when to pick up the receiver. Other
phone-related buttons and pads help you
time your calls and keep track of incom
ing and outgoing messages .
The DOS button runs COMMAND
.COM, putting you back at the DOS
prompt. HyperPAD "shrinks" to take up
only 2K bytes of RAM , which leaves
enough memory for you to run most DOS
applications .
Separate from the DOS button is a
DOS pad button, which may be the least
successful of the sample HyperPAD ap
plications. It tries to save you from the
trials and tribulations of DOS com
mands , giving you push buttons for eight
DOS operations: copy, move, delete ,
view a subset of a directory , launch a
program , format (defaulting to drives A
and B only) , and make or remove a
directory.
The DOS pad uses three scrolling
fields or windows . One is for files, one
for directories , and the other for disk
drives. You can browse through the file
names on your disks in the 16-line Files
window , but you can view only one di

Error-detection is one of HyperPAD ' s
weaknesses. For example, when I told it
to format a 3 Yi-inch floppy disk in an
empty 5 1A-inch floppy disk drive, Hy
perPAD sent the empty drive spinning
into hyperspace for a while and then re
turned to the HyperPAD screen. There
were no error messages saying I used the
wrong type of drive or that I had an open
drive door.
Coincidentally , the READ .ME file on
the disk warns that if you try to print with
the printer off-line, HyperPAD may give
you a "disk drive door open" error mes
sage. However , I got no error message at
all when I issued print comma nds with
the printer off.
I also discovered that it was possible to
lock up my computer by typing non-Hy
perPAD filenames after the program
name at the DOS prompt . Normally , you
can supply the name of the pad you want
to run as a parameter when you execute
HyperPAD from the command line. But
whenever I gave HyperPAD an invalid
parameter-even though it may have
been a valid filename-it locked up my
computer.
The system also locked up when I at
tempted to import delimited ASCII data
files that were not as clean as HyperPAD
wanted. The file-import routine requires
quotation marks as well as commas be
tween fields and allows no empty or
missing fields . These requirements are
not mentioned in the documentation .
Also, I could not load an ASCII file
larger than 600 records , but the com
pany' s technical-support person was un
able to help me find the problem. The
company says , however , that it is work
ing on the problem.
Still, with a product that stresses ease
of use and even trademarks the phrase
"push-button computing," you should
not have to push the hardware reset but
ton because of an incorrect file type.
Nearly as bad , the imported data files
became HyperPAD pads three to seven
times the size of the originals. A 14K
byte file containing data about 100 news
paper editors, for example, turned into a
64K-byte pad. A 2K-byte ASCII list of
names became a 14K-byte pad. A 7K
byte dBASE file became a 23K-byte pad.
continued

GoD DIDN'T MAKE LITILE BLUE APPLES.
KMWDID.

KMWb~Appleand

BigBlue together. KMWmakes
your Macintosh more versatile
more productive - by linking it to
your IBM midrange. Our line of
TwinAxcesS' protocol converters
colUleds any Macintosh to your
System/3X or A5/400.
New board connection fbr
the Mac IL Forasimple,cost
effective board sohrtion, choose
our1\vinAxc:ess for the Mac Il.
This easy{(}.install card plugs into
any member of the Mac II family,
with connection to your host
through twinax cable.
Held-proven multiport
products. OurTwinAxcess
Series II and Series ill protocol

converters are ideal when you
need remote attachment capabili
ties, or when you need support for
up to seven devices. TwinAxcess
~el protocol converters
provide midrange connections for
any Macintosh, as weil as IBM
PCs and comprtibles, laptops,
ASCII terminals, and most popular
i:xint.ers. We can also help you
connect to a mux, a data PBX,
AwJeTailc, or DECnet
Powerful tmtmes on every
level. TwinAxcessIXOtocol con
verters benefit your Macs, your
KMW

SYSTEMS
•

CORPORATION

Circle 154 on Reader Service Card

other peripherals, and your host,
with these features:
• file transfer to and from your host
• tenninal emulation
• manipulation of IBM midrange
datawithin software i:rograrns
such as Excei Lotus 1-2-3, and
MacWrite
• aa:ess to your host's mass
storage capabilities
• (Xinter pass-through to
ImageWriter and LaserWriter
We'd like to give you more
infonnation on all of our connectivity
choices. C.ail KMW today at our
toll-free number below.
(800)531-5167
In T~ (512) m.3<XX>
In Europe, 4418441525

REV I EW

A HYPERCARD FOR THE PC

The increased size may also account for
HyperPAD's poor performance at locat
ing text in the files-WordPerfect was
much faster searching the original text
file .

most application pads . The tutorial but
ton launches the tutorial pad , which is a
36-screen document designed to look
like an open spiral binder. Both provide
good introductions to HyperPAD .
Although both the help and tutorial
pads are little more than electronic page
turners, they do show you how to use Hy
perPAD to create more-advanced inter
active texts and demonstrations. For ex
ample , both pads have index or table of
contents screens in which each subject

heading is a button that links to a page
elsewhere in the document. Using the
same technique, any word on this page
could be linked to a page of definitions
for beginners , a more detailed discussion
of the subject, or a list of related topics
Helpful Ideas
covered by other pads-and linked to
Back at the home pad, the first buttons to
them .
You can add your own notes field to
investigate are help and tutorial. The
either pad, or you can create a separate
help button launches the help pad, which
is a 48-screen hypertext help system that
pad for notes and then build links to sec
tions of the tutorial and help pads. Open
is also available by pressing the Fl key in
------------------------------~ ing files , moving between pads, and
building your applications are all man
aged neatly with a Macintosh-like system
of pull-down menus .
An ideas pad features clip art and
sample buttons for common commands
such as Forward, Backward, Go to First
Page, and Go to Home . But all the ideas
aren 't in the ideas pad. Each sample ap
plication is written in PADtalk , and the
script for each pad , page, field, and but
ton is available to any user via a com
mand that overrides the access-level pro
tection of a pad.
But don't expect much help from the
manual. Although it has an alphabetical
section of PADtalk elements, the Hyper
PAD manual does not have a detailed tu
torial on how to write your own scripts .
The manual even lacks a list and expla
nation of error messages.
I'd also like to see some documenta
tion in the code of all those sample pads,
which are hardly mentioned in the man
ual. (PADtalk allows Pascal-style com
ments .) Heavily commented code would
be especially instructive on the more
complex sample pads , such as the move
the-numbers box puzzle and the scien
ti fie calculator.
Caveats aside, I like HyperPAD . It lets
you easily create and modify attractive
and easy-to-operate user interfaces. Gen
erally, HyperPAD works well for build
ing tutorial systems and front ends for
other software. In fact , using Hyper
PAD, you could make life easier for
someone learning and using a new word
processor or database manager.
It may not , however, offer the joys of
graphics doodling and iconography you
find in Apple 's HyperCard. But it's the
easiest system I've seen for experiment
ing in interface design and exercising
your own opinions about the right way a
SYSTEMS, INC.
program should work. •

AVtJCET

The Source For Quality Em bedded-System Tools
Avocet Systems, Inc., 120 Union St., P.O. Box 490, Rockport, ME 04856
In Maine, or oulside U.S., call (207) 236-9055
TOC: 467210 Avoccl Cl I FAX: (207) 23<H>713

Call today for free catalog 1-800-448-8500
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Bob Stepno is a journalist and systems
humanist who has been working with
computers since 1978. Hi s master's
thesis was on reading and writing with
hypertext. You can reach him on BJX c/o
"editors."

OS/2
BRINGS

NEW POWER
TO PCs.
IBM
ANNOUNCES
SYSTEMS
APPLICATION
ARCHITECTURE.
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Promises l(ept.

SAA is a reality you can plan on.
1\vo years ago IBM had a vision for the future. We
called it Systems Application Architecture; or SAA.
We said that SAA would bring IBM systems clo er
together. So that PC, midrange, and mainframe
screens could look alike. So that people accustomed
to one could feel at home at another.
We also said that SAA would make it easier for
systems to work with each other.
So here we are, two years hence. Only now, SAA is
much more than a promise. We've announced our first
SAA appl ication.
It's called IBM OfficeVision, and it could change
the way your company works, even the way it th inks.

A familiar face at every desk.
IBM OfficeVision.

extends their power, and it will work with existing
office applications like IBM PROFS~
And yom programmers will be
able to create compatible applications
for OfficeVision, thanks to SMs open
architecture.
To be delivered over the next 12 months,
OfficeVision will unite your systems as never before,
including your most valuable "data processors,"

l""' people.

Unleashing the power
ofOS/2.

ltED I

OS/2 Extended Edition is the high-test
fuel of personal computing, but it's also a cornerstone
of SAA .
Which mea ns that IBM OfficeVision can really put
OS/2 EE to work , building on advances ~
Jjke mul~itasking a~d, even more exciting,
cooperative processing.
With cooperative processing, an
OfficeVision user ca n have several com
puters sharing one task. A midrange computer might
search files in a mainframe for constructing a graph
that's displayed on a PC.
Each system does its
part, but as a user you're
completely unaware. You
simply ask for the work
to be done. How it gets
done isn't your worry.

Imagine a desktop with a self-dialing phone,
electronic mail, a connected calendar, an automatic
address book, a terrific word processor.
Then, imagine every other desk in your company
with all the sa me things, always there, arranged the
same way.
Finally, imagine several computers working as one,
running different progra ms at once, just for you.
That's the idea behind IBM
OfficeVision.
Your screen is the desktop, and
it will give you the basic necessities
of office life-phone, mail, calendar,
etc. But more to the point , because
OfficeVision will run across multiple
IBM environments-VM; MYS;
OS/400~ and OS/2:._it can be a
launching pad for bigger things,
especially at workstations powered
by OS/2.
On a PC 11etwork.
In the middle of an OfficeVision
screen, you'll be able to "snap-in"
familiar PC applications like Lotus
1-2-3® or Microsoft Excel~ At the
sa me time, you ca n run larger
business applications on host com
puters, get files from a mainframe,
crunch numbers on a midrange
and send a report on your local
area network.
You'll also be able to swap infor
011 c1 midra11ge computer.
mation right on your screen-for
exa mple, paste a graph from a
spreadsheet into a memo. Icons and
mouse cJjcks make it very simple.
What's more, OfficeVision will
protect your previous investments. It
not only accommodates your DOS
and nonprogrammable terminals, it

D

A single standard.
Multiple solutions.
We can call SAA a
standard , but that doesn't
mean much unless soft
ware developers agree with • • • •
us. And indeed they do.
Major software firms are embrac
ing SAA, creating applications of
their own for everyone from secretar
ies to CEOs, for needs ranging from
manufacturing to human resources
to finance to telecommunications.
The question is, when should you
embrace SAA? With appJjcations like
IBM OfficeVision, companies who
adopt SAA will enjoy a clea r advan
tage over those who don't. So the
time to start planning is now.
To learn more about SAA,
OfficeVision and your future, call
your IBM Marketing Representative
today.
=.=.
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On a mainframe.
© 1989 IBM Corpoo3100. SystemsApplocatoo An:twtecture. MVS. VM. ~00. (Y3/2. and PROFS.,. trademarl<s ol the IBM C0<poratJon Lotus 1·2·3 "a regosle<ed t1acJemarl< al lhe Lotus °""""Pment Cc<porauon

MIO'OSOf t Excel is a registered trademark of the Mtoosoft CorporaOOn

If yourAT-bus computer runs out ofRAM ...
expand with the unique BOCARAM/ATPLU~
and forget about memory problems.
In today's demanding business world, advanced software
asks for more memory. Boca Research has created an
answer that supplies essential memory for the latest
applications. BOCARAM/AT PLUS adds a whopping 8MB
of software-configurable memory per board, per slot to
286 and 386 computers. With more room to run your
favorite software packages, and less time spent on
setting switches, you'll see your productivity
dramatically increase.

Versatile

Innovative. Like no other memory board, BOCARAM/AT PLU:
can handle heavy workloads at faster speeds. Its unique
RAM chip feature delivers zero wait-state• performance vi
specially designed software. For ATS zipping along above
standard speeds, the Boca-designed VLSI chip keeps up
with any CPU . .. up to 33MHz.

Versatile. Whatever memory you're lacking.
BOCARAM/AT PLUS can fill your requirements .
Start with 2MB and simply add readily
available I MB chips as your need:
grow. The board uses spl
memory addressing and
backfills 128K. allocatin!
the remaining RAM as expanded
and/or extended memory to satisfy
any software.

Compatible. Nomatterwhichoperatin!
system you choose DOS, OS/2, Unix or
Xenix. BOCARAM/AT PLUS offers complete
support. By complying with LIM/EMS 4.0,
the board ensures compatibility with software
utilizing expanded memory . . . up to 32MB
per system.

Compatible

Ease of Use. BOCARAM/AT PLUS' switchless
installation is a breeze. The configuration is chosen
via software, stored in an EEPROM and is in place at
boot-up. Future changes are painless.

Ease of Use

Reliable. Each BOCARAM/AT PLUS is carefully tested
and packaged before leaving the factory so you'll be
guaranteed a quality product. Additionally, diagnostics
software is provided to assure proper functioning of boan
components. If a defective chip is located, just replace
the one chip .. . no need to replace a whole bank of nine
as in SIMM architecture. A two-year warranty and free
technical support ensures Boca quality.

OK RAM

For the memorable BOCARAM/AT Pl.US and an unforgettable performance, see your local dealer or contact us directly.
Also, ask about BOCARAM/AT 1/0 Pl.US with 4MB of RAM and serial/parallel ports.

BCCR
RESEARCH

INC

6401 Congress Avenue, Boca Raton, FL 33487 • Phone: 407/997-6227 • FAX: 407/997-0918
&>CARAM/AT PLUS and BCX.ARAMJAT UO PLUS are trade.ma rks of Boca Research, Inc. All other references to computer systems. software and periphera ls use trademarks owned by their rcspccti\'C
manu facturers. C Copyright 1989 Boca Research. Inc. ' Zero wall·state performance ls dependent on lhe design, layout and chip types on the system board .
r;~/p d1 nn Jlpn1fpr f\prvirP
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APPLICATION REVIEW

Arriba:
The Painless PIM
Good Software shows
that using a personal
information manager
needn't be an ordeal
Lamont Wood

A

rriba offers something that is
generally lacking in personal
information managers (PIMs)
ease of use. Unlike with other
PIMs, with this $195 PC package you
can become productive almost immedi
ately, thanks to its cookbook approach to
information management. But should
you itch to do so, you can break away
from its recipes and come up with your
own.
Arriba has, of course, problems and
limitations. And it's not as polished as
some of its big-name competitors. But if
it gets what you need done with minimal
hassle, you may not care.

Notes and Folders
It's inevitable to compare Arriba 1.0
with Lotus's Agenda (see "The Database
Redefined," December 1988 BYTE).
Both let you assemble your thoughts or
your daily schedule in an intelligent
notebook that sorts, arranges, and
probes itself on command.
But using Agenda requires that you
vault a series of conceptual hurdles and
figure out what the programmers meant
by the terms note, item, view, and sec
tion. Slowly, you learn to jot down your
thoughts as items, expound them with
appended notes, sort them by categories,
and view them in sections. As you go
along, you add categories, filters, and
other functions, until finally you arrive

Each entry in Arriba 's phone list represents a folder that contains related notes.

at the application you need-it's like add
ing clay until you get a statue.
With Arriba, you load the software
and immediately get three canned appli
cations-a phone list , an appointment
calendar, and a to-do list. Other formats
let you create a variety of other common
data files, or you can cook up your own
formats .
Arriba lets you write notes about
appointments, contacts, and so forth.
Part of the note can serve as the title,
somewhat corresponding to an Agenda
item. You can search all the text in an
Arriba note, and it can be 16K bytes
long.
Where Agenda has sections and
views, Arriba has folders and file cabi
nets. A file cabinet is the entire textbase,
and the folders are the subject headings it
contains. A folder can contain notes,
other folders, or both . But there the prod

ucts diverge. Agenda sorts items into
views based on their contents and the
specifications you give in the category
manager . Agenda even lists the items in
columns, with the matching text in the
adjacent columns to the right or left ,
letting you sort by more than one speci
fication.
Ar r iba is not as sophisticated; it
mainly has the search command. You
can give Arriba a search specification
complete with AND, OR, and NOT logi
ca.I operators, parenthetic clauses , and
wild cards-and it searches the notes of
the current folder and its subsidiaries for
the text. If it finds a match, it displays a
screen with that note , with the matching
text highlighted. Should there be more
than one match , Arriba shows a list of the
note titles, which you can browse
through. You arrange the folder contents
continued
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Arriba 1.0

Company
Good Software Corp.
13601 Preston Rd., Suite 500W
Dallas, TX 75240
(800) 272-4663
(214) 239-6085

Hardware Needed
IBM PC XT or compatible with 384K
bytes of RAM and a hard disk drive

Software Needed
MS-DOS 2.0 or higher

Documentation
User's manual

Price
$195

Inquiry 883 .

manually, whereas Agenda's category
manager does it automatically .

Cookbook Recipes
The phone list is actually a mailing-list
program . It displays a list of entries, each
with a name, phone number, and com
pany reference (see photo). But the en
tries are just the titles of individual notes,
and each note has formatted data fields
for an address, plus a field for general
text (so you can make notations). Using
the print command, you can print a per
sonal telephone directory as shown on
the screen, or you can print mailing
labels.
If you have an auto-dialing modem,
Arriba can dial the phone number in the
entry for you. If you need to dial 9 to get
through a local private branch exchange
or wait for a second dial tone or add long
distance access codes, you use the Setup
menu . You can even tell Arriba what
your area code is so it will add I to any
calls outside the area code and drop the
area code while calling inside it-com
mon-sense features you don't normally
see. (What Arriba does not do, although
it would be nice, is track the duration and
destination of your calls, in case you
need to charge them to someone else.)
You can dial any number that appears
in any note, not just the phone list, by
having the cursor on the line that con
tains the number and invoking the dial
command. If you are in the phone list ap
plication, Arriba dials and then calls up
the note associated with the number, so
you can start typing notes regarding your
phone conversation.
Meanwhile, calling up the calendar
198
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gives you a screen window with a three
month calendar display , laid out in typi
cal fashion, with the current month on
top and the current day highlighted .
Pressing Return brings up a display
showing a list of time slots (every half
hour is represented), and along the bot
tom of the display is a chart showing how
much of the day is scheduled. If, for in
stance, you put the cursor on 9:00 a.m .
and press Return , Arriba gives you a data
input window that asks you for the start
ing and ending time or the duration of the
appointment and a brief description. If
the appointment lasts 90 minutes, the
next two lines displayed will have ditto
marks added to them, and the chart will
show highlights between 9:00 a.m. and
10:30 a.m . You put the cursor on the new
appointment and press Return again . You
can then add a note to that appointment to
remind yourself of what will be dis
cussed.
You can search the contents of the
note-and all the notes in the calendar ,
for that matter. Short work with the
search command can, for instance, show
which day you had that "court appear
ance" concerning "Smith."
You can page through the months , for
example, from January 1980 to Decem
ber 2037. Arriba accepts a wide range of
time inputs (e.g., 330 will be seen as
3:30 p.m.), and you can input the current
date and time with function keys. But it
falls far short of Agenda , which can
make sense of things like "a week from
Thursday." In fact, Arriba seems to
know nothing about the days of the
week-this is troubling, especially if you
do most of your scheduling on a daily
basis.
The to-do application is a simple list
ing of items you need to do . There are
fields for description, date due , person
assigned to, and priority.

Further Cooking
Arriba does not limit you to its defined
applications. You can add your own fold
ers with your own formats for the data.
Here, again, it provides recipes-Arriba
comes with IO data-file formats to
choose from . These include a format for
auto-expense records, business-expense
records, a calendar (for writing applica
tions like the canned calendar file), con
tact management, a daily journal, a
property locator, real-estate tracking, a
phone list , and two to-do lists.
You can also create an entirely new
form, to your own specifications. Doing
so requires a little more expertise and
planning, since you have to specify the
field lengths for your data elements and

decide which ones will appear in the note
titles. In fact, it's a lot like ordinary data
base programming , except Arriba han
dles many of the detail s. For instance,
you can move the data fields around on
the screen, as you would move text with a
word processor; the subsequent data in
put window shows the inputs as you ar
ranged them.
Like Agenda , Arriba has no provision
for mathematical calculations-you can't
add up the numbers in particular fields.
You can only fill them in, search them ,
read them, and edit them-or dial them ,
if they happen to be phone numbers.

Other Entrees
You can run Arriba as a 137K-byte TSR
program . But it has no facility for im
porting data from whatever was on the
screen previously.
The TSR mode will not work with a
program that intercepts keyboard input.
Also, if you pop it up atop a program
using a graphics scree n, Arriba will
work fine, but when you go back to the
original program , you' ll have only gar
bage on the screen and you may have to
reboot. (Alas, Arriba is hardly the only
TSR program that does this to you.)
You can also load Arriba normally and
escape to DOS. Once there, you can exe
cute simple DOS commands such as DIR
and COPY-although anything else is
likely to produce a "cannot load pro
gram" error message . Typing Exit re
turns you to Arriba.
Arriba lets you import ASCII files
into a note and export a note as an ASCII
file. It also has a function that exports
the entire contents of a folder to a "file,"
but in this case a " file" turns out to be
another Arriba textbase (a collection of
folders under one name) . Arriba will not
handle any file types other than ASCII
a shortcoming, since many PIM pack
ages make a point of handling popular
word processing formats. For example.
if you currently keep your phone list in a
word processi ng file, you are likely to
encounter difficulty importing it into
Arriba.
The I6K-byte limit on notes, which
at first seemed copious compared to
Agenda, is actually a problem when you
want to import large amounts of data.
Arriba just loads its !6K-byte maximum,
cuts off the rest, and gives you an error
message. I tried importing a phone list of
about 750 people only to find out that
Arriba could only handle about 200 per
folder. Basically , it's up to you to cut the
data into smaller chunks-a tedious ad
ditional chore .
con1in11ed
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OnlyZEOS lets you
decide between two great
keyboard styles. Choose
the ZEOS/RS with
standard Enhanced key
spacing yet a 25%smaller
footprint. Or choose the
ZEOS/FU with all the
function keys on the left.
ZEOS gives you the
choice.Two great key
boards, one great price!

ZEOS/RS

Your favorite Keyboards. Guaranteed.
ZEOS/F12, "F" Keys on the Left!
Many people prefer their function
keys on the left. That's why we
developed the ZEOS/ Fl2. If you
use your "F" keys frequently, then
definitely give the Fl2 a try. You'll
never go back.

ZEOS/RS, 253 smaller footprint!
We made it 253 smaller yet kept
the standard Enhanced key size
and spacing. People love it by the
thousands. You will too. Just de
cide what you're going to do with
all that extra desk space!

Who said typing can't be both fast and fun! Now it's both. ZEOS gives
you your choice of two great keyboards.
Choose the ZEOS/ RS (Reduced Size) keyboard. It's 253 smaller! Or
select the ZEOS/ Fl2. All 12 function keys are on the left, where a lot of
us learned to use them. It's great for Function-intensive applications. It's
fantastic for typing!
Either way you get that great ZEOS Mechanical Tactile feel with the
petiect "Click'.'
Plus, you will also get that extra ZEOS value. Like an anti-static dust
cover included at no additional charge. Our famous ZEOS 30 day Money
Back guarantee, Full One Year Warranty, Toll Free Technical Support
and Expedited Replacement
policy are yours too.
So take your pick
and start enjoying
your new ZEOS key
board right away.
Open days, even ings and weekends.
Order yours now
Fax Orders Dial : 612-633-2310.
In ivlinnesota Call: 612-633-4591.
by calling
MasterCard, VISA and COD

Order Now Toll Free
800-423-5891

Plea.~ add $5 00 f~·r shipping & handhng Your ZEOS kc>·board
with the M:mdard 6' coded cab&e. FOr ;m additional 10'
cable extension t 16' tutall add SIO 00. ZEOS kt.-~· boards u~c the
o;iand.1rd DIN lypt.·contlt.'Clora.... du mr6LCt)fnp;1t1b&es. If you're not
\Ul't' wh;n you n.."'t'd. c1J1"1tacl yourc1•npur.:r n:tailier. fi'1r PS t 2 st)'le

COOlt'S

conn1.,1urs<1dd$15.00. XT. AT and PS 2aretrndernark!oof IBM
Corporatton Pnce~aresubJt."CI lt'1chanKt" \.\lthout rnll:ICt'. Call

800-423-5891.

f11ri:~Knplct1.·

"""'rr.mty dct;ub. Av:11labk 1n 12 iani;{uages, call tc1
\cnfy stt'ICk ZEOS1:.a pubhcly lradedcc.11pany. MPLS /

ST PAL'L Loca!OTC

Circle 327 on Reader Service Card

5305th A,·enue NW. St. Paul. MN 55112
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Within a textbase you can, as you 'd
expect, copy material from one note to
another-swiping a phone number, for
instance, from the phone list to an ap
pointment note.
As for performaace, Arriba is quite
responsive. No matter what you're
doing, the screens pop up like flashbulbs
(at least they do on my 16-MHz AT
clone); file imports are almost as fast,
provided they 're the proper size.
In general , getting between screens is
only a matter of two or three keystrokes .
Repeatedly pressing the Escape key
eventually brings you back to the main
menu, so you're not likely to ever get
lost. Pressing Escape to "back up, " how
ever, can be a problem. When inputting a
note, for example, the Escape key still
means "escape," and I had to learn the
hard way that you need to press the Save
key when you're through typing a note .
Otherwise, the search command frus
tratingly refuses to find anything-since
escape preceded save , there's nothing in
the notes.
The user's manual that comes with
Arriba is adequate, if unexciting . But it
is irrelevant anyway since everything you

N

omatter
what you 're doing,
Arriba screens
pop up like flashbulbs.
might need to know about Arriba is in an
enormous (367K-byte) help file. You can
invoke the help command at any time and
get a somewhat context-sensitive help
screen. FIO loads the help file as a text
base. You can then invoke the search
command and get the help topics you
need . Searching for "export and ASCII"
will get you a list of the seven help notes
that contain the two words. You would
see that one of them is titled "exporting
note text to an ASCII file" and call it.

Proper Diet
Arriba , like Agenda, provides a simpli
fied database language-with additional
calendar and phone functions-suitable

for managing personal information. The
simplification puts mathematical analy
sis out of the picture. But for those of you
whose PCs have replaced your filing cab
inets, you can easily do what you could
always do before you computerized
browse through your material.
But Arriba manages to avoid a prob
lem that Agenda typifies . Too often ,
software evokes an appreciative " golly ,
this is neat" reaction from the user as he
or she surveys the sophisticated complex
ity of the new package , just prior to aban
doning family and friends for whatever
time it takes to master its intricacies.
Eventually, somewhere on the other
side of the learning curve , the user may
return to the original job and actually be
come more productive (i.e., before some
new software comes along) .
Software doesn ' t have to forsake
simplicity for functionality , and users
need not be programmers. Arriba sets an
example. •

Lamont Wood is a freelance writer and
computer consultant living in San Anto
nio, Texas. You can reach him on BIX as
"[wood."

LAPTOPS $385 FAX
TOSHIBA T1000 . .. $635
" T1200F ........ $1299
" T1200FB . ..... $1385
" T1200H .... . . .. $1795
"T1200HB .. .... $1895
" T1600 . . . .... .. $3045
" T3100E .. ... .. $2565
" T3200/40 ...... $3299
"T5100 ........ $4099
" T5200 40 .... .. $4795
" T5200 100 ..... $5299
ZENITH Z-184-10 .. $1495
"Z-184-20 ... . ... $2129
" Z-286-20 ...... $2949
" Z-286-40 ...... $3388
" Z-384-40 ... . . . $4799
COMPAQ 286-20mb$call
"286 40 MB . . . .. $call
NEC MLTSPD HD. $1949
" MLTSPD EL .... $1499

NecUltralite 2meg .$2289
Prospeed 286/20 .$3049
" 286/40 .. . . .. . . $3399
" 386/40 . .... . .. $4395
Mitsubishi 286-219$1995
" 386-290 . .... .. $2299
" 386-240 . . ..... $2795
SHARP 7241/40mb$1999
" 4602 .......... $1445
"4641 . ... . ... .$2295
" 5541 .... .... .$3599
PANASONIC PRINTERS
KXP1180 ......... $179
KXP1191 ...... . .. $229
KXP1124 . ...... .. $325
KXP1592 ......... $395
LASER KXP 4450 $1369
KXP1595 . ........ $425
KXP1524 .. ... . ... $509
CANON Fax 8 . .. . . $619

PREPAY PRICES: VISNMC/COD

T.P.C. 12603 Hoover St.
Garden Grove, CA 92641
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CANON Fax 20 ... $949
" Fax 225 . . .... .$1545
" Fax 270 .... ... $1795
" Fax 350 . ... . .. $1995
" Fax 450 ...... .$2349
" Fax 630 ....... $2699
" Fax 705 ... ... .$2999
" Fax 730 . .... .. $3499
PANASONIC
KXF 100 . .... .... $825
KXF 120 . ... .. . .. $975
PANAFAX UF 135 . . $799
" UF 145 .... . ... $895
" UF 250 ....... $1299
" UF 260 . . ..... $1549
SANYO SF 100 . .. .$765
" SF 200 . . . ..... $929
" SF 515 .... . .. .$1145
SHARP UX 50 . ... $535
Remfg. UX 30 .... $385

AVATEX 110/220V .. $625
NISSIE 320 ...... $495
" 303 . .... ... ... $495
MURATA 1200 . . .. $569
" 1600 ... .. ... . . $669
" F30 ........ .. .$1399
RICOH RF800 .... $649
" Fax 15 .. . ..... $1155
" Fax 25 ........ $1295
" Fax 35 ........ $1545
" Fax 65 ... .. ... $1595
SHARP FO 220 ... $699
" FO 300 ........ $849
" FO 330 ........ $999
" FO 550 . ..... .. $Call
" ux 350 . ... .. .$1099
TOSHIBA 30100 ... $745
T3300 .. . ........ $799
T3600 ........... $965
T3700 . . ......... $1099

2.9% Restock 20% Handling Chg. 5.95 No Exchange/ Returns.

714/898-8262
FAX 7141891-1202

1-800-383-3199
Circle 304 on Reader Service Card

ENAUY.
A debugging
tool tough enough to
handle the DOS
Nasties.

New Version 2.0

How Soft-ICE Works

Soft-ICE memory range break points help you
track down memory over-w rite problems
whether you are doing the over-writing o r
another program is over-writing you .

Soft-ICE uses lhe power of the 80386 to sur
round your program in a virtual machine.
This gives you complete control of the
DOS environment, while Soft -ICE runs
safely in protected mode. Soft-ICE uses the
80386 to provide real-time break points on
memory locations, memory ranges, execution,
1/ 0 ports, hardware & software interrupts.
With Soft-ICE you get all the speed and power of
a hardware-assisted debugger at a software price.

Hung program? No problem!

Don't want to switch debuggers?

SoftNasty over-write? No sweat!

When the system hangs, you now have hope.
With Soft-ICE you can break out of hung
programs no matter how bad the system has
been trashed. And wilh Soft- ICE's back trace
ranges you can re-play the instructions that led
up to the crash .

Program too large? Not with Soft-ICE!
Soft- ICE runs entirely in extended memory. This means
you can debug even the largest DOS programs. And
since your program runs at the same address whether
Soft-ICE is loaded or not you can find those subtle
bugs that change when the starti ng address of your
code changes.

System debugging? Soft-ICE is a natural!
Soft-ICE is ideal for full source level debugging ofTSRs,
interrupt service routines, self booting programs, DOS
loadable device drivers, real-time kernels, non-DOS O/ Ss
and ROMs. Soft-ICE can even debug wilhin DOS & BIOS.

You don't have to!

Soft- ICE can run stand-alo ne or it can add its
powerful break points to the debugger you already
use. Use your favorite debugger until you require
Soft-ICE. Simply pop up the Soft-ICE window to set
powerful real-time break points When a break point
is reached , your debugger will be activated automatically.

MagicCV with Soft-ICE
Using Soft-ICE wilh Code View gives you the features
necessary for professional level systems debugging
MagicCV and Sofr-ICE can work in concert with Code
View to provide the most powerful debugging platform
you will find anywhere.

"These may be the only two products I've seen in
the last two or three years that exceeded my wildest
expectations for power, compatibility and ease-of-use."
-Paul Mace
Paul Mace Software

New Soft-ICE 2.0 features
Soft- ICE
MagicCV
MagicCV for Windows

$386
$199
$199

Buy Soft-ICE & MagicCV(W)
-Save $86.
Buy MagicCV and MagicCVW
-Save $100.
Buy All 3
-Save $186.
30 day money-back guarantee

MasterCard and
AmEx accepted
V1Sa.

I]
~:

'

• Back Trace Ranges
• Symbolic & Source level debugging
• EMS 4.0 support with special EMS
debugging commands
• Windowed user interface

™
iVNu-Mega
\]-TECHNOLOGIES
CALL TODAY (603) 888-2386
or FAX (603) 888-2465
PO. BOX 7607 • NASHUA.

H • 03060- 7607

Circle 215 on &ader Service Card

RUN CODEVIEW~
.
TM
IN8K

MagicCV ·
CodeView is a great cn1egraced debugger. but
11 uses over 200K of convenuonal memory
MagicCV Lise; advanced features of the
80386 to load CodeView and symbols in
extended memory This allows MagicCV co
run CodeView cn less than SK of conven
uonal memory on your 80386 PC.
EW - Vcrsion 2 0 includes EMS 4 0 driver
Attention Windows Developers!
Version available for CVW

Reviewer's
Notebook
Reviewer 's Notebook is a
compilation ofbriefreviews and
updates to previously published
evaluations. BYTE will publish
Reviewer's Notebook each month
on a space-permitting basis.

PixC Leaves Windows Overhead in the Dust
indows without the operating sys
W
tem overhead: The idea is great.
As a hardware implementation of win
dows for SCO Xenix and MS-DOS , PixC
makes this idea a reality for 80386 AT
bus PCs .
PixC includes a 1536- by 950-pixel
monochrome monitor, a video-control
board, and a three-button mouse . A four
port serial board for connecting to other
machines is a $400 option . The window
manager and programs are embedded on
the video board , which has an Intel
82786 window chip and 3 megabytes of
video RAM. You can display as many as
six windows on the screen at a time. Each
window has function icons fo r sizing,
positioning , scrolli ng, cloning , closing ,
and cutting and pasting.
I used four windows: one PC window
(the Xenix equivalent of an MS-DOS
console), a window through one of the
serial ports to a Unix minicomputer , and
two windows into Xenix on the local ma
chine. I also ran VP/ix in the PC win
dow, which , like the standard console ,
handles 12 virtual terminals of its own.
My job requires me to maintain a
minicomputer, to program in 80386
Unix/Xenix , and to transfer files to and
from MS-DOS . PixC let me work simul-

PixC can simultaneously run six
windows without slowing down the host.
taneously in all these environments on
the same creen, each window a full 80
columns (optionally 132) by 25 rows.
This did not slow down my computer , be
cause PixC operates transparently , using
its own hardware.
But PixC has some limitations (the
manufacturer says that it is working to re
solve them). First , the PC window is 25
rows, while all others end at 24 rows.
Thus, it is inconvenient to run another
PC in any of the other windows.
Second , the serial ports don't extend
their communications to the system bus;

they only communicate internally with
the video board . So although I created a
wi ndow to an external machine without
taxing the local system, I had no way for
the local system to commu nicate with the
externa l machine on the same line . Thi s
weakness extends to the use of the
mouse. To use the screen mouse within
an application , you need to run a cable
between the fourth PixC port and a sys
tem serial port-a loss on both accounts.
Overall , PixC is economical and easy
to use. I learned the display quickly due
to the intuitive nature of the windows and
because the actions and icons were con
sistent with other common (and more-ex
pensive) systems. In fact, the most diffi
cult part about writing this review was
finishing it. Now I'll have to send the
PixC back, and I will surely miss it.
- Ben Smith

PlxC Display System
International Software Corp.
528 Commons Dr.
Golden , CO 80401
(303) 526-0388
$2995 with system-software interface
$495 for each additional interfac e
Inquiry 886.

Inconsistency Mars Budget-Priced Scanner
t $899 , The Complete Page Scanner
provides some of the features of
A
flatbed scanners , such as Hewlett-Pack
ard's ScanJet, at about half the price. But
in terms of image quality and overall
performance, it compares to the cheaper
hand-held models .
The product offers 4-bit, 300-dot-per
inch, full-page scanni ng for the IBM PC ,
PS/2 Model 30, and compatibles. Unlike
flatbed scanners, it uses three rollers to
202
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pull pages past a scanning window . You
can select resolutions of 200 or 300 dpi ,
choose two halftone settings , and pick
three dithering patterns: bayer, spiral ,
and mesh . The scanner supports 16 gray
scales.
Menu -driven SmartScan software,
which is included , converts images into
various file formats, such as TIFF , PC
Paintbru sh +, Dr. HALO , Windows
Paint, and GEM . It also imports and

combines graphics and text files so you
can merge them with scanned images and
store them as one file .
I easily installed the interface ca rd and
software into my AT clone in about 15
minutes. From the main menu, I found
the configuration screen, where I se
lected page size, orientation (portrait or
landscape) , and scanning resolution.
I tested the scanner with BYTE 's scan
ning template and a variety of line art ,

halftones, and continuous-tone images.
For comparison, I scanned the same ele
ments with an HP ScanJet. I printed the
scanned images with an HP LaserJet
Series II.
After experimenting with scanner
adjustments, I generated some clean
copies, but my results were inconsistent.
Black stripes appeared at the top corners
of printouts, or stray pixels dotted the
page. Dithered images showed less con
trast than with the ScanJet, but the qual
ity was adequate for newsletters.
Unacceptable, however, were the size
distortions. Images scanned and printed
at 300 dpi shrank 4 percent to 288 dpi
horizontally and 10 percent to 270 dpi
vertically. The manufacturer claims that
the software shrinks images so 8~- by
I I-inch scans fit 8- by 10-inch formats
the maximum for some laser printers. To
print the image correctly, you must store
it in your PC and then import it into an
other application, such as PageMaker.

OCR/Page software. Unfortunately, the
SmartScan software doesn't integrate
these products. To use the scanner with
the fax board , you scan the image from
within SmartScan and save it as a fax
image file. Then you send the image with
The Complete Fax software. A similar
procedure is necessary to run The Com
plete OCR/Page software.
Overall, the scanner lends itself to
low-end desktop publishing applications
where high-quality images and accurate
sizes aren't required. Otherwise, you
might as well spend the extra money on a
flatbed scanner.
-Robert Mitchell

The Complete Page Scanner is
economical for some applications.
The manufacturer designed The
Complete Page Scanner to work with The
Complete Fax board and The Complete

The Complete Page Scanner
The Complete PC
521 Cottonwood Dr.
Milpitas, CA 95035
(408) 434-0145
$899

Inquiry 888.

Trim Mac Ilcx Still Packs Power
o you need a 68030-based Mac for
high-powered, Information Age
processing? The Mac Ilx and Mac SE/30
both have their problems. The Mac Ilx
demands a healthy chunk of desk space,
and the 9-inch, built-in monitor on the
Mac SE/30 is too small for many tasks.
Now there's the Mac Ilcx, which is es
sentially a trim Mac Ilx with only three
expansion slots (see "Apple's New Com
pact Mac Ilx," May BYTE).
The Mac Ilcx's CPU box is smal ler
than either the Mac Ilx's or the IBM
PS/2 Model 50's. Yet the Mac Ilcx ac
commodates several monitors that are
larger than the Mac SE/30's, but still fit
on top of the CPU.
I evaluated a system with 4 megabytes
of RAM, an 80-megabyte hard disk
drive, and a Portrait Display monjtor and
video board. The BYTE benchmarks
rated the Mac Ilcx as fast as the other
68030-based Macs (see table I).
Software-compatibility tests showed
some problems. For example, Adobe Il
lustrator 1.6, which behaved passably on
the Mac Ilx, crashed on start-up with the
Mac Ilcx. (Adobe says that a redesigned
version now runs on the newer Mac.)
Apple revamped the Mac CPU layout
for the Ilcx, with good and bad results.
On the plus side, the hard disk access
light now glows when the Ucx performs a
lengthy 110 operation. Also, the inter
rupt and reset switches sit in the front

D

where you can easily get at them.
However, problems center on the plas
tic lip that surrounds the ends of the Nu
Bus boards. This lip reduces the area
available for cable connectors. Also, the
video cable socket for the SuperMac
Spectrum/24 video board rides high on
its card end and nearly collides with the
plastic lip. Connecting a monitor to the
Spectrum/24's video socket required
major surgery on the cable connector to
bypass this lip. If you plan to recycle
NuBus boards from another Mac system
into a Ilcx, check for this problem .
Overall, the Mac Ilcx is a nice com
promise with more expandability; it has a

larger screen than the Mac SE/30, and it
requires less space than the Mac Ilx .
You're certainly not sacrificing any pro
cessing power by using it.
-Tom Thompson
Macintosh llcx
Apple Computer, Inc.
20525 Mariani Ave.
Cupertino, CA 95014
(408) 996-1010
Base price: $4669
System as reviewed : $8767

Inquiry 887.
continued

Table 1: The BYTE benchmark tests for 68030-based Macintoshes show that
the trimmed-down Mac /lo: can keep pace with its Mac cousins. The major
differences are in CPU performance and hard disk speed, where the Mac
/lo: 's BO-megabyte hard disk drive (also used in the Mac SE/30) outmatches
the 40-megabyte hard disk drive on the Mac /Ix test unit.

CPU
FPU

Disk
Video
Applications

Macllx

MacSE/30

Mac llcx

3.81
1.00
2.56
2.35
13.7

4.61
1.16
3.01
2.33
17.0

4.61
1.15
3.65
2.58
17.97

Note: Indexes show relative perfOl'mance. FOi' all indexes except FPU. a Mac SE • 1; IOI' FPU . a Mac II • 1. FOi' a full
description of all the benchmarks . see " lntrodoong the New BYTE Berchmarks ." June 1988 BYTE.
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Lisp Dialect Taps Mac Riches
rogrammers new to the Mac need to
immerse themselves in the Byzan
tine ROM Mac Toolbox, where the ma
chine's richness resides . MacScheme
+Toolsmith 2.0 can help that process ,
especially if you 're a Lisp aficionado .
MacScheme is an interpreter and com
piler of Scheme, the Lisp dialect that
turns functions into object-oriented
programming modules and lets program
mers use suspended computations called
continuations. Toolsmith integrates
MacScheme with the Mac Toolbox.
The development system provides an
event-driven, multitasking environment
that's well suited to object-oriented pro
gramming . To create a document win
dow, for example , I entered ( defi ne
window (make-window 'text ) ) at the
MacScheme prompt. An empty window
appeared and behaved like any Macin
tosh window.
Behind the scenes, MacScheme per
formed some fascinating things . The
make-window value was a Scheme func
tion built to object-oriented program
ming specifications outlined in Mac
Scheme. As such, it responded to a
variety of window-related commands.
When I typed ( window ' operations ) ,
the window listed the things it knew how
to do , including activating and deactivat
ing itself, displaying its width and height,
and editing text.
This message originates from two
sources . MacScheme can trap Macintosh
system events pertinent to its own inter
face and convert the others to messages

P

.,. . ...

, ,_......_._.
llMUl.I

MacScheme +Toolsmith offers a
multitasking environment on the Mac.
that it sends to Scheme objects, such as
windows and menus. Second, user-writ
ten Scheme code can also send messages
to the same objects. Therefore, I could
close the window by clicking in its close
box or by typing (window 'close ) .
This arrangement has interesting ram
ifications. I found the interaction with a
live Mac interface to be instructive .
Also, because MacScheme encapsulates
the event loop that is normally at the
heart of programs written in Mac high
level languages, it supports an object
oriented style of programming. I didn't
need to manage raw system events; in
stead, I concentrated on building objects
that could act independently.
MacScheme predefined a set of high
level window, menu, and text-editor ob
jects; these worked in conjunction with
event handlers that mediated between
Macintosh system events and the Mac
Scheme high-level objects. The objects

and event handlers gave me an effective
environment for building Scheme pro
grams that use the Mac interface.
The product's multitasking facility
supported the development of Scheme
programs made up of concurrent tasks.
Yet MacScheme didn't interfere with
MultiFinder, which manages icons and
controls the Clipboard and Scrapbook.
Both the development system and the
stand-alone applications built with Mac
Scheme ran under MultiFinder.
The question is, does MacScheme's
rapid prototyping, object-oriented pro
gramming, and multitasking capabilities
make it a compelling option for Mac
developers? For some, the answer is no.
Like all Lisp systems, MacScheme levies
a significant run-time burden. For exam
ple, the sample text editor included with
MacScheme is noticeably less snappy
than the Think C equivalent. Of course,
not every Macintosh program requires
the blazing speed expected of commer
cial software. For those who can accept
th.at, I recommend MacScheme as an aid
to interactive Macintosh exploration and
as a flexible object-oriented program
-Jon Udell
ming environment.

MacScheme +Toolsmith 2.0
Lightship Software
P.O. Box 1636
Beaverton , OR 97075
(503) 643-6909
$395
Inquiry 889.

Better than Cache in the Bank?
ouldn't it be great if you could
W
wave a magic wand and make your
hard disk drive run twice as fast? A
screwdriver can do the same thing for
you, if you use it to add Western Digital's
SpeedKit caching controller to your
computer. Five minutes was all it took to
dramatically improve my old drive.
The SpeedKit is a $225 replacement
hard disk drive controller for your
80286- or 80386-based AT compatible.
This short card has a built-in memory
cache that holds up to 13 sectors of data ,
and a data transfer rate fast enough to
handle a l-to-1 interleave. The SpeedKit
is designed for ST-506 standard hard
disk drives.
The SpeedK it performs a "look
204
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ahead" during reads, storing up to 13
sectors of data in its memory. If you read
sequential data from the disk, the con
troller provides it quickly from memory .
I installed the SpeedKit in an 80386
based clone with a 70-megabyte Mini
scribe 6085 hard disk drive. The control
ler I replaced was the Western Digital
WDI003-WA2. After installation, the
machine booted on the first try.
To take full advantage of the board,
you need to do a low-level reformat of the
hard disk drive at a 1-to- l interleave. The
WDI003 normally runs the MiniScribe
with an interleave of 3 to I or 4 to I.
Western Digital provides WDFMT,
which requires that you know how many
continued

The Western Digital SpeedKit improves
hard disk performance.

Morgan Sceerunan &: Tuininga

Morgan Steenman & Tuini.nga
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CAN YOU SPOT
THE $100 DIFFERENCE?

One of the nearly identi
cal samples you see above was
printed with the HP Laserjet
Series II. The other is from the
Mannesmann Tally" MT905.
Both are reprinted here exactly
as they came out of the printers.
But what might surprise
you is the rather dramatic differ
ence in the manufacturers'
suggested retail prices.
The Mannesmann Tally
laser is $700 less. Yet it offers
the same high quality output,
lowers operating costs 25 per
cent, and prints at six pages
per minute.
The MT905 comes with
the same resident type fonts as
HP, accepts standard HP font
cartridges, and lets you choose
optional memory upgrades from
one to four megabytes.

MT905 Specifications
• Technology: scanning laser.
• Print Speed: 6-pages per minute.
• Resolut ion: 300 x 300 dpi.
• Emulations : HP Series- II. [optional
emulations: Epson ~ IBM ' Proprinter. &
Diablo 630.]
• Standard I/Os: Serial & parallel.
• Memory: 512K. [upgrades: I. 2. &
4 megabytes.)
• Typefaces: Courier medium & bold ,
line printer, accepts standard HP fo nt
cartridges or any dow nloadable font in
HP-format, 6-resident fonts+ 2 font
cartridge slots.
• Paper Handling: 150-sheet input &
output bins. Manual feed handles single
sheets, enve lopes, trans parencies,
and labels.
• Workload: 4,000 pages-per-month.
• Suggested Retail: $1,995.

For more convenient
paper handling, the universal
paper cassette holds letter, legal,
and international sizes, plus up
to 15 standard envelopes. You
can choose face-down output to
keep long documents in the right
order. And the manual feed lets
you print labels or transparencies.
So any way you figure,
the answer still comes up the
same. The Mannesmann Tally
laser looks perfect. And so does
the price.
For the name of your
nearest dealer, call the toll-free
number listed below.

MANNESMANN
TALLY

1·800·843·1341
Ext. 360
Epso n and I BM are regi ste red tradt:mark s.

Circle 17 I on Reader Service Card (DEALERS: I 72)

heads and cylinders your drive has before
formatting . This information may be
posted somewhere on the drive , but in
many cases, it's not. You need to know
the correct parameters for your drive,
because if you try and format more cyl
inders than your drive has, you can se
verely damage it.
WDFMT's screen and lack of clear in
structions were a bit unsettling. Rather
than trust the screen defaults, I used
SpeedStor from Storage Dimensions.
The SpeedKit worked perfectly with it.
After reformatting, the raw transfer rate
of my drive doubled from a typical 243K
bytes per second to a very respectable
496K bytes per second.
Windows and PageMaker flew . A
l 12K-byte PageMaker file that pre
viously took 15 seconds to save was now
whisked to disk in about 8 seconds. Other
applications showed varying amounts of
improvement-from none at all to twice
as fast. The best performance increase
came from applications that use one file
laid out in consecutive sectors and ac

cessed sequentially. Typical overall per
formance increased about 30 percent. As
the disk became more fragmented , the
caching was less effective and perfor
mance dropped. You should use a disk
optimizer and defragment your disk
often for best performance.
The manual has excellent instructions
for installing the SpeedKit controller in
place of a Western Digital controller. If
you have some other brand, however, you
may find the installation a bit trickier.
Make sure that when you connect the
drive cables, you connect pin I on the
drive to pin I on the controller card. The
manual would have you believe that all
disk cables have identifying red stripes
but this is not always true . Look at your
controller first and check each of the
cables before you remove them to find out
which side is connected to pin I. Other
wise, you may trash your drive by con
necting the cables improperly.
The SpeedKit also provides a floppy
disk drive controller for the standard
types of floppy disk drives. If your hard

disk drive controller doesn't control your
floppy disk drives, you'll have to disable
the floppy disk drive controller on the
SpeedKit board. The manual explains
how to do this .
If your computer began its life as one
type of machine and has been upgraded
to something faster, your hard disk drive
now probably seems a bit sleepy. Perhaps
you tried to save money by buying a
slower hard disk drive and would now
like better performance. Either way,
take a look at the SpeedKit. Getting more
out of an old drive is cheaper than buying
a new machine. Besides, who can't use a
little extra cache? - Howard Eglowstein

SpeedKit
Western Digital Corp.
2445 McCabe Way
Irvine, CA 92714
(714) 863-0102
$225
Inquiry 948.

In Search of a Faster 80287
he world of floating-point coproces
sors is one of desire.
T
you don 't
have one, you want one. When you've got
If

one, you want a faster one.
Enter the IIT-2C87 , a pin-for-pin, in
struction-for-instruction replacement for
the 80287 coprocessor. The designers of
the 2C87 have hot-rodded the chip. It
looks like an 80287 to the CPU , but it ex
ecutes floating-point operations in fewer
cycles.
I pitted the 2C87 against an 80287
using BYTE's floating-point benchmark
tests; both FPUs were running at the
same clock speed inside an 8-MHz AT .
All the tests ran without a hitch. The
2C87 doesn't seem to suffer from any
compatibility problems.
The Livermore Loops test showed the
2C87 performing at nearly twice the rate
of the 80287: 0.045 million floating
point operations per second versus 0.024
MFLOPS . On the UNPACK bench
mark, the 2C87 chip performed about
I. 7 times faster than the 80287. This
agreed closely with our low-level FPU
benchmarks, which showed the 2C87 to
be, on average , 1.8 times faster than the
80287.
Inside a normal 80287 , you will find a
set of eight I 0-byte storage locations that
you can access either independently (as
though each were a register) or in a group
206
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(as though the entire set were a push
down stack) . If you take a look inside the
2C87, however , it reveals 32 IO-byte
locations, in four banks of eight each.
You can access banks 0 through 2, but
the coprocessor reserves bank 3 for its
own use. When you apply power to the
2C87 , its internal bank pointer is auto
matically set to bank 0. But special op
codes that only the 2C87 recognizes
allow you to switch the bank pointer to
bank I or 2.
During normal operation, the 2C87
operates as though it is aware of only the
currently active bank. In this case, the
2C87 is indistinguishable from a souped
up 80287 : There 's no way to operate on
values in separate banks simultaneously.
With one exception.
The 2C87 has one more special in
struction, which gives it the appropriate
mnemonic F4BY4 . It allows you to
multiply a four-element row vector in
bank 0 by a 4 x4 matrix in banks I and 2
in one fell swoop. This may sound like a
quirky instruction to add to a copro
cessor, but it's not. If you are doing
intense graphics operations in three di
mensions- three-dimensional CAD , for
instance-a fast matrix multiplication
operation of the ort that F4BY4 provides
is a godsend.
I executed a demonstration program

that rotated a simple polygon through
360 degrees, one rotation per degree
(each rotation required a matrix multi
plication on eight points). The 80287 fin
ished the job in about 345 seconds, while
the 2C87 was done in only 179 seconds .
Although I expected a better showing
from the 2C87, a nearly 2-to- I perfor
mance boost is nothing to sneeze at.
Integrated Information Technology
has not yet set a single-unit price for the
2C87, though I was told that it should
cost about the same as an 80287. IIT ' s
engineers said that they had contacted
compiler and CAD package developers,
hoping to convince those companies to
create special libraries that will recog
nize a 2C87 and make use of its added
capabilities.
If you 've got to have an FPU in your
AT, paying 80287 prices and getting
twice the throughput looks like a deal to
me.
-Rick Grehan •
llT-2C87
Integrated Information Technology, Inc.
2540 Mission College Blvd .
Santa Clara, CA 95054
(408) 727-1885
10 MHz: $189 each in lots of 1000
20 MHz: $239 each in lots of 1000
Inquiry 856.

Whose ad is this, anyway?

That's avery good question.
Because, instead of being an ad
for the 20 very different companies
you see here, it's actually an ad for
the one industry standard that
makes them very much alike.
The Postscript language
from Adobe Systems.
Choose aprinter or typeset
ter from one of these companies
and you can make the choice for
Postscript. Because each of these
manufacturers has licensed
Adobe's page description language.
Why did they do it?
Foronething, PostScriptdelivers
the ultimate in output quality and

capability. Whether you 're printing Because they all speak the same lan
simple text for everyday correspon guage.The language of Postscript.
Now,aren't you glad you asked?
dence or complex graphics for elec
tronic publishing, Postscript
Monotype l\?J~(tl
makes it easy.
PostScript also gives you
@AUTOLOGIC
absolute freedom to select
the best hardware and more Va!ityper ,.
than 4,000 software programs
for your needs and budget.
TEXAS .
=== =
INSTRUMENTS
That's called compatibility and
~ =i~~
Dataproducts.
Adobe Postscript guarantees it.
So, even though different Post
Linotype Panasonic
script printers and typesetters offer
different resolutions, paper handling
.e;estetner FUJITSU
options and output speeds, you can
be sure they all work together.
NEC

~1JO!ttj1M§i-J
Ofili'·•
:

Canon

~
!f.iil

iR,

=s·

ICD©@OO

This ad is presented by Adobe Systems Incorporated, which encourages you to look for the PostScript symbol on computers, printers and other prooucts that support PostScript software from Adobe Systems:
ifs your guarantee of quality and compatibility. Adobe, PostScript and the PostScript logo are registered trademarks of Adobe Systems Incorporated rn the U.S.A. The logos of the ongrnal equipment manufacturers
supporting PostScript are the trademarks or registered trademarks of the1rrespectwe companies. Ct989 Adobe Systems Incorporated.All nghfs reserved

DESQtjew 2.2 and DESQview 386. The
multitasking1windowing environments
that work with your favorite software.
DFSQview"' is the operating environment
that brings Cf5/ 2"' power to DCJ5. And it
lets you, with your trusty 8088, 8086,
80286, or 80386 PC, leap into the next
generation in PC productivity For not
much money. And without throwing
away your favorite software.

Introducing DESQview 2.2

background. Run 32-bit 386 programs, like
Paradox 386, and IBM Interleaf simultane
ously with your favorite DCf5 programs.
AU with the speed and performance you
expect out of your 386. And with protec
tion against 'misbehaved' programs.

Promise and performance

And, of course, both DFSQviews have all
the features that made prior versions the
And now, DESQview 2.2 adds capabilities,
popular choice in operating environments.
performance, and compatibility
The ability to multitask in 640K and
enhancements you've been asking for:
beyond. View programs in windows or
Like being able to fine tune DESQview
full screen. Transfer data. Access DCf5 via
performance "on the fly" Run Lotus Expres.s DESQview lets you run your favorite programs in windows side-by-side. menus. Dial your phone. And create key
and Metro. And the Intel Connection Co
stroke macros within and between programs.
PS/2s. For example, DESQview overhead on
Processor. Even use the DCf5 4.0 shell with
DESQview. Have DESQview automatically install EMS 4.0 and 386 PCs can be as low as IOK on
Our story gets better and better
EGA/ VGA PCs. And DESQview actually
Quattro, Sprint, Aldus PageMaker, Microsoft
lf there's any doubt about our commitment to
Excel, Word Perfect, Dataease and as many as 80
increases memory 30K on CGA PCs; 20K on
your PC and PS/ 2 productivity, just look at our
other programs. And using the DESQview API,
monochrome and Herrules PCs.That's good
accomplishments over the years. ~ think you
be able to dynamically link them.
news for users of big desktop publishing, CAD
will understand why GE, Ford, Aetna,
and database programs.
More bang; less bytes
Monsanto, and so manyother major
Introducing DESQview 386
corporations use DFSQview.
While other programs get bigger, we've worked
For users of 80386 PCs and PS/ 2s (or PCs with
And why PC Magazine twice gave DESQview its
to make DESQview smaller. And we've
80386 add-in boards, such as the Intel Inboard
Editor's Choice Award for 'The Best Alternative
succeeded in a big way on PCs and PS/2"'s with
386), there's DESQview 386 (a combination of
to Cf5/2," why readers of lnfoWorld voted
extended, EMS 3.2 (AboveBoard), EEMS and
DESQview 2.2 and the new QEMM-386
DESQview ''Product of the Year'' three times.
EMS 4.0 memory-as well as on 386 PCs and
Quarterdeck Expanded Memory
Why, by popular vote at Comdex Fall for two
Manager, version 4.2).
years in a row, DESQview was chosen ''Best PC
~I
Environment''
in PC Tech Journal's Systems
DESQview 386 gives you
Builder
Contest,
and just won their "Professional
extraordinary power. Run text,
Solutions" Award.
CGA, EGA, VGA, and Hercules
DESQview lets you have it all now.
programs in windows and in the

QEMM.

DESQview API Toolkit.
Break the New Cand Pascal
640K barrier Libraries, Debugger.
for$59.95 Panel Designer. And mo

~

wm111.

Your 80386 PC, IBM Personal System/2 Model
80, PC or AT with 80386 add-in board, as well as
your IBM Personal System/2 Models 50 or 60
can all break through the DOS 640K barrier. Now
you can have maximum use of your
memory-whether you have one megabyte or
32-with the Quarterdeck Expanded Memory
Manager. All without having to purchase special
expanded memory boards.

The key to the power of the DESQview AP!, our
Reference Manual contains all you need to know
to write Assembly Language programs that take
fulJ advantage of DESQview's capabilities. And
there's an 'include' file with symbols and macros
to aid you in development.

QEMM uses hidden
features within your
existing memory to make
it compatible with the
Lotus-Intel-Microsoft
Expanded Memory
Specification (EMS) version 4.0.

Here are C language interfaces for the entire set
fAP! fu cti
It
rts th Latti NC
0
M ta nNConsMi.. supt'c deli boceC '
e ware , CTOS01 1" ,an ur
·1 f all
od ls cl ded .th
cthomCpiL.~brs or ckamemorythm APel R.1nf u WI
e 1 rary pa ge IS e
.be erence
ManuaI an d source code for the l1 rary
,


Now you can run colossal spreadsheets,
databases, and CAD models designed for
expanded memory, using Lotus 1-2-3, Symphony,
Framework, Paradox, AutoCAD, Excel and
more.

The Pascal library provides interfaces for
entire set of API functions. It supports Turbo
Pascal V4.0 and VS.Ocompilers. lncluded are the
AP! Reference Manual, source code for the library,
and example programs.

And if you'd like to use these programs all
together -multitasking beyond 640K-QEMM
works with our popular DESQview multitasking
environment.

lf you are one of the 12 million or so 8088,
8086 or 80286 PC users who feel left out, don't
despair. We have options that let you keep your
computer and favorite programs and give you
today what the newest PCs and operating
systems are promising for the future.
VISit your dealer for more infonnation on
barrier-breaking Quarterdeck products.

API Reference Manual

API CLibrary

API Pascal Library

API Debugger
The DESQview AP! Debugger is an interactive
tool enabling the AP! programmer to trace and
single step through AP! calls from several
concurrently running DESQview-specific
programs.Trace information is reported sym

bolically along with the program counter,
registers, and stack at the time of the call.Trace
conditions can be specified so that only calls of
interest are reported.

API Panel Designer
This interactive tool helps you design windows,
menus, help screens, error messages, and forms.
It includes an editor that lets you construct an
image of your panel using simple commands to
ed
d
ll dra
enter, it, copy, an move text, as we as w
lines and boxes. You can then define the charac
· · fth · d
h ·11
· th
terIStics o e wm ow t at WI contam e
panel, such as its position, size, and title. Finally,
· an d types of fieIds
you canspecify th e Iocahons
· th
I
m epane.
The Panel Designer automatically generates
all the DESQview AP! data streams necessary to
display and take input from your panel. These
data streums may be grouped into panel libraries
and stored on disk or as part of your program.

More Tools are Coming
Quarterdeck is committed to adding tools as
needed by our users. To that end we have been
working with Ashton Tate and Buzzwords
International on dBASE III and dBASEIV
translators. And in the works, we have BASIC
and DOS Extender libraries.

Quarterdeck Office Systems, 150 Pico Blvd., Santa Monica, CA 90405 (213) 392-9851
FAX: (213) 399-3802

For additional infonnation, please use the following Reader Service numbers: DF.SQview: lt207 QEMM: lt208 API Tools: lt209 API Conference: lt210

4 Steps to PC-to-Mainframe Success.·

1. Select 3780 or 3270...
2. Select your hardware...

3. Select your
operating
system...

4. Rely on CLEO.
CLEO's PC-to-mainframe products
have been J.>roven in over 80,000
worldwide installations.
Our solutions range from single-user
interface boards and modem boards to high·
performance co-processor boards support·
ing up to 32 simultaneous 3270 mainframe
sessions.
The software is complete, powerful, and
reliable. With 3780Plus, you get auto dial/
auto answer, AP!, and an easy·to·use Script·
ing Command Language. DataTalker 3270

CLEO Communications

3796 Plaza Drive

provides 32 Ws, file transfer, BSC/SNA sup·
port, AP!, HLLAPI 3.0, NETVIEW support,
and more.
Plus, all CLEO systems are available in
both DOS· and UNIX-compatible versions.

To learn more...
Call us today at 1-800-233-2536.
We'll send you our free PC-to-mainframe
guide.

With CLEO, you get this simple
guarantee: It works.
We stand behind our products with
complete, ongoing technical support. We
can even create custom PC-to-mainframe
systems, if your applications demand it.
To insure your satisfaction, we back
each CLEO product with a 30-day money·
back guarantee and a full 12-month warranty.
Ann Arbor, Michigan 48108

CLEO Softwue merged with W1merluhcr, Inc.
1obccomc:

CLEO Communications
ADivision ofInter/aceSystems, Inc.

Phone: 313/662-2002

FAX: 313/662-1965
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LAN Standards:
Do You Need Them?
Jonathan Schmidt

LANs were developed to serve personal
computers with the economics of shared
resources. Connected machines could
share expensive printers and hard disks.
Now it is often the case that microcom
puters are installed to serve the purposes
of the LAN. LANs are more and more
the actual "computer" of choice to solve
data-processing, office automation,
manufacturing, and control problems.
Early LANs were often nothing more
than alternatives for the popular "printer
sharing boxes" except that they could
also share a hard disk. When LANs
served personal computers, the big ques
tion was "Is the LAN transparent to all
desktop applications?" That was back in
the days when other familiar questions
were "Is this particular personal com
puter IBM PC-compatible? Can it run
Flight Simulator and Lotus 1-2-3?"
Today, the question is this: "Is the
LAN compatible with LAN products?"
LAN products? LANS are now real ends
unto themselves, no longer used as a
means to the individual computer's ends.
LANs are now installed for their own
purposes, not to aid the economics of the
computer's installation. Real LAN prod
ucts are designed to facilitate the end
purposes of the LAN: database engines,
System Network Architecture (SNA)
gateways, and servers of all types.
As with personal computers, it's not
good if LANs don 't conform to the stan
dards that let you use the popular added
value products designed for them. Also,
the synergistic support industry is more
highly motivated to invest in product de
velopment when there is a large base of
compatible users to absorb the products.
LANs are layered, and products for
LAN users range from wires and connec
tors- to MS-DOS applications . Propo
nents of particular solutions, promoted
as candidates for standards, range from
Datapoint with ARCnet , Xerox with
Ethernet, and IBM with Token Ring at
the wire end, to Novell, Microsoft, and,
of course, IBM at the higher levels. Add
212
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As a technology
matures, standards
encourage its
broad acceptance

ing to the richness of offerings is the
emerging participation of OS/2, Unix,
and the Macintosh.

Standardization
Standardization is a two-edged sword. In
the infancy of a technology, it can stifle
advancement. Later, however, as per
sonal computers have shown, it generates
widespread competence, familiarity ,
and an explosion of value-adding
products.
Luckily for LAN users , early stan
dardization did not occur. The industry
is now in the final stages of a frenzied de
velopment of a wide variety of network
species that are competing for a place in
the world-a cretaceous period for net
works, so to speak.
Some consolidation and effective stan
dardization have occurred . LAN hard
ware is mature. It has assimilated exist
ing hardware technology and is awaiting
future developments to make the full
speed of fiber-optic technology and even
higher-speed modulation and propaga
tion media accessible.
The "war of the wires" of several
years ago is over. A brief tour through
issues of BYTE of the early 1980s (when
which "LAN" you used referred to the
type of hardware, not to Novell or Ban
yan) wi11 bring it all back, as in these car
icature quotes: " Token Ring is too frag
ile and expensive," says an Ethernet
spokesperson; "Ethernet is too unreli
able and unpredictable," says a Token

Ring spokesperson ; "A RC net is the
best," says an ARCnet spokesperson.
And there were (and are) Orchid and
Omninet, too. LANs were coming from
universities, telephone companies, copi
er companies, computer companies ,
modem companies, and some apparently
through spontaneous generation.
Now 90 percent of the market is con
solidated around Token Ring, Ethernet,
and, yes, nearly 2 million ARCnet nodes
as well. Today , the competition is dedi
cated to bringing users these survivors
with lower cost, higher reliability, and
easier wiring with coaxial , twisted-pair,
and fiber-optic connections available on
all of them . All three are mature, easy to
install, reliable, fast, and dropping in
price. And the huge numbers of users of
these LANs have forced the LAN system
vendors to accommodate each of them .
The choice of wiring of any new net
work is now often decided by an existing
installation already dedicated to one of
the three. Or, accommodation of the se
lected computers may determine your
wiring choice: Token Ring for IBM ,
Ethernet for Unix or VAX , or ARCnet
for commercial data-processing installa
tions or factory-floor integration. In any
case, choosing among these mature and
comparable disciplines solely on the
basis of the price/performance ratio is
difficult.

LAN Protocol Standards
LAN protocols are in a high state of flux.
Competing interests, from international
standards to IBM to defense systems , all
have different agendas . Most LAN users
with no one else to talk to on special pro
tocols don't need them and don't use
them . Besides, there is an interesting
back door that takes care of the problem
in many instances.
Immediately above the hardware layer
in most networks, you usually find a pro
tocol that handles communication across
the LAN (e.g., TCP/IP) . But , of course,
continued
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there is also Open Systems Interconnec
tion (OSI), XNS, variants of XNS (such
as Novell's IPX), and myriad simple pro
tocols optimized for restricted use within
a particular hardware environment .
Some are fully layered, and some are just
part of a full stack . But does it really
matter?
It does if you are seriously planning to
use a complete integration of your per
sonal computer LAN and other facilities
soon. Involvement with other participat
ing computers, such as a VAX or an IBM
mainframe, can dictate which LAN pro
tocol is used . This factor becomes espe
cially important if a wide-area network
is involved . TCP/IP proponents are
pleased to point out that this "internet
work suite of protocols" not only is here
today (an obvious reference to the lack of
implementation of the OSI model) but is
aided by an awesome array of support
products and by virtually every major
computer vendor. However, you pay a
price today in terms of memory con
sumption that may just render other MS
DOS operations impossible.
Protocols, especially those following
sophisticated, fully implemented stacks
such as TCP/IP or OSI, can eat up so
much of MS-DOS's precious 640K bytes
of memory (or require expensive cards
for implementing the protocol) that pop
ular memory-hungry programs are unus
able. Remember, both the network soft
ware itself and MS-DOS are also in there
gobbling memory. In addition, lots of
code means that it gets executed, and that
implies time- lots of time to do even the
simplest network operations. Faster PCs
and memory-unshackled operating sys
tems (such as OS/2 and Unix) will bring
this problem to an end and offer up the
delights of a broadly applicable protocol
to PC LAN users.
But there is the hazard of adopting the
"protocol of the month." What do you do
next year when nobody remembers it?
The great innovative microcomputer
support industry, as it often does, has
come to the rescue with protocol gate
ways: software that causes your existing
protocol to look like whatever you want
to the outside world. That's one purpose
for choosing a specific protocol, isn't it?
Do you want your ARCnet LAN to look
like an Ethernet TCPnP network to an
HP system in another department? Do
you want it to look like an IBM Token
Ring SNA network to your mainframe?
Both at the same time? No problem, and
you don't have to touch your network,
which has been humming along just fine
for several years. Nor does it require sub
jecting your entire network to a particu
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lar protocol to achieve this circus on in
terconnection. Just install one of the
many gateways on the market, and you
are set. Often you get better performance
than you would ifthe network were com
pletely homogeneous with the other pro
tocol. And next year, just plug in another
gateway for the new protocol that reigns
supreme, and you 'II be right up to date.
Gateways , however, are not for every
purpose . They can't always use other in
ternetwork facilities and , as Banyan can
do with its internal TCP/IP , can 't act as
an IP router for other TCP/IP users. But
they can link your networks together
with X.25 so they look like a single
networked set of users and resources .
They can join every microcomputer to
the IBM mainframe . They can link a
microcomputer network to your Unix
and VAX systems with TCPnP. All this
can be done without disturbing any exist
ing functionality on your current LAN .
Gateways can keep you going with full
MS-DOS memory for your sensitive
users . They can keep your network per
formance up until newer personal com
puters and operating systems come along
that can handle protocol overhead as well
as computing. In short, they can keep
your personal computers unshackled.
MS-DOS is a personal computer oper
ating system for personal computing. Its
purpose often must be preserved to the
exclusion of expeditions into new areas
that offer magnificent possibilities for
the future but can harm the immediate
usefulness they offer .

LAN System Standards
LAN system standards are just beginning
to rapidly evolve . Pioneers like Novell
developed and proved the efficacy of
basic mechanisms. In a repeat of the
IBM PC evolution, IBM and Microsoft
have incorporated these facilities direct
ly into their operating systems . This
time, however, their designs acknowl
edge this rapid transformation and take
evolution and the resulting administra
tive hassle of updates into account.
Although early LANs were dedicated
to sharing expensive hard disks, now
LAN interface cards often cost more
than the hard disks. So what's the appeal
of the LAN, anyway? The whole is great
er than the sum of the parts-the micro
computers are working together.
In Data Processing JOI, one of the
first precepts you learn is "one fact in
one place ." In simple terms, if you have
several copies of a customer list, they
will probably never be identical. With a
LAN, you can assign one machine the re
sponsibility for maintaining the list, and

everyone can access that machine when
it's time to work on the li st (shades of
timesharing on minicomputers). Don 't
just share data, share other resources.
Plug in one gateway, and everyone can be
an IBM 3270. Plug in one asynchronous
gateway, and everyone can get on BIX or
call a BBS (n users at a time for n
modems on the gateway) without their
own modems or telephone lines.
That ' s how it is right now. Shared,
synergistic power. But more is coming .
Current-generation LANs almost uni 
versally provide the IBM/Microsoft MS
DOS-defined NetBIOS . In simple terms,
it's a lot like a Hayes-compatible modem
in your personal computer. It' s now a
standard whereby your program tell s
NetBIOS to connect to another program
or task on the network, and it does so if it
can . A whole new world has opened up
for products that just plug into a running
network and provide value for every
one-gateways , database management
machines, internetwork bridges , print
management systems, plug-in shared
power, and power to the nth for your
LAN of n users.
Once the other popular LAN manu
facturers such as Novell and Banyan pro
duced NetBIOS-emulation facilitie s
(3Com doesn't need to "emulate" ; it li
censes the core LAN from Microsoft),
the support industry exploded in plug-in
power for LANs.
OS/2 was announced with a better
"NetBIOS" than NetBIOS: named pipes.
Named pipes do everything NetBIOS
does and more-and more easily. With
announcements from Novell that it will
support this facility, the stage is set for
another explosion in development.
Exciting new structures can be built
with multitasking and named pipes.
With MS-DOS, it was one program run
ning on one machine at one time . One
machine was only the gateway, a rather
complete program. With OS/2 and Unix
providing named pipes, parts of your
program, called tasks , can migrate to
other machines on the network where
they may be more appropriate. An 1/0
task can migrate to the machine with the
laser printer; a computing task can mi
grate to a really big and fast machine ;
and a communications task can migrate
to the machine with the channel on it and
not bother you until something comes in
that you want.
You say that you have only MS-DOS
and can't have multiple tasks? Well, you
can , ifOS/2 or Unix machines take some
of them for you. The MS-DOS for the
LAN Manager (OS/2 networking) lets
cominued
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stations on ONE AT add-in card. Plug one or more QL2286s
into your Compaq or IBM AT's bus and create an instant
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you run multiple tasks from your MS
DOS machine as long as the others run
on an OS/2 or Unix LAN Manager some
where else on the network. There is now
a true basis for remote procedure calls,
the Xanadu of early network theorists.

Gradually, LAN System Standards
Microsoft has carefully been building
this networking into all its operating sys
tems; even Xenix comes with it. Recent
versions of MS-DOS and OS/2 have net
working modules, licensed separately,
that obey the carefully designed behavior
created by Microsoft to automatically
network together users, resou rces, and
even procedures. The delight of this de
sign is that it is both upward compatible
and downward compatible. T his com
patibility means that fully functional
parts of your network, when operating
with an older version of MS-DOS and its
network, don't have to be uprooted to in
stall an OS/2 server for newer OS/2
users. In fact, in most cases, you can in
stall the OS/2 server without turning the
network off. And to top that , the re
sources on the OS/2 server can be ac
cessed by the old MS-DOS users as soon

as it is brought up. Microsoft networks
have a negotiation built in, with newer
versions always able to talk the more
basic "language" of older versions, thus
assuring hassle-free evolution. That de
sign would certainly have been welcome
when users were forced to upgrade MS
DOS versions on stand-alone PCs .
With both Hewlett-Packard and AT&T
independentl y announcing that they are
producing Unix systems to obey this
same Microsoft LAN Manager network
ing la nguage, the stage is set for a truly
generic LAN . It is capable of absorbing
not only accessories from the support in
dustry, but also workstations, file and
print servers, and facilities of all types
on a wide variety of operating systems.
For LANs that support only MS-DOS,
the standards picture is very bright in
deed. All Microsoft-based LANs-in
cludi ng those from IBM and 3Com ,
Microsoft "clones" such as PowerLAN
and Network 0 /S, and the majority of
proprietary LANs such as NetWare,
VINES, and LANtastic-fully support
the MS-DOS LAN mechanism for com
munications (NetBIOS) and record lock
ing . Thus , applications in general should

find these LANs accommodating.
OS/2 is another matter. OS/2 was de
signed with the network a an integral
part- it 's a networking operating system
and needs no network operating system
to support it. Vendors whose products
are based on the premise of a network op
erating system that sits on top of the com
puter 's operating system will continue
developi ng features to demonstrate that
they do add value. Microsoft, no doubt,
will strive to make sure that OS/2 and
MS-DOS don' t need them.
The fra nt ic pace of LAN development
is continuing. Novell and Banyan have
both indicated intentions to provide some
degree of emulation for most of the cur
rent OS/2 networking mechanisms with
a steady series of announcements over
the past year. And it is no trivial detail
that this "LAN Manager" is also IBM' s
LAN la nguage. After witnessing the
evolution of the PC , this indeed may be
the most important fact. •

Jonathan Schmidt is chief technical offi
cer of Performance Technology in San
Antonio, Texas. He can be reached on
BIX clo "editors. "

Protect the oneyoulove.
Yours is not just any computer. It's your
friend. Your confidant. Your business partner.
You wouldn't be without it.
But it can happen in a flash. A sudden
storm, distant ditch digger, motor, or even
a toy metallic balloon can send data-killing,
component-killing electric surges and sags
smack into your computer. Even knock it
out altogether.
It's a matter of time before this happens
to you. So protect your friend with Emerson's

new low-cost SWIOOO Uninterruptible Power
System. Only 2Yt in. high, it fits smartly right
under your PC's monitor for less than $700.
In a brownout or blackout, a battery will
instantly take over giving you ten minutes or
more to shut down your computer.
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as easy too. In fact, you won't
notice RAF working for you. It's
absolutely transparent.

a Punch
And make it count...

:~k~~~~ ~~n;.~~~~g to
•

~~m~~~:S~s~~~n:s
your PC to Ethernet or to
any asynchronous connec
tion, and you're ready to go.
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'286i SS

Complete 12MHz '286
with 32MB Hard Dme!

Only $1395.00
!IS the fastest '286-12 you can bu)! Workhorse
ofthe industr). Ru?ffdfrom the ground up.
This tme Zero-Hflit state sysfl!mfemures a
fast Seagate auto-park Izard driw. Nothing
ca11 touch it'
• 80286-12 CPl.: 6112MHz Dual SpeP-d
Kryboan/. 1hardware selcctablR. Reset and
Turbo buttons righJ up fronJ.
• Zero-nait State DRAM, 512K ex/xmtlable
to 4MB cm the motherboard (l6MB System
TotalJ, EMS rapability!
• F<N 32MB Seagate 138R Hard Drive with
auto-park, l.2MB floppy Drive.
•Ultra high speed Hard!F!cppyco11J:roUer.
1:1 i11terlcavc. 800 KB/sec Irr.ms/PY rate.
• Gc1111it1e Herr:ules' brand gmphics controller,
High-Res Amber Display with Tilt/Swivel.
• ZEOS Enhanced 101 Key Keyboard, with
Pleasa11J 'factr1e/Click Feel.

• Serilll mul ParaJIRI Printer Ports.
• Clock!Ca/e11dar with Battery Backup.
• 6-16 {llld 2-8 /Jit r.x/XJlzsion slots.
• 80287 Coprocessor support.
• Heavy Duty Case rompleie with Se.cun·ty
Luck a11d LED indicawrs.
Announcing 24 Hour a Day Sales and
Technical Support!
That' right, ZEOS is now open to serve you
24 hours a day, 365 days ayear. Call us any time
1011 Frl'e at 800-423-5891.

In the May 30th issue PC Magazine
reviewed 104 machines from 58 man
ufacturers. Virtually every '386 in
production was tested. The systems
were grouped into three speed cate
gories, 16, 20 and 25MHz. In two
of the three categories only one com
pany was selected for "overall excel
lence'.' That company is ZEOS.
The selection of ZEOS over
IBM, Compaq and all others is a
direct reflection of our goals and
objectives. Simply, to deliver to
you the very best value in com
puting today. To further quote
PC Magazin.e:
"Price is always a consideration. So are bench
mark resul.ts. But both factors can be deceiving, which is
why we consider other aspects that will make the difference months and years
down the road. Things like quality ofconstructum, reliability, expandability and
ease of service."
These are the qualities PC Magazine used when selecting ZEOS over
57 others. These are the qualities we build into each and every ZEOS system.
And that's our commitment to you. To quality. To performance. To reliability
and support. Th Value. Comparing ZEOS to virtually every other manu
facturer in the world PC Magazine called it ''overall exc,el!ence."
In all areas ZEOS systems are top performers. Take our guarantee for
instance.We offer every customer a 30 day Full Refund Satisfaction Guarantee.
And that's backed up by our Full One Year Limited Warranty and our Express
Parts Replacement policy.
And then there's Technical Support. At ZEOS, Technical Support is not
only free, its Toll Free. 24 hours a day, 365 days a year!
Quality, Performance, Reliability and Sup
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PC Magazine's # 1 choice. And that's why
''
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. , :' ZEOS is your best choice as well. So pick out
'
your dream machine today and order it now
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confidence. Your choice of ZEOS excel
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'386SX

'386DT

'386/V

The New ZEOS 386SX Hard
Drive System Belew '286 Prices!

Complete ZEOS 20MHz
'386 System. 80MB SCSI Drive!

Complete 25MHz '386
Vertical System BOMB SCSI Drive!

Only $1695.00

Only $2995.00

Only $3995.00

II terrific all aJVund choice..."PCMagazine

16 MHz systems fivm ·2295!

Complete 33MHzsystems only 4995!

The new '386 desklop slmuiard. Featuring our

ZEOS 25MHz atui 33MHz 80386 syst.ems are
the fastest, most advanced available anywhere.
Review after review, these ZEDS syst.ems are
sekctea as the best price/performance buys. A
power-user's dream.
• High Speed Zero-Wait 64K CACHE.
• Genuine 32-/Jit Int.el 386-25 O'r 33MHz CPU
• lMB Zero-Wail 32-/Jil DRAM expandable to
BMB on board pb1S 16MB 32-bit exfxmsum
(24M B total).
• Fast BOMB, 28 ms SCSI Seagat.e Hard Driue,
L2MB Floppy Drive.
• High speed HDD/FDD SCSI Host Adapter
wi.th software.
• Gem~ine Hercules' /Jrond graphics amiroller,
High-Res Amber Display with Tilt/Swivel.
• 101 Key ZEDS Tactile/Click keyboard.
• High Speed Serial and Parallel Ports.
• 1-32, 6-16 and.1-8 /Jil slots.
• 80387 and Weitek 3167support.
• Heavy Duly 6-bay Vertiall Case.
Desktop configurations deduct $150.00!

PC Magazine says "386SXbased machines are
/he right choice.. :' the new ZEDS 386SX is why.
The future is yours now 1ui/h the new ZEDS
'386 X. It's euen priced below comparable
'286 sys/ems!
• 0386 X-16 CPU 8/J6MHz Dual Speed
Keyboard electable. Resei/1itrbo buttons.
• 512K DRAM. expandable lo a System Total of
16MB.
• 1iadow RAM and EM capability.
• Rist 32MB Seagate 138R Hard Driue,
L2MBFDD
• Ultra high speed HardiFloppy controller. 1:1
inlerlmue, 800 KB/second Irons/er rat.e.
• Gen11i11e Herr:11Jes' bra11d graphics am/roller.
High-Res Amber Display with Tilt/Swivel.
• ZEO Enha11ced Tactile/Click keyboard.
• 2 Hiuh -peed Serial Ports plus <me Parallel and
one Game Port.
• 6-16, 2-8 bit expansion slots. 80387SX Math
coprocessor support.
• R11gged ZEDS space saver case. lnduding
security lock and LED indicaturs.

64K CACHE (twice that ofmos/ competitors)
prvviding Zero-l#iit State perfumzance vastly

superior lo page/inlerkaue memory schemes.
/11credible value.
• High speed Zero-Wait 64K SRAM CACHE.
• Genuine 32-bil lnJeJ 80386-20MHz CPU
• lMB o/Zero-Wait DRAM Expandable to
16MB ystem Total.
• Fast BOMB, 28ms SCSI Seagat.e Hard Drive.
J.2MB Floppy Driue.
• High speed HDD!FDD SCSI Host Adapter
with Software.
• Ge1111ine Hercule1' /Jrond graphics controller.
High-Res Amber Display wi.th Tilt/Swivel.
• 101 Key ZEOS 7actile!Click keyboard.
• High speed Serial and Para/Jel Ports.
• 1-32, 6-16 and 1·8 bit slnts.
• 80387 nwih coprocessor support.
• ZEOS 5-bay case. lnduding Security Lock and
LED indicators.

Options Galore: As PC Magazine said, "more options than even /he most
configuratiim hw1g1y hound could Possibly need."Induding 14" VGA, add
only $595. And incredible selection ofhard drives: C !, RLL, E DIor
MFM and virt11ally any other add-on you co1dd want! wrporate leasing
plan· are available, loo. Call Toll Free fO'r details 800423-5891.

Circle 391 on Reader Service Card

Order Now Toll Free

800-423-5891
FAX Orders Dial: 612-633-1325
In Minnesota Call: 612-633-4591
MasterCard, VJSA, ZCard and COD
Open 24 Hours a day!

There's only one way to get around out here.

The most
comprehensive
TCP/IP
implementation
in the industry.

No matter who or what
your PC needs to com
municate with, there's
nothing like PC /TCP
Plus. It's not only the
fastest, but also the most
comprehensive TCP I IP
implementation in the
industry. And PC/TCP
Plus has NFS'"' access
built right in.
Providing connectivity
to other PCs, minicam
puters and mainframes,
PC/TCP Plus communi
cates over Ethernet,
Token Ring and StarLAN
networks with operating
systems ranging from
UNIX and VMS to VM
and MYS. And you can
forget hardware incom
patibility; PC/TCP Plus

supports the largest
selection of LAN inter
faces in the business.*
From around the world
to around your office,
now your PC can trans
fer files, send and receive
electronic mail, emulate
VT100, VT220 and IBM
3278 terminals, access
NFS servers, and much,
much more. VINESn'
and NetWare™users will
appreciate PC/TCP's full
compatibility, as will cus
tamers of Oracle's dis
tributed PC database
products. And with ou r
Development Kit,
including a Berkeley
Sockets library, you have
all you need to produce
custom applications.

So, the next time you
want to get from here to
there, get PC/TCP Plus,
the TCP /IP implementa
tion that gives you a
whole new perspective
on network communica
tion. Call us at
(617) 246-0900 for more
information.
PC/TCP is a registered trademark of FTP
Software. Inc.
VINES is a ITadema rk of Banyan Systems.
Inc.

Net Ware is a trademark of Novell, Inc.
NFS is a tradema rk of Sun Microsystems,
Inc.

Ff P Software, Inc.
26 Princess St.

Wakefield, MA 01880-3004
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The Glue for
Internetworking
William Stallings

As more and more personal computers
hook into LANs, more and more LANS
are in turn being connected to form
WANs (wide-area networks) . To move
beyond the simple disk server and printer
server applications of the typical LAN
requires a powerful communications ar
chitecture. The most popular such archi
tecture is based on the TCP/IP suite of
protocols.
The Department of Defense (DoD)
created TCP/lP as part of the experimen
tal packet-switched network ARPANET,
and it has since become a military stan
dard. But TCP/lP also has been quietly
building a following in the commercial
arena-ironically during a time when the
industry has focused a great deal of at
tention on the International Organization
for Standardization's Open Systems In
terconnection (OSI) model. Currently,
over 200 vendors provide TCP/IP prod
ucts, making TCP/IP the most widely
available and most widely used set of
standardized computer-communications
protocols.
Five core protocols make up the
TCP/IP architecture, although the entire
set carries the names of only two: Trans
mission Control Protocol (TCP) and In
ternet Protocol (IP). TCP/IP has four
layers: network access, internet, trans
port , and application. The network-ac
cess layer contains the protocols that pro
vide access to a communications network
such as a LAN. The TCP/IP suite in
cludes no unique protocols at this layer.
Rather, it supports whatever protocol is
appropriate for a particular network
(e .g., Ethernet , IEEE 802, or X.25).
The internet layer consists of the pro
cedures required to allow data to traverse
multiple networks. Thus, it must provide
a routing function . The IP functions
within network hosts and routers (a rout
er relays data between networks using an
internetwork protocol) . (See "When One
LAN Is Not Enough," January BYTE.)
The IP connects multiple LANs within
the same building or at different sites

TCP/IP binds
together LANs and
networks ofLANs
through a wide-area packet-switched
network.
The TCP at the transport layer pro
vides the logic for ensuring the reliable
delivery of data exchanged between host
systems. It's also responsible for direct
ing incoming data to the intended appli
cation.
Finally, the application layer contains
protocols for specific user applications.
Each type of application, such as file
transfer, requires a protocol that sup
ports that application . TCP/IP includes
three such protocols: Simple Mail Trans
fer Protocol (SMTP), File Transfer Pro
tocol (FTP), and TELNET.

proper process. The latter addresses are
called ports.
Suppose that a process associated with
port 1 at host A wants to send a message
to a process associated with port 2 at host
B. The process at A hands the message
down to TCP with instructions to send it
to host B, port 2. TCP hands the message
down to IP with instructions to send it to
host B. Note that IP does not need to
know the identity of the destination port.
It needs to know only that the data is in
tended for host B. Next, IP passes the
message to the network-access layer
(e.g . , the Ethernet logic) with instruc
tions to send it to router X (the first leg on
the journey to B).
Controlling this operation requires
transmitting control information as well
as user data (see figure 2) . When TCP
receives a block of data from a process , it
appends control information as the TCP
header, forming a TCP segment. The
peer TCP protocol entity at host B will
use this control information. The follow
ing are examples of items that are in
cluded in the header.

Operational Issues
Figure 1 shows a typical TCP/IP network
configuration . Some sort of network-ac
cess protocol, such as Ethernet, connects
computers to a network. This protocol
enables the host to send data across the
network to another host. IP resides in all
end systems and routers. It acts as a relay
to move a block of data from one host,
through one or more routers, to another
host. TCP resides only in the end sys
tems; it keeps track of the blocks of data
to ensure reliable delivery to the appro
priate application.
For successful communication to oc
cur, every entity in the overall system
must have a unique address . Two levels
of addressing are needed . Each host on a
network must have a unique global Inter
net address . And each process within a
host must have an address that is unique
within the host; this allows the host-to
host protocol (TCP) to deliver data to the

• Destination port: When the TCP entity
at B receives the segment , it must know
to whom it should deliver the data .
• Sequence number: TCP numbers the
segments that it sends to a particular des
tination port sequentially so that if they
arrive out of order, the TCP entity at B
can reorder them.
• Checksum: The sending TCP includes
a code that is a function of the contents of
the remainder of the segment. The re
ceiving TCP performs the same calcula
tion and compares the result with the in
coming code. A discrepancy results if
there has been some error in trans
mission .
TCP then hands over each segment to IP,
with instructions to transmit it to B. IP
must then transmit these segments across
one or more networks and relay them
conrinued
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through one or more intermediate rout
ers . For this purpo e , IP appends a head
er of control information to each segment
to form an IP datagram. One item stored
in the IP header is the destination host
address (i n this example, 8 ).
Finally , IP presents each datagram to
the network layer for transmission across
the network to router X. The network-ac
cess layer appends its own header , creat
ing a packet. or frame. The packet head
er contains the information , such as the
desti nat ion address, that the network
needs to transfer the data across the
network.
Router X strips off the packet header
and exami nes the IP header. Based on
the address information in the header.
the router 's IP module directs the data
gram out across network 2 to 8 . To do
this, it must augment the datagram with a
network-access header.
When 8 receives the data , the reverse
process occurs . At each layer , 8 removes
the corresponding header , pass ing the re
mainder on to the next higher layer , until
the origi nal data arrives at the destina
tion process .

Applications
Figure 1: This simple configuration demonstrates how you might internetwork
two hosts via TCP/IP.

User data

TELNET, FTP,
SMTP
byte stream

TCP POU

IP POU
(datagram)

Network
POU
(packet)
POU= protocol data unit

Figure 2: The levels ofprotocol header information in a TCP/IP packet.
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As mentioned earlier , TCP/IP 's three
application protocols are SMTP , FTP,
and TELNET. SMTP provides a basic E
mail facility . Its features include mailing
lists, return receipts, and forwarding .
The SMTP protocol doesn' t specify how
to create the messages; it requires some
local editing or native E-mail facility .
Once a user has created the message,
SMTP accepts it and uses TCP to send it
to an SMTP module on another host. The
target SMTP module uses a local E-mail
package to store the incoming mes age in
the recipient 's mailbox.
FTP sends files from one system to an
other under user command . It accommo
dates text and binary files and provides
features for controlling user access.
When a user wants to engage in file
transfer, FTP sets up a TCP connection
to the target system for the exchange of
control messages. These allow the user to
transmit an ID and password and to spec
ify the fi le and file action s desired. Once
the system approves the file transfer , it
sets up a second TCP connection to han
dle the data transfer. FTP transfers the
file over the data connection without
header or control information overhead
at the application level. When the trans
fer is complete , the control connection
signals completion and is ready to accept
new file transfer commands .
TELNET provides a remote log-on ca
pability that lets a user at a terminal or

THE GLUE FOR INTERNETWORKING

personal computer log onto a remote
computer and function as if he or she
were connected locally to that computer.
TELNET was designed to work with
simple scroll-mode terminals. The pro
tocol actually has two modules : User
TELNET interacts with the terminal 1/0
module to communicate with a local ter
minal. It converts the characteristics of
real terminals to the network-standard
virtual terminals and vice versa. Server
TELNET interacts with an application ,
acting as a surrogate terminal handler so
that remote terminals appear as local to
the application . Terminal traffic be
tween User and Server TELNET is car
ried on a TCP connection.

Microcomputer Connections
Figure I shows the simplest architecture
for interfacing a host system to a network
using TCP/IP. The TCP/IP protocols sit
above the network-access protocol,
which is unique to the particular net
work . The host operating system sup
ports all these protocols. This approach
is common for large computers but is of
questionable value for microcomputers .
TCP and IP are complex protocols that
perform a considerable amount of pro
cessing, and they impose a burden on the
host in terms of memory consumption ,
processing time , and the number of
interrupts.
Figure 3 shows an alternative ap 
proach that uses a communications co
processor board. All the protocols up
through TCP (i.e., TCP, IP, and network
access) reside on the board , and only the
application-level protocols (SMTP, FTP,
and TELNET) reside in the host CPU .
This approach relieves the CPU of the
communication processing burden , en
hancing efficiency. Also, the board can
be procured from a djfferent vendor than
the supplier of the host system, allowing
greater flexibility when you're selecting
equipment to attach to the network . Cur
rently, a number of vendors offer such
boards for the most popular microcom
puter buses.
Figure 3 also indicates the need for
some sort of interface protocol, referred
to in the diagram as a host-to-front-end
protocol (HFP) . To see the need for an
HFP, consider the operation of an appli
cation in figure 1.
If an application protocol such as FTP
is to transmit a block of data, it invokes
TCP with a SEND command . The TCP
tandard doesn't specify how to imple
ment this command; this is up to the im
plementer, who can invoke it as a proce
dure or subroutine call or as some sort of
trap in the operating system that gener

ates a message to TCP . The implementer
will choose a technique that optimizes
some parameter , such as performance or
code size. Indeed, the standard must not
dictate the interface between TCP and
the application protocols so that the im
plementer remains free to design the
most efficient solution.
However, when TCP is running on the
coprocessor board and the application
protocol is running on the host system' s
CPU , a mechanism is needed for trans
mitting commands and their associated
parameters between the application pro
tocol in the host to TCP in the copro
cessor board. This is the function of an
HFP. The HFP formats the application
command and its parameters into a stan
dardized message to be sent to the front
end. If the host and front-end systems are
from the same vendor, the details of the
HFP are of concern only to the imple
menter, but if they ' re from different ven
dors, a standard for the HFP is desirable.
Unfortunately, no such standard exists .
In a personal computer LAN environ
ment , the de facto standard that fills this
role is NetBIOS.

NetBIOS
NetBIOS , the standard interface for net
working IBM PCs, PS/2s, and their com
patibles , has become the dominant

mechanism for personal computer net
working. Normally , the personal com
puter makes use of the BIOS in ROM .
This comprises a set of drivers that pro
vide simple hardware support for stan
dard equipment on the PC (e .g., drivers
for printers and disk controllers). Net
BIOS is the equivalent of the BIOS, but
for the network interface.
NetBIOS enables PCs on a LAN to es
tablish connections between themselves
and to communicate directly without
having to go through a central host com
puter , file server, or other device . It lets
applications talk directly to the network ,
instead of talking to DOS, which in turn
talks to the network operating system.
Implemented on a circuit chip that re
sides on the network communications
board, NetBIOS provides fast service be
cause it bypasses the PC's operating
system .
The NetBIOS specification defines a
set of system calls that allow an applica
tion on a PC to gain access to applications
on other PCs on the same LAN . To carry
out a certain operation , the application
loads various processor registers with
given values and performs a software in
terrupt. The application issues an inter
rupt 5Ch to access the network interface
board directly and use NetBIOS .
continued

Microcomputer

FTP

SMTP

APPL
TCP-HFP

Host
CPU

Channel or communications link

TCP-HFP
TCP

Front-end
coprocessor
board

IP

LAN
HFP= host-to-front-end protocol

Figure 3: When implementing TCP/IP on a microcomputer host system, using a
host-front -end coprocessor board is a way oftaking some ofthe processing burden
offthe CPU.
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The NetBIOS scheme has been hob
bled by one major factor: its inability to
span incompatible networks. Fortunate
ly, the DoD has developed a merger of
TCP/IP and NetBIOS that overcomes this
limitation.

NetBIOS Over TCP/IP
In the past several years , many vendors
have independently developed products
that let NetBIOS applications run in a
TCP/ IP environment. These vendors
were already offering TCP/IP network
ing products and wanted them to be able
to interoperate with the growing number
of NetBIOS applications . All the prod
ucts used NetBIOS as the HFP between
the applications on the host and TCP on
the network . Unfortunately, all these
different implementations would not
work with each other. To solve this prob
lem, the DoD issued the RFC 1001/1002
specification, which defines the interac
tion between NetBIOS and TCP. The
products now coming into the market
place conform to this specification.
The most difficult problem in integrat
ing NetBIOS and TCP/IP is handling
names. In the NetBIOS world , communi

eating entities (applications and servers)
all have names , which users obtain via a
simple announcement scheme. If you
want the name FileManagerOOl, you
broadcast your claim to that name to
everyone else on the LAN ; if no one ob
jects, that becomes your name . In an
internetworking environment , this
scheme presents two problems. One oc
curs when you connect two formerly sep
arate networks, and two devices on the
different network s have the same name.
The second problem is that broadcasting
in an internetwork almost always is for
bidden because it would quickly over
whelm the communications links. To
overcome this problem, the DoD devel
oped a mapping between NetBIOS names
and internetwork names and adapted the
existing Internet name protocol to facili
tate name creation.
The RFC 1001/1002 specification
provides for three forms of NetBIOS: 8 
nodes , P-nodes , and M-nodes. 8-nodes
are restricted to communications on a
single LAN and use a broadcast type of
naming protocol , similar to the un
adorned NetBIOS . Therefore , a 8-node
doesn't implement TCP/ IP . P-node s

make full use of TCP/IP and can com
municate with other P-nodes on the same
LAN and with P-nodes on other net
works to which they ' re connected. M
nodes have mixed functionalit y and ca n
communicate with both 8 -nodes and M
nodes.
If you run NetBIOS over TCP/IP, you
can communicate with any other system
that implements NetBIOS over TCP/I P
as long as it supports the NetBIOS inter
face as defined in the RFC 100 1/ 1002
specification. For example, you can't ac
cess files from a Unix system that sup
ports TCP/IP but not NetBIOS. But be
cause so many systems, especially Unix
systems , support TCP/IP , and because it
is relatively easy to add NetBIOS support
to such systems, the possibilities for net
working the se m ac hine s a re sub
stantial. •

William Stallings is president of Comp
Comm Consulting in Pride's Crossing,
Massachusetts. This article is based on
material in his Handbook of Computer
Communications Standards , Vol. III:
DoD Protocol Standards, 2nd ed. (How
ard W. Sams, 1988).

ETHERNET CONNECTION
1 OMbps over unshielded Twisted-Pair Wiring
The Quick-Net'" 3000 Ethernet Series from lntellicom provides Novell Netware "' , 3Com3+Share
and IBM PC Networking compatibility with unshielded twisted-pair wiring operation at l OMbps.
Complete integrated solution for XT, AT, PS/2 or MAC/I computers or compatibles.

•

Total compatibility with Standard or Thin Ethernet coax based
LAN's. Expand your network or establish a new one using our
twisted-pair wiring solution with no performance degradation.

•

Complete range of Industry compatible Media Access Units/
Network adapter cards available to establish star-based net
work topologies using low-cost telephone wiring; IBM Type 3
or AT&T PDS cabling.

•

The Quick-net solution is cost effective for both small and large
networks offering full compatibility with most popular network
operating sys tems.

•

MAU's located on each building floor inter-connect via an Eth
ernet 1OMbps coax backbone. Connect up to 256 PC's on a
single coax cable using multiple MAU's. Installation is easy as
plugging in a telephone.

lntellicom is an established manufacturer of high performance commu
nication products with over 75,000 units installed worldwide . The
Quick-net 3000 series is simply the best way to establish alow cost and
flexible 1OMbps twi sted-pair Ethernet LAN.
Cati or write Now, and let us share our extensive networking expertise
with you to meet your networking needs today , and into the future.
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Meet Perfect Menu.
The Perfect LAN
Front-End.
Menu Program. System Administrator. Electronic Mail Sys
tem. Usage/Project Tracker. Security Watchdog, and much
more. all in one program for your DOS LAN or stand-alone.
Perfect 1enu is a total LAJ Front-end solution-compatible
with ALL DOS LA s {No"ell. 3COM . PC-MOS. Network
0 . Banyan. you name it). For all its power. Perfect Menu
is completely Non-Memory Resident, and self-installs
across any network. to any local. redirected and virtual drive
of any size.

Perfect Menu gi,'CS you access to 640 individual menu selec
tions with over 10.000 command options for each user.
Menus can even be nested up to 32 levels deep! Perfect
Menu lets you create a Common Integrated User
Interface-tailor it to your specifications and needs.
Perfect Menu gives you System Administrator sophistica
tion , power and ease-Of-use with features like advanced secu
rity control. innovative usage and project tracking, handy
PIM tools and much more. Perfect Menu's autonomous Sys
tem Administrator program sports more tools than we have
room to e.xplore. Suffice to say-it defines power and con
venience.
And. if al l oi the above is not enough, Perfect Menu comes
with a full ieature E-mail system! You have to see Perfect
Menu to believe it. check it out today!

LAN PAK/UNLIMITED Users Per Fiie
Server.
If you're looking for best value in network front-end.
menu, E-mail, usage/project tracking, security and
productivity software-then this is the perfect selection!
Easy to setup. administer and use, yet completely cus
tomizable and extremely powerful and sophisticated. It's
simply perfect.

Retail Price: 5349.95
LAN PAK/FIVE User Network.
If you have a PC-based network or applications, then
our five user version sets the standard for small net
works! Not only is it easy-to-use, it's easy-to-adminster
and has all the power of its Unlimited Big Brother. Of
course. if you have growth in mind, all versions are fully
upgradeable.

Retail Price: 5195.95
BUSINESS PAK/Stand-alone.
With our single user BUSINESS PAK. many users share
one stand-alone computer. You can have all the power
of the PERFECT MENU network versions as you
administer productivity-not headaches!

Retail Price: 584.95
BASIC SYSTEM/Slngle User.
Want perfection at home? PE RFECT MENU BASIC
SYSTEM is as powerful as it is easy to use. At a $49.95
suggested retail, it's one of the best val ues in its class.

International Computer Group, Inc.
18520 Office Park Drive
Gaithersburg, MD 20879

(800) 833-2324
(301) 670-7007 in MD, (301) 330-7274 fax
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LAN-Aware
DOS Programs
Barry Nance

Most DOS programs rely on DOS disk
services and thus will work with a LAN
that emulates those services. But the re
mote disk that a LAN provides is also a
shared disk. Unmodified single-user
programs tend to fare badly in the multi
user LAN environment. Data files are
updated haphazardly; one user's config
uration options are overwritten by some
one else; the software crashes at mysteri
ous times; users collide when they access
files; performance suffers when dozens
of users simultaneously load programs
and data files.
LAN-aware software recognizes and
understands shared disks, shared print
ers , and shared files. The software antic
ipates and correctly handles concurrent
accesses and concurrent updates to files.
It flexibly allows different drive letters
and directory paths. It provides config
uration options for each user. It is com
patible with any LAN that supports the
sharing and access mechanisms that have
been part of DOS since version 3.0. In
this article I'll discuss ways in which you
can transform a single-user DOS pro
gram into a multiuser, LAN-aware DOS
program.

Testing the Waters
For your development work, you'll need
access to a LAN with a DOS 3.x-com
patible network operating system that can
share files, lock records, recognize net
work drives, and obtain machine names .
(Or you can emulate a LAN using the
freely distributed program described in
the text box "Testing LAN Software
Without a LAN" on page 228 .) If you 'II
be doing advanced network program
ming using NetBIOS, you'll want the net
work operating system to provide a Net
BIOS emulator that's compatible with the
IBM NetBIOS standard.
You should also upgrade to DOS 3.3 if
you haven't already done so. The net
working support in earlier versions of
DOS suffered from omissions and bugs.
Why not go all the way to 4.0? For the

Multiuser design:
issues and strategies

same reason-too many bugs. When
you're doing development work, operat
ing system bugs are the last thing you
need. Get version 3.3.
The environment your program will
find itself running in should correspond
to your development environment. So the
first thing your program should do is
check the version of DOS. If it discovers
a version earlier than 2.0, it should defi
nitely tell the user to upgrade. If the ver
sion is 2.x, it should probably do the
same. Although Novell's networking
support for DOS predates the support
added by IBM/Microsoft in DOS 3.0 and
thus will work with DOS 2 .x, your pro
gram shouldn 't rely on that peculiarity.
Turbo C and Microsoft C both place
the DOS version in the global variable
_osmajor. In Lattice C, it's_DOS[O ] . In
Turbo Pascal, use the function DosVer
sion. With Microsoft Macro Assembler,
use the GetVer macro found in DOS.INC.
Next, your program needs to check for
the presence of a LAN. One approach, i l
lustrated in listing I, is to try to exercise
SHARE, a DOS utility that attaches it
self to the DOS multiplex interrupt 2Fh
and enables file sharing. If you find a
pre-DOS 3.0 version , though , don't use
this method or you ' ll crash the machine.
You can also look for NetBIOS . Inter
rupts 2A and 5C (not to be confused with
DOS function call 5C) are the entry
points for NetBIOS services ; here's how
you check for NetBIOS :

Note, though, that NetBIOS is not a re
quired feature of a LAN.
A DOS IOCTL call (function 44h,
subfunction 9) is yet another way to de
tect a LAN; it tests whether a drive is
local or remote. To use it, put the number
of the logical drive in the BX register ( 1
=A:) and do the call. If bit 12 of the DX
register is a I following the call, the drive
is a network drive. Do this for all possi
ble drives (C through Z), as shown in list
ing 2.
There's one problem with the IOCTL
method. It can't discriminate between a
network drive and a CD-ROM drive .
Both look like remote drives to DOS.
There's a set of MSCDEX (Microsoft
CD-ROM extension) function calls that
can help here. Interrupt 2F is the entry
point for the MSCDEX functions. Func
tion 15h, subfunction 0, returns in BX
the number of drives mapped to CD
ROM devices. If BX is 0 after this call,
don't worry about CD-ROMs . If it's non
0, though, things can get complicated.
CX will be the first CD-ROM (e.g.,
3 = D) , but there may be multiple CD
ROM drives. Function 15h, subfunction
OBh, checks if a drive is a CD-ROM
drive, and subfunction ODh gets a list of
all the CD-ROM drive letters. Unfortu
nately , only the newer version (2.0) of
MSCDEX.EXE supports the additional
query subfunctions OBh and ODh . If your
application detects a CD-ROM-there
aren't many of them in use yet-the best
course might be to ask the user to tell you
which drives are CD-ROMs.
Of these tests, I've found that the test
for SHARE is necessary to ensure that
file sharing is enabled and that the test
for network drives is a reliable means of
detecting a network .

Identifying the User/Workstation
regs .h.ah = O;
int86 ( 0x2a, &regs, &regs ) ;
if (regs.h.ah == 0)
puts ( "NetB IOS not
installed." ) ;

Your program will need to distinguish
the machine it ' s running on from other
workstations on the network. To do this ,
use DOS function 5EOO to get the net
conrinued
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Testing LAN Software
Without a LAN
f you don't have a LAN but want to do
LAN programming, or if you have a
LAN and want a controlled file-sharing
and reco rd-locking environment for
testing purposes, you can use a program
called NETWORK to simulate a LAN .
NETWORK upports the following
features :

I

• Machine name requests
• Sharing-retry-count/delay IOCTL
calls
• etwork drive identification
• File sharing between your computer
and a separate pseudo-workstation
(for testing access mode, sharing
mode, and inheritance)
• Record locking/ unlocking between
your computer and a separate pseudo
workstation
While your application is running , you
work name of your program 's machine.

char machine_name [16 ] ;
regs .x.ax = Ox5e00 ;
regs.x .dx = /* fo r small
model */
(uns i gned) mach i ne_name;
int86(0x21, &r egs , &regs ) ;
i f ( regs .h.ch == 0)
puts ( "No mach ine name ." ) ;
If the machine name was never set, this
function returns 0 in the CH register.
Otherwise it returns a 15-byte name in
ASCIIZ (null-terminated) form; Pascal
programmers will have to do a little jig
gling to set the length of the string . The
name will be padded on the right with
spaces to fill out the 15 bytes . With some
LANs, such as Novell' s , the machine
name is optional. I'd recommend that
your application require users to set the
machine name. It' a piece of informa
tion your application can use to good ad
vantage-for example , to create user
specific configuration files .

File Locking
Beginning with DOS 3.0 , you specify
how you want to share a file when you
open it. There is also a function for creat
ing a new file that guarantees that some
other workstation won't be able to create
a file of the same name at that same mo
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can call up NETWORK and tell it to
open one of your files just as if NET
WORK were a separate workstation.
Your application can use any combina
tion of access mode, sharing mode, and
inheritance, and it can lock and unlock
records .
Editor's note : NETWORK is available
011 disk from BYTE (see page 5 for de
tails). It ca11 also be dow11loaded from
the "/isti11gs" topic of the la11s co11fer
ence on BIX. After logging onto B/X,
join la11sllisti11gs and download NET
WORK. DOC a11d NETWORK.EXE.
The same files are available on floppy
disk from the author. Please specify
5!4 -inch or 31/i-i11chformat. Se11d your
name, address , and $15 (check or
money order) to cover shipping and han
dling to Barry Na11ce, 47 Cider Brook
Dr., Wethersfield , CT06/09.
ment (DOS function SB).
When you open a file , either by call
ing DOS directly or by means of facili
ties provided in your programming ·lan
guage, you can specify three kinds of
properties: access mode, sharing mode.
and inheritance. If your language doesn ' t
let you specify these, you 'II probably
need to code some assembly routines that
let you call DOS directly.
You specify the inheritance flag ,
sharing mode, and access mode by set
ting the AL register prior to the open, as
shown in listing 3. The inheritance flag
is significant only if you are planning to
spaw n other programs; it indicates
whether or not a child process can access
the file.
The access and shari ng modes work
hand-in-hand with the read/write attri
bute stored in the file's directory entry.
Access mode tells DOS (really , the net
work operating system) whether you in
tend to write to the file. If you don't need
to write to the file, opening it with a read
access mode gives you two advantages:
There can be multiple readers, and, ifthe
file's directory attribute is read-only,
workstations can buffer the file locally .
Sharing mode lets you control how
other workstations can open the file once
you've opened it successfully. For exam
ple, an open call that specifies deny
read/ write mode succeeds if no other

workstation has the file open and , if suc
cessful , confers exclusive control of the
file. Of special interest is the deny-none
mode. It allows multiple workstations to
open the file and defers control of con
current reads and writes to the record
lock ing functions discussed below.
Compatibility mode , generally, is an
exclusive mode. It ' s set automatically
when a file is created (rather than
opened) or when you use file control
blocks instead of file handles. You
shou ld avoid setting compatibility mode
yourself when opening files . You should
also avoid using file control blocks in
LAN-aware software.
When you create a file with either the
regular DOS function (3C) or the new
one (SB), you are given exclusive access
to the file . If you want to share it with an
other workstation , you 'II have to close
the file and then open it with a suitable
sharing mode.

Record Locking
Most of the sharing modes allow you to
keep other workstations from accessing a
file for the entire time that it 's open.
However , if you open the file in deny
none mode (and all other workstations
have it open in the same mode) , you can
truly share the file among all users. Con
current updates become possible, so
you 'II want to protect a file (or certain
records within it) from collisions result
ing from simultaneous I/O . DOS func
tion 5Ch-lock/ unlock a file region
provides for this. With it, you can lock
(or unlock) a given range of bytes in the
file, starting at a specified file position
(pos ition 0 is the first byte). Listing 4
shows how to lock a range of bytes.
If a collision occurs when you read or
write a record , DOS returns an error
code to you and the I/O you requested
does not take place. If you expect heavy
traffic and frequent collisions , there is a
DOS IOCTL call (440B , set sharing-re
try-count/delay) that you can use to fine
tune the way DOS handles collisions be
fore returning an error to you . With this
call, you specify how many times DOS
should retry the operation and how long it
should wait between tries. The defaults
are delay = 1 and retries = 3, where
one delay period is a simple (MOY CX ,
O; LOOP$) instruction sequence .
In Turbo Pascal, to set the delay peri
od to two loops and tell DOS to retry six
times before calling it quits, you would
specify

Regs .ax := $44 0b ;
( * Set 1 Delay period
continued

Terminal emulation doesn't
have to be this way.
We've all been there. Trying to remember whether the "Do" key is
really < Ctrl-Fl> Or was it <Alt-Fl>? And the editing keypad.
Can you be absolutely sure you're about to press the "Select" key
and not the "Remove" key? The results can be disastrous.
That's why KEA developed the PowerStation.The PowerStation,
an exact Vf200 layout keyboard bundled with Vf240 or Vf220
terminal emulation software, turns your IBM PC or compatible into
a key-by-key replica of a DEC terminal-without messy labels!
But what does that get you?
Peace of mind. The PowerStation keyboard takes the frustration
out of switching between a DEC terminal and a PC because
each key is right where you'd expect it to be. And our "Gold Key"
version makes ALLIN-1 and WPS a breeze.
Savings. If you think you can't afford both emulation software
anda keyboard, think again!The PowerStation can actually save
you money by eliminating the time you waste every day trans
lating between Vf and PC keystrokes. And with the PowerStation,
startup training costs are virtually eliminated.
Consistency. The PowerStation keyboard provides a consistent
interface for both vr emulation and regular PC applications. In
emulation mode you get the 105-key functionality of a real DEC key
board and in PC mode you get a super enhanced keyboard. And
you can use the PowerStation on virtually any PC! Move between
an XT, AT, PS/2, AT&T PC and a DEC terminal without missing
akeystoke.

The best in tenninal emulation software. With the PowerStation
keyboard you get the fastes~ most precise,DEC terminal emulation
software available: ZSTEM.You have the choice between two
popular software packages: ZSTEM 240,our Vf24l!Vf340 graphics
emulator and ZSTEM 220, our Vf220 text emulator. Both packages
will impress you with their speed and feature-by-feature accuracy.
To top it off, the PowerStation gives you all this at a surprisingly
low price. But find out for yourself why Digital Review Labs says
"the PowerStation 240 is a godsend:' Call us at 800-663-8702.

PowerStation and ZSTEM a re trade ma rks of KEA
Systems Ltd. All other brand and product names
are tradema rks o r registered trademarks of
th eir res pecti ve holders.

KEA Systems Ltd , 2150 West Broadway, Suite 412
Vancouver, B.C., Canada V6K 4L9
Telephone: 604-732-74ll Fax: 604-732-0715
Circle 383 on Reader Service Card
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Listing I: Detecting a LAN-the SHARE. EXE method.

6. Unlock the file region when you're
through.

In C (most compilers) :

User Locking

if (_osmajor < J)
printf("Can't check for SHARE . \ n") ;
else

Listing 2: Detecting a LAN-the DOS IOCTL method.

When the application retrieves one or
more record s, displays them on the
screen, and begins accepting keyboard
input from the user , it's intuitively clear
that physical record locking is an inade
quate method of collision protection
while input data is being entered . Physi
cal record locking is useful only for
those moments when actual 1/0 is being
performed on a file. It ' s unfair to other
users to physically lock records in a file
during keyboard-entry time , and there's
no guarantee that users will actually ful
fil I their intention of updating those
records .
The solution is to implement a user
lock facility at the application level. Such
a facility makes use of a centralized con
trol file on a file server, in which records
representing user intention s and fulfill 
ments are placed . This scheme makes it
possible for the application, running on
several workstation s, to coordinate with
itself.
The control file might look like the
following:

remote_drive_present = O;
for (i = J ; 1 <= 26; !++)

Field

Purpose

User ID

Machine name of user
doing an update
File the user intends
to update
Identifies the record(s)
that are affected by
the update
Code identifying the
type of update
Date-and-time stamp
I while update is in
progress; 0 when
finished

{
regs. x . ax = OxlOOO ;
int86(0x2f, &regs, &regs);
if (regs . h . al != Oxf f)

(
printf("SHARE.EXE (file - s haring support) is not loaded. \ n") ;
exit(l) ;

J
In Turbo Pascal :
If OS_Mojor < J Then
Begin
llriteln( 'Con" t check for SHARE. ' ) ;
End
Else
Begin
Regs . ox : = $1000;
Int r ($2F , Regs);
If Regs . al < > $FF Then
Begin
\Ir! teln( ' SHARE.EXE (file - sharing support) ls not loaded . ') ;
Halt ;
End;
End ;

(
regs . x . ax = Ox4409;
regs . x. bx = 1;
!nt86(0x21 , &regs , &regs) ;
!f ( (regs .x.dx & OxlOOO) == OxlOOO) / •drive remote• /
remote_drive_present = l ;

File ID
Key

2 Loops *)
Regs .ex := 2;
(* Double the default number of
retries *)
Regs.dx : = 6;
MSDOS(Regs);
Suppose you have a homegrown B-tree
file-access method (each data file has a
corresponding index file) that you wan t
to enhance so that it can handle multiple
users. When workstation A rewri tes a
data record, do you have to lock the index
file even though you're not updating the
index? Yes, because workstation B may
want to add a new record (and a new in
dex entry) at the same moment, and B
will try to lock both data and index files .
In fact, to prevent deadlock, it 's impor
tant that you successfully acquire all
necessary locks before proceeding with
the actua l 1/0 operations on a set of re
lated files.
Ideally , you want your file-access
method to function in either a single- or
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multiuser environment. The following is
an outline of the changes you would make:
I. Detect the presence of the LAN in
your initialization logic . Set sharing-re
try-count and retry-delay .
2. Open files in a sharing mode if you're
running on a LAN.
3 . If the file contains a control record,
read it on each access; don't try to store it
in memory between accesses (this work
station is not the only one that will update
the control record).
4. When doing 1/0 to the data or index
files , acquire a lock on the entire file
(length in SI:DI = FFFFh:FFFFh) for
the duration . Why the entire file? Be
cause nodes in an index can be split by
additions or coalesced by deletions. And
even if you're only doing a read opera
tion, another workstation may want to
split a tree node at the same moment.
5. Make sure that the lock has been suc
cessful before doing any further 1/0 on
the file.

Transaction
Date/Time
In-progress

When a user signals an intention to
enter new or changed information , the
application does the following :
I . Physically locks the control file.
2. Looks to see if it 's OK for the user to
proceed (i.e ., checks to see if there's an
entry in the control file that shows that
another user already has something .in
progress).
3. If there 's a conflict , unlocks the file
and returns a "not available" indication .
(If the date/time stamp is quite old, the
record may be obsolete. These will need
hou secleaning and should not cause
conflicts.)
4 . If it's OK , inserts an entry in the
continued
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Bringing people and informa
tion together is what a Micro-
com LA Bridge is aU about.
And, with our unique MNP®
Data Compression feature,
remote LANs can be connected
at unprecedented performance
levels. MNP squeezes twice the
performance out of your wide
area link compared to other
bridges at a fraction of the price.
In fact, the Microcom LAN
Bridge is the only remote bridge
on earth that uses data compres
sion to move oceans of data be
tween LANs. And, it's the first
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Think about it. A fully inte
grated transparent MAC-level
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Listing 3: Access mode, sharing mode, and inheritance.
<87654321>

T

---c__

(bit 4 always 0)
Access: 000 = read, 001 = write . 010 = read ' wr ite
Shbring: 000
001
010
OlJ.
100

=
=
=
=
=

compatibill ty l!IOde
deny read / wrlte (exclusive )
deny wri e
deny read
deny r.one (fully shared)

' - - - - - - - - - - inheritance: 0 : inheritab l e; 1

= not

inheritable

::::::::::: NOVELL LABS

:;:;:;:::: : TESTED AND APPROVED
:;:;:;:;:::: NE1WARE COMPATIBLE

r·=·:·=·

Listing 4: locking a range ofbyres.
regs. h. ah = Ox5c ;
regs.h.al = O;
! • Oto lock; 1 to unlock• /
regs.x.bx = flle_liandle ;
/ • returned by open() • /
regs . x . cx = O;
regs . x.dx = 499;
/ • CX:DX = position in file • /
re gs .x. s1 = O;
regs . x.di • 100;
J• S I: DJ =byte count to lock • /
int86(0x21, &regs, &regs ) ;
if (regs.x.flags & OxOOO l == OxOOOl)
/ • Carry Flag check• /
puts("Could not lock record." ) ;

control file for this user , unlock s the
file, and proceeds with the update.

~~
MICll"l()(USAHNC
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Then, when the user finishes by causing
the data to be written to disk (with appro
priate physical lock s on the records/files
as the 110 takes place), his or her entry in
the control file can either be deleted or, if
an audit trail is desired , copied to a sepa
rate file and then deleted . Deletion can
take the form of marking the control file
record as "finished" and therefore avail
able for reuse .
If one workstation discovers that the
control file has an entry from another
workstation that prohibits a given update
at this time , it's relatively simple to tell
the user to try again later. But what hap
pens if a physical lock needs to be estab
lished and DOS returns "Access De
nied" to the application? No matter how
you tune sharing-retry-count/delay , you
still must account for the possibility that
a locked region of a file may become in
accessible because of a network operat
ing system bug, server problem, or other
odd problem.
My suggestion is that you implement
your own automatic retry logic , to aug
ment the sharing-retry-count/delay set
tings. But if, after a time , a lock still can
not be acquired, you should abort the
current process as gracefully as possible.
Close any open files and inform the user
at the workstation that a significant error
has occurred that will require the atten
tion of a system administrator. It may
even be necessary, for example , to

broadcast a message telling all the users
to log off so that the servers can be
restarted .

Final Tips
From a multiuser point of view, one of
the most devastating things that a pro
gram can do is store configuration data
back inside the executable file itself.
Thi scheme has two problems: First.
you can't store individual configura
tions; second, you can't make the execut
able file shareable and read-only . Don't
do this .
Wherever pos ible, avoid the tempta
tion to write code that is speci fie to a par
ticular network operating system. If you
decide, for example, to use Novell's
Transaction Tracking System-a facility
for grouping sets of database updates into
atom ic operations-be aware that you'll
have to substitute your own such facility
to make your software available to non
Novell users .
Identify each file-including execut
able files-in your application and spec
ify, on a file-by-file basis , the kinds and
the extent of sharing that your application
will provide. Test your collision han
dling as thoroughly as possible . If you
follow these suggestions, your programs
should run happily in a networked
environment. •

Barry Nance works in the R&D depar1
me111 at Programming Resources Co. in
Hartford, Con necticut. He ca n be
reached on BIX as ''barryn. "
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Building
Heterogeneous Networks
L. Brett Glass

Creating a heterogeneous network-a
network consisting of machines made by
more than one vendor-is one of the most
common and challenging problems con
fronting personal computer buyers to
day . Computer manufacturers support
different sets of network standards;
many (most, in fact) even seem to try to
limit users' choices to discourage them
from using other vendors ' hardware. In
this article, I'll address the problems I'm
most often called upon to solve in my
consulting practice-those that relate to
choosing physical media , protocols , and
software for a multivendor network.

Choosing a Physical Medium
One fundamental choice you ' ll have to
make when planning a multivendor net
work is the physical medium to use. Each
major standard has something to recom
mend it. Ethernet , for instance, has the
widest support among different vendors .
Token Ring has the largest number of
new installations in IBM PC - compatible
systems and can span larger physical dis
tances, but it ' s more costly; adapters are
still in the $400 to $600 range . ARCnet ,
which uses chips and hybrids that are far
ther down the "learning curve," has the
best cost-to-bandwidth ratio of the great
er-than-I-megabit-per-second LAN s.
And Apple's LocalTalk, an order of
magnitude slower, is one of the cheapest;
it runs off the Mac's existing serial
ports, and an adapter card for an IBM or
Sun is relatively simple and inexpensive.
In some cases, your choice of medium
may be limited by the selection of periph
eral cards or software available for one of
your machines . IBM, for instance, has
been slow to support Ethernet in its zeal
to promote its own Token Ring . But
Token Ring cards aren't available for
many other brands of computers, so-in
response to consumer demand-IBM is
grudgingly providing Ethernet drivers in
system software such as OS/2 Extended
Edition I. 2. (Ironically , you stil I have to
buy a card from a third party, such as

Practical advice on
the formidable task
ofnetworking
dissimilar systems

Western Digital, to use this 5oftware .)
When it arrives , Fiber Distribution Data
Interface (FDDI) will be a good choice
for harsh environments and high data
rates, but because the standard is not yet
complete, the equipment you buy today
may not be compat ible with the final
version.
Finally, your choice may already have
been made for you. Your building may
have existing coaxial cable or twisted
pair wiring, and the cost of installing
more wires may be prohibitive. Fortu
nately, many network standards now
support several different kinds of media .
ARCnet, for example, is available on
twisted-pair and 92-ohm coaxial cable,
and Ethernet can be used with thick co
axial cable , thin coaxial cable (Cheaper
net), and twisted-pair (IOBASET) .
It's often possible to convert wiring
for use with a different network standard
by using a device called a balun. A balun
(the word is a contraction of "balanced"
and " unbalanced") allows equipment in
tended for twisted-pair media to run on
coaxial cables or vice versa . Thus, if
your building is wired for Token Ring,
you may still be able to use Ethernet
equ ipment on that wiring.

Picking a Protocol Suite:
Open or Proprietary?
The next (and hardest) choice you 'II need
to make is what suite of protocols and
whose software to use on your network.
Network protocols fall into two broad

categories: proprietary standards , devel
oped and sold by a single vendor or a
smal l group of vendors, and "open "
standards, supported by many compa
nies and usually standardized by indus
try groups such as CCITT , IEEE , ANSI ,
and ISO .
In the microcomputer world , the open
standa rd s most worthy of note are
TCP/IP and the ISO protocol suite,
which is still under development. Be
cause the latter is not yet finished or
widely implemented , TCP/IP is likely to
be the best choice in this group until the
middle of the next decade.
Among the proprietary protocols, No
veil 's IPX controls the lion's share of the
IBM PC -compatible market, while
others (including IBM) provide network s
based on MS-Net, NetBIOS, APPC ,
and /or LU 6 .2. Apple's AppleShare
(provided as part of the system software)
and Sun's TOPS are popular on the Mac
intosh. Both these vendors seek to pro
vide connectivity to several different
kinds of machines ; however, since only
they (or their licensees) can do a port to
different hardware, you may be left wait
ing for software or upgrades . In some
cases, hardware and software gateways to
networks that speak other protocols are
available from third parties or from the
vendors themselves.

Peer-to-Peer or Server-Based?
Another important consideration you ' II
need to address when designing your net
work is whether you want a peer-to-peer
network (in which any machine can share
resources with any other) or a server
based network (in which only servers
share resources). Each has its pluses and
minuses .
One common problem of server-based
networks has to do with turning ma
chines off and on . As long as the server is
up, it doesn't make any difference if one
user shuts off or reboots a machine. The
same action on a peer-to-peer network
continued
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could disrupt other people's work . On
the other hand, a single-point failure at a
server in a server-based network can
bring an entire office full of workers to a
screeching, expensive halt.
Server-based networks have advan
tages from a security standpoint. If your
server is secured (say, in a locked room)
and protected by passwords from illicit
access, it's hard to steal data from it. But
in a peer-to-peer network , users may be
able to snoop on one another-a nd it may
be easier to obtain physical access to a
machine that contains critical data. It's
also easier to perform backups if most,
or all, of the information that needs to be
backed up is kept on a server.
The choice between server-based and
peer-to-peer networks is critical in a
multivendor environment because many
vendors offer only client or server soft
ware for certain kinds of hardware.
TOPS , for instance, offers peer-to-peer
connectivity between Macintoshes and
PCs but only server capabilities for Suns.
Other companies offer NetBIOS imple
mentations for minicomputers and main
frames but allow them to act only as
servers despite the usual peer-to-peer na
ture of NetBIOS networks. Novell offers
only server-based networks.
As if things weren't complicated
enough, you'll find that some of the
server-based network packages require
dedicated servers while others do not.
Proponents of server-based networks
claim that having a dedicated server pro
vides performance advantages, but in
fact it's not clear that this is so. A dedi
cated server may be able to devote a lot of
computing power to its one job, but the
combined contributions of several non
dedicated servers may prove superior.

Filenames and Formats:
Smoothing Out the Differences
One especially important problem you ' ll
need to deal with in a heterogeneous net
work is how-or whether-it can handle
the differences between various operat
ing systems' filenames and formats .

Table I shows three examples of file 
na ming conventions. A filename in
IBM's PC-DOS has up to eight charac
ters followed by an extension of up to
three characters; Unix filenames allow
up to 256 characters, and Macintosh
names up to 32 . Each operating system
allows and prohibits different characters
in filenames; thus , accessing a file on a
different kind of machine may require
you to type a filename that's "illegal" on
your system. What's more, the charac
ters used to indicate a directory (" /" in
Unix, " \ " in DOS , and " < " and " >"
in TOPS-20) may be prohibited on other
machines . Most network software at
tempts to solve these problems-either
by maintaining multiple names for each
file or by performing algorithmic trans
lation-but alas , few of these schemes
are graceful. And if a server supports n
naming conventions at once, n separate
directories or 2n 2 conversions will poten
tially be required .
File formats present yet another obsta
cle to connectivity. Sharing files with an
other machine isn't much use if you can't
read them, yet even the formats of simple
text files differ from machine to ma
chine. On the IBM PC, Atari ST, DEC
20, and VAX side, each line ends with a
carriage return and a linefeed. Unix and
the Amiga use a linefeed only; the Mac
uses only a carriage return . The results
can be confusing: When I recently tried
to open a DOS text file from. Mac Write
on a networked Mac, I discovered a
strange "block" character (which turned
out to be a linefeed) at the end of each
line. To complicate matters sfill further,
Mac files have two "forks"-a data fork
and a resource fork-which essentially
make them two files in one.
Fortunately , some software products ,
such as Microsoft Excel and WordPer
fect, ease these differences by support
ing a single file format across all archi
tectures. (Some even support other
vendors' formats; Macintosh Excel, for
example, can read files produced by
Lotus 1-2-3 on an IBM PC.) But in the

Table I: Examples ofoperating-system naming conventions for files,
directories, and folder names. Note the diversity that must be accommodated
when you try to share files among dissimilar systems. (Courtesy of TOPS)

majority of cases, you'll need a way to
convert your files, and the conversion
process may cause information to be lost.
For this reason. it may be impractical to
share the same copy of a file between two
genres of machines; you might have to
work on, say, a spreadsheet on only one
machine and send text file output across
the network to others.

Peripheral Access, E-Mail,
and Mainframe Gateways
Most LANs provide ways to share pe
ripherals, but sharing devices in hetero
geneous networks can pose special prob
lems. For instance, you probably won't
be able to print Macintosh graphics on an
IBM Graphics Printer attached to an
IBM PC even if the two can share the
printer via the network. Likewise , an
IBM PC program can use a PostScript
driver to print graphical output on an
Apple LaserWriter and a C. Itoh Pro
Writer driver for the Apple ImageWriter,
but it probably won't be able to use a
Quick.Draw printer. Fax cards may not
understand graphics file formats in
tended for a machine they don't plug into
directly. And shared modems aren't sup
ported across some networks.
Often, you can get network software
from the same vendor who wrote your
network software; some, such as TOPS's
InBox, span more than one kind of ma
chi ne . Still, the protocols used by almost
all E-mail systems are unique to the ven
dor that provides them. However, only
TCP/IP 's SMTP (Simple Mail Transfer
Protocol) and the emergi ng CCITT
X.400 standard are likely to be available
from many vendors; if you're building a
heterogeneous network , it pays to insist
on having such a protocol available.
One of the most asked-for features in
heterogeneous LANs is a way to get to
the big behemoths: software that will let
you emulate a 3270 or other mainframe
terminal and transfer files back and
forth. Fortunately , almost every com
puter and/or network vendor addresses
the problem-some with special hard
ware for each machine , and some with
gateways that concentrate data from
LAN workstations at a central server be
fore passing it on to the mainframe.

Some Real-World Products
Operating system

Conventions

DOS

Up to 8 characters, optional 3-character extension: no blank
spaces: cannot use " / \ [ ] · I < > + = : . · ?
Up to 256 characters: blank spaces OK: cannot use I
Avoid $ · · ? ! # [ J [ J " ()
Up to 31 characters: blank spaces OK; cannot use colons

Unix
Macintosh

In the sections that follow. I' ll discuss
the specifics of some popular network of
feri ngs and point out some key advan
tages and disadvantages relating to het
erogeneous networks. While this isn't
intended to be a review or even a compre
hensive survey, the products I'll mention
continued
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Our Printer Sharing Unit
Does Networking!
An Integrated Solution

Masterlink •• utility diskette for PCs

it. We also have automatic switches , code

Take our Master Switch '", a sophisticated

comes with every unit and unleashes the

activated switches, buffers, converters,

sharing device, combine it with MasterNet '"

power of the switch with its memory-resident

cables, protocol converters, multiplexers ,

networking software for PCs, and you've

access to the commands and menus.

line drivers, and other products.

got an integrated solution for printer and

Other Products

Commitment ta Excellence

plotter sharing , file transfer, electronic mail,

We have a full line of connectivity solutions.

At Rose Electronics, we're not satisfied

and a lot more. Of course you can also

If you just want printer sharing , we've got

share modems, minis, and mainframes or

until you're satisfied . That's why we have
thousands of customers around the world

access the network remotely. Installation

including large, medium, and small

and operation is very simple .

businesses, factories, stores , educational

Versatile

institutions, and Federal , state, and local

Or you can use the Master Switch to

governments. We back our products with

link any computer or peripheral with a serial

full technical support, a one-year warranty,

or parallel interface. The switch accepts

and a thirty-day money-back guarantee.

over 20 commands for controlling the flow
of data. It may be operated automatically,
by command, or with interactive menus. Its
buffer is expandable to one megabyte and
holds up to 64 simultaneous jobs. The
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are representative of what's available in
the marketplace as a whole.

Let's talk

STORAGE!

RACETS Cosmos 600 Optical Drive gives
you nearly 600MB of removable fonnatted
capacity with full Novell compatibihty.
Media is ISO standard, with an average
seek time of50ms, AND, here's the best
part, it looks like any other hard disk;
fully eraseable, and it's available right
now for MAC & IBM!

COSMOS600

And That's Just for Starters!
• New digital audio tape (DAT) with 1.25GB capacity.
Fast transfer rates and short search times combine to make
this an excellent choice for large volume applications.
• GigaSTOR''" series of SCSI devices provide over 16GB
o f on line storage.
• High performance series includes a proprietary IBM host
adapter and total network compatibility. A l/zMB cache
RAM is expandable to over l 2MB. ESDI or ESMD drives
with a l.25MB/ sec transfer rate and integrated tape/ optical
backup. This is the network systems solution!
Check us out, you'll find RACET's product range of integrated sub-systems and
stand alone storage and back up devices is the most complete in the industry.

-- -------------------- -.,-------
---:
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w....__ _

RACET computes, Ltd.

3150 E. Birch
BREA, CA 92621

714/ 579-1725
FAX 714/ 579-3183
AppleLink 00411



Ask your favorite retailer or VAR fo r more information about RACET products. If they
cannot provide product information, give us a call and tell us their name; we'll make sure they
have an oppommiry to provide you with RAC ET products along with their own special service
and support.
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• AppleShare-AppleShare is Apple
Computer's own server-based network
protocol. It lets Macintoshes share files
on an AppleShare server via either Ether
Talk (AppleTalk on Ethernet media) or
LocalTalk (AppleTalk on twisted-pair).
Peer-to-peer communications are possi
ble usi ng lower-level AppleTalk proto
cols. but peer-to-peer file sharing is not
supported .
Apple-like many other companies
with proprietary protocols-is now be
ginning to release implementations for
other vendors' hardware. AppleShare
cl ient softwa re will soon be available for
IBM PCs ; server software is available for
the VAX family running under VMS .
Third parties have also written Apple
Share implementations (e.g., Novell; see
below); others have created hardware
gateways that let AppleShare clients ac
cess servers on other kinds of networks.
Notable among these units is the Gator
Box from Cayman Systems, which trans
lates AppleShare requests into NFS re
quests and tran smits them to an NFS
host. This lets any machine running the
NFS prot ocol act as an AppleShare
server.
• NetWare- 1ovell's etWare hold s
about 50 percent of the IBM PC LAN
market. In the IBM world. 1etWare uses
two proprietary protocols, called IPX
(Internet Packet Exchange) and SPX (Se
quenced Packet Exchange), that are
somewhat simi lar to Xerox's X S pro
tocols.
etWare has always supported a wide
variety of media , including ARCnet ,
Ethernet, and the Token Ring . The
ovell server software is also quite elab
orate and includes provisions for disk
mirroring, backup, and E-mail. But until
recently, etWare ran only on the IBM
and its clones. This changed with the ad
vent of NetWare for VMS, which lets a
VAX running under VMS act as a Net
Ware server.
Last December, Novell anno unced
NetWare for the Macintosh . (Developed
in cooperation with Dayna Communica
tions , this product is also marketed as
DaynaNet , a Jess expensive solution that
offers fewer options.) And earlier this
yea r , Portable NetWare , a version ofNet
Ware designed to be ported to many ma
chines, made its debut. Numerous ports
are reputed to be under way to system
manufactured by such companies as Data
General , NCR, Prime, Unisys , Northern
continued

Why carlt mainframes speak English?
You have to wonder why the
people who design big computers
make it so difficult for normal human
beings to use them.
Particularly non-technical,
hastily trained human beings, who
need to talk to the mainframe from
their PCs.
It' been a eriou dilemma.
Until OW!
OW! is a menu-making,
macro-writing tool that
automates the drudge work of

PC-to-host communication.
When someone wants to review
their E-Mail, for instance, all they
need lo is make one menu selection.
NOW! then takes on the tedious
job of loading the 3270 software, log-

NOW!
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ging onto the mai nframe, and wading
through the pa words and commands
to arrive at the E-Mail screen.
It's not hard to see how NOW!
reduce wa ted time, needless stress
and training costs.
Nor is it difficult to find out
more. implycall or write and we'll
send you a free demo di k and detailed
information.
All of which, you'll be plea ed
to hear, i written in a language
called Engli h.
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Rack &Desk
PC/AT Chassis
Integrand's new Chassis/System is not
another IBM mechanical and electrical
clone. An entirely fresh packaging design
approach has been taken using modular
construction. At present, over 40 optional
stock modules allow you to customize our
standard chassis to nearly any requirement.
Integrand offers high quality, advanced
design hardware along with applications
and technical support all at prices competi
tive with imports. Why settle for less?
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Telecom, and Sun Microsystems.
Novell's networks are server-based,
rather than peer-to-peer, networks. Each
network must have at least one server (al
though a few versions allow it to be non
dedicated), and only resources attached
to the server can be shared.
Novell's VAX offering is a server-only
implementation. PC users can share files

N

etWare

supports a wide variety
of media, including
ARCnet, Ethernet, and
Token Ring.

Accepts PC, XT, AT Motherboards
and Passive Backplanes
Doesn't Look Like IBM
Rugged, Modular Construction
Excellent Air Flow & Cooling
Optional Card Cage Fan
Designed to meet FCC
204 Watt Supply, UL Recognized
145W & 85W also available
Reasonably Priced

~ ~e

~

Passive
Backplanes

Call or write for descriptive brochure and prices:
8620 Roosevelt Ave. • Visalia, CA 93291

209 /651-1203

TELEX 5106012830 (INTEGRAND UD)
FAX 209/651-1353

We accept Bank Americard/VISA and MasterCard
IBM. PC. Xi . AT ~ademarks ol lntema1iooa1 Business Machines.
Dnves and computer boards nol mcluded.
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on the VAX, use the VAX's printers , log
onto the VAX with a terminal emulator
and even use a VAX's DECnet connec
tion to access other VAXes . The VAX ,
however, cannot access files or periph
erals on PC-based NetWare servers.
NetWare also supports the Macintosh,
but with some limitations . PC-based
servers running version 2.15 or higher of
NetWare can act as AppleShare servers
as well as IPX servers; Macs and PCs at
tached to the server can use the same
files. The server can also control an
AppleTalk printer (such as a Laser
Writer) and allow clients on both the
AppleTalk and IPX sides to access it. It's
also possible to use a NetWare network to
carry AppleTalk packets from one
AppleTalk network to another; Apple
TaJk packets are encapsulated in IPX
packets and routed through the Novell
network .
NetWare makes no attempt to translate
files between Macintosh and PC; if the
formats are not compatible , it's the
user's responsibility to find a way to con
vert them. Filenames are handled with a
dual-directory approach; separate direc
tories are maintained for each file sys
tem, and changing the name of a file on
the PC side may not cau se it to be
changed on the Mac side (a special utility
is needed to do this). The resource forks
of Macintosh files are invisible to DOS .
Unfortunately, the PC-to-Mac con
nectivity is not complete. PC clients can
not use the NetWare server as a gateway
to access files on an AppleShare server ,
nor can they communicate directly with

Macintoshes. But for many uses, the con
nectivity Novell does provide is more
than adequate.
Novell's offerings will doubtless ex
pand to cover a wide variety of media on
many manufacturers' machines; where
they now exist , they offer clean, pre
packaged solutions to many networking
problems . However, since NetWare is
based on a proprietary standard, there's
no way to go to a third party or imple
ment it yourself, and you will probably
not have a choice of implementations for
a given machine, as you might with a
nonproprietary protocol. Finally, if you
own large numbers of machines that will
probably not be supported soon (e.g. ,
Amigas or Atari STs), you may be forced
to choose another solution altogether.

• TOPS- The brainchild of Nat Gold
haber and Michael "Flash" Pflumer,
TOPS is a network operating system spe
cifically designed for heterogeneous
LANs. (The acronym TOPS, which
stands for Transcendental Operating
System, reflects this.) Their company ,
originally called Centram, was bought
by Sun Microsystems, which runs it as a
separate division.
TOPS is built on the AppleTalk proto
col suite and uses the standard media
supported by AppleTalk : LocalTalk ca
bling and Ethernet. In systems equipped
with special hardware (a card called the
FlashCard for the PC or an add-on called
the FlashBox for the Mac), TOPS can
also run FlashTalk, a sped-up version of
LocalTalk.
Unlike NetWare or AppleShare, TOPS
is a peer-to-peer network. Any computer
can "publish" files and peripherals for
use by others and can "mount" resources
that other stations publish. TOPS sup
ports two types of media: Apple ' s Local
Talk cabling system (with an optional
fast protocol that requires special hard
ware) and Ethernet. Because the lower
layers of the TOPS protocol suite are the
AppleTalk protocols, Media Access
Control (MAC)-layer bridges designed
for AppleTalk (like the Kinetics Fast
Path) will work properly with TOPS.
However, while Macintoshes equipped
with a copy of TOPS can access Apple
Share servers , ones that don't can't ac
cess a TOPS server.
Currently available are full-blown
versions of TOPS for the IBM PC and
Macintosh and a server-only version for
the Sun. These are the only versions
TOPS itself produces. However, third
party TOPS server software is available
for VAXes running VMS and Unix , and
conrinued
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Novell is readying a driver that will let
TOPS users access a Novell server.
What if you want to access files on
some other type of machine from a TOPS
workstation? One way is to use a third
party TCPnP package that can coexist
with TOPS . Two such products are
TOPS Termjnal (developed at the Uni
versity of Oregon) and NCSA Telnet
(from the National Center for Supercom
puting Activities). Another way is to use
a Sun running both TOPS and NFS (a
file-sharing protocol that runs under
TCP/IP) as an NFS gateway. If the Sun
publishes a resource to which it has
gained access via NFS, that resource be
comes available on the TOPS network. It
may also be possible to run TOPS on an
IBM PC concurrently with other network
software, thereby turning the PC into a
gateway, but you 'II have to experiment to
see if this will work in your system.

• NerBIOS-The IBM PC NetBIOS (see
"Understanding NetBIOS," January
BYTE) is actually an Application Pro
gram Interface (API) rather than a net
work standard. This means that there is
no written standard for the format of the

packets that travel across the physical
medium (although some are emerging;
see below). You must generally run the
same manufacturer's NetBIOS at every
station on a segment of a LAN to ensure
that the nodes can talk to one another.
Many brands of network software,
such as NetWare and TOPS for the IBM
PC, provide NetBIOS emulation, which
lets programs written for the NetBIOS
API run on these networks. But NetBIOS
was really intended for use in peer-to
peer networks based on MS-Net; the
IBM PC LAN Program and CBIS's Net
work OS are two such products. MS-Net
uses NetBIOS (which operates on the
MAC a nd Session layers of the OSI
model) and adds an Application-layer
protocol called SMB (Server Message
Block). This combination allows trans
parent shari ng of files and peripherals
among MS-DOS machines.
Because the lowest layers of NetBIOS
implementations differ, there are three
ways to use NetBIOS in heterogeneous
networks. The first way is to use a ,Net
BIOS implementation that's painstaking
ly reverse-engineered to use the same
low-level protocols as IBM's products.

The second way is to buy a NetBIOS for
the PC together with matching software
for the non-PC machine (e.g., a VAX);
the matched set of programs will, pre
sumably, be designed to communicate
correctly. Another way is to use the new
ly emerging "NetBIOS over TCP/IP"
standard. This standard, set forth in two
Internet documents (RFC 1001 and RFC
I 002), presents a standard way of trans
lating NetBIOS calls into TCP/IP trans
actions. Because TCP/IP is a nonpro
prietary protocol available on many
machines , the latter solution is appeal
ing; many organizations are embracing
this standard and writing their own ap
plications that communicate with PCs
using TCP/IP over NetBIOS.

• TCP/IP-A protocol suite developed
for use on a government and research
network called the Internet, TCP/IP is
the most widely implemented nonpropri
etary network protocol. It 's the most
common protocol at universities, which
often have computers from hundreds of
different vendors on the same network .
TCP/IP networks at trade shows such as
InterOp and UniForum, comprising

We\re beeninthe

networkingbusiness
20 years, sor,ou
canliookup aPC
in acoupleofminutes.
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many vendors' machines , have been as
embled in a matter of days . [Editor's
note : For more about TCP/IP, see "The
Glue for lnternetworking "on page 221.]
Unlike the products I've already men
tioned , TCP/IP doesn 't usually come as
a " plug-and-play " solution . You will
probably have to buy a version for each
type of machine you want to connect
from a different vendor, and you'll need
to know how the protocol works in order
to get the network up and running. But
the extra diligence required to assemble a
TCP/IP network pays off; you'll be able
to connect virtually any machine that
supports networking to any other.
TCP/IP packages typically come with
several standard applications. These in
clude TELNET, which lets you log onto
a remote machine through the network;
FTP (File Transfer Protocol), which lets
you transfer files to and from another
machine; and SMTP (Simple Mail
Transfer Protocol), which transfers E
mail. You can share files via Sun's NFS
and perform interprocess communica
tions via Berkeley "sockets" or Sun's
RPC (Remote Procedure Call) interface.
The protocol suite also contains routing

and gateway protocols that let you con
nect your LANs to WANs; not all propri
etary systems are designed to grow to
this level of complexity.
TCP/IP is available on virtually every
machine that runs Unix. There are sev
eral implementations for the lBM PC
under DOS (from FTP Software, Wol
longong, Excelan, Sun, and others) , and
even one (KA9Q , written by Phil Karn of
Bell Labs) that ' s freely redistributable
and comes with source code. IBM ,
known for its lack of support for proto
cols it does not control, has announced
TCP/IP products for its mainframes.
There's even an Amiga version of
TCP/IP, which has been used to good ef
fect by scientists at SLAC, Stanford's
linear accelerator.
Several universities (e .g., Stanford)
and a few commercial sources (K inetics,
InterCon, and others) have developed
implementations of TCP/IP for the Mac
intosh. Apple already has a TCP/IP
product called MacTCP, and sources on
the Internet report that Apple has ac
quired the rights to a compatible NFS im
plementation developed at the University
of Michigan . Kinetics' FastPath can

bridge AppleTalk and TOPS network s to
Ethernets running TCP/I P; Cay man Sys
tems' GatorBox can also do this and can
provide a hardware gateway between Ap
pleShare and NFS.

Assess Your Needs
There's no hard-and-fast solution to the
problem of heterogeneous network s; de
signing them , installing them , and keep
ing them running requires patience,
skill, and expertise . Which solution
should you choose? The answer depends ,
of course , on your individual situation.
If you think your long-term needs will
be met by a prepackaged solution , by all
means use it ; it may save you hours of
shopping , mixing , and matching . But if
no one package covers all the machines
you want to connect , it will be well worth
your while to look at more " universal "
protocols such as TCP/IP, which enjoy
widespread, if uneven, support· from
many vendors throughout the industry . •
l. Brett Glass is a freelance program
mer, author, and hardware designer re
siding in Palo Alto, California. He can be
reached on BIX as "glass. "
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PC integration. The kind of integra
tion that lets you share files , applica 

tio ns, ma il an d p rinters, and lets you
access minicomputers and main
fra mes. Plus, you get all th e security
and service you'd expect from the
networking leader.
What are you waiting for?
Contact yo ur Au thorized D igital
Distributo r now. Or call 1-800-842
5273 ex t. 200 for more informa
tion by fax o r mail.
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here 's a world of difference be
tween where databases have
been and where they are going.
Databases are the major source
of information in a computer system.
Whether that information is your per
sonal tax records, a small business's in
ventory, or a major corporation's sales
activity, .it is stored in some kind of a
database. How that database should be
organized and structured is a matter of
considerable debate.
This month's In Depth section dis
cusses the current trends in the micro
computer database world. In "A Brave
New World?" Fabian Pascal discusses
the changes that have been occurring re
cently with databases and delves into the
popular relational model and Structured
Query Languages.
In the past, most microcomputer data
bases have been of the stand-alone vari
ety. Recently , however, with the popu
larity and proliferation of LANs, the
problems of database incompatibilities
among different microcomputers have
become more pronounced . Two major
approaches to the database on a network
have been developed. In "Serving Up
Data ," Mark L. Van Name and Bill
Catchings describe one of these ap
proaches: the database server. In "Shar
ing the Wealth, " Ralph Davis describes
the other: the distributed database.
Where are databases going in the fu
ture? Basic changes in technology may
lead us into uncharted waters . One area
where the mapmakers are already at
work is object orientation. While still on

T

the drawing board, object-oriented data
bases are becoming more real every day.
In "A Family of Models," Joseph Daw
son describes some of the forms those
databases may take.
And where is the In Depth section go
ing in the future? As you read this, we
are considering topics for In Depth cov
erage fo~ the second half of 1990. So I'll
turn that question around. Where do you
think this section should go? What topics
should we cover? What are your major
concerns in computing? What do you
want or need to know about? Please con
tact me at BYTE, One Phoenix Mill
Lane, Peterborough , NH 03458, or on
BIX as "janetaz ."
- Jane Morrill Tazelaar
Senior Technical Editor, In Depth

ILWSTRATION : ROBERT TINNEY © 1989
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Presenting Matrix Layout 2.0
The Desktop Programming revo
lution has begun. More and more people
are maximizing the productivity of their
desktop computers without learning to
write a line of code. It began with Matrix
Layout. And continues with Layout 2.0.

More Power to the People
Matrix invented Desktop Pro
gramming to let you create your own
programs right on your own PC. Now,
Layout 2.0 makes it even easier to create
your own powerful , professional-quality
applications.
Start with Layout's tools window.
Everything you'll need to build your
program can be accessed by mouse or
keystroke.
Next, use Layout's graphics and
text tools to build a flowchart model of
your program. Create your own windows ,
icons, and buttons. Cut and paste func
tions from other Layout programs. Or
use the BlackBox Manager to add a
BlackBox - a pre-built capability such
as telecommunications or dBase support
-to your Layout program. All , without
writing a line of code.
Layout 2.0 is also a hypertext tool,
allowing you to build Hypercard"-like
cards, with text and graphics , and link
them to related cards in any file. Use it to
create cards for your flowcharts or to

create hypertext applications that will
run on any IBM-compatible PC.

Power to the Professional
Once your program is complete.
Layout 2.0 can automatically c reate a
ready-to-run .EXE file for use by any IBM
PC. Or have Layout 2.0 write it in Turbo
C , Lattice C, Microsoft C or QuickBASIC.
The result: you've got a professional,
stand-alone program that does exactly
what you want it to. Use it, share it,
modify it. You've got the power.

And a Powerful Bargain
For just 199.95 you get the entire
Layout 2.0 package, including free tech
nical support, and more programming
power than you've ever had on your desk
top. For more information, the location
of your nearest Matrix dealer, or a copy
of the Matrix Layout 2.0 VHS demon
stration video Uust $9.95 for shipping &
handling) , call today.

1-800-533-5644
(in Massachusetts, 617-567-0037)
Join the Desktop Programming
revolution. Order Matrix Layout 2.0, today!
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DATABASE TRENDS

A Brave

New World?
Exploit the relational power and the graphical, multitasking,
and connectivity facilities ofnew database environments
Fabian Pascal
rogress comes at a
price. Fundamental
changes are occurr i ng in database
management as they are in the
entire personal computer en
vironment. And as new devel
opments proliferate in both
a rena s, the interaction be
tween the two becomes more
a nd more unpredictable.
Where this volatility will end
is unc le ar. What is clear ,
however, is that when the dust
sett les-if it ever does-the
ensuing database market will
be much different than it has
been in functional scope, in
the types of demands placed
on vendors a nd users , and
even in the structure of the
industry.
Databases are the basic cor
porate information source.
Data is generated by and used
in fina ncial and manufactur
ing transactions, deci s ion
support tools, text and graphical docu
ments, desktop publishing applications,
and so on. Regardless of its purpose and
origin, however, multiple users must be
able to share a lot of the same accurate,
consistent , up-to-date information effi
ciently and securely , no matter what it is
or where it is. It is the task of database
management systems (DBMSes) to fa
cilitate this function.

They must properly address
integrity, security, concur
rency , and recovery issues,
improve the power/ease-of
use ratio , minimize mainte
nance burdens, and maximize
performance , especially over
networks. Moreover, a vari
ety of nondatabase software
packages store and manage
their own disparate data in
different and unintegrated
formats.

P

ILLUSTRATION: ROBERT TINNEY © 1989

It's Tradition

Tradition hasn't equipped database
management programs to fulfill this task
effectively, no matter how easy they are
to use. Corporate data suffers from in
compatibilities across different comput
ing platforms and even within the per
sonal computer environment itself.
There is a proliferation of different prod
ucts, most of which were originally
designed to work in stand-a lone mode .

Data management software
has, to a large degree , been
constrained by the 8088/DOS
environment with its RAM
(640K bytes) and disk (32
megabytes) limitations, sin
gle-user and single-tasking
capabilities, and relatively
sluggish processing speed
and disk access. With the ad
vent of the 80286 processor,
enhancements and ways to
work around these limitations have been
devised. But these aren't fundamental
changes. Moreover, the user interface is
character-based and command-oriented .
But while the environment imposed
limitations , database technology itself
also caused many weaknesses in and in
congruities between products . In fact ,
many popular so-called DBMSes are not
continued
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Table 1: The set offeatures composing the original relational model. Notice
particularly the five types ofintegrity constraints that ensure data accuracy
and consistency.
A. Structural features
R·Tables
• Base (stored)
• View (virtual)
•Query (derived)
•Snapshot
Domains
Columns
Keys
• Primary (PK)
• Foreign (FK)

B. Integrity features
• Entity integrity
• Referential integrity
• Domain integrity
• Column integrity
• User-defined integrity

DBMSes at all: They are programmable
filers &t the core, leaving most of the joo
of managing databases to the users and
providing only unproductive tools to aid
in the task.
First, except for the simpler tasks in
accessing and manipulating data, you
can't ask for the results you want direct
ly. Frequently, you must create proce
dures (detailed sets of steps) that the sys
tem must follow internally to obtain
those results. Moreover, where you want
to perform a data operation-retrieval,
update, or deletion-on multiple data
records, you must iteratively loop the
system over the records one at a time ,
keeping a count , until completion . In
short , traditional database access usually
requires some degree of programming
sk ill.
Second, a great deal of the procedural
detail consists of explicit references to in
ternal storage structures, addressing
mechanisms, and so on, which are irrele
vant to logical database tasks. Thus ,
where traditional systems fail to support
physical data independence for applica
tions, they involve you in machine com
plexities and performance consider
ations, which most people are ill
equipped to handle and shouldn't have to
bother with anyway.
Third, traditional database systems
lack a theoretical foundation. Without
the systematic functional guidelines that
theory could have provided , products
were developed ad hoc. The ensuing pro
liferation of different solutions to a gen
eral set of problems is a direct conse
quence . The products are proprietary:
248
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C. Manipulative features
Basic operations
• Assignment
• Project
• Restrict
• Product
• Union
• Difference
Derived operations
• Join
• Intersect
• Divide
Extended operations
• Outer
• Maybe
• Domain override

Despite some similarities, each one ap
proaches the same data tasks in its own
unique way.

But Is It Practical?
Without objective criteria, you can't val
idate the functional correctness and
completeness of products like these (see
reference I) . As a result, you end up hav
ing to fill the gaps w11h programs of your
own and accepting disruptive revisions
that may result in backward incompati
bilities. This is also why consistent prod
uct comparisons are difficult , and thus
scarce. Data managers are often evalu
ated either against each other or against
long arbitrary lists of features (see refer
ence 2).
Often , you need technical personnel to
mediate between end users and their
data. Because the natural language of the
end user differs from the procedural ma
chine-oriented tools that traditional
products provide , the communication be
tween them is time-consuming, ineffi
cient, and frequently ineffective. Proce
dural application development is difficult
and error-prone.
When implementation details change,
as they must for a variety of reasons ,
their exposure in applications imposes
maintenance burdens. And because such
details tend to vary across platforms ,
portability and distributivity of data and
applications are limited. In fact, data
sharing has been achieved with LAN file
servers, which ship files around for
DBMSes residing elsewhere on the net
work to process locally. This approach
can be inefficient when the requesting

applications need only a few records.
Moreover, with this approach , integrity,
security, concurrency, and recovery can
be difficult to manage.
Similarly, connecting microcom 
puters to other platform s has been
limited to host link s. Data files of differ
ent formats were transferred back and
forth for processing and storage, accom
panied by more or less explicit conver
sions and the problems that come with
the resulting data redundancy.
Various attempts have been made to
overcome these limitations within the
constraints of the personal computer en
vironment. Some products insulate ap
plications from certain physical details
(e .g., the use of indexes). However , the
one-record-at-a-time approach inhibits
this capability. In thi s approach, the
overall purpose of the data operations
isn't obvious to the database system, and,
thus, it can't optimize them. In addition ,
there is neither information about its cur
rent state nor the intelligence on which to
base optimizing decisions.

The Relational Model
In 1969 , mathematician E. F . Codd,
while at IBM, developed a relationa l
theory of data, which he proposed as a
universal foundation for database sys
tems (see reference 3). His relational
model, based on the set mathematics of
relations and first-order predicate logic,
covers the three aspects of data that any
DBMS must address: structure, integ
rity, and manipulation .
Originally , the relational model was
presented as a set of features (see table 1)
whose meaning and implications, while
obvious to Codd , were misunderstood or
distorted by others. Therefore, he sup
plemented them with the now-famous Fi
delity Rules (see table 2) to guide the
implementation and evaluation of rela
tional DBMS software. [Editor '.s note :
These are known as the 12 Fidelity Rules
although there are 13 of them. They in
tentionally start with Rule 0.] Since then ,
he has refined , clarified, and extended
the model in many ways, but the initial
features and rules remain as valid as
ever.
A relational DBMS presents databases
to the user as collections of tables-and
nothing but tables . But these tables must
obey a certain discipline . They must
have unique rows (whose storage ad
dresses or ordering are not necessary to
access their data), and their cells must be
single-valued. The DBMS (not the user)
must ensure that all database tables com
ply with these requirements . When they
do, it can apply mathematical operations
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Table 2: The 12 Fidelity Rules (as emphasized by the author). Codd wrote these rules to clarify the feat ures in table I (see
ref erence 20).
O. Foundation Rule
Any system that is advertised as
or claimed to be a relational
DBMS must
• manage the database
• entirely through its relational
capabilities.
1. Information Rule
• All information
in a relational database must
be represented
• explicitly
• at the logical level
• in exactly one way
• by table values.
2. Guaranteed Access Rule
Each and every data value
in a relational database is
• guaranteed to be
• logically accessible
by resorting to a combination of
• table name,
• column name, and
• primary key value.
3. Missing Information Rule
• Missing value indicators
• distinct from
• empty character strings
• strings of blank characters
• 0, or any other numbers
must
• represent and
• support in operations
• at the logical level
• in a systematic way
• independent of data type
the fact that values are missing for
• applicable and
• inapplicable
information.
4. System Catalog Rule
The description of the database
is represented
• at the logical level

and strict logic to them, as if they were
" relations. " Th is eliminates traditional
deficiencies and offers significant practi
cal benefits.
The tabular structure is simple and fa
miliar. It is general enough to represent
most types of data; it is independent of
any internal computer mechanisms; and
it is flexible, because you can readily re
structure tables vertically , horizontally ,
or both ways, through either splitting or
joining.
In fact , because table manipulation al
ways yields results that are tables them

• dynamically
• like ordinary data
so that authorized users can apply
• the same (relational) language
to its interrogation .

5. Comprehensive Language Rule
No matter how many languages
and terminal interactive modes are
supported
• at least one language
must be supported that is
expressible as
• character strings
• per some well-defined syntax
that supports
• interactively
• by program
1 . data definition
2. integrity constraints
3. data manipulation
4. views
5. transaction boundaries
6. authorization privileges.
6. View Updatability Rule
The DBMS must have
• a w.:1y of determining
• at view definition time
whether a view can be used to
• insert rows,
• delete rows. or
• update which columns
of its underlying base tables
and store the results
• in the system catalog.
7. Set Level Updates Rule
The capability of
• operating on whole tables
applies not only to retrieval , but
also to
• insertion ,
• modification, and
• deletion
of data.

selves, unlimited nesting of operations is
also possible for relationally disciplined
tables . Data manipu lation by relational
DBMSes consists of a well-defi ned , com
plete set of mathematical operations (see
reference 4). If the DBMS supports the
five basic operations and some useful
combinations (see figure I), data access
no longer needs to be procedural.
At a high level , you can specify a data
request as a result table , in terms of the
operations that must be performed on
other tables to derive it. The system then
transparently translates these logical re

8. Physical Data Independence
Rule
• Application programs and
• interactive operations
should not have to be modified
whenever changes are made in
• internal storage or
• access methods.
9. Logical Data Independence Rule
• Application programs and
• interactive operations
should not have to be modified
whenever
• certain types of changes
• involving no toss of information
are made to the base tables.
10. Integrity Independence Rule
• Application programs and
• interactive operations
should not have to be modified
whenever changes are made in
• integrity constraints
• defined by the data language and
• stored in the catalog.
11 . Distribution Independence Rule
• Application programs and
• interactive operations
should not have to be modified
whenever data
• is first distributed or
• redistributed
on different computers.
12. Nonsubversion Rule
If a DBMS has a low-level
(procedural) language, that
language should not be allowed to
• subvert or
• bypass
• integrity constraints or
• security constraints
expressed in the high-level
relational language.

quests into an efficient interna l-access
strategy. A relational DBMS can use in
fo rmation about the database (e.g ., sta
tistics) in its catalog (a set of tables dy
namically maintained by the system) to
optimi ze the logical operat ions.
The relational approach requires the
system to en force centrally (i.e., in the
database) strict and comprehensive in
tegrity constraints (the five types of in
tegrity are listed in table I) to ensu re data
accuracy and consistency. Thus, a rela
tional DBMS relieves you of developing
conrinued
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Figure 1: Table manipulation yields results that are tables themselves. Thus,

if the DBMS supports the operations shown here, data access need no longer be
procedural.
or maintaining integrity code in your ap
plications and offers a level of productiv
ity and reliability superior to that of tra
ditional systems (see reference 5) . In
addition, the relational model also re
quires support oflogical units of work (or
multistatement transactions), as well as
self-recovery from operational failures
that can corrupt the database .
But for the practical benefits of the re
lational model to materialize, its struc
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tural, integrity, and manipulative fea
tures must be incorporated in the DBMS
engine (or back end) . The features are
highly interdependent, and the Jack of
any one feature affects the support of the
others. You can't provide all the intended
benefits by arbitrarily implementing
only some of the features or by simply
adding an interface to nonrelational en
gines. The fidelity rules were devised to
clarify this important point.

The mathematical and logical basis of
the relational foundation makes it a natu
ral candidate for a database standard. A
standard based on the relational model
would yield the best of both worlds: The
products that complied would offer both
relational fidelity and standard compati
bility. The underlying database func
tions would be the same for all products,
regardless of whether they are stand
alone or multiuser or what kind of front
end tools and applications they have . In
addition, front-end tools such as spread
sheets and word processors could then all
operate on databases, not on disparate
files.

Structured Query Language
The only concrete expression of the rela
tional model that has gained industry ac
ceptance is Structured Query Language ;
SQL is now part of IBM's Systems Ap
plication Architecture (SAA) strategy.
Four SQL dialects have been incorpo
rated into IBM' s DBMSes: DB2 (MYS),
SQL/DS (VM), SQL/400 (OS/400), and
Database Manager (OS/2 Extended Edi
tion) . Subsequentl y, SQL has been
adopted as a standard by ANSI, the Inter
national Standards Organization, the
Open Software Foundation, X/Open.
and Federal Information Processing
Standards. Some microcomputer imple
mentations have been around for quite a
while (see reference 6), but now there is a
real stampede. Despite the rush to SQL,
however, most of its pros and cons (espe
cially for the microcomputer environ
ment) are poorly understood (see refer
ence 7) .
SQL is a language for interacting with
relational databases , not a full applica
tion development language. First , this
keeps the well-defined, set-oriented
database foundation distinct from the
less precise , procedural character of
existing programming languages . Sec
ond, it avoids creating yet another gen
eral-purpose language that, by trying to
be everything to everybody, becomes too
complex to master and invites compro
mises. Third , it eschews the lengthy po
litical process that would be required to
extend standard procedural languages
such as COBOL and FORTRAN with re
lational database functions .

UsingSQL
SQL statements are embedded in pro
gramming languages , where they re
trieve sets of rows from the database ,
stepping a cursor through them one at a
time and passing each to host-language
variables for further processing . The
cominued
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Table 3: Current versions ofSQL lack important functions. For example, both
the SQL standard and IBM's DB2 dialect ofSQL comply only partially with
the 12 Fidelity Rules.
ANSI

IBM

0. Foundation Rule

p1

p1

1. Information Rule

y

y

N

3. Missing Information Rule

N

p2
p

4 . System Catalog Rule

N

y

5. Comprehensive language Rule

p

6. View Updatability Rule

N

p
p3

2. Guaranteed Access Rule

7 . Set Level Updates Rule

p

8 . Physical Data Independence Rule

y

9 . Logical Data Independence Rule

P•

10. Integrity Independence Rule

p

11 . Distribution Independence Rule

?

12. Nonsubversion Rule

?

Y • full supporl
N • no supporl
P • parl1al supporl
I - 1n1ended supporl
? - unspea fied

source code containing SQL is prepro
cessed to translate the embedded SQL
statements into optimized database calls
specific to the host language. Then the
source code is compiled and executed in
the regu lar way. Embedded SQL can be
static (where the SQL statements are
known and, therefore, can be preopti
mized and precompiled) or dynamic
(where the SQL statements are specified
by users at run time and thus are opti
mized and compiled then).
Application Programming Interfaces
(APis) to SQL engines are also provided
for programming languages. Here, the
host language passes the SQL statements
as string variables to the DBMS for exe
cution, and the receiving program loops
over the resulting sets in the traditional
way.
The attraction of these approaches is
that you can use SQL within familiar,
standard (and thus portable) languages.
However, the interface between proce
dural and set-level technologies is cum
bersome and defeats many of the rela
tional intentions.
There are attempts to make SQL more
of a development language, either by ex
tending it with programming constructs
or by making dialects of SQL an integral
part of a 4GL. These combinations are
usually somewhat smoother, but stan
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' Rellecled 1n rules 1- 12.
'Key supporl, bu! allows duphcale rows.
>Only 5'mple views updalable.

•oueto l
5Partial entity . referential integnty.

dardization and portability are limited.
SQL is also incorporated in front-end
tools other than programming lan 
guages, which, from a microcomputer
perspective, is a more palatable alterna
tive. Thus, in forms-based systems, you
can inlay SQL statements in the forms .
Or you can hide SQL altogether with
menu-, prompt-, or form-driven capabil
ities such as query-by-example, query
by-form, or graphical interfaces. These
guide you in specifying the table opera
tions underlying SQL, leaving the system
to generate and execute the appropriate
SQL statements transparently. This ap
proach requires good mapping between
relational functions and these tools. This
is the direction for the future , but most
developers prefer, as an easier first step,
to migrate whatever tools they already
have to SQL engines. SQL's imperfec
tions (see reference 8) and its question
able implementation in some products
(see reference 9) do not help .

Fidelity vs . Compatibility
Weaknesses in the SQL language itself
cause some of this variation and the con
sequent implementation problems. The
ANSI standard was initiated after many
SQL dialects had already been imple
mented. In their current versions, the
standard and commercial dialects are re-

Iationally incomplete (table 3 shows, for
example, that the standard and the DB2
dialect comply only partially with the 12
Fidelity Rules) . They also lack impor
tant functions and suffer from redundan
cy, arbitrary restrictions and inconsis
tencies, failure to obey simple rules of
arithmetic, and on and on (see references
IO and 11) .
The standard concentrates on syntax ,
leaving important aspects such as seman
tics, catalogs , data types , the program
ming interface, and concurrency control
to the developers. The ANSI committee
continuously revises the standard, but a
large committee of vendors, each with
vested interests in their own existing
nonrelational systems or SQL dialects ,
cannot design a correct and coherent lan
guage . Consequently, most SQL devel
opers extend their dialects beyond the
standard to offer missing or advanced
functionality (see reference 12) . Mean
while , the laxity of the standard is ex
ploited by staking claims of compatibil
ity for products that are not genuine SQL
implementations (see reference 13).
Some even claim relational features that
are not truly so (see reference _14).
This creates significant difficulties for
those who want to interface their tools to
SQL DBMSes, and for those who must
decide which products to choose-the
exact problem the relational approach
was intended to solve (see reference 15).
Nevertheless, the fact remains that , how
ever imperfect or incomplete , SQL is a
relational data language whose dialects ,
although different in many ways, have
more in common than (as well as advan
tages over) the proprietary , procedural
data languages in existence (see refer
ence 16).

Connectivity vs. Portability
It is the relational nature of SQL that has
propelled it as the language of choice for
connectivity. Its high level , set orienta
tion, and support of physical data inde
pendence make possible many of the cur
rent developments in the database arena .
Cooperative processing (as in the client/
server approach), distributed databases,
and parallel processing are all facilitated
by relational technology .
Cooperative processing and database
distribution among networked heteroge
neous computers become possible not
only because workstations can now com
municate in a standard language with
different remote database servers. These
things are also possible because database
functions , including integrity and secu
rity, are now centrally, relationally ,
continued
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So who cares that BYTE magazine calls
PROBAs a "Supercharger for QuickBASIC" or
that PC Tech Journal says that PRoBAs is a
"high-quality, hi1Jh-quantity package" ? Who
buys a product 1ust because Jerry Poumelle
said "Anyone doing serious QuickBASIC pro
gramming would do well to get [PROB As]"? And
who cares that Wayne Hammerly calls PRoBAs
"The greatest thing since sliced bread"?

PRoREF provides on-line help for the routines
in the PROBAs library. This hypertext manual
links directly to the QB Advisor in QuickBASIC
4.5 so that the PROBAs reference becomes an
integral part of your QuickBASIC on-line man
ual. Includes information and examples on
PRoBAs routines and helpful hints on program
ming in BASIC. Just $50.00!

Who?--Only those who want to write better,
faster, slicker programs and save hundreds of
programming hours in the process. With all of
that hoopla out of the way, we are formally
announcing the momentous release of
PRoBAs Version 3.1 , now with over 400
assembly routines to make BASIC programs
faster and more powerful than you ever
dreamed with features like:
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A 1,000-page two-volume manual
Full mouse support
Ex1ended and EMS memory support
Full-featured windowing
Moveable, resizable windows
Screen snapshots (text & graphics)
Virtual screens in memory
LiQhtning-fast file 110
Cntical error handlin9
String, array, and pointer sorts
Search directories and archives

Create dazzling screens in text, CGA, EGA,
VGA, and Hercules graphics modes with win
dows that can overlay one another and be
moved and resized on the fly. Store megabytes
of string, data, or screen snapshots in extended
or EMS memory. Draw complex text or graphic
screens to memory and snap them on in an
eyeblink. The PRoBAs file 1/0 routines allow
you to read or write huge chunks of data at a
clip. far faster than with BASIC.
PRoBAs also has over 300 other essential ser
vices, including handy string, date, time, direc
tory, and array manipulation routines ; string,
screen, and data compression rou1ines; valu
able equipment and input routines; and faster
replacements for many BASIC commands.
Whether you are a professional or a novice,
PRoB AS will boost Y.O_Ur BASIC in ways you
never thought possible. PROB As allows the
professional to write faster, tighter code in much
less lime and allows novices to quickly and
easily write professional-quality programs that
would be impossible with BASIC alone. The
bottom line is PROB As adds power and saves
lime. After all, how much is a few hundred
hours of your time really worth?
For all DOS versions of QuickBASIC and

BASCOM. Jlltll $149.001

PROScREEN is a full-featured screen generator/
editor that will save you more design and cod
ing time than you ever thought possible.
PRoScREEN treats screens like a word pro
cessor treats text to provide complete control
over characters, colors, and placement. Design
input screens with up to 130 fields, 19 pre
defined and 2 user-defin ed masks. Save
screens to screen files or .OBJ files and use the
tight BASIC/Assembly code that comes with
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of input screens with less than 25k of total code.
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equations, integration, differential equations,
Fast Fourier transforms, graphics support, and
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choice for scientific and engineering applica
tions, but it lacks many of the useful features of
QuickBASIC. PROMATH contains most of the
Fortran mathematical and numeric functions
and allows you to easily translate Fortran code
to BASIC or write new programs in BASIC,
while retaining Fortran's numerical prowess.
The PROMATH manual is over 200 pages and
provides a complete description of each rou
tine, including any algorithm and the mathe
matical formula the routine uses, shown in
standard notation . For QuickBASIC 4 and
BASCOM 6 only. Just $99.001
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• BCD math routines
• Julian date & calendar routines
• Patch .EXE files
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Our thirty-day, money-back guarantee assures
you the highest quality and our technical sup
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A BRAVE NEW WORLD?

effectively, and efficiently managed by
those servers.
Only the data required by authorized
applications is shipped over the network
as sets, improving performance, pre
serving data reliability, distributing the
processing load, and eliminating explicit
import/export conversions. True distrib
uted DBMSes will even decide which
participating DBMS should perform an
operation on distributed data, to opti
mize overall performance. Consequent
ly, tools and applications running on

l

e trend

toward SQL is
accompanied by
technological changes
separate from
database matters.

microcomputers will be able to operate
transparently on databases residing on
any platform , reducing the importance of
portability.
It's a mistake to assume, however, that
SQL 's only value is as a standard con
nectivity language to link microcom
puters to minicomputers and main
frames, and that it should be ignored in
stand-alone or single-user PC environ
ments (see reference 17). Easier-to-use
tools and applications with forms, icon
ic, or object orientations can better ex
ploit the relational features underlying
SQL (see references 18 and 19) . These
can directly manipulate relational data as
sets, rather than one row at a time, as
with procedural tools. Because there is
better affinity between these high-level
development techniques and relational
database functions, there is a great deal
of synergy between these separate but si
multaneously emerging technologies.

The Price of Progress
Progress, however , comes at a price. The
trend toward SQL is accompanied by
technological changes separate from
database matters. There is continuous
progress in hardware: 80386, 80486,
RISC, parallel processing, WORM
(write once, read many times), CD
ROM , and erasable optical storage. As a

new, multitasking operating system with
a graphical user interface and large
memory addressability, OS/2 is being
positioned to take advantage of these ad
vances and to offer easier interaction
with the machine. There are also many
new sophisticated microcomputer con
nectivity facilities (e.g., LAN Manager,
LAN Server, and APPC) .
While the ensuing environment no
longer holds back DBMSes, it imposes
certain burdens on developers and forces
users to cope with multiple conceptual
changes. These changes can easily over
whelm relational benefits. Moreover, the
move from stand-alone, single-user sys
tems to shared environments involves
complexities that are unavoidable and
similar to those experienced at the mini
computer and mainframe level.
Issues such as concurrency, security,
and data and network administration,
which are inherently complex and were
ignored in traditional microcomputer
database systems, must now be properly
facilitated by database software and
understood and managed by microcom
puter users. Anything that can be done
under these circumstances to simplify,
systematize, and standardize at least the
database management component is a
critical improvement-hence the value of
relational technology.

Misconceptions and Changes
A major obstacle to the acceptance of the
relational model lies in the various mis
conceptions about the technology pre
vailing today. Some of the most common
are as follows:
1. A relational DBMS is one that handles
multiple files at a time.
2 . The relational approach is theoretical,
and, therefore, it has no practical rele
vance for users.
3. New technologies, such as object-ori
ented or semantic databases, are making
the relational approach obsolete.
4. SQL is useful only for connecting
microcomputers to minicomputer or
mainframe data.
5. A SQL interface can offer full rela
tional benefits while preserving compati
bility with existing applications.
6. Relational DBMSes require that you
learn and use SQL directly. This is more
difficult than using traditional data
bases.
7. If a DBMS provides easy-to-use icons ,
menus, and screens, then you shouldn't
care about the underlying database tech
nology.
8. You can get the same full-relational
continued
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BASIC Power
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Our latest BASIC-booster includes the first
hypertext engine designed to be called from
BASIC. With the PRoBAs HvPERHELP
TooLKrr you can use the hypertext engine to
put one or more manuals on-line with full
hypertext search facilities. Imagine having one
or more manuals on-line with all of the fan
tastic hypertext abilities in the QuickBASIC 4.5
compiler and then some:
• Choose single- or multi-window display
• Specify window colors and placement
• Move and resize windows with mouse or keys
• Sophisticated mouse and keyboard interface
• Up to 40 bookmar1<s to move between hyperlinks
In less than a dozen lines of code you can pop-up
context-sensitive help at any time. Your users can
then jump to related help, examples. or just browse
the manual(s) in one or more windows that they can
move or resize at will . The text will automatically wrap
within the window to stay fully visible!

Create HyperCard Applications
Use the HvPeRHELP engine to create full
blown hypercard applications. Create sophisti
cated multi-window, multi-thread hypercard
stacks. Mix cards and manuals for total data
integration. Moving from link-to-link or card
to-card is instantaneous and the speed will
amaze you.
Adding hypertext to your applications takes
less than about a dozen lines of BASIC code.
Converting ASCII text to hypertext is just as
easy-just put delimiters around keywords,
hyperlinks, and items you want to display in
boldface.

Multiple Help Subsystems
The hypertext engine is just a part of the
HvPeRHELP TooLK1T. There is a wide selec
tion of help subsystems with various displays,
user interfaces, and memory requirements to
suit almost any need. Want a small, window
oriented, keyword help system? It's in there!
Need a Terminate & Stay Resident help sys
tem? It's in there! How about a lightbar index
ing system that then pops-up the selected
text? It's in there!
The HvPeRHELP TooLK1T gets it's blinding
speed by using the low-level routine in our
PRoBAs Professional Basic Programming
Library. HvPeRHELP requires the PRoBAs
Library. See our ad on the opposite page for
information on PRoBAs, shipping rates, and
our thirty-day money-back guarantee.
Special Introductory Price-For a short
time this powerful hypertext engine and collec
tion of help subsystems is available for just
$99.00!
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Powerful Sclentlflc/Multlfont Word
Processing at a Reasonable Price
How are you currently producing your scientific
documents? Are you using a "golf ball" style
typewriter? A regular word processor, hand let
tering the special symbols? Are you fighting
against a "what-you-see-is-definitely-not-what
youi1et" system with a special command
language? Or are you using one of our com
petitors' expensive and inflexible programs? Find
out how ChiWriter can solve your scientific word
processing problems.
•
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From an actual ChiWrUer screen display

ChiWriter is a complete word processor, designed
especially for scientific and foreign language text.
Its features include: intuitive formula editing com
mands, automatic pagination, variable headers
and footers, footnotes, box draw mode, a notepad
window, and an integrated spelling checker.
Best of all, ChiWriter is completely "what-you-see
is-what-youi1et." Even complicated formulas can
be entered easily because the screen display cor
responds exactly to the printout.
ChiWriter runs on IBM PC compatibles with 2 flop
py disks or a hard disk, 384K RAM and CGA, Her
cules, EGA.VGA or AT&T graphics. Support for
all popular dot-matrix printers is included. The
Laser Printer Support is required for HP Laser
J et, DeskJet and Postscript printers.
In Short: An easy-to-use WYSIWYG package with
po.verful scientificlmultifont word processing at a
bargain price.
PC Magazine, July 1988
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benefits by m1xmg and matching any
front-end tool with any SQL back end;
the latter are simply becoming a com
modity.
One example of the results of these mis
conception s is an attempt I saw to retrieve
100 records from a database by issuing
100 separate SQL statements , each re
trieving one row. Another example is
discounting DBMS enforcement of integ
rity rules because "I do that myself
anyway."
The relational approach is fundamen
tally different and shifts the burden of
managing the database from users to the
DBMS . Therefore, there are limits to the
ability to extend traditional products or
migrate existing applications to SQL
DBMSes as is and still benefit from rela
tional advantages. In addition, it's un
likely that the DOS environment will be
able to support the increasing sophistica
tion of DBMSes as their relational fidel
ity is enhanced.

W here Are DBMSes Going?

nectivity shouldn't overwhelm database
management simplicity.
There are already signs that these fun
damental changes in technology are re
structuring the industry. A handful of
SQL servers will emerge, with most
other traditional DBMS vendors turning
into front-end tool and application pro
viders . There will be strategic alliances
between technol gies such as hardware ,
SQL , graphics and object orientations,
communications , and so on, because no
one vendor can hope to address all these
elements in an optimal way. The empha
sis will be on corporate rather than per
sonal systems, and it will probably take
several years until beneficial results will
materialize for informed users .
Expect the first generation of front
ends for SQL DBMSes under OS/2 to be
mainly extensions of existing products .
Take the opportunity, during this peri
od, to educate yourself for the new
DBMS world . It will be braver than what
it was , but probably not as brave as it
should be . And it will take knowledge,
not merely experience, to exploit the
implications. •

What is badly needed is an improved ,
fully relational SQL standard that leads,
not follows , the market. There must be
new kinds of tools that truly exploit both
relational power and the graphical,
multitasking, and connectivity facilities
of the new microcomputer environment,
without falling into the "mai nframiza
tion" trap . And the complexities of con-

Fabian Pascal is president of micro
paSQaL, a Washington, D. C., consulting
firm affiliated with Codd & Date Inter
national that specializes in relational
database management and SQL on the
microcomputer. You can reach him on
BIX as ''fpascal. "
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software of choice
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companies, govern
ment, thousands of
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environment, a fast and efficient database engine and
significant productivity when developing applications.

Yet, with all these
customers and file
Pro's capabilities, we
wondered why filePro
wasn't as well known
as some other DataBase Management Systems. We found
out that we had to tell more people about filePro, but
calling all of you on the phone would take too long. So we
decided to let you try filePro yourself.

Key Features:
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• Full Screen Editor; Fast, Easy Layout for Screens &
Reports.
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great productivity.
• Relational Database Management System.
• Report Writer: Fast prototyping,and flexibility.
• Award Winning Manual - covers everything filePro
offers - cover to cover.
...And Many More Features that will excite you.

the demo system.
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The Small Computer Company, Inc.
41 Saw Mill River Road, Hawthorne, NY 10532
(914) 769-3160
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Serving Up Data
Can centralized data preserve the independence
ofindividual users?
Mark L. Van Name and Bill Catchings
he database server
offers many advan
tages over tradi
tional stand-alone
microcomputer database sys
tems. Supporting multiple si
multaneous users is perhaps
its biggest asset, but the cen
tralization of data on a LAN
has other advantages as wel 1.
By storing a single copy of
each piece of information, the
database server cuts down on
data redundancy and incon
sistency. Compare this with
an office that uses several
stand-alone systems: If you
store the same data-employee
names and addresses, for in
stance-at each of the sites, a
change to any data item at one
site creates an inconsistency.
Having only a single copy of
the data that everyone shares
eliminates redundant copies.
When there is a change, all
users have access to it.

T

An Evolutionary Compromise
Essentially , the database server is an
evolutionary compromise between the
current stand-alone microcomputer data
base systems and the centralized data
base systems found on mainframes and
minicomputers. Microcomputer data
bases have traditionally supported a sin
gle user on a single machine. The microILLUSTRATION : ROBERT TINN EY © 1989

computer handled your entire workload ,
from database requests to front-end ap
plications to screen 1/0 . If you wanted to
share data with someone else, you either
had to swap data disks or take turns using
the same system.
By contrast, centralized mainframe
and minicomputer database systems let
many users share the data on a single ma
chine simultaneously. The central com-

puter did all the database and
application processing, and
you sat at a dumb terminal.
The client-server architec
ture melds these two ap
proaches . It uses a central
server machine that handles
all the hard-core database
processing. Like the mini
computer and mainframe sys
tems, the server maintains a
single copy of the database
and makes it available to all
users. The server does not,
however, run the actual data
base applications or other
front-end programs. Those
tasks stay with the individual
microcomputers, which be
come clients of the central
server. Each microcomputer
executes its own application
programs and handles its
screen and keyboard 110.
When an application needs
data from the database, it uses
a local client library to create
a database request and send it across the
LAN to the server. After the server re
trieves the desired data or performs the
requested operation , it sends the data
back over the LAN to the client.
While this architecture spreads the
processing between the client and server
machines, it does not spread the data it
self. Database systems that store their
continued
SEPTEMBER 1989 • BYTE
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The Tie That Binds
ost database servers support SQL
(pronounced "sequel"), a lan
M
guage that has long been the de facto
standard for relational database sys
tems . With an evolving ANSI standard
and t.he support of IBM behind it , SQL
is likely to be I.he dominant database
language for servers for some time.

lnside SQL
The attraction of SQL is that it lets data
base applications issue multirecord re
quests to the server. The four primary
SQL data-manipulation verbs-SE
LECT, INSERT, UPDATE, and DE
LETE-can all work on groups of
records at a time. An application can,
for example, issue a statement like
SELECT NAME FROM EMPLOYEE WHERE
CI TY= "St . Louis"

to retrieve the names of all employees
who live in St. Louis . The statement
goes to the server as a single request,
and the server then performs al I the pro
data across many different systems and
manage I.he integrity of that collection of
data are known as distributed database
systems. A single, centralized database
server faces a simpler task than a distrib
uted database system because it doesn ' t
have to worry about coordinating the
data in multiple locations.

The Server's Demands
The server does, however, place signifi
cant demands on some underlying tech
nologies. First , it requires a host with
enough power to handle a multiuser data
base. While older microcomputers, such
as the IBM PC XT and the early Macin
toshes, lack I.he power to support com
plex servers, newer machines offer far
greater processing capabilities. In fact,
machines built around Intel's 80386 and
Motorola's 68030 CPUs provide power
rivaling that of minicomputers.
Some network vendors, such as
Novell, are also opening their LANs to
minicomputers, so the database server
on a microcomputer LAN could well be a
minicomputer. The server could also be
a mainframe; IBM, for example, plans
to make its OS/2 Extended Edition Data
base Manager capable of retrieving data
from a mainframe DB2 database.
The processors alone, of course, are
not the whole performance story.
260
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cessing necessary to retrieve the appro
priate records.
While the server could ship all these
lected records back to the client, such a
transmission would pose a problem for
most applications , because conventional
programming languages are designed to
work with only one record at a time, not
with groups of records. Consequently ,
ANSI SQL's programming interface
provides operations that let clients re
trieve the desired records one at a time.
This approach obviously increases net
work overhead and runs counter to the
notion of manipulating groups of rec
ords at once. Extensions to some ver
sions of SQL enable programs to re
trieve groups of records in a single call .
SQL also provides COMMIT and
ROLLBACK functions that let pro
grams manage transactions. In addi
tion, SQL is a data-definition language
with which you can define databases. It
offers commands for defining database
tables and fields , as well as the security
controls on those items.
Servers demand hard disks big enough
and fast enough to support databases as
large as those once relegated to minicom
puters and mainframes. They also re
quire operating systems such as Unix and
OS/2 that take full advantage of the
power of their advanced processors and
disks. These operating systems provide
the multitasking and memory space that·
advanced database systems need . While
it's possible to build a database server on
top of DOS , the limitations of one pro
cess at a time and 640K bytes of memory
make DOS a poor server platform.
In addition, the LAN must be power
ful enough to handle the load of requests
and responses between the many clients
and the server. Many commonly avail
able LANs offer the performance needed
to support multiple simultaneous users.
Finally , the database system must be
able to handle multiple users while pro
viding reasonable levels of performance,
security , and integrity. Because mini
computer database systems have already
had to face these problems, many of to
day's servers have their roots in the mini
computer world . Oracle and INGRES of
fer servers based on their minicomputer
versions; Sybase built one of its first ver
sions of the Sybase/M icrosoft/ Ashton
Tate SQL Server for the VAX .
It 's too early to tell how important a

Flies in the Ointment
While SQL is unlikely to be supplanted ,
the language is not perfect. One prob
lem is that no two versions- including
the three from IBM-are exactly alike .
SQL also lacks features that many
critics consider important parts of the
relational model. For example, it offers
no direct support for primary keys
groups ofone or more fields that must be
unique in every record of a given type.
You can use SQL to enforce primary
key constraints, but there is no enforce
ment of the concept built into the lan
guage . This is particularly onerous
because many different kinds of appli
cations use unique record identifiers.

Still the Winner
Despite this and other problems, SQL is
clearly the database server language of
choice today. All the major announced
database servers support SQL. Both its
technical virtues and the market forces
behind it make SQL likely to retain that
crown for many years.
role OS/2 will play in this area. It does
provide the kinds of services that these
systems require and is thus poised to be
come an important platform for database
servers. Currently , OS/2 cannot take ad
vantage of some of the advanced features
of the 80386 processor, such as hardware
memory swappi ng. Vendors and users
eagerly await an 80386 version ofOS/2 .
Despite this drawback, however,
many vendors have announced OS /2
database servers. IBM has even indicated
that its own OS/2 Extended Edition Data
base Manager will eventually be able to
act as a LAN database server. Oracle
from Oracle Corp., the SQL Server from
Sybase/Microsoft/ Ashton-Tate, SQL
Base from Gupta Technology, and sev
eral others are available today . These
products and others like them may give
OS/2 the raison d'etre it so sorely needs.

Basic Server Services
One reason most servers are based on
minicomputer database systems is the
complexity of the tasks the servers must
handle . Many current database systems
lack the structure and capabilities neces
sa ry to support multiple users . A multi
user system creates demands rarely en
countered in stand-alone environments.
A database server must be transparent
coniinued

How to match the best front end
with the best back end.

You've invested in the best hardware,
operating system and database products.
You have a staff of programmers ready to
go. But to build great looking applica
tions with the sophisticated featu res
today's users demand, you need a power
ful front end development tool-JAM.,,,
JAM , the most advanced user interface
management
system on the
market, does
it all-from
prototyping to
implementation.
And , because
Crtale colorful scruns and
it works with
nested windows easily.
any database
or file manager, you get the best front
end and the best back end.
JAM is hardware independent, so it
isn 't limited to one computer, database or
operating system. In fact,JAM nmson
everything from PC 's to super-minis,
works under 7 operating systems and
provides access to a host of database
products. UsingJAM you can create a
consistent user inte1face across multiple
systems and hardware platforms.
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JAM makes it easier than ever to design
and revise complex applications. Using
features like context-sensitive help, proce
dural command language (]PL), shifting
and scrolling fields, extensive data valida
tions, on-line testing , and a variety of
visual attributes, you 'll be amazed how
quickJy your applications spring to life.
JAM is fast, as well as flex ible . Develop
ment time is reduced significantly thanks
toJAM's powerful screen drawing utili
ties and comprehensive library of sub
routines. You can easily a·eate and link
together screens, windows, and menus to
develop an application shell. Then simply
attach the processing routines, and your
application is complete.

Plus, if your back end is an SQL-com
patible relational database like Oracle:zi
SQLbase:zi Info1mix®or Britton Lee~w
you'll really appreciate JAM / DBi,
JAM's optional database interface. With
JAM/DBi, you can develop entire appli
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SQL state
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JAM's author
ing tools.
So if you're
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and display data.
follow the lead of the many Fortune 1000
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JAM.
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In the Real World

N

etWare SQL is a database server
from Novell. It can run on any
NetWare server. While NetWare was
once limited 10 microcomputers, newer
versions allow VAXes and other mini
computers to act as servers . Client ma
chines can run DOS, OS/2, or Mac OS.
Under NetWare SQL, a client data
base application sits atop a small stack
of database client software. The appli
cation can be one developed especially
to run with NetWare SQL or an existing
application modified 10 use the server.
Several client front ends to this server
are available; the list includes Word
Tech Systems' dBXL and Quicksilver,
Concentric Data Systems' R&R for
SQL, Lotus 1-2-3, and others.
An application frames its database
requests using XQL, NetWare SQL's
programming interface. XQL actually
offers two different application proto client users . Like most microcomputer
users, you probably have a favorite data
base. In the client-server world , you keep
your familiar front-end application, but
now it gets its data from the server, not
from your local disk. Many database de
velopers are moving rapidly to incorpo
rate this feature into their products. Mar
ket leaders such as Ashton-Tate (dBASE
IV) and Borland (Paradox) have already
announced or delivered hooks to back
end, SQL-based servers.
The server side is more complicated.
First , a server must be able to handle re
quests in a form suitable for transmission
across a network. To achieve reasonable
performance, the server must minimize
network traffic . That usually means a
database language that lets the clients
work with many records at once. Not sur
prisingly , nearly all of these servers are
relational database systems that use the
SQL language to manipulate data (see
the text box "The Tie That Binds" on
page 260) . The client systems simply
frame their requests in SQL; the server
interprets those requests and chooses a
reasonable strategy for executing them
(see the text box " In the Real World ,"
above).
More difficult problems arise from the
need to support multiple users simulta
neously. As long as you're only reading
the data, there's no problem; the server
can easily let many users read the same
data at once . But when you start modify
ing data, the server must provide file
262
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gramming interfaces (APls) : XQLM
andXQLP.
XQLM, the SQL Manager, offers a
version of the SQL programming func
tions based on the ANSI SQL standard .
XQLP offers what Novell calls its rela
tional primitives-a set of proprietary,
low-level database functions .
XQL uses a NetWare request inter
face, NSREQ , to communicate its re
quests to the server. NSREQ passes re
quests 10 the standard NetWare shell ,
which sends them across the network 10
the server. Under DOS , NSREQ runs as
a piece of resident code; on OS/2, it's a
dynamic link library.
The NetWare SQL server uses sev
eral different NetWare processes 10 han
dle requests . The first process to field a
request is NW$SQL. There is one
NW$SQL server process per active
user. It handles some of the database
and record-locking functions to ensure
that each user is treated fairly. Fair treat
ment in database servers is based on a
logical unit of work called a transaction.

Atomic Transactions
A transaction is a sequence of related op
erations that the database system guaran
tees to be atomic; that is, it ensures that
all the operations in a particular tnnsac
tion either execute successfully or abort.
Take, for example , a transaction that
transfers money from one account to an
other. The atomic nature of the transac
tion ensures that the components-debit
ing one account and crediting the other
either both succeed or both fail.
Most transaction-based database sys
tems follow three basic rules. First , they
support two ways for transactions to end .
A transaction can terminate normally (a
com mit operation) or abnormally (a roll
back operation). Abnormal termination
means aborting every database operation
in the transaction .
Next , the server must guarantee that
any database changes that a transaction T
makes are not visible to any other trans
action until T commits those changes. If
T does a rollback instead , the database
appears essentially as ifT never existed.
By following this approach, the server
stops other transactions from seeing T 's
changes in case T eventually aborts .
Finally , the server must deal with the
fact that different transactions may start
and stop at random times, including in

processing, but it uses Novell's Btrieve
for its basic record management.
An NW$SQL process interacts with
the BROUTER , the Btrieve message
router. The BROUTER is an interpro
cess-com:nunication program that sends
requests from an NW$SQL process to
the Btrieve process on the server where
the data is stored . On a LAN with a sin
gle server, this function is obviously un
necessary, but it can be crucial on
LANs with multiple servers .
The actual Btrieve server is the
BSERVER program . BSERVER han
dles the basic data read and write opera
tions and uses NetWare 's Transaction
Tracking System 10 support concurrent
users. Unfortunately , Btrieve automati
cally locks entire tables unless the ap
plication issues explicit record locks.
This approach can make locking a diffi
cult task.
the middle of other transact ions. Trans
actions that so overlap are known as in
terlea ved tran sactions . The database
server must execute interleaved transac
tions so that the result of their execution
is seria/izable; in other words, that it is
equivalent to executing those same trans
actions one at a time in some seria l order.
The server doesn't have to g uarantee any
particular serial order, but it must make
the results of each interleaved execution
equivalent to some serial order.
In addition, the server must meet these
requirements in a way that provides rea
sonable overall performance . Locki ng
entire file s and executing the transac
tions one at a time, first-come, first
se rved , would ce rtainly follow these
transaction rules, but it would allow no
simu ltaneous users . The database server
has to automatically find the right bal
ance of table (or file), block, and record
locks to both obey these rules and maxi
mize the number of users that can simul
taneously share the available data.
Because the data is all in one place,
the server must also guarantee its integ
rity in other ways. It must provide facili
ties for backing up the data and recover
ing it when the system crashes or the
database is somehow corrupted . Prob
lems can range from simple ones, such as
when a client machine goes down in the
middle of a transaction, to disk catastro
phes that destroy all the server' s data .
Atomic transactions often play a role
com inued
Circle 23 on &oder Service Card 

.

,

.I

-~
- !"
· 19 ~
: I
~-~
:,Ii ,.
~· · a,,: ~ .r, ·
.

•

\. ,

'

.

Circle 124 on Reader Service Card
IN

SOLUTIONS

DEPTH

SERVING UP DATA

BiggerVfeature Deluxe™ lets your DOS system
use hard disks ii thought it couldn't, all in one
bootable piece-no artificial partitions! Span
two drives into C: and boot from it, use MFM,
RLL, ESDI, or SCSI. Interleave selection,
physical format, security options included.
DOS 3.1-33
$120
DUB-14™ PCB takes a different approach to
drive expansion, stretches your AT's Drive
Table to support the drive you choose-MFM,
ESDl, RLL, up to 2048 cylinders! Comes with
setup and low-level format routines, works
with UNIX, XENIX, Pick, Novell, DOS. $95

FasterVcache™ speeds disk operations, stores data
in RAM so it's there for you next time you need
it-no waiting! Optional delayed sector write,
lookahead buffer. Works with any type of
memory, caches up to 15 Mb, bundles accel
erators for your diskettes, screens, and
keyboard . DOS 2 - 4.
$59.95
Vopt™ defragments disks for quicker access.
Run it every day and keep your drive as fast
as new! In a few seconds at boot time, Vopt ar
ranges all your files neatly in contiguous
clusters so you won't waste any time reading
them back. Bundles timing and diagnostic
utilities. DOS 2 - 4
$59.95

SaferVlock™ protects your system and its data
from vandals and accidents. System access
passwords control booting, activity menus
decide who does what to which files, even
locks out CU-Break during boot!
$135

Easier
Vtoo/s™ is a slick set of disk management
tools for DOS and OS/2. Display directories in
whatever order you like, browse files and
change or delete them, compare and update
multiple versions, find and manipulate
categories of files, and morel
$49.95
SEE YOUR DEALER OR CALL TOLL-FREE
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in this backup-and-recovery function.
You should periodically make complete
backups of your server databases. The
servers themselves typically maintain
logs of completed transactions. When a
single client transaction fails before com
pleting, the server can effectively roll it
back to remove its effects. When a catas
trophe occurs, the server can use a recent
complete backup of the database and its
transaction log to bring the database up
to-date . The server first loads the backup
and then uses the transaction log to apply
the updates from all completed transac
tions; this operation is known as roll
forward.

What You Gain

What You Lose
There are, of course, some drawbacks to
database servers. By their very nature
they take control away from the individ
ual microcomputer user and place it in
the hands of the administrators of the
server. Servers thus represent a move
away from the independence of micro
computers and a step back toward the
centralized control of minicomputers
and mainframes. By contrast, both
stand-alone and distributed database sys
tems let you store data where it is used .
By placing all the data in one place ,
the client-server approach also makes the
central server a crucial resource: Lose it,
and you lose access to all its data. Since
the database includes key data for all cli
ents, its loss can be expensive . Even if
the server is down for only a short time,
its loss halts all database-dependent
applications.
Database servers are complex pro
grams that require a trained administra
tor. While even inexperienced micro
computer users can often manage their
own local databases, a database server
administrator must understand database
design, data integrity and secu rity , back
up and recovery , and performance tun
ing . These are the same tasks you would
face on a mainframe or minicomputer
database system.
Finally, while the performance of a
stand-alone microcomputer database
system is reasonably predictable , the per
formance of a server can vary widely,
depending on the amount of traffic on the
network. Poor network or server perfor
mance can create a serious bottleneck.
While most servers offer some perfor
mance tuning options, the server's limits
and the network's speed establish an in
herent performance ceiling.

Centralized data storage makes database
backup easier. Instead of having to back
up many different machines , you back up
only the server. Clients needn't be con
cerned about backups.
Centralization can make database se
curity a more manageable problem . Se
curing the data on a stand-alone micro
computer often means finding some way
to limit access to the microcomputer it
self, putting a password on the whole
database , or removing the database when
it's not in use. Most database servers of
fer more powerful security functions .
SQL, for example, includes statements
that let you specify exactly which users
can perform which operations on which
parts of the database.
The client-server architecture also has
the potential of taking advantage of many
different hardware and software archi
tectures. You can use MS-DOS machines
and Macintoshes-and all their familiar
front-end software-as client machines .
The server would probably be a more
powerful system (e.g., a minicomputer
or an 80386-based microcomputer) . The
server can also implement a more com Separation of Function
plex operating environment than the cli Different database servers may follow
ent machines because only data adminis slightly different designs, but all empha
trators need to use the server directly. size the separation of function between
Thus , the server software could run on a client and server. This architecture will
minicomputer under Unix.
become increasingly common as LANs
Although similar in many respects to become more widespread and the need
distributed database systems, database for a shared, consistent data store be
servers offer some advantages . Chief comes more apparent. Database servers
among these is the fact that several dif borrow the best aspects of centralized
ferent database servers are commercially data management while still preserving
available today, and have been available most of the independence of individua l
for some time , while true distributed users . •
database systems are just beginning to
appear. Database servers are also less Mark L. Van Name, a BYTE consulting
complicated and require less communi editor, and Bill Catchings are indepen
cations overhead than distributed data dent computer consultants based in Ra
base systems-largely because a server leigh, North Carolina. You can reach
doesn't have to manage data and data in them on BIX as "mvanname" and
tegrity across multiple sites.
"wbc3, "respectively.
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Reach for ultimate portabilitf>~~>

120 MBrtes ofpower, speed and security
in a revolutionary, removable hard drive.

A

t last, the Disk Pack gives
you everything you 've al
ways wished for in a data
storage system. The speed and high
storage capacity of a hard drive. The
ease and convenience of a floppy disk
ette. And the safety of a tape backup.
All wrapped up in a state-of-the-art
rugged unit, about the size of a paper
back book. Designed to make your life
a lot simpler and more secure.

True portability is here
Just picture this: With the Disk Pack
you carry your whole work environ
ment with you, wherever you go.All
your files, all your data stay orga
nized and configured just the way you
created them. Between
your office and remote
sites. Or home. Or an
other department. You
can even mail a Disk
Pack. It's that
rugged.
Tbe Disk Pack frees
you from ibe co11s/rai11/s
offixed compuiers. Your rubole
work e11viro11me11/ fils i11 lbe palm of your ba11d.

Total security for your data
Simply slide out a Disk Pack module
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Sharing
the Wealth
Distributed database technology lets you store the pieces
ofa large database where they are most needed
Ralph Davis
ver the past few
years, rapid ad
vances in network
technology have
made it easier to tie different
types of computers together.
In the past , the primary pur
pose of these connections has
been sharing printers and disk
drives. Now, distributed
database technology lets dis
parate computers and data
base systems share another
important resource: data.
The growth of distributed
database technology has been
closely tied to advances in re
lational technology. Because
communications overhead is a
critical factor in distributed
technology , a database model
capable of moving groups of
records between sites was a
prerequisite for a distributed
database system . Moving sin
gle records incurs a much
higher communications cost
and is very inefficient. Thus , the matura
tion of relational database technology
was an important step in making distrib
uted database management systems
(DDBMSes) feasible.

age the distributed database
as a whole. In a distributed
environment , such things as
query optimization, concur
rency control , and transaction
handling require a global in
telligence .

0

Describing the Distributed Database
Several factors differentiate a distributed
database system from a loose confedera
tion of autonomous sites:
I LLUSTRATION: ROBERT TINNEY © 1989

Distributed databases give
rise to some new database
concepts that are important in
assessing the benefits of a
DDBMS and in gauging the
complexity of implementing
one. Three of the most impor
tant new concepts are frag
mentation, replication, and
allocation .

Fragmentation

• The data that makes up the logical
database is stored at multiple sites con
nected by a network.
• At least one application takes a global
view of the data.
•The global application accesses all the
sites at least once.
• A global intelligence (i.e., a DDBMS)
exists over and above all the local intelli
gences (i.e., DBMSes). Its job is to man

Fragmentation describes how
a single table is divided
among network sites . You can
fragment a table in several
ways . A horizontal fragment
of a table contains all its col
umns and a subset of its rows .
You create such a fragment by perform
ing a relational restrict (SELECT) opera
tion on a table. For example, if a corpora
tion has a table EMPLOYEE listing all
its employees and wishes to store the ap
propriate fragments at the actual work lo
cations (indicated by the Emploc col 
umn), the following SQL SELECT
statement creates the fragments :
cominued
SEPTEMBER 1989 • BYTE
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Table 1: The allocation schema
ofthe EMPLOYEE table fragments.
Note the implementation ofthe
backup scheme.
LA

EMPBIO (LA)
EMPSAL(LA)
EMPBIO(NY)
EMPSAL(NY)

PX

EMPBIO (PX)
EMPSAL(PX)
EMPBIO(LA)
EMPSAL(LA)

CH

EMPBIO (CH)
EMPSAL(CH)
EMPBIO(PX)
EMPSAL(PX)

AL

EMPBIO (AL)
EMPSAL(AL)
EMPBIO(CH)
EMPSAL(CH)

NY

EMPBIO (NY)
EMPSAL(NY)
EMPBIO(AL)
EMPSAL(AL)
EMPBIO(CH)
EMPSAL(CH)
EMPBIO(PX)
EMPSAL(PX)
EMPBIO(LA)
EMPSAL(LA)

SELECT *
FROM EMPLOYEE
WHERE Emploc = location

If the company has offices in New York ,
Atlanta, Chicago, Phoenix , and Los An
geles, this statement breaks the EM 
PLOYEE table into five fragments.
A vertical fragment, on the other
hand , involves a subset of the columns of
a table and all its rows. Suppose the com
pany keeps a copy of the entire corporate
database at its headquarte rs in New
York. Not all the departments in the
company need access to all the fields in
the EMPLOYEE table . Indeed , some of
the fields, such as the employee's salary,
should be accessible only to departments
that need to know the information in
them. The following SQL statements
create two vertical fragments. The first
fragment contains address information,
and the second contains tax records and
salary data:
SELECT Empssn, Empname,
Empstreet, Empcity, Empstate,
Empzip, Empphone, Emploc
FROM EMPLOYEE
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SELECT Empssn, Empsalary,
Empinctax, Empsstax,
Emploc
FROM EMPLOYEE
In creating a horizontal fragmenta
tion, you in c lude a ll the columns
(SELECT*) and use a WHERE clause to
specify the rows. With vertical fragmen
tation, however, you use a field list to
c reate a column subset and SELECT all
the rows . You must include Empssn in
both vertical fragments to identify each
record. In fact , you must include it in all
vertical fragments, both for locating the
record a nd for reconstructing the unfrag
mented table.
Mixed fragmentation combines verti
cal and horizontal fragmentation . To il
lustrate , suppose that within the com
pany's five regional offices, the same
departmental jurisdictions apply as at
headquarters . Thus, you still need to
separate biographical information from
tax and salary figures. You obtain this
mixed fragmentation by combining the
previous two SQL SELECTs. Therefore,
for each location, you issue the following
statements:
SELECT Empssn, Empnarne,
Empstreet, Empcity, Empstate,
Empzip, Empphone, Emploc
FROM EMPLOYEE
WHERE Emploc = location
SELECT Empssn, Empsalary,
Empinctax, Empsstax,
Empsttax , Emploc
FROM EMPLOYEE
WHERE Emploc = location
This gives you IO fragments . At each re
gional office, the accounting department
has access to the tax and salary fragment,
while human resources can get to names
and addresses .

Table Replication
Replication is the distribution of tables
around the network. You replicate tables
for two reasons: to maximize local avail
ability of data and to provide backup
copies of tables in case a particular net
work site fails.
In the example shown above, a copy of
the entire corporate database exists at
headquarters for access by top manage
ment. In addition, the regional offices
sometimes need to query each other's
tables. While they don't need to do this
often enough to warrant keeping com
plete copies of the tables at all sites, they
do want to be able to access the data even
if the computer of the office that they are

querying is down. For this reason , each
office backs up one other office, as
follows:
•Phoenix backs up Los Angeles.
• Los Angeles backs up New York.
• New York backs up Atlanta .
• Atlanta backs up Chicago .
•Chicago backs up Phoenix.
Replication provides a great deal of secu
rity in the event of a crash at a node, but it
can introduce integrity problems .

Allocation
Allocation is a combination of fragmen
tation and replication . The allocation
process decides which sites store which
fragments and is a key element in distrib
uted database design. The guiding prin
ciple is to allocate fragments and tables
to maximize local processing: You store
data so that most applications need to ac
cess only locally stored data .
Table replication can increase the local
availability of data . However, for fre
quently updated tables, replication de
grades database performance, because
all copies of a table must be updated to
maintain the integrity of the distributed
database. Table rep Iication where the
ratio of reads to writes is high , or where
it's not critical that updates be cascaded
immediately, can yield performance
benefits by minimizing communications
overhead.
The speed of the supporting network is
an important consideration here . The de
cision of a company to replicate its full
database at headquarters means that the
regional offices must propagate all their
updates to headquarters . To keep com
munications to a minimum, an overnight
batch process provides updates to head
quarters. Management can live with hav
ing access to yesterday's data so as not to
impose too great a performance penalty
on the regional offices.
The architecture of the network plays a
part in this decision. By having yester
day's data replicated at headquarters , the
executives can view it in a few seconds.
If they had chosen instead not to replicate
the data, but to work with a global view
of the data (which would have to access
the tables in the regional offices), then
every time they made a query, the
DDBMS would have to reconstruct the
data in the regional offices and transmit
it to headquarters . With a data transfer
rate of 56 kilobits per second for its wide
area network (WAN), the time for query
retrieval using a global view could be
several minutes.
In a distributed database built on a
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high-speed LAN, however, the differ
ence in retrieval time between a fully
replicated database and a global view of
the database is much smaller. Thus, local
availability is not as important in decid
ing whether to replicate a table. Avail
ability of the data in case a network node
fails becomes the dominant consideration.

Dist r ibuted Architecture
Fragmentation, replication, and alloca
tion determine the data architecture of a
distributed database system. This archi
tecture is divided into several layers, or
schemata.
The global schema is a description of
the tables in the database as if they all re
sided at a single site. With the EMPLOY
EE table, the global schema contains one
unfragmented copy of the table.
The fragmentation schema describes
the logical fragmenting of the tables,
without regard to where they are stored.
The fragmentation schema for EMPLOY
EE contains IO fragments : two vertical
fragments (called EMPBIO and EMP
SAL) for each of the five regional offices.
The allocation schema maps the frag-

Avos

machine can easily
become a bottleneck
in the system.

ments to their physical locations. Table 1
shows the allocation schema for the EM
PLOYEE table .
The local-mapping schema maps the
allocated fragments to physical objects
known to the local DBMS. Table 2 shows
how the tables are actually used to store
the EMPLOYEE table .

Distribution Transparency
Each layer of the architecture has an as
sociated level of distribution transparen
cy. The more distribution transparency a
DDBMS offers, the more it shields users
and applications from the actual storage
structure of the data . The highest level of
distribution transparency is fragmenta
tion transparency. At this level, the en
tire database appears to users at all sites
as if it were entirely resident at their
sites . The DDBMS maps table references
to the appropriate fragments . Changing

Table 2: The location mapping schema for the EMPLOYEE table. Note the
backup scheme.
LA

EMPBIO [Emploc IN ('LA', 'NY/ ]
EMPSAL [Emploc IN ('LA', 'NY/]

PX

EMPBIO (Emploc IN ('PX', 'LA')]
EMPSAL [Emploc IN ('PX', 'LA/]

CH

EMPBIO [Emploc IN ('CH', 'PX/]
EMPSAL [Emploc IN ('CH'. 'PX/]

AL

EMPBIO (Emploc IN ('AL', 'CH/]
EMPSAL [Emploc IN ('AL', 'CH / ]

NY

EMPBIO
EMPSAL

the storage schema of the database (e.g.,
how the global tables are fragmented ,
and where the fragments are allocated)
does not affect users or applications .
With location transparency , fragments
are visible, but their locations are not.
Thus, an application no longer works
with the EMPLOYEE table, but with the
EMPBIO and EMPSAL fragments. In
addition, the application must know that
one fragment contains the records for
New York , another contains those for
Los Angeles , and so forth. If the alloca
tion schema changes, it does not affect
the application; however, if there is a
change in the fragmentation schema, the
application will need to be rewritten.
Replication transparency is related to
location transparency. The DDBMS han
dles all the details of replication, such as
propagating updates or directing a query
to a local copy of a table.
With local-mapping transparency, an
application must know not only the frag
ments of a table, but also the locations of
the fragments . This level of transparency
only shields applications when each site
may be using a different local DBMS.
For instance, ifthe Los Angeles office is
using a nonrelational DBMS, then the
DDBMS enables applications to refer to
relational tables. If the fragments move,
your applications must be rewritten.
Clearly, the level of distribution trans
parency that a DDBMS offers is a major
factor in evaluating it.

Distributed Data Integrity
Another essential feature in a DDBMS is
the ability to protect the integrity of a dis
tributed transaction. When a transaction
consists of multiple operations, it's im
perative that the DDBMS perform all of
them or none of them .
Suppose the company in my example

transfers an employee from Chicago to
Los Angeles . If the DDBMS offers frag
mentation transparency , you can accom
plish the transfer with a single SQL state
ment:
UPDATE EMPLOYEE
SET Emploc = ' LA '
WHERE Empssn = '111-11-1111'
In actuality , this statement breaks down
into the following operations :
1. Add the employee to EMPBIO and
EMPSAL in Los Angeles, and to the
backup copies in Phoenix .
2 . Update the Emploc column of EMP
BIO and EMPSAL in Los Angeles and
Phoenix.
3. Delete the employee from EMPBIO
and EMPSAL in Chicago, and from the
backup copies in Atlanta.
4 . Update the employee's records in the
headquarters copies of EMPBIO and
EMPSAL.
(I ignore the fact that this is done as an
overnight batch process . The update
actually writes a record for overnight
upload . I express the action here as a di
rect update to the tables in New York.)
The complete set of SQL statements
required to relocate the employee is
shown in listing I. This entire transac
tion, consisting of 14 SQL statements ,
must execute in its entirety or not at all.
In a previous article in BYTE (see ref
erence I), I discussed the two-phase
Commit protocol in the context of IBM's
LU 6.2. This technique has gained wide
acceptance as the best way to guarantee
transaction integrity in a distributed
database environment.
In the two-phase Commit protocol,
continued
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without telling

EJ\JTE
Listing 1: The actual SQL
statements that perform an employee
transfer. The@ symbol followed
by the table location is a common
convention to differentiate local
copies.

Clip out form below
and mail to:

INSERT INTO EMPBIO@LA
SELECT •
FROM EMPB IO@CH
\/HERE Empssn = '111 - 11- 1111'

BYTE Magazine
P.O. Box 555
Hightstown, NJ 08520
At least 8 week before you move,
please give us your new address and /or
name change

(Please Print)

INSERT INTO EMPSAL@LA
SELECT •
FROM EMPSAL@CH
\/HERE Empssn = '111- 11- 1111'
INSERT INTO EMPBIO@PX
SELECT •
FROM EMPBIO@CH
\/HERE Empssn = '111 - 11- 1111'
INSERT INTO EMPSAL@PX
SELECT '
FROM EMPSAL@CH
\/HERE Empssn = '111 - 11- 1111'
UPDATE EMPBIO@LA
SET Emploc = 'LA'
\/HERE Empssn = '111 - 11- 1111 '
UPDATE EMPSAL@LA
SET Emploc = 'LA'
WHERE Empssn = '111 - 11- 1111'
UPDATE EMPBIO@PX
SET Emploc = 'LA'
\/HERE Empssn = ' 111-11 - 1111'
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DELETE FROM EMPBIO@AL
\/HERE Empssn = '111- 11- 1111'
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DELETE FROM EMPSAL@AL
\/HERE Empssn = '111-11-1111'
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SET Emploc = 'LA'
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DELETE FROM EMPBIO@CH
\/HERE Empssn = '111- 11-1111'
DELETE FROM EMPSA !.@CH
\/HERE Empssn = '111- 11- 1111'
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UPDATE EMPSAL@PX
SET Emploc = 'LA'
\/HERE Empssn = '111- 11- 1111'
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UPDATE EMPSAL@NY
SET Emploc = 'LA'
\/HERE Empssn = '111-11-1111'
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one site (k nown as the coordi nator) con
trols the distributed transaction. The
other sites (the participants) respond to
its commands. The sequence of actions is
as follows:
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Phase 1
1. The coordinator writes a Prepare
record to its local log file and then sends
a Prepare to Commit record to all par
ticipants.
2. The participants, on receipt of the Pre
pare to Commit message, attempt to
write all the information needed to pro
cess the transaction to their local logs. If
this succeeds, they write a Ready record

to the log and send a Ready message back
to the coordinator. If it fails, they abort
their transaction and return an Abort
message.
Phase 2
3 . The coordinator evaluates the re
sponses . If no participant has timed out
or answered Abort, it writes a Global
Commit record to its log and then sends
the participants a Commit message.
4. The participants, on receipt of the
Commit, write a Commit record to their
logs, commit the transaction, and return
an acknowledgment to -the coordinator.
5. The coordinator writes a Complete
record to its log .
This protocol is resilient in the face of
network failures and site crashes.
Thus far, no single DDBMS imple
ments all the features of the theoretical
model presented here . For a description
of an actual distributed database system
and a demonstration of how you would
use it to implement the example data
base, see the text box "DDBMS Meets
Reality " on page 272 .

Pluses and Minuses
Distributed database technology offers
several important benefits. Distributed
architecture reflects the geography of
the business world , with global, decen
tralized corporations. Allowing local
processing to be done at the local site
serves this corporate structure much bet
ter than concentrating all processing at a
central site. It also allows a smaller vol
ume of transactions to be handled by
smaller , less expensive machines .
In addition to reflecting the geography
of today's business world, distributed
databases can also correct some of the
problems inherent in that geography. De
centralization brought with it a prolifera
tion of incompatible hardware , operating
systems, DBMSes, and communications
protocols . A DDBMS can provide signif
icant benefits by tying all these disparate
local pieces into a unified global system .
Other important advantages include
the increases in the reliability and avail
ability of the system as a result of redun
dant data storage and the fact that a dis
tributed system can easily accommodate
incremental growth by simply adding
new machines to the network.
Finally, intelligent use of parallel pro
cessi ng in the distributed environment
may actually yield performance that is
superior to centralized processing, in spite
of the increased communications costs.
In his book The Ingres Papers, Michael
continued
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DDBMS Meets Reality

D

istributed databases ex ist not only
in theory but in fact. Two of the
most talked-about systems are Ingres/
Star and Oracle.
Ingres/Star is the distributed version
of Ingres, one of the first relational
database implementations. Its current
version , release 6, represents a high
level of development in distributed data
base technology.
Oracle also offers di tributed pro
cessing, but it does not provide as high a
level of support as does Ingres/Star.
The di tributed version of Oracle has no
global intelligence overseeing the dis
tributed database. Rather, it acts as a
loose confederation of local databases
linked by communications drivers.
Because of its superior support for
di tributed databases, I selected Ingres/
Star to demonstrate how you implement
a real-world distributed database.

Ingres Features
The di tributed Ingres architecture con
sists of three components: network
nodes and their associated local data
bases , the communications links be
tween nodes (managed by Ingres/Net) ,
and distributed databases that can incor
porate tables from multiple local data
bases. These distributed databases are
the purview oflngres/Star.
You link tables from local databases
into a distributed database with the REG
ISTER AS LINK or CREATE LINK com
mands . These also create tables in the
distributed database. Ingres/Star stores
the table in a local database and places a
link to it in the distributed database.
A distributed database organizes
multiple local databases into a single
global entity. A user at any network
node can log onto a distributed database
and access tables in it as if they all re
sided right at the user's local site. Thus,
Ingre /Star implements location trans
parency.
Ingres/Star designates the network
node where you create a distributed
database to be the coordinator node for
that database. This node then tracks the
location of all the tables in the distrib
uted database and manages the global
data-dictionary tables. The ADD NODE
command makes other network nodes
aware of the existence and location of
the coordinator and lets users at those
nodes log onto the distributed database
without knowing where it's kept.
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Strong Points
A critical piece of a distributed database
management system is a first-rate dis
tributed query optimizer. The task of
the optimizer is to figure out how to
process a distributed query most effi
ciently. It must break the query down
into operations on local tables and then
determine how to move the resulting
tables around the network. A poor dis
tributed optimizer can make disastrous
ly wrong decisions. (In reference 3 ,
Chris Date presents an example of a
three-table join where processing time
could range from I second to 2.3 days!)
Ingres/Star has a very sophisticated
query optimizer that can analyze net
work conditions with a high degree of
precision. For example, the Ingres/Net
utility netu enables you to tell Ingres
about the speed of each link in the net
work and the processing speed of the
local CPUs . The Ingres/Star optimizer
use this data in its evaluation of pro
ces ing strategy.
Ingres also provides gateways into a
number of other database and file sys
tems, including IBM 's DB2 , SQL/DS,
IMS, and VSAM; DEC's RMS; Culli
net 's IDMS / R; and Data General'
DG/SQL. A distributed Ingres/Star
database can include local databases
using any of these ystems; the distrib
uted database still looks like a single
Ingres database to its users .

Limitations
Ingres/Star does not permit multisite
update transactions: It cannot guaran
tee that a transaction that has to update
tables at more than one site will leave
the database in a consistent state. This
requires distributed applications to be
less ambitious than they might other
wise be, and it also obliges database ad
ministrators to constantly monitor the
database for any signs of inconsistency.
Ingres/Star also lacks support for
fragmentation and replication transpar
ency. As you saw, these are desirable
features for a DDBMS because they
give users an integrated view of the
global database . With Ingres/Star, you
don't need to know where table frag
ments reside, but you do need to know
which fragment stores which data.

A Real-World Implementation
In the sample database, the EMPLOYEE
table was fragmented horizontally and

vertically. Because Ingres/Star doesn ' t
support fragmentation, to implement this
database you have to decide whether to
reintegrate the vertical fragments (EMP
BIO and EMPSAL) or to treat them as
discrete tables. The purpose of the frag
ments is to restrict access to tax and sal
ary information ; you can get the same
effect by creating views and defining
authorizations on the views . This sim
plifie the physical structure of the data
and provides the desired logical frag
mentation. To implement this pseudo
fragmentation , you create an EMPLOY
EE table, an EMPBIO view and an
EMPSAL view . You also create an in
dex, EMPNDX, on the Empssn column.
Next, you need to define links be
t ween the tables and the distributed
database . The tables must have unique
names; to preserve location transparen
cy , you should assign names that em
phasize logical function rather than
physical location . One effective method
is to use suffixe on ba e table names .
For example, you could designate the
New York EMPLOYEE table as em
ployee_east , the Chicago table as em
ployee_m idwes t , and so on . The table
employeeJlq stores the data uploaded
from the regional offices, including a
copy of New York's local data .
You use the Ingres/ Net network ut il
ity ne t u to define five network nodes :
New York, Chicago, Atlanta, Phoenix ,
and Los Angeles . Each remote node has
its own local database, and New York
has two: one for its local data and one
for the global corporate data . The data
bases are called vLhq, vLnew_york ,
vLatlanta v Lchicago, v Lphoe
nix, and vLla .
You create the distributed database
and the local database at the New York
node with the following commands:
cr eatedb vLhq
createdb vLnew_yor k
creat edb vL ddb/ d
The / d parameter indicates that the
database vLddb is distributed , rather
than local. Once a database is created ,
you enter
sql vLddb / d
to load the SQL interpreter and connect
it to the new databa e. To enable trans
parent acce s to the database from the
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node , you enter an ADD NODE com
mand for every node on the network.

Listing A: Ingres/Star SQL statements that upload updates to the
headquarters database.

Creating the Local Databases
Once the distributed database is estab
lished, every node must create its local
database with its tables and associated
views and index and then link them into
the distributed database. For example,
the Chicago office would first create its
local databa e (vLchicago) and access
it with the SQL interpreter. At this
point, Chicago creates its local copies of
the EMPLOYEE table , the EMPBIO
and EMPSAL views, and the EMPNDX
index.
To link these objects into the distrib
uted database, Chicago goes back into
the SQL interpreter. This time it con
nects to the distributed database and
uses the following REGISTER AS
LINK commands to enter the local ob
jects into the distributed database:

REGISTER TABLE
employee_midwest

AS LINK FROM EMPLOYEE
WITH NODE CH ,
DATABASE = vLchicago
REGISTER VIEW empb io_midwest
AS LINK FROM EMPBIO
WITH NODE CH ,
DATABASE = vi_chicago
REGISTER VIEW empsal_midwes t
AS LINK FROM EMPSAL
WITH NODE CH ,
DATABASE = vLchicago
REGISTER INDEX empndx...Jnidwes t
ON employee_midwest
AS LINK FROM EMPNDX
Repeating these steps at all five regional
offices completes the creation of the dis
tributed database.

Replicating the Tables
In the theoretical design , the company
implemented a circular backup scheme
whereby each regional office maintained
on-line backup copies of the tables for
one other site. This introduces an addi
tional level of complexity into the dis
tributed database because every time a
u er updates a local table, the backup
copy must also absorb the change.
Such complexity creates problems in
three area . First , transmitting the

DROP TABLE employeeJtq_backup
CREATE TABLE employeeJtq_backup
AS SELECT • FROM employeeJtq
\/ITH NODE : NY ,
DATABASE • vLhq

( Ir this step falls, we cancel the upload. )
DROP TABLE employeeJtq
CREATE TABLE employeeJtq
AS
SELECT • FROM employee_east
UNION
SELECT • FROM employee_south
UNION
SELECT • FROM employee..J11idwest
UNION
SELECT • FROM employee..J11ountain
UNION
SELECT • FROM employee_west
\/ITH NODE : NY,
DATABASE : v Lhq
CREATE INDEX empndx_hq ON employee_hq(Empssn)

changes to the backup site increases
communications costs and degrades
performance at the primary site. Sec
ond, someone or some application has to
know about the duplicate copy of the
table and take responsibility for propa
gating the update. Third , this system ,
by definition, eliminates efficient sin
gle-site update transactions- all up
dates involve two sites .
The first problem involves a trade
off. If you don 't maintain backups , you
increase performance and lower costs,
but you also sacrifice availability and
reliability. This is a management deci
sion, not a technical issue.
The second problem is technical. If
the DDBMS provides replication trans
parency, application programs need not
worry about backups ; the DDBMS han
dles all the complications. However, if
it doesn't, applications must propagate
the updates. If the replication strategy
changes, so must the applications. Be
cause Ingres/Star doesn ' t currently sup
port replication transparency , the bur
den lies entirely with programs and
users.
The third issue is critically impor
tant. If all transactions are multisite,
you depend on the DDBMS to protect
them. It must therefore implement some
form of Commit protocol to protect their
integrity. However, because Ingres/Star
doesn' t do this at present , you can't be
sure that both the primary copy and the

backup will be updated successfully.
Thus, it's better to err on the side of cau
tion and not permit an interoffice query
ifthe target site is down . The strategy of
backing up each site's tables at one
other site should be abandoned .

Collecting the Tables
Collecting the tables at headquarrers
presents no problems. In fact , it 's quite
easy, and any network node can do it
simply by connecting to the distributed
database . Listing A shows the SQL
statements that perform the uploads.
Because the update transactions use the
DROP TABLE and CREATE TABLE
statements , you should keep a backup
copy of e mplo yee _h q (called em
ployee_ hq_b ackup) for protection in
case the CREATE TABLE fails . Again ,
I emphasize that any node in the distrib
uted database can execute this pro
cedure .
That wraps up the Ingres/Star imple
mentation of the sample database. Al
though the hypothetical design of the
database had to be scaled back to ac
commodate Ingres/Star, the resultant
system remains quite useful. Consider
ing that Ingres/Star could have imple
mented this database even though the
local database systems might be a mix
of DB2 , IMS, and Ingres, you begin to
ee the value of distributed database
systems in a heterogeneou s network
environment.
SEPTEMBER 1989 • BYT E
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Stonebraker presents benchmark test re
sults that show distributed Ingres outper
forming single-site Ingres when parallel
ism is maximized (see reference 2).
On the downside, distributed data
bases entail considerable communica
tions overhead, especially in WANs with
relatively slow data transfer rates. The
distributed query optimizer must mini
mize this overhead. If it makes a wrong
decision, the DDBMS may perform very
poorly when it tries to move large quanti

ties of data over slow transmission lines.
Also, transaction management, con
currency control, and recovery from fail 
ure present major challenges when you
develop a DDBMS because they entail
considerable software complexity. Con
sider them carefully because they are
important in protecting data integrity.

Poised for Rapid Growth
Because of their speed , LANs are ideal
platforms for distributed database sys-

terns. The communications overhead is
much lower than that on a WAN . Thus ,
LANs are well positioned to exploit the
parallel processing that DDBMSes offer.
OS/2 and Unix/ Xenix provide the op
erating-system support that a DDBMS
requires . To coordinate processing on
multiple sites, the DDBMS must be able
to initiate software activity at those sites.
This could mean loading and executing
programs or waking up a server process.
Although a microcomputer running
MS - DOS can provide this service
through interrupts, it must run in dedi
cated mode . In addition , because an MS
DOS machine can service only one re
quest at a time , it can easily become a
bottleneck in the system . Only a com
puter running a multitasking operating
system can provide high performance in
a DDBMS.
With the availability of high-speed
LANs and powerful multitasking operat
ing systems , the microcomputer environ
ment is poised for rapid growth in dis
tributed database technolog y. •
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A Family of Models
Can object-oriented databases be
as successful as relational databases?
Joseph Dawson
hen the dust
from the great
database de
bate settled in
the early 1980s , the relational
data model emerged as the
sine qua non of database de
sign technology . However,
people found that the rela
tional model is weak in han
dling certain types of applica
tions: specifically, complex
des ign applications such as
CAD and computer-aided
software engineering.
For instance, an electrical
engineer's CAD software
typically includes schema
capture editors , design-rule
checkers, and circuit-layout
programs: all subsystems that
require massive amounts of
persistent data. Such an appli
cation places demands on con
ventional databases that they
cannot easily satisfy . These
include the ability to model
very complex data and evolve the data
base without affecting the current appli
cation base . Over the last few years, re
searchers have developed object-oriented
databa e management systems to better
meet the needs of complex applications.

W

Object Orientation
In an object-oriented programming envi
ronment , an object is an entity with a priILLUSTRAT ION: RO BERT T I N NEY © 1989

sages from its superclasses. In
simple terms , an object con
sists of both private data and
the methods that can act on
that data.
Object-oriented databases
are rooted in the same con
cepts as object-oriented lan
guages , but they add charac
teristics such as persistence ,
concurrency control , resili 
ency , consistency, and the
ability to query the database.
: ·.
/~
You can program an object
oriented database with a com
putationally complete pro
gramming language and
include more of the applica
tion execution in the database
itself. By including more of
the application code in the
database (which is the locus
of sharing), it becomes possi
ble to share the application
.£ r
1
semantics embedded in the
"""'
NNF
code . The database system
can use additional knowledge
vate memory and a public interface. You about these programs to optimize query
use messages to instruct an object to re processing and to control the concurrent
port on or alter its private memory. Mes execution of transactions.
Unlike the relational data model , a
sages are implemented by procedures
(i.e ., methods) that have special privi single object-oriented data model has yet
leges in accessing the object's private to emerge. Instead, research continues
memory. All objects belong to a class on a number of models (see references 1
(i.e . , a type) that defines the messages through 8) that share several high-level
that the object can understand and re feature . Development also proceeds on
conri1111ed
spond to . A class inherits all the mes

••

I
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a few commercial products.
Despite the lack of a single data
model , research into the design of object
oriented databases hares many common
goals. One goal is to provide a system
with tools for building extensions. You
need extensibility because new applica
tions often involve unpredictably com
plex forms of data that evolve over time .
A fixed set of data-structuring primitives
won't adequately support arbitrary new
design data. Extensions add functional 
ity to the data model at a level indistin
guishable from the built-in primitives.
One way you can provide extensions is
to create new types. A type is a template
that indicates how you can manipulate
the type 's instances. In programming
languages, type checking is commonly
performed to ensure that the types of ex
pressions match the context in which they
a re used . For example, when making an
assignment, the type of the variable to
the left of the operator must be compat
ible with the type of the expression to the
right.
An important aspect of a type system
is whether type checking is done at com
pile time or at run time . The Trellis/
OWL language (see reference 9) devel
oped by Digital Equipment Corp . com
bines strong typing , abstract data types ,
and inheritance. The resulting language
also type checks at compile time.
Creating new types is not new to data
bases, but the idea that a type encapsu
lates its representation is. Earlier data
base model s provided you with a fixed
set of built-in types and a small set of
type constructors (e.g., records). You
could build new types with the type con
structors, but these new types didn't
allow fo r operations that were different
from tho e defined by the type construc
tor (e.g. , for records , the operations are
the basic get-value and set-value opera
tion s on its fields). In other words , there
is no way you can hide the representation
of a new type .
Encapsulation lets you build a system
from modules that you access through a
well-defined interface. The abstract
data-type approach defines the interface
by a set of strongly typed operation (or
method) signatures. It also requires that
each type T define a representation R
(some other data type). An instance of R
must be a llocated whenever an instance
ofT is created. This representation stores
the state of the object. Only the methods
are allowed to acces the representation ,
so you can change the representation
without di turbing the rest of the sys
tem-all you have to do is recode the
methods.
278
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You also characterize object-oriented
data models by their ability to make ref
erences th rough an object's idenrir y
(which is something about an object that
remains invarian t across all possible
modifications of its state). You can use
this identity to point to an object. Point
ers have been a part of most modern pro
gramming languages for some time and
were a part of some early database
model s (e .g., CODASYL) . By contrast.
the relational model is value-based be
cause it lacks this notion of identity .
Another object-oriented model feature
is a typing scheme that includes some
mechanism-dubbed inherirance-by
which type definitions can be related to
each other th rough a type lattice. The
basic notion is that you modify type defi
nitions incrementally by adding subtype
definitions that modify the original type.
The combination of the supert ype and
the subtype produces a completely de
fined new type.

Database Considerations
Object-oriented databases are first and
foremost databases . As such, they must
provide the features and functions you'd
expect from modern database systems.
Among these features are persistence,
concurrency control, resiliency , consis
tency, and associative access.
Persistence is an object's ability to
outlive the process that c reated it. A per
sistent object exists in a memory space
that is not dependent on any si ngle com
putational entity. This persistent mem
ory -space-the database-can store a
large number of objects, more than will
fit into the virtual memory of a process.
It typically provides some special storage
structures (e.g ., B-trees) that allow you
to search and access this collection of ob
jects efficiently.
Many concurrent processes (i.e . ,
transactions) can share the persistent
memory space. The medium of sharing
is usually the object. Concurrent acces
to the shared objects requires that opera
tions from these transactions be synchro
nized so you don ' t obtain unexpected
results.
A database must also be resilient or
fault-tolerant in the ense that if a sy tern
failure occurs (whether hardware or soft
ware), incon sistencies are prevented .
Most database systems approach resilien
cy by requiring that applications divide
their work into transactions. The system
will guarantee that a transaction either
completes succe sfully or has no effect
on the database at all. This guarantees
that transactions behave as atomic units
of work.

Each program accessi ng a database is
a potential source of inconsistency. Data
base systems guard against these errors
by describing a set of constraints that
must be maintained by all program up
dates . A sample con traint might be
"Employees cannot make more money
than their managers ." The system will
block any program that attempts to vio
late a constraint. Constraints are usually
captured as a predicate calculus-based
language or set of rules. There is great
interest in enriching the type systems of
object-oriented databases to incorporate
this type of constraint knowledge.
The final characteristic that an object
oriented database must address is asso
c iative access. or queries . A query is
constructed from a set of operations that
are defi ned on collection types (e .g ..
sets). These operations return new struc
tures based on the ori ginal database . Re
lational databases have been very suc
cessful at achieving these capabilities.
Much current research focuses on wheth
er or not an object-oriented database can
be as successful in this area.
The question is whether object-ori
ented databases can handle query optimi
zation extensibly and in such a way that
storage details are encapsulated or hid
den from the interface . Since queries can
contain arbitrary combinations of u er
defined operations. it's difficult for an
optimizer to discover equivalence-pre
erving transformations. The optimizer
must be able to figure out when a trans
formation is less expensive than the orig
inal when the implementation is hidden.

Relating to the Relational
The relational model is the state of the art
in the commercial database field . There
fore, it is worthwhile to explore how ob
ject-oriented databases differ from their
relational counterparts.
Relational databases present you with
a view of the persistent data space, con
sisting of primitive values of integers.
reals , and strings. and structured values
represented as tuples or sets of tuple
(i.e. , rel ation s) over these primitive
values. (A tuple is a one-dimensional
table. A set of tuples constitutes a two
dimensional table. ) This high-level view
of data is very convenient for applications
that primarily produce reports. It is a
hindrance , though, for programs that are
at the same level of complexity as a CAD
system or program development environ
ment. These program s requi re tight con
trol over how storage is used. They often
need to use data structures like stacks.
queues, or streams of bytes . An object
con1i11ued
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An alternative,
user
friendly Disk Operating
System for PCs.

oriented database lets you create abstrac
tions that match the data st ructures that
are needed for intricate tasks.
The relational data model is value
based , as opposed to earlier, identity
based data models like CODASYL. This
distinction is based on the mechanisms
that a data model provides for relating
objects lo one another-a fundamental
part of any database model. A value-

If

the
clusters are set up
properly, the number
ofdisk faults declines.

tTI

t;'-l
0
0

Cll

wzzzzzzz
0 0 0 0 0 0 0

I\)

~zzzzzz~

1\)000000(/)

0
0

Cll

~
'->'

0
0

Cll
.i:.

0

EZ-DOS 4.0 .. ........ ... ...... $79.00
plus T rue BASIC. . . . .. .. . .. . . $99. 00
plus serial Mouse ....... .... $129.00
plus T.BASIC & Mouse... $149.00

2001 Sales, Inc.
16580 Harbor Blvd., Ste. D
Fountain Valley, CA 92708.
Tel: (7 14) 531 -6551
Fax: (714) 531-8546
Dealer, Distributor & OEM Inquiries welcome .
VISA and Master Card accepted.

280

BYTE • SEPTEMBER 1989

based system expresses the relationship
between two objects by embedding the
same (or a similar) value in two or more
related objects . An identity-based model
can relate two or more objects indepen
dently of embedded va lues or the context
in which they are embedded .
Object -oriented database systems
share this identity-based characteristic
with network models like CODASYL.
However, thi s one similarity is not
enough lo conclude that the models are
essentially the same . Object-oriented
models add abstract data typing based on
behavioral modeling (i .e., methods or
operations) and an incremental modifi
cation mechanism in the form of inheri
tance, resulting in a model that is quite
different from its network predecessors.
Although object-oriented systems can
form references based on identity , this is
not the sole basis for relationships in the
model. A model such as Brown Univer
sity's ENCORE (see reference 8) can re
late objects through properties as well. A
property is a reflection of the abstract
state of an object. As such, a property P
relates an object X to a set of objects S
with no statements about how this rela
tionship is computed . It could be com
puted by a direct reference to the identity
of S (or its members) or by matching
values for other properties as a join.
Consider the following type definition :
Define Type Employee
Properties

name: String
dept: Department
projects : Set of Project

The dept property . which expresses
the department that a given employee
works in, could be implemented by an
embedded object identifier that refers di
rectly to an object of type Department.
On the other hand , if the representations
for both the Employee and the Depart
ment types are tuples in a relation, the
dept property could be implemented by
a relational query of the following fo rm :
dept(e) = Project((Join(Select
(Employee ,name = name(e)),
Department),Department)
In this way , an object-oriented d atabase
provides a framework fo r unifying
va lue-based and identity-based access.
An object-oriented database must be
able to define new abstractions and to
control the implementation of these ab
stractions . From the above example, you
can see that it' s possible to combine both
ide ntity-based and value-based relation
ships at the implementation level while
retaining the same abstraction at the logi
cal level. The particular choice between
these two may have an impact on the per
formance of certai n queries .

Implementation Considerations
Due to the nature of the applications they
support, object-oriented database imple
mentations entail some unique problems .
For many design applications, it's im 
po rtant to be able to traverse a graph
structure efficiently. Tools like a design
rule checker in an electrical CAD appli 
cation require that, given one compo
nent , the system must be able 10 quickly
reference the o ther components con
nected to it. If a program is working on a
circuit board , it wi ll often require the
backplane that that board is connected
to . Although you ca n view this kind of
access as a degenerate query. other im
plementation techniques might be more
useful for this type of access than tech
niques that have been designed for que
ries over large sets.
One way you can improve perfor
mance in thi s situation is to minimize the
probability that traversing an edge in the
graph will cause a disk fau lt . You can do
thi s best wi th intelligent prefetching.
Often a scheme is used that allows appli
cations 10 c reate arbitrary-size collec
tions of objects (called clusters) that are
stored contiguously on the disk . When
ever any object in a cluster is accessed,
the entire cluster is read (prefetched) into
the memory of the application.
If the clusters are set up properly . the
number of disk faults declines. Deter
mining how to automatically configure a

IN

DEPTH

A FAMILY OF MODELS

A MESSAGE To
set of clusters for a particular pattern of
accesses will require more research .
When using an object-or iented data
base to serve a network of workstations,
you designate one or more machines as
object servers that will supply applica
tion programs with objects as needed . In
such a system, you need to minimize
workstation and server communications.
The intelligent caching of objects in a
manner related to clustering techniques
is a useful way to reduce communica
tions . The point is to keep objects as
close as possible to their point of use.
Pointers to objects in programming
languages are implemented by virtual
memory addresses. For persistent ob
jects, you must use pointers that are not
dependent on the object's physical posi
tion, si nce there is no guarantee that the
position will remain constant between
uses by different processes . Instead , you
would typically use some kind of system
generated surroga te. Dereferenci ng
these pointers usually requires looking
up the value in a hash table to locate the
object on disk. Once the object is located
and read into vi rtual memory , you ' II
need to eliminate the overhead inherent
in this table lookup. Various schemes
have been proposed for temporarily re
placing the disk-based pointer with a vir
tual memory add ress and then swapping
it back to the disk-based surrogate when
the object is returned to the disk.
Another classic way to improve data
base performance is to introduce auxilia
ry access methods that can be used to
limit the amount of searching required.
Indexes have normally been used in this
way to increase the system's ability to
process queries efficiently . However , in
dexes on method results introduce prob
lems for objec t- orie nted databa ses.
Unless you restrict the kinds of indexes
that can be constructed, it's difficult to
know when an index requires updating.
Index structures can be usefu l for
managing large collections of objects or
for handling very large objects (e.g., bit
maps). The EXODUS storage system de
signed at the University of Wisconsin
(see reference 2) constructs a tree for
large objects, so you can retrieve sma ller
pieces more efficient ly. The tree struc
ture allows you to access a sequence of
bytes from the middle of a large object
without having to read the entire object.

Query Processing
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you want to retrieve without requiring a
statement of how to go about doing it. It ' s
the query processor's job to figure out
the most efficient plan for retrieval.
Query languages (i.e., fourth-generation
languages) and their associated optimiz
ers have been one of the major achieve
ments of the relational approach .
Some proposed extensions to existing
relational query languages embed object
oriented fac ilities in relational languages
like SQL. Others propose a set of opera
tions that you can apply to aggregate ob
jects , thereby providing an object-ori
ented query algebra .
Non-first-normal-form relations (in
which a cell in the relational matrix con
tains more than one value) address the
problem of expressing complex objects
with components that can be sets of ob
jects . They extend the conventional rela
tional model by allowing the value of an
attribute (i.e ., the contents of a cell) to be
a record, a vector, or another relation.
Object-oriented databases solve this prob
lem, but they also introduce ideas of iden
tity, data abstraction, and inheritance.
Queries in the object-oriented model
can be cast as expressions involving spe

t.s

the

query processor's job
to figure out the best
plan for retrieval.
cial methods defined on the types that
are defined for aggregating objects (e .g.,
Set , List , and Tree) . As a simple exam
ple , the type Se t would define a method
as follows:
Select(Sl: Se t(T) , P :
Predicate) -> S2: Set(T)

The predicate is a function of the form
P( t : T) - > Boolean. The output argu
ment S2 is a subset of all the elements of
the first input argument Sl such that they
satisfy the predicate P; that is,

The Se l ec t operation would be part of a
query language and is similar to the
Se l e c t operation in the relational al
gebra.
Why is querying in an object-oriented
model different from querying in the re
lational model? Because you can con
struct an algebra for expressing queries
over sets of objects. One problem in
volves optimizing these expressions. In
the relational model, queries are cast in
terms of well-defined operators over
very simple structures (i .e., normalized
relations). In the object-oriented models,
queries can involve operators for newly
defined abstract data types . Each new
type , by introducing new operations,
creates a new algebra whose properties
are unknown to the query optimizer. If
you don't know the algebraic properties
of these new operators, it's difficult to
transform query expressions into alter
native equivalent forms .
This problem has been addressed in
the EXODUS project (see reference IO) .
Here, the optimizer is extended after be
ing supplied with transformation rules to
cover new data-model features. These

Se l ect (S , P) = { s I s i n Sand P( s )}
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rules transform query trees with opera
tions for internal nodes and stored data
for leaf nodes into equivalent query
plans. A plan is also a tree with lower
level access routines as internal nodes
and sequential data sets as leaf nodes.
Encapsulation of implementations by
abstract types presents another problem
for query optimization in object-oriented
databases. Even if you could produce
transformed versions of queries, you
must be able to determine the relative
costs of processing these query expres
sions. Processing costs are typically de
pendent on the underlying storage struc
tures for the objects and their aggregates,
which might be difficult to determine
from the implementation of the methods.
For example, if a given set S is imple
mented by a B-tree on some attribute A,
then retrievals over S on attribute A will
likely be relatively inexpensive. Know
ing about the existence of such storage
structures seems at first to be a violation
of encapsulation.
Encapsulation is a principle of good
software structuring that is important to
preserve between application-level mod
ules. The query optimizer is a trusted
component of the database system; it can
look inside an abstract data type and de
termine the implementation . There is
still a question about how this can be ef
fectively managed if the implementation
can be based on other types. Graefe and
Maier (see reference 11) have suggested
a technique, called revelation, by which
an abstract data type can reveal to the op
timizer details about its implementation.
This revealed behavior is given as ex
pressions that are equivalent to pieces of
the query in terms of the lower-level im
plementation types.

Transactions
To preserve the correctness of the data
base in the face of concurrently execut
ing processes, database systems define
an atomic transactions concept. Transac
tions are units of work that , when al
lowed to proceed concurrently, are guar
anteed to produce results that are
equivalent to the results produced by
serial execution. Any interleaving of op
erations that preserves this property is
considered serialiwble.
Many implementations have been pro
posed that guarantee serializable execu
tions. Most are based on read/write se
mantics. That is, the reads and writes on
a data item X are both defined to conflict
with other writes on X. The data man
ager then decides when to schedule a
read or write so that serializability is
maintained.
284
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Old application

Repository 1

INew application l: Object-oriented
database
Repository 2

An object-oriented database
uses abstraction to ensure
interoperability between older
applications and newer ones. Older
applications access their data repository
as before. Newer applications take
advantage ofthe abstraction
mechanisms provided by the object
oriented database to access both old
style and newer repositories.
Object-oriented databases present an
opportunity to improve on more tradi
tional approaches. In the object-oriented
approach, the database system knows
more about the operations being per
formed. They are not simply reads or
writes, but rather have more semantics.
For example, for a queue data type, you
would have operators like enque and de
que. From one point of view, these can
be considered a write and a read, respec
tively , but if you take the special seman
tics of these operators into account, you
can achieve a higher degree of concur
rency.
Suppose you have a queue object Q
and two transactions , Tl and T2. If Tl
has done an enque on Q, then T2 would
be prevented from doing a deque on Q by
common read/write semantics until TI
has committed. However , if you notice
that , for nonempty qw~ue s, these two op
erations do not affoct each other's re
sults, you can allow them to proceed
without conflict.
For cooperative applications like those
seen in design environments, the notion
of serializability is too strong a correct
ness criterion . Designers interact with
many of the objects in their environment
by using graphics-oriented editors . If you
consider a session with an editor (or
group of editors) as a transaction, serial
izability gets in the way. Designers do
not serialize. Instead, they share infor
mation in incomplete states with each
other.
Furthermore, a single transaction T
might touch objects that are connected

through complex integrity constraints
with a large number of other objects. IfT
is to check and adjust the state of these
objects so that they remain consistent,
then T must acquire locks (read and/or
write) on all of them . This reduces the
amount of concurrency possible between
long design transactions. Researchers
are beginning to propose schemes to
allow users to customize the correctness
criteria that the system imposes.

Distributed Objects
When supporting a network of design
workstations, you must confront the ad
ditional problems presented by a distrib
uted database environment. To simplify
programming and preserve data inde
pendence, distributed databases strive
for transparent distribution . You should
be able to name the data the same way
you would in centralized databases. The
system is responsible for locating the re
quired data items and updating them
atomically. You only have to worry about
logical issues. As the data is redistrib
uted throughout the network , the pro
grams remain invariant-the system gen
erates new optimizations for processing
queries that require data from different
sites, depending on the current locations
of the data.
In an object-oriented database, pro
grams (more correctly, methods or oper
ations) are often viewed as objects and
thus can be moved around the distributed
database just like any other object. When
performing a computation or processing
a query , the system has the choice of
moving the data to the programs, or the
programs to the data. When executing a
method Mon a very large object X, it's
often more reasonable to move the meth
od to the machine on which X resides.
You can also use caching strategies in
a distributed system. As objects move
from machine to machine, retaining
local copies for some period of time can
often shorten subsequent retrievals .
If object placement is not done care
fully, the interpretive nature of distrib
uted object-oriented systems can create
acute performance problems. Late bind
ing of method names to method bodies
requ ires looking at several objects to de
termine what code needs to run. Mini
mizing communications by careful ob
ject placement and by using an intelligent
planner makes a huge difference in the
performance of a distributed object-ori
ented database. The planner determines
the order of operations, the machines
that perform them , and the location that
receives the result.
co111in11ed
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Networks made up of heterogeneous
systems are a problem in a distributed en
vironment because there is little control
over the characteristics of the participat
ing systems, yet these systems must work
together. This heterogeneity can take
several forms based on differences in the
underlying data formats of the participat
ing tools and systems, in the lang uages
used for developing applicat ions, and in
how designers need to share information.
The abstraction mechanisms of object
oriented systems can be used to build
bridges to existing data repositories ,
which become the implementation vehi
cle for new abstract types. The represen
tation for this new type would be some
data structure that the foreign data repos
itory supports. Whenever a method of
this new type is invoked, the method
code would make a call to thi s repository
to access the external representation . An
old application would access and update
persistent data the same way it always
has, but a new application would access it
through abstract types that are defined in
the object-oriented schema (see figure).
Although this might be somewhat slow,
the ability to access data across different
storage systems is often a requirement.

Complex objects model objects that
are built out of other objects. The crux of
a complex-object facility is the semantics
of the part_of relationship ; that is, the
relationship between the constituent ob
jects and the complex object. Work in
thi s area is concerned with allowing the
database system to ascribe additional be
havior to the part_of relationship that
affects the behavior of other operations.
For example, when an object is deleted ,
you want the objects that are contained
(i .e ., related by the part_of relation
ship) by it to be deleted also. For more
detail on optimizing access to complex
objects, see reference 12 .
Non-first-normal-form relations ad
dress the problem of expressing complex
objects with components that can be
structured objects. They extend the con
ventional relational model by allowing
the value of an attribute to be a record, a
vector, or another relation .

The Sum of the Argument
Object-oriented databases are designed
to meet the data-handling needs of com
plex design applications. While the data
modeling facilities of these systems re
semble object-oriented programming
languages, the database systems embed

persistence, concurrency control , recov
ery, consistency management, and a
query language .
In addition, object-oriented databases
might design the data model somewhat
differently from their language counter
parts to effectively support database fea
tures. An example of this is the way the
model incorporates aggregates (i .e.,
sets) into the system. Sets form the basis
for efficient queries.
The history of database management
is filled with proposals for competing
data models . Each model has its own set
of strengths and weaknesses. The object
oriented approach can unify some of
these dissimilar approaches by providing
a model that is based on abstraction, and
that allows type designers to use what
ever technique best suits their applica
tions as an implementation of basic func
tion a 1it y. Although many research
questions remain unanswered, the ob
ject-oriented data model holds the prom
ise of providing advanced data handling
for today 's increasingly complex appli
cation environments. •
·

Joseph Dawson is a freelance technical
writer and editor. He can be reached on
BIX clo "editors. "

Other Features
The literature on object-oriented data
bases often discusses features that are not
required to achieve true object orienta
tion but are useful to a database system
for CAD applications. These include ver
sion control, complex objects, and long
(and cooperative) transactions. They ap
pear in this context more for their appli
cability to design environments than to
any inherent object-oriented nature.
A version management facili ty within
an object-oriented database lets you look
at an object as a set of snapshots over
time. There are several concerns with
implementing version management ,
however. One is the basic structure of a
set of versions. A database must be able
to handle situations where two or more
processes propose to update the same ob
ject. One solution is to branch the ver
sions, especially when these competing
versions conflict on some basic assump
tions. Additionally, you may want to pro
vide a mechanism whereby branching
versions can merge.
Another set of questions concerns how
you reference the members of an object
version set . One method is to reference
them statically by version number. An
other is a dynamic mechanism that uses a
function to return a specific version .
This function might return different ver
sions at different times .
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•• • •'\.
and bonus.

a corporate recognition

,.,

application software. Then manipulate it
in countless ways. From data entry to
advanced statistics, forecasting ,
presentation and more.
Voted #1 by the fans.
When the readersof PC Week chose
the top statistical software for "user
satisfaction" (12/5/88), their choice was
SPSS. And no wonder.
SPSS is designed not only for you r
computer's operating system, but also
for its operator. With menu and help
systems, plus an on -line statistical
glossary. So you're always in control. For
market research , sales analysis, quality
control and more.

?1'ie

And you can always count on the
training , support, and ongoing
upg rades of SPSS. The team that's
come through for over 1 million users
since 1968.
Find out how SPSS can make you first
in your micro league, by calling

(312) 329-3315.
We'll give you the numbers to really
stand out in your field .

Sl'SSinc.
Best in the final analysis.

444 No rth Michigan Avenue, Chicago, llllno1s 6061 1
SPSS lnternat1onal BV· Avehngen West 80,
P.O. Box 115, 4200 AC Gorinchem .
The Netherlands

SPSS 1s a registered trademark al SPSS Inc PC-DOS and 0512 are trademarks 011n1erna1tonat Bus.mess Machines Corpora11on S·OOS is a trademark of Mterosolt Corpora11on
Macintosh is a registered Hademark ol Apple Computer. Inc Not all options are available on all operating sys1cms

Circle 268 on Read er Service Card

Take any 3 books for
0
only $1° each
~~

when you join

OS/ 2 PROGRAMMER'S GUIDE. By
E. Iacobucci. 1100 pp., illus . soft
bound. "Byte" magazine called 11 "a
necessity." This giant reference ex
plains all !he basic funclions you 'll
need. wilh emphasis on such new or
different funclions as mullilasking
and memory managemenl.
Pub . Pr . $29.95
88 t300-X

BYTE Book Club®
VALUES UP TO $139.50

UNIX UTIUTIES. By R.S. Tare. 352
pp., illus .. softbound. This pracltcal
manual shows how lo make lhe best
use of UNIX utilities. It covers more
utilities than any other book of its kind
and provides numerous examples of
real applications.
628184X
Pub . Pr.. $27 .95

• Your one source for computer books from over
100 different publishers
· the latest and best information in your field
· discounts of up to 40% off publishers' list prices

ARTIFICIAL INTE L LIGENCE
USING C : The C Programm e r 's
Gu i de lo AI Techn i ques . By H.
Schild!. 412 pp., 37 illus .. softbound.
This hands-on guide shows you how
lo creale your own Al applicallons and
systems using C. Aller an introduc
tory overview it provides coverage of
experl systems. logic. natural lan
guage processing. machine learning,
pattern recognition , and more. with
ready-to-run programs ill ustrating
each topic.
881255-0
Pub . Pr.. $21.95

THE WAITE GROUP'S MS-DOS Bl·
BLE . Second Ed. By S. Simrin . 522
pp., illus., softbound. Shows you how
to siarl up your syslem . create and
manage files. customize your key
board. and become proficient in such
advanced MS-DOS features as LINK.
DEBUG . TSR programming and de
vice drivers.
Pub. Pr , $22 .95
584702·7

PROGRAMMING USI NG T HE C
LANGUAGE . By R.C. Hutchison and
S.B. Jusl. 519 pp., illus . Whether you
want to understand programs in C
written by others , or write better C
programs of your own . this practical ,
authoritative book gives you the lools
and guidance you need . Coverage
includes program organization . sort
ing algorithms. recursion. linked lists.
and more - with many sample pro
grams.
Pub . Pr.. $29.95
3 t 5 4 t8

EGA/VGA : A Programmer's Rel er
ence Guide. By B.D. Kliewer. 269
pp., illus.. softbound. All the practical
guidelines are right here for learning
the ins and outs of the Enhanced
Graphics Adaptor- one of the most
popular PC add-on boards avail
able- and its PS 2 counterpart. the
Video Graphics Array. It's filled with
innovative programming techniques
.. . tips for working around the bugs 1n
the BIOS . . and EGA!VGA BIOS
calls not available elsewhere.
3501892
Pub . Pr.. $29 .95

HARD DISK MANAGEMENT w i th
MS -D OS and PC - DOS . By D .
Gookin and A. Townsend . 307 pp.,
illus. Shows you how to make the best
use of your hard disk for all types of
programs, w1lh an emphasis on orga
nization. data security. and enhancing
performance . Easy enough for
novices. yel sophisticaled enough for
power users. il's packed wilh helpful
hinls. proven shorlcuts . and clear
explanations.
Pub. Pr.. $27.95
583954 -7

ADVANCED 80386 PROGRAM 
DATABASE SYSTEM CONCEPTS .
ADVANCED GRAPHICS IN C: Pro
MING TECHNIQUES . By J.L. Turley.
By H. F Korth and A. Silberschatz .
gramming and Techni ques . By
546 pp., illus. From fundamenlal con
509 pp., illus .. softbound. Offering ad
N. Johnson . 430 pp., illus .. soft
vanced techniques for serious pro
cepts lo advanced problem solving.
bound. Now C programmers can
this book provides a clea r under
grammers . thi s hands-on-guide
write crisp graphics programs for the
covers
advanced
memory
segmenla
standing of the design and use of
IBM-PC using the IBM EGA (En
database sys tems . Also demon
tion. the internal four-level protection
hanced Graph ics Adaptor) or the
strates the best ways to protect data
hierarchy, mu1ti1ask1ng, demand pag
AT&T Image Capture Board (ICB). In
ing,
system
security,
80861801861
from unaulhorized access and mali
cludes GRAPHIC. a comple te C
cious
or accidental alteration or de
80286
emulation.
and
intertask
com
graphics loolki1.
struction .
municat1on .
881257-7
Pub. Pr.. $22.95
447 527
Pub . Pr.. $44 .95
881342-5
Pub . Pr.. $22 .95

TRI CKS OF THE UNIX MASTERS .
By R.G . Sage . pp. illus . Many of
UNIX 's most interesting features have
virtually been kept secret from users
- until now' This master guide goes
beyond the basics to show you the
shortcuts , tools . tips , and tricks 11
could take years to discover on your
own .
584637-3
Pub Pr., $22.95

TURBO LANGUAGE ESSENTIALS : A
Pro g ramme r's Relerence . By K.
We1skamp, N. Shammas . and R.
Pronk . 496 pp., 11/us ., softbound.
Tired of guessing whether your syntax
decisions are correct. or whether
you 've understood the user 's man
ual? Get instant access to comple te
infor mat ion on all four Turbo la n
guages with this useful all-in-one ref
erence.

584905-4

THE COMPUTER INDUSTRY ALMA
NAC 1989. By E. Juliussen and K.
Juliussen . 788 pp.. illus., softbound.
If you can 't get enough facts about the
industry. then this is the book for you .
Filled with pages of data on the top
companies ... the most 1nfluent1al
people . .. the award winners . . . the
salaries . .. !he users· groups . . . the
future ... it's all here. in an easy-ac
cess format thai·s a delight to read .
584964-X
Pub. Pr.. $29.95

Pub . Pr., $24 .95

A PROFESSIONAL'S GUIDE TO SYS
TEMS ANALYSIS . By M.E. Modell.
307 pp., illus . Detailed coverage of
whal you need to know- whal ques
tions to ask. how to conduct a cost
benefit analysis. how to document
and validate your findings - to design
the best systems for your users
needs.
4261325
Pub. Pr., $34 .95

ADVANCED TURBO c .· By H .
Schildt. 397 pp.. illus .. softbound.
Complete Turbo C mastery can be
yours - from stacks , queues. linked
lists and binary trees . to operating
system interfacing. porting, debug
ging. and much more. Fully explains
how to get the most from the power
and speed of Turbo C.
88t280- I
Pub . Pr., $22 .95

SADT: Structured Analysis and
Design Technique . By D. Marca
and C. McGowan.
402/ 353
Pub. Pr.. $49.95
(Counts as 2 of your 3 books)
123: THE COMPLETE REFERENCE.
By M. Campbell.
C81005-1
Pub . Pr., $22.95

PROGRAMMING WITH TURBO
PASCAL . By D. Carroll.
852908-5
Pub. Pr., $39.95

PROGRAMMING INC. Revised Ed .
By S.G. Kochan.
584701-9
Pub . Pr.. $24 .95

HIGH-SPEED ANIMATION & SIM
ULATION FOR MICROCOMPU
TERS. By L. Adams.
583855-9
Pub. Pr.. $20 .95

QUICK C PROGRAMMING FO R
THE IBM. By C. Townsend .
584659-4
Pub . Pr.. 522 .95

PROGRAM TRANSLATION FUNDA
MENTALS : Methods and Issues.
By P. Calingaert.
584589-X
Pub. Pr.. $36.95

STRUCTU11ED PROGRAMMING IN
ASSEMBLY LANGUAGE FOR THE
IBM PC. By W. C . Runnion .
584827-9
Pub . Pr.. $43.25

HOW TO BE A SUCCESSFUL COM
PUTER CONSULTANT. By A . R .
Simon .
572/ 968
Pub. Pr., $24.95

~
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UNDERSTANDING 8c USING dBASE
ill® PLUS . By R. Krumm .
583940-7
Pub . Pr. , $22.95
32-BIT MICROPROCESSORS. Edited

TELEC O MMUNICATIONS AND
DATA COMMUNICATIONS FACT
BOOK . By J. Abbatiello and R. Sarch .
606965-6
Pub. Pr.. $44.95
DATA TYPES AND DATA STRUC 
TU11ES . By J. J. Martin.
583689-0
Pub . Pr. . $45 .00

by H. J. Mitchell.
425/ 85X

Pub. Pr.. $48 .50

8086/ 8088/ 80286 ASSEMBLY LAN
GUAGE, Revised & Expanded. By
L.J. Scanlon.
584839-2
Pub . Pr.. $21.95
NETWORKING SOFTWARE . By
C. B. Ungaro.
606969-9
Pub . Pr.. $39.95
THE DATABASE EXPERT'S GUIDE
TO SQL. By F Lusardi .
390/061
Pub. Pr., $39.95
PRINCIPLES OF ARTIFICIAL INTEL 
LIGENCE AND EXPERT SYSTEMS
DEVELOPMENT. By D. W. Rolston .
5361147
Pub. Pr., $44 .95

Any 3 books for $1. 00 each ... 1f you join now
and agree to purchase two more books-at
handsome discounts-during your first
year of membership.
MASTERING TURBO PASCAL 4 .0,
2nd . Ed . By T Swan.
584762-0
Pub . Pr.. $22.95

WORDPERFECT ' : THE COMPLETE
REFERENCE . By K. Acerson .
881312-3
Pub . Pr., $2 7.95
TROUBLESHOOTING AND REPAIR
IN G THE NEW PERSONAL COM
PUTERS. By A. Margolis.
583871-0
Pub . Pr . $18.95

New! BYTE LARGE SYSTEMS Books

DESIGNING USER INTERFACES
FOR SOFTWARE . By J.S. Dumas .
584641-1
Pub . Pr.. $31.00

APPLYING TURBO PASCAL LI 
BRARY UNITS. By N. Shammas .
584791-4
Pub . Pr., $22 .95

68000 ASSEMBLY L ANGUAGE
PROGRAMMING , 2nd Ed . By l .
Leventhal : D. Hawkins: G. Kane & W.
Cramer.
583817-6
Pub. Pr.. $28.95

DATA STRUCTURES USING PAS
CAL, 2nd Ed. By A. M. Tenenbaum &
M. J. Augenstein.
583738-2
Pub . Pr.. $46.00

C CHEST AND OT HER C TREA
SURES FROM DR . DOBB 'S JOUR 
NAL. Edited by A. Holub.
584807-4
Pub . Pr.. $24 .95

MICROCOMPUTER LANS : Network
Design and Implementation. By
M.F Hordeski.
584580-6
Pub. Pr.. $28.95

HARD DISK MANAGEMENT IN THE
PC & MS-DOS ENVIRONMENT. By
T Sheldon.
5651562
Pub. Pr.. $24.95

OPERATING SYSTEMS . By M .
Milenkovic.
419/ 205
Pub . Pr. , $42.95

FILE ORGANIZATI ON FOR DATA 
BASE DESIGN. By G Wiederhold .
701 / 334
Pub . Pr.. $42.95

IBM ~ PS/ 2" TECHNICAL GtnDE . By
C.M. Halliday & J.A. Shields.
584831-7
Pub. Pr.. $24 .95

USING TU11BO C. By H. Schildt.
881279-8
Pub. Pr.. $19.95

IBM MAINFRAMES : Arc h itectu re
and Design . By N.S. Prasad . 331
pp.. illus. The only book that presents
in one volume the underlying design
concepts and implementation details
of the fu ll range of IBM machines. In 
cludes lhe latest developments in 370
architecture .
lhe 3090. 308X.
9370 . 438X . and 3033 . . . DASO . and
more .
5061868
Pub. Pr.. $39 .95

DEC NETWORKS AND ARCHITEC
TURES. By C. Malamud. 472 pp.. illus.
Covers the full range of DEC products
and shows how 10 co mbine DEC
co mput ers with other archi tec1ures.
Explores DNA. DECnet. interconnec
tivity wilh SNA. UNIX. and OSI . X
windows. Postsc ript. graphics pro
tocols. and more.
398 224
Pub . Pr. $39.95

Here's how BYTE Book Club®works to serve you :
• Important inJormation ... we make it easy to get! Today. professionals
who perform best are those who are best informed. For reliable. hands-on
information, turn to the Byte Book Club. Every 3 or 4 weeks (12- 15 times a
year). members receive the Club Bulletin offering more than 30 books - lhe
best. newest, mos1 important books from all publishers.

simply cannot be matched by any bookstore . And all your books are conve
niently delivered right to your door. You also get 10 full days lo decide whether
you want the Main Selection . (If the Club Bulletin ever comes late and you
receive a Main Selection you don 't want . return 1t for cred it at our expense.)

• Substantial savings ... a n d a bon us program too! You enjoy substan
tial discounts- up to 40% 1- on every book you buy. Plus . you· re automatically
• Dependable service ... we're here lo help! Whether you wan t informa
eligible lor our Bonus Book Plan which allows you savings up to 70% on a wide
tion about a book or have a question about your membership. just call us toll
free or drop us a line. To get only the books you want. make your choice on the
selection of books .
Reply Card and return it by the date specified . If you want the Main Selection.
• Ea sy membe1ship te1ms ... it's wo1thwhile to belong! Your only
do nothing - it will be sent to you automatically. (A small shipping and handling
obligation is to purchase 2 more books - at handsome discounts - during the
charge is added to each shipment.)
next 12 months. alter which you enjoy the benefits of membership with no
lurther obligation . You or the Club may cancel membership anytime thereafter.
• Club convenience ... we do the work! You get a wide choice of books that

Fill out the card and mall today! If the card ls mlsslng, write to:

BYTE Book Club,®P.O. Box 582, Hightstown, New Jersey 08520-9959
For faster service ln enrolllng, call 1-800-2-MCGRAW
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NO ADDED CHARGE ON CREDIT CARDS

FOR COMPUTER & ACCESSORIES

CALL TOLL FREE: 1-800-882-2802
FOR FAX, TYPEWRITERS & DICTATION EQUIPT.

CALL TOLL FREE: 1-800-223-7323
IN N.Y. STATE CALL: 1-212-947-5290
HOURS: Mon. Tru. Thurs. 9AM Tiii &PM, Fri. 9AM Tiii 2:00PM, Sun. 9:30AM Tiii SPM, Closed On Sat.

DESKTOPS

PRINTERS

EPSON
Equity L
1OMHz. 640K. 2.J.5 720K Dnves.
Supertwist Backli1 Display
w/Free Laplink

Dnve. 40MB Hard Onve wNG.A 230.00

1044.95
Equity l T w/20MB Hard Drrve

NewlDESKPA0~.12MHZ.12Floppy

COMPAQ Ponable Ill wfth 40MB Hard
t 617.00

Dnve

31-41.00

SPARK by Datavue
Spert<-EL. 640K. 2.:f 5 0nves

FX-1050
9 Pin. Wode Carriage. 290 CPS
Draft (10cpt). 60 CPS NLO. Adva
nced Paper Handling Capab1lihes

CALL

1019.00

2400 Modem UOataview

CALL

New LX-810

MITSUBISHI

LD-850
LQ.1050

1979.90
2359 .75
2881 .75

2NL w/2-1 • Onves
286L wl20MB Hard Onv•

286l wl•OMB Haid Onve

FX~

2396 .75

TOSHIBA

(oold In Slo•• Only)
T-tCXMl
CALL T- 1200HB
CAU
NEWI T-1 600
CALL
NEW! T·5200
CALL

ZENITH
HM- I
1U9.00 184-2
2089.00
Super1port 286 Model 20 wf20MB Hard
Drive
2799.75
286 wl40MB Hatd Drive
3149.75

NEC
PAOSPEED 388
ULTRALIGHT 2M8
PAOSPEEO 286 w/.wMB

3117.00
2399. 75

CALL

SANYO
SLT·t6 w/2-0rtves

179.90

10 MHz. 512K. 1.2 Floppy Drive,
Seagate 40MB Hard Dnve (40ms)

1569.75
•uvo

NOil AST
288 8 MHz, 1 2 Flop.
py. 40MB Herd Ortve
1198.75

EPSON
EQUITY 1 +. 1-360K Floppy Ortve, 1·20MB
Hard Drive
CALL

COMPATIBLES
IBM-XT Compat1t>'e. 1·360 Floppy Drive.
1·20MB Hard Dnve
709 .95
IBM-AT ~t~ . 12MHt. 512K. I 2
Fk>ppy Drive . Seagate 40M8 Haid Ortve
(28ms)
1154.75
VEND£X Heedslal1 Ill
CALL

Laptop Accessories

BONDWELL
Bondwell Lapcop 286, 1OMHz. 20M8 Hatd
Onve wf1200 Modem. ~able Bil·
1ery & case
21•9.oo

WORLD PORT 2400 Modemlfax•S...75
N•wf OICONIX 150 Plus Pnnlet 329. 75
TAAGUS Nylon Case
57.95

TOSHIBA

~

F0-220

SHARP
CALL F0-300

F0-330

CALL

FQ-420

CALL
CALL

F0-"50 .

CALL

f'0.700

CALL

Canon

- -

H P lasef'JOI II wfT oner
APPLE lmagewn18f II

CALL

X0.5600

CALL

XO. 7600

CALL

WP & Typerwrtter Acceaa.

FAX 22S

CALL

FAX 270

CALL

CALL

FAX 450

CALL

FAX 630

CALL

FAX 705

CALL

FAX-25E

~~f 9.!'
-35
FAX·75E

FAX~5E

M· 1200

529.90

M· 1600

629.IO
CALL

CoronaCalc
Shae! Feeder VPWP-5000

CALL

CALL
CALL

CALL
CALL

PANASONIC
KX·F 80
KX-F 120

CALL
CALL

KX-F 100
KX·F 220

KX·F 320

CALL
CALL

CALL

TOSHIBA
3300
7• t .90
Model 301()()

Price BrHk
3700

1049.90
899 .90

BROTHER
FAX 200
FAX 210 w/Answer1ng M achine

Multi Slnke Ftlm
Coneclal>Ht Film
L•h-Ott Correcl1ng CU5ette

129.90
S9.90
T- 1010 Tran:teriber

S..930

S-ao.c

119.95

S-81 1

CALL

T-2020

KX-R800 WOfd Processor TypewrilerCALL
Accessories
CALL

av. -- · FA~gr~!.~!'

59.IO
74.95
29.95

TAC-4300

Proeffsor
Processor
ProclfSSOf
CAU
AX-28

S..907

51.IO
249.90

RN-36
RN- 1050

RN-1150
AA·900
AA·980

CAU

TRC.5680

229.90 TAC-5020
227 .IO TAC-4030

CALL
CALL

223 .95
259.19

PARADISE VGA ProlessJOnal
CA.LL
VEGA V-Ram VGA 256K
439 . 75
Newl HERCULES VGA Card
179.00
MAGNAVOX VGA Mon11or 062
359.95
NEW ! NEC MuHtSyoc llA Monitor 496 .75
NEC Mulhsync 30
599.00
SEIKO 1430 Moru!Of
S49. 75
633. 50
SONY 1302 MonUOf wf$tand
IBM 85 12 Morutor
4449.95

Modems/Fax Cards

US Aobol lca 9600

679.75

OK:IOATA 292 Ribbon
5.49
EPSON Ongnal EX-800/ 1000 Cok>l t3.99
NEC P?IP3 Albbon
4. 59

.eE.....--:
'

FUJI MF2JOD Rainbow
FUJI MF2 HO
MAXELL OiSkens

t0.•9
26. 49
CALL

COPIERS

PCSl. II L90* 5&.le
Pee
CALL PC6AE
NEW! PC7 Zoom Copter
Block Cartndge$
8 Ylox 11 Paper (5000 SheelS)

219.90

29.IO
39.IO
179.90
279.90
79.90
149.90
179.90

178.IO
185.90

TRC9010

199.90
35 .90

49.90

TCM-5000EV 369.IO

BM·560

CALL
CALL

BM· 17
81-500

BM·75

CALL

BM-815T

CALL

BM.SO
BM·820

CALL
CALL
CALL

HP- 108
HP· 12C
HP-148
HP. 178

[a~
~!~Ki.::6 31. 45
8 U5'ness

II.to
134.95
219.90

t&.a.95

592
NT ·V
NT-VII
MCIV

mmnffifiJ

399.90 805

CALL
CALL

MC-3000
2505

299. 90
399.90

287. 90

505
MC-.4000
2510

HP lnt·..

ORGANISER 11-XP

oz.1000
1t9.90
199.95
2"7.90

Financial

Business
BUSlReSS

HP-198 Business Coosultan1 II
HP ·20S Sctenllhc
HP·22S A.lgebfaic Scienhhc
HP-27S Scien11hc
HP-285 Advanced ScMtnt1flc
HP-32$ RPN Soenl 1hc
HP-41CV
119.90 HP-41CX
HP..412$ RPN Soen11hc

CALL

NORELCO
585
NT.lie

49. 50

& DATABANKS

TRC8070

M·740

639 .90
159.90
CA.Lt
79 .95

CALCULATORS

t79.90

TRC-eOIOA 165.90

CALL

CALL

35. 90
99 .90

169.90

2595
205
5 10

CALL

79. 75

DlsDlav Cards & Monitors
PAAA'blsE" VGA Plus OEM
PAAAOISE Ongm.tJ VGA• 16

SONY
M- 1008
M-750V
BM· l2

NT-VI
M C.Ill
WP-60 Wcxd
wp.75 WOfd
WP-80 Word
AX·26
AccessorteS

118. 90
79.90
J.4 .95

TAc-eoooA 227.90
TRC-6700 239.90
TRC.9100 239.90

CALL

CALL
CALL

8 112 "x:l28 "
FAX Cleaning Kit

TRCS200

44 .95

KX ·A440

0nve w/'KJ1

CALL
349 .75
689.90
CALL
439.00

SANYO
TRC-6100

KX-WtOOO WOfd Procesaof
CALL
KX-W1500 Word Pr~ IN STOCK
KX·W1510 WP wtSheeUeeder
CALL

CALL

AA·970

TRC2550

Panasonic
KX·A430

AN-69

10.95
74 .95

139.90

523 .75

199. 75

DISKETTES

PANASONIC

39.95
34.95
44.95
45.95
34.95

PlUS 20MB C..d
TOSHI BA 3v, - 72c1c;

n .19

I iilJ ~~

39 .95

H .
Dz..
Dz .
Dz.
Cover·Up Correcting Cassette Dz .
Data·Dtsks
Dz.

MURATA
M-900
M-1400
M- 1800

PW'P Slart· A11e K11
Typrwnter S1an·Rite Kit
Pnnrwheels

CALL

Equlpm~!lt -

RN- 1060
RN-125

XL...4600

315. 75
99.95

189.00

Dictation

RN- 15

CALL

FA)( 350

NX- 1000C

CITIZEN MSP Pnnlers
OICONIX JOO Narrow Pnn1er
NEWI HP 0.Sktel Plus

CALL
CALL

TYPEWRITERS

MICAOSOFT M ach 20
MICROSOFT Mouse

CITIZEN Prem..re 35 OiJS)'Wheel499 .75

CALL

XL· 1500

1SS.75
291. 75

PRINTER SALE!

$.911

FaxPhone 15 CAL.L
FaxPhone 25 CALL

OFl HS-3000 Ptus Scanner
IO Eng.-nng Caroodge 1

STAR
169. 90

T- 100

FAXPHONE

339.00
1019.00

OKlOATA Lasel11ne 6

L·200

FaxPhone 8 CALL
FaxPhOne 20 CAU

369 .99
569. 75

PRINTER RIBBONS

OKIDATA
OKIDATA 320
OKtOATA 393

PW'P-3000

CALL

INTEL 80387-20
INTEL 80387-33MHz
NEW! Logileeh Bus t.1ouse
Logliech Seanman UPS2

OUAOAAM JI Fax ln\ern al 4800 194.75
COMPLETE PC 9600 Fax
415 .75

PWP-5000
CALL PWP· UlOC
PWP.JOOOLT Laptop

PWP-2000

214 .75

NEC

OLYMPUS Pe•rtcorder

"tfP' ,

~jnteJ

NEC 2200 307.95 NEC ?52004 93 .95
NEC P5300
648 .95
NEC LC-890 Post$Crtpl Laser
3089 .00

IN

UF-260 IN STOO<

tNTEL

N•wl HAYES Personal MOdem 129.75
EVEAEX 24008 Modem
CALL
Zoom 2400 Ew1ernal Modem
t17. 75
SIEAAA (Mtgenl) Pockel Modem 105.00

~MITH
si~ CORON

Uf·250 IN STOCK

CALL

(Sold In Slo'" Only)
NEW ! Expresswriter 301
CALL

FAX MACHINES TYPEWRITERS

~:± ~~: :;::

CALL

929 .75

KX·P 1181 175. 75 KX-P 1191 214 . 75
KX-P 1124
324 .00
PANASONIC Las&r Pnnler
1319.00

PANAFA~ & Word Proc:s
~~: :~

L0.950
LQ.2550
LQ.510

PANASONIC

SHARP
PC-4502 wl640K. 2-Floppy Doves & Backle!
Moo1I01
194 . 75

Newl PC-4&41 w/ 40MB H 0

187.15
CALL
CALL
CALL

HARDWARE SOFTWARE

59 .90
51 .90
75 .90
125.90
39 .90
'3 .90
74 .95
162 90
52 . ~

169.95
88 .90

~to
198.90

SHARP
WIZARD

WIZARD Accesor.es
EL-6230 Aulo °'aler
EL-6250H Dial Master

IN STOCK

CALL
39.90
53 .90

199.95

CASIO

119.90
319 .90

SF-.tOOCI J2K Otg1ra1 O.ary
89.90
SF-7')()() • .o .s. s . 32K 0tg11a.1 01ary179.90
SF·7500 • .O.S.S. 6'K Digital Otary 119.90

629.IO
379.IO
334.95

SF-8000 a.o.s.s. 64K o.g.1o1 0oaty1l9.to
FC 1000 F1nanoal Consul1ant
CALL

WOADPEAFECT

224 .95

KO.Pdot !!WOid Perfect
AVERY lJsl & Mail P1us
NEW! SAMNA AMI

56.75
42.99
116.75

NOTA BENE 3 0
WORDSlAA Pro 5 5
GRAM.MATU( Ill
SAXON Qosshle
GO SCRIPT by LASER Go

235.00
tU .79

ADOBE Illustrator

48 .99
83 .75

124.95
294. 75

B11SREAM Fonts
CALL
SOFTCAAn Font Sotuoon Pack lM .75
~ J PEA FORM Oe$1gner
157.75
COREL Draw
275.75
XEROX Presents
HS. 75
ALDUS Pagemaker
445.00
HARVARD Graphics
268 .75
COMPUTER Supporl Arts & Len8'sCALL
PFS FlfS! Pubt!Shef
72.75
NEW! LUCIO 30
59 .00
IMPRESS
79 .95
Hew! LOTUS 1·2·3 3 0
339.75
LOTUS Agenda
247.75
173. 75
SY MANAC Grandview
0 & A
205. 75
ASK Sam
t65.00
D'Base IV
CALL
FOXBASE Plus
187.75
PARADOX 3 0
431. 75
399.00
FRAMEWORK Ill
New! INTUIT Quicken J 0
35 .95
REAL Work1 4 1n I
1'9. 75
DAC Easy Accounhng 3 0
57.00
ONE Wnle Plus
84.75
139.75
WEALTH Bu1lderby Reallly
PROCOM Plus
42 .i5
NOLO Wiii Maker
30.95
BACK II by Gazelle
58. 75
'99 .75
FASTBACK Ptua
SPIN RITE
U. 75
386 MAX
54 . 75
NORTON Advanced Util1tte.s
79 . 75
MICROSOFT Qu.cJc C WI AssembAet 133. 75
BOAL.ANO Turbo C Pro
157.00
OESKVIEW
75 .00

~~~~~YP~ur~:k<A>mpuler

:~: ~~

TURSO EMS by Lantana
HYPEAPAO by Bngtuhall
CH ESSMASTER 2100
SIERRA Space Oues1 Ill

81.75
56. 75
29.95

33.75

TELEPHONES
Panasonic
Future Telephones
KX-T 2335 32 .90 KX ·T 2365 55 .90
Muht-Llne Phones
KX -T 3122 56.90 KX· T 3145 87 .90
KX· T J1SS 75 .90 KX -T 3170 139. 90
INTEGRATED PHONES
KX-T l38S 52 .90 KX ·T 2630 105.90
KX·T 2429 135.90 KX ·T 2'30 108.90
VA-8045
149.90
Answenng Machine• Speci.els
KX-T 14 12 59.90 KX-T 1418 69 .90
KX· T 1423 65 .90 KX-T 1'24 69.90
KX-T 1427 LCD wfTune Announo1 109.90

KX·T 1600

69.90

KX-T 1720 109.90

CORDLESS PHONES
KX·T
KX · T
KX -T
KX·T
KX -T

3000 119.90

KX·T 3807 59.90
70.90 KX· T 382• H .90
93.90 KX· T 3880 125.90
3900 w/2-Keypaa.s
123.90
4200 w!Answenng M~ US. 90
3823
3832

Freedom Phone
FF·1700 CofdJess ' Top lla1N• 109,90

Business Key Systems
PANASONIC
2 line lnlegreted Intercom Syalem
VA-9200 Sys1em (1 ·9210. 2-923CIP69 .90
12•.90
VA-9210 Electronic Conlloller
VA-:J230 2 L ine phOne w1Speaker124.90
VA"'614 .t-llne Syatem
CALL
VA-61410 Ke-y Service Unit
\1p.. 61421 Phone w/Speakerphone CALL
VA~1422 SpeakerphOne w/LCD
CALL
VA-61 423 Speakerphone wlBLF
CALL
VA-208 2-llne Syatem
VA-20810 Key System Uni!
CALL
VA·20821 Phone w/Speaker
CALL
KX-T616 6-tlne System
KX·T61610 Conlrol Un11
CALL
KX·T61620 PhOne wlSpeake1
CALL
KX-T61630 Speakerphone w/LCO CALL

FREEDOM PHONE
FS·246 8-hne ServJC.e

unu

CALL

FS-SOO Bouie SfahOf'\

CALL

FS-900 Execulrve StallOO

CALL

VISA, MASTERCARD, AMERICAN EXPRESS, OPTIMA & DISCOVER CARDS ACCEPTED
OUR GUARANTEE : Oelectfve goods wdl be replaced or repaired H returned wrthm 10 Days In ongin&I packing. m1n1 cooc:fltiOn. blaN: warranly ca1d, detallied lenet o l exP'analion & copy ol 1rM>Qt No return prrvUe99 on software
11 lound ctetec:tlve. We will advtse customer how 10 consult manulllCturer lor warrantee service For Cuttomer Servk:e: Please Can (212) 9'7·5295 Nol Responsible IOI rypograptucal 9fr0t-s We reserve the nght 10 hrrul quan1111es
TO ORDER by MAI L: P\eue send money order Of certd'ied check l0t UPS lhtpmenl on motl rtems Parsonel check delays your Older by 15 days
Shlppfng I Handling:: Handling Olarge; ~ plus 5 95 Shapp&ng Charge. O 6S per lb E.sbmat• !Nt\lmum shlpplng 5.95 TotaJ cnarge IU ume ol order Shtpplng & HNldhng Chafges are no1 relundat:>Ht
INQUIRE ebout NEXT DAY AIR or 2nd DAY AIR Shipmenl . N. Y. St.le R. .ld9nta Mid TA.X .

·v~cu~1•111!!!!
_A~(

I~

r

~

PHOTO & SUPPLY CORP.

MAIL ORDER: Dept BY,t20 WHt 31at Street. N. Y.,N .Y . 10001 (Tel. 1-212-947·5290)
MANHATTAN STORE: 120 Weat 31at. Str-t, N.Y.,N.Y . 10001 (Tel. 1-212-564-3592)
SCARSDALE, NY STORE.: 455 Central Ave. (Scandal• Plan) SCARSDALE,N. Y. 10538 (Tel. 1-914-723-1331)
N Y.C. Consumer Affairs uunse Numbef 800193
Circle 108 on &ader Service Card
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DATABASE TRENDS

The Data File
Duklop publishing nuJY ~ thL rage, and
multimedia prrsorJaJions the "nat big thing , "
buJ no single softwa« system is morr
important to a business than a reliable DBMS.
Listed ~low is a sampling of/he most
powuful dalabase systems availobk for
perwnal compwus. Wuh few aaptions,
the products listed m!Mre (to~ tkgree)
to the relmional dala m«kl. They all provide
)'Oil with a mLans to~ a handk on )'OUT
dala. Items are arron!IM alphabnically by

compmry namL.
Acius. lnc.
20300 SIC\'enS Creek Blvd.
Cupcnioo. CA 95014
(408) 252-4444
4th Dimensioa ... ......... ... .. .... ... ...... .. $695
Multiuser, CllSlomizabk relational dalabase
for the Macinlosh.
Inquiry 1181.
Advanced Data Sencrs
P.O. Box 4937
Boise. ID 83711
{208) 377- 1906
SQLMadl I ............ .. .. ... ........... $23.950
Hardwarr-basaJ SQL daJabase servu with 4
mLgabytes ofRAM. a 120-megabyre hard dislc
driw, a 150-megabyre UJ/N' backup system,
and nuJnY conneaion options. Suppons
rmdlipk operating systems and LANs.

Inquiry 1182.
Aker
19782 MacArthur Blvd.,
Suite 305
Irvine. CA 92715
(800) 345-6244
(714) 25G-1718 in California
PCMagic
MS-DOS ~ion .... . ... ... .... .. .. .. . ..... $299
No\oell. 3Com, and IBM
networics version ... .. ..... ... . ... . .... . ... . S699
Fill-in-the./Jlanlcs dmabase appliCaJions
dewlopmm1 system based on Nowll 's Blrieve.
Inquiry 1183.
Alpha Software Corp.
30BSI.
Burlington, MA 01803
(617) 229-2924
Alpha Four.... . ........ .. ... .......... .. .... .. S549
MDlu-driwn, fully relational daJabase
l'IUUU1/IOflt!1 and applianions-dt!Velopmou
system for MS-DOS; dBASE-fik-<ompalible.
Inquiry 1184.
American Oa1abankcrs Corp.
5295 Camersoo Dr.•

Suite 107
Buena Part, CA 90621
(800) 323-7767

Databoss ... ..... .. .... ........ .... ............. $399
MultillSt!T daJabase dewlopmnu system for
MS-DOS nuJChinu. Gmerara Turbo C and
Turbo Pascal code.

Inquiry 1185.

ASAP. Inc .
1041 4151 Ave., Sui1e E
Sanra Cruz, CA 95062
(408) 476-3935
Uniftnal Base Six........... ... ............. $395
MS-DOS stand-alone DBMS designedfor
perwnal appliCaJions.

Inquiry 1186.

Clarion Software
150 East Sample Rd.

Pompano Beach, FL 33064
(800) 354-5444

Clarion ProressinnaJ Dndoper........... $695
DBMS applieaJions dewlopmou mvironmou
for MS-DOS. Produces Ut!CUJable code; no
nm-time system ~quired.
Inquiry 1191.

Ashton-Tale Corp.
20IOI Hamilton Ave.
Condor Compu!Cr Corp.
1490 Eisenhower Place
Torrance. CA 90S02
(213) 329-8000
Ann Arbor, MI 48108
dBASE III Pim .... .... ............ ... ........ $695
(313) 971 -8880
Programmable DBMSfor large ~DOS dala
Condor 3...... ... ... ............. ..... ........ . $495
~-rash; can~ used as a nand
Stand-alone ~DOS dalabo.se system
alone or on a LAN.
designed for nonprogrammers.
dBASE IV ..... .. .......... .... .. ......... .. . .. $195
Inquiry 1192.
F.nhanced dBASEfor MS-DOS and OS!Z with
a faster, more powerful progromming langllO!ft!
DataEase International, Inc.
and SQL emulation.
7 Cambridge Dr.
SQL Serftr ......... ... ..... ... . .. ..... ...... $2495
Trumbull, CT 06611
OSfl LAN daJabase serwr designed to aa as
(800) 243-5123
the bac/c end in a transaction-orienled,
(203) 374-8000 in Coonect.icut
clienJ/servu mvironmcu. See Sybase.
DataEa.w 4.0
dBASE Mat ............ ......... ............. . $495
single-user version ... .......... ..... , .. .. . . $700
Macintosh wnion ofdBASE.
three-user version .. ........... ......... .... $150
Inquiry 1187.
five-user version ............ ....... ...... .. $995
Database tlt!wlopmou system for ~DOS
Blyth Software, Inc.
thaJ uses mLfUIS and~ to let
3655 Campus Dr.
nonprogrammers crra1e applicmions.
San Ma1eo . CA 94403
Supports stand-alone and LAN applica1ions,
(415) 571-0222
and interfaces to graphics. cross-indexing,
Omnis 5.... .. . .... ....... ............. .. ....... $695
and inuJging options. A de.>t!loper pac/calft! is
Generares dalabast! appliCaJions for multiple
also available.
llSt!TS and a graphical user inlerfaa. Rb1*s as
Inquiry 1193.
a suuuJ..a/one or on a LAN. Suppons SQL
and HyperCarrl.
Dome Software Corp.
Inquiry 1188.
655 West Carmel Dr.•
Suite 151
Bor1and International, 1nc.
CarmcJ, IN 46032
1800 Green Hms Rd .
(317) 573-8100
Scotts Valley, CA 95066
Dome .......... ... ........ .. ...... ... ....... S25,000
(408) 438-8400
Distribwed dalabase that ties Macintosh
Paradox 3.0 .. . .. .... .. ....... .. .. ... ... .. ..... $725
fronI ends with VAX hosts. Uses object-oriented
DBMS with a nT11C11lrM progmmming
tiewlopmLnI tools.
/anglllllft!. 'f"t!ry-by-aampk, and fully
Inquiry 1194.
inlegrared prrsor1a1ion graphics.
Paradox 386. .. .................... ..... ....... $895
Fox Software, Inc .
Enhanad vusion of Paradox wriltm to take
27493 Holiday Lane
adwuulllft! ofthe Spt!t!d and addressing
Perrysburg. OH 43551
capabililit!S ofthe 80386. Use as a nand
(419) 874-0162
alone or as a networlc suwr.
FosBASE+
Inquiry 1189.
MS-DOS version ............ ............... $395
80386 and LAN version . .. ... . ..... .. .... $595
Cal1ex Software. Inc.
FoxBase+Mac .. . ......... .... .... ...... ... .. $495
3131 Turtle Cn:ek Blvd., Suite 11
FoxBase+Mac LAN servtt... . ........ .... $695
Dallas. TX 75219
dBASE-compa1ible DBMS wilh integrated
(214) 522-9840
compiler. Optional FaxGraph pada!ft!
D Tbr Dala Languagr
availobk.
MS-DOS version ......... ... .. ............. $195
Inquiry 1200.
80286 and Novell YCBioo ............... . SI 295
80386 version.. ............ .. ... ......... .. 1595
Unix System V version .................. . $1995
Advanced 4GL appliCaJions gt!llt!ratOr.
Includes a full compkmou ofdewlopmLnt and
daJa mana!ft!mLnl tools.
Inquiry 1190.
continued

s
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Gupta Technologies. 1nc.
1040 Marsh Rd .•
Suite 240
Menlo Park. CA 94025
(415) 321-9500
SQLBase Server
single-user version ............ ...... .. ... . S 1295
muhiuser version .............. ... . ........$2995
Databast! serw:r for MS-DOS and OS/2 tlraJ

supports major UNs; incbules SQLW"rndows.
Options include SQUkrworlcfar conn«ring
SQL!Jase Suwr /0 DB2 and library for
Cli~r rlraJ lets Qipper appJicarion.s nut
against SQL!Jase Servt:r.
Inquiry 1195.
Information Builders. Inc .

1250 Broadway
New York, NY 10001
(212) 736-4433

PC/Focus ............ ... ..... ................. $1295
4GL databaa tang.,. and dewlopmmt
system_ Provides modules far graphics.
staJisrics, and sprradslrttts and links 10 largie
systl!ms. Supports SQL queries. For MS-DOS,
OS/2, all UNs. MVS, VM, VMS. and Unix.
Inquiry 1196.
Infonnix Software. Inc.
4100 Bohannon Dr.
Menlo Park . CA 94025
(415) 322-4100
lnformix-4GL Rapid De\"dopmeot
S)'5tem ............................... .. from $1495

Applicarions dt!vdopmou systt!m for MS-DOS
and Urrix baSf!d on 4GL cedinology.
lnformix-SQL.............. ..... .. ...... .... . $795
SQL-basM DBMSff!a/ures interoctivt!
queries. a report writer. and applicarions
dt!vt!lopment tools.
Inquiry 1197.
I nterSystems
I Memorial Dr.
Cambridge. MA 02142
(6 17) 621-0600
MISQL . .................. ... . ....... ... from $2900

CombinaJion MUMPS!SQLapplicarions
development systmt. For S4in SPARWtaJions.
Inquiry 1198.
Microrim. Inc.
3925 159th Ave . NE
Redmond. WA 98052
(206) 885-2000

R:base for DOS ... ........ ..... .............. $725
MotM-driwn relational daJabast! system for
onl! 10 three usen. Supports Nowll and 3Com
networlcs. Options include a naJu.rol
language query grnerotor, an exundt!d report
writer, programming interfaces, and utilities
paclwges.

R:base for OSl2 ....... ........ ............... $895
OSl2 wnion ofR:basr supports multiple
sessions.
Compiler for R:base ............. ........... $895
Adwmnd dewlopmnu w-nion of R:basr.
Runtime R:base
MS-DOS . ... .............. ........... .. . .. .. $250

osn ............... ........... ............... $300
Rlut-rifflf! system fi:>r R:basr applicarions.
Inquiry 965.
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mdbs. Inc .

P.O. Box248
Lafayette, IN 47902
(800) 344-5832
MDBS IV ..................... ...... .. . from $3900
DBMS tksignt!d ro impkmf!n1 on-liM

transaction processing applications. For MS
DOS, OS/2, UNs, VAX/VMS. Unix, and
VM.

Powcrbase Syscems. 1nc .
32100 Telegraph Rd .
Birmingham, MJ 48010
(313) 540-2398

PowerBase...... .... .... ....................... $349
&laJional databast! designed for
nonprogrammt!n. Supports stand-alone and
nerworlct!d MS-DOS applicarions.
Inquiry 970.

KnowledgeM.m/2 ............. .. .... . . from $695

&laJional databast! incorporaling 4GL and
decision-support tools. For MS-DOS, OS/2 ,
VAX/VMS, and LANs.
Inquiry 966.
Nantucket. Inc .
12555 Jefferwn Blvd.
Los A ngeles. CA 90066
(213) 39C}.7923

Oipper......................... ..... .... .... .. . $695
dBAS£-compatibk compiler and applications
df!Wlopmf!nt systt!mfor MS-DOS.
McMax ............... .. .. .. .. . ......... . ... .... $295
dB.ASE Ill Plu.s-compa1ibh databast! system
for tire Mac.
Inquiry 967.

Novell
122 East 1700 South

Precision. Inc .
8404 Sterling St.•
Suite A
Irving, TX 75063
(214) 929-4888
SupttBase 4 . . ........................... . .. ... $695

Programmable DBMS ,..;u, a graphical
inurface and w ability to manage ~and
graphics information. For w~ and
GEM.

SuperBase 2 .. ........ .... ..................... $295
Nonprogrammabh wmon of Super&se 4.
Inquiry 1199.
Progress Software Corp.
5 Oak Park
Bedford. MA 01730
(800) 327-8445
(617) 247-4500 in Massachusetts

Provo, lIT 8460 I
(800) 453- 1267
Bcrieft
MS-DOS version ........................... $245
DOS network,
Xenix,
80286. and 80386 ~ ..... ......... .. S595
IBM PC nctworit, muhiiasting
add~ ...... . ...................... .. ..... ... $345
Providt!s reconJ andftk tna11J18f!-nt
capabililit!S ro BASIC, C, and Pascal programs.
XQL ..... .. ....................... . . .. ....... .. . $795
Develops applicarions tlraJ access 1rlaJional

Progress .......................... ..... from S1000
4GL appJicarions df!Wlopnwtt syston for
databast! applications. Portablt! across Unix,
knix. Ultrix. MS-DOS. ~X/VMS, and
LANs.
Inquiry 979.

databast!S. &quires Btriew. Venions available
for MS-DOS and OS/2.

Nn>WJrt modt!l databast! system lira/ uses
relaJional access mt!dwds. Supported systf!mS
inclu..de MS-DOS. OS/2, Macintosh,
Windows. Unix, BSD 4.2, Xu.ix, and

osn..

Net Ware SQL....... .. .. . .. ...... .. . ... .. ..... S595
Databast! servrr for Nowll Networlcs.
&quires Btriew.
Inquiry 968.
Odesta Corp.
4084 Commercial Ave.
Northbrook, IL 60062
(312) 498-5615
Double Hdix 11 .. ... .. ... .. ... ... ............. S595

Icon-driven databast! for w Mac. Options
avai/abh for multiple llSll!n and for use on VAX
machines under VMS.
Inquiry 969.
Oracle Corp.

20 Davis Dr.
Belmoot. CA 94002
(800) 345-3267

Orade ...... ..... ... .. ...... .. .......... from S1299
SQL-ba.st!d rdaJional daJabaa syston
comparibk with SQUDS and DB2from IBM.
Supports LAN clientlserwr and disrributed
processing. Supports owr ~ diffueru
pl.aJforms. including MS-DOS, OS/2, Xu.ix.
Madntoslr, many Urrix systems, MVS, VM,
Primos. and AW!&
Inquirym.

vs.

RaimaCorp .
3245 t 46Ui Place SE
Bellevue. WA 98007
(800) 327-2462
db_Vasta 111...... .. .................... from $695

~MS.

Inquiry 971.
Relational Technology. Inc .
1080 Marina Village l'twy.
Alameda. CA 94501
(415) 769-1400

Ingres for microcomputen ................ $695
PC W!!rrion of rhf! .{amoMs relariona/ databast!
system.

Ingres/Star.. ............. .. .... .. Call for pricing
Distributed W!!nion of Ingres. Tlt!S tog"11rt!r
daJabast!s running on different machines and
operoting sysrons. Resi.df!S on a ~X or Urrix

machine.
Inquiry 972.

BBS Sysops
Revelation Technologies. Joe.
1180 Avenue of the Americas

New York. NY 10036
(800) 327-0216
Adwnced Reft!atioa .... ...... . .... .. from $495
Dalabase application pa~for MS-DOS
that uses a cerural data dictionary.

Inquiry 973.
Small Computer Co.
41 Saw Mill River Rd.
Hawthorne. NY 10532
(800) 847-4740
(914) 769-3l(J() in New York
filePro Plus ........... . ....... ... .... . . from $995
DBMS and applications developmeru system.
Abris with major nerwort operating systems.
For MS-DOS. OS/2. Unix. and Xenix.

Inquiry 974.
Sybase. Inc.
2910 Seventh SI.
Berkeley, CA 94710
(415) 548-4500

Aie you looking for ways to improve your board? Something that will
set you apart from other boards in your area? Aie your subscribers inter
ested in microcomputers? Listen to this!

Sybase .. .. .... ...... ... .. ... . . ...... . .. . from $2500
Announcing the Bulletin Board EXchange
SQL-based relational database server.
Provides the bade end to c/ieru applicaJions
The Bulletin Board Exchange allows you to become a publisher of Mi
thaJ generate SQL queries. Supported systems
croBYTES Daily, an on-line news service from BYTE. It is a custom
incluth OS/2 (SQLServer-see Ashton-Tale).
package of news and features designed specially for local BBSes, and is
V...XIVMS. SunOS. and Unix System V 3.2.
Data Workbench ...................... from $875
available only to sysops.
Sybase data-administration and decision
support software.
Every Monday through Friday you get articles about developments in
APT Workbench ...... ........ .... ... . from $895
microcomputing,
telecommunications and selected new product an
Aids the deve/opmeru ofSy/Jase clieru
nouncements. Get the latest news about MS DOS machines, Macin
applications.
Inquiry 975.
Wordtcch Systems, Inc.
P.O. Box 1747
Orinda, CA 94563
(415) 254-0900
d.BXL .. .. .... .... .... ...... .................... . $249
Database system for MS-DOS that is fully
compa1ible with dB.ASE Ill Plus.
dBXlJLAN .. .......... . ... .. . .. . .. ........ . .. $599
Nerwort vt!rsion ofdBXL
Quicksiher.. ................ .... ........... ... $599
Compilerfor dBXL and dB.ASE Ill Phu.

Inquiry 976.
XDB Systems. Inc.
7309 Baltimore Ave.,
Su.itc220

College Park, MD 20740

(301) nCJ..6030
XDB-SQL ... ..... ...... ....... . .. . .. .... . ..... $595
SQI.rbased database server software. For
MS-DOS, Unix, and OS/2.
XDB Sen-er ...... ....... ........ ........... .. S 1995
Permits cliLru applications to acass database
without modiflCalion.
XDB-DBT U .... ... .. .......... .. . .......... .$1500
Applications developmeru system that
emulates CICS, DB2, and IMS.

Inquiry 978.
lnciJlsion in the resource guide does not indicate
that BYTE mdorses or recommends either the
product or the company. In addilion . BYTE
accqns no responsibility for any omissions,
dwnges. or errors in the information lined.

toshs, Unix workstations, Amigas, Atari Sts, peripherals and software.
AU the stories are reported, written, and edited by the staff of BYTE
Magazine, BYTEweek and BIX, and our world-wide network of report
ers and editors.

Not only do you get a great resource for your subscribers, but you also
get access to BIX which will cut your cost of exchanging information
and conducting BBS network business.

All this is just $49 a quarter.
Your one-year subscription to the Bulletin Board Exchange (billed quar
terly) may be cancelled any ti.me without further charge; just notify us.
If you prefer, you may subscribe for three months only, at just $69.

If you call BIX directly, you pay no hourly telecommunications charge.
If you call using Tymnet, the rates are only $2/hour on evenings and
weekends and $8/hour on weekdays. You may also purchase unlimited
off-peak Tymnet for just $15 a month in the U.S. (lower 48 states). In
ternational Tymnet access is provided by your local P'IT.

Subscribe today.

lllX
One Phoenix Mill Lane
Peterborough, NH 03458
1-800-227·2983
In NH (603} 924-7681
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The Dictionary Defines '' ELEGANCE'' as:
" Beauty of Style...Scientific Precision"
NORTHGATE

Defin~~

A Totally New Lineup of Five
80386~Class SuperMicro Computers
Redefining the Standarc/s For Power Computing!
FASTEST 386 EVER!
UP TO 16 MEGABYTES OF
MEMORY A 256KB READ/
WR ITE-BACK CACHE. UP TO
1.2 GIGABYTES OF SCREAMING
FAST HARD DRIVE STORAGE.
16-BIT VGA DISPLAYS. TH E
OMNIKEY KEYBOARD
AND CABINETRY LIKE
YOU 'VE NEVER SEEN BEFORE.
SIMPLY ..

If you need the ultimate in pure computing power.
blended with every imaginable convenience and utility
feature, Northgate's all-new Elegance Series is for you
AT PLEASINGLY LOW PRICES!
• At the top of the line- the Elegance
3000. It's housed in a deluxe noor
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A BUS TOUR
Why the big controversy over bus architectures,
and why should you care?
George White
f you own a personal computer, you are more or
less familiar with the computer's bus . These
days, debates rage over the relative merits and
weaknesses of the IBM PC AT bus versus
IBM ' s new Micro Channel architecture (MCA)
or the yet-to-be-released Extended Industry Standard Architec
ture (EISA). New 32-bit buses, like the Mac II's NuBus , are
touted as surpassing older , 8-bit buses in speed and memory
capacity. However, if you crack open your computer, you may
be hard-pressed to locate the bus , since it is simply a collection
of signals and their protocols, which are used to communicate
between boards .
A bus is physically embodied in the connectors that carry its
signals , and the logic on each board that implements the bus
protocol and connection . Essentially, the three major types of
buses are the system bus, the 110 bus, and the memory bus .

System, 1/0, and Memory
Minicomputers and supermicrocomputers are often designed
around a central common bus to which the CPU memory and
the high-performance 1/0 are connected. This arrangement
qualifies as a system bus in that it forms the backbone of the
computer.
You find 110 buses at both ends of the computer spectrum.
Very large compute rs often have an 110 bus in addition to a sys
tem bus . They may use a proprietary and specialized system
bus along with an industry-standard 1/0 bus that allows support
of various peripherals. Personal computers often use only an
110 bus, with the CPU and memory having a close nonbus
connection.
A slot that accepts manufacturer-specific memory-expan
sion boards is not really a bus . The signals that pass to and from
this slot are merely an extension of the DRAM chip signals and
provide no generality (i.e. , the slots are good only for DRAM
boards that are manufacturer-specific). All 80386 microcom
puters have 32-bit CPU-to-memory pathways, which are impor
tant features of these machines and provide much of their per
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formance . However, you cannot think of these pathways as
buses, because they only provide a connection to a manufac
turer-specific memory board.

Industr ial-Strength Buses
Although it's getting harder to draw a line between personal
computer buses and more " industrial" buses like Multibus and
VMEbus, there are important distinctions . While multimaster
capability is a novelty in personal computer buses, it' s a neces
sity for industrial buses.
In any bus transaction, there is a master and a slave . The
master initiates the transaction, and the slave responds . All in
dustrial buses and the MCA provide general mechanisms to ar
bitrate the bus and turn mastership over to one of the boards in
an add-in slot. The basic hardware is fairly simple; how the fea
ture is used can vary widely. The basic use of a multimaster
capability is to allow 1/0 cards to perform true direct memory
access (OMA) and to access data from main memory indepen
dently of the central processor. In the XT and AT buses , there is
generally only one master, the motherboard .
Outside the personal computer world, a bus without multi
master capability would not even be called a bus . On the other
hand, the built-in OMA channels in personal computer buses
are unheard of in industrial buses .
In general , the key distinction between an industrial or mini
computer system and a desktop system is the motherboard.
Desktop systems have one-industrial systems do not. A VME
bus-based system starts out as an empty card cage. There is no
presumption about what type of CPU the designers will use or
whether they will construct a multiuser computer, RISC work
station , process-control system, or flight-simulator controller.
In the design of a personal computer, it makes sense to put as
many functions as possible on the motherboard . Conversely,
designers of industrial buses strive to minimize the centralized
logic. Most industrial buses require only clock-generation
logic. Futurebus manages to dispense with even this clock
continued
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generation and requires no centralized logic at all.
Cost has been another issue separating these bus categories.
Personal computer users are cost-sensitive, while industrial
system users are more concerned about performance and reli
ability. As personal computers become more powerful and are
increasingly used as servers and multiuser systems, designers
and users find the issues of industrial buses becoming more
important.

Which Bus to Ride?
Current systems are built on a wide variety of buses (with more
being created all the time), each having certain higher-level
properties.
Although not a technical property, the degree of a bus's
openness is one critical feature. Many buses like Multibus I and
II, VMEbus, NuBus, and Futurebus are IEEE/ANSI stan
dards. Other buses are "open," but their futures are controlled
by one manufacturer (e.g., IBM's MCA). Still others are de
facto industry standards that no company can continue to uni
laterally influence (e.g., the PC AT bus, the so-called "indus
try standard architecture," or ISA).
While the subject of form factors may be mundane, design
ers obviously cannot put as much logic on a small board as they
can on a larger board. Therefore, the size of usable board space
on a bus's add-in cards may limit the number of boards that a
user will have to choose from. The other real estate issue is the
type of connector, or connectors, from the bus to the board (see
photo). The industrial buses (including the NuBus used in the
Mac II) have long since gone to two-piece connectors rather
than the less-reliable edge-card connectors used in personal
computers.
While performance is important, raw speed is not always the
most meaningful bus criterion. How fast a bus can theoretically
transfer data in a peak burst may not be indicative of real per
formance. Performance also depends on the speed of bus arbi
tration, whether or not arbitration can be overlapped with the
previous data transfer, and whether existing cards run at maxi
mum bus speeds.
Although a few systems are bottlenecked by the data transfer
rate of the I/O bus, more are likely bottlenecked due to the lack
of intelligence on the cards plugged into the bus. Bus features
like multimastering can encourage the development of intelli
gent 1/0 controllers that can contribute more than raw transfer
speed.
All the industrial buses have IEEE specifications. This
means that not only is there a tight specification for designers to
follow, but the evolution of the bus has been taken away from
one or two manufacturers and placed in the hands of a demo
cratic body. While committees don't have a history of success
fully inventing new ideas, they have been useful at codifying
technology and thus providing stability of bus definitions .
The tightness of a bus specification is directly related to how
easy a bus is to design to and how likely boards of different
manufacturers are to work together. For example, although
there is no solid specification for the AT bus, the mass market
has created an evolutionary process that weeds out computers
or add-on cards that don't work well with the large installed
base of AT clones.
Several industrial buses, notably NuBus and Futurebus, have
had processor independence as important objectives. This
means that they are designed not to favor one CPU interface
style over another, but rather to provide a more general model
of communication . In contrast, the XT and AT buses are simply
decoded versions of the processor signals from an Intel micro
processor.
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Standard Features and Optional Packages
The basic purpose of a bus is to get bytes moved from one board
to another in an efficient and standard way. Many features can
be wrapped around this basic "truth." Some features are key to
creating reliable, fully functioning systems, while others are
bells and whistles.
Broadly speaking, protocol refers to the types of transactions
that a bus supports. The basics are reading and writing, and, in
fact, these are quite sufficient for most systems. Others might
be block reading and block writing, operations that transfer
multiple data items in one burst transaction. The Futurebus de
fines broadcast as a write to multiple slave boards, and broad
call as a read that performs an OR on the data from multiple
slave boards.
Dara width is a fairly basic feature; essentially, it tells you
how many wires the bus has, each one leading to a bit in an
address. A bus is generally 8, 16, or 32 bits wide. Most VME
buses are 32 bits wide, but an allowable subset is 16 bits. NuBus
and Futurebus are 32 bits wide with no subset. While the MCA
is billed as a 32-bit bus, most MCA slots are 16-bit only.
One AT bus limitation is the size of the address space. With
24 bits of address space, only 16 megabytes of physical memory
(22 4 ) can be used. That storage capacity seemed like a lot in
1983 , but it will soon be limiting. All the industrial buses have
a 32-bit address space, although the actual size of the address
space can vary (VMEbus can be either 24 or 32 bits).
Formerly, when bus designers gathered, their most heated
discussions concerned the issue of synchronous versus asyn
chronous buses. The first uses a single clock signal, propagated
to all slots, to time all data and control information transfers .
Typically, data and control lines are only valid on a certain
clock edge. In an asynchronous bus, no central clock is used,
and some form of handshake replaces the clock's function.
In a nutshell, asynchronous bus operations set no upper
limits on the bus speed, while synchronous buses may make it
easier for designers to develop more reliable , high-performance
systems . NuBus and Multibus II are synchronous; VMEbus
and Futurebus are asynchronous. The asynchronous school
holds that synchronous buses are inherently limited by contem
porary technology. The synchronous school thinks that pure,
reliable asynchronous buses are difficult to invent and design to
and that, in reality, the promised future performance gain is
slight.
Since interrupts seem fairly basic and critical, it may come
as a surprise that neither Multibus II nor Futurebus has them,
and NuBus's interrupt line was only grudgingly added late in
its design cycle. The standard idea of an interrupt is that a
board pulls on a wire when it needs service from a single CPU.
But what if you have more than one CPU? It would be nice to
have a way for an 1/0 card to direct an interrupt to one of many
CPUs in a system . The CPUs also need a way to interrupt the
I/O cards and, in some cases, other CPUs on coprocessor cards.
The conventional interrupt line that the I/O board drives is
quite limiting in that all devices that need to interrupt the CPU
must be multiplexed onto a single line . More-advanced buses
use the standard bus write transaction to convey the informa
tion that one board wants attention from another. This makes
interrupts a special case of a memory write transaction, pro
vides flexibility and directability, and eliminates special sig
nals and hardware that would otherwise be needed. Of course ,
today's personal computers typically have a single CPU, but
multiprocessor microcomputers are coming on strong.
Direct memory access is a feature of both personal computers
and larger machines. However, the name does not mean the
same thing in both realms. On the VMEbus, a controller board

FEATURE
A BUS TOUR

Add-in boards (specifically, their
connectors and the logic paths) represent
the physical embodiment ofcompUler
buses. Shown here, clockwise from
upper left, are boards representing six
ofthe most popular microcompUler
buses: the Mac II NuBus; the MCA; the
S-100; the Apple II; the IBM PC 8-bit,
and the JBM PC 16-bit. The industrial
buses (including the NuBus used in the
Mac ll) have long since gone to two
piece connectors raJher than the less
reliable edge-card connectors used in
personal computers.

that is said to do OMA could arbitrate for the bus and act as bus
master in transferring data from itself to memory, with no in
tervention by the main processor board. This simple feat would
be hailed as a breakthrough example of multimastering in the
personal computer world.
Personal computers have a fixed number of OMA channels
on the motherboard. "Indirect" memory access would be a bet
ter name, since personal computer OMA is not really per
formed by the UO board as much as by OMA chips on the
motherboard.
In minicomputer systems, controllers are often developed
that read control blocks from memory, perform the function
indicated, put status information back into memory, and op
tionally interrupt the controlling CPU. Multimaster buses
make this type of operation possible in microcomputers as well.

The Magic of Multiproce~ng
The most sophisticated systems made possible by multimaster

buses are those with true multiprocessor capabilities. Some
people confuse multimaster with multiprocessor. Multimaster
operation is necessary, but far from sufficient, to create a true
multiprocessor. A true multiprocessor bus should also have an
interrupt scheme that lets any board interrupt any other board;
a particularly efficient arbitration method; and provisions for
supporting multiple boards with caches.
Arbitration is an operation that keeps all the masters from
trying to use the bus at once. The schemes for accomplishing
this differ from bus to bus. Multibus I and VMEbus use arbitra
tion schemes that involve daisy-chained signals. This is some
what awkward in that any unused slots must have special
jumpers inserted to continue the daisy chain.
In most modern buses, arbitration for a subsequent data
transfer is carried out on a separate set of lines from those used
for data transfer. This allows the overlapping of arbitration op
erations with data transfer. As a result, the arbitration phase
adds no time to the resulting operation. When one data transfer
is completed, the next one can start immediately. The MCA is
the exception to this practice, performing arbitration in series
with the data transfer. Thus, the arbitration phase adds to the
total transaction time.
Caches are becoming more important in both the personal
computer and supermicrocomputer markets. Processors are so
fast that DRAM cannot keep up. A cache of static RAM is the
only way to keep the CPU fed with data. Caches can be compli

cated, and, in a multiprocessor system, they may be especially
complicated. Some buses provide hardware support for what is
called the cache coherency problem. Except for a handful of
proprietary buses used in high-end computers, the Futurebus is
the only open bus with this feature.
These are the features most often contrasted on current
buses. If industrial buses and personal computer buses continue
to converge, be prepared for the marketing of bus enhance
ments such as geographical addressing, broadcall transactions,
and cache coherency.

A Bus Inventory
The S-100 was the first microcomputer bus used in machines
from different manufacturers. It was used in systems such as
those from CompuProNiasyn. The S- 100 bus provided users
with the ability to add both UO and memory options to their
systems and offered a sophisticated multimaster arbitration
scheme not seen in personal computer buses until the MCA . In
some ways, the S-100 was the precursor to both the industrial
microcomputer buses (e.g., Multibus I) and the personal com
puter buses (e.g., Apple U) .
An 8-bit bus at first, the S-100 was extended to 16 bits. An
IEEE working group ironed out several minor reliability and
interoperability problems, a process that resulted in the IEEE
696 standard. Following the tradition of the S-100, most LEEE
bus standards developed since then have been assigned num
bers ending in 96: Multibus I is lEEE 796, Futurebus is IEEE
896, VMEbus is IEEE 996, Multibus II is IEEE 1096, and Nu
Bus is IEEE 1196. The S-100 community is alive and well and
exploring ways to extend its bus to 32 bits.
Like many buses, Multibus (now called Multibus I) started
as the product of one company, became open and used by
others, and then took on a life of its own. Various industrial
systems and commercial computers were built around Multi
bus, including the original Sun boards from Stanford and later
Sun Microsystems. Although not consciously processor-inde
pendent (having been developed by Intel), it was general
enough that designers had no problem creating many 6800
Unix-based computer systems around Multibus.
Like the S-100, Multibus was originaJly an 8-bit bus, ex
panded to 16 bits in a cooperative effort between manufacturers
and an IEEE committee. The Multibus market and user com
munity became the model for others that fol lowed.
conlinued
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Although the Apple 11 bus was not noteworthy as a bus per
se, it introduced two important features . First, each board had
a ROM at a fixed address relative to the board's starting ad
dress, with both an input routine and an output routine for the
particuJar board. This scheme provided a simple but elegant
BIOS that allowed device-independent 1/0 operation. The sec
ond innovation was simply the shape of the board and the place
ment of the 1/0 connectors. Rather than being more or less
square and sliding into card guides on both edges, it was rectan
gular and had its 1/0 connections on its outside edge. The same
basic scheme was later used in the IBM PC.
In a chronology of microcomputer buses, putting Futurebus

o utside of
the personal computer world,
a bus without multimaster capability
would not even be called a bus.

here seems odd. However, the Futurebuseffort started in 1979,
well before the fBM PC was announced and before the advent of
the VMEbus. An IEEE Futurebus group was founded on the
noble idea of developing a 32-bit bus before it was needed . The
plan was to avoid the problems that come with an existing user
base, a dilemma that faced the S-100 and Multibus I develop
ment groups. Those groups had to produce solidly engineered
bus standards without unreasonably obsoleting the installed
base. The Futurebus group started with a clean sheet of paper,
was unencumbered by any instaJled-base compatibility con
straints, and attracted input from bus experts worldwide .
Futurebus has not yet been designed into any commercial
machines, although a very early version of the specification
was used as the basis of a bus in a workstation once produced by
Tektronix . Many research laboratories around the world have
buiJt prototypes of various versions of the Futurebus specifica
tion. The IEEE committee that created the Futurebus standard
is now developing a standard called Futurebus+, which is
gaining wider support, including support from the developers
ofVMEbus and Multibus II.
The best feature of the fBM PC bus is that a lot were buiJt and
sold, so it was subsequently widely cloned. It is poorly speci
fied, is not particularly fast, and has its interrupt lines upside
down (i.e., an interrupt request is indicated by a low-to-high
transition on an interrupt request line rather than the other way
around) . But the PC bus is adequate for its target applications
and has admirably achieved a criticaJ bus feature: wide usage.
IBM upgraded its original PC XT bus for use with the PC
AT. The data path was widened to 16 bits, and more address
lines and interrupt lines were added. The AT bus provides
crude multimastering that is little-used because it is awkward
to implement and not a very high-performance method.
Several companies (not including IBM) are now upgrading
the AT bus again to the EISA bus. This 32-bit bus supports
multiple masters and automatic system configuration. It's not a
completely open bus , since those who want access to the speci
fication must sign a nondisclosure agreement. An estimated
200 firms, however, have pa.id for the spec, and with the advent
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of the newly released Intel four-chip chip set , the bus wars are
heating up.
V MEbus was announced in 1982 and soon became a winner
in the industrial bus market. It's mainly a bus for supermicro
computers, such as those from Sun Microsystems and MJPS
Computer Systems. VMEbus has been used in industrial con
trol applications and as the 1/0 bus for larger machines, such as
those from Sequent Computer Systems. With the other buses
now available, it's unJilrely that standard office-environment
PC-class machines will ever be built around VMEbus.
VMEbus used a two-piece connector with the Eurocard form
factor. It had support for 32 bits, and three large organiza
tions (Motorola, Signetics, and Mostek) endorsed it simulta
neously. Eurocard is a term for a standard card-packaging sys
tem originally used in Europe. VMEbus, Multibus ll , Future
bus, and the industrial version of NuBus all use Eurocard
technology.
Although the VMEbus developers didn't have the lofty tech
nical goals of the Futurebus developers, VMEbus fiJled a vacu
um. There was a growing realization that the Eurocard packag
ing was superior to the standard edge-card scheme in general
use in the U.S . and that a path to 32 bits would soon be needed.
(lo fact, VMEbus supports both 16- and 32-bit transfers. Early
VMEbus systems used onJy the 16-bit option.)
The originaJ "closed" Macintoshes (the 128K , 512K , and
Mac Plus), which have no bus, demonstrated the desperate
need for buses. Third parties developed a wide variety ofadd-in
products, including memory expansion, coprocessors, and in
ternal disks. These were instaJled in machines against Apple's
wishes and in violation of factory warranties. The ingenuity and
fearlessness displayed in providing Macs with these and other
capabilities illustrate the importance of open buses.
Originally designed for high-end workstations and super
minicomputer applications, NuBus has found its greatest suc
cess in the Mac II (a modified NuBus is also used in the NeXT
computer). NuBus was created at MIT in 1978 as a bus for a
high-end reconfigurable workstation . Later, a group at West
ern Digital transformed NuBus into its present state (except for
its form factor) . Texas Instruments subsequently bought the
project and used the bus in its Explorer Lisp machine . NuBus
was also used in the Lambda Al computer made by the oow
defunct Lisp Machine, Inc.
Its use in the Mac n and NeXT computers puts NuBus at the
intersection of the industrial and desktop buses. Although used
in personal computers, it has the raw speed and features of
Multibusn.
While PC-clone makers are developing EISA, IBM has bet
on its MCA, an architecture that has proven to be controversial.
The MCA's strong and weak points are the same: its incompati
bility with the AT bus. In most technologies or markets, there is
a time to break with the past in order to achieve an improvement
in performance and features. The given in this process , how
ever, is tha.t the old must really be holding you back and the new
must be a significant step forward . This is still an open question
rega.rd.ing the MCA.
The MCA's "new" features are primarily standard elements
in industrial buses: multimaster arbitration, burst transfers,
and sensible interrupts. Today, the MCA is being used predom
inantly in the IBM PS/2 product line.

Lining Up the Buses
Although the AT bus lacks auto-configuration and high-perfor
mance multimaster capabilities, it is adequate for most desktop
applications. There has been a real need for bandwidth between
cominued
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the CPU and memory, but ad hoc manufacturer-specific CPU
to-memory paths have solved this problem. A few more power
and ground pins would be nice, as would interrupt signals that
aren't upside down. A written bus specification would also be
helpful. However, in spite of these limitations, board and sys
tem designers have produced a wide variety of interoperative,
relfable, satisfactorily performing products.
The MCA does offer advances over the AT bus. It bas reason
able interrupt lines that are not upside dOwn, allows multiple
masters (as anything called a bus should), and bas a reasonable
number of ground signals. Although the MCA is a technical
advance over the AT bus, from the point of view of the rest of
the bus world, that isn't saying much.
·
Auto-configuration of the MCA is possible because of the
Programmable Option Select registers that are addressed on a
slot basis. On Futurebus, Multibus ll, and NuBus, the equiva
lent to POS is called geographical addressing-a portion of a
board's physical address space is tied to the slot where that
board is physically located. Optionally, the MCA is a 32-bit
bus. However, a board would generally be designed to plug·into
either a 16-bit or 32-bit slot, and since most MCA slots are 16
bit, the majority of MCA add-in cards are 16-bit, also.
Multimastering bas real advantages if add-in cards make use
of it. While not strictly needed for intelligent-110 cards (there
are many for the AT bus), it does make intelligent 110 some
what cleaner.
While NuBus is now viewed as a desktop machine bus, it was
conceived as addressing the same technical needs and objec
tives as Multibus ll and VMEbus. This concept gives it a
unique position as the only bus designed for high-end applica
tions that is also used in a mass-marketed product. Techni
cally, it is a 32-bit, multimaster, DIN-connector, IEEFJANSI
standard bus with auto-<:00figuration. One missing feature is
built-in support for cache coherency in multiprocessor, write
back cache systems. Of the buses mentioned, ooJy Futurebus
has such support.
·

The Bus Stops Here
Future high-end personal computers will have two conflicting
needs: (l) advanced perfonnance and features to support
multiple processors and higher-bandwidth 110, and (2) the
availability of a wide variety ofl/O options. The widest array of
available options is provided by staying with the status quo, but
additional performance and features require extra effort and
bring up the possibility of incompatibility. The MCA takes one
path through this problem, EISA another.
Some future needs, such as support for true multiprocess
ing, can be accommodated by specialized CPU-to-CPU-to
memory buses that can be independent of the 110 bus. A dual
bus approach can offer the benefits of both a popular 110 bus
wb ich is not particularly fast-and an optimized intra~PU and
CPU-to-memory path.
The only example of a crossover bus is NuBus. Originally
developed for supermicrocomputers or high-end workstations,
it is now at home in the Macintosh and the NeXT machine.
While several concepts from industrial buses, such as auto-coo
figuration, two-piece connectors, and cache coherency, are
likely to reach personal computers, the generality, form factor,
and inherent additional costs of these buses will probably keep
them off the desktop. •

George White is a cofounder and presidelll of Corollary, Inc.
(Irvine, CA), a maker ofmulliprocessor PC systems. He was the
chairperson of the IEEE 1196 NuBus committee. He can be
reached on BlX clo "editors."
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is GTEK's workhorse multi
channel serial 1/0 card with compact RJ-11 telco
jacks. The
provides 8 standard uarts
arranged as either COM I / COM2, or memory
mapped.

The
is GTEK's newest intelligent
card for the Micro-Channel. The
provides up to 9 serial channels and up to I
comes with
Megabyte of memory. The
32K of
, and is user upgradeable to I
Megabyte.

The
is GTEK's most popular
intelligent serial 1/0 card. It provides 8 channels
for PC/ XTI AT/ PS2-286 and is DOS Compatible.
The
has 32K of
, user
upgradeable to 128K bytes .

The
is the popular 81 card with
mucho memory capability . The
comes
with 32K of
and is user upgradeable
to 2 Megabytes. Think about it - with
, it's as if you had 32 Megabyte
available (for 16 queues).

The MCSS-BTX is available! The MCSS-BTX is a
Micro-Channel 1 ersion of the PCSS-BTX. Call!
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High Resolution and Wide Screen
for PCs and Apple Mac
FLEXSCAN~
lMODEL \ 9400
Increasing sophistication in the use of
personal computers for general
business applications, CAD and DTP
has led to a growing demand for better
resolution and larger display devices.
Combining wide compatibility and
functionality with the latest ergonomic
design, the FLEXSCAN 9400, with a
maximum resolution of 1280 dots x
1024 lines, will not only meet these
requirements but those of the next
generation of advanced business PCs.

Wide compatibility
With a wide Horizontal scan frequency
range (30-65kHz), the FLEXSCAN
9400 is compatible with most signal
sources, including standard VGA,
extended VGA, 8514/A , Ultra Hi-Res
Graphics controllers for PCs, as well
as the Macintosh II and its Hi- Res
Graphics Adapters.
With the FLEXSCAN 9400, future
compatibility is assured.

the FLEXSCAN 9400 will give a sharp
and bright display image over the
entire screen.
The 9400 also has 2 input terminals
(BNC x 5 and D-sub 9 pin) which can
be easily selected from a front
mounted switch. This convenient
feature enables the professional user
to have a one-monitor solution even if

he runs both Ultra Hi-Res and general
business applications.

Ergonomics and Utility
The CRT of the 9400 has a special
coating which not only reduces
reflection but also the static electricity
generated on the surface of the
screen.

Latest Technology

Specifications

By adopting a DBF (Dynamic Beam
Forming) Electron Gun CRT, resolution,
convergence and brightness in the
screen corners have been improved
over a standard CRT. By combining
this with Dynamic Focusing Circuitry,

CRT Trio Pitch
CRT Size
CRT Face Treatment
Input Signals

Scan Frequency
Standard Display Size
Recommended Resolution
Video Band Width
Linearity

Dimensions
Net Weight

NANAO USA CORPORATION

0.31mm(Dot)
20" (19V) 90"deflection
Dark face.Non-glare screen
Sync: Separate,TTL,positive/negative.
Composite,TTL,positive/ negative.
Video: Separate, RGB, Analog
0. 6~1 . 0Vp-p/75ohm positive
Separate, RGB, Analog,Sync. on Green
H:30kHz - 65kHz(Automatic adjustment)
V:55Hz - 90Hz (Automatic adjustment)
360mm X 270mm
1280dots x 10241ines
120MHz
± 5% max.
(for Horizontal scan frequency ranges
30 - 37148 - 50/63 - 65kHz only)
496mm(W) X 561mm(O)X471mm(H)(at tilt O")
37kg

Specifteations are subject to change without notice.

23510 TELO AVE. ,SUITE 5 TORRANCE. CA 90505
PHONE (213) 325-5202 FAX (213) 530-1679

APf'l.! ...,~a-...,...eo ~dAOCllm~.-.c;

~ ··~.,....,..o,.__~
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GRAPHICS
FORMATS
A close look at GIF, TIFF, and other attempts
at a universal image format
Gerald L. Graef

I
m

espite telecommunications advances, many
computer systems remain graphically isolated
because techniques of storing and transferring
graphics are not uniformly accepted. Not too
long ago, most applications had their own pro
prietary formats . Whole companies existed (and still exist) on
the sole service of translating images to run on different com
puters and even on different software on the same computers.
But translation services cost money and time. A universal
graphics format is much needed, but will it ever come about?
Indeed, is it even possible?
Just about all graphics for
mats share some common ele
ments. An image file must
contain enough information
so that the program you're
using to view it can decode it.
As a minimum, this consists
of not only the image data it
self, but also information re
garding how the data is to be
interpreted. Such information
is often stored in a header.
For many computer-specific
formats, this merely entails
specifying a graphics mode
and an image size. A simple
BASIC format such as BSAVE
contains nothing more. But in
other formats , this header
may also contain information
on the palette, aspect ratios,
and even image-creation data.

Shape-Defined Formats
One of the simplest and most
versatile graphics formats is
ILLUSTRATION : KERRY GAVIN © 1989

the shape-defined format. This format defines an image as a
series of geometric shapes and patterns. CAD programs store
images in this manner because it is usually not necessary for
them to define color values for every pixel. The most common
shape-defined format is the X3 . I I0-1983 North American Pre
sentation-Level Protocol Syntax (NAPLPS) standard defined
by ANSI.
NAPLPS provides an extensive body of graphics abilities , in
cluding a large palette of colors, text scaling and rotation, and
mosaic graphics as well as geometric shapes. Because these
shapes are relatively simple ,
NAPLPS can display them
rapidly , and because images
can be updated quickly , a
limited animation capacity is
inherent in the format. How
ever, because NAPLPS relies
on a set of defined shapes, it is
difficult to take an existing
image and store it in a
NAPLPS format. This is
especially true of images ,
such as scanned photographs ,
that have no readily apparent
patterns. In these cases ,
NAPLPS could store a value
for each pixel, but the format
was not designed for this , and
it would be extremely clumsy
to do so in terms of speed and
the size of the stored image .

RLE
One of the earliest graphics
encoding schemes was run
le ngth encoding. It is still
cominued
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LZW Compression
ith the ever-increasing resolution and color density of to
day's computers , image compression has moved from
the realm of luxury to necessity. A 256-color MCGA image
(320 by 200 pixels) nominally requires 64K bytes ; a 525- by
300-pixel, 18-bit color image (roughly equivalent to a National
Television System Committee TV image) requires more than a
third of a megabyte . Clearly, an efficient storage method is
needed.
Many methods of data compression have been devised . Un
fortunately, no one method is always the most efficient. A sys
tem that works well for fairly uniform images (e.g., paint pro
gram files) will more often than not achieve marginal , if any,
compre sion on a "noisy picture " (e .g., a scanned photograph
or a fractal).
One of the best compression algorithms available is LZW
compression. The basic Lempel-Ziv & Welch algorithm is de
scribed in" A Technique for High-Performance Data Compres
sion" by Terry A. Welch in IEEE Computer, vol. 17, no . 6,
June 1984 . This scheme provides rapid compression (on the
order of 50K bytes per second on an 80386-based computer)
while remaining relatively simple. Using LZW compression,
an image can often be compressed by better than 50 percent and
occasionally by as much as 90 percent. LZW relies on patterns
in the data and therefore is weakest on random or chaotic data .
Fortunately , however, few images are highly random ; indeed,
most scanners produce common patterns that LZW can exploit
to perform very efficient compression. Prominent users of
LZW include TIFF and GIF.
LZW uses a string table to store codes that represent strings
of input data. At the start of the routine, the string table is ini
tialized with the possible values ofa single pixel. For 8-bit data ,
there are 256 such possibilities. As the data is compressed, the
table is expanded to include longer strings. A simple pseudo
code algorithm for encoding is shown below .

W

I nitialize the string table
z=null string
common today in many applications, including CCITT Group 3
I-Dimen sional fax compression. RLE stores an image as a
series of run lengths of individual values . It can achieve impres
sive compression ratios for relatively uniform images. General 
ly , howeve r, Lempe I-Ziv & Welch (LZW) compression (see the
text box " LZW Compression" above) produces as good, if not
bette r , result s, a lthough at the expense of simplicity and ease of
implementation.
In CompuServe 's RLE format , an image is stored as a series
of code-word pairs : The first word represents a run length for
the background color, and the second word provides a run
length for the foreground color. For example, if I hexadecimal
represents I pixel , 2h represents 2 pixels, and so on, then 3h 4h
I h 9h translates to 3 black pixels followed by 4 white , I black ,
and 9 white.
Another common run-length scheme is the Macintosh Pack
bits . A pseudocode algorithm for unpacking is shown below:

Loop until you have read in one line {
n=next byte of input file
if n is between 0 and 127 , copy next
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for each character in the input {
x=nextcharacterininput
if z+x is in the string table
Z=Z+X
else {
write string z to output file
add entry z+x to string table
Z=X

Expansion of a compressed image is somewhat more involved
but is basically the reverse of the above process. The amazing
part of LZW is that the string table itself does not need to be
sent. It is resynthesized as part of the decompression process.
GIF and TIFF both employ two simple extensions to the basic
LZW method . A potential problem with LZW is overflow of
the string table. To circumvent this problem , support is made
for a clear code. This code resets the string table to its initial
state (i.e., with one entry for each possible pixel value). The
program then begins the process of building the table anew .
The second extension is variable-length codes. For example,
on a stream of 8-bit data , the first character sent will be a 9-bit
code. When the 5 l 2th entry is made in the string table, the pro
gram switches to 10-bit codes. Similarly , starting at the 1024th
entry, I I-bit codes are sent, and at 2048, 12-bit codes. Both
GIF and TIFF limit themselves to 12-bit codes. This is gener
ally considered the optimum balance of table size and compres
sion ratios for typical PC files . (Obviously, a 2K-byte file
would never need a table larger than 11 bits, but in order to min
imize complexity, a 12-bit table is set as the standard rather
than using a variable-length table.)
There are other compression schemes that achieve better re
sults than LZW. They are, however, substantially more in
volved, often requiring two-pass encoding , and are usually less
stable. LZW compression achieves very solid results while
maintaining fair worst-case performance .

n + 1 bytes to the output file
else if n is between -127 and - 1,
copy the next byte -n + 1 times.
Packbits is simple to implement yet achieves good results and
maintains a good worst-case behavior.
Although a format such as RLE is only monochrome, it is
possible to store color or gray-scale images in a run-length
scheme. Unfortunately, because RLE techniques rely on long
stretches of repeated data, the more colors or gray-scale shades
added, the less effective they become .

Hardware-Specific Formats
With the vast number of paint programs and computers on the
market, many commercial formats have emerged . Because
these formats are typically computer-specific, they use the
most efficient storage mechanisms available on their hosts .
However, this causes problems when images must be moved
among different computers. Somewhere , an image must be
continued
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block
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block
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D
D
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Sorted
global
map?

Pixel aspect ratio

Repeat as needed

Fagure I: The GIF image formal.
translated to fit into its new home. Many translation programs
have appeared in recent years , but the introduction of an addi
tional step in the process of moving images around is not partic
ularly welcome. The alternative to translation is for application
programs to recognize "foreign" formats and do their own
translating. The number of graphics formats that currently
need to be supported makes this option prohibitive, however.
Most hardware-specific formats make use of a positional
structure. In such a scheme, the location of data in the file de
termines what the data means . For example, the header for a
PC Paint file is 17 bytes long. The header starts with a 2-byte
marker and is followed by the image size and offset, the number
of bits per pix.el , and so on . If you want to know what video
mode should be used to display the image , you can immediately
look at the thirteenth byte in the file . While this structure is
very efficient, it is also resistant to change. And while this may
not necessarily be bad , changes are inevitable in a long-lived
program.
Suppose, for ex.ample, you must add a new field of data.
Unless this data can be placed where it will not disturb old soft
ware versions, the best you can do is to assign a new version
number to the data file , thereby prohibiting older software ver
sions from reading it. Even if you can "hide" the new data, it
may not be enough; ifthe new field was meant to replace an old
field , problems will still arise.
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One approach to alleviating this problem is to place a tag at
the beginning of each data field. This tag tells the reading soft
ware what the following data is. You can then easily add new
fields or even delete old ones. Old software can simply ignore
fields it does not understand. While th.is does not eliminate all
problems, it helps considerably by creating a flexible format
that can readily be expanded to incorporate new features .

GIF
The Graphics Interchange Format was developed by Compu
Serve in 1987 to fil 1a need for a color-image transfer protocol.
GIF was designed to support image dimensions of up to 64,000
pix.els, 256 colors out of a 16-million-color palette, multiple
images in a single file, rapid decoding for on-line viewing, effi
cient compression, and hardware independence.
The format itself makes some use of tag fields. Although
most of the file information is stored in a positional header, the
format switches to a tag structure thereafter. In GIF, the tag
blocks (tag fields) are referred to as ex.tension blocks. Cur
rently, two ex.tension blocks are su.p ported, although the data
block is also a tag field (the official documentation does not
refer to it as such, however). The first ex.tension block is a com
ment block for information on the image creator, software
used, scanning equipment, and so on. The second ex.tension
block contains image control commands that define additional

FEATURE
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control functions related to various aspects of image display.
Figure 1 shows the structure of a GIF file. Note that exten
sion blocks can come before or after the image data. The num
ber of colors or gray-scale shades available is stored as a 3-bit
number. Hence, from 2 to 256 colors or shades (I to 8 bits per
pixel) can be displayed. The raster data is stored as codes that
reference the active color table. A color-table entry has 1 byte
for each color plane (red, green, and blue), allowing for a pal
ette of over 16 million colors. This entry must then be interpo
lated to the nearest color value available on the reading com
puter.
GIF files may have several color maps. Most use a single
global map, but this is not required. In addition to, or in place
of, the global map, a local color map can be defined in the ras
ter data block. This local map is used only for the data block it
appears in. If a local map exists, the global map is not used.
GIF is geared toward the exchange of images among small
systems. Because it is largely an end-user format, it supports an
extra interlacing feature . In an interlaced image, the horizontal
lines are stored out of order in such a way that the entire image
is displayed in four passes over the screen. The first pass dis
plays every eighth line, and each succeeding pass adds a line
between previously displayed lines until the image is complete.
This feature allows you right away to see the entire image par
tially completed, rather than a part of the image wholly com
plete and the rest of the screen blank . GIF has as yet found little
use in applications software, and the software that does support
it consists largely of conversion programs.

Header
Byte order
LL-least to most significant
MM-most to least significant

0

Version number

2

42
Offset of the first IFD
(value X)

4

Image file directory

x

Number of entries A

X+2

Entry 0

X+14

Entry 1

Addresses
are in bytes.

TIFF
Whereas GIF implements some of the tag-field approach to
help circumvent obsolescence, the Tag Image File Format is
based wholly on the concept. TIFF was developed jointly by
Aldus and Microsoft as a common format for scanner vendors
and desktop publishing software. Since its introduction, TIFF
has grown to far exceed the expectations of its designers. As
shown in figure 2, the initial header contains only 8 bytes. All
information and parameters relating to the image are stored in
tag fields . The current version of TIFF (5.0) includes 45 such
fields; this number is misleading, however, because there are
two separate tag fields to specify the image dimensions , as well
as fields to identify the creating computer, model, make, art
ist, description, software, and date. Several necessary fields
have default values and so need not be specified (although it is a
good idea to do so in any case). Many of the tag fields are not
necessary to produce images, although an image may become
distorted without them. For example, TIFF provides fields that
enable images of unusual aspect ratios to be displayed properly.
Without the proper field data, the image will appear stretched.
TIFF is an all-encompassing format. It supports several
compression schemes, special image-control functions, and
many other features. Because TIFF is large, it requires exten
sive coding to develop a complete implementation. To help pro
grammers deal with this complexity, version 5.0 defines four
TIFF classes: TIFF-B for bilevel (I-bit) images, TIFF-G for
gray-scale images, TIFF-P for palette-color images, and TIFF
R for RGB images. TIFF-X refers to a program that supports
all four classes. These classes enable application programs to
use only the features they need to perform properly. Each class
has minimum fields that must be supported to ensure compati
bility, and programs need not make use of the other fields.
TIFF files have no set order in which data must appear other
than the initial 8-byte header. The image-file directory (IFD)
contains a list of the fields present in the file. The directory

X,Y,andZ
Entry A-1

X+2+(A-1) x1 2

Offset to next IFD

X+2+A x12

are variables
containing
offsets.
A is a variable.

Directory entry

y

Tag

Y+2

Data type

Y+4

Length of data
(in terms of type)

Y+8

Offset to value Z

,I

v.,,.

Figure 2: The TIFF image format.

cominued
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entry offset points to the location in the file where the informa
tion is stored. This allows the data to be placed anywhere
within the file. The actual image data is stored in "strips" that
are found through an entry in the file directory. These strips
can be of any width. The default is one strip containing the en
tire file, but to simplify buffering, the format specifications
recommend that strips be about SK bytes long. Because TIFF is
a pointer-based format, it is necessarily more complex than
GIF, but this greatly enhances the flexibility because field data
can be written in any order.
TIFF, like GIF, supports multiple images in a single file (re
ferred to as subfiles), although decoders are not required to
process them. The last entry in an IFD is either 0000 for end of
file or an offset to the IFD of the next subfile.
TIFF supports two methods of storing color data. TIFF-Pis
similar to GIF. A single field defines a color map for the image.
The image data itself is then stored as codes relative to the color
map. This method allows for efficient storage, although it is
limited to 256 colors. The color map draws its entries from a
48-bit palette (flFF's basic unit of structure is the 2-byte word;
hence, 16 bits a.re present in each of the red, green, and blue
planes). TIFF-R is used to define full RGB images. A pixel is
represented by three 8-bit RGB values that provide over 16 mil
lion colors.
To facilitate the faithful reproduction of images on a range of
equipment, TIFF supports several extra fields. These fields are
typically oflittle use on hardware-specific formats and a.re gen
erally missing from other hardware-independent formats. The
ability to redefine the white point and the primary chromatici
ties is important when images are displayed on nonstandard
equipment. For example, modem computer monitors no longer
use the National Television System Committee chromaticities
and white point, although television monitors often do. An
other important ability is aspect ratio specification. Most com
puters have roughly the same aspect rat.io, although there are
notable exceptions-particularly the Macintosh. (GIF also sup
ports the ability to vary aspect ratios.) In addition, you may
wish to include a field that is relevant only to your applications.
These fields can be registered with Aldus and Microsoft to en
sure that they remain unique (the tag field number is a 16-bit
va.l ue, so there is plenty of room for proprietary fields).
TIFF supports several different compression schemes. For
most applications, the most useful is a variant of LZW com
pression. Also supported are CCITT Group 3 I-Dimensional
Modified Huffman RLE and the Mac's Paclcbits.

Trading Images
For the foreseeable future, a great many graphics formats will
remain. NAPLPS still rightfully enjoys a substantial follow
ing, although this will decrease as graphics abilities increase
and processors become faster. You can expect to see TIFF con
tinue to spread through applications across the land. Its power
and flexibility ma.ke it especially attract.ive to commercial soft
ware developers. However, its complexity will probably keep it
out of the realm of the casual programmer.
For the less-sophisticated computer enthusiast looking to
trade images with friends, GIF is the likely choice, even though
its limitation to 256 colors is already a hindrance to Amiga
owners and others with high-color-resolution boards. From the
programmers' point of view , graphics transfers will never be
pretty, but end users will see spectacular results. •

Gerald L Graef is a programmer for a civil engineering firm
in Milwaukee. Wisconsin. He can be conlacted on BlX as
''ggraef ,,
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Paradox 3.0 ............. 449
PFS: Professional File 2.0 .. 165
Powerbase 2.3 . . . .
. 169
Q&A30 ..
. .. 209
Revelation Advanced
.469
RBase Compiler Ver. 1.0 ... 580
RBase For DOS 2.t
459
Reflex .
. 95
Relate & Report
. 99
VP Info .
. ... 63

Autosketch Enhanced
DesignCad 20 3.0
EasyCad2.05
.
Generic Cad Level 3
MathCad 2.0 .

S61
219
119
159
. 245

GRAPHICS
Corel Draw .
. .. $275
PFSFirst Graphics .
. 87
Grasp
...
. . 82
HarvardGraphics 2.12 .
274
Printmaster Plus .......... 29
Prinlshop .
. 34
Show Partner Fx
199

~SER FRIENDLY TERl,,S & COIWITIONS

. 235
. 349
.... 479
. 649
. 339
. 189
249
169
229

$699
• 18 J\lo nth w.irran• y
• IOI-key kcy ho a r d
• Parn llc l/Sc riilVCluck
Calendar

• IO ~IM z
• 640 Kn hnsc 1nc n1o ry

• ATI Grt.1ph ic Solutio n
in l' ll 1ded

. ~ · s-uos J.J. G\\1-BASIC
• O th er XT &AT modcb
;1 1si 1ni lar savings

• 360 KB Drive

MOOEMS
OFI INT
Everex 300/1200
Everex 2400 MNP INT
Everex 2400 MNP EXT
Hayes 1200
Hayes 2400
U.S. Robotics
2400E
9600HST
Sportster 1200 INT
Sportster 2400 INT

HARO DRIVES
$89
. 69
159
. 189
289
435
335
609
79
145

A

$1049
Bernoulli B120X
Bernoulli Cans
In Stock
Core Hard Drives .
Call
MirnScribe
Spec ial
Seagate 20 MB w/Cont
259
Seagate 30 MB w/Cont .
279
Seagate 251-140MB28 Mil 409
Seagate ST 125 w/Cont
31 9
Seagate ST t38 w/Cont
369
Seagate ST 251
369
SeagateST 4096
585

E
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PROJECT MANAGER

UTILITIES

ACCOUNTING

Super Project Plus
$255
nmehne Pro Ver. 3.0
364
Total Harvard Manager 3.0t 369

386 To The Max
S59
Allways
85
Battery Watch
25
Copy II PC .
23
Copywr1te
55
Core Fast
72
Oesqv1ew 2.2 .
. 79
Direct Access .
49
Disk Manager .
59
Disk Technician Advanced
108
Fastback Plus 2.01
104
Fasttrax .
29
Form tools
56
Formworx
.... 85
H-TEST
. 49
Lotus Magellan
99
Mace Gold . . ............ 81
Microsoft Windows 286 ..... 63
Microsoft Windows 386 .... 125
Norton Advanced 4.5 .
. . 79
Norton Commander2.0 .... 49
Org Plus Adv . .
79
PC Tools Deluxe 5 0 .
. . 44
OOOSll .
.. 49
QEMM386
. 39
Sidekick Plus
125
Sideways . .
39
Soflware Carousel
43
Spmnte
.. 49
XTree Pro . .
64

Bedford Accountmg
Sl 39
Check Write Plus
29
Dae Easy Acct . Ver 3 0
59
Dae Easy Light
42
Dollars & Sense
99
Managing Your Money 5.0 .. 119
Peachtree Business Acct . 149
Peachtree W/POQ .
220
Quicken
30

Brooklyn Bridge Universal .. $75
Carbon Copy Plus .
. 106
Crosstalk XVI .
. 99
Oesklink . .
99
Lap Link 3 .
. 79
PC Anywhere Ill
. 69
Pro Com Plus .
. .. 44

. $415
.... 89
89
439
419

Super-16TE
T his compact ,
affordable PC XT offer s
sp eed &, fl exi bility and
includes ELECTRIC

w

COMMUNICATION
PROGRAMS

INTEGRATED
Enable DA . . . .
PFS First Choice
Microsoft Works .
Smart Software .
Symphony 2.0 .

$519
. . 669

WORD PROCESSING

Adobe Illustrator Window . $409
BitstreamFonts ...... 119ea.
Pagemaker Ver. 3.0
499
PFS: First Publisher 2 0
. 73
Ventura Publisher 2.0 .
. 479
Ventura Pro EXT
377
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Grammat1k Ill .
$49
Microsoft Word 5 0
225
Mult1mate Advantage II
.. 285
PFS· Office Wnter
245
PFS: Professional Wme 2.1 129
Right Writer
. 49
SPF/PC 2.1 .
. 169
Will Maker 3.0 . .
. . 37
Word Perfect 5.0 .
. ... 209
Word Perfect Library 2.0
. 65
Wordstar Pro 5.5
.... 229
Wordstar 2000 Plus . .
. 273
Xywrile Ill Plus ..
. .... 216

OESKTOP PUBLISHING

E

DES K &, KE\'WORKS .

. $349
AST VGA Plus
ATI EGA Wonder 800 .
. 229
ATI VGA Wonder ......... 319
Everex Viewpoint 256K . .. 249
Orchid Designer 800
.... 232
Orchid Pro Designer w/256K 299
Paradise Autoswitch EGA 480 179
Paradise VGA Plus . . .... 259
Paradise VGA Pro
... 449
Vega Fastwrite .
. 349

INTEL
... $153
80287 .
80287-8 .
... 219
80287-10
. 259
80387-16 .... - ..... . . 399
80387-20
. 439
8087-2 . .
. 139

R
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COMPUTERS
S529
669

Complete Hand Scanner 400 Sl 43
OFI Scanner
189
Logitech Bus NEW .
. 79
Logitech Scanman Hi-Res 179
Microsoft Bus w/Pa1ntbrush . 99
PC Mouse II w/Paint .
79

0

w

D

HARD CARDS

MONITORS
Monochrome
$79
Hyundai Amber w 111
Samsung White
95
CGA
.
249
Hyundai
Magnavox 8762 RGB
. 255
EGA
Hyundai
.. 349
Magnavox CM 9053
. 370
VGA
Imtee
.. 355
NEC Multisync 2A ... . . 519
Seiko t430 ..
. .. 599
Multlsync
Mitsubishi Diamondscan . 499
NEC Multisync 30
. 679
Princeton Ultra 16
843
Curtis Ruby Plus .
Emerson Surge Protector
Keyuorncs KB 101 .
Logical Connection 256K
Mach Ill Joystick
Masterpiece
150 Wan Power Supply
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DOS
MS-DOS 3.3
MS-DOS 4.0t

$85
.... 89

LANGUAGES
Brammaker .
. ....... $79
Microsoft C5.1
. 299
Microsolt Fortran
... 295
Microsoft Macro Assembler .. 99
Microsoft Quick Basic 4.5 . 65
Microsoft Quick C2 O
.. 65
Quick Pascal
45
Borland
TurboC2 0
95
Turbo CProfessional .
165
Turbo Pascal 5 5 . .
99
Turbo Prolog 2.0
95
Turbo Prolog Toolbox
65
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Display this month 's
BIX activities

R

~DAY, 9/5, 9 PM FST. First Tuesday: "Hard Disku~ions"
Let's talk about hard-drive partitioning, hard-drive management, backup and restore methods-and any

other disk-drive problems and solutions you may have-at the ibm.pc conference. (join ibm .pc/cbix)

THURSDAY, 917, 8:30-9:30 PM FST. "Multitasking and Ada"
Randy Brukardt and Dan Stock of R.R. Software continue their discussion of the Ada language. What
tasking capabilities does Ada provide? Will your operating system's multitasking features help Ada .. . or
conflict with it? (join janus.ada/cbix)

IBM Exchange Opens
BlX has opened the IBM Exchange, with Barry Nance as
editor. As with our other exchanges-the Macintosh , Bulletin
Board, and User Group exchanges-its purpose is to better
focus our activities and make the BIX system easier for
you to use. The IBM Exchange conferences and their moder
ators are:
ibm.pc
John Fistere
ibm.at
Donald Osgood
ibm.ps
Matt Trask
ibm.os2
Dave Nanian
ibm.dos
Bill Bourn
ibm .os.386
Curt Franklin
ibm. repairshop
Dave Rirkind
ibm .new.prods
Jon Fleming
ibm .exchange
Jerry McReynolds
ibm.utils
Pete White
ibm .other
Tom Wagner
There are several new features in the exchanges, including:
Tutorials-Formal tutorial topics or threads are included as
part or the regular exchange conferences.
RIX ''strip maps'' -These are narrative messages directing
you to specific, related threads in multiple conferences. As
such , they 'll guide you through virtual single-topic discus
sions spread over several conferences or topics .
What's hot and what's not-Moderators will be posting
narrative summaries or interesting current activity. Not
exhaustive or inclusive, these summaries will only supple
ment regular digests by serving as quick pointers to
what 's hot.
Panels of experts-We'll be scheduling occasional group
discussions by visitingexperts, to be held in the regular
conference areas. Not to be confused with CBix sessions,
they'll be conducted over several da}'Sor weeks.

On-Line Hosts-You 'll find host-moderators on duty in
CBix to point you to specific information and help you use
BIX . Check your digest topics to find out when the modera
tors will be on-line.
Digestive aids- The Exchange editor will prepare and post
weekly digests highlighting what happened in the Exchange
during the previous week .
New listings for the week-The Exchange editor also will
post detailed descriptions or files uploaded to listings during
the previous week , including the exact name and location or
each file.
The Best of RIX-They 're back , and you can find them on
BIX . The traditional Best or BIX reports will be prepared by
moderators and posted monthly in selected exchanges.
Help us help you. by sending us your opinions ofthe
Exchanges and your suggestions on ways in which we can
improve BL'( in general. Please send them to "sysmgr."
through B/Xmail.

AU-Month Conferences and CBix events
Unwind by the C-What better way to settle down from
the August MacWorld convention than by picking up a good
book? Especially if it's the Think LightSpeed C tutorial . Using
the "Macintosh Programming Primer" by Mark and Reed
(Addison Wesley) as the base text , we continue to work
through the book interactively , from the basics to the
more advanced. So no matter when you join the tutorial ,
you'll find the trail we left for you to learn from . (join
mac.novice tutorial)
Blue Tuesdays-Every Tuesday in September (9 PM EST),
drop in on this special CBix session conducted by IBM
Exchange moderators. You and other IBM-users will discuss
IBM PC programming, hardware, applications software , and
more . (join the main CBix area, channel I, band B)

Finally. An on-line service
that doesn't nickel and dime you.
It's BIX's Oat-fee service.

BlX is short for BYTE Information
Exchange. The on-Line informa
tion service that's yours for an
unheard-of flat fee of just S39 for
three months• - an amount you
could easily blow in just two to
four hours with an hourly race,
on-Line service. ( ot to mention
the fact that you'd be nickel-and
dimed for its monthly minimums.)
And here's another distinction :
BlX is strictly for microcomputer
pros; it contains no " fluff." As a
subscriber, here 's what you've
got coming to you:
0 All the information and ideas
exchanged in more than ISO
microcomputer-related confer
ences - a give-and-take in which
yo u can participate.

0 Microbytes Daily - up-to-the
minute industry news and new
product information .
0 Plus support from hardware
vendors and software publishers,
access to extensive software
libraries, and the use of our
electronic mail service - which
allows binary attachments.
Subscribe to BlX right now 
using your computer and modem.

Set your telecommunications
program for full duplex , 8 bits, no
parity, 1 stop bit, or 7 bits, even
parity, 1 stop bit. Now dial BlX at
61 7-861-9767, hit the return key ,
and respond as follows :
You Enter
bix
bix.flatfee

You can charge your BlX
subscription to major credit
cards, or have it billed to your
company. You may also purchase

unlimited off-peak access via
Tymnet for just S15 per month,
or $2 per off-peak hour.
For additional information ,
including your local Tymnet
access number , call 800-227-2983
(in New Hampshi re 603-924-7681 ). f-1i~~~
"Based on a S156 annual fee, billed
quarterly - a subscription which you
may cancel at any lime without future
quarterly charges. Ifyou prefer, you
may subscribe for a 3-month trial at
just S59.

lllX

One Phoenix Mill Lane
Peterborough , NH 03458
800-227-2983 •in H6o3-924-768 1

When we staned selling MKS prod
ucts in 1986. the Tax Collectors were
among the first to notice. They assessed
our promise to bring the power and
flexibility of a U IX environment to the
DOS desktop.
And then they came to call.
We're happy to repon that the Tax
People* quickly decided that MKS
products were the perfect way to train
u ers on UN IX operating systems using
the PCs everyone was already familiar
with. And the perfect way to speed
development of new programs and
procedures.

highly efficient program generator.
simplifing the creation of languages and
compilers for DOS and OS/2. The set is
completed with MKS RCS (Revision
Control System), which gives total
control of text tile revisions. and MKS
Make. which provides an efficient way to
automate the production and maintenance
of any ·ize project.
All together they are the most effi
cient. most productive, and friendliest
way to cross the bridge between DOS or
OS/2. and UNIX .

Get the new - but don't give up the old
The MKS Programming
Plarfonn gives programmers the
be t of both worlds - vinually
~/
unrestricted access to the power and / ~
flex ibility of UNIX operating
systems, and full DOS or OS/2
'
::
capabilities. With MKS your
PC becomes a powe1ful and
productive U IX worksta
tion. whenever you need it.
The Platfon11 includes
four proven members of the
MKS family of software:
MKS Toolkit, LEX & YACC.
RCS. and Make.
The hean of the Platfonn is
the MKS Toolkit. It provides a
complete set of utility pro
grams and over 150 com
mands compatible with UNIX
System Y.3. It ;liso includes the MKS
Korn Shell. a command interpretor,
MKS Yi editor. and the MKS
AWK programming lan
guage.
Next is MKS LEX &
YACC. which work together as a

Beyond multiple plotform support
The Programming Platfo1m perfonns
on standard PC networks like Novell
NetWare and PC NFS with the illusion of
a complete UN IX timesharing system.
This means you can hook your PC to PC
NFS. allowing it to be used as a UNIX
workstation.
MKS is an active participant on the
POSIX standards comm ittee. and we
track the shell and utilities standard to the
fullest extent. We take care to build the
underlying POSIX kernel functionality on
DOS and OS/2 into MKS software before
moving utilities. That's why the Platfom1
gives you 100% UNIX and POSIX
'\. · compatibility, with no surprises.

Ideal training tools

i1 ..,

·

Fast. painless training is another
l> \. benefit of the Programming Platfonn.
Developers can use their familiar PC
keyboards while moving effonlessly
to UNIX on the desktop. and
exposure to new commands and
functionality becomes pan of
the novice's working day.
The Toxmon odds it up
When you stack up all the
advantages of the Programming
Platfonn - access to powerful
development tools, time-saving
management functions, full pona
bility, easy training. and our
unswerving dedication to the
POSIX standard - it's no wonder that
the people with the toughest jobs to do.
like the Taxman. tum to MKS.
To learn more about The Programming
Platfom1 and other MKS produc
tivity and development tools.
call us today. Maybe we
can make your job a little
less taxing.

r
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After Long Investigation, The
Taxman Came To Talk To Us
30 day money-back guarantee
MKS Programming Platform prices ore:
DOS
OS/2

S665
$1225

In Continentol USA coll: I ·800·265·2797
Oui.ide Continenlal USA coll: I ·519·884·2251
Fox: 1·5I9·884·8861

Authorized MKS Dealers:
2·736·6064
364·53499 or
I ·833-1022 Of
0763·73455
Netherlands
20· 14· 24·63
We.I Germany 551 -792488 or
06 I ·214908 a'
721 ·886·664
Belgium
England

Head Office:
35 King Street North
Waterloo, Ontario

Canedo. N2J 2W9

"We're not allowed to use thew otfiaal name Bu1 you know who we mean.
MKS rs a rrademark of Monot Kem Sysiems Inc. Other trademarks have been oted and MKS ackno¥Mdges them
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More Power to You

FEATURE

THE
UNIX SHELL
More than just a collection ofcommands, the Unix shell
is often used to build applications
Greg Comeau
he Unix shell in its various forms is the user's
interface to the computer's operations. One
reason for Unix's popularity is its support of a
rich command set . The Unix shell (or Jbin Jsh)
is the most popular tool of this group of com
mands. It is defined as a "command programming language,"
implying that it is only a sequential command executor, much
like those found under non-Unix machines. However, this
doesn't do the shell justice. It is a full-fledged programming
language supporting looping and logic constructs, variables,
functions, parameters, and
features unique to Unix (such
as pipes) that allow it to be a
true and consistent operatingsystem interface.
The Unix shell supports
both terminal and file pro
cessing: You can use it either
interactively or by inserting
programs into files called
shell scripts. You can execute
commands or shell con
structs, such as loops, direct
ly from the keyboard or from
a script. Thus, you have im
mediate access to a simple
command spawner or to more
complex capabilities. And if
you 're writing shell-script
programs, the shell's inter
pretive nature lets you create
and modify scripts in a quick,
easy, and reliable environ
ment. This dual quality
makes the shell very popular.
Although there are many
flavors of Unix shells, the
IUUSTRATION : ROBERT TINNEY © 1989

Bourne shell is currently the only one that comes standard with
all Unix systems. Therefore, I'll concentrate on the Bourne
shell (/bin/ sh), while also covering some of the important fea
tures found in other shells.

How Does It Work?
The Unix shell is an interpreter, analyzing each command line
separately. Shell scripts are simple text files created with an
editor, such as ed or vi. For example, if you placed the
statement
i=lOO
echo i has the value of $i
into a file named fl, you
would have a simple shell
script that initializes the vari
able i and then displays its
value in text with the echo
command. (Although shell
scripts are text files, the shell
typically requires that they be
both readable and executable.
To make a text file execut
able, you would issue the
command chmod u+x fl,
where fl is the name of the
text file.)
Input to the shell can take
the form of a command from
the Unix command set, a
built-in shell command, or a
control-flow command. At
the lowest level are the com
mands, consisting of words
separated by spaces, such as
conMued
SEPTEMBER 1989 • 8 YT E
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ls / usr / bin. The first word is the command name or path
name you want to execute; the others are the arguments to be
supplied to that command as it executes. The shell waits for
each command to terminate and then sets an exit status that it
and other programs can act on , perhaps by printing an error
message or by branching to some other section of script.
The shell also lets you compound commands with the pipe.
You type two simple commands separated by a pipe sign, the I
character, to indicate that the output of the first is to become the
input of the second. For example, to count the number of files
in your directory, you enter ls /usr / bin I wc - 1, where ls
creates a list of files and wc -1 counts the number of lines in the

The

Bourne

shell will let you combine groups
ofsimple commands and pipes
into compound commands and
"super" commands for more power.

ls output to obtain the number of files in the directory.
When you enter ls by itself, its default standard output is
directed to your terminal. When a command is executed , by
default it looks to the terminal for standard input. However,
you can connect the standard output of any one command (ls)
to the standard input of any other command (we) with the pipe.
Thus, the shell lets you combine groups of simple commands
and pipes into compound commands and "super" commands
for more power.

Shell Variables
The shell also lets you create variables much like those found in
most popular programming languages. All shell variables are
character strings that can be either converted or treated as other
data types. Also, because you don't need to declare shell vari
ables, they are created dynamically.
In the simple shell script above, the first line contains an as
signment to a variable 1. (Notice the lack of spaces on this line.)
The statement will assign the text " 100" to i. This adds the
newly created variable to your shell's local environment. As
long as it is not one of the shell's readonJ.y variables , you can
change the variable at will.
Besides the variables that your program creates, there's also
an inherited variable environment list that your shell and pro
grams can receive from other applications or shells, or by de
fault from the system. Among these are
• PATH-a list of colon-separated directory names providing
search paths for commands;
• HOME-usually the user's home directory;
• PSl-the primary command-line prompt for the shell (this
is typically a$, but you can customize it as necessary);
• MAIL-the location of E-mail;
• TERM-the type of terminal display currently in use; and
• SHELL-the path name of the currently executing shell
(this variable is typically set to / bin / sh).
316
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You can export your local variables into the environment list
with the export command. Many commercial applications re
quire that you specify temporary file-directory names or even
options by using environment variables. This is a convenient
way to pass information to them. For example,
$
$
$
$

TEMP_PATH= / usr / tmp
OPTIONS=-dbj
export TEMP_PATH OPTIONS
app # some application using these
variables

[Editor's note: The$ is the Bourne shell prompt and implies thaJ
the following line is entered directly to the shell. ]
You may want to provide default values for environment vari
ables and place them in the .profile file of your home direc
tory . Then, each time you log in, the shell looks for the file and
sets the environment variables . This feature is usefu l because
in many situations the variables remain fixed throughout the
log-in session.
The shell also provides several odd-looking variables that
contain special information related to how your shell func
tions. They let you easily accomplish many commonly needed
tasks :
• $#contains the number of parameters passed to the shell ;
• $-contains flags set on shell start-up or by the set
commands;
• $?holds the return code (in deci mal) of the last foreground
command executed;
• $$has the process ID number of the shell-handy for
creating temporary filenames;
• $ ! contains the process ID number of the last background
command executed; and
• $0 has the name of the currently executing command.
Some shell variables are called positional parameters. When
a shell script is invoked from the command line or by another
shell script, it can provide arguments to the called program.
For instance, if you create the script args.sh
echo
echo
echo
echo
echo

Number of args is $#
1=$1
2=$2
3=$3
4=$4

and execute it by entering args .sh on the command line, you
would get Number of args is 0 and nothing in the arguments. If
you execute the same script as args .sh ab c def, you would
get this result :
Number of args is 6
l=a
2=b
3=c
4=d
Notice the variables $1 and $2. These variables assume the
values of each of the respective arguments when the shell calls
the script . For instance, $3 takes on the value of the third arg u
ment, the c. This capability comes in handy when you individ
ually process command options or filenames.
The variable $* represents all the positional parameters at
conliflllld
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Unix Tools for DOS
Charles Herring
ome Unix commands have found their way onto DOS ma
chines, where they perform functions similar to existing
DOS commands. They are being used instead of their DOS
counterparts for several reasons. For one, as DOS systems have
grown in size and complexity, few DOS commands have been
extended to reflect the growth of the systems. Unix is a more
mature operating system, designed to manage more complex
tasks, and Unix commands thus offer more options than their
DOS counterparts. Also, Unix commands were designed to
work with each other.
Many users who are familiar with Unix, who simply prefer
the Unix commands to DOS, or who are using both Unix and
DOS and want a consistent interface, have brought the Unix
commands OYCr.

S

Basic Commands
Many implementations of Unix commands in the DOS environ
ment do not perform exactly the same or have the same options
as their Unix counterparts. The commands in the following list
should have the same basic function and options in any
implementation:

Is
ls (list files) is the Unix counterpart of the DOS DIR com
mand. It 1.ists information about files and directories. DIR bas
two display options: /v for wide-column display and /p for
pause. ls bas many output format options; some implementa
tions have over 20.
By default (BSD Unix) the files in the current directory are
displayed in a soned multicolumn format. Most versions of ls
include the a, 1, and t opt.ions. Most versions also support an
option (-R), similar to the DOS TREE command, to list direc
tories and fiJes recursively.
DIV

Moving files from a directory or disk to another location is a
frequent task. Under DOS, this requires the use of both the
COPY and the DELETE commands. The mv (move) command
does this in a singl.e action. There are two forms of the mv
command:

deeply nested directories is inconvenient.
The rm (remove) command was developed to remedy this
problem. rm removes files and directories. The -r option causes
rm to recursively remove all files and directories in the speci
fied directory path. For example, rm -r vp 1. *will remove all
files under vp. Because of the potential devastation to forgotten
files in the path, the -i option should be used whenever a recur
sive rm is invoked. This option interactively queries the user for
affirmation on deleting each file.

Adwnced Tools
Unix tools read their input from the standard input and write
their data to the standard output. Tools that change the data/text
fed to them in this way are called.filters. Two commonly used
filters are pg and pr, which paginate files for the screen and
printer, respectively.
Other commonly used but more advanced tools are sed (a
character stream editor), grep (a pattern pass filter), and awk (a
report generator).

grep
grep is a filter that uses regular expressions to match input
lines. Each line of input data matching the regular expression is
sent to the standard output. grep is invoked on the command
line as follows:
grep ( - options] regular-expression files
grep bas a number of options that can be included on the com
mand line. For example, -1 causes grep to ignore case in pat
tern matching.
One of a family of three pattern-matching filters, grep uses a
limited form of regular expression that does not permit alter
ation (I), zero or one occurrence (?), one or more occurrences
( + ), or parentheses for grouping.
Ao example use of grep would be to find all occurrences of
the include statement in a C application:
grep "#include •.c >include. trt

The first form is equivalent to RENAME (i.e., file 2 will be
renamed to file I). The second form moves (copies and then
deletes) tl:ie specified files to a directory. Some implementa
tions ofmv also permit directories to be renamed.

The regular ex.pression "#include matches all lines in the C
source files that begin with #include. The metacharacter • in a
regular expression specifies that the pattern, #include in this
case, must be at the beginning of the li.oe.
grep is used to search for a pattern of characters in text files.
Programmers find it very useful in performing tasks such as
locating all occurrences of a given variable name across many
source code files.

rm

awk

DOS machines have been called upon to perform ever more
complex tasks, and the directory structures have grown quite
l.a rge. Managing these directories can be awkward using the
DOS RMDIR command to remove directories. First, RMDIR
requires the directory to be empty of files. This requires the use
ofthe DELETE command before RMDIR can be used. Second,
the directories must be removed one at a time. Thus, removing

awk is a pattern-matching programming language designed for
text processing and report generation. It can be used to generate
simple reports or to write complex programs. awk was devel
oped in 1977 by Alfred Aho, Peter Weinberger, and Brian Ker
nighan of AT&T Bell Laboratories (awk is an acronym for Aho
Weinberger Kernighan). It began as an experiment to integrate
and generalize the grep and sed utilities. However, because of

mv filel file2
mv files directory
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once. For instance, if you were to create anothe r script called
allargs.sh
echo Number of args is $#
echo All the arguments are: $*
ils popularily, it was greatly expanded, and an enhanced ver
sion was released in 1985.
awk is an interpreted language like BASIC or dBASE III. Its
programs are stored in text files. The basic format of an awk
stalement is pattern { action}. When an awk program is run ,
lines are read from the input data file. Each line is then separat
ed into fields. If the current line matches the pattern, the action
is executed. An awk statement can consist of only a pattern or an
action. A pattern alone will print each input line that il matches.
An action alone will be applied to every input line. The action
part can consist of any number of statements.
The simplest form of a pattern is the expression. An example
of an expression is $1 = = "Name". This pattern will match
any input line whose firs t field ($1) is the string "Name" . awk
also supports regular expressions.
The { action } part of the basic awk statement follows the
pattern and can be a single statement or many statements sepa
rated by new lines and semicolons. The action can consist of
expressions and control statements. The control statements are
analogous to C control statements and include the following:
if (expression) statements
if (expression) statements else statements

while (expression) statements
for (expression; expression; expression) statements
do statements while (expression)
In addition to expressions and control statements, awk offers
many built-in functions for arithmetic and string operations as
well as arrays.
awk is a powerful and fun-to-use language. It can be used to
write simple one-line filters invoked from the command line or
to write an assembler. It serves as a good introduction to the C
language and can be used as a prototyping language.

Unix Shells for DOS
In Unix, a shell is the user interface to the operating system just
as COMMAND .COM is in DOS . The shell executes user com
mands and provides a job control language similar to the DOS
batch facility.
At least two commercially available Unix shells are available
that transform your DOS machine into a Unix look-alike. Of
course, they do not implement multitasking, multiuser, and
networking, but they do provide a full complement of Unix
commands and tools .
MKS Toolkit by Mortice Kern Systems and PolyShell by
PolyTron each provide all the basic Unix tools , including some
very sophisticated ones such as awk . As Unix has evolved,
many different shells have been developed . The MKS Toolkit
implements the features of the Korn shell, the newest in the
family of shells, developed at AT&T. PolyShell is compatible
with the Bourne shell as found on Berkeley Unix (BSD).
Charles Herring is a computer scientist living in Champaign,
Illinois. He has completed an M. S. in compu.ter science and has
a special interest i11 simulation software. He can be reached on
BIX clo "editors. "

and run it as allargs.sh ab c def g. you would get the follow
ing output:
Number of args is 7
All the arguments are : a b c d e f g
This can be useful when outputting values or iterating through
a group of values in a for loop.

In the Loop
Table l shows the built-in commands for looping and control
flow logic that the shell supports. (Note that the Bourne shell
doesn't support a goto command.)
Listing 1 shows a shell script that uses all these constructs. It
is the beginning of a file management application. In most
cases, the test command (or the [ expr I command, for short)
is used as the command target to control branching in while
and i f statements . Only if the commands in the target produce
an exit status of zero is the body of a while loop or the then
part of the i f statement executed .
The test ( [ ] ) command is useful for evaluating various
expressions. It returns a zero exit status on successful comple
tion or a nonzero exit stat us when an error has occurred; there
fore, it is often the target command. In the first line. the script
checks to make sure that the number of arguments ($#) is not
equal to zero before continuing. You can use any command you
want as the command target as long as it returns a predictable
exit statu s.
If you execute the script without any arguments, it will print
an error message and terminate itself with the built-in exit
command (table 2 contains a list of the shell's built-in com
mands). The script can also specify its exit status as hold. so its
invoker can determine whether it failed .
The getfile shell function in listing I behaves much like a
subroutine since it is called and can return a value. However.
I'm only interested here in printing a string and reading a value.
Notice that you can pass parameters to shell functions; within
functions, they perform just like positional parameters.
The for loop iterates through each argument individually by
implicitly assigning each argument to i. The variable named is
assigned each word in the "i n" list one at a time. In this case.
the list contains all the parameters passed to the program.
Another powerful shell statement is the case statement,
which allows the flow of logic to continue to one of many
choices. The shell evaluates i and compares it to each of the
text patterns until a match is found. It then executes the com
mand from that pattern to the next; ; and then jumps to the next
statement after the esac keyword.
The while [ 1 ] construct tells the script to loop forever .
(This can be shortened to while true.) The statements and
commands within this loop will continue to execute until you
enter a valid response to the deletion request. When you do , a
break statement is executed, and the shell transfers control to
the end of the loop .
Other Features
The Unix shell's 1/0 capabilities are extensive . For example.
you can use
co111i11ued
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• <to take standard input from a specified file;
• > to send standard output to a specified file ;
• « to read shell input until a specified point and treat the
resulting text as the standard input ;
• » to append standard output to a specified file ;
• <&n to duplicate the standard input from the file
descriptor n (file descriptors are numbers; for example , 0

Table 1: Shell commands for looping and co11trol-flow
logic.
1. while command do commands done
2. for variablename in wordl . .. wordN do commands done
3. if command then commands fl or
i f command then commands elif command then
commands fl or
i f command then commands else commands fi
4. case word in pa tternl ) commands;; ... patternN)
commands ; ; esac
5. shellfunction() {comman ds}

is standard input , I is standard output . and 2 is stand ard
error);
• >&n to dupl icate the standard output from the file
descriptor n;
• <&-to close the standa rd input ; and
• >&- to close the standard output.
If you use MS-DOS , you' re already familiar with a subset of
these , because MS-DOS borrowed its use of redirection from
the Unix shell. But redirect ion is much more powerful in Unix.
In general, Unix shell commands execute synchronously. A
command is spawned for execution, and the shell waits for its
completion . Synchronous processing is also termed foreground
processing . The shell (and Uni x, of course) also allows back
ground or asynchronous processing , which is invoked by ap
pending an &to the command .
There are a few steps that the shell goes th rough to analyze
the words on a line. In addition to the va riable substitutions it
performs on seeing a$ character , it also uses wild-card substi 
tutions. The fo llowi ng a re the wild-card metacharacters and
their meanings:

• * matches any characte rs in a filename ;
Listing 1: A partial file-management application
showing the use ofthe Unix shell 's built-in commands
for looping and co11trol-flow logic.
if [ $# = 0 J
then
echo "$0 : No options supplied I!"
e xi t l
fi
rtf1le()

Table 2: Special built-in shell commands.

. file

break
continue
cd

echo "$1 \c "
read somefile
for i in $ •
do
case $i in
- p)
getf1le "Enter name of file to print:"
echo pr $somef1le

eval
exec
exit
export

;;

- d)
getfile "Enter name of file to delete:"
while [ 1 )
do
echo 11 Are you sure you .,ant to delete $somefile? \ c"
read ans
case $ans In
YIYlyeslYES)
nn $somef1le
break
ii

nlNlno lNO )
echo NOT rming $somef1le
break
esac
done

read

')

Allows you to treat named variables as constants.
Used to configure the current state of the shell.
Also used to set positional parameters explicitly
rather than having them as explici t arguments to
the script/shell.

shift

Causes $1 to take on the value of $2. $2 to take on
$3 . and so on.
Used in testing expressions and setting an
exit status for various logic· branching constructs.
Allows the shell or script that set the trap to
execute a specified compound command upon
receipt of specified interrupt signals.
Sets or queries the maximum file and/or pipe size.
Provides a mechanism to communicate to Unix
default file-protection bits so that you don't
mistakenly create security problems.
Waits for " ch ild" processes that have run in the
background to terminate.

test
(or [ expr])
trap

u 1m1t
umask

echo "$0: Error processing arguments"
exit 1
;;
esac

done
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Jumps to the end of a f or or while loop and
continues to the next iteration.
Changes the directory of the process being
executed.
Allows you to execute input data as a command.
Causes another program to overlay the current
script.
Terminates a shell script with an explicit exit
status.
Allows you to transport named variables to the
environment of commands that the current shell is
executing .
Reads data from the standard input into named
variables.

readonly
set

;;

II put othe r cases here

Sets a zero exit status-the null command .
Allows named file to be executed by the current
acti ve shell as a subroutine.
Breaks out of a for or 1o1hile loop.

wait
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• ? matches a single character in a filename;
• [char-list] matches a specified list or range of
characters; and
• [! char-lis t ] matches any characters not in the specified
list or range.

Here's what happens when you use the echo command to dem
onstrate an incomplete list of permutations using these
metacharacters:
• $ echo* outputs all the filenames in the current directory;
•$echo *.c outputs all the .c files in the current directory;

cally don't execute very quickly . In addition, they are text files
and must be distributed in source code form.
Because scripts are simple text files, you can 't use them to
provide or enforce the security mechanisms available under
Unix (see "Safe and Secure?" by Patrick Wood, May BYTE).
Security is a capability available only by first activating an exe
cutable binary file that has the setuid bit set. Another such bit,
the sticky bit, which is used to enhance system performance,
is not an option with shell scripts either.
There are shell script translators that circumvent these short
comings by rendering C source code from the shell script. You
can compile this program to produce a fast and secure binary
object file without rewriting your shell script prototype.

A Shell Collection

T wo other popular
shells are the C-shell and the Korn
shell. Both these alternatives to
the Bourne shell offer benefits.

The Bourne shell is not the only shell available under Unix.
Two other popular shells are the C-shell (csh) and the Korn
shell (ksh). Both these alternatives offer several benefits that
will appeal to users .
With csh, which was originally developed under the Berke
ley Standard Distribution derivative of Unix , you have the abil
ity to obtain a "history" of previously executed commands and
review them and also the ability to re-execute and/or edit com
mands or their arguments from the history. The BSD prompt is

%.
• $echo ex*. c outputs all the . c files in the current
directory with names beginning with ex;
• $ echo f? outputs all files beginning with the letter f and
followed by any one character; and
• $echo [ a-m ] * outputs all files beginning with a letter
from a through m.
Once the files that match the desired pattern are found, the
matches for the wild-card argument are sorted and become re
placements for the word in the argument list.
Another type of processing that occurs as the shell generates
arguments is called quotation deciphering . This occurs at five
levels .

The Korn shell (a superset of the Bourne shell developed at
AT&T) supports history and editing in a way that is similar in
concept but different in implementation. The Korn shell uses
the termcaps database to allow scrolling through the command
history in a terminal-independent manner. Also, editing newly
entered commands or commands that already exist in the ks h
history can assume a vi or emacs (two popular line editors)
mode . (The default Korn prompt is$. )
Besides the interactive benefits of csh and ks h, their general
makeup is similar to that of the Bourne shell. They all have
loops, logic constructs, variables, and so on. However, their
grammars vary slightly. Both csh and ks h support arrays.
They also support arithmetic capabilities; however, ks h is su
perior in this respect.
Job control is one of several other features that the Bourne
shell doesn't support. Using job control in an interactive shell ,
you can control the execution of background processes , includ
ing termination, temporary halting, and background-fore
ground switching . This is useful if you want to create your own
batch-processing environment.

I. No quoting, which performs variable substitutions and wild
carding as necessary; for example, if you enter echo The value
of PATH, the response will be The value of PATH .
2. 'expr' , where the shell picks up the single-quoted string
literal and won't perform any variable substitutions or wild
carding; for example, the input echo '*' will produce the out
Shelling the Future
put *, and echo ' The val ue of PATH is $PATH' will result in Unix shells have begun their migration into the MS-DOS
The value of PATH is $PATH.
world. For instance, MKS (Mortice Kern Systems) of Canada
3. \ one-char, which quotes the character following the \ with
has been providing a Korn shell for the past few years with rea
out expansion; for example, echo The value of \ $PATH is sonable AT&T Korn-shell compatibility. In addition , Comeau
$PATH produces The value of $PATH is : / bin: / usr / bin.
Computing offers CCsh for MS-DOS.
4 . "expr", which performs variable and command substitu
Migrations of these and other tools to OS/2 should occur in
tion ; for example, entering echo "The value of PATH is the near future . These tools provide one stepping-stone into an
$PATH" results in The value of PATH is : / bin: / usr / bin.
era of open systems and connectivity. •
5 . 'command-expr' , which executes the command and replaces
BIBLIOGRAPHY
the argument with the command's standard output (called com
mand redirection); for example, if you enter echo "The value Kochan , Steven, and Patrick Wood . Unix Shell Programming . In
dianapolis , IN: Sams/Hayden Books , 1987.
of PATH is $PATH"> / tm p / ts t followed by echo ' c at
/ tmp / tst ' , then the output will be The value of PATH is Unix System V User 's Manual . AT&T , 1988 .
: / bin : / usr / bin.
Greg Comeau is CEO of Comeau Computing, an independent
Shortcomings
software development and consulting firm specializing in pro
gramming tools and training for the Unix, C, and C + + market
The Unix shell is an interpreter, and as such, it has both advan
place. He can be reached on BIX as "comeau."
tages and disadvantages . On the minus side , shell scripts typi
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LAPTOP

TECHNOLOGY
REDUX
Major innovations
in small peripheral
devices increase the
laptop's utility

hile some engineers work to
make computers bigger,
faster, and more powerful,
others are striving to make
them more portable. In June, at a trade
show called Portable Computing '89, I
got a look at some of the most interesting
new technological developments in lap
top computing. By the way, I wrote this
in~tallment of Under the Hood almost
entirely on a laptop .

W

Display Technology:
Color on the Horizon
Laptop displays used to be small and dif
ficult to read . Nowadays , virtually every
model has a high-contrast supertwist
display, and most have backlighting.
Resolutions range from those of the IBM
CGA (many machines) to monochrome
VGA (Compaq's SLT and a few others) ,
but none , so far, have had color.
Th is will soon change, however .
Sharp Electronics is now demonstrating
the PC-8000, a portable computer with a
20-MHz 80386, a 40-megabyte hard disk
drive, and a VGA-compatible 640- by
480-pixel LCD color screen. The screen,
which will also be sold as a component to
other manufacturers, is capable of show
ing 512 distinct colors. The colored areas
are arranged in stripes (similar to the
way the phosphors are arranged on the
surface of a Sony Trinitron TV tube), and
the resolution is eight lines per milli
meter. (Since it takes three lines-one of
each color-to make a single pixel, the
effective dot pitch is on the order of
0.375 mm-not much greater than that of
a good CRT.)

The PC-8000's display uses double
layer supertwist nematic (D-STN or
DST) liquid-crystal technology (see fig
ure I). As the name implies, the display
has two layers of liquid-crystal material.
The rear layer, called the "driven " layer,
does most of the work: It contains the ac
tive cells that control the opacity of each
pixel. But if this were the only layer , a
phenomenon called the birefringence ef
fect would cause the color of the light
passing through the cells to be distorted,
particularly when the cells were only
partially opaque.
The second layer, which is always
transparent and doesn't have electrodes,
contains more liquid-crystal material
and is oriented so as to neutralize the
color-distorting effects of the first. The
result is an array of pixels that appear to
change from nearly complete opacity to a
neutral gray to clear without significant
color distortion.
The image on Sharp's DST display
isn 't very legible without a back light.
Sharp uses a "hot cathode" fluorescent
tube to provide illumination. Unfortu
nately, this means that machines using
this technology will require significant
amounts of power; they probably won't
run off batteries, at least at first.

A Big Blue Rising Sun
Toshiba and IBM are also working on an
impressive flat-panel color display tech
nology . The two companies have been
showing off a 9- by I I-inch color LCD
screen that uses active matrix technology
(see figure 2) . The IBM/Toshiba color
display is one of the highest-resolution
LCD screens developed to date . Each
pixel of the display consists of four sepa
rate cells or dots (red, green, blue, and
white) instead of the usual three, allow
ing a total of 16 (2 4 ) possible colors . The
white cell helps the display to achieve
high contrast without markedly increas
ing the size of the pixels. The cells are
controlled by thin-film transistors
(TFTs) made of amorphous silicon, and

they can switch on and off at a rate of 60
Hz, making large, flat-panel TVs pos
sible. The dot pitch of the display is 0.40
mm-again, not much bigger than a pixel
on a good CRT.
The display is backlit by a fluorescent
tube; the light passes through a polariz
ing filter and then through the liquid
crystal cells , which can change the angle
of polarization of the light, depending on
whether the associated transistor is on or
off. Finally, the light reaches the front
polarizer , which allows it to pass only if
it has not been "twisted" by the liquid
crystal material.
Amorphous semiconductors are a rela
tively new technology, first used in solar
cells and nonvolatile memories. They
aren't always as efficient as crystalline
semiconductors, but they're easier to
produce in bulk . This makes them an ex
cellent choice for large displays, where
yield is more important than efficiency.
Limiting the number of colors to 16
(each cell fully on or fully off) helps to
mask differences in the gains of the indi
vidual TFTs. But engineers are working
on ways to ensure enough uniformity
among the 1.5 million transistors of the
display to allow a wider range of colors.
This is the best current technology ,
but it's expensive and difficult to pro
duce in quantity: There are four transis
tors in each of the 375,000 pixels , and
every one of these transistors has to work
for the display to pass muster.
People who see the IBM/Toshiba dis
play are often tempted to reach around
the back to assure themselves that it's
really not a CRT. Alas, it may be a year
or two before the technology demon
strated in this display is commercially
available. In the meantime, Toshiba and
Zenith-like Sharp-are showing lap
tops based on more conventional LCD
technology. So is Mitsubishi, although
its offerings will initially be available
only in Japan. There's no telling who
will be first to market , but it 's clear that
continued
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within a year there will be lots of color
laptops to choose from.

Small Drives, Large Capacities
Laptops now have at least as many stor
age options as desktop models have.
Compact 3 ~-inch hard disk drives that
weigh less than floppy disk drives are

available from Conner Peripherals and
other companies, and 2 112 -inch hard disk
drives are now in systems like the new
Agilis (see "The Ever-Shrinking, Ever
Expanding Laptops," August BYTE).
Many manufacturers, however, are
opting to make their machines smaller
and lighter by providing no nvolatile

RAM disks instead. The 4~-pou n d NEC
UltraLite has a I-megabyte or 2-mega
byte RAM disk with a separate battery
that keeps it alive even whe n the main
battery runs out. (It also uses ROM car
tridges to hold some programs .) The To
shiba TIOOO weighs in at 6 112 pounds and
has an optional 760K-byte nonvolatile

(b) Double-layer supertwlst LCD
Front polarizer
Front glass

Passive cell

Liquid-crystal material

(a) Standard LCD
Front polarizer

Glass substrate

Active cell

Glass substrate
Electrodes
Rear glass

Rear glass

Rear polarizer

Rear polarizer

Figure I: The major difference bet ween the standard LCD (a) and the double-layer supertwist (DST) display (b) is the addition
ofa passive liquid-crystal layer in front ofthe active LCD layer. The additional layer reduces color distortion .

Display electrode

Common electrode
Color filter layer

Backlight

200µ
~-1---

Diffusion plate

Polarizer

Liquid crystal

Polarizer

Common substrate

Figure 2: IBM and Toshiba are jointly developing a high-resolwion color LCD screen. The 14-inch display contains
1. 5 million color dots. Four dots (red, green, blue , and white) combine to form a single pixel. Since a dot is either completely on
or completely off, there are 16 possible colors.
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RAM disk.
Even more interesting and capacious
are the new high-capacity floppy disk
drives on the way from Insite Peripherals
and Brier Technology. To understand
how these drives manage to store 20
megabytes or more on an ordinary floppy
disk, you must first know that the storage
capacity of flexible media is normally
limited by two factors: the maximum
density of the bits on each track and the
accuracy with which you can position the
head. Insite Peripherals and Brier Tech
nology have taken different approaches
to the same problem: replacing th e
"open-loop" stepper motors of conven

(a)

tional floppy disk drives with more accu
rate positioning systems that can accom
modate irregularities and eccentricities
in the disk . They also use run-length
limited (RLL) encoding (see the Febru
ary Under the Hood) to increase the bit
density.
Insite's Floptical drives use standard
3'h-inch floppy disks with special laser
markings etched into their surfaces (see
figure 3). Light from an infrared LED is
focused on the disk ; an optical servo sys
tem dubbed diamond tracking, very
much like the one used in compact disks,
follows the markings. The very precise

The No.I
disassembler
in Japan...

continued

Photodetector

Floptical
disk

Read/
write
head

Detail of
read/write
head slider

is made
in the U.S.A.
DASM® has dazzled the
computer-savvy Japanese
with its fully symbolic dis
assembler: typically 98% +
in the interactive mode;
90% + in default mode. Now
we'd like to show American
corporate programmers why
we're No. 1 in Japan. For a
free brochure, or better yet,
to place your order direct,
just call 1-800-437-5200 ext.
300. The price? $250 .00
or 32,000~ .

(b)

PES

. '•...·.
lr\j

PES phase is
shifted by changing
digital input to DACs

Jb
Software

Figure 3: (a) The Floptical disk technology increases data density by using an
optical track to generate precise tracking ofthe read/write head.
(b) Alignment ofthe head to optical servo tracks is accomplished with a Phase
Error Signal shift technique using multiple digital analog converters.

Takes as input: 80286
and below EXE, COM & BIN files up to
~ 200K. Needs: MSDOS vs 2.0 +; 1SOK
user memory; one 5'1•" disk drive.
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positioning obtained in this way allows
the tracks to be packed much closer to
gether than they can be on a standard
floppy disk drive. The track density of
the Floptical media is 1250 tracks per
inch; a standard floppy disk, by compar
ison, has 45 to 135 tpi. The Floptical's
bit density is 24, 145 bits per inch (bpi).
Brier's Flextra drives use special two
layer magnetic media and a servo tech
nique called T3 , for Twin Tier Tracking
(see figure 4). An embedded, unerasable

magnetic layer deep below the surface
contains servo information, while the
upper layer carries the data.
In addition to the special servo tech
nique, Brier also uses multizone record
ing to fit more data on the disk. The disk
is divided into three ring-shaped zones;
tracks in the outer zone contain 48 sec
tors , those in the middle 40, and those on
the inside only 32. Most conventional
disk drives store the same amount of data
on each track; this means that the total

8051 68HC11

capacity of the disk is limited by the ca
pacity of the innermost (and shortest)
track. Changing the number of sectors
per track lets Brier exploit the additional
circumference of the outer tracks. The
rated bit density of the Brier drives is
26 ,000 bpi. The track density is 777 tpi
for the two lower-priced models, and
1555 tpi for the more expensive one. (In
site' s literature makes a conflicting
claim that the maximum track density for
a magnetic system is less than 1000 tpi.)
Brier's intermediate model can also
read-but not write to- IBM-compatible
3 Yi-i nch disks.
Insite's drive has a formatted capacity
rating of 20.8 megabytes and an average
seek time of 65 milliseconds. Brier's
specs are better: The high-end model
boasts a formatted capacity of 43 . 2
megabytes, with an average track-to
track seek time of29 ms . (The higher ca
pacity is probably due to the multizone
recording technique, while the higher
speed is most likely due to smaller head
size and weight. )
Insite' s media can be made from stan
dard 3 1/i-inch floppy disks by a special
machine that Insite plans to sell to third
parties. Brier' s disks, on the other hand,
must be specially manufactured. There
fore, Floptical disks (which are expected
to sell for $10) wil 1 probably be about
half the price of Brier's media.
Both drives use SCSI interfaces, so
they should be compatible with a wide
variety of machines. Both also weigh
around 2 pounds, so either one should be
able to fit into a laptop without imposing
an excessive weight penalty.

Peripheral Issues

Austra lia (02) 654 t 873 , Austr ia (0222) 38 76 38, Benelu x +31 1858 -16133, Denmark 102) 65 81 I I , Finland
90-452 I 255, France (0 1)-69 4 I 2 80 1, Great Britain 0962-73 3 I 40, Israel (031 48 48 32, Italy 10 1I I 77 I 00 I 0.
Korea (02) 784 784 I , New Zealand (091 392-464, Portugal (01 ) 83 56 70, Sweden, Norway (040) 92 24 25 ,
Singapore 065 743-2086, Spai n (93) 2 I 7 23 40, Switzerland 101) 740 4 I OS. Taiwan (02) 76402 15,
W est Germany 0 183 I - 1687, USA FAX (408) 378-7869.
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Finding peripherals that will work with a
particular brand of laptop can be a prob
lem . Some of the larger laptops and lug
gables have IBM ISA-compatible slots,
but few small, battery-powered units do.
Some machines can be fitted with an ex
pansion chassis, but since these are low
volume items, they 're generally quite ex
pensive-and they're hard to take on the
road . And when a manufacturer does
provide an expansion bus, chances are
it's a unique design. (So far, only Ya
maha has designed its laptops to use a
connector that 's compatible with another
machine's-in this case , the Toshiba
Tl 100 + 's). Slot configurations even
differ among different units from the
same manufacturer; my TlOOO. for in
stance, won't take expansion cards that
fit the rest of the Toshiba line.
All this incompatibility hurts laptop
users by keeping peripheral prices high .
continued
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"It's a simple formula.
The more power under the
hood, the faster you go. Well,
I just found a 386 PC with a
Ferrari engine."
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ZENITH INNOVATES AGAIN™
Racing at 8.2 MIPS: Zenith shatters the 33MHz speed barrier with
one of the fastest lntel386™ workstations ever built.

Even after you see it, you still might not believe that any 386/33 workstation
can deliver such unprecedented speed and reliability as Zenith Data Systems'
Z-386/ 33. But it's true.
Up to 30% faster than many 25MHz desktops, Zenith's Z-386/33 even
exceeds the limits of other 33MHz systems. In fact, its super-fast processor, disk
and memory subsystems give you uncompromising performance. So you can
blaze through the most demanding scientific, engineering and manufacturing
applications at an almost unheard of 8.2 MIPS.
For those who need 25MHz power, there's the Zenith Z-386/25. It, too, gives
you high-powered file serving, CAD/CAM/CAE, multi-tasking and multi-user
capabilities. And each lets you take advantage of thousands of industry standard
peripherals as well as such advanced operating environments as MS OS/2~
and SCO™ Xenix~
Both 32-bit powerhouse workstations also let you add hard drives and up
to 64MB of memory to keep pace with your growing needs. Plus, they come
standard with MS-DOS~ And all hard
drive models even include Microso~
Windows/ 386.
So if you need a faster workstation
or the fastest-shift into overdrive with
Zenith's Z-386/25 or Z-386/33 today.
For the name of your nearest Zenith Data
Systems authorized dealer, call:

1-800-553-0350.

data

systems
THE QUALITY GOES IN BEFORE THE NAME GOES ON"

Graphics simulate Microsoft8 Windows. a product and trademark

or Microsoft

Corpo ration. MS-DOS. MS OS/ 2. Microsoft Windows/ 386 and Xenix are
registered trademarks of Microsoft Corporation. SCO is a trademark of The
Santa Cruz Operation. Inc. lntel386 is a trademark of Intel Corporation.

•Source: Power Meter™ V 1.5, The Database Group, Inc., Upland, CA. MI PS: Millions oflnstruc1ior1S Per Second..
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Brier Technology

Sharp Electronics Corp.

(Flextra disk drive)
2363 Bering Dr.
San Jose, CA 95131
(408) 435-8463

(PC-8000, JX-100 Handheld
Color Scanner)
Sharp Plaza
Mahwah, NJ 07430
(201) 529-9500
Inquiry 1085.

Inquiry 1081.
Holmes Mkrosystems

Toshiba America, Inc.

(PFIDO)
2620 South 900 West
Salt Lake City, UT 84119
(801 ) 975-9929
Inquiry 1082.
IBM
(Forthcoming IBM/Toshiba high
resolution color LCD screen)
Research Division
P.O. Box 218
Yorktown Heights, NY 10598
(914) 945-3037
Inquiry 1084.

(Forthcoming IBM/Toshiba high
resolution color LCD screen,
TIOOO, TIOOO + )
9740 Irvine Blvd.
Irvine , CA 92718
(714) 583-3000
Inquiry 1086.

Xircom
(Pocket Ethernet adapter)
22231 Mulholland Hwy ., Suite 114
Woodland Hills, CA 91364
(818) 884-8755
Inquiry 1087.

Insite Peripherals
(Floptical disk drive)
2363 Calle de! Mundo
Santa Clara, CA 95054
(408) 946-8080

Inquiry 1083.

(216) 439-4091
Tele. 6602820884 •Fax (216) 439-4093
IOlotL a... •lJ971l..._R_ •~l-.UI~

lA9111111 tory.&
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What's really called for is a standard
laptop bus-something like Hewlett
Packard's HP Interface Loop , which was
developed for HP 's calculators. Until the
industry agrees on such an interface,
however, peripheral makers will be
forced to find clever ways to connect pe
ripherals using exi sting ports.
One s uch peripheral is Xircom' s
Pocket Ethernet adapter. This device ,

which attaches to a laptop 's parallel port ,
lets you hook into an Ethernet-based
LAN . You can do everything you can do
on any other network station , including
uploading and downloading data and exe
cuting programs. While some software
(e. g . , LapLink) lets you do the sa me
thing, nothing can quite compare with
the convenience of having the resources
continued
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Twin Tier Tracking (T 3 )

r.,...ao <.att.irt"•)i.t.M

-t

Data

Oxide
coating

Servo

_!

Disk cross section

Figure 4: Brier 's T 3 (Twin Tier Tracking) Servo System uses two layers of magnetic
information. The deeper layer is permanent and provides th e tracking information.

Our Swans make waves.
You're looking at a flock of Swans that are
making waves in the computer indus try.
Waves that have many competitors running
for sa fer ground. Don't let their low price
fool you. Compatibility, reliability, perform
ance a nd unsurpassed cus tomer satisfaction
have made Swan a bird of prey. No wonder.
Just look at what Swan has to offer:
• 30-Day satisfaction guarantee
• Toll-free technical support
• Full one-year warranty
• Fast, sure delivery
• Sorbus®on-site service option
Capture a Swan and put it to work for
you in your home or office. All Swan com
puters offer the top-rated Phoenix ROM BIOS
to assure 100% compatibility. Ju st plug it in
- and take off.

Standard Features
CPU
Soeed(MHz)
BIOS
Norton SI Ratin1< v 4.0
Standard Memorv
Shadow BIOS
Memorv Upgrades

Coorocessor Sunnort
Expansion Slots: 32-bit
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Additiona l Features
3.5"' Flonnv Drive

386/200

12/6

386SX
80386SX
16/ 8

XT10

8088-1
10/4.77

Ckx.-kCalend•.u

w /B.t lt~

S.ck.up and Sttup/Ut£11t~ Oak
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M~I")()<; & GW BASIC add «A9

When Add-Ons Begin to Add Up...
Call Swan Toll-Free 1-800-468-9044
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Drive Options Mono' c;GA

Swan brand na me peripherals inherit all the quality a nd value you fi nd
in Swan computers. And Swan Technologies keeps good company ...
with unsinkable values from the world's leading software and hardwa re
manufacturers. Call us for our catalog of other g reat Swan values.
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of an entire LAN at your disposal.
The Pocket Ethernet adapter comes in
two varieties-one for thin Ethernet
(cheapernet) and one with a standard
communications connector. The unit is
packaged with an IPX driver for Novell's
NetWare. There are no NetBIOS or TCP/
IP packages available at this writing ,
though with luck there may be by the
time you read this.
A peek inside the Pocket Ethernet
adapter reveals a standard National
Semiconductor Ethernet chip and a cus
tom application-specific IC that handles
the interface to the serial port. Presum
ably, this same ASIC can be used to drive
other chips for other types of networks;
according to president Dirk Gates, Xir
com is now working on a Pocket Token
Ring adapter that will interface to a
microcomputer in the same way.
Another very clever peripheral that
should be available by press time is the
PFIDO (Printer/Fax Input Device with
Output) from Holmes Microsystems.
This gadget weighs less than 4 pounds
and measures only about 10 by 2 \4 by 3
inches, yet it's a complete monochrome
scanner and thermal printer in a single

unit . It at1aches to the serial port of your
laptop and is meant to work with an inter
nal fax card on an NEC, Zenith, or high
end Toshiba portable. (Alas, there
doesn't seem to be any provision for an
external fax modem , so other porta
bles-and my TIOOO-may not be able to
use this device .)
Most of us have seen those lit1le hand
held scanners that scan a monochrome
image into just about any machine
through a serial port , but Sharp has come
up with something even more useful: A
miniature 4- by 6-inch color flatbed
scanner. Dubbed the JX-100 Handheld
Color Scanner, it does color separations
using three filters and a single charge
coupled device sensor.
The output can be specified at I , 2, 4,
or 6 bits per pixel , and it runs off 12
volts, either from batteries or from an AC
adapter. Combined with one of the new
flat-panel color displays, th is device
should let you do serious color desktop
publishing on the road .
Finally, the laptop industry has been
abuzz lately with rumors about a patent
dispute concerning-of all things- lap
top computer hinges . GRiD Systems.

IMMEDIATE
GRATIFICATION!

You need it now, not a month from now ...
and you need it to be right.

now owned by Tandy , patented certain
key aspects of the hinges it used to make
its original clamshell-style laptops .
Tandy, now in control of the patent , is
said to be approaching other laptop ven
dors and demanding that they pay license
fees. It's not clear whether laptop prices
will rise as a result, but the dispute , like
many patent issues , bears watching .
As you can see from the variety of
technological developments under way ,
there's no single direction in the laptop
world. Still , there is a common thread :
Makers of laptops and laptop peripherals
are pushing their resources and ingenuity
to the limit to make their products small 
er, lighter, and more convenient to use .
Even if you don't own a laptop, you can
expect to reap the benefits of these ef
forts in future computer products . •

l. Brett Glass is a freelance program
mer. author, and hardware designer re
siding in Palo Alto, California. He can be
reached on BIX as "glass."
Your questions and comments are wel
come . Write to: Editor , BYTE, On e
Phoenix Mill Lane, Peterborough, NH
03458.

NEWFOR 1VRBO C PROGRAMMERS

Three
Serious Tools
at a ridiculously low price.
Take advantage of th1s special
introductory price. Reg. price $179.00
The Working Toolbox Software Program comes complete with an cxten·
sive 310 page manual loaded with exampks and a 30-day money back
guarantee. Tilis ridirulous price is good until October I. 1989.

TIIE WORKING TOOLBOX
THE WORKING ISAM

THE WORKING

· Slores data in B+ Trees.

SCREEN PAINTER
· Frkndlr imc:ractin: cmironm<:nt.
· Daw entry and display.
· Box & lint: drawing supponed.

· Maximum of 256 indexes.
· RAM buffers for high ~ed .

· 6 t)p<:S o f inckxL-S availahk
· Mull i -fidd indt:xing.

· All indexes scored in o ne file.
·Automa tic

Rc.TO\~ rv.

· r\ 'fult i colo r scn: cns at a Klanct' 1
·SUPER FA.W SCREENS
· \'( 'rites C !'oOUrcc c ode r c:tdv to tx.·

compiled under any melll{iry n1<xkl.

· FREE SOl/R\.E CO L.iE

THE HANDY LIBRARY
· GrcJt functi o n."'i for e:isit:r pro
· Pop Up. Pull down and har
gran1ming and pn>kssional n:sults. menus with one functio n call'

· lncdligenc da ta entry and display.
· Chwlapping windows

F INISH

· All mt:lll{lf\"modds supported.
· Date com't:rsion funct ions.

Don't waste any more time, order now! Special introductory price
of $79.99 plusS& H. Call (our toll-free number)or fax your order.

PRUTOTYPES • DEMOS • n!TOR/.<J..S • PRESENTAnONS

Screen design. Screen Capture. Music Module.
4th Generation Language.
Programmer's Utilities. $299.95~
G ENE SIS
(505)821-9425

800-777-1437

Requires IBM PC, PSl2, or compatible. cum>. ~
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(DEALERS: 123)

5197 N.W. 15th SL. Suite 120, Margate, FL 33063

No Royalties' ORDER OW ONLY S79.99
1 800-423-1611or305-970-0372
or FAX 305-735-3459
Turbo C is> rqpstcrro tmk:nurlc of Borland lnicnuliooal
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KAYPRO COMPUTERS
Rugged, Reliable, Reputable
All Kaypro computers
feature:

KAYPRO XT
$549
Base System with Single Floppy, No Video

XT Computer

.

Video.Options

(includes monnor & video adapter)

Disk Drive
Options

14· Flat
Mono

Dual Floppies

899

1399

1599

20 MB Hard Drive,
single floppy

1150

1649

1849

30 MB Hard Drive,
single floppy

1210

1699

1899

True .31 Dot Pitch
VGA
VGA Plus

• A rugged, American-built
chassis with vinyl-clad case
• A reliable, one-year limited
warranty
• A reputation of 37 years in
aerospace electronics; 8 years
in the computer business
Standard Features

XT

286/12

286/16

386/20

CPU
8088N-20 80286
80286
80386
Speed (MHz)
4.77/10.0 6/12
8/16
20
Standard RAM
640KB
1MB
1MB
1MB
Keyboard
101 Key 101 Key 101 Key 101 Key
Clock/Calendar
Lithium Battery Back-up
Expansion Slots (16-Bit)
4
6
6
Expansion Slots (8-Bit)
8
2
2
3
Serial Ports
1
1
1
1
Parallel Ports
1
1
1
1
Additional 110 Ports
1 Game
Device Bays
4
6
6
6
Power Supply
150W
200W
200W
200W
Operating System·

Free

Free

Free

lMB
RAM

KAYPRO 286/16
$1399
Base System with Single 1.2MB Floppy, No Video

286/16

Video Options
(includes monitor & video adapter )

Disk Drive
Options

14" Flat
Mono

20 MB (40ms)

1699

2249

2449

40 MB (28ms)

1999

2649

2849

70 MB (28ms)

2149

2749

2949

True .31 Dot Pitch
VGA
VGA Plus

Free

Ask abou t Kaypro's full line of high
performance microcomputers, including
the new 80386, 33 MHz machine.

lMB
RAM

30-Day Money-Back Guarantee
CALL TOLL-FREE

1-800-289-9899
FAX: 619-259-4713
Phone: 619-481-3953

KAYPRO 286/12
$999
Base System wilh Single 1.2MB Floppy, No Video

286/12

Hours: Mon. - Fri., 8:00 a.m. - 4:30 p.m . P.S.T.
Payment: MasterCard, Visa, or Cashier's Check
preferred. Terms ava ilable on approved cred it.
Shipping and Handling: Within U.S.A., 3%
minimum for UPS Ground. Call for shipping
charges with al ternate carriers.
Sales Tax: California residents, add 7%.

Video Options
(includes monitor & video adapter)

Disk Drive
Options

14" Flat
Mono

20MB (40ms)

t499

True .31 Dot Pitch
VGA
VGA Plus
2049

2249

40MB (28ms)

1799

2449

2649

70MB (28ms)

1949

2549

2749

Dealer and Corporate Inquiries Welcome
==-=~..::::.:=:.~
----------------
------
-----_.. --- ---
-- -

®

Base System with Single t .2MB Floppy, No Video

386/20

Video Options
(includes monitor & video adapter)

Disk Drive
Options

14" Flat
Mono

40MB (28ms)

2799

True .3 t Dot Pitch
VGA
VGA Plus
3349

3549

COMPUTERS

70MB (28ms)

3099

3649

3849

533 Stevens Avenue
Solana Beach, CA 92075

150MB (28ms)

3849

4395

4595

Prices, terms, and specifications subject to change without notice.
.
'Each Kaypro computer is shipped with DR DOS 3.4 by Digital Research, Inc., an MS DOS- compatible operating system that runs up to 25 % taster.

lliuntdclletl pricing and performance
from VNS.
The Economical VNS 286
A Completl 12 MHZ High-Speed VNS 286 System
UJitll 40/llB (aBMS) Hard Dislt
Complete System Features:
• 80286 CPU, 8/ 12 MHZ Dual Speed, Keyboard
Selectable
• High-Speed RAM, 512K Expandable to 4MB on the
Motherboard
• Phoenix BIOS
• 40MB Hard Drive, 1.2MB F1oppy Drive
• Ultra High-Speed F1oppy, Hard Disk Controller
1:1Interleave, 800KB/ Sec Transfer Rate
• High Resolution 12" Amber Display with Tilt and
Swivel Base, Compatible Graphics Controller
• Full 101-Key Enhanced Keyboard, Pleasant
Th.ctile-Click Feel
• 1Wo Serial and One Parallel Printer Ports and
One Mouse Port (IBM PS/ 2 Compatible)
• 3-16 Bit and 1-8 Bit Free Expansion Slots
• Clock Calendar with Off-Board Battery Backup
• 80287 Support, up to 10 MHZ
• Meets FCC Requirements

$}

29

5

Standard System without Hard Disk $995

•

Lowest Cost Upgrades
•Additional 512K Memory... $155.
• Additional l.5MB Memory... $395.
• EGA Upgrade ... $295.

Alfa ADailable with a 20MB Harri Drive - $1195.

Floe AlitlJtlonal ReasotU to CaB VNS America Now •••
• Produc.m by High Tuchnology Manufacturing Processes
• Supports 3.s• and 5.25• F1oppy Disks
•

~

'

• Early Shipment
• 100%-Compatible with Your Budget

Rln~

•complete: includes 12 MHz high-speed VNS 286 System with 40MB hard disk drive, monitor and keyboard.

VNS America eorp.
796 Boston Post Road
Marlboro, Massachusetts 01752 U.SA
In Massachusetts 508-481-3726
FAX: 508-481-2218

Use Your MasterCard or VISA
Call 9 a.m. to 8 p.m. EST Mon.-Fri.
9 a.m. to 5 p.m. EST Sat.

Order Now Toll-Free

1-800-444-7482
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Tom Thompson

STALKING THE
8-BIT SPECTRUM

Here' s how to get
around a prickly
problem when using
col or palettes
uring the day-to-day grind of
computer processing, the
fruits of the Information Age
can occasionally toss you some
bad apples. For example, that report you
downloaded is in a format that your word
processor refuses to recognize . Or the
first thing your hot new graphics applica
tion does is bomb and blow a IO-mega
byte black hole in your hard disk's vol
ume directory. At times like these, those
special-purpose utilities you bought earn
their money. Unfortunately , there comes
a time (guaranteed by Murphy) when you
become blessed with a problem whose
characteristics are so unique that there's
no ready-made solution.
Such problems, by their very nature,
tend to occur with crucial information.
Your only hope in this type ofjam is to be
intimately familiar with your computer
and how it works . That's because you
have to take control of the situation by
cobbling together a unique repair tool to
work around the problem . Whether or
not you save the work depends solely on
what you know. This month I want to re
late a problem I encountered on the Mac
II , and how I fixed it.
While doing some graphics work, I
discovered that, at times, the set of colors
that belonged to a scanned image file
weren't the same colors that showed up
when the file was imported into a graph
ics application. Worse, the Mac, in its ef
forts to display the best possible colors
for the front window, hampered conven
tional rescue efforts.
The solution was to craft an unconven
tional tool: a Mac function key that lets
me capture the original image colors and

D

ILLUSTRATION : JOHN LABBE © 1989

save them to a file, allowing me to re
store the image later by applying the
stored colors to the file . Since I only dab
ble in art, this problem was not a crip
pling one for me , but it was probably dev
astating for professional artists. Solving
it provided me with plenty of experience
working wi th the Mac's internals. Before
discussing the fix, I shou ld explain how
the Mac handles color.

The Mac and Color
Everything appearing on a Mac SE/30's
or Mac ll's screen is rendered by graph
ics software called Color QuickDraw. It
represents colors in an internal fo rmat
that uses a byte for each primary color:
red, green, and blue (RGB) . These 3
bytes of color information provide the
Mac with the capability of displaying up
to 2 2 4, or 16,777 ,216, possible colors.
You may have noticed the word possi
ble in that last sentence. Doesn't Apple's
newly introduced 32-Bit QuickDraw
work with 32-bit pixels that contain 24

bits of color information. allowing the
Mac to display this many colors? That's
true , but remember that a computer's
display is a combination of software and
hardware . So even though 32-Bit Quick
Draw might be willing, the hardware
might not be.
Quite often you ' II be using a video
board that manages only 8 bits of color
information, which limits you to 256
colors. Why is this? After all, most DI A
conver ter (DAC) hardware can generate
the wide range of colors if necessary .
However, it's a different matter for a
display board to have enough video
RAM to hold an image composed of24
bit pixels, and here the major obstacle
quickly becomes cost. Boards with the
several megabytes of video memory re
quired to accomplish this cost thousands
of dollars. Compare this to the price of a
typical 8-bit-deep video board , which is
about $700. Unless you've won the state
lottery, I'm willing to bet you 're seeing a
continued
SEPTEMBER 1989 • BYTE

333

HANDS

ON

SOME ASSEMBLY REQUIRED

lot fewer colors on your Mac monitor.
If 256 colors seems limiting , remem
ber that they can be any of the possible
16 .8 million. Realistic images are possi
ble if the proper colors are selected:
Warm colors for flesh tones , say, or lots
of green hues for a forest scene. This
sleight of hand, where an 8-bit value can
represent a 24-bit pixel, is ha ndled by a
set of Color Manager routines and the
display hardware.
The Color Manager uses a color look
up table (CLUD that maps QuickDraw ' s
internal 24-bit RGB value to an 8-bit
index value . It' this value that Quick
Draw writes to the video board ' s RAM.
When the pixel is displayed, the video
hardware uses its own copy of the CLUT
to map the pixel's index back into a 24
bit value that's sent to the DACs. Like
much of the information on the Mac ,
these color tables can be saved in a re
source on disk called c lut .
So far, so good . But what happens if
there' s more than one window on the
screen, as is often the case under Multi
Finder, and each window's image has its
own unique set of 256 colors? A set of
Palette Manager routines determines

how to share the limited number of
colors. The Palette Manager does the
best it can for all the windows, but it
gives preference to the frontmost win
dow, since that's the active one and typi
cally the one you 're most interested in . It
makes these judgment ca lls based on in
formation contained in data structures
called color palettes . Of course, color
palettes can be stored in a pl tt resource .
Stay acquainted with color tables and
color palettes; I'll be getting back to
them .
To facilitate the sharing of images
among applications, Apple has defined a
version 2 picture format (termed PICT)
that describes color images as a sequence
of Color QuickDraw commands. (An
earlier pre-Mac II version 1 picture for
mat dealt only with black-and-white
images.) As an image is drawn, the Color
QuickDraw commands can be recorded
into the data fork of a file whose type is
set to PICT so other Mac applications can
recognize it.
The image can also be written into a
(you guessed it) PICT resource, but in
this case , it can't be stored on the fly .
The entire image must be built in mem

ory before the Resource Manager can
write it to a file. Wherever it's saved , an
image's data can be read and "played
back " from within different applications
by using the appropriate Color Quick
Draw calls. The PICT format and Color
QuickDraw thus allow images to be
treated as objects that can be displayed,
selected, and copied to other documents
without regard to how the image was
made.

The Problem: Colors That Run
With all this software working in concert
to properly render color graphics on the
Mac II's screen , you might be wondering
where things could go wrong. Remember
that the image pixels, whether living in
video RAM or on a disk file , are com
posed of 8-bit indexes. The PICT format
also contains a copy of the color table so
that these indexes can be translated back
to 24-bit RGB values as required .
When an image is loaded into mem
ory , the Color Manager updates both
Color QuickDraw's and the video hard
ware's CLUTs from this color table , and
the image reproduces accurately . But
continued

Turbo Pascal Tools to Help You Program Faster and Easier
AMulti-User B-Tree Toolkit

"A Superbly Crafted Toolbox"

Write powerful network
compatible databases faster
and easier using 8 -Tree
Filer 5.0. You'll have the
fastest, safest, most flexible
databases- no rigid struc
ture, no TSR hassles, no running
out of files. And they're compatible with
Novell, 3Com, MS -NET, and others.
You get: • Fixed and variable length
records • Two billion records per
database • UptolOOindexesperfile
• Flexible record locking • Fail-safe
mode with journaling • Units for sort
ing, browsing, reindexing, and network
control.
8-Tree Filer includes full source
code, documentation, technical support,
and you pay NO royalties.

Turbo Professional 5.0
is a library of more than
600 state-of-the-art
routines optimized for
TurboPasca15.0. It
includes complete
source code, compre
hensive documentation, and powerful
and useful demo programs.
You get: • TSR management
• Menus and windows • BCD • Large
arrays and more. #u R#.t;,,~I Complete
mouse support • Window-oriented text
editor • Scrolling data entry screens
• Versatile pick lists • On-line reference
guide, and more.

8-Tree Filer 5.0 is only $125. (single user)
With network support, only $175.
Satisfaction guaranteed or your money back within
30 days. Turbo Pascal 4.0 or 5.0 is requi red.
Shipping and taxes prepai d in U. S. and Canada.
El.Kwhue add SI S per unit. F'or mo re information
call (4081 438-8608.
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"Turbo Professional...a superbly crafted
toolbox... /makes/ the hard stuff so easy. "
Kent Porter. Dr. Dobb's Journal. 4188

Turbo Professional 5.0 is only $125.

Analytical Tools to Help You
Write Better Programs
You'll write better Turbo
Pascal 5.0 programs easier
and faster using the power
ful analytical tools of Turbo
Analyst 5.0. You getan
integrated development envi
ronment with: • File Browser • Mouse
support • Hotkey access to the compiler,
debugger and the analytical tools.
The tools include: Pascal for
matter, Program structure analyzer, Pro
gram lister, three Execution profilers,
and Unit disassembler.
"Turbo Analyst... a valuable tool for every
Turbo Pascal programmer. The Program
Structure Analyzer...a timesaver.
The integrated environment ...impressive. "'
Namir Shammas, Turbo Tech Report, 7/88

Turbo Analyst 5.0 is only $99.
Call toll-free for credit card orders.

1-800-333-4160
TurboPower Software P.O. Box 66747 Scotts Valley. CA 95066-0747

Continental U.S. and Canada

Circle 302 on Reader Service Card

The Clipper language offers
two compelling reasons to adopt it
as your application development stan
dard: open architecture and .EXE file
generation. Clipper 5.0 boasts seven
more. We think you'll be convinced
before you reach number nine.

ll

~ Faster

11 JDevelopment.
.RTLink features faster linking
time and incremental linking, so
only the changed object files get
re-linked when you compile.

Accurate modelling of actual
circumstances is enhanced by the
power of multi-dimensional arrays.

New
Documentation,
Including an
On-line Guide.

Open Architecture.

Clipper is both powerful and easy
to use, with the most comprehensive
command and function set available.
Want more? Extend the Clipper
language with user-defined functions
written in Clipper, Assembler, Cand
other languages.

~

llW] Multi-dimensional

II I Arrays.

New and expanded documen
tation will make you immediately
productive in Clipper 5.0. And you
can access it all on-line through the
included Guide to Clipper"' and
Norton Guidesn' Engine.

User-defined

F'~ Commands.

111 You Can
1-f l Get It First!

Even more extensibility is
available in Clipper 5.0. Support for
user-defined commands allows you
to tailor your command set to a
specific business or industry.

~.EXE Ftle Generation. GET IT FIRSr.
Clipper's compiler yields stand
alone .EXE files for unrestricted
distribution, requiring no lAN
PACKs™,no run-time modules and
no licenses of any kind!

lrl Break the 640K
ii: ~ DOS Limit!

Improved memory management
in Clipper 5.0, made possible by an
exclusive version of Pocket Soft's
.RTLinkrn, lets you run applications
larger than 640K, without overlays!

GETITFREEi

~ Faster,

(I JSmaller Code.
Compiler directives allow more
efficient execution with less code
needed to accomodate varying PC
configurations.

Buy the current version of
Clipper after June 1, 1989, register
your copy, and be among the first
to get Clipper 5.0-Free! You'll
even save SlOO off the suggested
retail price of Clipper 5.0.
So, don't hesitate! Give us a call
for the name of your nearest
authorized dealer, and make your
commitment to Clipper, today.

Clipper®
The Application Development Standard

213/ 390-7923

~ Nantucket ®
Na11h1cket Corporatio11, 12555 West Jefferson Bo11levard, Los A11geles, CA 90066. 213/390-7923 FAX: 213/397-5469 TELEX: 650-2574 125. Nantucket, the
Nantucket logo and Clipper are registered trademarks ofNantucket Corporation. Other brand and product names are 11Sed for ide11tificatio11 purposes only and may be
trademarks or registered trademarks of their respective holders. Entire co11tents copyright © 1989 Nanl11cket Corporation.
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if this information is lost, the Mac II
doesn't know what RGB values to use to
reconstruct the image. In such a case, the
Mac uses what it has: a set of256 default
system colors. While this default color
table carries a wide range of colors, there
may not be nearly enough warm shades
or green hues available for the images
mentioned earlier. When this happens,
some of the scene's colors get rendered in
other hues, frequently producing hor
rific results.

How could this occur? As long as an
application uses Color QuickDraw to
display the image , there's no trouble.
However, some graphics applications use
their own routines to read in the image
data so that they can manipulate it in
their own internal format. Then the ap
plication extracts the color table from the
PICT file so that it can make sense of the
colors. Now you can see where there
might be a problem .
I used PixelPaint 1.0 to tinker with

A real time
video digitizer
for the
VGA adapter.
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color images that I scanned on a Howtek
scanner. Although the images looked
great in the scanning application, they
often looked ghastly when imported into
PixelPaint . It turns out that PixelPaint
1.0 expects to find the color table infor
mation in a custom COLR resource at
tached to the file. You ' re all set if the
PICT file contains the COLR resource
that PixelPaint expects. But if you get a
PICT file from an application that
doesn't attach this extra resource to it,
you're in trouble. Certain scanning soft
ware just doesn't supply the extra-or
correct-color resources. (Some scan
ning software covers all bets , saving not
only the image, but also COLR , clut,
and pltt resources in a file.)
My first attempt at a workaround for
this problem of colors getting away was
to use Bill Steinberg's Klutz desk acces
sory (klutz being a pun on clut). This
spiffy DA lets you examine the current
color table , modify certain colors in it if
you wish , and then save the table to a file.
Even better, when the time is right , you
can have Klutz reload the file and then
adjust the Mac II's colors to those stored
in the file.
My plan of attack was to scan in an
image, activate Klutz, and save the
image's color table . Then I'd save the
image in a PICT file. Next, I'd launch
PixelPaint and load the PICT file. Then
I'd start Klutz , load the color table file
(forcing the default colors to those I had
captured in the scanning application),
and finally save the image. PixelPaint
would, of course, add the modified
colors to a COLR resource as it saved the
file . It might be a clunky way to nail the
colors down, but at least it should solve
the problem.
What looked good in concept was
flawed in execution. When I was ready to
capture the image 's colors using Klutz,
something odd happened . Some of the
colors changed to new , bright hues , man
gling the scanned image . Now what? I
didn't have a clue until I realized that
about six of the new colors matched the
colors of the Apple logo in the menu bar.
Remember the Palette Manager? It ad
justs the display 's colors, giving priority
to the frontmost window. The frontmost
window was no longer the image win
dow , but now the Klutz DA, including
the Apple logo in the menu bar.
Every time I captured the color table
with Klutz , the Palette Manager me
thodically contaminated the color table
with the Apple logo colors. Tinkering
with the offending colors within · Klutz
didn't do any good, because the Palette
continued
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Turn your favorite
Ccompiler into a
powerful database
manager with the

ratabase Too/chest
The C/Database Toolchest™
adds sophisticated file manage
ment functions to your Power C™,
Turbo C , QuickC , or Microso C
compiler. With the C/Database
Toolchest™, your data requires
much less disk space than with
programs like dBASE , and you
can access your data much faster.
Of course the full power of C
provides you with an unlimited
amount of programming flexibility .
The C/Database Toolchest™
includes three major components :
1) An advanced B+tree library
gives you instant access to your
data.
2) A high-level ISAM library
provides you with an easy-to-use
C interface, and - - -- -

3) A complete database manager
(with C source code included)
shows you how to create impres
sive applications.
You also receive a comprehen
sive 350 page manual and a utility
for converting dBASE® files.
The C/Database Toolchest™
supports features that you'd expect
to find only in products costing ten
times as much. Advanced features
include variable length records,
variable length keys, multiple keys
per index, and multiple indexes
stored in a single file .Your data files
can contain an unlimited number of
records, and each record can be as
large as 32K bytes in length.
About the only thing that the
C/Database ToolchestTM doesn't
do is cost you a lot of money.
We've kept our price low so you
can manage your budget as easily
as your data.

Now Only $19.95!

,---------,
Order Coupon
Name _ _ _ _ _ _ _ __

Stree~--------

City_ _ _ __ _ _ _ __
Order now by calling our toll free
number or mail the coupon to:

State
Zit ' - - - Telephon..__ _ _ _ _ __
Paying By____ Money Order----Check
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Listing 1: Th e complete source listing f or the Capture CLUT FKEY. It 's compiled into a resource of type FKEY and then
pasted into the System file.
I include
#include
I include
I include
#include
#include
ltnclude
#include
#include
#include

f • Old we get the memory? • /
If (!MemError()} / • Yes• /

"EventMgr. h"
"FlleMgr.h"
"MacTypes . h"
"MemoryMgr . h"
11
pascel.h 11
"StdF!lePkg.h"
"QuickDraw . h"
"llindowMgr.h"
"Color. h 11
"SetUpA4.h"

#define NIL

) • Stuff count into header • /
( HdummyTable). colorCount = numberofColors;

f • Copy the RGB values ' /
for ( i = O; 1 <= numberofColors ; i++)

(
( "dummyTable) .colorOata[l]. red =
( " thlscolorTab) . ctTable( 1] . rgb . red;
( " dununyTable) . colorOata( l ] .green =
( " thiscolorTab) . ctTable[i] . rgb . green;
( "dununyTab le) . colorOata( i] . blue =
( " thlscolorTab) . ctTable( 1] . rgb . blue;
)
where. v = PUT_FI LLX ;
where.h = PUT_F!LLY;

OL

/ • Coords for o tput file dialog box • /
#define PUT_FlLE_)( 100
#define PUT_FILE_Y 100
/ ' number indicates the window uses color • /
#define HAS_COLOR
OxCOOO

f • Ask for filename ' f
SFPutFile(where, PSave color info es :
&out.Jleply} ;
f • Get a valid response? • /
if (out.Jleply.good) / ' Yes• /
11

!•

Indicates the graphics port is a direct device
#define DfRECT_DEVICE 16

•I

I • bytes per RGBColor entry • f
#define BYTES_!N_RGB 6

/•••M••••••••••

main

IHOO it u lOtlOU IOi ii

(
i;
file_Creator , flle_Type ;
file_error;

'"'

NIL ,

rerNum;

oldVol ;

/ • Process result from Resource Manager • /

• o t_Name;

s~l tch( ResError())

out_Reply ;

f • Reply from SFPutFile • /

(

out_vRe fNum;

tempfilelnfo ;
where; f • Top left corner of file dialog
err;
nurnberofColors ;
thiscolorTab ;
the_ll indow;

•I

/ 11 Custom resource for PixelPaint lt /
typedef struct our_Colors (
int
colorCount;
RGBColor
colorOata[];
} our_Colors, "our_Colo rHandle;

• Handle for custom resource ' I
our_ColorHandle dummyTable;
RememberAO(} ;
SetUpA4(};

I • Start our REAL code ' /
/ • Get CGrafPtr to active window• /
the_llindow = ( CGrafPtr} Frontlllndow(} ;
/ • Save current volume • /
GetVol(NIL , &oldVol};

I • 11 lndow present? • /
If ( ( the_lllndow ! = NIL} &&

!•

Uses color? • /
(( • the_llindow} . portVerslon >= HAS_COLOR) &&
/ • Uses a CLUT? •I
(( n ( •the_lll ndo1.1) . portPlxfolap) .plxelType ! = OIRECT_OEV!CE) &&
/ ' Uses a CLUT? • /
( ( (llindowPeek) the_llindow ) ->w lndowK ind ! = dlalogKind))
) ' Lock the color table handle do1.1n • /
HLock( (" (' the_llindow) portPlxMap} . pmTable} ;

I• Stash N of colors • /
numberofColors =
( " (" ( • the_\llndow) . portPlxMap}. pmTable} . ctSize ;
f • Get handle to the color table ' /
thlscolorTab = ( H('the_llindow } . portP!xMap} .pmTable;
/ ' Make a copy of it • /
err = HandToHand(&thlscolorTab} ;

I • Copy successful , continue • /
If (!err}
(
dummyTable = (our_ColorHandle) NewHandle( (BYTES_IN_RGB •
(numberofColors + 1)) + 2);

338
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) • Make the destination volume current • f
SetVol(NIL , ouLReply . vRefNum);
I • and create the file with its creator
and type specified • /
file_error = Create(out_Reply . fName ,
out_Reply. vRefNum, 'PIXR', 'PX05');
f • Now write resource map to l t • /
CreateResFile(out_Reply. fName ) ;

I

main()
int
OSType
OSErr
short
int
unsigned char
SFReply
int
Flnfo
Point
int
int
CTabHandle
CGrafPtr

11
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case dupFNErr :
/ • File already exists , wipe It out • /
file_error = FSDelete( out_Reply . fName,
out_Reply. vRefNum);
flle_error = Create(ouLReply . fName ,
out.Jleply .vRefNum , ' P!XR', ' PX05') ;
CreateResFlle( out_R.eply . fName);
case noErr :
/ ' No problem! Open the resource fork • /
refNum • OpenRFPerm( out_Reply. fName,
out_Reply. vRefNum, fsllrPerm};
/ • Add custom resource • /
AddResource(dummyTable, 'COLR',
999 , " \ PCustom Colors") ;
f • Adel the color table • /
AddHesource( thiscolorTab, 1 clu t' ,
999 , " \PColor Table");
I ' Close the file ' /
CloseResFile( refNum);
break;
default:
/ • Unkn0>m error , try to abort cle anly • /
CloseResF!le ( refNum);
f • Announce that there was a problem • /
SysBeep( 50) ;
break;
} / 'end switch• /
} / • end If out_Reply.good • /
/ • Release memory for the custom resource • /
OlsposHandle(dummyTable };
} / • end if ! MemError • /
else
Sys Beep( 50);
OisposHandle( thlscolo r Tab);
} / 'end If !err• /
else
SysBeep( 50) ;

f • Release the color table handle ' f
HUnlock( ( " ( •the_llindow). portPlxMap ) . pmTable);
) / •end if the_llindow • /
else f • No window, or bogus type • /
SysBeep ( 50) ;
/ ' Clean up • /
/ • Back to the volume we started on • f
SetVol(NIL,oldVol) ;
RestoreA4 ();
) I ' end ma In • /
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Manager simply reassigned them else
where in the color table. It didn't take too
long to realize that I couldn't use Klutz to
fix the problem.

A Keyboard Fix
An unconventional problem requires an
unconventional solution. Ideally, I
wanted to keep the window with the
image frontmost, or else the Palette
Manager would get into the act. Yet I had
to have some way to save its colors. The
answer was, in a sense, obvious: Since
pointing and clicking with the mouse
changes the window order, and thus
wreaks havoc with the color tables, don't
use it. Use the keyboard instead to trig
ger the color capture process. A function
key was what I needed.
The occasional Mac user might won
der where the function keys are on a
Mac. It's not that they're hidden, it's just
that there are no physical function keys
on a Standard Mac keyboard. (The func
tion keys on an Extended keyboard are
there primarily for those who run a DOS
emulation; they normally serve no other
purpose.) A Mac function key is actually
a combination of keystrokes: the Com

mand key, the Shift key, and a number
key pressed simultaneously. The Mac
OS intercepts these key combinations
and executes snippets of code that per
form specific actions. Mac function keys
are called FKEYs, based on the name of
the resource (FKEY) that the code is
stored in.
Apple has defined the actions for
FKEYs I through 4. Most Mac users
know that Command-Shift-I ejects the
floppy disk from the internal drive,
Command-Shift-2 ejects a floppy disk
from an external or second drive, Com
mand-Shift-3 dumps the Mac screen to a
MacPaint file, and Command-Shift-4
dumps the screen to an Imagewriter.
FKEYs 5 through 9 and 0 are unas
signed. However, these empty "slots"
can be put to use if you plug in an FKEY
resource whose resource ID number
matches one of the unassigned values.
Thanks to the flexibility of the Mac OS, I
can install my own FKEY and use it to
capture the color information.

A Close Look at the Solution
Needless to say, I wandered down a lot of
blind alleys-and got mugged in quite a

few of them-before I got it right . I
called the FKEY "Capture CLUT" and
wrote it in Symantec's Think C version
3.0. Listing I tells the whole story, but
allow me to cover some of the important
details by following the sequence of op
erations that Capture CLUT uses to grab
a color table.
When the FKEY starts, it uses the
Window Manager's FrontWindow ()
trap to select the frontmost window on
the screen. Now, to start some safety
checks, first check for the presence of a
window. FrontWindow() does the work
by returning a NIL if there isn't a win
dow.
Check that it's a color window . Why
would this be a problem on a Mac II ,
since it uses color? Well, when the Mac II
was first introduced, it was able to run
existing Mac software because it sup
ported conventional QuickDraw (black
and-white) windows as well as the Color
QuickDraw windows. It 's possible for
both types of windows to be sharing the
screen. The ability to support two differ
ent drawing environments at the same
time is a hazard. Technically, both win
dows are the same depth in the video
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Many so-called storage sub
systems are no more than a
collection of third-party com
ponents thrown together in
a box.
At Storage Dimensions, we
think a total storage solution
means a lot more.

A Complete Solution
From Start To Finish.
At Storage Dimensions, we
design our subsystems using
a "total systems" approach.

We start by developing our
own software, firmware and
host adapters. We also
engineer and test all
components to ensure they
work together in your applica
tion environment.
And we finish the job with
responsive service and knowl
edgeable technical support.
This means you get an easy
to-use mass storage solution
designed to meet your mass
storage needs.

What Makes A Total
SolutionsCompany?
[i2f
[i2f
[i2f
[i2f
[i2f
[i2f

Completely Integrated Solutions
High-Quality Disk Drives
In-House Software Development
In-House Controller Design
All Components Tested as a System
Responsive, Knowledgeable Technical
Support
[i2f Comprehensive Documentation
[i2f Full One-Year Systems-Level Warranty
[i2f Financially Strong Company

Total Storage Solutions.
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board ' s memory , but down in the win
dow management data structures , things
are quite different for monochrome and
color.
Conventional windows use a drawing
mechanism called a graphics port , or
grafPort; for Color QuickDraw it 's a
color graphics port , or cGra fPor t. The
data structures of these graphics ports
are the same size, and much of the infor
mation is identical , but certain entries in
cGrafPor t are handles pointing to color
information associated with the port. To
locate and extract the color table from the
front window, Capture CLUT relies on
these entries to hold valid information.
If you were to accidentally trigger
Capture CLUT with a gr afPort window
(rather than a cGra fPo r t window) in the
front position , Capture CLUT would be
working with gibberi s h . This often
pitches the Mac into the abyss of the Odd
Add ress and Illegal Instruction , and it
reacquaints you with either your debug
ger or the infamous bomb box. You can
safel y determine the type of window that
you ' re using by examining the graphics
port 's portVersion value . The high 2
bits are set (COOO hexadecimal) when

Complete
Subsystems For
DOS, NetWare®
and Macintosh~
With Storage Dimensions'
broad line of storage solutions,
you get the performance you
need, and the choices you want
- from 45 megabytes to 2.6
gigabytes, in internal and exter
nal configurations. W ith sup
port for all popular interfaces.
Plus, our subsystems install
easily in minutes, are 100%

you 're using a color window .
Oddly enough, the recently intro
duced 32-Bit QuickDraw poses a hazard
as well. Since 32-bit pixels by themselves
are large enough to hold actual color in
formation , they are used by the video
board ' s DAC hardware directly. Video
boards using 32-bit pixels in this way are
called direct devices. They obviously
don 't require color lookup , so there 's no
valid information in the wi ndow's color
table-another opportunity for informa
tion to trip Capture CLUT into hyper
space. To avoid thi s possibility, you
examine the window's p ixe lType. If
p i xelType has a value of 16, the window
is associated with a direct device , and
you should abort the attempt to use the
color table .
Finally , check to see if the window is
a dia log box . Dialog boxes typically
carry text-only information or alert you
to a problem requiring a response. I've
designed Capture CLUT to ignore this
window type. For whatever reason , ifthe
frontmost window doesn 't pass muster ,
you beep the Mac to signal a problem and
return the thread of execution to the host
application .

compatible with your operating
environment, and deliver excep
t ional reliabil ity.

Hard Disk And Optical
Subsystem Families.
Capacity
Range

Interfaces
Supported

SpeedStor- PC/MS-DOS

120MB
to 2.6GB

ESDI, SCSI.
ST412. Rll

LANStor""

Novell
NetWare

115 MB
to 2.6GB

ESDI, SCSI,
ST412, DCB

LaserStor

Write-Once
Optical
PC/ MS-DOS
&Mac

786MB
IDOSI
732 MB
!Mac)

SCSI

45 to
650MB

SCSI

Product

Family

Application

MacinStor- Apple
Macintosh

The Real Work
Capture CLUT locks the window's color
table in memory using the Memory Man
ager's HLock () trap . This lets you ex
tract the nu mbe r of colors in the table and
make a copy of it, while preventing the
Mac's Memory Manager from hustling it
off to a different part of RAM if an oper
ation triggers memory relocation . Use
the general-purpose copy routine Hand
t oHand trap to make a duplicate of the
table in memory , letting it deal with allo
cating the memory it needs . Check the
error code returned by Handt oHand to
see if it was successful. Again, if there
was trouble, beep and bail out of the
operation.
Now , to tackle that custom resource,
start by using NewHandle ( ) to allocate
memory for a data table structure that's
designed to resemble the COLR re
source. I determined the format of
COLR by conversing on BIX and spe
lunking in Res Edit. The amount of mem
ory to request depends on the depth of the
screen. Again, check to see if you got the
memory you need. If you did , Capture
CWT copies the number-of-colors value to
continued

~Get Your Mass
Storage Needs In Line.
Call (408) 879-0300.
Don't trust your valuable data
-or your business-to an
incomplete storage solution.
Call the company that does it
right from the start.

More In Store:"

2145 Hamilton Avenue, San Jose, CA 95125

Across The Ijne.
Circle 273 on &ader Service Card (DEALERS: 274)

~ 1989 Storage Dimensions.
SpeedStor, LANS tor, L.ase<Stor and MacinStor
are trademar1<.s of Storage Dimensions.
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PC, MAC , UNIX, XENIX, VAX,
and more . 30 popular operating systems .
Connect and manage fil e transfers around
the office or around the world .

RIGHT OUT OF THE BOX
Use regular modems, V. 32, new high
speed modems . X.25 .LANs ...
BLAST makes them all compatible .

FOR INSTANT NETWORKS
Link two computers or 2000 ... with
•
•
•
•

One easy, identical interface
One set of commands
One powerful script langu age
One reliable program

WITH ALL THE FEATURES
•
•
•
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Bulletproof fi le transfer
Terminal Emulators - VT 1001220. etc.
Scripting for cuswmized routines
PC to PC Remote Control
Fully automated operation
Unbeatable noise res istance
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• Top-Notch technical upport
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the dummy table, followed by the color
table ' s RGB values .
You 've got the goods, and Capture
CLUT asks where you want to store
them . It uses SFPut File ( ) to put up a di
alog box prompting you for the volume
and filename in which to stash the color
table . When this dialog box becomes the
frontmost window on the screen , the Pal
ette Manager might monkey with the
screen colors . But that's no problem ,
since you ' ve already captured the color
table before the SFPutFile() window is
up front.
After typing a filename, tapping on
Return or clicking on OK proceeds to
create the file. Use the File Manager ' s
Crea te ( ) function to make a file whose
attributes are type PX05 , with a creator
of PIXR. These attributes match those
that PixelPaint uses when it searches for
a color table to load . Then use the Re
source Manager trap Crea t eRe sFile ()
to build a resource map in memory that
will be used for writing to the file 's re
source fork .
Again, check for errors. If a file with
that name already exists, use the File
Manager' s FSDe l ete () function to ask
if you want to replace the file . Use Add
Resour ce to assign the color table to the
file while setting its resource type (clut)
and resource ID (999). And you ' re done
except for cleaning up.
Call Cl oseRes File () , which has the
resources written to the file and then
closes it. Dispose of any memory you al
located and unlock the color table. Be
careful where and how you free the
memory for the dummy table and color
tables. Nothing causes the Mac to crash
and burn faster than deallocating a block
of memory that you never had to begin
with.

Two Caveats
You should note two important things
about Capture CLUT right away . First,
there 's no initialization code . Some spe
cialized FKEYs execute minimal setup
code to perform a specific task, but for
the problem I'm trying to fix, Capture
CLUT relies heavily on information
within the application's environment.
That mean s the last thing you want to do
is mess with it.
It also means that this FKEY relies on
the host application to have initialized
certain Managers if it's to operate prop
erly. Since Capture CLUT examines the
data structures of a window , the Window
Manager should have been initialized .
The SFPut File () dialog box requires
that the Dialog Manager and TextEdit be
set up . It ' s a rare application that doesn 't

have a window or menu bar, or doesn't
use the SFGe tFile() or SFPutFile( )
functions to deal with files , so you ' re
pretty safe assuming that this initializa
tion has been done . Nevertheless, be
aware of the remote possibility that Cap
ture CLUT could crash an application if
this initialization hasn't been done .
Second , notice that Capture CLUT
does error checking. Since the FKEY
kicks in right in the middle of a working
application , it' s a good idea to verify that
your operations worked properly. If you
don't, you stand a good chance of dam
aging the application 's environment,
causing it to crash. As an added bonus , if
the application has files open when it
crashes, there ' s the risk of trashing the
Mac II ' s hard disk. Needless to say , I
have little use for something that destroys
my computer system with just a few key
strokes . The file 1/0 checking could be
beefed up, but it ' s been more than ade
quate for my work .
This is not to say that an FKEY is an
unreliable way to deal with a problem.
For starters, you don ' t need to write a lot
of initialization code or try to implement
an elaborate event loop that typical Mac
and OS/2 applications require . As the
listing shows, all that 's required is a
short , linear piece of code . As for han
dling errors , you can avoid a lot of trouble
siinply by coding defensively. But that's
a truth that applies equally to applica
tions as well as FKEYs. Finally, you can
invoke the FKEY from within any appli
cation at any time , and that ' s usually
when trouble pounces on you : while
you're trying to do some work, not at the
Desktop.
It ' s true that you need to know a lot
about the Mac before you can begin pro
gramming it. I've used no less than the
Window Manager, Color Manager, Re
source Manager , File Manager , and
Memory Manager just to write a simple
FKEY . But also notice the rich set of
functions that the Mac provides: for this
FKEY, 18 that make heavy use of data
structures maintained by the Mac OS .
It 's both the Mac ' s weakness and its
strength. This complex but versatile en
vironment lets you write short pieces of
code that accomplish a lot.
I had Think C compile the code and
then generate a code resource of type
FKEY , with a resource ID of 6 . This ID
number tells the Mac OS to execute the
Capture CLUT code when Command
Sh ift-6 is pressed . I also had Think C set
the output file ' s type to FKEY and cre
ator to CWFK, so that most FKEY in
stallation utilities would recognize it.
continued
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handy 1efeaeaa cards, and a user's guide complete with
examples and sample data sets. No wonder InloKbtld said
STATGRAPHICS "makes interactive data analysis and
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all for only $895.* For more details orto order today, call:

(800) 592-0050 ext. 400
In Maryland, (301) 984-5123;
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FOR SALE
1987

1988
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March

Using It

April
May

Issues
Available

June
July
August
September
October
November

December
Inside the
IBM PCs
Applications
Software Today

Rates (postage and handling included):
1987-'89 BYTE Issues
'83-'84 Index
1985 Index
1986 Index
1987 Index

BYTE
BYTE
BYTE
BYTE

$6.00*
$4.00
$4.00
$4.00
$5.00

*June 1988 (Benchmarks) $3.00

BYTE 1988 Index
1985 Inside The IBM PCs
1986 Inside The IBM PCs
1988 Inside The IBM PCs
Applications Software

$5.00
$4.00
$5.00
$6.00

Today Special

$4.00

The above prices include postage in the US . Please add $.50 per copy for Canada and
Mexico; and $2.00 per copy to foreign countries (su rface delivery). European cus
tomers please refer to Back Issue order form in International Advertising section of
book.

Please indicate which issues you would like by checking(......-) the boxes.
Send requests with payment to:
BYTE Back Issues, One Phoenix Mill Lane, Peterborough, NH 03458 (603)
924-9281

0 Check e nclosed

Charge: 0 VISA 0 Maste rCard

Card#
Exp . Date
Signature
Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~

Address - - - - - - - - - - - - - - - - - - - - - - - - 
City
S t a t e - - - - - - - - - - - - - - - Zip

All orders must be prepaid. Please allow four weeks for domestic delivery
and twelve weeks for foreign delivery by surface mail.
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SOME ASSEMBLY REQUIR ED

However, I used ResEdit 1.2 to paste the
resource into the System file . For those
using ALSoft's Master Juggler or Fifth
Generation Systems' Suitcase II to man
age FKEYs, I've tried Capture CLUT
with both, and it works without a hitch.

1989

January

D

ON

My rescue operations had deviated from
my original plan. Once the scanning ap
plication is done, I save the image as a
PICT file . If the order of windows has
changed, I select the window whose
colors I want to capture by clicking on it,
bringing it to the front. Then I fire the
FKEY . The dialog box comes up. I type
a descriptive filename into it, press Re
turn, and Capture CLUT is done .
I quit the scanning application, and,
using ResEdit 1.2, I copy the COLR re
source from the file made by Capture
CLUT. Then I paste it into the PICT
file ' s resource fork. When I launch
PixelPaint 1.0 and open the file, the
image is rendered iri the colors it de
serves . The type a nd creator of the file
made by Capture CLUT are recognized
by Pi xel Paint, so I can also load a ready
made palette of colors to work with . If a
graphics application uses a clut resource,
I can use ResEdit in the same way to copy
it into a PICT file and modify the ID
numbers of the resource. The paint appli
cation does the rest when I open the file .

Today, Things Are Better
I made heavy use of Capture CLUT when
color applications were evolving rapidly
on the Mac II. I rarely use it now, be
cause the software has matured to the
point where many applications use the
color table in the version 2 picture for
mat. For example, PixelPaint 2.0 now
imports PICT files and renders the colors
properly, even if the COLR resource is
absent. Not only that, but 32-Bit Quick
Draw corrects a number of Palette Man
ager bugs. The color mashing interaction
I had observed with Klutz and Pixe!Paint
1.0 no longer occurs. Nevertheless , Cap
ture CLUT was highly useful during that
interval when matters of color were being
sorted out.
The greatest value of Capture CLUT is
that I learned a lot about how the Mac
works, and this knowledge can be ap
plied to other Mac problems. •

Tom Thompson is a BYTE senior techni
cal editor at large. He can be reached on
BIX as "tom_thompson."
Your questions and comments are wel
come . Write to : Editor, BYTE, One
Phoenix Mill Lane, Peterborough. NH
03458.
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ELECTRONICS

NEC V20 & V30 CHIPS
UPD70108 -5 l5 MHz) V20 Chip ...... "'48
$5 .95
UPD70108· 8
&MHz ) V20 Chip ....•• 
$7 .95
UPD70108· 10 10MHZ) V20 Chip.~~ $10 .95
UPD70116-8
8MHz) V30 Chip ...... ~
$7 .95
UPD70116· 10 10MHz ) V30 Chip . - - $15 .49

SALE
29
SALE
35
39
SALE
35

7400

7402
7404

7405
7406
7407
7408

~::~

.15

~~~No
P•
n ~~~~-1~·•
~~1~
0·

7474

.19

7475

.15

7476

25

7483
7485
7486
7489

29
2S
25

;~t~ 25
·;~ I 7495
;:~
.19

7.1107

7417

SALE
SALE
SALE

.19

74121

7420

29

19

7.:123

1:.21

SALE

7430
7432
7438
7442

13
.15
29
25
29

74125
74147
74150
74151
7415"

.59

74161

79

74173

7414

74 16

7447

SALE
39
SALE
SALE
SALE
89
89

79

74171!.

7448

1 95

1 85

74175

7473

39

29

74193

7445
7446

SALE
49
45

25
.39
35

69
59
SALE .45
SALE 29
1 95 1 85

:~ ~

SALE 29
SALE 13
SALE 25
SALE .JS

SALE .35
SALE I 49
SALE 1.10
SALE 13
1 35 1 25
69
59
SALE .59
SALE .35
SALE .35

79

69

74LS
SALE
SALE
SALE
SALE
SALE

74LSOO
74LS02
74LS03
74LS04
74LS05
74L506
74LS07
74LS08
74LS09

59
.59
28
SALE
SALE

74LS10
74LSl 1

.15
.15

74l$139
74LS151

15

74LS153

.19
.19
49

49
1e

15

.15
29
19
SALE .29
SALE 15
SALE 19
SALE .19
SALE .15
SALE .19
SALE 25
49
39

74LS14
74LS20
74LS21
74LS27

74LS30
74LS32
74LS38

74LS42
74L$47
74L$73
74L$74
74LS75
74LS76
74LS83
74LS85

89

79

SALE
SALE
SALE

.19
25

74L$245
74LS257

39

29

74LS259

59

49

74LS273

59

74LS86
74l$90
74l.S93
74LSl2J
74LS125
74LS132
74LS138

74LS1~

74LS157
74l5161
74lS163
74LS164
74LST65
74LS166
74L5173
74LS174
74LS175
74LS191
74LS 192
74LS 193
74LS 194
74LS221
7 4LS240

2S

74LS241
74L$244

49

74LS279

2'9

19

SALE
SALE
SALE
49
SALE
49

.29
29

74LS367
74LS373
74L$374

.35

74LS393

SALE 29
SALE 29
SALE .25
1 19 1.09

45
SALE
SALE
SALE

75
SALE
SALE
SALE
SALE
SALE

69
69
SALE
SALE
SALE
SALE
SALE
SALE
SALE

99
89
49
SALE
SALE
SALE
SALE
SALE

35
29

.35
.35
.65
69
.35
29
29
39
.59
.59
45
49
45
.49
49
59
29
89
79
39

29
59
49
69
99

74$74

745112
74$124
745138
74$15J
745163
74.$174
745175

1 19

Z80A

1 29

Z80A CTC
Z80A·DAAT

4-95- 3 95

Z80A PIO

~

82C11

Z80A 510'0

a-96- 2 95
2 75
a-96- 3 25

=~.\5t1~Hz)~ 1:.! ~
=M~~') .-13;~
8068 2 (8MHzl &-96

8116
8155

part No

func!lgo

2010-12

21).lll•8

2102

102•h1

2112
211-'N
211 . !.N-21..

256<4
Hl24•4
102414
1024l4

21C1.t

SiOI

21).lll,8

6l16P ·J

204&8
20'lb8
204&8
8 92>8
819218
8192>8
819218
8192>8

6116lP·1
6116lP-3

6264P·10
6264P·11
6264LP·10
6264LP·12

6264LP 15
6514
43256- 10l
43256-lll

62256U'-10
622561.P 12
62256U'·11

745373
745374

745387"
745472·
74$571·

99
99
1 29
SALE 249
2.49
SALE
SALE

C04011
C04012

CD4013
C04015
C04016
C04017
C0401a

CD•020
C04021
CD4024

C04027
C04028
CD4029

CD4030
CD4040
CD•0•2
CD40~3

C04046

C04Q.:7
CD4049

CD4050

.19
.19
25
.19
25
.29

C04051
C04052
CD4053

.49

59
AS

·~~

69

.35

.65
59
59
65

1'9
49
1 95
319
2 79
359
309
949

7'9
1025
891
795

371
23 95
2295
2495
24 25
2395

-m95
19191

~m95

~

65 536.'1
65 536'1

120ns
150ns

-~

262 l«il

6i)1s

~

'-'JO

4 256-100
41256 120

262. 14-4 Ii ,
262 14'.d

80ns
I 00ns

285
249
849

695

26214.;l.(1

120ns

~

ol1256o150
41264 12
41464 10
41'64 12
41.t6:15

2621.Wxl

15()ns.

641U4

120ns Video RAM

65 Sl6J;4
65 )36:i4
65536J.4

IOOns

~

120ns

~

649
6 19
589
1295
891
825

-~

791
8!15

416" 120

5125810
C1256A9A 10
C1256A96 10
511000P 10

511000P·80
5142:S6P 10
51•258 10

120ns

ISOns

- .... 22591
591
~
549
-

~

.....,

26214.$1.l

15()-ts
OOnsSli!JCCduti'l'I

262 14.4r.9

100ns 256.19 SlP

262 I .il4 '-9 I 00ns 2S6x9 SCM
1048.576.Jl 100nsp ...~,
I 048.576• 1 B0ns 1l Meg)

262 144..:.:

100ns (1 Me;I

2621"4t4

10CklsStat1:Coklfm

125
'49
329

- ~ 6991
6'91
~

19 49

~2175

-

2295
3191

EPROMS
.59
.59

TMS2116
TMS2532
TMS2S.32A
1MS2564
TMS2716

204a,5
.:096•8
.:o96·8
8192r8
20L8l8

2706

1024•8

2048·8

C04073

.22

27'.l2
27'.l2A 2Q
27'.l2A 25

.:o96·8
4096'8

2'C32

4Q96.8
819218
81921.8

.35
.89
39
.69
75
.75
.79
69
.79
.79

.•9
69

EE PROMS
2816A
2048..:S 350ns (9V 15VI SV Aead Wrtce
5 25
28 l 6A 25 2048.o.8 250ns (9V 15V) SV Read Wrlle
5 49
2817A
2048..:8 350ns sv Read Write
7 95
2864A
8192..:8 250ns sv Read Wrile ·P 1 No R 1:11l3 95
2864A 30 8192i:8 300ns 5V Read Wrile ~ • t R Bi 12 95
2865A
8192 ..8 250ns 5V Read Wrile
12 95
52813
2048~8 350ns 121v1 sv Read ONy
1 .;9

~m-~f~~:

'i02A
27'6-'
27C16

276' 2Q
276' 25
2'6'• 25
2i'C64 15
27'28 2Q
27•28 25
27'28A 15
21·28A 2Q
2;c128 25

21256 •I
21256 2Q
21256 25

~

450ns(25V)
450ns (25V)
450ns (12 5VI
450ns (25V)

~

495
195
3 25
6 95

81921.8
1638.:.18

250ns!121V'
150ns ! 12 SV1CIAOS
200ns 21 I

S-99 649
~ 4?5
0-90 5 95
6-"0 3 25
3 •9
4<§ 3 71
3 91
395
3 75
' 25
t. 25
359
~ 339
195
.._.., 595

1638-hS

25()is 121v1

§.%

1638.: 18
16 38418
16 384~8

150m; t l25V1
200ns112s J
250ns !2 1VJCMOS
lSQns ,1 25'/\
200ns !\2
250ns, 12

256'8
204&,5
204& •8
4096 · 8

8192·8

450ns (·SV .5y .1

2KCJ1s1
45Qns
450ns (25VI
350ns (25V)
450ns (25Vi CMOS
450ns 125
200ns(2 1V)
250ns!21VJ
•50ns 125Vi CMOS
200ns (21VI
~(21VI

~

™

.<.75
5 49

~

5 •9

~

'95

;..G&

725
.:.95

27C256 15
27C21&25

211·2 2Q

65 53618

275'2 25
2;c11225

65136 ·8
65 536·8

2:"CI024
6876-!

13' 0721.8 200n11125 1CYOS 1111eg
8192•8

64K 45Cns 125

68'66 35

8'92>.8

64K 350ns 25V 10J:pul Erd l

sv;

1SOns.125 1CUOS
250ns112sv1CMOS

'95
775

32)66'8
32 '06·8
32 '06•8
32 '06·8
32 ~68)8

~

200ns.'25VJ
250ns .12 5V1

895

1095
9 95

250ns112SV1CMOS
1

~
~

1Cnc> E.f\illle J

~~

::g~~Hz) ~~~~

~;~~ f~~g ;~ ~~

AOC1205CCJ 1

DAC0808LCN

849
1995
'9 ~
16 95

18 49
'-'!;

AV 3· 10150
AY·5·1 013A

1 49
J 95

-

6821...

149

2 95
195
99
2 75

.+-79 I 49

.•

68821
'-GI> 1 75
6840
295
6845
2,+9 2 49
6850
+-9& 1 49
6852
...
59
MC68000l.8
9'96 8 49
MC680001.10 +>-ll6 8 95
MC68010l10 0G-ll029.95
MC68020AC12B
89.95
MC68701

17 .95

MC68705P3S
9 95
MC68705U3L ~ 9 49
MC68705U3S 9 49
MCS84501.10 29.95
MC68881ACl6A
12995
MC6888 1RC20A
169.95

wo1no

Q..Qi

7 49

65().IA

-

1 99
19

S/3052P

14 95
14 95
~

6581 (12V).

6582 (9V)

1595
295

-

2•895
95

-

12795
95
995
7 95
~ 295
9-116 7 95
9.95

~

8502
8564
6566
8701

8722

·ezs 1OOPLA ..

-

325572-0
901225·0
90 1226-01

901227·02

901227 03
901229-05 '
901460-03

895
1595
1795
1595
1595
4 95
1595
1595
195
295

901486-06
"No specs avadable
' 'Neta 82S·CXRA • Uli' (C-64!

74C/ CMOS
74COO

sa:e

7«';82 Sae
i.:.(X).i

19

74C174Sale 39

19

i.1C 175 Sale 59

5ae 19

74C192 Sale 99

l9

i4C'9o:; Sale .:.9

7'(;10 Sae

15

i4C22t
t i'9
74C2<()Sale15
74C24.4
I 79

74C!!6 Su 19
"•C89 Sae t91
74C!l)

99

7.SCt51~)~

74C 15'S.. 215
74C15i'Sa.e 125
74(160 S.u 49
7~1615.a.e

cg

i.CC162$.M 49
7"(;173
$9

7.ilC373Sa~

43PXX J. .:. Wa:i I ST urn .99 !63PXX 12 Wan. \Tum .89

TllANSISTORS AND DIODES
PN2222
2N2222A
2N3055
2N3904

·31PN2907
29
65
12

2N4401
1N270
1N751

..

12
07
29
49

13 IN400.:
12! 1 1NJ148
25 IN4735
15 C106B1

SWITCHES
JMTl23 SPOT OrlOI 1 19 1 206 ·8 SPST 16CWIOF' 125
Mf'C121 SPOT O'l-Ol-O'I 1 19
MS102 SPST ~ 39

D·SUB CONNECTORS
DB25P Male. 25-pin
69
OB25S Female. 25-pm

I

XC556R Tl ~· Red
XC556G T1 >• Green

13 XC556Y Tp• Yeftow
17
17 f XC556C Tl ) • Oear Red 17

11

149

74C37.::Sale 149
74C911
6 95

1.i1au2
195
7.ilC915Salel 19
74C917Saie395
7<C92Q Sale391
74C921 Sale291
7<C922
3 95
i~
3!:6
i4C925

549

'4C926

191

wtre Wrop (Go+d) le"¥•1 •2
8WW
59

14LP
16LP
24LP

.12 14WW
13 16WW
25 24WW

65
69
1 19

28LP

27 28WW

1 39

29 4QWIN

1 89

40LP
Soldeft..r s~

cao.cr' nn1 ' ....., Pfv9 SocLebi aiso "'.,...*

74HC HI-SPEED CMOS
~Pa~rtuNwo4-~~~-"
Prwlc~e
74HCOO
SALE .17
74HC02
SALE .17
SALE .17
74HCQ.4

74HC06
74HC10 .
74HC14

SALE 17
SALE .19
29

~e~ed~Nwo.._~~~-"P~d""ce
59
74HC175
SALE 69
74HC221
74HC240
SALE 59
74HC244
79
74HC245
SALE 69
74HC-253
SALE 39

;:~g

~~t~ -~~ ;~~g~

SALE

74HC75

SALE
SALE
SALE

SALE

74HC74

74HC76
74HCS5
74HC86
74HC123
74HC 125
74HC 132
74HC138

74HC139 .

SALE
SALE
SALE
SALE

74HC154

74HC 163
74HC t 74

SALE

29
29

74HC373

29
55
25
49

74HC595
74HC688
74HC943

49
39
45

74HC4()49

35

74HC4511

1 49

74HC4514
74HC4538
74HC45'3

39
59

59

1 29
SALE 125
SALE 7 95
SALE 79
SALE 25
SALE 25
SALE 69
SALE 99
1 79
SALE 99
SALE 99

74HC4040

74HC4050
74HC4060

74HCT-CMOS TTL
74HCTOO
74HCT08
74HCT14

74HCT32
74HCT74

74HC T86
74HCTl38

SALE .15
SALE .15
SALE .17
SALE 15
29
SALE 17
SALE 25
SALE 15

39

74HCT139

74HCT157
74HCT1 74
74HCT175
74HCT240
74HCT244

74HCT245
74HCT373
74HCT374

.29
.19
.25
25
59

.SALE
SALE
SALE
SALE
SALE
SALE
SALE
SALE
SALE

49

.49
45
45

LINEAR
TL071CP
TL072CP
lL074CN

LM310N
LM311N
LM3 17T
LM318N
LM319N

59
79
99
49
49
.89
35
39
59
1 25
1 29
39
65
99
1 29

LM323K

349

LM324N

35
1 39
99
1 09
4 49
39
1 49
69
39
49
79
89
49
89
89
39
1 95
79
1 29
29
59
45
89
1 19
75
39
29
49
35
<5
1 19

TL081CP

TL082CP
TL084CN
LM301N
LM307N

LM308N
LM309K

LM335Z
LM336Z

LM337T
LM338K
LM339N
LMJ48N
LF351N

LF353N
LF356N
LF357N
LM358N
LMJBON
LM386N 3
LM393N
LF398N
LF4 \ ICN
LF412CN

NE555V
XAL555
LM556N
LM565N
LM566CN
LM567V

LM723CN
LM741CN
LM747CN
LM1458N
LM1488N

DS14C88N tCMCSi

45

LM1489N

OS 14C89N [CMOS)
LM1496N
LM1871N
LM1872N

ULN2003A
XA2206
XA2211

1 19
69
1

95

1 9S
75
3 95
2 95

XA2240

1 49

26LS29
26L$31
26LS32
26LS33
ULN2803A
LM2901N

2 25
99
99
1 49

LM2907N
LM2917N (8 pm)
MC3470P

1 19
25
1 29
1 79

MCJ479P

1 19
3 95

MC3486P

1 19

MCJ487P
UON3613M
LMJ900N

99
39
49

LM3905N
LM3909N
LM3914N
NE5532
NE5534
7805K (lMJ40K·51

1 19
89

7812K (l.M340K·12)

1 29

7815K
7805 T
7812T
7815T
7905K
7905T

I 29
<5
<5
45
1 35
49
1 19
1 19

(LMJ40K-151
(LM340T -51
(LMJ40T-12)
1LM340T·15)
ILM320K·5i
ILM320T ·51

75113

75150
7515-1
75174
75175
75176
75451
75452
75492
MC1454-06P

RAM 'S SUBJECT TO FREQUENT PRICE CHANGES
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69

74HC374

PARTIAL LISTING • OVER 4000 COMPONENTS AND ACCESSORIES IN STOCKI • CALL FOR QUANTITY DISCOUNTS

346

75

LEDS

LF347N

7<Cll8 SM

7.4C14
49
7-IC32 Su 19
74C7:.
o19
1.:.cas
149

POTENTIOMETERS

74HCT02
74HCT04

Commodore
6510
6526
6526A
6545-1
6560
6567.
6572

45

49
59

TM10".l5 HJut C<ll 35V

IC SOCKETS

6402
~ 3.49
6502
He 225
6502A
•
:!-+Ii 2 59
65C02 (CMOS)
7 75
6520
1 95
6522
2.95
65C22
4 25
f,,A9 4 95
6532
6551
•
<2-9§ 269
65C802 (CMOS~14 75
~

19 1TM4
7135 4 7µf@ JSV
TM611-3568µf@35V

19
25

Values aYa 1lable (1nser1 ohms 1n10 space mart<ea ~ xx ·i
5000 1K 2K SK 10K 20K. SOK , 100K 200K 1MEG

8LP

price

Part No

68((),.

TM1'351µ1@35V
TM2 2'35 2 2ut C<ll 35V

low Proflle

6500/ 6800
68000 Series

6802.
6808
6810.
6820

TANTALUM CAPACITORS
TM I '35 1µ1@ 35V

1495

8748 (25V)
7 95
8748H (HMCS)l21VI 9.95
8749
9 95
8751H (35· 12MHz) 3695
8755
1395
80286-10 (lOMHz~cc<995

1 95

295
89
1 91
79

-

~
~

8741
8742

Price

450ns iCMOS i
100ns l 16K) CMOS
150ns I 161<) CMOS
1OOns116K) LP CMOS
150ns I 16"1LP CMOS
100ns (6'K) CllOS
150ns (64KJCMOS
1OOns (64Ki LP CUDS
120ns 164<) LP CMOS
150ns (64K) LP CMOS
350ns CIAOS
100ns(2561(11.owf'owe<
150ns (256K) I.ow Powe
IOOns (256K} LP CMOS
120ns 12561<! LP CIAOS
1SOns (1561<1 LP CMOS

2 29
949

175

lOOns

27'6

C04584
CD•585

29

<2-9§

65 536'1

.22
.22
22

.29

6--96

1~ {MMS290N 2)

.29

CD4543

~

Price

80387 25 (25MHz) 569 95
82284 (8MHz) 9-49 7 95
82288 (81.1Hz) ~ 7 95
DATA ACDUISTTION
ADC080<1LCN
3.25
ADCOBOBCCN /;.QI; 5 49
ADC0809CCN
3 69

110ns lf>,ggjbacki

.19

65

8253 5

131 072x1

C04070

CD4522

8253
82C53·5
825'0
8255A 5
82C55A-5
8259·5
0272
8274
8279 5
8282
8284

4128·15
4164 100

C04069

CD4528
CD4538

8251A

8000 SERIES ConHnued
Part No
8286

395
4 95
1 69
1 89
1 95
395
395
295
3 •9
225
295
• 95
2 75
349

16.384i4
16.384•4
16.3&hl

.29

C04511
C04518
C0•520

175

TMS.t.416-12
TUS.Ul0-15
4116·15

CD4066

C0409.i
C04503

'-96

1()18.576><lIKJns1MEfu9S 1

.59
65

C040S1
C04093

+..+i

8237-5
~
8243
8250A
~
82508 (For IBM! &"9S

45()ns

J02~A4

CD4060

~ g~g~~

59
.sg

8224

8228

200nsl.ow
200ns iCMOS J

32 768.<8
32 768>8
32 768>8
32 768..:8
32 768>8

CD -CMOS
C04001
C04002
CD 4007

2'!G

•21 OOOA96..ao

41256-«)

1.49
l.49

0212
0216

421(XXlA9A·10 1 Q.;8,576x9 i<X'Ais 1MEG.r9 SIP

.. 164 150
'1251HiO

SALE

9-49

C21000A96·10 1 048.57&9 IOOns 11.tEGrll SllJ
•21000A9A-80 1048..57fu980n51LtEfu9 SIP

595 585

74524-'

395
2 95
899
695
1 99
1 39
1 49
1 49
395

DYNAMIC RAMS

239 229

74S2ST
745268"

3 49

120ns
350ns
450ns uos

256,4

6116P· 1

74LS68a

1.49

5 95
395
249

~

Price

STATIC RAMS

74LS541

1 49
1.39
75

1 49

Z80B CTC
3 95
Z8681B1
8.96- 695
8000 SERIES
803 1
~ 349
80C31
~ 895
8035
'-96 1 25
8039
'-96 1 59
B052AHBASIC
2.: 95
8080A
2-2§ 1 49
8085A
2-19 1 95
8085A-2
3 59

74L$590

745168"

1 65

ZBOB-PIO

29

74S189
74S240

8000 SERIES Continued
pan No

0155 2
81C55
0156
8205

39

SALE .19
SALE .19
SALE .19
SALE .19
SALE 25
SALE 125
SALE 49
SALE 25
SALE
75
SALE 25
SALE 25

Price

Z80

39

74S / PROMs·
74500
74$04
74$32

Z80, ZBOA. ZBOB. SERIES
pan No

ZSOB

7400
Pa~n~N
u
wo~~~-1~-•
~~1 ,P.
~

MISC. COMPONENTS

MICROPROCESSOR COMPONENTS

Replace lhe 8086 or 8088 In Your IBM PC and
Par! No Increase tts Speed by up to 30 %
Pr ice

Circle 146 on RJuuler Service Card

l 79

69
69
I 29

1 19
295

2 95
2 29

39
39
79
295

See the next SIX pao
ides

I15th

for
.. NE\IV
,

Products and SALE Pricing.

1974 - 1989

Jameco 16MHz 80286 NEAT
Computer Kit With 2 Megabyte RAM
Fully IBM AT Compatible 
Free 1 OAPLUS Diagnostic
Software Included!
Free ! PC Write Word Pro·
cessing Software Included!
2Mb RAM Included. Expand·
abteto8Mb
8 or 16MHz Operation
AMI BIOS ROMs Included
Flip· Top Case w/200 Watt
Power Supply
1.2Mb Disk Drive
18·O Norton SI Rating

DFI Handy Scanner
and
3 Button Mice
for IBM PC/ XT/ AT

FREE OPE Software
wlthHS3000!

101 ·Key (Enhanced)
Keyboard

The HS3000 otters a lull 4 inch
window at 400dp1 resok.ition
Scan photos. k>gos , drawings
etc Can be used with 1oday's
most popular appbcations

HS3000
DMS200
DMS200S

J E3013
HS3000 Pictured

Handy Scanne• ••.••••• •••.• $179.95
200DPI 3 Sulton Se• Mouse $39.95
200DPI 3·Bu1ton 5e• Mouse $59.95
wrth Or Halo Soltwa1e

IBM
Compatible
Cases and
Power Supplies

JE2010
Pie lured

ANNIVERSARY
YEAR

II

20t1Hz 386
Only $749.95!

SAVE

·

..

MOTHERBOARDS
------.
.

$190.55

· All wt fJK RAM
(except JE3027)

Shown wi1h VGA Op1u>n (not •ndude<ll
JE2055 MoMo• and Adaple• Ca<d....S599.95
(See Below)

16MHz IBM AT Comp. K it ... $1199.9§

$949.95

~

.



.

JE3520 Picl ured

JE1001
JE1002
JE3005
JE3010
JE3020
JE3025
JE3026
JE3027
JE3520
JE3525

~Io

f

-=

!
t
'

Jameco 4 7718MHz 8088 (PC/XT)... ... .. . $89.95
Jameco 4 771IOMHz 8088 (POXTt ....... $99.95
Jamecc Baby 8/12MHz 80286 !AT) ... .. $279.95
Jameco Baby 8/16MHz 80286 !AT) ..... $379.95
AMI Baoy 16MHZ B03U (AT) ... ......... $999.95
AMI Baoy 20MHz 80386 (AT ) .......... $1199.95
AMI Full·S<Ze 25MHz 80386 (AT) ...... $1999.95
AMI Full·S<Ze 33MHz 388 wl4Mb (AT)$4299.95
Jamecc Baby 20MHz 80386 (AT) ...•.•. $749.95
Jameco Baby 25MHz 80386 (AT) ..... $1499.95

SUPER SONY SALE

EZDOS
EZ-DOS : MS/PC ·DOS Comp. Operating System .. . ... $49.95
EZDOSP Same as above with TrueBASIC ......................... $69.95
IBM COMPATIBLE DISPLAY MONITORS
AMBER
HD55H
TM5154
JE1059
TM5155
OC1478
JE2055

12· Amber Monochrome .............

$99.95

t 4· AGB 640x240 ..... '249.90 $239.95
EGA 14" 720x350...... 63Q!l,96 $369.95
EGA Monitor & Card .. ~ $479 .95

PROTOTYPING PRODUCTS

14" Mult•scan 800x560 ~ $479.95
14' VGA 720'480 ..... . '449,9i $399.95
VGA MoMor & Ca•d .. ~ $599.95

Jameco Solderless Breadboards
OC1478
?lc tured

JAMECO IBM PC/XT/AT COMPATIBLE CARDS
JE1030
P ictured

JE1010
JE1018
JE1030
JE1032
JE2010
JE2014
JE2019

F>p-Top Slandatd PCJXT Case........... $39.95
Slidellaby AT Case..... ......... ~ $59.95
150wan PCJXT Powe• Supply............ $59.95
200wanBabyATPowe<Supply......... $89.95
Towe< Casewl250 wan Pw< Supply .... $279.95
Fllp-TopBabyXTTurt>oCase............ $69.95
F>p-TooBabyATCase.................... $69.95

Datatronics 2400/1200/300 Baud
Pocket Size Modems

2400Baud
Pocket-Size
Moclem...Onty

JE1043
JE1050
JE1052
JE1055
GC1500
GC1501
JE1060
JE1061
JE1062
JE1065
JE1071
JE1077
JE1081

360K/720Ktt 2Mbf1 44 Mb Floppy Otsk Con1r0Uer Card (PC/XTtAT).... .
Monochrome Graphics Card Wi flaraUel Pnnter Port (PC/XT1An ..........
Co&ot Graphics Card wl Para.lie! Pnn1er Port (PC/XTJAT).. .................

$49.95
$59 .95
$49 .95

EGA Ca•d wr 256K V<deo RAM fPCIXTtAT) ........ ....... .. ...... ~ $149.95
O•ctud 8·S.t VGA C3'd wl256K VKleo RAM (PCIXTIAT)....... ~ $249.95
Orch<d 8116·8•1VGA Ca•d wl256K V<deo RAM (PCIXTIAT) ... 5349.96 $329.95
VO Card wl Serial , Game. Pnn1er Pon & Real Time Clock {PC/ XT). .... .

$59.95

AS232 Senal Hall Ca•d fPC/XT)............. ........ ......... .................... .
AS232 Senal Hall Ca•d fAT)...... ..................................................
\10 Card w1Senal Game and Pata!lel Pnn1er Pon (AT ). ......... ........ ...
Mu;t; VO Card w. Controllef & Monochrome Graptucs (PCIXT) .... ..... ...
Mul!l l/'O Card w / 360Kfl20K/I 2Mbl1 4.4Mb Floppy ControUer £An.....
2Mb Expanded o• E,1en<1ed Memory Ca•d (zero·K on -boa.di (AT)......

$29.95
$34.95
$59.95
$119.95
$79.95
$99.95

2400P

1200P

1200300 Baud Poci<e1 S.ze Modem
Wdh P•oCotrm Sof\wa•e ....................... $89.95

2400P

24Q0/1200'300 Baud Pocket Stie
Modem W 1[h ProComm Sottware..........

$149.95

ST225
ST225XT
ST225AT
ST238
ST238XT
ST238AT
ST251
ST251 XT
ST251AT
ST251 · 1

20Mb Dnve onli (PCtXTIAT) $224.95
20Mb w1Con1'olle• (PCIXT ).•.. $269.95
20Mb w'Conlmlle• (ATJ .. ....... $339.95
30Mb Dnve only fPCIXTtAT) $249.95
30Mbw'Con1rolle• (PCIXT) .... $299.95
30Mb w'Con1ro11er (AT) ......... $389.95
40Mb Dnve only fPCIXTIAT) $379.95
40Mb w1Con1rolle• (PCIXT) .... $419.95
40Mbw1Conuoller (ATJ...... ... $489.95
40Mb Fasl 28ms (Dnve only) $469.95

HARD & HARD/FLOPPY DISK CONTROLLERS
Compuler
Type

Current. Resistance.

MfM H.udlflopp)

RLL H ..ard

Part NoJ

Part NoJ

Part Nol

Part Nol

Price

Price

Price

Price

8088 (PC/XT)
3:1 lnlerteave

XTGEN
$79.95

AC B2072
$89.95

JE1 044
$ t 29.95

········
·······

ing wioverload protecuon
M3650IB & M4650 only:

80286 (AT)t386
2: 1 Interleave

1003VMM1
$129.95

t003VS Rt
$189.95

1003VMM 2
$149.95

t003VSA2
$199.95

80286 (A T)t386
1: 1 Interleave

1006VMM1
$1 49 .95

1006VS A1
St99.95

t006VMM2
$179.95

t006VSA2
$219.95

• Also measures lrequen·

M4650only :
M4650 Plclured

3 5 Dtg11 Mult•me1er................. $49.95
3 5 D1gt1 w/F•eq & Capacuance $69.95
Same as M3650 w'Bargraph .. .. . $79.95
4 5 Otg w/F•eq . Capacitance
and Dala Hold Switch .............. $99.95

352KU
356KU
JE1020
JE1021
JE1022

3 5· 720Kb (PCIXTIATI ............ $109.95
3 5' t 44Mb (PCIXTIAT) ....... .... $129.95
5 25' 360Kb (PCIXTIAT) Blad< .... $89.95
5 25' 360Kb (PCIXTIAT) Be'l)e ..•. $89.95
5 25' I 2Mb (PCIXTIAT) Be'IJO .. •. $99.95

1355 Shoreway Road
Belmont, CA 94002

24 Hour Order Holline (415) 592·8097
FAX's (415) 592 -2503 or (415) 595 -2664
Telex 176043 · Ans. Back : Jamecc Blmt
IC Data Sheets • 50c each

Send $2.00 Postage for a FREE 1989 Cslslog
1989 Jameco Electronics 9189
IBM 1s a registered 1rademark ol
lnterna~onal

Business Machines

3.25 x 2 125
6.5 x 2. 125
6 5 x 3 125
6.5 x 4.25
6.875 x 5.75
7.25 x 7.5

400
830
1.360
t .660
2.390
3.220

0
0
2
3
4
4

Pri ce

$4.95
$7.95
$12.95
$19.95
$24.95
$34.95

Jameco"
ELECTRONICS

JE1015 84-Key Siandard AT Layoul ................ $59.95
JE1016 IO I ·Key Enhanced Layou1. .......•.•.... ... $69.95
JE2016 11 t Key Enhanced w'5olar CalCUlalo• .. $79.95
JE2017 104·Key Enhanced w/Trad<ban .... ...... .. $99.95

Rll H.udlflappy

M FM H.ard

Diodes. Continuity. Tran·
s1stor hFE • Manual rang·

cy and capaci tance

Binding
Posts

Pictured -----~--------'

Metex Digital Multimeters
• Handheld. high accuracy
· AC/DC Vol!age, AC/DC

JE27

Conlact
Po ln1s

JE2017

Seagate 60Mb, BOMb & 120Mb Hard Disk Dri ves Also Available!

Metex General Specs:

JE24
Olm.
L" x W '

COMPUTER ACCESSORIES
Jameco IBM PC/XT/AT
Compatible Keyboards

ST225XT Pictured

TEST EQUIPMENT

M3610
M3650
M3650B
M4650

JE21
JE23
JE24
JE25
JE26
JE27

SEAGATE HALF-HEIGHT HARD DISK DRIVES

$l49.95!

• Data Hold Switch
• 4.5 D1g•t

JE23
Part
No.

JE1022
Pictured

Colorado Memory 40Mb Tape
Back-Up for IBM PC/XT/AT
DJ10 40Mb Tape Back -Up and Tape.... $299.95
T840

•OMb Tape Canndge.................. $24.95

ENGINEERING/DATA BOOKS
21035
21398
22453
270645
270646
270647
400041
400042
400043
ICM89

Sams ITL Cookbook (88) ......... ... $14.95
Sams CMOS C-book (88) ......... $19.95
Sams Op-Amp Cookbook 188) ... .... $21.95
ln1el 8·bn Conuo11er HndOi< !89). .... $19.95
Intel 16-blt Controller Hndbk (89) ••• $19.95
ln1el 32 ·1>11 Controller Hndbk(89J ••••• S19.95

NSC Lme., Data Book VOl I 1881 ... $ 14.95
NSC Lme., Daia Book VOl 21881 ..... $9.95
NSC Linear Data Book Vol 3 !881 ..... $9.95
•989 IC Masi•• !3 Volume Se1) .... $119.95

$20.00 Minimum Order - U.S. Funds Only
CA Aesidenls Add 6% . 6.5% or 7% Sales Tax
Shipping · Add 5% plus$ t .50 Insurance
(May vary according lo w.ejghO
Tarms Pnces subjecl 10 change without noflce
We are not responsible tor typograp111cal errors
We reserve !he nghl 10 subshlute manufacturers
llems subjecl to avallablhty and pnor sale.
Products pte\ured may only be represen1a11ve
Complete l1s1 ol terms/warranues 1s available upon request

24-Hour Order Hotline (4 15) 592-8097 ·The Following Phone Lines Are Available From 7AM - 5PM P.S.T. :
·Customer Service (415) 592-8121 ·Technical Assistance (415) 592-9990 ·Credit Department (415) 592-9983 •All Other lnQuiries (415) 592-7108
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80386 COMPUTER KITS

Jameco 20MHz 80386 Kit

Build your own computer, it's fun and easy...
Using only a screwdriver,
you can have your 386
computer system
assembled and ready to
run in only an evening!
Included free with every
Jameco computer kit is
Diagsoft's QAPlus
diagnostic software and
Quicksoft PC Write Word
Processing Software.
lf you are ready to up
grade from your present
computer system or simply
want to enter the world of
386 computing, a Jameco
386 computer kit will help
you learn more about how
your computer works and
save you money at the
same time!

Jameco is pleased to
announce the introduction
of two new 80386-based
computer kits. We offer the
JE3550 starter kit for those
just entering the world of
386 computing and the
JE3555 power user kit for
the serious enthusiast.
These kits feature superior
Jameco 386 motherboards
with the Chips and
Technology Chip Set for
incredible speed, design
reliability and full IBM
compatibility. fur more
detailed specifications on
the Jarneco 386
motherboards see page 350
inside this advertisement.
Each kit comes with
complete step-by-step
assembly instructions to
help you set up your new
system.

New Kits!

Fully IBM Compatible
60Mb Hard Disk Drive
80386-20 CPU, optional
80387-20 Math
Coprocessor Capability
1 Megabyte RAM Included,
Expandable to 8 Mb On
board, 16Mb wloptional ex
pansion board (see next page)
Parallel, Serial. Game Ports
8116120MHz Keyboard
Switchable Operation
AMI BIOS ROMs Included
Free! QAPLUS Diagnostic
and PC Write
Software Included!
Shown with Multlacan OpUon (not lnclu~)
Save $259.45 (60 lbs.)
JE2056 Monitor and Adapte1 Card $779.95

Part No.
JE3520
JE2019
JE1016
JE1077
JE1032
JE1022
1006VSR1
ST277
41256A9A·10

(See page 352)

Qescrio!lon

Baby AT F~p- Top Case ...... ........................ .................... 69.95
Enhanced 101 -Key XT/AT Compahble Keyboard ................... 69.95
Multi 1/0 with Floppy Controller .............. ...... .................... 79.95
200 Watt Power Supply ... ............................................... 89.95
5.25" 1.2Mb DSHD Disk Drive (Gray Faceplate) .................... 99.95
ALL Hard Disk Controller Card with t :t Interleave ................ 199.95
Seagate 60Mb Hard Disk Drive ....................................... 409.95
1 Megabyte RAM (4 ea. tOOns 256K x 9 SIP modules) ..........

Save $259.45

JE3550

Price

Jameco Baby 20MHz 386 Motherboard ........................... $749.95
(Zero-K RAM · includes AMI BIOS ROMs)

279.80

Regular List .......... $2049.40

20MHz 386 Kit w/60Mb Hard Drive .......

$1789.95

Jameco 25MHz 80386 Power User Kit
• Fully IBM Compatible
• 120Mb Hard Disk Drive
• 80386-25 CPU, optional 80387-25 or
Weitek 3167 Math Coprocessor Capability
• 4 Megabyte RAM Included, Expandable
to 16Mb on the expansion card (included)
• High Density 3.5" and 5.25" Floppy Disk Drives
• Parallel, Serial and Game Ports
• 8/ 16125MHz Keyboard Switchable Operation
• AMI BIOS ROMs Included
• Free! OAPLUS Diagnostic
and PC Write Software Included!
• Save $279.45 (65 lbs.)
Part No.
JE3525
JE1016
JE1077
JE1022
356KU
1006VSR1
JE2010
ST4144
421 OOOA9A-80

Save $279.45

JE3555

Descrjptlon

••l·th
vrl 120Mb
• r

Hard Drive.
Shown with M9070S
Multiscan Monitor @
1199.95 snd GC1501
VGA Card@ $329.95
(not Included) both
Items sold separately
(See page 352)

Pnce

Jameco Baby 25MHz 386 Motherboard (Zero-KRAM · ..... $1499.95
includes AMI BIOS ROMs and 16Mb Expansion Card)
Enhanced 101 -Key XT/AT Compatible Keyboard ................... 69.95
Multi 1/0 with Floppy Controller ........................................ 79.95
5.25" 1.2Mb DSHD Disk Drive (Gray Faceplate) .................... 99.95
3.5" 1.44Mb Floppy Disk Drive ....................................... 129.95
ALL Hard Disk Controller Card with 1:1 lnterleave ................ 199.95
Tower Case with 250 Watt Power Supply ..........................279.95
Seagate 120Mb Hard Disk Drive ................... .................. 699.95
4 Megabyte RAM (4 ea. 80ns 1Meg x 9 SIP modules) ........... 919.80

Regular List ............ $3979.40
25MHz 386 Kit w/120Mb Hard Drive .....

$3699.95

•REFER TO CODE 4039 WHEN ORDERING• CALL (415) 592-8097
348

BYTE • SEPTEMBER 1989

Circle 146 on Reader Service Canl

80386 MOTHERBOARDS
Jameco 's new 386 motherboards utlllze the latest Chips and Technology
386 Chip Set for outstanding perlormance and speed at low prices. Both
boards feature an XT footprint which makes them Ideal for those users

Jameco 20 and 25MHz
80386 Baby Motherboards

who want to upgrade their cu"ent systems to 386, but do not want to
replace all of their peripherals or case.
JE3520 Fea1urea:
8120 MHz seleclable operation · Fully ISM AT Compalible
Expandable lo 0Mb on board using 100ns 1Mb SIPs (also uses 256K SIPs).
16Mb using !he op11onal JE3530 memory card
Near zero wai t stale using interleaved memory
80387 -20 Malh Coprocessor capabihly
8 expansion slols · one 32·bi1 (for optional memory card). five 16-b11. lwo 8-bit
Nonon SI Rating ol 22.0
Shadow RAM lor 810$ and fast vrdeo perlormance
Ad1us1able bus speeds and wait srares
Includes rechargeable batrery pack
Includes AMI BIOS ROMS
Size. 8.5" x 13": Weight : J lbs.: One-Year Warranty
JE3525 FH lure• :
Q/25 MHz seleclable operarion • Fully IBM AT Compalible
Expandable to 16Mb on the memory card (supplied) using eons 1Mb SIPs
(also uses 256K SIPS)
Uses Intel's 82305 Cache controller lor near zero wail states
80387-25 or Weitek 3167 Math Coprocessor capabilily
7 expansion slots · one 32-bit (lor memory card). lour 16-blt , two 8-bil
Norton SI rating of 30.5
Shadow RAM for BIOS and last vrdeo perlormance
Adjustable bus speeds and wail states
Includes rechargeable baUery pack
Includes AMI BIOS ROMs
Size : 0.5" x t3": Weight: 3 lbs.: One-Year Warranly

1-Year
Warranty!

JE3520
JE3525
JE3530
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JE3520 Pictured

Price

$749.95
Jameco 25MHz 80386 AT Compatible Baby Motherboard w/ 16Mb Memory Card (Zero-K RAM ).$1699.95 $1499. 95
Jameco 8 Megabyte 32-bit Plug -in Memory Card for JE3520 (Zero-KRAM) ................................... $149 . 96
$129.95

I nd JE3025 F11turH :

8/16MHz (JE3020) or 8/20MHz (JE3025) selectable operation •
Fully IBM AT Compa!lble
Expandable lo 2Mb on-board uSlng 100ns ( 120ns for JE3020) 256K
DRAMs and 1OMb with the JE3030 daughterboard option
Near zero wail slate
00307- 16 (JE3020) and 80387·20 (JE3025) or Weilek t 167 Math
Coprocessor capabtlily
e expans10n slots · one 32-bit (for optional memory card) . six t 6-bil
and one e-bit
Norton SI rating ol I e .7 for the JE3020 and 24.2 for the JE3025
Shadow RAM lor BIOS and lasl video perlormance
8u1lt-rn setup and diagnostics
Includes AMI BIOS ROMs
Size : 0.5" x 13" : Weight : 3 lbs.; One -Year Warranty
JE3026 i nd JE3027 Fu tures :
8125MHz (JE3026) or 8/33MHz (J EJ027) selectable operation •
Fully IBM AT Compallble
JE3026 does not 1ndude RAM : the JE3027 comes populated with
4 Megabyte RAM
Expandable to eMb on-board USlng 70ns (OOns for JEJ026) 1Mb chips
and 1Mb SIMMs. Expandable to 24Mb using JE30301303 t (not in·
eluded)
When 4Mb DRAMs and SIMMs become available. the JE J026 is
ready for them allowing expansion ta 32Mb on the m<itherboard and
40Mb uS1ng the JE3030l3031 ophonal combtnahon
Near zero wait state
00307·25 (JE3026) and 80387·33 (cafl lor ava1labiltiy) (JE3027) oc
W011ek 3 t 67 Math Coprocessor capabthiy
e expansion slots · one 32 -bil (lor ophonal memory card). six t6·btl
and one 8-bil
Norton SI rating ol 30.3 lor the JEJ026 and 39. t lor the JE3027
Shadow RAM for BIOS and last video perlormance
Built·in se1up and diagnosttCS
Includes AMI BIOS ROMs
Sue: 12· x 13.75" : Weight : 3.25 lbs.: One-Year Warranly

AMI 16, 20, 25 and 33MHz 80386 Motherboards

NEW, JJHHI1861

"Our benchmarks demonstrate the
superiority of the AMI-type motherboard..."
- Quoted from BYTE Magazine October 1988

1-Year Warranty!

Description

Part No.

JE3020
JE3025
JE3026
JE3027
JE3030
JE3031

:r

- ~1111 · ····· ·· 1

Jameco 20MHz 80386 AT Compatible Baby Motherboard (Zero-KRAM) ............................. $799 .95

AMI 80386 motherboards are known /or their quality, speed and
rellablllty. BYTE magazine cs/led the AMI mo therboards ··superior ".
These boards feature 64K of high speed static cache RAM and
Video BIOS shadow RAM for exceptionally fast video performance.
JE3020

•

Description

Part No.

AMI

Price

AMI 16MHz 80386 AT Compatible Baby Motherboard (Zero-KRAM ) .......................... $1199 .95

$999.95

AMI 20MHz 80386 AT Compatible Baby Motherboard (Zero· K RAM) ......................... $1499.95

$1199.95

AMI 25MHz 80386 AT Compatible Full-Size Motherboard (Zero-KRAM ) ..................... 52299 . 96

$1999.95

NEW! AMI 33MHz 80386 AT Compatible Full-Size Motherboard (Includes 4 Megabyte RAM) .. 54499.96

$4299.95
AMI 8 Megabyte Daughterboard for JE3020. JE3025 and JE3026 (Zero-K RAM) ............. .. ................................. $249.95
AMI 8 Megabyte 32-bit Plug -In Memory Card for the JE3026 and JE3027 (Zero-KRAM) ................................... ..... $269.95

•QUALITY COMPONENTS • COMPETITIVE PRICING •
Circle 146 on Reader Service Card
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8088 AND 80286 MOTHERBOARDS
12MHz 80286 Motherboard
IBM AT Compatible

• Six 16-bit and two 8-bit
expansion bus slots
• AMI BIOS ROMs included
• 12 MHz Intel CPU
• Selectable wait states (0 or 1)
• 80287-8 Math
Coprocessor capability
• Norton SI rating of 13.7
• Size: 13" x 8. 75"
• Weight: 2.25 lbs .

• Expandable to 1Mb RAM
using 256K DRAM chips
• Expandable to 4Mb RAM
using 1Mb DRAM chips
• Uses 1OOns DRAMs
• Battery-backed clock/calendar
• 8 or 12MHz hardware or
keyboard selectable operation
• Front panel LED indicators
supported

JE3005

SALE!

8/12MHz 80286 Motherboard ...

J•a

$299.95

$279.95

1-YEAR
WARRANTY!

16MHz 80286 NEAT Motherboard
IBM AT Compatible

• Expandable to 1Mb RAM
using 256K DRAM chips or
4Mb using 1Mb DRAM chips
• Additional 1Mb with 256K
DRAM SIPs or 4Mb with 1Mb
DRAM SIPs for a total of 8Mb
• Uses 1OOns DRAMs
• Battery-backed clock/calendar
• 8/16MHz selectable
• Front panel LED indicators supported
• AMI BIOS ROMs included

JE3010

• Five 16-bit and three
8-bit expansion bus slots
• 16MHz CMOS Harris CPU
• Supports all NEAT functions 1n
clud1ng shadow RAM . EMS 4.0.
RAM re·mapp1ng. selectable wait
states. memory interleaving, etc .
• 80287-10 Coprocessor capability
• Norton SI rating of 18.0
• Size: 13" x 8.5"; Weight: 2.25 lbs.

8116MHz 80286 NEAT Motherboard .

$399.95 $379.95
1- Year
Warranty!

COMPUTER KEYBOARDS

111-Key Enhanced Keyboard with Calculator
for IBM PC/XT/AT and Compatible Computers

SALE'·

104-Key Enhanced Keyboard with Trackball
for IBM PCI XT/AT and Compatible Computers
•Fully Microsoft Mou511 • nd Mouse Systems Compallble ·-20() DPI Resolution
lllllllllll UJlln HUJ t

S.neftl from lncrttCJsed producllvlty with JomflCo's new JE2016
keyboard with buitt-ln solar powerfKi calculator/

The JE2017 comb inallon ke yboard and trackball will enable you to use your

- XT/AT Switchable - 111 -Key Enhancec Layout · 12 Function Keys · LED Indicators for
Num Lock. Caps Lock. and Scroll Lock - Large Return Key · Separate cursor/l<eypad · Tac
tile touch keyswi tches · Color: Beige · Manual Included• Size : 19.S-W x 7.6"D x 1.S"H
• Weight: 3.6 lbs.

m ouse-based computer applications with greater ttCJse and efficienc y/
• XT/AT Switchable · 104-Key Enhanced Layout · 12 Function Keys · LED Indicators for
Power. Num Lock, Caps Lock, and Scroll Lock • Large Return Key • Separate cursor/
keypad • Tactile touch keyswitches • Color: Beige • Manual and software drivers Included
· One open serial port required for operation · Size : t8.6-W x 7.5"D x 1.75"H · Wt: 4 lbs.

JE2016 ......................................................... $79.95

JE2017 ....................................... $109.95

84-Key Keyboard

101-Key Enhanced Keyboard

for IBM PCIXT/AT and Compatible Computers

for IBM PC/XT/AT and Compatible Computers

XTtAT Switchable
84-Key AT Style Layout
LED Indicators for Num
Lock, Caps Lock, and
Scroll Lock
Large Shitt and Return
Keys
Tactile touch keyswitches
Color: Beige
Manual Included
Size: 19.5"W x 7.5"D x
1.33"H
Weight: 4.6 lbs.

IBM's original AT Style layout!

JE1015 ......................................................... $59.95

$99.95

Automatically switches
Our most popular keyboard!
between XT or AT
t01-Key Enhancec Layout ..-~~-~----~---~----,
t 2 Function Keys
LED Indicators for Num
Lock, Caps Lock. and
Scroll Lock
Separate cursor/l<eypad
Tactile touch key switches
Spec. lncludec
Color : Beige
Size: 19"W x 8"D x
t.33"H
Weight: 4.6 lbs.

JE1016 ........................................................ $69.95

•REFER TO CODE 4039 WHEN ORDERING• CALL (415) 592-8097
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8088 AND 80286 COMPUTER KITS

DOS Availabli1

Jameco's 8088 and 80286 IBM PC/XT/AT compatible kits allow you to build yourown computer and come with complete step-by-step assembly
instructions . FREE Word Processing and Diagnostic Software included! NOW AVAILABLE . .. Jameco's new System Tech Manual and DOS.
Computer tool and maintenance kits also available .
Please note: JE3008 and JE.3013
shipped in 1 box (43 lbs. total) - JE3002 and JE3003 shipped in 2 boxes (55 lbs. total)

16MHz 80286 NEAT Computer Kit

12MHz 80286 Computer Kit
• Fully IBM AT Compatible
• Free! OAPLUS
Diagnostic Software
Included!
• Free! PC Write Word Pro
cessing Software Included!
·DOS Available
• 80286 CPU, optional
80287-8 Ma th
Coprocessor Capability
• 51 2K RAM Included,

• 8 or 12MHz Keyboard
Switchable Operation
• Clock/Calendar
• AMI BIOS ROMs
Included
• Save $ 156.55
part No

-tm-ac:ibi -

- - -d""bm• - 

~~~-----,~-~~.;:·,::- :~··.;,:,.·:.
Sh-n with EGA Option (not Included)
JE1059 Monrtor and /!dapter Card $479.95
(SH page 352)

Descrlo!lon
Price
8/ 12MHz Baby B0286 Molherboard ...... .......... ....... .......... $279.95
(Zero·K RAM · includes AM I BIOS ROMs)
Enhanced AT Slyle Keyboard ••••••• ••••• .• •• ••• •• •• •••• .••. ••.• ••.••... •69.95
Baby AT Flip·Top Case •• . •.•• •.•.•••• •.•••.•. •• .•.. ••. .•..•...... ..... .••. 69.95
Mulli 110 Card with Universal Floppy Conlroller .• . ... . •.•• •. .• ••• •. •.• 79.95
5.25" DSHD Disk Drive (Gray Faceplale) .•• •• •• •• •••• •••••••.•• •••••.• 99.95
200 Wan Power Supply •.•••..• •.•• ••. ••••• •• ••••• •• •• •••.• •• .• ••••• •••••.• 89.95
512KRAM (18chips) .... ..... .. . .. .... .. .... ... ... . ... .. .. ... .. ... .... .. 116.80

JE3005

JE1016
JE2019
JE1077
JE1022
JE1032
41256·100
SAVES156.55

JE3008

SALE!

Regular List ............. $806.50

12MHz 80286 Computer Kit....

• Fully IBM AT Compatible
• Free ! QAPLUS
Diagnostic Software
Included !
• Free l PC Write Word Pro
cessing Software Included!
• DOS Available
• 80286 CPU, optional
8028 7- 10Math
Coprocessor Capability
• 2 Megabyte RAM Includ
ed, Expandable to 8
Megabyte
• 8 or 16MHz Keyboard
Switchable Operation
• Clock/Calendar
• AMI BIOS ROMs
Included
· Save $190.55
Part No

JE3010

pescrlp!lon
Price
4.77/SMHz 8088 Turbo Motherboard .•••• •.. •.••••• •.. •• •• ••• ••••••• $89.95
(Zero·K RAM · includes AMI BIOS ROM)
360K Floppy Controller ..••• ..• •.. •.• •• •• •• •••••• .••••••••••• .•... ••. ...•. 29.95
Flip·Top Case •••• ••••• •••••••••• •••• •••••• ••••• ..... .. .. ... .•. ••. .. .••. •••• 39.95
XT/AT Compatible Keyboard ..... •••.•... •... •..• .••• .••••• •••• •••• ••••• 59.95
150 Wall Power Supply ••.• •• •• ••••••••• •••••••. ••• ••• ••• ••• ••• •.•••. •••. 59.95
Mono/Graphics Card w/Prinler Port ••• •••••• •• •• •• ••.••••• ••.••••••. ••• 59.95
5.25" DSDD Disk Drive (Black Faceplate) •• ••••••• •.• •••.••.• ••••• ••• • 89.95
12" Monochrome Amber Monitor ••••••••• ••••. .•• •• ••••• ••• •.• ••• .•. .•• 99.95
256K RAM (9 chips) •.• ••••••..•••• •• ••• •••• ••• •••••• •• .•• ••• ••• •• ..•• ••••• 53.01

JE1040
JEl 010
JEl 015
JE1030
JE1050
JE1020
AMBER
41256· 150
SAVE $102.66

JE3002

SALE!

Regular List........... $ 1140.50

$1199.9§ $949.95

• Fully IBM PCIXT Compatible
• Freel QAPLUS
Diagnostic Software
Included !
• Free ! PC Write Word
Processing Software Included!
• DOS Available
• 640K RAM Included
• 4. 77 or 1OMHz Switchable
Operation
• AMI BIOS ROM
Included
• Multi 110 Card
• Sa ve $109.82

.~Please note. PC Write will
require 512K RAM for operation.

Part No

SALE!

16MHz 80286 NEAT Kit ......

1OMHz 8088 Computer Kit

8MHz 8088 Computer Kit

J E1001

Description
8/16MHz 80286 NEA T Motherboard . ... .... .. .. ........... .. ... . $379.95
(Zero-K RAM · includes AMI BIOS ROMs)
Enhanced AT Style Keyboard ....... ....... .. ... ...... .. ........... .... 69.95
Baby AT Flip·Top Case ••••• •.••••• •• •.• •. .• .••• ••.•• •••. •••••••••. •• ..• . 69.95
Mulli 1/0 Card with Universal Floppy Controller .. •.. ••••. .•. •.•.. .. • 79.95
200 Watt Power Supply ••.• •• .••••• .•• ••• •• •.• •.••. ••• ••.•• •••. •.•••• •.• • 89.95
5.25" DSHD Disk Drive (Gray Faceplale) •••••.••.•• •••• ••• •• •••••• •• '99.95
2Mb RAM (18 chips) .. .... ................... ... ...... ... ...... ...... .. 350.80

JE1016
JE2019
JE1077
JEl 032
JE1022
511000P·10
SAVE $190.55

$799.96 $649.95 JE3013

Fully IBM PC!X T Compatible
Free ! OAPLUS Diagnostic
Software!
Freer-~ PC Write Word
Processing Software Included!
DOS Available
256K RAM Included,
Expandable to 640K
4. 77 or BMHz Switchable
Operation
Parallel Printer Port
AMI BIOS ROM Included
Save $102.66

Shown wllh VGA Option (no l Included)
JE2055 Mon1ror and /!daprer Card $599.95
(S H l»Q• 352)
Pri ce

Regular List...........$582.61

8MHz 8088 Turbo Kit ................

Part No

JE1002

o escrlption
Price
4.77/lOMHz 8088 Turbo Motherboard ••• •• ••• .• ••••.•• •••• •••• ••••• $99.95
(Zero·K RAM · includes AMI BIOS ROM)
XT/AT Compatible Keyboard ... •..•.• . .•.•... .• ... ..•.•.•. •• ••. .. ••...• 59.95
Mini 150 Watt Power Supply .• •...••. •. •.. .•••••. •. •.•.•• ••.••• ••••••• •. 69.95
Turbo Flip-Top Case •••..• ••• .• ••• •.•.• ..... •.... .••• ..•••. ..•• .. .. .•... • 69.95
5.25" DSDD Disk Drive (Beige Faceplale) •.•• ••• •.• ••.. •• .••.•••.. .. . 89.95
Multi 110 w/Controller and Graphics ••.•.. •.. ...•...... ..•.•.• .••.. •. 119.95
12· Monochrome Amber Monitor •• ••.•• ••• •••••• •••• •••.••• •••. •.•• •••• 99.95
Parily RAM (2 chips) ••••••• •••.••• •• ••.••• •••• •••• ••.• ••• •.•••••. ••• ••.••• • 5. 70
512K RAM (18 chips) •••••.••• •..• •. ••••.. ••• ..•• •• .•.••• •••• •• ••..• ••• 111.42
128K RAM (4 chips) •.••• .•. ••. ..••• .•• ••••. ••• ••••••• .•••••• ••.• •••••. .•• 33.00

JE1015
JE1031
JE2014
JE1021
JE1071
AM BER
4164·120
41256·120
41464·12
SAVE$109.82

$499.96 $479.95 J E3003

SALE!

Regular List .............$759.n

1OMHz 8088 Tu rbo Kit ...........

$699.96 $649.95

•QUALITY COMPONENTS • COMPETITIVE PRICING • PROMPT DELIVERY • (415) 592-8097
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DISPLAY MONITORS
Nanao 16" Multiscan Monitor

NEW!

for IBM PC/XT/AT, PS/2 and Compatible Computers

The M9070S, 16 inch multiscanning color monrtor. prOV1des you with the display pctent1al to take full advantage of today's and
tomorrow's 'Mlrkstat1ons. The M9070S otters compatibility with IBM PCIXT/AT, PS/2, Apple Macintosh II and AT&T PC6300
The M9070S was designed to be used with a wide range of graphics boards (including the GC1500 & GC1 50 1 VGA cards).
and personal computers. including VGA. EGA, PGC. Mac II and the SuperMac Spectrum. The Nanao FLEXSCAN technology
provides a wide range of scanning to fulfill your computing requirements. including Desktop Pub11sh1ng. Business Graphics.
CADICAE and muich more. The monitor is equipped with an XF (Extended Field) gun to obtain brightness and sharp focus for
high performance and high resolution (up to 1.280 x 800) 1n a compact package at a reasonable price. Monitor comes wrth t11V
swivel base, manual and cable.

i .
"

. ,

i~

,

j

1~ · ·

.

II

Specifications: • CGAIEGAIVGAIPGC Compatiblli1y • Color. White or Amber Switchable • Non-glare. hnted display. unhm
rted color display • Input DB9-pm (TTL) & DB 15-pin (Analog) • Hor. Scanning freq 20-SOkHz • Ver Scanning freq 50-80kHz

• Resolution: 1,024 x 768: max: 1.280 x 800 • Dot Pitch .31mm • Bandwidth . Analog-SOM Hz. TIL-30MHz • Sile: 15.75"W x
17" D x 15"H • Weight 39 lbs. • One-Year Warranty.

M9070S

16" Multiscan Monitor ••••••••••••••••••••••••••••• •• •••••••••••••••••••••• $11 99.95

Casper 14" Multiscan Monitor and

Orchid 16-Blt VGA Card Package

SALE!

for IBM PC/XTIAT and Compatible Computers
The TM5155 monitor 1s designed to take full
advantage of newly developed graphics
adapters including the GC 1500 and
GC 1501. The TMS 155 can operate 1n sev
eral drtferent display modes to run today 's
moSI pcpular software. Moni1or comes with
111uswivel base. manual and cable

FREE! ColoRIX VGA Paint
Demonstrallon Disk
enclosed with every JE2056!

14" Mulliscan Monitor •••••••••••••••••••••••• ••••..••••••••• •••••••••••••• •• $479.95
16-BitOrchidVGACard •• •• ••••••• •••••••••••••••••••••••••• ~ $329.95
TM5155 Multiscan Monitor & GC1501 Card SAVE $30.00! ••••••••••• Sn9.95

for IBM PCIXTIAT and Compatible Compute,..

part No

pescrlp!lon

TM5154
JE1055
JE1059

14" CGA/EGA Monitor •••••••••••••••••••••••••••••.• $399.95
EGA Card ••••••••••••••••••••••••••••••••••••••••••••••••••••••• •••••••.

Price

$389.95
$149.95
TM5154 & JE1055 SAVE $40.00................. f4MM $479.95

• Input : DB9-pin (TTL) • Bandwidth: 20MHz
• Hor i zontal scanning frequency :
18.432kHz • Resolution: 720 x 348 • Size:
12.S"W x 12"0 x 12"H • Weight: 19 lbs.
·Compatible with the JE1050. JE1055 and
JE 1071 • Cable and Manual included.

FREE! ColoRIX VGA Paint
Demonstra tion Disk
enclosed with every JE2055!

The OC 1478 VGA monitor is capable of very
high resolution (up to 720 dots horizonlal reso
lution) and meets the requirements for compat
1blhty w~h a large number of today 's VGA cards
including the GC1500 and GC1501. Monitor
comes with tilVswivel base. manual and cable.

Part No

oescrjplion

QC1478
GC1500
JE2055

14" VGA Monitor ••••••••..••••..•.•• •..••••••••••••••.•••••• • '44e..96
8-Bit Orchid VGA Card •.••• •• .••.••••••• •• ••••• ••••••••• ••• . ~
OC1478 VGAMoni1orandGC1500Card SAVE $50.001 '64Q,8i

Price

$399.95
$249.95
$599.95

Quadrant 14" Flat Screen
Amber and Paper White Monitors
for IBM PC/XTIAT and Compatible Computers

Ideal for Desktop Publishing!

TM5154 Speclllcallons: EGAICGA
compatibility • Input: DB9 (TTL) • Hor.
Scann ing freq : 15.75-21.85kHz
• Resolution : 720 x 350 (max.)
• Bandwidth : 25MHz • Size: 15"W x
14.25"D x 14"H • Weight: 35 lbs.
·One-Year Warranty

for IBM PC/XTIAT 1nd
Comp1tlbl1 Comput11'8

SALE!

Orchid 8-Blt VGA Card Package

SALE!

The TM5154 EGA Monitor is ideal for
text as well as CAD and other graph
ics applications. Features compact
case with anti-glare screen for easy
viewing _ Monitor comes with a tilV
swivel base. cable and manual.

12"Amber
Monochrome Monitor

Quadrant 14" VGA Monitor and

QC1478 Specifications: ·VGA Compati
bility • Non-glare . tinted display, unlimited
color capability · Input : DB15-pin High Den
sity connector (Analog) • Scanning freq .:
31.5Khz • Resolution : 720 x 480 (max.)
• Bandwidth : 30MHz • Size : 14. 17"W x
14.84"D x 14.25"H · Weight : 26 lbs. · One
Year Warranty

Part No,

Casper 14" EGA Monitor and
Jameco EGA Card Package

I



--

for IBM PC/XT/AT, PSl2 and Compatlble Computers

TM5155 Specifications : • CGAIEGAI
VGA/PGC Compatibility • Input: DB9-pin
(TTL) & DB15-pin (Analog) • Hor. Scan
ning freq .: 15.5-40kHz • Max . Resolu
tion: 800 x 600 • Bandwidth: 40MHz
• Size: 15"W x 15"D x 13.5"H • Weight :
351bs. · One-Year Warranty

TM5155
GC1501
JE2056

.

These new fla1 screen 14" Amber and
Paper White monitors are ideal for desk
top publishing and CAD applications
where limited distortion is desired . They
feature a compact case with an anti-glare
screen, an inverse video switch. detacha
ble tilVswivel base. cable and manual
Specifications : Input : • DB9 (TTL)
• Bandwidth: 20MHz • Horizontal scanning
frequency: 18.432kHz · Resolution : 720 x
348 (max.) • Size : 12.75"W x 12.2·0 x
13.6"H · Weight: 16 lbs . · One-Year War
ranty

OC1418P

Part No

Description

QC1418
QC1418P

14" Flat Screen Amber Monochrome Monitor ....... ... ..•.•..••.•$11 9.95
14" Flat Screen Paper White Monochrome Monitor .•.....• .• .••• $119.95

Price

Casper 14" RGB Color Monitor
for IBM PC/XTIAT Ind
Comp1tlble Compute,..

..

• Input: DB9-pin (RGB) • Bandwidth: 21MHz • Hori
zontal scanning frequenty: 15.75kHz • Resolution: 640
x 240 • Switch for Green or Color Screen • Size:
13 75"Wx 14.25"D x 14.5"H • Weight: 27 lbs. • Com
patible with theJE1052 and JE1055 • Cable and Man
ual included • One- year warranty.

~·'=---·---~
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NEW, ESDI Hard Drive!

HARD DISK DRIVES

From the World's largest manufacturer
of personal system hard disks, comes a
full range of drives to fit you r needs.
Seagate d rives offer versatile storage
solutions for today 's PC, XT, AT or
386-based computer systems. The EW
Seaga te SCSI (Scuzzy) Hard Drives are
compatible with such popular systems as
Macintosh, Tandy, Amiga and Atari.
These new SCSI d ri ves will also work
with IBM PC / XT / AT/386 and
compa tibles when used wit h a SCSI host
adap ter (see inside back cove r). Known
for their quality and reliability, our
Seagate hard disk drives are avai lable
with or without controller ca rds and
come with easy to follow step-by-step
instructions. The instructions will take
you through mounting installation,
fom1atting and partitioning. Jameco's
hard disk kits come complete with
everything you need, including controller
card, cables, manual and softwa re when
necessary. All Seagate drives are backed
by a One-Year Warranty.

PC/XT Compatible Kit!

With or without a Controller Card, Jameco has a
Seagate Hard Disk Drive to fit your needs!

&)>Seagate
Part No.

HH;Holf Height. FH;Full Height

Capacity

'ST125N"
'ST138N"
'ST157N"
'ST125
'ST138R
'ST157R
ST225
ST225XT
ST225AT
ST238
ST238XT
ST238AT
ST251
ST251XT
ST251AT
ST251 · 1
ST277
ST277XT
ST277AT
ST4096
ST4144

20Mb
30Mb
40Mb
20Mb
30Mb
40Mb
20Mb
20Mb
20Mb
30Mb
30Mb
30Mb
40Mb
40Mb
40Mb
40Mb
60Mb
60Mb
60Mb
SOMb
120Mb

NEW, SCSI Hard Drives!

Style
3.5" HH
3.5" HH
3.5" HH
3.5" HH
3.5" HH
3.5" HH
5.25" HH
5.25" HH
5.25" HH
5.25" HH
5.25" HH
5.25" HH
5 .25" HH
5.25" HH
5.25" HH
5.25" HH
5 .25" HH
5.25" HH
5.25" HH
5.25" FH
5.25" FH

Average
Speed Format
40ms
40ms
40ms
40ms
40ms
40ms
65ms
65ms
65ms
65ms
65ms
65ms
40ms
40ms
40ms
28ms
40ms
40ms
40ms
28ms
28ms

Drive Alone

W/8-811 (XT)
Controller

$299 .95
$349.95
$399.95
$259.95
$289.95
$379 .95
$224 .95

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

SCSI
SCSI
SCSI
MFM
RLL
RLL
MFM
MFM
MFM
RLL
RLL
ALL
MFM
MFM
MFM
MFM
ALL
RLL
RLL
MFM
ALL

$249.95
----------

--- ------
$379.95

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

S489.95
$409.95

--- ------
-------- -
$829 .95
$899 .95

$269.95

-------- --

----------

$299.95

-------- ----- -- --
$419.95

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

--- ------

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

--- ----- -

----------

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

$339 .95

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

$389.95

----- -- -------- --$489.95

$449 .95

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

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

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

-- -------

$549.95

' 5 .25' JnstoHotion ldt available fOI IBM PC/XT/AT and compahbles - see below.
" Please no te that these ore SCSI d rtves IOI use with systems such as the Macintosh . Tandy . Amigo and
Atari. SCSI host adopter required for use with the IBM PC / XT/ AT OI compatibles.

NEW, 3.5" MFM,
RLLandSCS/
Drives!

ST225XT

525K

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

W/16-Blt (AT)
Controller

NEW, 120Mb Drive!

ST157N

ST4144

5.25" Frame Kit allows installation of Seagate 3.5" hall height Hard Disk Drives in IBM PC/XT/AT or compatible computer cases .. ........ $12.95

Miniscribe 150 Megabyte ESDI Hard Disk Drive
The Miniscribe M3 t BOE, ESDI (Enhanced Small Device Interface) will perform up to two times faster
than MFM encoded drives and 1.5 times faster than RLL encoded drives. In addition . the newest
generation of personal computers are featuring smaller footprints. lower profiles and are packed with
high performance. The Miniscribe M3180E takes advantage of all these new features with superior
compact design and performance. This half height drive will fit in virtually all IBM PCIXT/AT standard
and baby computer cases, including Jameco's JE Series cases. Features superior shock. vibration
and thermal performance due to the four point mounting system and enchanced baseplate design .
Also. features low power dissipation of only 15 watts when idle. Requires ESDI controller such as
150
the JE2041 ESDI controller
Megabytes
Specifications: • Track to track access time: 4.0 msec. • Average access time: 17 msec. • Data
ina
transfer rate up to 10 Mb1Vsecond ·Size: 5.75"W x B"D x 1.63"H •Weight: 4 lbs.
haNheight

M3180E...................................................................... $1149.95 package!
ESDI Hard & Floppy Disk
Seagate SCSI
NEW!
Controller Card
Host Adapter
for 80286/AT Compatibles and
80386 Based Computers

NEW!

• SCSI (Scuzzy) host adapter for IBM PCIXTI
AT and compatibles as well as 386 "Classic
Bus ~ computers

This ESDI (Enhanced Small Device Interface)
1s capable of handling IWo hard disk and IWo
floppy disk drives. The JE2041 will control
HDDs up 10 1OOOMb and any combinat•on of
IWO floppy 360K, 720K , 1.2Mb or 1.44Mb disk
drives. The JE2041 boasts performance fig 
ures up to 2 times laster than MFM and up to
1
1.5 limes laster than ALL Hard Disk Control
lers. Features: · Works on 16-bit 80286 or 32·bit 80386 machines • On·board pretormat
program and head·par111ng program • Cables included to connec1 one hard disk and IWo
floppy disk dnves •Manual Included • One· Year Warranty

• Will conlrol up to rwo SCSI hard disk drives
• Also suppons other SCSI devices such as:
scanners. printers. modems, mice, optical
disks and tape drives
• On -board prelormat & head parl<ing program
• Cable and manual included
• One -Year Warranty

JE2041 ........................................................ $1 99.95

ST01 ..............................................................$49.95

•

~~l~~~&i:;~ =~nsfer rate (up to

•REFER TO CODE 4039 WHEN ORDERING • CALL (415) 592-8097
Circle 146 on Reader Service Canl
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1 BOv'ER'S MART-----
; ·L~~THE'r
.; ;.

- A Dlrectoiy of Products and Services
THE BUYER'S MART is a monthly advertising section which enables readers
to easily locate suppliers by product category. As a unique feature, each
BUYER'S MART ad in<:ludes a Reader Service number to assist interested
readers in requesting Information from participating advertisers.

furnish typewritten copy. Ms can include headline (23 characters maximum),
descriptive text (250 characters is recommended, but up to 350 characters can
be accommodated), plus company name, address and telephone number. Do
not send logos or camera-ready artwork.
DEADLINE: M copy is due approximately 2months prior to issue date. For ex
ample: November issue closes on September 8. Send your copy and payment
to THE BUYER'S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough,
NH 03458. For more information call Brian Higgins at 603-924-3754.

RATES: 1x-$525 3x-$500 6x-$475 12x-$425
Prepayment must accompany each insertion. VISA/MC Accepted.
AD FORMAT: Each ad will be designed and typeset by BYTE. Mvertisers must

ACCESSORIES
RIHnk your printer nbbons quickly and easily. Do all
canridge ribbons with just one inker! For crisp. black
prolesslonal print since 1982. You can choose from 3
models: Manual E·Zee Inker - $39.50
Electric E·Zee Inker - $94.50
Ink Master (Electric) - $189.00

CUT RIBBON COSTS!

NATURAL LANGUAGE C LI BRARY

t()()()'s of satisfied users. Money.back guarant86.

lncraase )OU( mart<et sharel Use JAKE ID add a nllural
language front end to )OUt appllcallon. JAKE translates
English queries 1nd commands inlO C function calls
and dala structures. JAKE olfers contex!....,sitive
semaniic processing; inlerfaces easily: <64K mem.
JAKE $495. INTERACTIVE DEMO S10

BORG INDUSTRIES

ENGLISH KNOWLEDGE SYSTEMS, INC.
5525 5c<ll!S Volley 0.. 122. ScOl!s Valley, CA 95066

525 MAIN ST.• JANESVlu.E. IA 50647

1-lloo-553-2404

Fu:

BAR CODE

ARTIFICIAL INTELLIGENCE

(408) 438-6922

31~9117-2251

Inquiry 576.

PRINT BAR CODES AND BIG TEXT
On EPSON, IBM, OKI dDI mariX or lase<Jot FlaitJtedesql
on one easy strMn. /lny lormBl/size. Up to 120 fields/label
13 ""'1 sizes IO 1·al 50'. PJ.>13, MIL-STD, 2 ~ 5. 1211.
UPCIEAN. Code 39. Fie Input & Scanned logos.'syrnbcls
(PCX}--$279. Other programs ltom 509. :l<klay $$ bad<.

Worthingto n Data Solutions
417-A lngals

(800) 345-4220

St. San18 Cruz. CA 95060
In CA: (408) 458-9938

Inquiry 581 .

COMPANION AND EXTENDER

$99.99

Nano LISP

Place a kayboard and monl1or up 10 600' horn )OUr CPU
with EXTENDER and COMPANION products. Keep a
second Keyboard/Monlto< 11 the CPU with COM
PANION. Supports Mo.t.. CGA, EGA, VGA, PS2. Uses
• ngle '". cable.
Prices start 11 $149.00 for EXTENDER and $219.00 for
COMPANION 25 IL untt complele.

J

C YBEX CORPORATION
28oo-H Bob Wallace, HunlSVIUe, Al 35805
2~-0011
ln1am.UOnal Fu I 205-ll37-9212

BAR CODE READERS

An MS-DOS Common LISP Interpreter that sup.
pons most Common LISP operations and S1rictly
adheres to the standard. Numerous advanced and
extra features. excellent debugging facilities, sam
ple Al programs, lully-lndexed manual, lree
technical suppon.

For PC, XT, AT, & PS/2, all clones, and any RS-232
terminal. Acts like 2nd keyboard , bar codes read
as keyed data. With S1eel wand--$399. Top rating
in independen1 reviews. Worl<S wtth DOS, Xenix,
Novell, Alloy, -ALL software. Lasers, magS1ripe, &
slot badge readers. 30-day $$ back.

Microcomputer Systems Consultants

Worthington Data Solutions

P,O. Boa -

Sanra B1tb8t1. CA 93180

(805) 967-2270

.,7-A lngols St San18 Cruz. CA 95060

(800) 345-4220

In CA: (408) 458-9938

Inquiry 577.

WHOLESALES PRICE

muLISP"' 87 for MS-DOS

BAR CODE SOLUTIONS

Ribbons, Surge protector, CPU stand ,
Keyboard drawer, Monitor base, Mouse pad
Power center, Printer center, Toner
Cartridge and much more ......... .

Fast, compae1, etflcien1 LISP programming environ
ment. muLISP programs run 2 to 3 limes fasler &
lake 'h to 'h the space of other LISPs. 450 Com
mon LISP !unctions, muhi-window ediling & debug.
ging, flavors, graphics primitives, lessons & help,
demo programs, comprehensive n.anual.

~~::~-:,=~e~~~=~ ~~I~

First Accessories
1455 A Market St. , 1648, SF, CA 94103
415-569-8323

~

I ...,..

I

Soft Warehouse, Inc.
3815 Harding hie., Suite 505, Honolulu, HI 86818

(808) 734-5801

Inquiry 578.

mlnaJ. and .,. c,,,_ around lalong l""""'ory. emering road
sales and clocking 11me. Our bat code lal>el printing sol1ware
p1ckages WOf'k wi'lh DOS and most ma1rhc luer printers.
\Ne also Mii pr.-printed labels. Our hardware can work wr1h
nearty 8YefY cornputet' in the WCHld.

°'

International Technologies & Systems Corp.
83$-C North Berry St., Ikea, CA 92621

(714) m1aao

FiU:

nc 990-2503

nx &S02nmc 11a

Inquiry 583.

Inquiry 582.

BAR CODE

FREE
CATALOG
A_
_ .. _"""'""
.... ,._F9_

PRINT BAR CODES/ BIG 1 EXT
FROM YOUR PROGRAM

Oii. ... Of dfdt inQl*r Atd IDr • fftE£ CAW.00.
U. lQ.I' ~ MC or 000 90 Ofds ltlt labftng tKA: cllbftel

f"dd bar codes and big graphics charaC1e111 lo )OUt pro
gram. Prinl from ANY MS.DOS language. Bar codes:

5.25" OS/DD (Min 50) 2&e
5.25" OS/HD (Min 50) &2e
3.5" OS/DD (Min 30)
99e

UPC, EAN, 2 of 5. MSI. Code 39. Epson , Oki, IBM dol
matrix texl up lo \IJ". LaserJel up to 2". Font cartridges
not required. $fl9-$239. 30-day $$ back.

GAAN COMPUTER SUPPLIES

Worthln to n Data Solutions
417-A Ing

188 B E&9I Sunl1)08lca !We.. Clmpbell, CA 95008
(800) 523-1231, In C.111. ('08) ~•7

(800) 345-4220

_,

Inquiry 579.

HP LASE RJ ET II

M· E· M· 0 · R· Y
1MB-2MB-4MB MEMORY EXPANSION BOARDS

Save 50%-60%
2-YEAR WARRANTY

STARION CORPORATION
(800) 782-8297

CA: (714) 750-2627

Inquiry 580.
354

Ouz. CA 95060
In CA: (408) 458-9938

SL. Sanl8
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BAR CODE SOFTWARE SOWTIONS
ISO has software solutions that allow )OU 10 use bar
codes 1or mos1 anything. Ui<e Identifying pmducts.
Labeling packages. Or OYen managing assets and
pap&rwork. You11 be able to speed and slmplily data
coll8Clion. Traci< prodUCIS dock-ll>-Slock. Slteamline In
ventory control. And more.

____

lntegr•ted Softw•r• DHlgn, Inc.

,,

....

171 Forbes Bl'ld., Manslleld, MA 02048
TEL: (508) 339-4928
FAX: (508) 339-2257

Inquiry 584.

PORTABLE READER
Ba!tarf<>permed, handheld l88der with 64K ~ RAM,
2x16 LCO display, 32-l<ey keyboard, Reat"1me-Clock.

Wand or laser scannar. P!ogram promplS and dala
cheddng thru Its own keyboard . Easy data trans1er by
Rs-232 port or PC, PSl2 keyboard. Doubles as On-line
Reader. 30-day $$ back.

Worthington Data Solutlons
411-A lngols Sl.. Sanl8 Cruz. CA 95060

(800) 345-4220

In CA: (408) 458-9938

WHEN EASE-O F-USE COU NTS
Reading bar codes should be as easy as a "qUICk
nick of the wnst.• Sul many bar code readers rE!QUlre
you 10 flick and nick and Rick and FLICK Ur(JI !he
bar COde label IS finally read PERCON designed bar
code readers lhal really are as easy as a "quock flick

of the wnst."

PERCON
2190 W lllh Ave.. Eugene. OR 97402
Phone: (800) 873-7266
FAX: (503) 344-1399

1

1
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BAR CODE

CASE
STATE OBJECT
ORIENTED COMPILERS

PERCON: THE BAR CODE SPECIALISTS
bar code lechnology,

II you have QuesbonS about

to l<nOw an experienced. froendly bar code
speoallSI is only a phone can away Want to l<nOw

it's roce

where to Slart or where 10 find hard·to-find bar code
accessoneS? Calf PERCON 10< aqswers.

The COMPEDITOR's use finite S1a1e and objea oriented
programming tochoiques IO design. deWlop and docu
ment source programs fn: Ada, Basic, C, Fortran and
Pascai IBM DOS 2 • 250K RAM.
Pnces: $200-4300 (Wrt)I Primer and DeOOgger)
Sampler f75 (Wrth Al manuols & Credit)

r

PERCON

.I

21 90 W. 111h Ave. . Eugene. OR 97402

Phone: (8001 873-7266

COMPUTER INSURANCE

FAX: (503) 344-1399

AYECO

5025 Nassau

INCORPORATED

FL-32808

c"

TOLL FREE 1-800-848-3469

Orlando

(407) 29>0930

Inquiry 588.

(locol 614-252-0559)

SAFEWARE, The Insurance Agency Inc.

Inquiry 594.

CD-ROM

COMP. MAINT. CHEMICALS

CD·ROM Drives & Tltles

5-YR. WARRANTY AT PERCON

urvest

PERCON decoders are now COllered by a five
year /1m1ted warranty. That means you wonl
spend o ne cent replacing your PERCON bar
code d ecoder fo r five full years. That's reliability
you can count on!

Mfectfon tor PC & Mac.
Microsoft Programmers Library & Drive S995
Compul8r l.lbf9ry $695 • Public Oom8ln S/W $99.

.....

o.tvos~-HUlldrodsol.-llom$29.

MCNISA1AMEX, Money-back Guarantee.
Call or write for free 100-page catalog.
Get It a// from " TM Bureau "

•.£"

PERCON

••

2190 W. 11th Ave.. Eugene, OR 97402

Phone: (8001 873-n66

INSURES YOUR COMPUTER
SAFEWARE proyides full replacement ol hanlware.
media and purchased software. As little as $39 a
year provides comprehensive coverage. Blanket
coverage; no list ol equipment needed. One call
does tt all. Call 8 am-10 pm ET. (Sat. 9 to 5)

Bureau of Electronic Publl•hlng
121 Norwood Ave., Upper Montclair, NJ 0704~
(201) 746-3031

FAX: (503) 344-1399

Buy Direct
A full line of Computer Maintenance

chemicals: Pressurized Duster, Crt Screen
Cleaner, Hood & Housing, Anti-Static,
Head & disc, Freon tF. Solvent, Cleaning
Diskettes, Wipes, Swabs. All et wholesale
prices. Call Data-Chem at:

1-800-FON-6698
Inquiry 595.

Inquiry 589.

COMPUTER SUPPLIES

PC BAR CODE SPECIALISTS

COLOR

..

Bar code readers designed for fast , reliable, cost
effective data entry. Looks just like keyboard data!

NEC P2200
OkiOIU 39Qt391

:"i1

Choose from stalnless steel wand 0< laser Interface.
Also. powertul Bar Code and Text printing software.

P• n11onlc KXP.112•

•I

. - re.
-

& Smon<:atd En-

-rs.

'°' mk:tocornjJl.OI & -

CD-ROM/WE'LL BEAT ANY PRICE

induding IBM
PSl2 & OC1ws. DEC. · AT&T, CT, WyM. Wong. Al
CC>nMa on tM koyboard c.l>lo & 0111 IO
UPC & 39 prim p<0grwns. magne!lc
& pona1>1e . . -.. .,. oi.o ... ao111o.

TPS Electronics

Universal Linker, Librarian
Targets for 36 Microprocessors

CD-ROM SHOPPER

Hosts: PC/MS DOS, micro VAX , VAX 8000

4047 Transport, Palo Alto. CA 94303

Telex 371·9097 TPS PLA
FAX: 415-856-3843

(201) 290-8288

ENERTEC, INC.

1168 Elm Street
Rahway. NJ 07065

BOX 1312, 811 W. Fifth St.
Lansdale, PA 19446

24 HR AU70 ORDER LINE

Inquiry 585.

Inquiry 591 .

VARIANT MICROSYSTEMS

Analyze loods, meals, and recipes for any number of
persons based on lhe complete USDA lood nutrient
database. 4700+ loods, 80• nutrients. See graphs,
printed repona, summaries. Other titles and CO.ROM
publishing services available.

WANDILASER/MAGNETIC CARD CONNECTIVITY
• ~ ~ (lrwnollExwnol) '°'IBM PC/XlW, PS12
and portables.
• AS2:J2 wedges lo< W'ISE. Link, IGmtron terminals

: ~ :~a;i=-~lmlng sortware

/

• 30.0ay Monay-81ck Guarantee
• Extenalve VAR/Oe•ler Olacounta
3HO De la Cruz BM!., 5'ile 200/Solia Clara, CA 9!0S>ll(.ae) 981).1~
F">IX:415-01312

Inquiry 586.

11

1

Hopkins Technology
CO-ROM Publisher
421 Hazel Lane. Sutte 104
Hopkins, MN 55343

(612) 931·9376

Compuserve 74017,614

Inquiry 592.

P-C-B ARTWORK MADE EASY!

68000 CROSS ASSEMBLER
Assembles 68000/68010 code on a
PC Compatible
• Very High Speed-2MB source code
assembled per minute • Macros
•$-Records

Knowledge Based Systems, Inc.
2746 Longmira • College Slation • Texas • 77840
Phone: (409) 696-7979 • Fax: (409) 69&-72n
BBS: (409) 696-7055

Inquiry 598.

CD-ROM Developer's Lab

Professional Serles

=•c,ua.=.;,~:.:C~

PseudoCode releases its PseudoSam prolessional
Series CJ( cross assemblers. Most popular processors.
Macros, Condttional Assembly, and lndude Flies. l/ir
tually unllm118d size. For IBM PCs. Ms.DOS 2.0 0<

C111111e Ind RIVIM Prlnted-Cln:ult-Artworl<
on your IBM or Compatible
• Help Screens
' Ol p & Sip Library
• Printer and Plolter Artworl<
• SupportS Mice
• Auto-flouter available
• ICON Menus
Requnements: IBM 0< Compllllble PC, 384K RAM. DOS
3.0 0< later. PCBoards: $99.00
DEMO: $10.00

ming, promuoering, Ind monullclumg '8chniques & specs
IRlm 18 leldlng companon. Demos ol olt-the-shetl lods ~-i
tmag;ng, audio. 1nlm11Jon ~IC). AHi lppfciilons using
Media-Mi xer IOUlC9 IOOfs.. Cl>AOM XA. PC or Mac $795·
Transponable $&45 VIM <>< M......Catd.

PCBoards

4131 Spicewood Springs Road 1-3. Austin, TX 78759

Inquiry 587.

Fax : 215-362-2404

•

CAD/CAM

2110 1'1h -

Tel: 215-362-0966

Inquiry 597.

Food/Analyst CD-ROM

BAR CODE READERS DELIVER

CROSS ASSEMBLERS

All IB M / I A A C - Col'°' pnce bl, rnomllly lpOCill1s.
PO's. imernotklnal OfdeB wo1come. Speclal i brary, ·
_.,,,,... ptldng. COO, Viu. MC. A1nOx

11

415-856-6833

Inquiry 596.

CROSS ASSEMBLERS

--

DATA INPUT DEVICES
~

7.75

Q.00

(USA) IOWU..122 ' (CANADA) IQO.f21·5444 ' 1 1 . . . - .

Inquiry 590.

S111pe

$12.00

5.75
S..00

P.O. Box 475. Manteno. IL 60950

206-451-8966

~ le

~

$7.75
7.00

RAMCO COMPUTER SUPPLIES

15127 N.E. 24th, Suite 333, Redmond , WA 98052

BOI Code.

~

lbehlba P35'
a.oo
PRICE & SPEC. SUBJECT 10 CHANGE WIO NOTICE.
FOA OTHER RIBBONS CALL FOA CATALOG

Great warranty. Dealer Inquiries welcome.

Seagull Scientific Systems

RIBBONS

COLORS: Black, Red, Blue, Green , Brown

Software Mart, Inc.

- Sou!h, Blrminghom, Al 35205
12051933· 1122
.

1-

....,·~ 'I"

r

512-346-7887

Inquiry 593.

~~~~~d=~blefs;o:;, ~I~~~
SS, Canada $10, Foreign $15. Visa/MC.
8910

KORE
Inc. 91Ml7-1444
Ml -49318

Paneraon. Caledonla.

»0111 Sllt/st.aion g - < X p!M'Ch-prl<»rol-.

Inquiry 599.
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- - - - - T H E BUYER'S
CROSS ASSEMBLERS

disassembler. Setter than expensive l.C.E..'s.

CROSS ASSEMBLERS
WO SUppotl lhe 8048. 8051, 80llCl'80fl5. 8096 & Z80 families.
JuSI $75 each.

Lear Com Company

24'11 Kipling StJSte.

206.

~.

CO 80215

303-232-2226

Inquiry 600.

-MART

1

-

DATA/DISK CONVERSION

MACINTOSH CROSS ASSEMBLERS
for most 8-bit MPUs. Fast Full Mac Tn
...mica. S or Hex outpul kl most EPROM prog'11m
mera. Features macros, conditiooaJ ass'y, locaJ and auto
labels, sym ~ table cross-reference. module sec'lloning.
Editor Inc luded. $ 129.95 each plus SIH . MCIV/AE. Technlcal
bullMin avaHable.

MICRO DIALECTS, INC., Dept B
P.O. Box 30014, Cincinna1i, OH 45230

(513) 271-9100

Comnuter Conversions

Inquiry 601.

P.O. Box 9252
Salt Lake City, Utah 84109
(801) 272-0671

619-693-1697
Inquiry 606.

Inquiry 612.

DISASSEMBLERS
80x86 .EXEi.COM to .ASM

DISK CONVERSIONS
er.

• A<curalely reccnslnJCI. study & modiry l&IK•I programs wt1h

Media transfer to or from: IBM, Xerox, DEC, Wang,
Exxon , WRDPLEX
Lanier. CPT, Micom , NBI,
also WP, WS, MS/WAD. DW4, MM, Samna, DEC
DX, MAS 11 , Xerox-Wriler. ASCII.

a minimum of Input

Of ediling of output.
• Allsembly lang._ outpul Is MA.SM 5.x-compatible.
• Ei;hatJStM9 ftow.trace distinguishes COde from dU..
• Besl lorma!! lor each. Commen18d BIOS callslOOS lunc
llons SEGM ENT7PAOCJother vltaJ pseudo-ops.

FREE TEST CONVERSION

PC-DISnDATa (5'1• " disk & manual) $165

CONVERSION SPECIALISTS

PRO/AM SOFTWARE

531 Main St .. Ste. 835, El Segundo, CA 90245

220 Card.gan Road, Cenlervilla, OH 45'59

(213) 322-6319

(513) 43S-.'80 (9

CROSS ASSEMBLERS

MICROCOMPUTER TOOLS CO.
Phone (800) 443-0n9
In CA (415) 825-4200
912 Hastings Dr.. Concord. CA 94518

Inquiry 602.

A. M ~5P. M .

EST M·FJ

Inquiry 613.

Inquiry 607.

Macros, PC Compatible, Relocatable, Condi
tionals, Fast, Reliable .. . . . .. . . . . from $150
also: Disassemblers
EPROM Programmer Board

-

NOSTRADAMUS, INC.

lloumaJn Rd .. Suite J, Sen Diego, CA 92126

(213) 545-6551

-

INSTANT REPLAY Ill

•
~M "' -avaU abte

-

BUiid Demos. TU1onals, Prototypes. PresentalJOns, MU9C.
Timed Keyboard Macros. and Menu Systems. Includes
Screen Maker. Keystrol<afrme Edltcx. Progr3ll Memonzec
and Anrnalor Aecl:l Grsai ASimply lhe BEST Na
copy pralected No royalties 60·day salJSfact1on money·
back guar IBM and Compatb. $149.95 US Chk/Cr Crd
Demo Dtskstte SS 00

You Can Depend On I
• Data Conversion
• Disk Duplication
• Optical Scanning
9580 Black

-

DEMOS/TUTORIALS

RESULTS

FANTASTIC SIMULATORS
For the 8048. 8051 , 8080, 8085, & Z80 families. Full funC11on
sl mulalion Including ALL MODES of interrupts. Bullt·in

I

SOFT·X·PLORE

FROM MACs TO MAINFRAMES...
Our 12 conversion systems
support over 1000 formats

See "BYTE's May 'BB issue pg. 78." Disassemble 500
kb (") program at 10,000/mln. (") in any file, ROM/RAM
memory up to 80386 inS1ructlon set ("). SOFT-X-p!ore:
• Is for MS/DOS 2D+ systems

DISK INTERCHANGE
SERVICE COMPANY

• uses 20 algorithms and seven passes (")
• on ly $99.95 plus S&H wJ30..day guarantee.
To Oilier cal (800) «&-4656 or 111fo (203) 953-C238

or writt:
RJSWANTEK INC.
178 Brookside Ad .. Newington ,

2 Park Drive • Westford, MA 01886

(508) 692-0050

• bast on the market

er 06111

MC'JVISA accepted

Inq uiry 614.

Inquiry 608.

DISK COMPATIBILITY
I

6800-Famlly Development Software

THE #1 CHOICE

IBM PCs USE Mac DISKS

In disk & tape conversion

M•tchMaker lets you plug any Macintosh exter
nal floppy drive into an IBM PC. Half.size card and
software lets you copy to/from , view directory, in
itialize, or delete files on the Mac diskette. Works
with PCs. XTs, ATs, and compatibles. The easy way
to [1101/e information!
$149.00 Visa/MC/COD/Chk.

Our C Compilers for the 6800, 6801 , 6809, &
68HC11 feature a complete Implementation (ex
cluding bit fields) of C as described by K&R and
yield 30- 70% less code than other compilers. Our
Assemblers feature macros and conditional
assembly. Linker & Terminal Emulator included.

law firms, and companies in e'8fY induslry-woriOwide.

Wlntek Corporation

Granhics Unlimited Inc.

1801 South St .. Lafayette, IN 47904
(800) 742-6809 or (317) 742·8428

for many leading corporations. government agencies.

Free te1t • Satisfaction guaranteed
Cail the helpful conversion experts . .

3000' Second SL Nonh, Minneapolis, MN 5541 1
(612) 588-7571

Inquiry 609.

Inquiry 603.

Micro Solutlons Computer Products
132 W

4ncdn Hwy DeKalb. IL

DATA CONVERSION
MEDIA CONVERSION/DATA TRANSLATION

MOl'8 than Just • straight dump ot ASCII trans/er/
Word ProceNlng. DBMS, 1nd SprH d aheet dale on Dlaka
Of T1pe1 transferred directly Into applications running on
Mllnfrmmea. Mlnl1, Micros. Oedkated WOid Proceuo,..

Typeaettere, and Electronic Publlahlng sysems.
IBM PSl'Z & Macintosh supported

I t ln the translatio n industry!

CompuData Translators, Inc.
3325 Wilshire Blw.. Suile t202. Los Angeles, CA 90010

(213) 387-44n

1-800-825-8251

Inquiry 604.

8151756-3<111

60J15

Inquiry 615.

DISK DRIVES
IBM PC •to• Fil£HP
COf'I
IBM PC to HP File Copy allows IBM PCs, PS/2, com
patibles 10 read, write files written by Hewlett-Packard
Series 70, 80, 200, 300, 1000, 9000's. We offer cuslom
v.orl< using our file copy Ulil~ies and program translators.
Cail for estimate. catalog, data sheet.

Oswego Software
507 North Adams St.
O swego, Illinois 60543

PS/2 DRIVES FOR PCs ATs
Compal lKitiPC ,. . . . . , .. . .. . , . .. . . $27'9
CompatlKit/AT .
. .. $219
Built-in floppy controllers-no problem.
Suppons multiple drives and formats. Lets you r
compuler use IBM PS/2 1.4M disketles plus more!
Call for funher Information or to place an order.
VISA/MC/COD/CHECK.

3121554-3567

Fax 3121554-3573
Telex 858-757

Inquiry 610.

Micro Solutions Computer Products
132 W Uncoln Hwt . DeKalb. IL 60115

8151756-3411

Inquiry 616.

DISK DUPLICATION

DAT ABASE MGMT. SYSTEMS

dBASE file access from C

CONVERSION SERVICES

SOFTWARE PRODUCTION

Code Base 4 is a lib rary of C routi nes wh ic h
g ives complete dBASE o r C lipper func
tionality a n d file com p atibility. U se DOS.
U n ix, OS/2 o r MS W indows.

Convert any 9-tracl< magnetic tape lo or lrom over
2000 formats including 3V2 '. SV•'. B" disk formals &
word processors. Oisk·lo-disk conversions also
available. Call for more info. Introducing OCR Scan
ning Servicas.

• Disk duplication
• Ail formats
• EVEALOCK copy
protection
• Label/sleeve printing
• Full packaging

$295 with Source!

FREE DEMO

Sequ iter Software Inc.
C all (403) 439-8171

F ax (403) 433-7460

Inquiry 605.
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Pivar Computing Services, Inc.
16 5 Arling ton H g ts . Rd .. D e p t #B
B uffalo G rove. IL 60089 (312) 459-6010

Inquiry 611 .

services

•
•
•
•
•

Warehousing
Drop shipping
Fulfillment
48-hour delivery
Consultation &
guidance

Star-Byte, Inc.

2880 Bergey Ad., Ha!Held , PA 19-440

215-997-2470

Inquiry 617.

800-243-1515

- - - - - T H E BOYER'S
DUPLICATION SERVICES

M,A RT-- - - 

ENTERTAINMENT

FORTRAN TOOLS

SOFTWARE DUPLICATION

NEMESISro Go Master®

• One-Srop Shopping • Technical Support
• Custom Packaging • Drop Shipping
• Copy Prolection
• Fasl Turnaround
• Compeli!ive Pricing

Go, a game of strategic elegance, has been a way of
life in the Orient for
four thousand years. Many con

SATISFACTION GUARANTEED

800-222-0490

NJ 201-462-7628

MEGASoft
P.O. Box 710, Freehold, NJ 07728

Inquiry 618.

TAME YOUR FORTRAN CODEI

°'""'
sider Go to be lhe secret of the Japanese business

man's success. 'While chess is a game of war, Go Is
a game of marl<et sharo'1President of Nikko HotelsJ.

" If you are lnl•111a!e d In Go. buy this prog111m."
Game of the Month J. Pournelle BYTE 7ttIT

Toyogo, Inc.

The Lsader in Computer Go.

16 BedlOfd St. 134-Y, Lexington, MA 021T.l,, (617) 861-0488

Programming tools for MS-DOS
dewtlof>

FORWARN-an lnYaluabte a.id to Fortran program

~h~ {~==~;~i::; !~hu~nltJ~a:
1

variab'es. Prtnrs detaiktd cross-references and call-tree
diagrams.. $329
FORTRAN DEVELOPMENT TOOLS-Include• Pretty Qn
dents, renumbers, changes GOTOs to IF-THEN-ELSES. etc.)
and 6 more tools. $129.

Qulbus Enterprises, Inc.
106 N. Draper Avenue. d°hampalgn. IL 61821
(217) 358-811711

Inquiry 630.

Inquiry 624.

GRAPHICS

FLOW CHARTS
YOUR SALES MESSAGE
aboul the special computer produCI or service
that you pro11ide belongs In print.

THE BUYER'S MART
can help you reach compuler professionals and
produce valuable Inquiries for your company!

Call Brian Higgins for more information

603 - 924-3754
Inquiry 619.

Flowchart/State Diagram for Engineers
Draw no..:haltS Of dlagnlrnS w11111his Maclln!w-llks pr<>
gram "" jOUr IBM PCJIIDPS2"' compatible. All no..:har1 syrn.
bols are prebuitl and can be stretched to any size. ..oad your
own symbols 10 the symbol ltbracy. ElliP!l8S. curves with end
ing arrowheads. cut/pasta, enlarge/reduce, drag. zoom out
undo . . etc. Output to most prin1ers. plotters. and deSklop
pubOshing software. Complete with Logilech Mouse lor $89.
See our larger ad every oeher month.

Daytron Electronics Inc.
610 5. Sherman 110<, Rocluudson. TX 75061

21>Hl6~2137

35mm SLIDES-In 24 Hours
We transbm your ~raphic:S fifes Into !\Jlklok>r higl>
resorurion , 35mm slides and ship within 24 hoors. Har·
vard, Pixle, Lotus, Freelance, and others supponed.
Files accepted by modem. Free Federal Express on all

ordera of 20+ slides. Only $8 per slide. Call for hteratura
or circle reader service number shown below.

Accent Presentations, Inc.

990 H9'11nd llrM, Sis 202, PD. Bm 1303. Solina Beach. CA 92075
1-800-222-2592

Inquiry 631 .

Inquiry 625.

EDUCATION
B.Sc. Ir M.S. In COMPUTER SCIENCE

Flow Charting II+

The American lns!ltute for Compu1er Sctences offers an In·
depth correspondence program to earn your Bac~or ol
Sdence and MaslOt al Sdence dogtees in Compu18t Science
al homo. BBc. subjecia cowred ant: MSIDOS. BASIC.
PASCAL. C. Data File Processing. Data Struaures &
Operating systems. MS program Includes aut>;ects in Soh·
ware Engineering and ArtlriclaJ lntemgence.

For IBM and compatibles. Ir will amaze you with
its speed, po.YB• and simplicity. 26 standard shapes
with over 120 sizes - 10 rexr fonts - 4 line styles.
Place lexr. lines and shapes anywhere on your
chart. For only S229 you'll never draw another chart
by hand.

AMERICAN INST. fur COMPUTER SCIENCES
1704-BY 11th Ave. So.. Birmingham, AL 35205
TOLL FREE 1·800-872-AICS

Inquiry 620.

Patton & Patton

Da Poma GB
Available on all Apple ll's
since 1982
P.O. Drawer H, Hondo Texas 78861 (512) 426-5932

Inquiry 621 .

put to laserslslidemakers/plotters or export 10 WPS.QI

FREE OEMOI

$399

BIOSOFT,

PO Box 580, Milltown, NJ 08850
(201) 613·9013
FAX: (201) 613·8B60

Inquiry 632.

WINDOWS FLOWCHARTER $79

Explore Visual Perception

RFFlow is a professional drawing tool for ''°""harts
& org charts (requires Microsoft<> W indows). 75
shapes automatically adjust in size. Move. copy,
delete groups of objects. 7 levels of zoom. Move
llowcharts ro other applications via the Clipboard.
Supports Windows printers. plotters, and cartridge
or soft fonts. Call for trial disk.

Use lllusjon Maker to browse our database of optical
illusions. Requires a PC. XT, AT or d one with EGA cok>r
or better. "lenu driven system displays a wide variety
of visual Illusions. Ideal for psychology labs 0< curiousi!y
seekers! Send $9.95 (pp) !or latest release. Texas res.
add $0.80 sales tax .

RFF ELECTRONICS

Da Poma , Inc.

gressionslscatterslbars, more. Axis breakslend-seg

mentslerror bars, any style. Labels/symbols/boxes/ar
rows, more. S1ore fig templates. Fast professionaJ out
Ventura ere.

81 Great Oaks Blvd., San Jose, CA 95119
1-800-525-0082 Ext. 42 (Outside CA)
408-629-5376 Ext. 42 (CA/lnt'll

Inquiry 626.

Gradebook emulation
for
micro-computers

The Graphics
IBM PC/PS2 program for superior WYSIWYG graphs/
charts/slides. Flexible data Input/edit. Unes/curves/re

llluslon Software
1342 Olk.Path . 5an Antonio, TX 78258

1053 Banyan Court, l..oYeland, CO 80538

(512) 497-4685

(303) 663-5767

Inquiry 627.

(512) 521-0807

Inquiry 633.

ENTERTAINMENT
CRYPTO
•Challenging, Educational , end Entertaining
• Hundreds of Famous Quotations ro Decipher
• Send and Receive Secret Messages
• Select L8Y&I of Difficulty, Ed it, Customize

• Enhances Spelling, Typing and Vocabulary
• Ideal Gift !or All Ages. User Friendly.
• Only $19.95 (CA residents add 6%)

P. VALANDANI, INC.
95 Church St. 12309, Los Gatos, CA 95032
(408) 395-6372

Inquiry 622.

STRUCTURED FLOW CHART

NSChart creates Nassi-Shneiderman (structured)
llowcharts lrom a simple POL. Key words define
structures & rexr strings appear in the chart. Easy
ro create, even easier ro revise! Automatic chart siz
ing, rexr centering. Translators from many
languages available. For Mac and IBM PC.

SILTRONIX, INC.

8106 SI. David Ct.. Springliold, VA 22153
(703) 440.0064

1-800-637-4888

Inquiry 634.

Inquiry 628.

BEAT THE LOTTERY
GAAL

123.•

HOWo.AO'S SMART LiicK Cow>uTER SVS'TEMS

~

Aono. Jed[pot .k.9 v.brl Wllh Compuw Wl'lerelill

COMPUTER WHEEL"'-An abto1utt MUST lat .-y ....._ klOllfy P'il'i*·
SV.'"· $2111.iS + S2 11t1 (Ad013 b

3 \o;'")

PrO\ltln kl b4I U'le moet ~ l'IUl'Tlb9f
.-a.on .,mm .... dMMd b l.ockl, 5V.'" $38.i:S • 12 ..... (,tdd ,, lat
COMPUTER ADYAHTAGE"·

3\o\.)

SMART WCK COMPUTER SYSTEMS
Dept 66, P.O. Box 1519, While Plains. NY 10602

1-800-876-0-A-l·L (4245)

Inquiry 623.

library $39.95+$3 s/h .

RAINBOW TECHNOLOGIES

P.O. Box 82544, San Diego, CA 92138

FOREIGN LANGUAGES
w ith

RAINDROP™
FAST, compac.1 PrtScrn Utility for end users ANO
de>.lelopers. Hardcopy as fast as 10 secs. -.age binary
size - 6 kby1e. 12 video graphic standards. Scale. rotate,
colorize and more. 'CALL from user-written programs.
Complete 9- & 24-j>in dot-matrix, lnkfe!, and laserje!

HARD DRIVE REPAIR

LEARN SPANISH! LEARN JAPANESE!
A new, easy way to ~ a foreign language. Complete in·
teractiYe learning environment with ~up dictionary,
hypertexl language relenlnce, and lull mouse su~ .
emphasis. IBM compalible. Each course includes
disks. manual, and pronuncration rape. Call lot Demo dis)(
or free brochure!

eon.

-al

HARD DRIVE REPAIR
WE WILL REPAIR YOUR HARD DRIVE AT A
FRACTION OF THE COST OF REPLACING IT.
FAST TURNAROUND! !! CALL FOR DETAILS.

H & W micro, Inc.

Traveler's Gulld

528-C FOREST PARKWAY
FOREST PARK, GA 30050

24 hour order desk: (906) 228·5030

(404) 366-1600

315 W. Washlnglon St. Dept BV9, Marquetta. Ml 49855

Inquiry 635.

Inquiry 629.
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HARDWARE/COPROCESSOR

INVENTORY MANAGEMENT

DIGITAL SIGNAL PROCESSOR

CHIP CHECKER

dFELLER Inventory

DSP produC1s for the IBM PCOCT/AT based on the Tl
TMS32010 and TMS320C25 up 10 12 MIPS operallon.
Designed lor applications in communications, In
strumentation, speech. and numeric processing. Of
fered with 12 bl! 110 KHz AID and DIA and con
tlnuous-«><11sk dala acquisition & playback option. From

• 74/54 Til + CMOS • 8000 Nat + Slgnerics
• 14/4000 CMOS
• 9000 Til
• 14-24 Pin Chips
• .3' + .6' IC widths
T8SIS/ldenlifies owr 650 dlgilal chips with ANY type
o1 001put in seconds. Also leSIS popular RAM chips. IBM
compalibfe 119rsion $259. C128 + C64 119rsion $159.

Business 111Vtl<'dll1y p<0grams wnnen 1n mod11iable dBASE
source code.
dFELLER 111119nlory $150.00
Requtres dBASE II or Ill, f'C.OOSICPM
dFELLER Plus $200.00
wilh History and Purchase Orders
Requi1es dBASE 111 or dBASE Ill Plus (For Stockrooms)

$650.

DALANCO SPRY

DUNE SYSTEMS
21i03 Willa Or•• St. Joseph, Ml 49085

89 Westland Ave., Rochester, NY 14618

(616) 983-2352

(716) 473-3610

Feller Assoc iates

550 CR PPA, Route 3. lshpemrng. Ml 49849

(906) 486-6024

Inquiry 642.

Inquiry 636.

Inquiry 648.

LANS
SC!FOX"'PARALLELCOPROCESSOR

Equipment Monitor And Control

E-PAC 1000 + $249.00

The $25 Network .

PC1X1W7386 ~ board wilh For1h ooilll4R 1Cl MIPS oprwa
tion, up" SO MIPS bU'sL &II<" 1M 1>119 memory. UMs Harris
RIX 2000" RISC rNMme CPU wilh 1-qcle mtJftiply, 1-c,cle
thnle 11>1>1l
t4-!Jrlorit)' lnlorrupcs, !WO 250-.l timem:oont8"' 11Hlit II> bus. Ideal kx reaJ.tlme control, signal
and Image processing, and mLltlple board opor81Jon. From

Ideal cn!l""'8aill9 co~ can be used ., pertirm dala
acquisition and control using a dumb lemllnal or create
data files on a PC. Features 16 chan. ND. 64 <frgilal llO
lines, 4 lirnei*>aunl91S and 4 serial po<ts. Options 4 chan.
DIA, dock, CMOS. Forth OS. and networking.

$2.295.

Try the lat tru ly low-cost LAN
• Connect 2 or 3 PCs. XTs. ATs
• Uses serial pons and 5-wire cabfe

• Runs at 115K baud
• Auns in background. IOlally !rans.parent
• Shafe any device. any file, any 1lme
• Needs only 14K ol ram

Optional SC/FOX Single BoMrl ComputtK _

E-PAC 2000 + $449.00

alone

EMAC INC.

_.,ion. EUIOCllrrl

lor _
siz9 wrlh solrwa!e, swring "'

Skeptical? We make believers!

Information

Sl,495.

P.O. Box 2042, Carbondale, IL 62901
P h o ne: 618-529-4525
Fax: 618-457-0110

SILICON COMPOSERS, INC.

('15) 322-8713
210 Callfomla Ave.. Sulle K, Palo Allo, CA 94306

Inquiry 643.

Inquiry 637.

Modes

P.O. Drawer F, Denton, TX 76202
817-387-3339

Inquiry 649.

HELP WANTED

LAPTOP COMPUTERS

FREE CATALOG

VIDEO GAME PROGRAMMERS

Protect your computer power from black-ours, brown·
ours. audloMdeo hash and surges! Complete line of lcrN
COSI EmllfglNICy Supply units, Une Cond/rloners
and Surge Suppressors pr.....,nt damage and loss of
valuable data. Pr.....,nr errors. mallunctions and false
printouts! Send lor money.saving catalog !Oday.

Laptop Savings

The Leland Corporation, a Southern California
based video game manulaclures (Incl. Super OH·
Road , Ouanerbase Double Play, et al) has open·
lngs for experienced assembly language program
mers. Game experience desired. Z-80 experience
preferred 6502 a plus. Send resume w/salary re
quiremenlS to: Software Manager, 1841 Friendship
Drive, El Cajon, CA 92020-1180 or call Medo
Moreno at (619) 562-7000.

Laptops: Toshiba • Zenith • Nee • Sharp
• Epson • MilSublshl • Compaq
Also Laptop Accessories: Modems, Fax Modems.
Exlernal Drives, Ponable Printers, Memory, Key
Pads, Hard Orives, Batteries. and Auto Adaplers.

IN DUS-TOOL
730 W. Lake St. Chicago. IL 60606

Phone 312-648-2191
Inquiry 638.

Computer Options Unllmlted
12 Molden Lane, Bound Brook, NJ 08805
Phon e: 201-469-7678
(Fax: 201-469-7544)
Hours: 9am/10pm 7 days
Worldwide sales

Inquiry 644.

Inquiry 650.

IMAGE PROCESSING

LAPTOP PERIPHERALS

Macintosh® Parts & Repairs

ZIP Image Processing

LAPTOP BACKLIGHTS

Programs for the corporate, government,
dealer and educational buyer. Call for kit.

ZIP brings alfordable. sophllllcated image proceulng ID lhe
Pc. Coplin video t,an carnrl<llNCR l.linllons kx lmage'Mae.
Willow Pubs YGA, HRT 512x512, serial lmegeWite (kx PC/

Toshiba, Amstrad , Sanyo, DG,

Save up to 55% on Mac II CPU
800-274-5343 I 617-891-6851
Pre-Owned Electronics, Inc.

Factory lnSCalled • 90 Day Warranry

Kaypro, IBM. HP. etc.

The Ponabfe Peripherals People

·'

Hogware Company
470 Belleview, SI. LDuis1 ~O 63119

30 Clematis Ave © Waltham, MA 02154

• J

(314) 962-7833

Macintosh is a reglsi:ered 1rademlllk of Apple Compuler, Inc.

Inquiry 645.

Inquiry 639.

$295

llj)IOp/PS2) lrame gral>bers.

Call (314) 952·71133 to order (VISA/MC). ZIP starts al $79,
frame grabbers, $398. 30-dey money back guaran1ee.

._ '

Axonix Corporation

(801) 466-9797
Inquiry 651 .

INTERFACES
PCIXT/AT COMPATIBLE KEYBOARD CONTROLl.ERS

NEED AN EXTRA SLOT FOR YOUR 8-BIT PC?
Add: LAN MODEM, Accelerator Card or
Fixed Disk and/or 31/2 • Diskette
RMT's 2001-F2H2 Single Card Controller:
• Uses onty one expansion unic

• SuppollS two 3'h' andlor s~ · diskette drill9S
• SuppollS two fixed disk drives (up 10 140 MB each)
• On-board BIOS. automatically handles any comb. ol

i

drives

lnWl'\lil2~Modern

SingleCOMMSPOttC.CI

Dull COMM.S .Ptw1 Cini
SCSI ir.tac. carCJ

T3t00
10/20

T3t00o
T5100

N241C
S232T

"""

P90

POO•

M24BI
M24EC & M24ES 

--S232E-
--0232E-
--SCS!E-

PRODUCT R&D Corporati on
1194 PaciUc St.. Suile 201 , San Luis Obispo. CA 93401
(805) 546-9713 or 800.234-5584

FAX: (201) 947-2254

Inquiry 646.

Inquiry 640.

.

PX2ST

Bum412~Modrlf'1

~=-~%.:~uli:J~'":u":
or IUNt9d runs. Few further lnbmldon cal « write:
2160 NO<th Cen11aJ Road.
Phono : (201) 947-6329

RMT SYSTEMS, INC. (714) 863·1092

T1200
T1600

---{'2V) ... - -·
---

USAR CONSULTANTS INC.
Fort Lse, N] rT/024

RM T 2001-F2H2 ....•. THE SPACE ODYSSEY

T1000

TOSHIBA
PERIPHERALS

Conbdl CUlk:lm "*1'lbrane OI mKhanical twfleh tnlUtoN Cf up
kl 5\2 ~Connects kl. •tandan:I PCIX1W' keybOerd port and
~standard or UMC-deftned ere. Scan coda IO your pC..An
extra por1 on the USAA controler boerd dows you IO UM bclltl •
custom lceyboerd Ind • ttandard (8.lfSC or 10t/102) keyb()lrd
llmoftlineousty. No apec:ia! IOftwar9 Of <*ict drr'o'911 ~ The

Inquiry 652.

INVENTORY MANAGEMENT
)

STOCK- MASTER 4.0

LAPTOPS • APPLE• IBM
IBM PS2
COMPAQ SLT
MACINlOSH
ZENITH
LASERWRITER
SHARP
IMAGEWRITER
lOSHIBA
HP LASERJET
NEC
PLOITERS
EPSON
FAX MACHINES
HARD DRIVES
Call UCC 213-921-8900 For Prices

·

137.18 E. Anesla Blvd. 150 CerrilOS. CA 9070t
Fax 213-002-0831
International Orde~ Welcome

Inquiry 641.
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Commereiel grade Inventory manasa-ment

I

~

I

1

• Supports all 1:°ftwaN It ~~::t~t~~Us Reporting
transaction types
• ActiV!ty History Analysis
• Trend Anafysis

• Bill of Materials

• Quality Conutl'

• Purc.hase Order Writing

• Muhlple LocdoOs

• Order Entry

• Purchase Order Trackfng • Material Requirements
• Open Order Reporting
• On Line Inquiry
• SeriaUl.Dc I Tracking

Appllltd Micro Business Systema, Inc.
1n-F ANecakte /we.., Newpori 8uch, CA 92663 714-75M582

Inquiry 647.

11

LOTUS123 TEMPLATES FOR
HOME FINANCIAL PLANNING
Yearly CHECKBOOK templ81e records dally transactk>ns,
balances minimum

at 4 accoun1a. GraptUcs. Included FAEE,

yearly PERSONAL BUOGET PLANNER. shows monlllly
1<11a1s bas<ld on -.y, rnolllNy, ye8lly var.- -CX>Olly
NSF be11kcharges. organlm finandal aHair.s. 5 V."l:l ~ " disk,
Oocumenlllllon. noc copy ~ected . $39.95 prepaid.

Orlon Conaultlng Services Inc.
2101 lsUngton Avenue, Suite 8'11
W.scon, Ontario Canada M9P 3A2

416124 8 -92 8 5

Inquiry 653.

- - - - - T H E BUYER'S MART~---
MAC PROGRAMMING TOOLS
MAC DEVELOPMENT TOOLS
Professional Programmers Extender: Standard
Mac interface, lists, printing, graphics, liling.
Extender GraphPac: Quality color graphs. Line,
bar, semi·log, customizable symbols.

NETWORKING
SIWIY COMPUTtRS, SOFTWIRE TIW llAICES 'IDUR NET.. .WORX

CO/FILE+

~=~-=-~~==:.~==-=

=~~:"-=-~-=-~

_._<Wy_

:C::-~°"-.,,:~3.~~~=e:

~
· -• ... MSOOS'°4.t..,_,_
NM,....,,._
...TSR_...
,,._,_.,..
· ~only~olAAM•..:tl~b

. ....... SiwWlg • Cr.-Stwwtg • 5'4IPotta ...m.ic record Of' .........
IOddftgllndUl'iod&l;bW!tl9lrld0..Shln1g.

INVENTION Software
(313) 996-8108

Shany Computers Ud.
Inquiry 660.

MEMORY CHIPS
Col

ean

4164-15 •

ean

tor

/II

Col

'°

ESSKAY

(919) 856-0475

Inquiry 666.

Have Same 'C' Source for UNIX end DOS

"STATE OF THE ART

51000 (1 Meg)
Call
51258 1ot Compaq 386 Call
808>-3-2
. Call
802816-3-10
Call

Call 80387
41-12 (54Kx•I
414256 (2561WI
Call NEC.\f.20-8
2764.27128.:!7256.27512 . Call Mouse
PricH 5Ub/«t dl•noe

PO Box 4156, Cary, NC 275t9

NEURAL NETWORKS

MEMORY CHIPS
41256-'5-12·10

TLIB"' 4.12 Version Control
''TUB• Is a greal system" - PC Tech Joumlll 3188.
Fu114eatured configuralion mgml for software profes
sionals. AJJ wrslons of )OIJI code instantly~~
compact. only changes are stored. Check.Jnlou1 locks,
revisk>n merge, branching, more. Mainframe deltas for
Pansop hlc, ADA, IBll , Unisys. Only $9 9.95 + S&H •
or 5-station LAN $299.95 + S&H. MS-DOS VISA/MC

BURTON SYSTEMS SOFTWARE

Rechlllf Building, 4 Smolansl<y st.. Nalanya, Israel 42304
Toi: (912) (SJ) 333931
Fax: (912) (SJ) 342418

Inquiry 654.

4164-12
41128 Plggi Biid<

PROGRAMMERS TOOLS

Call
Call
Call

718-353-3353

Inquiry 655.

I recommend e·ra1 nMaker without reservation." Steve
Gibson , /NFOWORLD. ''An Ideal tool for learning lhis
technology" Barry Simon. PC Mag.
Let us help you solve:
• Stock Fo<9casting • DBIB & Business Analysis • V'ideo

10fi~:~~r~h':,{~,;,.5,j,~i;:'n".::,"$~111

Callfornla Scientific Software
t60 E. Monleclto I E, Sierra Madre, CA 9t024
(818) 3 55-10 94
$195
IBM PC, XT, AT, PS/2

CHSAM-Unlx Slandatd Indexed file managemeni llbraly lot
UNIX 00S and NEnl/ORKS. Manages all locking. UNIX/
DOS oource $595 (lo< bolh). DOS libs' 5145.
W ' -Character windowing with COLORS, Line Graphics.
Bells and more. \bu need no1 modify DOS code IO- WELl
on any UNIX termi nal~ UNIX/DOS source $295 (for both).
DOS libs' $95.

BYTE DESIGNS
P.O. Box F195-76. Blaine, 'WA 98230
1-800-663-8547 or (604) 278- 5200
"(DOS b

~

lor MJaosolt tK Bottand 'C.

~)

Inquiry 667.

Inquiry 661.

OBJECT ORIENTED TOOLS
FREE
INFORMATION

OBJECT-ORIENTED TOOLKIT
T RIPL E your productiv ity w i1h Complete

DRAM•SIMMS•IUIH CO.PAOCEmRS
OEDIC<1ED 10U. FREE
l\OCSIMa.E U'E

10U. FREE 2.- HAS.
7Ml'SAWE0<

2"~-71)f;'(S AWEEK

1-800-338-1531
OIAECT LINE

1-800-242·5751
~

M CST.

1-402-691-8248
Bell

P~-

In U.S.A.

The only C object-oriented developmenl utility with
preoompiler, toundalion classes (source code Included),
make, Integrated debugger, documentation generator.
profiler, S1reamllner, and full techn ical support.
lnlroduclory Price: $269

Complete Computer Corporation
111 West 571h St.. NY, NY 100t9

McDonald and Associates

WffOUIAU Dlmt.mll

Inquiry 662.

MONITOR INTERFACE
COMPUTER VIDEO GENERATOR
Test EGA, VGA, Multisync & Data Projec·
tors with handheld monitor tester. From 15.7
KHz to 64.0 KHz, battery powered, 4 pat·
terns, all plug-in with no adapter cables.

NETWORK TECHNOLOGIES INC.
800-RGB·TECH

UK: 0244-880478
S.. our Ad on

In OH: 216-543-1646
Paris: 01331-476-32789

NETWORK BUSINESS SYSTEMS
Keycard Eliminator ...... . .......... . .. $99.
D C B E liminator ............. . .. ... ... $99.
ELS Utilities ......... . ....... . • . • . .... $59.
Netcrack (lose password?) . . . . .
. . . $99.
Getdisk (get BIOS drives) .. . .....•... . .. $59.
BIOS Tools (patch drive Ibis) . . . . . . . . . . . $99.

Pnuc1ed ,,,_ • Hc<-lcey aafvaled
Backgroundllo<eground • Muffi.9essioned shelt
Lighlning fut iextlblnaty forwardlbackwar fi'6 naer
Search directoty trees lot mutripte suings
• Where file finder • Disk usage repons
• EGMIGA ,,,_ suppotl • Confogurable colofs
• Pep-up ciock. calendar • On-tine help
$29.95 Ch«:k!MCIVISA

SASNAK SOFTWARE

5322 -

Ct , El

Paso. TX 79932

(800) 3 26-5615

PROGRAMMERS TOOLS

LAN Application Development
NPPC: High perfomlance library routines callable from

C and Assembler. High level interlace permits rapid
development of peer4!>-p88f, cllen11seM!f, "' multi.server
NetBIOS applications under DOS. Sunchronous or
Asynchronous message control. Compact Code. Source
Avail. No Royalty. NPPC $495

Inquiry 664.

HYPERINTERFACE™

Pal-

Avanpro Corp.
P.O. Box 969. Pacifoc

12131 454-3866

Inquiry 665.

WINDOWS APPLICATION PROGRAMMING
ENVIRONMENT (WAPE)
WAPE is an INTERACTIVE CODE GENERA'TOA for CM!f 450
M&Wlndc7Ns ""'""1
Sel cl LIBRARY FUNCTIONS 1ot ""'
ctows. menus. Qalog 00-. ks! boxes. and clip board eu11.. n
Menu Ed1101 Windows Appbcabon DeYelopmen1 li:>ols can be
1111JOJ<ed from wutun WAPE Corcext·sensil1ve ONLINE HELP

°"""

available

INTERSOFT INC.

5285

s.w. MeadOwS

Rd.. Lal<• Oswego, OR 97005
(503) 639-3555

Inquiry 670.

Men u Creator'" - A program generator for menu
driven user Interface. Excellent for complex menu
systems. $99.95. Advanced Llb rery - Extended
capabili1y for data entry and advanced text-Oisptay con·
trol from your programs. $99.95, FORTRAN, Pascal, C.
BASIC supported. HYPERMATH" - An appllcaJlon of
Menu Creator'" and the l'dvanced Library. FREE

Inquiry 659.

Falk Data Systems
Inquiry 669.

PO Box 397, Dpl. N, Los Gatos, CA 95031
(800) 678-1111 ext. N1

Rechrer Bulldmg, 4 Smilansky SI • Naranya, Israel 42304
Toi: (9721 (SJ) 333931
Fax: (912) (53) 342418

ProPak 2.0

The Programmer's Productivity Pack
The most useful programmer's too4s and Ulilities. smoothly
Integrated lnt1' a single package. Ideal lo< professional pn>
grammars.software~ andstudents.IDOl-.
lot MS.DOS. OESOview and OmniVlew Included. Powerlul ,
flexible, and easy 10 use. Fully customizable! Full 30 day
money back guarantee!
Only $79.95 plua S&H

(913) 651-1728

Applled Software Technology

Shany Computers Ltd.

P.O. Box 5192•, Dept. a. Palo Mo. CA 94303
(415) 949-1470

P.O. Box 56. Depl. B; Lansing, KS 66043

NETWORK BUSINESS SYSTEMS
Inquiry 658.

CIRRUS SOFTWARE, INC.

INTEGRATED OS/2 PACKAGE
•
•
•
•

t215 Woodhollow Drive, Suite 1t04, Houston, TX 77007

(713) 783-4457

commfs.. Transfer tharactefS or blocits. Mllllsecond liming. Univtf·

Inquiry 668.

Inquiry 663.

NETWORKING

... _ _ BIDSOOS--XMOOEM

'H'CAC. 300+ page compnthensNa manual. S.mpje progralT\l ln
ciude a tpOder wrftten In C. For IBM PCl><TIAT & aH c:ompmjbla
Softwar9 ~·s Kil: S19S.
NO ROfALJlES
Shlpolng SS. Canedo $10. 1-lonal S15
CA residents must add saJiM tn. ChecblMO only.

OS/2 UTILITIES

pafJ9 :Jn.

Inquiry 657.

Async Executive"' & Tutorlal

Interrupt dtMln transmit & reoe!Ye. Suppons up to eighl port:a. Sul
fefed llO to 64K. 50 to 192008PS. XONIXOFF. OTEJOCE. Mod9m

212-582-2635

,,,, OfOICI Ol lmUIJRT P'ROFUlllNAU

Inquiry 656.

c·

CA 90272

FREE CATALOG!
QuickBASIC Libraries and Utilties
286, 386, PC/XT AWARD ROM BIOS
Hardware Upgrades
1-800-423-3400 or (412) 782-0384

KOMPUTERWERK, INC.
851 Parl<view B lvd .. Pittsburgh , PA 15215

Inquiry 671 .

SEPTEMBER 1989 • BYTE

359

- - - - - T H E BUYER'S M A R T - - - - 
PROGRAMMERS TOOLS

PUBLIC DOMAIN

PUBLIC DOMAIN

TURBO PLUS $149.95

$1 per DISK Sale
20 TOP IBM PC PDISW DISKS
(360K) ONLY $20 + $3 S&H

FREE SOFTWARE CATALOG

Prog1Bmming tools for US8 with Turl>o Pllscal 50 & 5.5.

Screen Ps/nt9r. CodB Generator. VO Fields, Dynamic
Menus. Programming Unh UblaMs. OOP Suppon, and

"°"'

Sample PrognuM Included. AJJ routines
In both text
and graphics modosl 6lklay money back guSIBlllHI
Demo Disk avail. F« IBM and compatibles.

Nostradamus Inc.
PD. 8aJc 9252, S.tr

~

eox

P.O.

(801) 272--0011

1000, East WindSO<,

er 06088

P.O. BOX 3678, Ann Arbo<, Ml 48106-3678
313-761-7636

FREE CATALOG ($1.50 oer dlakl

Inquiry 683.

Inquiry fiT7.

GRAPHIC TOOLS LIBRARY

FREE CATALOG
PUBLIC DOMAIN/SHAREWARE

FREE CATALOG

• 400 IBM PC & compa1ibkts disks •
200 Amiga disks • 125 Alari ST d isks
PC dislcs as low as $1.25 each, Amiga & ST as low as Sl.60
each! Aenl or buy. Ff'H shippingt CaH 10U tree, write or cir
cle reader aeMce for FREE BIG CATALOG with full descrip
tions. Please specify computer-48-hr. turnaround!

For your free 32-page Master Edition
catalog featuring the best of IBM Shareware
from just $1 each, call or write today!

Computer Solutlons

SOFSOURCE
Box 828, East Lansing, Ml 48826

llOlll.XGUB: H l g h _ W _ . . . a . _ l l g u , .

-and-.

Ol. --acole.ro-dgn. ....-.bilOO . pono.~.

mouse. Image eaptul'9 and procesalng. AnlrNrion. C>ll9f' 150 rune

..,,,._ S75.
PC_ YDI: Hlgh- -•wryongle.
OUll...
..... be lid::w'y. plola. china . 0 Q#\Of fil. frM Demo Ol9k. 1395.

....,,,......... N<Sloam__ ....,...b _ _

l.ueJa. Hercutn. CGAIEGANGNVGA254. me.a bo9rdl. For all ''C"'
oompililrs. FORTRAN, MS OUkkBASIC. Manual

NOVA INC.

P.O. BOX 68971i. Schaumburg. IL 60168
312-882-4111

Get INSIDE!

The best PC software performance tool is now bett8f than
...,. with 90WC9 line liming. caffef timing and 8l'bltrary ewn1
timing-all with microsecond accuracy and without source

mOdific:atton. The expanded DOS analysis mode Identifies
l/O l>«Ueneci<s. S125
Coll today lor a free brochure and !he latesl list al suppot1ed
compil&rs. 30-day guarantee. VISAIMCICOO

Paradigm Systems
Box 152, Milford, MA 01757

(800) 537-5043

In MA: (508) 478-0499

$1 IBM SOFTWARE

1-800-338-2118

P.O Bax 354- Dept B. Mason. MICl11gan 48854
1-800-874-9375

IM-F 10-8 ESTI

1-517-628-2943

Inquiry 684.

Inquiry 678.

Inquiry 673.

P.Q

SC>FTSHC>PPE

BRIGHT FUTURES INCORPORATED

City. l/T 84109-0252

Inquiry 672.

Low as $1 .20/disk
Over 1000 quality IBM software
On 5.25 " and 3.5" format
From outside U.S.A. , except Canada,
please send US $2.00 refundable with order.
For fast service, write to

OubeCalc, EDRAW, AuloMenu, Math Tutor, PC
DOS Help, Baker's Dozen, Languages, EZ·Form,
PC-Style, PackDlsk, PC-Stock, KidGames, Best
Games, Home Inventory, PC-Outline, Form Letters,
lmagePrinl, SideWriter, PC-Prompt, Best Utilities.

•
•
•
•
•

CLIP ART
GRAPHICS
LASER FONTS
CAD
ELECTRONICS
For

16 and 32 BIT MICROS

• GAMES
•
•
•
•

TRAVEL
AUDIONJDEO
SECURITY
EDUCATION

a notebook
with power supply - lo< the Motorola 68000l6eo20I
68881 , TMS32010 OSP. Intel 8086/8087. AID·D/A Con·
vertors, cross assemblers, serial interfaces with soft~
ware, complete systems, documentation. schematic,
operating system, cables. Staning Prices - $230.00
EDUCATIONAL TRAINING SYSTEMS in

FREE CATALOG write to:

CWI Information Services

Phone URDA, Inc.

P.O. BOX 4851 , Anaheim, CA 92803

800-777-5636
Or telephone (714) 879-7917

1-800-338-0517

24 HOURSI

Inquiry 679.

Inquiry 685.

REVIEWS
FREE BUYER'S GUIDE

Programmer's Conneclk>n is an independent dealer
representing more than 300 manufacturers wilh OY&r
800 software products lor IBM petSOOBl compulers and

compatibles. We have serviced the professional pro
grammer since 1984 by offering sound advice and low
prices. Call O< wrtte todey to receive your FREE com

prehensive Buyer's Guide.

Programmer's Connection
7249 Wh ipple JM. NW
North Canion, OH 44720

US 800-336-1166

Canada B00-22S-1166
!nt&mllli<lnaJ 2t8-'94-3781

Inquiry 674.

TOP 10 IBM SOFTWARE • FREE

PC Write, PC CaJc+ TreeVlew, DanCad,
FileExpress, Moralfs Aewnge, HGCIBM, NOYa!ron.

10 disk set -

Home ease. ~= ~~C;!~~: disk catalog
PAY ONLY $5.00 shipping/handling

liniloliliroduclOryollor

Find " Hands-on" Reviews In Seconds!
PC Reviews is an easy to use on-line d8laba.se fof NOVlCES
and PROS who Med IO locale and read " handS-On" 
llyle. Da<a Based · PC lOday. PC Magazine, Compnw
Language, Info \\lorid and 35 more lnduded. Natural
language front-end he4ps define search terms. A per'9cl use
!Of a modem . "Wonderful", say US&fS.

INTERNATIONAL SOFTWARE LIBRARY

Compatible Technologies Group, Inc.

511 Encinitas BM:i • Ste 104 • Encinitas CA 92024

order today

loll free

800 669-2669

Inquiry 680.

88 Fulton

(212) 463-8989

St 12400. New Yor1l. NY 10038
(201) 653-7688 8-N-1 for FREE DEMO

Inquiry 686.

SECURITY
'C' DOCUMENTATION TOOLS
• C-CAU $59 en..... ~ al caller.tailed'""'"'"''·
and Hies-vs.procedure 1abl...a-con1ents
• c.MDR $59 Cn!MW"""'1&1upda1 headets lor aach pro

cedure showing caHerkatfed and ktencifHHS
• C-LIST $39 Ust, action-diagram, reformat programs
• c-AEF $49 Local/global/parameter CTOS$ reference
• SPEQAJ.. $149 All 4 plus ln!egnlled C.DOC ..,.....,

Prima Data (the latest programs Club)

1.50 DISK

+ FREE BOOKS

absolutely free

SOFTWARE BLACKSMITHS INC.
6064 SI. Ives Way, Mississauga, ONT Canada l5N-4M1

PRIMA DATA

(41 6) 856-4466

Inquiry 675.

*

Oa!e or #Executes

* No damaged media or UO plugs

For IBM and clones. $195 & up. Free Info.

We

P.O. BOX 1175, CardJH. CA 92007

EVERLOCK COPY PROTECTION

*

• 101 Comput&r Business kleu
• The Compu!er Oidionary (NEW UPDATED)
• How to Get Started With Modems
• 10 BaS! IBM U!ill11es (and mDnl BOOKS)

H""" !he 181851 Bas! SHAREWARE
& PUBLIC DOMAIN • Free CATALOG •

*

Thwarts ALL Bit-copy Software
• Procect any COM/EXE v«J Source changes
Shut down Debug Tracing & Olsassemblers
Install to Floppy, Hard Disk. or LAN
• Remotety reset Program Install-Count, Explr&

Az-Tech Software, Inc.
305 Easl Franklin, Richmond, MO 64085

Tel: (619) 931-2520

Inquiry 681 .

(800) 227•0644

FAX:

1:::1 ~~

Inquiry 687.

PUBLIC DOMAIN
$3..00 SOFTWARE FOR IBM PC

FREE IBM SOFTWARE

Hundreds lo choose from, word processors,
databases, spreadsheets, games, lotto, com
munications, business, music, bible, att, education,
language and useful utilities for making your com
puter easier to learn. Most programs have
documentation on lhe disk .
Free 12S-pege catalog.

and 31/z-inch. All ca1egories. ENGINEERING, CAO,
DESKTOP
PUBLISHING ,
LANGUAGES,
UTILITIES, BUSINESS, GRAPHICS, SPREAC>
SHEETS, WORD PROCESSORS, CHURCH.
MEDICAL, HEALTH , EDUCATION, HOME.

BEST BITS & BYTES

SECTOR SYSTEMS COMPANY, INC.

P.O. Box 8245, Depl·B. Van Nuys. CA 91409
800-245-BYTE

FREE CATALOG also contains SHAREWARE.

Dept B-6, 416 Ocean "'"1nue, Marblehead, MA Ot945
(617) 639-2625

In CA: (818) 764-9503

Inquiry 676.
360

B Y T E • SEPTEMBER 1989

5 y,

Inquiry 682.

THE ULTIMATE COPY PROTECTION

• Completely Menu DrM!n
• Oefeals aJI HardwarelSottware Copiers
• No Source Code Changes

• Mulliple layering

1141)' To
ProtKt

• No Damaged Media
• FuU H81d Disk Support
• Unlimited Metering

• FREE Demo Disk
STOPCOPY"' $325•

'lbur Mlluablt'

sottware lnvntm.,,t

STOPCOPY PLUS"- S450"'

BBi COMPUTER SYSTEMS•

mos....,... u., Sk ~ MO 2090!5

Inquiry 688.

-Oult•

Simply

(301) 1111-1094
FAX: (301) 460-7545

- - - - - T H E BUYER'S M A R T - - - - 
SECURITY
BIT·LOCK\9 SECURITY
Piracy SURVIVAL 5 YEARS PIOYOS effectiveness of
powerful mullilayered security. Rapid decryption
algorithms. Reliable/small po<Hransparent security
device. PARALLEL or SERIAL port. Complemented by
economical KEY-LOK" and multifealured COMPU
l.OCK" lnduding countdown, timeout, data encryption,
and muitiprodud protection. (Oos/Unix!Mac)

MICROCOMPUTER APPLICATIONS

SOFTWARE/BUSINESS

SOFTWARE/ENGINEERING

MILP88-MIXED·INTEGER LP
A--blOMng_._.__..,.

FREE APPLICATION GUIDE & CATALOG

with up IO 800 oonstraina: and 4000 ~ inlegef CW nonlnltgef
~ Bllllkf MILPBB ino )CU" own programs wilt!~ 'bt>o
Pascal units. MILP98 f'Ndlt'Wriles lotus wvrbheeU. Use
1·2-3'5\'mphony
or~ procostor. OU... IM
1ins include~ and bldlch Dpefmion, spreadsheel: LP dis
play arwl editing , an llqUllD1 j)O>OIUO<. ~"'-·

a•""""'-

rilel.0.-.
-----Mly~.
$1'49
wtth manual and 8087
1uppcHt. $299 wtth Ti.lrbo Pascal unlta.
Eastern Software Products, Inc.

31 67 E. Otero C ircle, Littleton, CO 80122
13031 922-8410/770-1883

P.O. Box 15328, Alexandria, VA 22309

(7031 360-7600

PC Security "Password"
With All IM Computer S«urlly llllk, PASSWORD
I• 1M Perfect S«urlly Lock.

=::=-!:1:;.~-:::.b~~

bocf lime opllarl Htlnl )C_. hlfd Clllk. ~ prwdes b 141 I> HXI
~ ...... ~ corao9ng Kee. ., Pft*ICMd d1naoM&.
~-~•ltlpop41p....,..lftd helper-. The~
~.,a.di DI ol ~Ind• IDMn tlllr"lblg ~

W""

"'5SWORll Slt.00 US

LOW COST/HIGH QUALITY
Established, Powerful, Complete. Business Manage
ment Software $ysl8mS. f'lllnt-Ol-Salellnventory Control
"SALES-PRO': Service and Repair, Video/Rental Siore
Management, Church Managemenl, Accounting and
Many more starting al $39. For IBM PC Compatibles
and the Atasi ST.

27Q4..85 Garry S1reet. Winnipeg MB Canada R3C 4J5
PH; (204) 956-2798
FAX (204) 943-3702

DISKETTE lnlroduces )OU IO Supetl.ock"-inYlsible OO!ll' pro
tadion for IBM-PC (and com~fblff) and Macintosh.
• Hard disk support
• No source code changes
• C\.lstomlzed versions
• LAN suppon
• New upgratte:s availab6e

(408) 773-9680

SOFTGUARD SYSTEMS, INC.
710 . . . - ,. Suite 200, -~ C.\ 
FAX (408) 773 ·1405

Inquiry 691 .

MIDNIGHT ENGINEERING'"
A,_ publicatlon lot ..u~ hardwant-aoftwore
engi.-s llW W.
~you IO paroonally
devefop and marlcet your own products.
• PRACTICAL ARTICLES

..,.,..,_and

HI-TECH ADVISERS

t t t E. Otake Rd.• Suite 704 t, Fon Collins. CO 805025
303-223- 2120

COPY PROTECTION

T:: ;::~a:a:;: :=:::n~:::r~rd~~~

2023 Chicago Ave., Suile B-13, Riverside. CA 92507
(714) 781 -0252

P.O. BOX 7524, Wlnter Haven, FL 33883-7524
1-800-882-4310
Fax #813-325-0375
Florida (813) 294-t885

M-

LOCATE HARD-TO-FIND BUSINESS
AND STATISTICAL SOFTWARE
Eoonomeutco • 9iomolrlco • Cl&-.- •

~~-=~~
Serios • S.-&-~ • Ouolily~andlnduslrlol

_

DATArx

Inquiry 701 .

Inquiry 695.

Inquiry 690.

BV Engineering Professlonal Software

• INSIGHTF\JL INTERVIEWS
• DETAILED PRODUCT REVIEWS
call or wri1e fof a FREE copy of !he premMtre ls.sue of M'ld
nighr Engi._ing.

VIM. IM:, Amu

Nasdec International Inc.

Corcwl Analysis • Root Locus • Thermal Analysis • Plot·
ter DrNers • Engtneenng Graphics • Signal Processing
• Pctt""'Passove Filter Design • Transter FundiontFFT
Analysis • Logic Stmulalion • Mterostnp Design •
PC/MSDOS • Macintosh • VISA/MC

Inquiry 700.

Inquiry 694.

Inquiry 689.

Affordable Engineering Software

... . ....._.,.,-....,.Oo19' • AndMony-.i
SENO FOR FREE PROOUCT GUIDE/

Llonheart Press, Inc.
P.O. Box 379, Alburg, VT 05440
(514) 933-4918
FAX: (514) 939-3087

Analog Circuit Simulation
• Schema1ic Entry
• SPICE Simulatot
• Model Ub<arles
• Monte car1o Analysis

• Parameter Sweeps
• Plotting/Graphics Output

lntusoft has a complete PC

: : : =.em~~

1fwou!11 SPICE sirrUetion "'"1g

~=.e =:l.e ~~

~ Sla1"1g • SS5 tor
lsSpce, 111o tomPN 

lntusoft
.... tor P.. mo.
Tha ~ader In low cost, lull P.O. &o.6007,Son-. CA9t!T.l4
loatured CAE 50/twaJe
(213) ~710 FAX (2t3)&11-3!16
Inquiry 702.

Inquiry 696.

SOFTWARE/ ACCOUNTING
PC TIME CLOCK
Autonme Is an Employee Management System that
allows you to turn any PC Into an Electronic Tlme
Clock. AutoTime provides Time & Attendance, Job
Costing, Payroll Interface, and Labor Distribution
reporting. Network compatible. Prices start at $495.
Other Business Products: Network FAX, Absence
Call-In, dl>-EDI.

Chase Technologies
1617 Kingman A\18., San Jose, CA 95128
(408) 998 -2917

Inquiry 692.

DATA ENTRY

SIMULATION WITH GPSS/PC'"

KeyEn1ry II... a complete Dala Entry System that provides
all the capablli1l. . 1or desiglllng daJa entry applications, con·
trolling dala Uow, & moniloring/reportlng operator aelivily &
performance. SuPJ)Oft.S LAN and stand-alone environments.
Evaluation copy (alt programs & documentalion) avallab&e.
Call today for inlormatlon l

GPSS/PC .. Is an IBM personal computer lmplementa·
tion of 1he popular mainframe simulation language
GPSS. Graphics, animatton and an extremely lnterac

Southern Computer Systems, Inc.
2732 Sevenlh AYenue Soulh
Birmingham, AL 35233
(800) 533-6879/(205) 251-2985

1ive envlronmenl allow a totally new view ol your simula
tions. Simulate complex real.world systems with the
most Interactive and visual yet economical simulation
software.

MINUTEMAN Software

PO Box 171ff, Sl0w. Massachusena, USA
(508) 897-5662 ext. 540 (800) 223-1430 ext. 540

Inquiry 703.

Inquiry 697.

SOFTWARE/C BASIC
dBASE BUSINESS TOOLS
• GENERAL LEDGER
• ORDER ENTRY
• JOB COSTING

• Pl.JACH ORMNVNlORY
• NXOUNlS REC\l\BLE
• JOB ESTIMATING
• BILL OF MATLS
• SALES ANALYSIS
• PAYROLL
• ACCOUNTS PAYABLE
$99 ea. + S&H

dATAMAA SYSTEMS Cred. Card-Check-COD
4876-B Santa Monica Ave.
San Diego, CA 92107

(619) 223-3344

Inquiry 693.

CBASIC ENHANCEMENTS
We carry C886, many anhancemenlS to

~.

and MB86

(the best Cbaslc Ill C -~ MB86 ls faster and m<>n1

robuSI than CB8611Seif wilh t00% conversion. Can be
used as a replacemenl for CB86 with no knowledge ol
C. limited free sample conversion available. We also
have replacements for kcess Manager and Display
Manager.

Minnow Bear Computers

P.O. Box 2233 Sta. A, Champaign, IL 61825-2233
(217) 344-1113

Inquiry 698.

SOFTWARE/CONSTRUCTION

DATA ENTRY SYSTEM

FREE ESTIMATING SOFTWARE DEMO FOR
SMALL BUILDERS & REMODELERS

COMPUTER KEYES
21929 Makah Rd., Wood~, WA 98020
Tel: 20&776-6443 USA: 800/356-0203 Fax: 206/776-7210

Precision Estimating Light is bran d new
spreadsheet-based estimating software that
combines powerful features in an easy-lo-use
package. Complete w ith 800 item database,
you 'll be estimating more accurately im
mediately. Call today for the lree demo and
literature - 503-644-8155.

Tlmberllne Software

Inquiry 699.

SPICE

Non-linear OC & Transient; Linear AC.
*Version 381 with BSIM, GaAs, JFET,
MOSFET, BJT, diode. etc. models, screen
graphics, improved speed and convergence.
•PC Version 2G6 available al $95.
Call, write, or check inquiry # for more Info.

Northern Valley Software
28327 Rorhrock Or•• Rancho Palos Verdes, CA 90274

(213) 541-3677

Fax (217) 3211-6127

SOFTWARE/BUSINESS
Heads-<lown data enlry wilh two-pass \/8rification
for the IBM PS/2-PCOCTl/IJ & compatibles. Features
include: Auto dup/skip, verily b'tJ>aSS, range checks,
table lookups, a complete edtt language. Fully
menu driven. Price $395
Cell lor our free 30-dey trial period.

Circuit Anal ysls -

Inquiry 704.

FREE ENGINEERING MAGAZINE
Personal Engineering is a monthly magazine sent
free of charge (U SA only) to scienilsts/engineers
who use PCs tor lechnicaf applications. Topics
each month include Instrumentation • Date
Acq/Control • Design Automation . To receive a
tree sample issue and qualiftCation form either cir
cle below or send request on letterhead lo:

Personal Engineering Communications
Box 300. Brookline, MA 02146

Inquiry 705.
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SOFTWARE/ENGINEERING

SOFTWARE/GRAPHICS

ECA·2 Analog Circuit Simulation

PROFESSIONAL GRAPHICS FOR
SCIENTISTS AND ENGINEERS
PC/MS·DOS • Macintosh
FREE 48·page Catalog

~-=:*...=-~-~J"~""..,~:=
• JC. DC. ......... fOUl'llf,
~

......

IECA-2 °""9
•0..500 nc:dml
. ~,..._

- ~~
· a..r.•Wne~
• 2 b 50 11rnea ,..., t1Wt SPICE- Now _., nUllp6e plOlsl

ECA·2 2.40 IBM PC

ms

FREE DEMO.

n.n~s~......_

Tatum Labs, Inc.
3917 Research Park Dr. B-1 , Ann Arbor, Ml 48108
313-663-8810

Inquiry 706.

=~~;~.;11~...:'!=;=-~~~

Forced Scaling • FtAI ~ • Boift.ln • t·2-3 I
• CuM fitting • S181is1ics • CGA, EGA & Hen:ules Compal>
ble. 40 pen piolters supponed.

SOFTWARE/GRAPHICS
FORTRAN PROGRAMMER?
"""' jOO Cll1

)OUf

GAAFMA!lC: SCtMn n:JUllnes $135.
PLCJTMAllC: planer t35.
PRINTMATIC: pr;.- driwf
135.
RI< the IBM PC, XT. III & cornpl<ibles. ~ suppon a Wfri.
Bly d compiler.s, gniplW:s bds.. plo/fefs and ptinlBfs.

MICROCOMPATIBLES

BV Engineering Professional Software
20Zl Chk:ago VISA/MC

coll 2-0 end 3-0 gtaphlcs IOUlines -

FORTRAN program.

301 Prelude Dr.. Depl. B, ~ Spring, MD 20901 USA

· StJile 813. Rlw<side. CA 92507

(301) 593-0683

(7141 781-0252

Inquiry 717.

Inquiry 711.

SOFTWARE/FORTRAN
EXPAND & EXTEND LIBS
122 FORTRAN callable routines. EXPAND allow.l DOS
compilers access lo UM/EMS 3.2 or 4D expanded
memory. EXTEND provides CGA, EGA, VGA, Hercules,
HP, Tektronix, AutoCAD DXF graphics, access lo
BIOSIDOS functions plus additional utilities. EXPAND
$119. EXTEND $149, bolh $218.

DESIGN DECISIONS , INC.
P.o. Box t28SC, ~. "" 15241
(412) 941-4525

Inquiry 707.

NEW! TurboGeometrv-Plus

STANDARD GRAPHICS

"*-

Over 300 20 & 3D routines. Surfacing, ~lids, Hid
denLine, \A'.Jlumes, Areas, Transforms, Perspecti';es,
Tangents, Clipping, Decomp. & more. IBM PCIComp,
MAC. MSDOS 2+ . Turbo Pascal, Turbo C, MSC &
Turbo Pascal MAC. Manual $199.95 or $299.95
wlsource. Foreign $225 or $325 wlsource S&H Incl.
VISA, MC, Chk, PO. 30 Day guarantee.

N0\111 XGIJB: Cl!*niZed. ~ arcs,
f9ire
fiH, text (ocale, ...... align), bitmaps. bitbll, keyt>oan!.
mouse. ~ caplu re. 0.... 150 functlons. S75.
PC_ VOI: OuUine fillallle """· Includes~ · FrM
Demo Disk. $395.
BoOh producta ANSI CGI compallble. drillers for prin1e<. plol
18<, HP lase< Cl3NEGJWGA. RI< mo9l " C" compiers. MS
FORTRAN, Qulct<llASIC. Demos, manual.

Disk Software, Inc.

PD. BOX 68916. Schaumburg, IL 60168

2116 E.

NOVA INC.

Al-"'>

Ad.. l lllJI. Alchard9on. TX 7508!
FAX 21M~5
800-636-mG

21M23-7288

312-882-4111

Inquiry 718.

Inquiry 712.

SOFTWARE/GEOLOGICAL

GEOLOGICAL CATALOG
Geological software for log plolling, griddinglcon1our
ing, hydrology, digttizing, 3-D solid modelling, syn·
thelic seismogram, fracture analy.>is. Image process
ing, scoul tickel manager, CNer SO programs in
catalog. Macintosh tool Please call, or wri1e, for Free
Catalog!

RockWare, Inc.
595. Wlle81 Rldga. CO 80033 USA
(303) 423· 5645 Fax (303) 423-6171

42St Kipling SI., Suila

SOFTWARE/LANGUAGES
FORTH with DRUMA FORTH·83

TECHNICAL GRAPHICS
-

- - - FROM ANY LANGUAGE
• Logarithmi c, TimelOate & Linear Axes.
• Easy Curve Fining and Data Smoothing.
• Suppons all Video & Device Standards.
• 10 Curves wit h up to 8000 points each .
• Plus much much more ...
Only $95
Call Today 800-264-3381

Edmond Software, Inc.

5900 Mosteller Or. 111

Oklahoma Ci

OK 731t2

-

,,,. 141( bonier wllllOUt opHdll- ......,.,..
~-. llttr9c1lwly pr1cecl. '13 Stondard.

• 1Mb+ autcmaled memory management
• OrHine ctor:umerullon. ASCll.-:l< files
• Many~ and useful feat\Jf9S
• Other produds'. whl<lows. modules, profiler
• IBM PCJXTlAT & d ccmpalib~
wrtt. « call for FREE eampkt clilketW.

DRUMAINC.
6448 Hwy. 290 East EIOJ, Ausnn, TX 787Zl

lllloenl: 512-323-2402

Ordels: 512-323-0403

Inquiry 719.

Inquiry 713.

SOFTWARE/GRAPHICS
New Fractal Software!

PEN PLOTTER EMULATOR

FORTRAN for Macintosh

Now available, Barnsley's Desktop FIKllll De1lgn
S)'sl8m. an lnleracliYe guide ID desl!Jllng ftadal graphics.

FPLCJT' turns your dot matrix or laser printer inlo an
HP pen plotter. Fast hi-res output. No jagged lines.
Vary line widlh, color. Works with Aulocad, Drafix,
etc. Supports NEC P51P6, IBM Proprinter, Epson
LO/FX, Toshiba, HP Ulserjet, Okidata 29x/39x, Her·
cules/CGNEGA/VGA. $64 check/m.o.

Language ~ems FORTRAN is a fulHeatured FOR·
TRAN 77 compiler Integrated wlMFW. Full ANSI FOR·
TRAN 77 plus IAX-!ype extensions. SANE numerical
calculations & data rypes incl. COMPLEX"1S. 68000,
68020 and 68881 object code. Afraf5 greater than 32K.
Link wilh Pascal, C. Mat'App. $359 wlMF"N via air.
MCIVISM::heck. MAC+ . SE. Mac II. HO req.

Also new publications by: Frume-Aasler graphics;
Glassner-Ray !racing; Bamsley-Fradals; Ruelle-
Chaos; and many more!

REQUEST OUR NEW CATALOG

Academic Press

llTTN: Boole Marl<eting Depe. l35099
1250 Sixth ""9nue, San Diego, CA 92101

Inquiry 708.

Fplot Corporation
24-16 Steinway St., Sutte 605, Astoria, NY 11103

PC TECHNICAL GRAPHICS

lMl!lable.

Advanced Systems Consultants
21115 D9110nshire St. #329, Chatsworth, CA 91311
(818) 407-1059

Inquiry 709.

441 Galli!le

DrM>.

He..-i, \II 22010

(703) 478-0181

Inquiry 720.

Inquiry 714.

TEKMAR Is a graphics libraty tor lhe VGA, EGA or Tee·
mar Graphics Master. Similar lo Pl.()l:tO, Includes WIN·
DON, VIEWPORT, AXIS. Support tor HP. HI plotlOfS.
CuM! fi tting, complete plotting program. Log, semi-log,
multi-axis, 3-0, con1ours. Jerry Poumelle (Aug 86 Byte):
·io.s good as any I ha.e ever seen..:· Demo disks. l~emlure

Language Systems Corp.

718-545-3505

POPULAR HGRAPH
SCIENTIFIC 20 & 30 graphic roullnes for IBM PC, 11\X,
SUN and Macinlosh. Powerful, easy 10 use. Multiple Jonis.
device and machine independent. Uses max resolution.

Unks with FORTRAN, Pascal, C, Modula·2 and
OuickBaslc. $119.00
Custom
software
development.
UGraph-lhe graphics edito< available now!

Heartland Software, Inc.
234 S. Franklin, Ames, IA 50010
(515) 292-8216

Inquiry 715.

EASY TO C
The C Workshop interac1MI software teaches you
C Do real C program exercises with built-In edttor
and compiler. Feedback guides you 10 solution.
All you need ID learn C. including our 384-page book.
$69.95 + $5 Ship. PC compalibles.
MCIVISAIAEJch9ck.

Wordcraft

38Z7 Pannknan /W., Qakland, CA 94619
(415) 534-2212 In CA
(800) 762-8003 (PST)

Inquiry 721 .

SOFTWARE/MATHEMATICS

QulckGeometry Library
tor CADICNA and graphics;
LINES. ARCS. CIRCLES. ELLIPSES. NON-UNIFORM RA
TIONAL B-SPLINES WOFFSET (NURBs); INTCRSECllON
(....., opines!). ROWE. SCALE. TRANSLATE. MIRROR. OfF.
SET, BREAK, TRIM : ENDPOINTS. lllNGENTs. CUR\llTURE:
OXF ~; l ists. IBM PC comp MS-DOS 2+ . $199.00 + no S&H:
ind C source. manual, support. 3G<lay g...,,._

Many powerful m'"h subrout<1-

Building Block Software
P.O. Box 1373, Somerville, MA 02144

(617) 628-5217

Inquiry 710.
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GRAPHICS PRINTER SUPPORT
AT LAST' Use the PrtSc key to make quafiry scaled
B&W or cclor reproduc:Jions of your display oo any
dot matnx. inlqet, or laser pnrter. GRAFPLUS SUfr
ports all ver=ns of PC or MS.OOS W1fh IBM (ind
EGA, VGA). Tecmar, and Hercules graphics boards.
$49.95.

Jewell Technologies, Inc.
4740 44th /Ille. SN, Seattle. WA 98116

800-628-2828 x527
Inquiry 716.

MATH EDITING

FOR THE PC

x,{ = E,~ 0 [x,{ '6 (';jj + ( 1~ )
• MalhEdit constructs mah equalions to be ins8r18d b1i>
VbdPerlsa TeX and Manuscripf docutn6tU.
• UseT.friendly inJerlace-no now word processor needs
lobeJeametl.

• M• hEd;r-s149

K-TALK

{2061 937-1081
Inquiry 722.

- - - - - T H E BUYER'S M A R T - - - -
SOFTWARE/MATHEMATICS

SOFTWARE/PRINTING

MATHEMATICIANS-ENGINEERS

PRINTER GENIUS

Have you 8'Jl!r §l!l!.!l functions of a complex
variable? Would you like to really understand dif
ferential operators like div, grad and curt? How
about a peek into the fourth d imension? Call or
write for Information on our latest PC and Macin
tosh software.

Powerful memory-resldenl printer management • Con

lion program 8ll'Clloii'lg numeriCal lrMllSion transbms
($249); and rrv> RSTRlP for exponenlial stripping ($249).
Cali !Oday for OOf frae 16-page catalog with delaifed
technical appfication notes.

Nor Software Inc.

MlcroMath Scientific Software

a

527 3rd Ave.. Surte 150, Ne.v 'ltl<t<. NY 10016

Steuben-· Bronx. NY 10467

Sall Lake City, Utah 84121-3144

(212) 213-9118

{2121 654-7429

Inquiry 723.

For orders or

SOFTWARE/SCANNERS

Medical Systems with ECS

..m..-30..,
......,...on..• __ _

complilll JIM of rndc:ll ..._. ~ frarn ~In
-~.,-Alll..._..

----·-.oo. 0-.-

PCCUll ~"'°'"Mitig .... ECS0>.,.100mljo<lnslnnco

THAE~

AIR, -

bmng. . . . , . . _ 

CUJMNET~elec:b'onlcdlin'l~lNl'llmdldlilrns
llO ~ 100 ntUfWICt eatrietl

Opti cal Character Recognition
Slop relyplng PC-OCR• sdlware 'Ml convett typed or
pnrced pages rtl e<iat:le lex! lies b )OJI v.ad i:rooess<X
'Milles With HP ScanJel. Panasoruc and most ahe< scan
ners. Suppled With 18 poptAar lores. User lralnable· you
can teach PC-OCR"' IO read wtualy any typeslyle, '1d.
loreogn fonts. Proporoonal leXt. malruc pnnter output. Xerox
copoes OK. S385 CheckNIS<l/MC/AmExpCOO

Physlclans Practice Management

Essex Publlshlng Co.

:!so E. New York, Indianapolis, IN 46204
800-428-3515
317-634-8080

Inquiry 724.

P.O. Box 391, Cedar GIO'Je, NJ 07009

Sclentlflc:/Engineering/Graphlcs Libraries
Turbo Pascal, Turbo C, Microsoft C
Send lot FREE cmalogue al sollwal9 lOols lot Scierllisls and
Engi,_s, Includes: Scienlllic subroutine Ubrories. deYk:e in
EGA. HP plcl1ar and
cn.'"1g libraries, 3-0 ~ lbrary,

dependent graphics libraries [onduding

lJISOljel •14>P0'1). -

-acqul9ilicnllbraries,~-""11nli

- . - - lot a Y8riety al popular languages.

Quinn- Curtis
1191 Cheslnut St., Unit 2-S. Newlon, MA 02164

(617) 965-5660

Inquiry 736.

SOFTWARE/SCIENTIFIC

COMPLETE MUSIC SELECTION
SoogwritafS. arrangers. teachers and mu5'cians. E.xpl0te Iha
options ol a MIDI set·up. AU computers supported with the
largest selection ol sohware and hardware ror various

app11ca11ons.

• Recording/Sequencing

.

(201) 783-6940

Inquiry 730.

SOFTWARE/MUSIC

calafogs call: (800) 942-M!'JH

Inquiry 735.

Inquiry 729.

SOFTWARE/ MEDICAL
PPM

OURCATALOG WIU SINE YOU TIMEAND MONEY!
fl describes (i) GRAPH, a S19 scientific plotting pro

wam;(ii) MINSO. a ix-<fut $179 package for cwve fit.
ling arid model de\oelopment; Ou) LAPl.ACE, a simula·

trol printer reatures from menus or within documents
• Print spool-to-<llsk fifes or memoty • Baci<ground print
• F'ole & direcoory- • Edit small text • and mon> ..
• User friendty P<>JHJP screens • 921)3ge manual •
Preset for all printers • Complelely Hexible • PC
MS-OOS • $89 + $4 S/H • VISA/MC

Lascaux Graphics
3220

SOFTWARE/SCIENTIFIC

• Sound Edi10<S

• PubUshlng • Cables • Computer-Akted Composition
• Education • lnter11ces • \Oices
Wn"le foe' free catalog or call k>f free consultation.

TableCurve-TableCode

Curve-Fil 211 Equations In a Single Step
TableCurve~

generates printed reports and Lolus,
dBase, Ouanro, Harvard G~hics, and Pagemaker/
lkntura output. TableCode generates functions
and calling code for C. Pascal, BASIC, FORTRAN.
Modula-2 and dBASE languages.
Demo $5, TableCurw $159, T1bleCode $149 MCNm

AISN Software

MIX BOOKSHELF

P.O. Box 32ZT7. -be. AL 85064
602-266-1925

6'00 Hollis St, 112, EmefyWle, CA 94608 (•15) 65:>:J3(ll'

1-800-233-9604

Inquiry 725.

POWER FFT
High porlormance FFT routine libraly lot lhe IBM-PC. Uses lm
prtM>d FFT, P~me Foctor, end GeMr11-N algori1hms lO gM>
unmolehed perlormanoe. 0 - 6000 olticienl lenglhs up lo 64K
points. Coded in assembly. Comple>< 1008 FFT In 13Sms on
Compaq 20MHz 38&-3117 a 866ms on 12MHz - H z '151.
~-m.-non.iofland....i-Use--"h

ITIOSl C. FORTRAN, and Pascal products.

SOFFTEC
P.O. Box

llllrodUCIOty a/fer
$85 plus $3 shipping

2363, Westford, MA 01886

Inquiry 7'J'l.

Inquiry 731 .

SOFTWARE/SECURITY

The ENTER·talner cnp Music & utmtv

Chaos/Nonllnear Dynamics

300 Songs & Sound Eflects - FUN & Educatfonall

• Cl!Onary and Dolay
~
Bdun:aDon
Dragrwns • 2· and 3-0 l'la>ng. 5eQl""'18I Magntcaoon.
POnari Seaions • Mamun. 1-0 & Olde Maps
• Phose ,......,.., ....
Spear3 Anll\sS.

By lar lho biggest & beR colledlcn on lhe mar1<ee lor DOS
machines. Play like a Jukebox lhrough you< PC speaker
d.p & distnbule In your own programs. BAS~ source code
lnctuded-no royahlos n1quirad. lnfo.9ocl<ad 172-page
manual. 5..25 .. or 3.5"' disks. Requkes BAStC 2.0 Of later.
$29.95+$3.50 S&H MCMSA1M.o.
Monet!!aci< Guarantee!

°'

°"""""'"'

Fraaal er-&ons.
OS:I $250.00

Inquiry 726.

.

ea...-.. .

L)'ll)trOI

e_..

DS:ll $350.00

CHAOS IN THE CLASSROOM $49.95

POI Music Software

P.O. Box 18655. Boulder co 80308
(BOO) 727-4140 In Colorado (303) 440-4140



DYNAMICAL SYSTEMS, INC.
P.O. Box 35241, Tucson, AZ 85740, 602-825-1331

HANDS OFF THE PROGRAM"
OPERATING SYSTEM SECURITY
Secures subdir8clori8!, liles. ~ -

lloppios

~ lock - auDnalic or manual
Log PC bool, pmgwn .-:. file opens. ~

- . S DOS FORWlr and ITIOSl viru9lls
0rMt A: Boa _ , I Hard 0151< LOCI<
IBM PC 0< 100'MI comp. - DOS ~ - $8Q95 + $3.75 SiH

SYSTEMS CONSULTING INC.
PO BOX 111209. Pi11sbutgh. All 15238

(412) 963-1624

Inquiry 738.

Inquiry 732.

SOFTWARE/PACKAGING
HARD 10 FIND COMPUTER SUPPLIES FOR
SOFTWARE DEVELOPERS a POWER USERS
ctalt1-&slipc:aseslilot1BM's.V..,.tbmors, toes,and
ln many sizes. Disk pages. 8'Mllopes, & lallels. low qurity ~
1l1g. BUI< E\Olylhlng )OU need 10 !mg 'fOI/ b '""1ca.
Disk and b - rnale!s. Much morel low Prices! Fasl service. Call
a< write br a FREE CATALOG.

Anthropomorphic Systems, Limited
378-B E. Saint Charles Rd ., Lombard, IL 60148

1·800-DEAL-NOW

312-629-5160

Inquiry 727.

C SCIENTIFIC LIBRARY
Exlel>SM libr..-,. al maotr. malhemili:al. and ..-.
llMlaped and docurnenoid tor use by IOChnic:al specialiSlS and C
~In-. oducllion. ~g. and-ap
plc:lbons.
560 lunalclt8,
manuals,
including Tuaill, Function Pagoo. and~ Programs. lndudos
Real and Complex u- Algobla, ~ Oiftereftial eq.,..
lions. OuldralUre. Smoolhlog, Alafing and Pledlction, Mu~Variale

°""

_.,,doarmeralion-bu

~andM~=:,~:·z~~;;;~·~
code.

EIGENWARE TECHNOLOGIES
1J090 L.a Visia Or., Saratoga. CA 95070

HANDS OFF THE BOARD'"
112 SIZE SECURITY BOARD

Slop l1oppy bool - Require password lo bool PC
Real-time dSsk encrypt - preY9f1t boot sector virus

PnMI01 DOS FORMAl1FOISK and io;...leYel loon...
Sel hard disk READ ONLY 0< lum ON/OFF
Turn floppies. print8<5 and COM pons ON/OFF
IBM XT. l'r Bus - DOS V30+ - $149.95 + $500 SiH

SYSTEMS CONSULTING INC.
PO BOX 111209, Pi11sburgh, PA 15238

(412) 963-1624

{408) 887-1184

Inquiry 733.

Inquiry 739.

SOFTWARE/SORT
SAVE

SAVE

SAVE

SAVE

LET'S TALK PACKAGING
From Disk Labels to Manuals to Shipping Boxes-

We are a complete packaging service. E11erything
you need to market your software. Call for our free
catalog .

SOFCOM Printing and Packaging
10305 Reading Rd., Cincinnati, OH 45241
512-563-7136

Inquiry 728.

ORDINARY/PARTIAL
DIFFERENTIAL EQN
SOLVER
FOR THE IBM PC & COMPJITTBLES

MICROCOMPATIBLES INC.
301 Prelude Dr., Sillier Spring, MD 20901

(301) 5_
93--0683
Inquiry 734.

OPT-TECH SORTIMERGE
Extremey last Sorl/Mer~ utiily. Run as an MS.
DOS command
CALL as a submutme. Supports
most languages and file typeS 1nduding Bine-,.e and
dBASE. Uriimrled file Sl2l!S, mul1Jple keys and mudl
motel MS-DOS $149. XENIX $249.

°'

(702) 588-3737
Opt-Tech Data Processing
P.O. Box

678 -

Zephyr Colle, NV 89448

Inquiry 740.
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SOFTWARE UTILITIES

STATISTICS

VERIFY DISK INTEGRITY
Other disk testers ''verify" that dlsk sectors can be
~ checks aClual file contents for pasiliw
confirmation of disk and file system integrity. Pinpoints
flies with hidden damage due to program crashes,
system lockup, etc. Quick scan function lakes only
seconds for a quick "checkup" of system fundions.
Vl roScan

2.01

+

$ 39

$3 S&H

StatPac Gold"'
Sta1Pac Gold 1s the award-winning sta11S1Jcs and
forecaSIJng package lhat del11111rs. ll's fast, Hex1ble,
easy to use and dependable. TU119-lested and loaded
with features You be lhe 1udge. Get lhe lads! Call
for your FREE brochure

Now )Ult ~ IC. pecbgt can ICCIU any daibue.
OOM&COP'f con cltwdly "'"*1ony-0t tile
(ORACLE. PARADOX, dBISE, LOTUS MC.) Into •ny IW package
_ _ _ . . . _ _ $195.3tkloy-
rue (SAS. SPSS. SYSW. lie.) •nd vie. .,..,.._ The PLUS vertlon

V1!WMC/AMEXIPOICOO.

P.O. Box 56627, Houston, TX m56

15020 N. 14th St., Ste. C. Scoltsdale, AZ 85260

(800\ 531-9528

DBMS/COPY
CONVEFfTS l'OUR ll'll"A INTO INFORMATION

CONCEPTUAL SOFTWARE INC.

OMNICRAFT, INC.

(6021 991-3652

(713) 667-4222
FAX: (713) 667-3FAX
1-800-STATWOW

THE SURVEY SYSTEM

TURBO WATSON
Turbo Watson la a complele set or 1001 for TurbO Pascal to
access au the tuncOons al the WATSON Speech Board . It
Is also a high library ol l)fOC8dures to build YOice
response S)'Slems In minutes. A powerful ANSWERING

MACHINE program Is giwn as an e:xamp6e v.ith source code.
ONLY 99$ Canadian. Visa/MC accepted.

Aen~t!!!u~!!~~!1~Jan.
(514) 861-5988

6500 Nicollet Ave. S., Minneapolis. MN 55423
(612) 866-9022

UNINTERRUPTIBLE POWER

SOFTWARE/VOICE

1425

1·800.328-4907

Walonlck Associates, Inc.
Inquiry 752.

Inquiry 747.

Inquiry 741 .

STATISTICS

An easy-10-use package designed specifically for
questionnaire data. Produces banner formal. cross
tabs & rela!ed tables. SlalJSllCS ~ncl. regresoon) & bar
charts. Codes and repotts answers 10 open-end
queS!ions. All repons are camera-ready for profes
sional presen1auons. CRT interviewing opllon.

CREATIVE RESEARCH SYSTEMS
H3G 1T7

15 Looe

Qak

Ctr., Dept B. Pelaluma. CA 9'952

707-765·1001

Inquiry 748.

Inquiry 742.

HOW TO PROTECT YOUR COMPUTER
And Make It 1.Jist Longer
FREE money.aavfng ltte<alure. Whal )'OU need to know 1bou1
UPS-unln18rruptible supply. How 10 gel complofe pro

tection lrom pay.er line problems. 350VA through 15KVA
models lrom tho v.ald's latgest manulaain< ol smgl&jJhue
UPS.

Best Power Technology, Inc.
P.O. Box 280. Necedah, W1 5"648
(ll08) 5115-7200 .... 'Sr.Tl
TOLL FREE (800) 35&-5794 HI. 'Sr.Tl

Inquiry 753.

UTILITIES

STATISTICS

SX STATISTIX

STATISTICS CATALOG!

PC Magazine Editors Choice !
• Easy 10 leam and use • Fast Free Suppon
• Money-Back Guarantee
At $179 SX outper1onns higher priced programs!
If you value your time and money,
call today for FREE SX demo disk

statistics. analysis of variance, regression , questionnaire
anafysls and qual;iy conlrol. Thoroughly hilted and euy to
use, lhe progtams come with comph!lte documentalion. Pro
grams avallable fof PC or Apple II. Cell toll lree now for your
tree catalog.

COPY AT TO PC-BRIDGE-IT 3.5
"CPl'mPC. REUA8l.Y-3!0KB lloppieson 1l MB- .-.q 1
*"lor•sea>ndharddisk0tt.ipeblcl«Jp.OnlymDll + 51!1
"BllllGE-IT 35" 8 1 DEVICE DRMR supp>r1ing 311' 72!1(Wl•..w!
lor PCIXOO
~ ll0&9IOS. Only S3!1DO • 51!1
BRIDGE-IT l5 BUNDI.ED WITH INTERNAL l ..MB ORM III
$129..00 + Mi
VJSAIMCQ)O
UPS Bl'R

HUMAN SYSTEMS DYNAMICS

MICROBRIDGE COMPUTERS

(800) 451-3030 (818) 993-8536 (CA)

1-415-593-S777(CA)
1·514-845-0818 (CANAOA)

Call fOf lhe cataJog lull al profestlooal programs 10< general

9010 Aeseda Bllld., Suite 222
Northridge, CA 91324

612-631-2852
Analytical Software ea.
Inquiry 743.

133)<, -

MN 56113

Inquiry 749.

655 Sky Way Suite t13, San Carlos, CA 94070
1-415-593-7575 (FAX)
t-800-523-S777

Inquiry 754.

The BASS System™

MINITAB's a PC of cake!

Why use up 8 meg and 640K jusl to run a data
step on your PC? Now you can run your data slep
code and statistical procs with asystem that takes
only 1 meg and 400K (and costs only S399)! Free
information:

MINITAB's lntutti1111 commands are easy to use and
remember. Features descrlpli1111 stallsllcs, regres
sion, time series, ch~square, h"res graphics, much
more. PC lllllSion incl. LOTUS Interlace, data edttor,
network pricing. Call for FREE brochure.

BASS Institute, Inc.

Mlnltab, Inc.

P.O. Box 349, Chapel Hill, NC Z7514

3081 Enterprise Dr., State College, PA 16801

(919) 933-7096 or BB: (919) 968-6755 (N,8,1)

(814) 238-3280

Inquiry 744.

"""°"'

Inquiry 750.

DELTA , lhe better lext file comparison loot. Scrollable

wi.-c! pt9Senlalions ol file or dlrecmry comparisons,
with a buill4n editor window. Ideal for programmers! A~
quires DOS 2.0 or higher with at le..1 384K AAM. A

m.

hard disk ls recommended . Order now.
DEMO available on our BBS

OPENetwork
POWER TOOLS FOR POWER USERS

215 Berkely Pl. (B-1), Brooklyn, NY 11217

718- 63a-224 0

BBS : 718·638- 223 9

Inquiry 755.

Go with SOLO

NCSS

Recover deleted files fast!

Statistics and graphics lor the PC. Quick and easy
to use. All the popular slallstics plus the latest in
graphics. For business professionals for occasional
use, researchers lor basic statistics, or students.
Satisfaction guaranteed! $149 complete with
graphics. Call today. VISA or MC.

Professlonal, easy to use, menu-driven stallstical
system. Used by over 5,000 researchers.

Disk Explore< oow includes autc:malJC hie recovery You
type 1n the defeled file's name. Disk Explore< finds and
restores II. Disk Expfofe< also shows whal's realy on <flSk.
View, change or cieaie formais. change a file's sta!Us.
change d<la 111 ant sectoc MS-DOS S75 US. Ched<ICtedil
card welcome.

BMDP Statlstlcal Software, Inc.
1440 Sepulveda Blvd ., Sulle 316, Los Angeles. CA 90025

(213) 479-7799

Inquiry 745.

1

:

:

~ ~:,~ (~b5':'30~9

~ ~~i~~~~nt-$49

• 5.5 Surffllll Analysis-$59
• 5.6 Forecasllng--.$69
We accept checks, POs. Visa , MC. Add $3 slh.

NCSS-B

801· 546·0445

QUAID SOFTWARE LIMITED
45 Charles St. E. 3rd Fl.
Toronto, Ontario, Canada M4Y 1S2

(416) 961-8243

865 East 400 Nonh, l<Bysvllle, UT 84037

Inquiry 751 .

STATA

SCA STATISTICAL SYSTEM

DATABASE UTILITIES

Stata 2.05 Now Available. Mo<e stalislics, graphics
and an all-new manual. Still only $590. Quantity
Discounts Available. New, lower academic price.
S20 Demo. Call tol~free for more information.

The only statistical software encompassing
Forecasting & Time Serles Analysi s
Quality and Productivity Impr ovement
General Statisti cal Analysi s
Avatlabte on both DOS and 0512 operating IYS'Bms.
Cell today tor more lnformatton

NORTAK Software l td. "°"'offers a menu-driven
ASSIST-like file utility for dBASE, Clipper, and Fox
BASE. Self-contained (.EXE file), fast and simple
10 use.

Scientific Computing Associates

USA 1-800-267-0755
Canada 1-800-267-8856
Info Only 613-23S.2310

1-800-STATAPC
Computing Resource Center
10801 Natlonal BouleYard, Los Angeles, CA 90064

(213) 470-4341

Inquiry 746.
364
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4513 Lincoln - .. Sul18 106, Usie, IL 60532, USA

Phone : (312) 960.1698

SINGLE VERSION-$35:

3-1/ERSION PACKAGE-SSO.

To order can :

SHOSHIN Systems Inc.

FAX: (312) 960.1815

VISA and MC accepted

Inquiry 756.

•I

---------THE BUYER'S M A R T - - - - 
UTILITIES

WORD PROCESSING

AppleWorks L IBM
CROSS-Wb/:IKS transfers both ways between
Apple lle/llc/llgs and IBM PC/XT/AT/PS-2 &
compatibles. Exchange AppleWori<s with Word
Perfect (keeps formatting), Lotus 1-2-3 (keeps
formulas). and dBase 11/IVI Included cable
plugs in serial por1s for 19,200 baud transfers.
Easy menu operation.

Phone (919) 878·Tl25 for free Info packet.
n Co., PO Bax 97623, Rale. h. NC 27524

FARSI I GREEK I ARABIC I RUSSIAN
Hebrew, all European, Scandinavian. plus either Hindi, Pun·
jab!, Bengali. Gujarati. Tamil. Thal. KDn!an. Viet, or IPA. Ful~
teatured multHanguage word ptOC8SSO( supports on.screen
foreign characters and NLO printing with no hardware
modifications. Includes Font Editor. S355 dot malrhc; $150

add"! for laser; 519 demo. S/H In U.S. incfd. Req. PC. 640K.
~- 30-<lay Guanintee. MCNISA/AMEX

GAMMA PRODUCTIONS, INC.

no Wilshlra l!Mf., su·e 609, Santa Monica. CA 90401
213f394..8622 Tlx: 5106008273 Gamma Pro SNM

WORD PROCESSING

PC-Write 3.0 -

Shareware

Fasl, full featured v.ord processor for IBM PC. N°" edits lmge
files & multiple columns. Also spell check, mailmerge. net·
working, ASCII , and macros. Easy-to-use. optional menus.
Supports 500 prinlers Ind. lase<S. Sollwara, guide and tutcrial
on disk: $19. Reg1stralion with manual. support n....iener
and 2 free updates: $99.
9tktay money-back guanntee. VISA/llC.

Qulcksoft
1-800-888-8088
219 First Ave. N .• 1224-BYTC, Seattle. WA 98109

Inquiry 759.

Inquiry 757.

SAVE TIME and MONEY

DuangJan

with 1he RED Ulilitles. Programs Include: Batch file
compiler speeds batch files. Disk cache speeds
hard and floppy disks. Printer spooler. Path com
mand for data flies. Wild card exceptions. Son
directories. Over to more programs. Only $79.95.
Order today! 30 day money-back guarantee. IBM
PC. Visa/MC.

Bilingual word processor for English and: Armenian.
Bengali. Burmese, Eurt>'l.al1n/African, Greelc. Gujarali,
Hindi, Khmer, Lao. Punjabi, Russian. Sinhalese, Tamil,
Telugu, Thai. Ukranian, Viet , . . Only $109+$5 s/h
(foreign + $12 s/h). Foot editor induded. For any IBM
compatibles with dol-matn• & LaserJet prln1er. Demo
$9+$1 s/h.

can help you reach computer professionals and
produce valuable inquiries for your company!

MegaChomp Company

Call Brian Higgins for more information

The Wenham Software Company
5 Burief St., Wenham, MA 01964
(508) 774-7006
Inquiry 758.

3438 Cottman (21 5) 331-2748

· Phillldefphla. PA 19149-1606
FA X: (215) 331-4188

YOUR SALES MESSAGE
about the special compuler produC1 or service
that you provide belongs in print.

THE BUYER' S MART

603-924-3754

Inquiry 760.

Computers For The Blind
Talking computers give blind and visually impaired people access to
electronic information. The question is how and how much?
The answers can be found in "The Second Beginner's Guide to Personal
Computers for the Blind and Visually Impaired" published by the National
Braille Press. This comprehensive book contains a Buyer's Guide to talking
microcomputers and large print display processors. More importantly it
includes reviews, written by blind users, of software that works with speech.
This invaluable resource book offers details on training programs in
computer applications for the blind, and other useful information on how to
buy and use special equipment.
Send orders to:

National Braille Press Inc.
88 Sr. Stephen Street
Boston, MA 02115
(617) 266-6160
$ 12.95 for braille or cassette, $14.95 for print . ($3 extra for UPS shipping)
NBP is a nonprofit braille printing and publish in g house.

SEPTEMBER 1989 • B Y T E

365

REEL

9-TRACK
GENIUS
OVERLA D DATA will bring
out the GEN I US IN YOU when it
come~ 10 connecting your PC to the
mini/mainframe world . OUR
E GINEERS DESIGNED che
most successful tape drives.
controllers and so ftware in use
today. Call the experts ... ODI!
•
•
•
•
•

Solutions
DCB

DCI

Universal

Internal

converter;

converter

high capaci
ty 64KB to I
MB printer
buffer wich
parallel I serial input and
output ports.
Frees computer while
doing rrintini;. Converts
data i required. Cun
nects more Chan I commore than

printer
buffer for
or
IBM
compatibles computers.
Built ia microprocessor
frees
computer while
printing. Scnal and par~I·
lei outputs. Features IO·
elude using any lyPC or
printer or using 2 pnnlers
sortware selectable.

11

MOS
Multi-serial
interface for
IBM or com
patibles. Up
serial porls. lnlcr
connccts computers, mo
dems, printers, plotters,
etc.

DOS. XENIX . UNIX. NOVELL
PC/XT/AT/386/PS2 & Compat.
800. 1600. 3200. & 6250 BPI
Outstanding Customer Support
24 hour delivery available on
Cipher. Qualstar. Anritsu & M4

MIP

nru
Overland Data
ULJl "Experience Makes The Difference"
ICALL ODI TODA y AT 1-800-PC-9TRAKI
5600 Kearny Mesa Rd . • San Diego. CA 92111 • FAX: 619/571-0982
Phone#: 619/571-5555
1-800- 729-8725

Multi-paraUel
inpul ports for
PC, XT or AT
with 8 ports.
Allows up lo
64 ex1ernal data lines, 24
input/oulput cont rol lines.

Cull today for details
Phone (415) 968-8404
FAX# (415) 968-8390

___..__

MOP
Parallel inter
face card for
PC, XT or AT
with up 10 4
output
ports
Connect up to four dir
fcren t printers or plotters.
sortwarc selectable.

DCU

Universal data
converter
seriaVparallel,
parallcVserial.
Completely programablc
with sortwa re protocol.

L

MAX-E-CON

Up to 2~ serial I parallel
input/output ports.
System capacity: 512 KB
RAM with 20 or 40 MB
fast access hard disk.
Basic model comes with
512 KB, 8 input ports
(serial or parallel) and 4
output ports (parallel).
Each port is complc1ely
independent and can use
different speeds, prolocols, clc. System status
Ultra high sloragc ca- display (optional).
pacity su11able for LANs ~--------i
and multiple stand alone ~
computers.
Share
or
//\!I
switch computers, printers, plotters, modcms,etc
Maxclma Corporation

JAN"'

Dealer's inquires welcome

970 Terra Della t'\ve . nldg 3
Mounlain View, CA CJ.i()U

~~..;..;.;...;.;.....;..;..~~~~~~--'

PayLess$$
for more
Memory
• SIMMS MODULES

AST·APPLE·DELL·EVEREX·PS2·COMPAQ
Many low cost modems are faulty or very error prone.... Not ours!!!
PERFORMANCE "I have recently had a lot of trouble getting 2400
BAUD MODEMS towork... this one is working perfectly ." R.T.,Moreno
Valley CA. SUPPORT • / get the impression that your company,

• EXPANSION BOARDS

COMPAQ· PS2 ·HP LASERJET
• MEMORY CHIPS

indeed, bends over backwards to provide service to its customer."

64K • 256K • 1 MG

M.F., Selma CA. SUPERIOR TECHNOLOGY ...The phone connection
is the main source of data errors. DYNAMIC IMPEDANCE STABILIZ
ATIONTM, DISrM (invented by CompuCom) improves signal quality and
reduces these errors by up to 95% compared to a standard modem.
Model 2400 (without DIS) at $95 outperforms the low cost alternatives.
the 24DIS at $119 outperforms the challengers , regardless of cost. IBM
internal, Hayes compatible , made in USA, 6 COM ports, internal
speaker, five year warranty , Easy Com software, dealers inquire. If you

• INTEL MATH COPROCESSORS 
FULL LINE

aren 't totally satisfied, return within thirty days for a full refund !
March '89 p102

BYTE MAGAZINE

"Real deal...worked fine ...quite a bargain'.'
CALL {408) 732·4500

~;;=;~~~·

(800) 228-6648

call: 714-855-0411
(FAX) 714-855-8504

23552 ComimT"Ct ~n~r Dri~. Suit• L, Laguna Hilla. CA 92653
ESTABLISHED 1985 ·LOW, LOW PRICES· VISA· MASTERCHARGE
SAME DAY SHIPPING· CORPORATE & SCHOOL P.O.S. WELCOMED

~ynamic Electronics::::::=====
STOC'KJ.\ 'G DISTRIBl 'TOR OF .- .EJl/CO.\'Dl 'CTOllS

Annabooks gives you the llnwn. llflwn. 1111 nrmn" information you
need to design PC-compatible systems faster and better. And you have con
trol of your design from the ground up - our firmware and software pro
ducts include &11R1 *91 Plus all the utilities you need.
Do hardware design? Demi" lllslfl'a 1M DRAM SuperSpec is the fi rst of a
series of hardware books you won't want to miss. And a PC Bus timing book
is on the way! Start by getting these books :
AT llilalOI: an AT Bios with source code you can modify. With serup
&debug. 380 pages with disk, $199
XT llilalOI: Includes a debug. 270 pages with disk, $99
llltll Wll*ll1 Santu 111 for XT BiosKit: Includes ASIC serup, turbo
speeds, 60 pages with disk, $49
lM DMM St,.,S,.C: Design your memory to all mfg's specs at once!
Lots of timing diagrams & tables. $79
PnmlOI: Puts anything in Eprom or SRAM ; DOS, your code, data.
you name it! With source on disk, $179
lyllOI: Here's a debug/monitor you can use even with a brand X
Bios. Includes source, of course. $69
XT-AT Hllllllllk: The famous pocket-sized book jam-packed with
hardware & software info. $9.95 ea. or 5 or more for $5 each.
Software tools : You need MSC & MASM 5.1 for modifying the Kit products.
Mention this ad when you order and get a frM XT-AT
_ . ..._. ._. llllllllllk ~ CMlaw a Fta"rl Hurry before we come to our
senses and change our minds.
~
~
.
',

Annaboo ks

...._

,...,.

12145 Alta Carmel Ct Suite 250-262

San Diego. California 92128

(619) 271-9526 Money-back guarantee

• Network up to 50 serial pons over a single pair ol lelephone wires in any topolOgy ...
lransparent lo all software . Built in menus and help screens.
• Access any PC , printer. modem . ploller . or minicomputer from your keyboardll
• Choose pnnl destination from within spread sheet or word processor with POP UP
communicalions utility. lrc lules baekgr CJ.ni PRIKT SP00.11«> and X!Ymode.I.
• Uses existing lelephone wires In most offices . Easy lo install, train and use.
• Add stand·alone BusOrivers. one at a lime . at any point along lhe network. or use
s1andard telephone spliners to add separale addressable pons to a single jack!
•SPECS : Distributed , packet -switched . lull·duplex . asynchronou s. RS -232 dala
network . Suppons 50 devices. independenl speeds up to 38 , ~00 BPS (all devices may
be simullaneously engaged in lull·duplex conversatton) .

s350 ::~Driver
s295

Each In
Six-Packs

OLIVETTI

PRINT SAMPLES
ABCD£FGHIJKLMNOPQRSTUVWXYZ 1123 4 56789
abc d e !g hijklmnopq r st u vwxy z 912 34 56 78 9
Al!ClEFGHI~ 1123456789
i!CDlrCllJILlllOP9iSTIVll11 llll llill!

1bcdtl•• •1l l110p,r1tm111 1111mm

PRINT SPEED
• 240 cps in high speed draf1 mode
• 180 cps in dratt mode
• 60 c ps in lette r quality mode

LINE LENGTH
• DM 250 : 80 colu m ns at 10 cpi
• DM 250L: 136 columns at 1O cpi

EMULATIONS
•
•
•
•

IBM Graphics Print er
IBM Proprin ter XL
Epson FX 80/100 (Subset)
Epson JX 80 (Subset)

BIT IMAGE MODE
• Horizon tal resol ution: 60 . 72, 80.
• 90 , 120, 240 dp1
• Vertical resol utio n: 180 dpi

0
L
0
R
PRINTERS
As Low As
$289

(508) 485-6950

ATTENTION:
CAD/CAM, SPREADSHEET,
SCIENTIFIC APPLICATIONS
_

c

II MCOI

(1 per port)

fP££D UP YOUHPHOC£ff/NG
With The New llT Math Coprocessor

•CMOS
• Consumes I /6 the power of regular Intel
• 20%- I 0 times faster than Intel
• Perfect for Laptops
• Object Code & Plug Compatible
with 80287 and 80C287A
Five Year Warranty
Call Now For Our
Low Price Information

We Also Carry
SIMM Modules for:
Compaq, PS/2,
AST, DELL,
& Macintosh

FUJACORP INC.
473 SAPENA COURT ~2
SANTA CLARA , CA 95054
FAX · 408-496·5877
To o rder, please call:
800-345-4408 or

408-980-8181
We ac c ept Visa and Mast er Card

CU777NGEDGEELE07i'ON/Cf
"'"'"'"'
"'

2820 I MARGUERITE, STE . I 0-232
MISSION VIEJO, CA 92692
7 I 4-249-389 I • FAX 7 14-249-3929

a.ma............ ~
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Circk 219 on Reader Service Carri

PCl-286-12
• 80286-12
•1.2 MB Floppy Drive
•640K RAM
• Serial I Parallel I Game
• 101-Key Enhanced Key Board
•SI= 13.3 (1 Wait)
SI= 15.2 (0 Wait $100 Option)
• 6112 MHz Key Board Switchable
• WA2 HD & FD Coniroller
• 80287 SOCKET
• 200W POWER SUPPLY

GAS PLASMA 286-12

MONO SYSTEM
• W!Mono Monitor
• 20 MB Hard Disk

$1195
VGA COLOR SYSTEM
• WNGA Card & Mon itor
• 20 MB Hard Disk

PCl-386-20

$1795

• 80386-20

EGA COLOR SYSTEM
• WIEG A Card+ Monitor
• 20 MB Hard Disk

• W/40 MB H D
Mono System $1795
VGA
$2295

GAS PLASMA 286-20

CRT-PORTABLE-286 _ _ _ $1295

$1395 .00

LCD-286-10 PORTABLE

• Compaq Type
• 80286 (10 MHz or 12 MHz)
• 12 MHz SI . 13.3 (Option $50 .)
• 16 MHz SI a 16 (Option $250)
• One 1.2 MB Floppy Drive
• 200 W Power Supply
• TIL Disply 9" Amber
• AT Key Board
• Serial I Parallel I Game
• WA2 HD & FD Controller
• 20 MB Hard Disk

--::::::iiiiii::;:-"
LC0-386·16 _ _ _ $2495
• 80386-16 MHZ
• 40 MB Hard Disk
• 80387 Socket

$2595

LCD-386-20
• 80386-20 MHZ- - 
• 40 MB Hard Disk
• 80387 Socket

CRT-386·16

$2289

$2389

CRT-386·20

• 80386-16

(818) 571-5548

PACIFIC COMPUTER
702 S . Del Mar Ave., #8 ,
San Gabriel, Californ ia 91n6
(FAX) 818·286-8662

$2295

• CPU 80286-20
• SI = 23

$1580

• 10 MHZ 80286 SI =10.3
• 12 MHZ SI . 13.3 (Option $50.00)
• 16 MHZ SI • 18 (Option $250.00)
• 640K RAM
• LCD Screen 640 X 200
(Option 640 X 400 $180.00)
• Super Twist & Back Lighting
• 86 Key Board
• External I Parallel I Game
• 1.2 MB Floppy drive
• 20 MB Hard Disk
• 80287 Sod<et
• 200 W Power Supply
• Side 15 'I•" X 9 'I•" X 8"
• 23 LBS

$1999

• 80286-12 CPU
•SI . 13.3
• 3Y2 " FD 1.44 MB
• 20 MB HD ST-138
• LCD Screen (640 X 400)
• VO Card ParalleVSeriaVGame
• 640K RAM

(Technical suppon)

(800) 421-1102 (IN CA) O RDER
(800) 346-7207 (OUT CA)

ONLY

Mon·

Sat

9:00 AM · 6:00 PM

I•11'•11

11K4



' ALL SYSTEMS COME WITH ONE YEAR PARTS & LABOR WARRANTY

IIT's 287 Coprocessor
• Twice the speed of Intel's 80287 - 10 Mhz
• 100% Intel Compatible • CMOS/NMOS Compatible
• Lower power for your laptop
IIT-2C87/INTEL 80287 BENCHMARK
QAPLUS V2 .65

•

llT-2 C87

Efil l~ITEL
K

700+ - - - - - - - - - - - 

W 600+----

In uch systf'm othf'r than
Sy st -o- tht- btnctvn..rk
..... u first r-un ""ith tilt
lntt1 80287 and thtn n
r-un ""ith thf' llT-2C87 in
thf' sock•t W'ith no othtr
ch.an<Jf'S to tht S1' sttm
(No tt that in systtm " D"
th• copr-ocrssor 'W'as st t
to 20 Mhz at1d t ht lntt1
8028 7 vu not run .)

H

E 500

T

s

400

T
0

300

~

200

s

~YST

10 0

0
SVST"A "

368

80287

Comp•nson of ITT-2C87
•nd lnh•l 80287 in typical
80296 PC/AT mac;:hinu .
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svsr-c-

SVST"D"

MICRO

~LK ~QPRO

A
B

16 Mhz
20Mhz

c

20 Mhz

D

20 Miiz

C!,K

10 Mhz

8 Mht
6 l"V>z
20Mhz

2005 Hamilton Ave. #220
San J ose, CA 95125
800-622-1722
408-559-8544

Circle 228 on Reader Service Card

I

We've Built Our Reputation on This
Premise for Almost a Full Decade.
Clone 286 With

Clone 286 With

Clone 286 With

LOW PRICE

MEDIUM SPEED

HIGH SPEED

12MHz, 32MB HARD DRIVE,
MONOCHROME MONITOR

12MHz, 48MB HARD DRIVE,
EGA MONITOR

$1299

,~.?.~.~~~

$1969

VGA MONITOR

Standard Features of All Clone 286 Computers:
• 640K/1 MB RAM Standard (see c hart)
• 1: 1 Interleave . 2 Floppy/2 Hard Disk
Controller (798 Kb/s thru -put )
• 360K , L2M o r 1.44M (3.S'") Floppy
Drive (yo ur choice).
• 101 Key Enhanced Keyboard (Cli c k
Taclile Op11on add $20) .
• 1 Parall el. 1 Serial. 1 Joy s11ck Port
• 200 Wall Power Supply
• On -Board Clock/ Calendar with
Ballery Backup.

SATISFACTION

OUARAHTEED1
OM r•ar perta and labor.
JO day money b9ck gww
anlff (ucepl soltwere

• FCC Certified.

CL ONE
VALUE CHART

and lhlpplft'i1).

HERC

32M Bl!wr.1

STATE

M~

,,
"""

11519
1179

C GA

COLOR

fGA
COLOllt

VGA
COLOR

11111

1111

$111'
111111

201 •

2179

I USI
15St
1659
17Si

TURBO CLONE

Ke~=~699 ~~
St.nd• rd Features:
• 8088 @ 4.77-

1719

lltt

1t79

S1'4i

44W840ms

gswa..,.

• 8087 Socket
• 150-Walt pwr sup.
• 360K Floppy Drive
w/ Oisk Controller.
• Hercules* Compal
ible Video Card .
• HiRes TTL morntor
{green or amber) .
• 2-Paratlel prnl prts .
• 1-Se rlat port (2nd

S11H

S172t

I ...

1!5Ma 2tm1

S1Mi

mt

21 1H

-

17<1.9

SERVING
YOU
SINCE
1980

S192t

1749

'2229

mt

2119

I ...

2009

optional al $29).

:mt

Add·On'a A Acceuorte1

OPTIONAL EOUIPMENT

StarNX-15 120/30cps N LO. w1oe __

Star N0- 15. 180/.,.5 cps N LO w lCle .
Siar NA - I~ 2i&Ol60cp5 NLO. w .ae ·Siar NB24- 10 180/60 cps, LO 24 pin
Siar N824 - 15 (aoove wide camaoe1. .

Prlnl•n
Star NX - 1000 144/36 cps NLO ..
SUit NX- 1000 Rainbow (w/colorJ . . .
$~ r NX -2 400 110/57 CDS, LO 24 pm

5179
239
339

SJ19
319
4419
459

579

Star NB- 15. 300/100 cps. LO 24 WIOe
Pana.son l(X -P \190 192/38cps NLO .
Pana.son KX -P I 19 1. 240/"8 cps NLO
Pan KX -Pl I 24. 192183 cps. LO 24 pin
IBM parallel cab le Hr moldeoena1

S 749
199
2St
359
12

1200/300 ~uo 1n1ema1 modem . .. ..
2400/1200/300 t.iufl 1"1ernal modem ..

S 59

Log1lech MouM lbul or 1e11al)

M
IOI
219

Mterosoll Moose 1001 or aenal)..
Logilech $c.tf1M&n ( .tOO OPI)

•
•
•
•

10MHz Turb o
speed Mainboard.
• 640K RAM slndrd.

,,,, ,.,.
....
.... "".... .....,,.,.... ,..,.... .,,..,"''...
....
"'"
,,..,
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• I MllCOm1
6SM840m1

-~

l2M8 6Sm1
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MONO

VGA
MO N O

..

....
r"·"· ... ''""
1 WA IT

• System Reset Switc h Local ed on
Front Panel.
Serup in ROM.
80287 Math Coprocessor Sockel
CPU Speed Switchable.
Fully Expandable.
Novell Compatible .
On e Year Parts and Labo r
Warranty.
• PC -Wnre - OModem - ExpressCal c
AutoMenu - HomeBase - Money
Master - Findex - Clone Utilit ies

•
•
•
•
•
•

99

.....

•
•
•
•

Game-Joyslk: prt .
Cloc k/Calendar.
Fully Expandable.
PC- Write - OMod
em - Ex pressCalc 
HomeBase - Mon
eyMaster - Fi ndex 
Clone Ulllnies 
AuloMenu.
FCC C lass B Cert.
Keyboard Lock .
LED"s for Po we r.
Turbo and Hard
D isk AcCess .
1 yr pr1s, lab. war

CIOl'\4!! EGA vldeO bolro 6"'0 11 350 res S 141
Ck>oe VGA v~ bOarO 6"'0 11 480 res
2St
Pa~rs.e VG> Plus 16. H 1· $PM(I. .
325
The Comp'91e Fb 9600. 1n1 FAX bro
"'
lnte4 Above Bro UM 4 0 EMS mem btd
431
M ith coprocessors all 1y~ speeOsin 5loc il

.....

~~~~~~~~~~~

Save Your Data and Money, Too! Peripherals Sale!
This is the fastest floppy
interface tape drive around!

This Hsi is only a small portion
of our inventory! Call us for
all of your software needs!

60MB TAPE DRIVES

,.::::i:~n• $

279 ::: ~=~ ~

Total
Power

Protection!

External model now available lor only $99 extra!
Works on PC, XT. AT's and 100%
complete with instructions and data
compat i bles. Connects to the intercompressionsoftwerethatallo wsup
nal floppy (B:) conneclor or the op to 100MB data storage on a 40MB
tape and 150MB on a 60MB tape.
Uonal adapter card ($77). Comes

UNINTERRUPTABLE
POWER SUPPLY
250 Well Model
As Low As $
Add m lhlpptng tn

....,o;;,e_.,.s149
MFM XTKH

s279 ~~~~251 $ 379
s599 s599 s599

..!!"~~~,,.

49. 1M8
'°"1a ST-157A
ALL&..
Hma Opttonat

s429

U .SMB
40msST-2nR

I0.2M8
2lma ST-tOH
MFll &.....

ALL XT IC H
21ma Optlonel

Wa provid e the best low coSI. hig h quah ty . l as t
1ccess harddn ves lo ryourlBM. 100'!!. compallbla or Tandy co mpule r . O ur XT and SCS I kits
are complele with drive . con1ro ller. cables and
lnslatlallon inslruclio ns. We use on ly brand

new genuine Seagale drives so you can be
aJSured of tong trouble-free drive lire. Dala
tr•nsler rates as fasl as SOOKB per second
MFM . 8(X)K8 ALL and 1MB usi ng SCSI . We

14.iUB
28mtST-2MN

122.7118
21maST-414'A

SCSIKll

All B• r•

prov1o e so ltware to park the head s (som e
drives sell -park ) Tand y 1000 requ ir es OMA
and RO M 1 0 1 • No l l o r EX/HX Please specify
lhe c ompute r brand and mo d el whe n o rdering
ST 506. 4096 and 4144R are lull size 511.-·. and
ST 157A Is 3'h"· All 0 1hers are halt heigh! 5•1,··

S1zes 11s1eda rea lterlormatUng On e yearparts
and labo r warranl y Sat1 slaclion guaranteed or
you r money back . less shi p p i n g

Save on 32MB & 49MB Hard Cards
32.7Ma
48ma
RLL

$329

41.1MB
40ma
RLL

$429

These unil s are c ompletely assembled with brand new
drives and c o me ready to install. Fo r IBM XTs. 100%

compahbles and Tandy 1000/ lOOOA, SL. SX. TL. TX.

___,

-lllOvoflunlh-.0..-....._.
"Shlpptd

"'°'°'

Prolects Against
• Brownours.

• Blackouts.
• OvervoUage.

.......

• Overload .
• Sp ills/Surges_
• EMI .

Ss-;tfyeNd"1pvtwoftage.
t~hl c:oAeci.

Features
• Two Aud lble Alarms.

• LEO Displays.
• Optional Netwo rk Port .
• Transfer T imes As Fas1
As 1 M illisecond {De
pends on Model).

Save on Low Cost Floppys!
Select the dri'I'& o r d ri ves you want. pick the enc losure and
appropriate cable and we wlll euembleand lest no add1Uot11t l
cost to you AJI dnvea are brand new, no1lac1ory MConds. and
carry• full one yu r pu ts a nd laborwarranry Add ~ 1hlpp1ng
and handling per drive

•t

360K 5 25- TEAC 558 bare . . .
. S 69
720K 5_25- TEAC 55F bare . . . . . .
. 85
t .2M 5 25- TEAC 55 FGH bare..
. . __ ......... 79
360K 3 5- TEA C 35 8 ba re . . . . .
. 59
720K 3 5- TEAC 35F bare . . . . . .
. . . 85
1.44M 3.5 .. TEAC 35FGH ba re . . . . . . . .
79
5.25- m o unlmg brackel for 3 5.. drives
........... 10
(Includes rails. si gnal and po wer adapter Spec1ly beig e
or blac k fa ceplate)
Dual 3.5- external case/power supply Use wi th o ne or
two 3.5"' d rives (horizontal) . . .... ......... , ... . ... $49

Oual 5..25'" same as above excepl ver11cal .•... ..... _ 59

IBM external floppy cable for CID. DB37 required .. ... 39
(Add $ tO tor bru9hed Stainless Steel cover )

CLONE COMPUTEllS

2144W.C-at.

...,

D9lml, T - nm..-r
T91u: 112711
Fa: 214-G4-GDI

.... U.S. .... Olf

·;s

. -· --c 2'~.----¥'J
-'-~
,;~~~

._

lctonem;J· ___
Please specify lh e exact make and model al your
computer. One year parts and labor warranty .

r

'_

.

----

Circl• 61 on llMIMr S.PYk• Card

138
123
499
162

Dbase IV
Design CAO

LO!u.s 1- 2-3 v 2 01

~.I>*'

0

llFM XT Kii
21ma Optk>nel

12ll XT KU

s329

MF11 XT IUt

M99

Borland Sprmt word processor
DAC Easy Bonus Pack

c

",~

s249

....ST·Z25
.. a
l5m8

~~dr~:n~ag~~t~~e~ 1v· 2~~Clon~)

- . :':N

lM io.-r 4* llaleL

LOW COST HARD DRIVES

MS-Dose BUSINESS
SOFTWARE

Desig n CAD 3 D v 2 1
Formlool
Framework 111 v 1 1
...
Gem Dosklop Pubhsher v 2 Ow1th
GEM 3 Oo!klop
.
. ..
Geneuc CAD Level 3 w1lh Oo1p101 .
Grammahk Ill
Harvard Graphics v 2 1

2. 79... ,

Limited Time Only! Fantastic Prices Now On

For IBM and Tandy

SOFTWARE
SPECTACULAR!

..

..

Peachrree Complele Sy~tem II
Peachtree Double Bundle so ltware
ror accoun11ng
..
PFS Firs! Choice v 3 O . . ..
PFS Prores.s1onal File v 2 O..
Publi!h lt 1
Qui c ken
. .
..
A .BASE lor DOS v 2 1
R1ghlwriter v 3 1
Wordperlecl v 5 O
.
Wordper1ec1 Library v 2 O

T69

2T6

55
399
182
174
54

310
319
T74

239

99
108
122
31
513
52
255
70

UTILITIES/ PROGRAMMING
LANGUAGES
Aulostw;etch

...
.. . .
Oesqv1ew 386 w11n OEMM 386 .
Fastback Plus v 2 01
Laphnk Plus v 2 0
M1crosol! C Compiler 5 1
..
M1croso11 Macro Assembler 5 1 . .
Microsoft OU1ck Basic Comp1lor 4 .5 .
M1c rosol l Quick C Compiler

M1crosolt Windows 286
Microsoft Windows 386
..
Norton Ut1hl1es Adv Ed v 4 5 .
PC T.,OOLs Deluxe v 5 O .
Procomm Plus
Xtree Pro

GAMES
Chessmaster 2100 .
f - 19 Stealth F1gh1er .
Falcon AT ...... .
Kings Quest I. 11. Ill or IV

M ath Blaster Plus ...
Pn nl Shop Bundle .

S 53
116

115

84
289
99
67
67

67
133

88
48
46
69

.

$32

34
31
28
37

25MHZ 80386 MOTHERBOARD
Faster Than The Everex Step ™I
8.2 Mlpsl $1499 (OK) QTY 1

GANG PROGRAMMER Does

50,000 EPROMs A WEEK!

STAND-ALONE UNIVERSAL
PLO PROGRAMMER
Costs Less. Performs More

*&4K/256K Write Back
Cache

•OuaJ Read/Writ• Cac:he
*Transpal9flt Refresh
*8MB maximum on

molhe!board
*Supporta 80387/WeHek
•Compatible wtth UNIX,
OS/2, end Nowll
'1 Veer Full Warranty
*72 HA ln-OrcuH
Bum-Jn!

SIMM Modules

256Kb. 9, 100ns-"48

20 MHz al9o available
@ 4.9MIPS

1Mb

x 9, 100ns-$150

Same Day Shipping!
Technology Powe< Enterpriae, Inc.

TEL

46560 Fremont Blvd., SuHe 118,
Fremont, CA 94538
(41~) 623-9162 FAA (415) 623-9462

The only programmer under $1000.00 that
withstands heavy duty operation. Easy to use.
Fastest possible programming speed:
GANGPRo-a~ is a sure bet when reliability is
what you want. All this plus a one year warranty
and update for only $995.00!

LOGICAL

DEVICES, INC.

Nowll, OS/2, end UNIX are registered tredemarlcs

t201N.W. 65th Place
FL L1udetdale, FL 33309
(305) 491-7404

1-800-331-7766

Circle 163 on Realkr Service Card
(DEALERS: 164)

Circle 185 on Reader Service Card

LSPC SERIAU2

HIGH SPEED DATA
COMMUNICATION CONTROLLER

SEAGATE

FAX

$220 Toshiba 3300 .. $798
ST·225 KIT .
ST-238 KIT . ... $255 Toshiba 30600 .. $1035
.. $311 Panafax FlOO ... $835
ST-251-0 .
.... $327 Sharp UX
.S817
ST-251-1.

OTHERS
KEYBOARD 102 AT STYLE . .
.$35
KEYBOARD 102 AT STYLE W/CLICK .
. . $44
HAND SCANNER D.F.I. HS3000 PLUS
$171
HAND SCANNER LOGITECH . .
. ...... $169
SERIAL MOUSE LOGITECH . .
.$67
BUS MOUSE LOGITECH . . . . .
. ... $72
MOUSE D.F.1.3. BUTlONS W/SOFTWARE ... $37
MOUSE D.F.1.3. BUTTONS NO SOFTWARE .. $31
tO pieces or more. except fax.
all products are t00% IBM compatible.
Check for more items.

• Synchronous Full Duplex Serial Controller
(282530)
• Max Data Rate ol 400 Kbps Externally
Clocked
• Support For Two DMA Channels

Hagan Corporation

••

Miami, Fl 33126

-1BM PC/AT IS a trademark ol

&nlemational Busmess Mac:twles, Inc

Computer Modules. Inc.

Tel: (305) cn-3929
Fax: (305) 4TI-4326
TLX: 159292NAGAN UT

2348C WALSH AVENUE/SANTA CLARA, CA 95051

TEL : (408) 496-1881

FAX : (408) 496-1886

Circle 341 on Reader Service Card

Circle 101 on Reader Service Card
Complete Telephone Management System

TeleG'enfe ...

LOGICAL
D•VICES, INC.

1201N.W. 651h Place
FL uudetdale, FL 333-09
(305) 49t-7404

1-800-331-7766

Circle 165 on Reader Service Card

(DEALERS: 166)

Advertise your
computer products
through
BYTE BITS
(2" x 3" ads)
For more information
call Mark Stone at
603-924-6830

• Designed For The IBM PC/AT'" Bus

1-800-683-2255

80Z1 N.W. 141h Sf.

Palpro-2x~ is an intelligent programmef
supporting PLDs from a wide variety of sources.
Works with any PC or computer using a serial
port. FREE one year device update and warranty.
Price $795.00.

4-MEGABIT PROGRAMMER
for IBM XT/AT. ... . .

11\JTE
One Phoenix Mill Lane
Peterborough , NH 03458
Circle 50 on Reader Service Card
A RHI BrHktllrou"9-No Bull!

$245

Sophlstleoted Voice Miii/ and Call Proeusln{I
with HJgh O<Mlily REAL VOICE Dig/lat Recording
l0t your PC, XT, AT°' CompttibJe

VOICE MAIL

. F«wwds to EI1!nSions

~ .z

~fall

•lncivWaf Groetings and
Passwords· Multi-User
Bor Capacity· Remele
ToucMone Access
• ReplayJ!ltlete.'lleco~
71Wl..bQWsy..,.AMa,..,. _

CALL
PROCESSING

ADVANCED

20 MB HARD DRIVE $89

Inc

~

ud~cmi ~·.

sottwaro. phone cable, and
e.rrernal Spe.Dker

·Unhited~--

Stan:hlSort • ~Touch-Tone ln1lraC1ion
•User-Oefinable Voice Prompted Menus· Call Forwarcl'
Cal Distribution· In/Out Call Logging· C>.rtbound Tvned

Enjoylhe _ _ _ _

s

Cals · Automotic An.ndlntlnd llort!
olsystemsco.rinfl-kx~

800-637-3861

In CA 408/438-3883

27995

~ ~

._

~

Mult iple Un11 01scoun 1s •Dealer lnquues

250 Technology Circ le Scan s Va lley CA 95066

Circle JO on Reader Service Card

30-day money back guarantee
2716 to 274001 incl. EEPROM/CMOS
High speed programming algorithm
lnteVMotorola/Binary files utilities
87C51/Sl & 41/42/48149 adaptors (Optional)
Eprom emulator adaptor 2716-27256
Industrial Model $398
.t Meg ept0ms svailab6e
(Concom Restriction)

2370 MM:iland Jwenue
Untt A-28. Scarborough

One per cusoomer

Ont. CANADA MIS 1P8

H• I • m•

• Turn your 10 MB Hard Drive into a real
20 MB Hard Drive!
• Our easy to use software is not a file
compression program and it's not
memory resident!
• Use 1t once. It actually changes the
physical charactenst1cs of your 10 MB
Hard Drive and makes it a permanent
20 MB Hard Drive.
• Your programs will work normally
• Works on any 10 MB hard Drive.
• It's true-Money Back Guarantee!
Order CONVERT® today!
We pay S & H. Mail $89 to:

I gu1 lli!I SOE I I

Tel (416) 754-4565

~i~~~~~!

Circle 157 on Reader Service Card

3240 Dueber Ave. S.W. Canton. OH 44706

216-484-5320

Circle 181 on Reader Service Card

Compu$ave

1-800-877-8855

Give us a call about our LEASING program!
International Orders, Government P.O.are Welcome!
ADC Alloy Slaves - ..·-····-·- Save
Artist XJtO t6 - - · - - - -· t 795
AST 52513270
Save
ATIVGAWonderw256K - - 259
ATIVGA Wonderw512K - - 319
Genoa 5300 5400 -·---·- Save
Intel Aboveboard+ _ _ _ _ 392
Intel Inboard 386 PC _ _ _ 5t 5
Methe\Js t t24
t 399
OrchldProDe519n+w 5t2k ___ 399
Paradise Autoswrtch 480 -·-··- t 75
Paradise VGA +-·- - - - 242
Paradise VGA+ t6 - - - - 289
Paradise VGA ProfesSIOnal -·--- 385
Sota 2861 Accellerator ................... 309
Sota 386 SI Accelerator ................. 445
Sota VGA 16 257K ···-··-··--- 299
Sota VGA t6 5t2K .... ......- 399
STB Auto VGA 8001600 ····--·--· t 89
STB VGA EM t6 w 5t2k .............. 378
STB VGA EM 5t2K ......................... 358
......... 429
--· 299
_ 429
Video 7 Vega VGA .....
....... 258
Ada!Jle.< Boca He<a;es Tops v•A·
i'"ag•apn Konar PhO'CYl Ras·e<oos
K...... oe· 1 .,e P:•e NC'· s 0.;.ac•a""
Sg".i De5 Ve««r >'le>' ()q
Ca

SOFTWARE
Adobe Fonts ................................... Save

8dst1'll!1 fonts ··-···----· t 05
Carbon Copy Plus
t O7
OBase IV
445
_ _ _ _ t05
·······--···---- t 04

Grammallk Ill .•.
Harvilfd GraphlCS _
LD!Us t23 _
Manzanita PC Bundle

·-···-·- 54
_ 262
__ 304
_ _ 375

lllcrosolt PC Wori<s ·-· - - 79
Microsoh Worn 5.0 .........- -·- 2t2
PC Excel v2. t ...._ _ _ _ _ 225
Peachtree Complete _ _ _ t 46
Peachtree Obi Bonus _ _ _ 2 t 9
Rlghtwnter 3.0 -··-··----- 52
WordPerfect 5.0 ····-··-··-····-- 225

TER:\ff\:\LS

Klmtron KT·70 PC .......................... 339
Ltnk MC5 ··-··-···-···-··-·-· .. Save
Televideo 905 -···-···- ----·- 3t 5
Televldeo 955 ·····-···--···- __. 382
Televldeo 965 ·····-·····..··· ............... 395
Wyse tSO ........................................... 399
Wyse :Kl ...
.. ··- . 295
Wyse 350 Color ·············-··--·-····· 729
Wyse
355
Wyse 60 ............................................ 404
Wyse85 ............................................. 369
Wyse 99 GT ...................
............ 465
Ados Arnper &." R••'
Ca

so ...................·--·-·--·--····

Acer 286 386 • t 6,20.25 MHz .... Save
Al1os Computers __ - · Save
AST Premium 286 _
• _ 1245
AST Premium 386 33Mhz __ sa ve
Compaq Computers - - - · Save
Cordata Computers - - · - Call
Everer Step 286 386 _ _ .. Save
IBM Computers _
_ Save
Mrtsubtsht 286386- _
_ save
Mitsubtsht 20 Mb Laptop - · · 2298
Mrtsub1sh1 4-0 Mb Ulptop -·-···· 2849
NCR Computers __ - -.... Save
NEC Desktop Computers _ -·· Save
NEC Laptop Computers
.. Save
Paci<ard Bell Systems ··-·- Save
Panasonic 286 386 ··················-··Save
Samsung 8088 t OMHz t Drive _ 665
Samsung 80286 t2 MHz. tMb .1299
Sharp PC 464t ··-···--· 2395
Sharp PC 554t ··-··-·-·-···-····· 3745
Sharp PC 724 t .............................. 2045
Toshiba TtOOO .................................. 649
Toshiba T1200F -··--·-·············-··· 1359
Toshiba Tt200FB ..
··- ·--· t 449
Toshiba Tt200H - · --··- t 849
Toshiba Tt200HB .... ·-···--··- 1979
Toshiba Tt 600 ...........................•... 3t 98
Toshiba T3 tOOE ....·-···--··-··-·- 2745
Toshiba T3200 - - - - - · 3449
Toshiba T5t00 4-0 - - - · - · 4249
Toshiba T5100 too ._____ 4999
Toshiba T5200 4-0 ····-·-······-·-- 4999
Toshiba T5200 too ··--·· --· 5399
Wyse2t08- ._ - - 929
Wyse 21t2 - 1375
Wyse 3216
- · 2089
Wyse 386 25 MHz _ _ _ _ Save

DISK DRl\"E.
Arch1ve40MbTape _ _ _ 319
CDC 766 Mb ESOI - - - 3095
CDC 675 Mb SCSI
_. 3199
Min1scnbe 157 Mb ESOI . _ 1095
Mintscnbe 3053..._ _
-··· 398
Mtniscnbe3085 ___
_ _ 559
Miniscnbe 338 Mb ESOI - - 1599
Mrrnscnbe 4-0 Mb _ _ _ 285
Miniscribe 676 Mb ESOI _ _ Save
Panasonic Worm Onve ·---- t 829
Seagate 20 Mb Kit _ _ _ 245
Seagate 30 Mb Kit _ _ _ 258
Seagate 40 Mb Kit
_ _ 299
Seagate SCSI ST 125 NW _ ... 275
Seagate SCSI ST t38 NW ··-·····- 305
Seagate SCSI ST 157 NW ......... 339
Seagate ST25t - - - - - - 325
Seagate ST25t·t .... ____ 345
Seagate ST 4096 ·----··--···.. ··· 579
Teac&Tosh1ba 360K 5.25" ................ 72
Teac&Toshiba t .2 M5.25" ............... 82
Teac 720 K. 3.5" .....- ....................... 78
Teac t.44 Mb 3.5" .....--·· _ ............. 88
Toshiba 720 K. 3.5 ..-·-- ..........·-···· 75
Toshiba t .44 Mb, 3.5 ···-······........... 92
Co•e. Emeraid Genoa Iomega.Maynard
Marta• '.louoia n Pr.i'Tl S(Sg!"' Ca

Calcomp t023 ............................... 3595
Calcomp t025E _ _ _ _ 4595
Calcomp t043 OM _ _.._ 5595
Calcomp 1G44GT ____ 9595
Enter Ploltels __..______ save
Houston OMP 52 -· ·-·- _ .. 2295
Houston OMP 52 MP _____ 2745
Houston OMP 6t
_ .-... 2995
Houston OMP 62
3865
HP 7440 A .....- . 958
HP 7475 A ............... _..___......... t385
HP 7550 A .._ ...- ...- ....- ...- .... 2895
HP 7570A - ... _
..____.. 2898
HP 7595 A
_ ·- 6795
HP 7596 - - · - · - - - - -·8795
HP Oraftpro OXL ...............- ......... 3595
HP Oraftpro EXL ....-...................... 4645
lol1ne 3500 - - - - - - -...... 2375
lohne 3700 · - - - -..--..- 2895
lohne 3700 MP --···--.......... 3095
lohne 4000 ......................................3695
lohne 4-000 MP ............................... 4065
Roland 885 ......._......._,_.............. 675
Roland 980 .. --·-·-·-·-·......... 692
Roland 990 ...-...·--·....·-·--··... t065
Roland CAMM·! ..............-......... 3049
Roland OPX 2000 ..............-......... 2099
Roland OPX 2200 .. ·- .._........... .3895
Roland OPX 3300 .......___.._ 3495
Roland OXY 1t00
_ _.... 889
Roland OXY 1200
.......-..... t295
Roland OXY 1300 .....- ............... t 695
Roland GRX • 300 0 ...-........-...... 3565
Roland GRX · 400 E - - - - · 4975
Roland LTX- 100 Thermal - - 2295

Alps Allegro 24 -......- .................. 3t 8
AlpsLPX600Laserw 512k _.t 299
CanonBJtJO _ _
.7 t9
Canon LBP-3 IU Laser - - Save
Ctlrzen t2()0
·-....- ...... _ 145
C1trzen t800 -..--..- ....--..·-·-- t62
C11tzen MSP40 - - - - · - _.._ 268
C1t1zen MSP45 - - ___ 355
Crtrzen MSPSO - - · - - . 295
Dlcomr 0150 Plus _ ... --.... 329
Fu1rtsu Ol3400 ...- ..................- .. 508
Fu11tsu RX7t00 Laser --····..·-·-· Save
Gemcom Pnnters ____,, ...._. Save
HP Deskjel Plus _
......_ Save
HP Pamtiet _ ..__,....._..___ t025
NEC LC 890 Laser _..................... 3065
NEC LC 890 XL ........................... 4399
NEC P2200 _......--..........-....-........ 319
NEC P5200
........... 488
NEC P5300 --·--....--.-.......- ... 648
Ok1data ML 320 ............................ 325
Okidata ML 32t ................................ 455
Ok1dala ML 390 ......_........................ 455
Ok1dala ML 39t __,,___.,..___ 625
Ok1data Ml 393 - - · -..·--- 948
Panasomc 1124 .............................. 319
Panasomc 1180 ................................ 178
Panasonic t 191 ..- ......................... 232
Panasonic 4450 Laser _............. t 299
Oume Crystal Pnnt Postscnpl 2999
Oume Sen pt Ten Laser ·--..··- _3t 45
Siar NX- tOOO ....-....- ...-............._ t 64
Star NX-2400 ..- ...- ...- .....- ...- 292
C lY' D<l'a P.oo.r..s Data Soc'.'1 T
E:is.Y' OTC Se •os•a Var')TR Ca

:\IICE

:\10DE:\1S

Keytromcs Pro Senal .._..._ .._..··-· 67
Log1tech C7 Sena! ---·--·- ..- 62
Logrlech Dena Bus - - - 58
Logtlech Oeua Sena! _ _ 52
Logrtech New HrAes Bus _ _ 79
t.krosoft w paint - -..-···- _.. 9 5
MICtOSOft wwindows _.._._..... t 29
Mouse Systems Bus wparnl _
89
Mouse Systems PS2 _ _ _ 99
Mouse Systems SenaJ wpaint ·-· 89

Anchor 2400E ..- - · -..- ........ 145
ATI 2400 ETC. Int.---···-· t52
ATI 2400 ETC. Ext. - - - - t 92
Hayes t200 Ext.
285
Hayes 2400 Erl.
4t 9
Megahertz Laptops - · - - · Save
Mult1tech 224 EH -..·-·--···-·· Save
Mullilech 9600 _ _..._ ....... Save
Muhrlech v.32 9600 · - - - · Save
Ok1data 2400 Plus ···.......... 292
Oktdata Okrtel 1200 -..--..--..·-· t 39
Packard Bell 1200 Plus ··--··-·-..·-- 79
Practical t2001 - ·  ..__.. ,
65
Promet~s 2400B 2
108
Prome1he\Js 24000 __ ... 149
Racal-Vad1c 2400VP _..........
388
Teleb1I TtOOO 9600 ..................
575
Telebtl T2000 t9200 ............... ... 9 9 9
USA Courrer 2400 --·-....·-· ..... 275
USA Courier 2400E ·-··.
... 328
USA Couner Dual Standard ....... 979
USA HST 9600 .........
....... 588
World Port Pocke1 ..
..... Save
Zoom 2400 HC Int. ......
.. ..... t 19
Zoom 2400 MX Erl. ...................... 119
Avatex. Penni. Ventel, UOS ....... Call

SC:\N:\ERS
Calera TrueScan Model E ._ .. 2895
Calera TrueScan Model S __ 1995
Chtnon Scanners _ _ _ Save
Complete PC Full Page ___ 629
Complete PC Hall-Page .....- ....... t62
Complete PC Hand Scanner ........ t 57
Oatacopy 730 ....._ ...-.-.......... t O99
Oatacopy 730GS _ - - · · - · 8t 9
Oatacopy 830 ···-· ..--·-····..··- 1695
Oest Scanners .
........... Call
OFI Handy Scanner ................ ....... t 85
HP Scanjet Plus .....- .....-.... -.......... Call
Logllech ScanMan ··--............... 179
Mlcrolek Scanners ··-··-.............. Save
Panasonic RS505w interlace ...... 9 9 9
Panasonic RS506 w interlace .... 1275
PGS LS300 w paint ..................... Save
PGS LS300 w OCR - - - - · Save

C HIPS
1 39 20-I 232
lo:"' 80287 &11 '0 Milz
t••e 80387 1&20 25 ~''Z 359 399 ~ 98

AST TurboYlSIOll ..- · - · - - t645
Cornerstone 15" Mac II & SE _ 7t 2
Cornerstone 19" Mac II & SE _ t t 99
Cornerstone 19" Mono PC
2395
Gold star t 3" EGA ....-..·-······--··- 335
Goldstar 13-VGA -·..·--·--·- 355
Goldstar Composrte ..· - - · - · 9 5
Hltachr Monrters _____ save

mlek Mu!Uscan ....- ...- ...- ..- 425
Mrtsub1sh1 t38tA ..........................- 475
Mrtsub1shi t4t0 EGA .......-......._ .339
Mrlsub1sh1t429 VGA ......- .....- .... 399
Mrtsub1sh1 HA 3905 _,...__.. t 649
Mrlsublshr HL 6605 .._..__...._._ t 195
Mitsubishi HL 6905 ....................... 2145
Nanao 90705 .................................. 995
NEC Mult1synch + ....._....._..____,..858
NEC Multrsynch 2A ......· - - · 485
NEC Mulhsynch 30 ........____ 629
NEC Multisynch GS ......-.....- ....- 232
NEC Mult1synch XL ...................... t 949
Panasonic Panasync ...........·-······· 589
Padwd 0e11 m ............._..___ 78
PGS Mar tS _ ..___..._ _
245
PGS Ultra t6 .....--.....-........_
829
PGS UllraSynch ......- ...- ......- . 479
Samsung t4" RGB ···-·..·--··-···· 209
Samsung t4" VGA · · · - - - 359
Seiko t4" t024r768 _ _ _ 545
Sigma L-View Plus 19" · - - t 695
Sony t302 - -...- ..- - 625
Sony t303 ___________ 459
Sony 1304 _______ 709
Taran tOOO Ullra
Zenith t 490
'.1cr'€'"'

·•-'"9 >'•1Y: • cr.e.s
DI<; ITIZERS

2445
588
Ca

Calcompt2 112 ....- ...·--·
Calcomp t8x24 _____ t 695
Calcomp9536G-1 - ..- . - - 3095
Calcomp95480·t _.._ ...._._ 3395
Calcomp95600-1 -···-··-·····- - 3895
GTCO 24 136 SL .........·-·-· ..... 1895
GTCO 36 x 48 SL ··-..- - 2295
Hrtach1Puma Pros ..... _ . _ Save
Houston H1 Pad+ _ .....-....____ save
Kurta IS One t2rt2 .................._.. 279
Kurta IS One t2117 ...............- .... 479
Kurta IS One 8.5rt t ·-....-.......- 229

Microbutter Mini t28 k .................-... 89
Mitsubishi t38t Swivel Base .......... t2
Multech 2t2 EH Modem _ _ 225

Phone are open: Mon - Fri: 7 am - 6 pm. Sat: 9 am - 2 pm. Mail address: ~2 07 S. 37th treet. Dept B-9. Phoenix. AZ 850~0. Prices
reflect cash discounts and are ubject to change without notice. We do not guarantee compatibility. DO A's a re replaced or repaired,
any return requires a RMA#. Our Service dept. number is (602H37--4856. MasterCard. Vi a, and American Express accepted.

INTERNATIONAL ORDERS PLEASE CALL: (602)437-4855
OUR FAX LINE IS READY FOR ORDERS AT: (602)437-9685

IMAGING CARD

SIBEC-11

3.5" OS/HD Disks (2

$1.a9
•
•
•
•
•
•

ControlVision ~\. ·
PO Box 596 Pittsburg KS 66762
800/292-1160 316/231-6647

Circle 82 on Reader Service Card

MB)

XXJ+M I

$1. 99

Less than 200
Sold 50 per pack. Black Shen, 'liD" Screen.

256 x 240 resolution
Digitize/display at frame speed
16 Meg . color palette out (DV-02)
External trigger input option
PC/XT/AT compatible
Complete with software & library

DV-02 8-bit 256 gray levels. $849
DV-03 6-bit 64 gray levels .. $549
VISA/MC Demo disk available

o

• ln1cl 8052AH-8ASIC CPU

For use with: IBM PS/2 models

• PROA!

30-286. 5D. tlJ. 70. 80 and other

J)fOf:TJmm!'r

rl'qwrei. 5 \ Supµ/\ (mfr
• EnlM m<'rl memo0 milpp1'1g;
Support.. lK-6.JK dl'~ ICC''
•

, .(l\\

10 ,) f()(,J/ DI I

2.0 MB 3.5" OS/HD drives.

Toll

}8J+..

Free:

1-800-258-0028

Free Catalog.
Foreign Inquiries Invited.

Still only $228.00 QTY I
Ca ll Now! 1603) ./69-3232
lnqum• ,lhou-1 our PK05 l 8051-8051 pm1ucrck-...·t.•WJpmenf
~11 l0t tht· IBM PC/ \ T1.\T S59S .ind 6051.'8Qlj:! BA<;IC

S

O.Yi!O

'.10r1

Circle 38 on Reader Service Card

~

Minimum Order $25.00. S&H : F.O.B. looiiiol
Grand Rapids, Ml. Pri ces Subject 10 Change.

Precis ion
Technology. Inc.
(J Binary
, . 1>'-e.. · ~· . . . . ,'°"'" ....
Z

EB

1111

Edllll
"'

Data Products™

P.O. So lC 8367, Grand Ao.pida, Ml • 95US
313-645-4980. 616-452· 345 7
FAX : 616 · 452-491-'

Circle 229 on Reader Service Card

DYNAMIC RAMS
SIMM so 100
1 MBIT IOOns

$CALL
$14.25

5142561
$14.75
41464 150ns
$ 4.75
41256 120ns
$ 4.50
Jil"' 41256 150ns •t'ff-J
51258 100ns
$ 5.50
V' 4164 1sons c:W:!"1•X
" F<Yrtqo-~lc

• PROC.ESSOl'IS
90387· 25 2'!ltnHl
80387· 20 2()T>.H:

90387 · 18 llirrfl.:

• """n.. °"'P'lil*Q..a
•

Tm<Slioocml,,,,,_.~

c..'Cd..,,_...,
• NS/IT._,

•

· -,.,-~"'"" · -~
•J!lll'f--a-
• -prJpc

80287-12 •2'-ittz
80287-10 ·~
80287· 8
&-"-H.t
8087 · 1
•()'nttr

~· 2

Y· 20

:::
&10Titt:

Po.

S,,..-.-.

~C.

. •£ PIWMS

$470 00
$ 37500
$32000
$29500
$ 225 00
$ 198 00

$1 7000

27C IOI
:no12

7r..il1
2~

2m.6

2712llA
2 f'C&tA

~

S 23 00

200--.

1 1300

~

2'M
.':IO

250'd
200-n

:'~~ . $~RAM$
$ 85115

:=

s

!100

S Sl:.

s .. 7!i
s ,50
s , 25
'

J!'J

l2'trl

b:atdt;d._.,.~~-~c,..,_aIDM~11r#llfl/MJr

VltW

ASK FOil YOUK fl.EE DDIO DISJ:

D

Circle 135 on Reader Service Card

LOW·LOW·LOW
Laserjet Printer
Series II
Scanjet Scanner
+ inte1face kit

:..:_SL•

1

/1.

DCI 286/12 IBM Compatible
:l!l Oilit 8111uml 5 Yllac EX111ad!ld Wilo:iia!XI
•
•
•
•
•
•
•
•

80296 ProeMIOI' ep.ro~ng ol 6112 loelz, 101 Keytronlc
512K RAM oxpond- IO 1 ~on boord, Oii WS
1 2~0<1 . Ufloppy Oriw

Wet10<n Dig! ... W1>2. HOIFO Con•olor
Clock Colendor wUh 5 YMI """"'Y
220 Won P""'"' S<J Ff>IY • 80287 FPP 5<Jppo'1
B il• Ful cw Mni AT C...
Made In USA, FCC A & B, True Phoenix BK>S

20Mb 40Mb 401111 40Mb 28ms 80Mb28mt
I.lono 1181'
1314'
1346'
1594'
EGA 1641'
1774'
1806'
2054'
VGA 1774'
1908'
1940'
2188'
2037'
SVGA 1872'
2005'
2285'
DCI • («>9) 756.00~ • 3l068 Wt1Ulm1 • Conroe, TX 77314
• Al ~°" ea1h ex chedL Oty I Cap clloounim wliteble

Circle 90 on Reader Service Card

FREE CATALOG

11
i•t!!J-•
• w • •

NETWORK
TECHNOLOGIES,
INC.

US 216-543-1 646 or 800-AGB-TEC H
UK 0244-880478
PARIS 331-47632789
GENEVA 022-431 124
CANADA 416-677-6500
MUN ICH 01 3081 1234

• T41+nP:1' · 449' • f'a:ts:KS

Circle 305 on Reader Service Card

DRIVE MANY MONITORS
AT ONCE - CALL FOR

19145 Elizabeth SI.. Aurora, OH 44202

:=t=~~~r~~44i:;;;_~:

1& ~ um.r:~av

KEYBOARD & MONITOR

500 FEET AWAY - ALSO

$1650
$1355

!BM:

mmPAll ti wi. AceR
' EVEREcX- AST
& other

XT/AT Compatibles & 386 Computers
CALL for LOW PRI CES

Gov't, Corporate, Schools, Dealers,
& Export INQUI RIES WELCOME.

SURAH inr:::.
44862 Osgood Road. FREMONT, CA 94539
PH: (4 15) 651-5101
FAX: (415) 651-5241
1-800-543-100 l
VISA. Master Card accept.ed. wise

Circle 280 on Reader Service Card

Circle 211 on Reader Service Card

ALLCON
Alarm-System

<

1$/CHANNEL!

For l'C / t\T. Sufi:-<:\: 1-brd\\',trl'.

140 ch . TIL/sig. I board
S 199
320 ch. TIL/sig. I board
S399
S599
608 ch . TIL/sig. 2 boards
3 ch. TIL/sig. Composit output .
Su11d,1rd lt111nn.h1r h,1,irll ... 111 h1..· u,nl
Pr11 :.:,. t111H: 110<1 ... I).!.•1h11 l~h . N.111w :q lh.1r
Specialil )': Software for Controlling.

ALLregulator AB
l>.1:.!,1 .1..'..1t ll , S - -41 ~ Ill) (~,nlwnhur1..'. ~\\l'1.kn
l.1, _. 4b ~ 1 - -4 ~ -4- '111

l "·J " .j(, ~ 1--1 :' Ill ,li 1
h. "'ll l'l'Prl l·.1,t1.·rn ... tll. t11111.· ~ - 12 .1111.
E.1ah. 1907
VISA MC CH ECK
T l,

Circle 14 on Reader Service Card

I

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

---------- ·

PS/2 model 30/286 .... . . . . .... .1895
PS/2 model 50/30 meg . .. .. . . . . . 2395
PS/2 model 70/60 meg .. . .. . .... 3695
PS/2 model 80/40 meg .... . . ... .4395
PS/2 model 70/120 meg .. . ... . .. 5595
PS/2 model 80/115 meg .. .. .. . ... Call
Call for other models

PRICE

LEADER

romPAa

___

SINCE 1983

386 S 40 meg . .. ........ .. .Call Call
386 20E - 40 meg . ......... . .. .4295
286E 40 meg . . .... . .. . . ........ Call
386 110 meg/25 MHz .... . ... . . . . 7295
386 60 meg/25 MHz . .......... .5895
Portable Ill 40 meg/12 MHz . . . ... .4095
CARD & MONITOR EXTRA
Call for other models

LAP-TOP

Mae-SE/20 Meg . .. . . . . . ..... .. ... 2795
Mae-11/40 Meg . . .
. . . . . . .. .. 4195
Mae-SE-2DR . . . . . .. . . . . .. . . . . 2295
Call for 60 and 100 Meg
Lazer NT .
. . . . . . . . . . . . . . . 3595
Lazer NTX ..... . .. . . . ...... .. .. .... Call
CITIZEN
OKIDATA
EVEREX
GOLD STAR

TOSHIBA
NEC

WYSE
HITACHI

dBase IV . .. . ....... 455
Wordperfeet ..... . ... 239
Aldus Pagemaker . . . 495
Ventura Publisher .... 495
Clipper . ....... . ... 435
Ouatro ..... ... ..... 145

Paradise VGA+ ... ... 269
Vega VGA . . ... . .... 299
ATI VGA Wonder .. . .. 295
Everex EGA . . . .
. . 159
Tatung 16 bit . .
. .249

Everex

Step 386-20 MHz & 16 MHz & 25 MHz
Up to 256K cache of very high speed RAM
2 Meg RAM , expandable to 16 Meg
S/P, CIC
___. Enhanced keyboard
1.2 MB floppy
DOS1BAS1c
Call!

Compaq SLT 286-20 . .. . ....... . . .. Call
SLT 286-40 ... . . .. .... . .. .. . ..... Call
Toshiba T1ooo .. .
Call
T1200F ... . ... .. .
. . . . . Call
n200HB .. .. . .. . .
ca11
n6oo ... ... . . . ..
ca11
13100E .. .. .. . . ..
0 .... .. Call
13200-40 Meg ......
Call
T5100 . .. .. . . . . . . . . ... ..•. . .. . .. . Call
Zenith Supersport
286-20 Meg . . . . ....... .. .. . .. . . . 3195
286-40 Meg . . . . . . . . . . . ......... Call
8088-20 Meg . . .. . .. .. . .. . . . . ... Call
Epson LT . . . . . . . . . . . . . . . . .
. .. Call
NEC Lap-Top . . . .
...
. .. Call
Mitsubishi 286-20 .... ............ 2475
PRINCETON GRAPHICS
AMDEK
SONY
HAYES
ACER
SAMSUNG
HOUSTON INSTRUMENTS
CALCOMP

SOFTWARE SPECIALS

BOARDS

Everex

Step 286 - 12 & 16 MHz & 20 MHz
1 Meg RAM
Set up utility in ROM
SIP, CIC
Call! for
Enhanced keyboard
your
1.2 MB floppy
DOS/BASIC
configuration

Toshiba- .....
Sale.I.. .. ..
CaII 1· r·.. ...
·alll· ...... .

Macintosh

WE STOCK

LOW

MONITORS

FAX MACHINES

Nee Multisyne llA ... .525
Nee Multisync 30 .... 649
Nee Multisync Plus . . . 899
Nee Multisync XL-19" 1995
Samsung EGA ..... .. 359
Goldstar VGA ........ 375

Sharp FO 220 .... . . . 795
Sharp UX 350 . ..... 1249
Canon . .. .......... Call
Brother ............ Call
Richo . .. ... . ... .... Call
Murata ........ . .. Call

,____------~~--------'

~

NOVELL
Authorized
Dealer
Intel
Coprocessors
8087-3 ............. 105
8087-2 ...... . ...... 145
80287-8 . . . . .. .. .. . .225
80287-10 . . . ..... 265
80387-16 . . . . .
. .. 395
80387-20 .. . . .. . . ... 475
80387-25 . . ......... 525
80387-33 .. . ....... . 625

EVERe.-

AST
AST
AST
AST

286
286
386
386

model 140X . . . . . . . . . .2295
model 80 .... . ... .. . .. .1495
model 300c .. . .. . .. . . . . . Call
40 Meg .
. ...... .3195

CARD & MONITOR EXTRA
CALL FOR OTHER MODELS

PC MOUSE
MICROSOFT MICE
LOGITECH
MITSUBISHI

IRWIN &ARCHIVE
TAPE BACK
TAXAN
MAGNOVOX

PRINTERS

LASER PRINTERS

EPSON
LX-810/L0-510 ... 199/339
LX-800/L0-500 ... 1951315
L0-850/1050 ..... 5351735

HP Laser II .
. . 1695
HP Desk Jet ± ..... 695
Panasonic 4450 . . .. 1395
Brother HL-8-E ..... 1895
Nee LC 890 .
. . 3195
PageLaser 12 . . . ... $$$$$
Canon Laser
.. Call

OKI DATA
320/321 .. . .... .359/490
390/391 . . .. . . 490/649
TOSHIBA
321-SU341-SL ... 439/595
351-SX 350 CPS .... .929
BROTHER
1709-9 PIN ...... . .. 425
1724-24 PIN . . . ..... 595

MODEMS
Everex 1200 Int ... ... 89
Everex 2400 Int .
. . 159
Hayes 1200 B .... . . . 299
More in Stock .... .. Call

1.-------~~--------'

WE ACCEPT CASHIER CHECKS, MONEY ORDERS, VISA, MC, AmEx
30/o charge on VISA, MC & 5% on American Express

EXPORTS
Available

COMPUTERLANE

HOURS:
M-S 9-6
CORPORATE ACCOUNTS WELCOME
CALL FOR VOLUME DISCOUNTS
CONSULTANTS CALL FOR PRICING
Circle 79 on Reader Service Card

1-800-526-3482 (Outside CA)
(818) 884 8644 (In CA)
(818) 884-8253 (FAX)

Prices subject to change without notice

22107 ROSCOE BLVD.
CANOGA PARK
1h

BLOCK W. OF lOPANGA

CA 91304
Compaq is a Registered Trademark of Compaq
IBM is a Registered Trademark of International Business Machines
SEPTEMBER 1989 • BYT E

373

PROMPT DELIVERY!!!

EZ-WRITER

SAME DAY SHIPPING (USUAUY)

OUNmTY ONE PRICES $HOWN for JULY lO, !tit

DYNAMIC RAM
256Kx36 80 ns
1Mx9
70 ns
1Mx9
80 ns
256Kx9
80 ns
1Mx1 100 ns
256Kx1
60 ns
256Kx1
80 ns
256Kx1 100 ns
256Kx 1 120 ns
4464
64Kx4 120 ns
41264 Pl 64Kx4 120 ns
EPROM
12aKxa 200 ns
64KxB 200 ns
32Kx8 150 ns
16Kx8 250 ns
STATIC RAM
62256P-10 32Kx8 100 ns
6264P-12
8Kx8 120 ns
611 6AP· 12 21<xa 120 ns
SIMM <•1
SIMM !
SIMM 121
SIMM
1Mblt
41256
41256
41256
41256

SAT DElJVEAY
~

°"

..~:'

"' -.i _.., " " •
1r.,_t l tt.a-'1 •

Mast8'Cam!VISA

or

(E)EPROM Multiprogrammer"'
$300.00
200.00
170.00
75.00
13.75
7.50
6.50
4.75
4.25
5.00
11.95

DATA 110 212* Performance
For Only

$995.
100% USA
Made

•
$22.00
9.50
7.25
4.50

··

(918) 267·4961
"'*' ""°" ~

10

5rlllPPl'IG.......-.c..•d"ll.U01DSllOr~1N--

"*9t'

Circle 193 on Reader Service Card

RS·232C/422A USERS:
Bl-DIRECTIONAL CONVERTER
for EXTENDED USE
Convert RS-232C to
RS-422A and/or
RS-422A to RS-232C

on~ S49.95
._,to

RS-232C-up IO 4.000 h)
~INll 082:!#UIMIOOrlur RS-1J:2CP.ooa*"*~

comcllllfklrRS--4nA.no~lntsc:oMldld

Reqi.es 12VOCat

only $14.95.

I001n1.~-5'4'Clly.....,blel.,

Orde< Oirecl lrom Manufacturer rOOAYand SAVE! "
SAME·DAY SHIPMENTI MONEY·BACK GUARANTEE!
Roqual our fRU oalaJot Hsllllt 8 A8 ELECTRONICS"
: : -lloeolRS·n2C-ooa a1141

~

~

mla=m

- .ViM,liC,C'$aro.r'l~PO
.
5"9ft~f-..:I

Circle 51 on Reader Service Card

by !MAGENOT

'lf'lh!J globa l converter fo r AutoCA D 10
DXF fil es !

ELI MINATE TIU! HOURS OF PAINSTAKING LABOR
INVO LV ED JN IM PORTI NG AlffOCA.D RELEASE JO
DX F FILES INTO \'OUR PRESE1'T CAD so m•ARE!
'The "DXFH andler" ~'llS cralt.d IO resolve the incompatibili1y
of 3·0 Au1oCAD Release IO DXF files wi lh pdor versions
o{ A>JIOCAD and other CAD poclages lha1 occepi lltis n<uu.J
data 1ransla1ion file (DFX} IOrmi.t.
~

Au.,(;A.Diiarqi.ualldir.X,... rk al~.lnc

CV ~ODS k CV ~ DQtpa' an rqnu:n1t tndcmarU ol
C~1W011.'Primclac.

$ 79.95

8&8 ~!!~!!M!!~!

Circle 32 on Reader Service Card

OVER STOCK!!
High Density Dynamic
SIM/SIP Modules

THE DXFHandler c

lw!TISICQCIM 1..rOC1111Uas6 '\woia.

Phone: 815-434-0846

ALLEN SYSTEMS
2346 Brandon Road
Columbus, Ohio 43221
614-488-7122

1-800-523-1565

' DATA VO o a "'""''"'" """""""' ci OA IA VO Corporaoon

"T#lftJ

4002J Baker Road, P.O. Bax 1040 • Ottawa, IL 61350

We feature a series of single board
computers for process control
applications. Available as bare
boards or assembled and tested .
Optional EPROM resident System
Monitors and BASIC interpreters are
also available.

In Florida (407) 994-3520
Fax : (407) 994-3615

MODEL 422CON

Gulnnteed gt1sllclKJn. BHltrtcbONI. lwst-QUlhly. vers.ble
COl'lloWt• Ul..U cab61 lengtt'ts
4.000 I~ 8't mes I.CJ to
90K 8u1 (Two & BRS-422CON Cotrvtrten can extend )'OtJ'

a

•
•

•
•

UPS CASH COO

No minimum Of'der. "'--

Supports
(E)EPROMs
up to 40-pins.
Stand-aloneorRemote.
40-pinMicrosOpt .
SET/GANG4(E)EPROMs0pt.
Parallel port for Fast Up/Down Load.
256Kbytes.expandableto 16megabits.

e

$21 .50
5.95
4.50

MICROPROCESSORS UNLIMITED. INC.

~~~SS c!:,._"°;':.;;"

8051 , 8096, 68HC11 , 68008
SINGLE BOARD COMPUTERS

Price List
DRAM SIM/SIP-Standard-Modules
Paekaga
Apple
Apple
IBM
IBM
IBM
IBM
IBM

(1 Mega
(1 Mega
(1 Mega
(1 Mega
(1 Mega
(1 Mega
(1 Mega

Bit
Bit
Bil
Bil
Bit
Bit
Bit

(DIP)
(DIP)
(SOJ)
(SOJ)
(SOJ)
(SOJ)
(SOJ

18)

Unit PTtce
$155
158
160
160
160
175
305

IBM
IBM
IBM
IBM
IBM

(1 Mega
(1 Mega
(1 Mega
(1 Mega
(1 Mega

Bit
Bit
Bit
Bil
Bit

(SOJ) x 8)
(SOJ) x 8)
(SOJ) x 9)
(SOJ) x 9)
(SOJ) x 18)

163
168
179
183
310

lVSTCMS, INC:.

200 Brevard Avenue Cocoa, Florida 32922
(407) 632-4333 Fax (407) 632-7632

Circle 340 on Reader Service Card

Circle 287 on Reader Service Card

FACTORY • DIRECT PRICES
Rock-Bottom prices and immediate
availability on ail Toshi ba laptops and
accessories. We are Toshiba's largest
factory-direct dealer in all of California.
All orders ship in 24 hou rs! Printers,
Lancards, both dedicated and non
dedicated modems, tape back-ups,
battery packs, memory boards, etc.
Just a few samples of options
available. Call today for a complete list
of all options and most current pricing.

TOTE-A-LAP
1501 El Camino Real
Belmont , CA 94002
415-591-1671
Circle 297 on Reader Service Card

_,

UNIVERSAL
PROGRAMMER

... stll!S.

•_
1 MB _.,.,.16M85j11e!Tl
SIMM RAM. - 

,...

·6---

on al>I< n

Ill 8 MB on

12 MB noo.y

• Suoe<EGA Cant AMI Bio>

• ""stria! por1 ;nl""' paralel pl¥10I '"'1

•• Sodllo
1_
1 2_
- - .,,,......,..
1"67
200l'lillls 1
_
• osr.!, W1NOONl386 LMX

9)
9)

Two Year Warranty

• INel ll038f>20 CPU 1fl'l()'l4 Milz Clod<

• 40 MB

8)
8)
8)
8)

Subject to prior sale.
Call 1-800-345-4184 or 213-284-3242
order by phone MC Visa Amex or C.O.D.

80386-20 COMPUTER - KIT SYSTEM .. .. . .. .$1989
~0

x
x
x
x
x
x
x

TermoTrol Corp.

I MAGEN ¢T

WSHIBA
LAPTOPS!

Orv an Intl on

'llli<y~

~

386-25 COMPUTER - KIT SYSTEM .CALL FOR PRICE
• 1Ne1 8038&25 CPU ""' J2 KB CACHE memory
• 1<125!.tizdcd<
• l2 C111 4M6'16MS ORAM moo.a Cl'! ~
• 8 exp.¥ISKll'l sM:n
• \Ii-' ~ BIOS. llS'2. WIN0<1/t386 1.t<DI comoalJOle
•• 40Mllhanl"'51:_
EGAM>\_20012MBlo~
_____

Jll.~

• Sodlllor-1161

OTHER PRODUCTS
$275.00
t*i/1()[)2/m6!~-.,,,.,bll

8-MJ-<0K8""""'!<24Pf0

EPROM WRITER CARD: 27Ml2712112725611750/m1 ..... $265.00

KUSTEM DATA SERVICES, INC.
4 HUDSON COURT, CRANBURY, NJ 08512
TEL: (609) 799-2963 FAX: (609) 799-5416
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@p<ograms
E(E)PRO M,
PAL,EPLD,
GAL,PEEL.FPL,

w

BIPOl>.R_
87'8/St SERIES.
@t ..u TTl.ICMOS
and D/S RAM.
$ 545 Compk1c. <~~~>
. programs E(E)PROM. up10 2M 8 iu. and 16 Bit wide.
- l6Bd- and 32Bd - WO RD SPLIT & 4-GANG adapccw.
. P<oS""" PAu (22V IO) from AMD,MMl ,TJ,NS,SAMSUl'G.
· 1upporu PALASMZICUPUABEl.JORCAD JEOEC fi1u..
- 1upporu VERIFlCATION lWnsTEST VECTOR.1.
. 1"08'""" GAi.A .. FPu from LATTICE,SGS,NS,S IGNETICS.
· wppons RAU m GAL ( 16V8,l()V8) dcOO:s.
. P<oS""" EPLO. &om ll'lTEL,ALTERA.ATMEl..,CYPRESS.
• _ . . . . PEEU !r001 ICT,H YUNDAl,GOUl.D(2S3.27J).
- program& BIPOLAR PROMi..
• progrllrmSINGLECHJPs8748.,8"151$7C5 1 SERIES loduding
87C• St.87C7Sl,63701X/Y/V,6310SV ~;1h odapton.
. ' ""' IC. (TI1..,CMOS) .t MEMORY• (up<o !MB)
witb VSER-DEANABLE TEST PATTERN GE.NER.ATION.
Htgh.Spced.Parallc..I lnlcrraoe &. S/W Upgradabk for New Paru.

XELTEK

1-!00-S-1·19"7S [Toll Fru Orda)

473 SAPENA CT. #26 TEL (<08) ID-@9S
SANTA Cl.ARA,
CA 95054

FA)(,(<Oll)ID-6996
COD,VTSA.MC.AMEX

Circle 323 on Reader Service Card

BEST BUYS FOR 14 YEARS!
JADE COMPUTER
PR0-286

JADEl:OMPUTER
Super-386
20 MHz

~.s1s78 11~~~}

12 MHz

::
~::"

. · : .. . _. .. .. '"'.:. ·.::.
.....

:::~·

s799

Monitor Optional

~:.::;:

~I

: . ·-

20 MHz

Monitor Optional

· 00286 processor running at . 00287 socket
$ii
12 MHz or 20 MHz
. Ck>ck/Caiendar
if;
. Zero wait state
• 1O1 -key enllanced k<yOoard
: Sl 2K RAM expands ro. 4 MB· 200 watt power supply
• 1.2 MB or 1.44 MB dnve
. Norton 5.1. 13.7120.
::}
3
Hartl/Floppy controil!J'
. Landmn 16125.9
·t~
· Six l 6-~it & lWo B Bit
· One Year Warranty

. 150 watt power supply
· f!IY37 socket
. Front panel display
. 1o1 Key enhanced keyboartl
. Senal RS-232C port
. Game Port
. Clrol< / Calendar

i"'if

;¥

I

zo

Megal7jte

I

Ji

exoallSIOf'I Slots

Monitor & Hard Drive Options
Floppy
Only

~~

-286 POWERHOUSE

-A PROVEN BEST SELLER
. 0088 m1CTOprocessor run
nITTgat 10MHzor4.77MHz
640llB
• 25• 360KB RAM Onve
5
: ~ dlSl<ette dnve controller
• Pa-allel pnnter port
• Eight XT expansion slots

s999 ~ii

Mo~:~ &

30
Megal7jte

complete Monographlcs System

0

\::\

$648 \ S7ss \ $848 \: :;

:;(:.

rrd on;~

cn:mplete

ii

OptTs

(1~:Hz)

:ii![
111

M:~g;:~tucs s~:;:e ii'/

$:::.t·rt~1~
:::
i
::J·~~ria.1;7: I
complete Color System

1

?f

For 20 MHz System Add , 198

~!tt:;:j!::4:~;!;if:~~i~t~t~ti~~tHttf:;~~:~:~:fJ:::~~::::if:i:t.:i:?::~~i:~~1!fil

. mEPSO'N~t1:M%!.wmw1m.mrwmmndi1

LX-81

o ................. .. ... ' 188

~:~~·::::::::::::::::::::: : ~::

~!ig :.::::::::::::::::::::':~::

L0-1050 . . ....................Call
.. ..... Call
L0-2550 . . .. . .. .. ..

r:D::-a-:-isyw--:h:-e-e_I_ _ _ __
Printer
4

s199 Vi

;&~~=1%&Wk©MM&iW~@fa#J.

~\''~

Texas
Addison. Houston
Georgia

Smyrna

Arizona
Phoenix

Not all items m stock at
our nine retail locations.
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I
N

-FIRE BREATHING 386

~~
H

• 80386 processor running at . Full size case
20 MHz or 25 MHZ
. One 32-B~. Five I&Btt
. 1 MB RAM expantlS to 6 MB 'TWO 8-Bit slots
rtl
. 384K Slladow RAM
. 101 key enllanced keylloa
. 1.2 MB or 1.44 MB dnve

1·1 lnterteave Hartl D1sl<

· Jfloppy Disl< conuoller

.:~=~

· 200 watt

~wer suppty

• Clock/Calendar
• Norton 5.1. 23/31.6/31.6

\.:.'.'~. ;.

~- :'.";·.'~ ..::~.
"..,.
B

D~eLa~;:n~~~~·~~~~ [~\[
Fli~[i \ Me:.a°l7jte I Me:~l7jte t@
Hard

$$::~~~~~Jtf:: I
For 25 MHz add •Z98

2S MHz Cache add 898

Surge Protector
S.L Waber 6 outlet . . . . .
. s 18
Isobar 4 ootlet ... . ..... . ....... ' 48
Isobar 8 ootlet . . . . . . .
. . . . '68
Isobar modem protecror
.... ' 24

Modems
1200 internal w /softw<Te ..
... ' 48
2400 internal w/software ... . ... '88
1200 baud external
. '88
2400 baud external ..
. ' 148
2400 PS/2 internal
... ' 198
Intel 24006 for PS/2
.. ' 278

Tripplite Line Stabilizer
600 watt Line Conditioner . ...... '98
1200 Watt Line Cond1t1oner . . . s 158
1800 Watt Line Conditioner . .... ' 188

Mouse
Opto Mechanical
With Scftware

intel

szg

Logitech
LogiMouse Senal ..
LogiMouse Hi-Rez .8us ..
L.ogiMouse H1 -Rez Senal.

.... 568
.' 88
... '98

Scanner
Complete Hand Scanner. .
. '98
L.ogiTech Scan Man ............. 248
Diamond Flower HS-3000 Plus ... ' 228

JADE COMPUTER
4901 W. Rosecrans Ave. Box 5046

Continental U.S.A.

MMC
MICFlOCOMPU T Ell
M._..RJCET1NG COUNC__L.i

. . ... . ." • ..-.. .....1. . ... . . . . . .

Hawthorne. California 90251 -5046

1-800-421-5500

213-973-7707

Inside California

We accept checks, cred it card or pu rc hase
orders from qua lified firms and institutions.
No surcharge on c r ed it card orders . C A.. T X.
GA . & AZ. residents add sales tax . Prices and

t'

:~~=::::}~::(:~~~=~~~~{~~~~=~:i:i:t~=~~=~:~=~~~=~~=~:~:~=i=~: -;.~:;:~ ::~§trrI~=~:r=:t~~~~==:

8087 ........ '88 80287-12 .... ' 278
8087-2 ..... ' 118 80387-SX ... .'318
8087 1 ..... 5 158 8038716 . . .. ' 348
80287 . . .... 5 128 80387-20 .... ' 388
80287-8 . ... 5 198 80387-25 . ... ' 488
80287 10 ... ' 228 80387-33 . . 5598
llT Coprocessors In Stock_ __.c_...all

KX-1180 ...... . ...... . .. . .. .. 5 178
KX-1191 .......... . .. . ..... .. 5238
KX-1 124....
.. ...... 5318

~/.-c:

i~Sci

Tripplite Battery Back-up
450 Watt UPS . . .
. .. 5398
750 Watt UPS . . . . . . . . .
. ' 498
1200 Watt UPS ..... ..... ... .. '698

Panasonic

Caffornia
Torrance. Costa Mesa. Woodland Hills
Kearny Mesa. Sunnyvale

~l

1-800-262-1710

availability subject l o change without no tice .
Shipping and handling charg es via UPS
ground 50C / lb . UPS air ' 1.00/ lb . Minimum
charge '4.00.
Fax machine 1- 213-675-2522
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31/2 INCH 1A MB
DISKS FOR ONLY
ONE DOLLAR!
New Invention Makes It Possible!
Do you use the ne w, high capacity, 3112 inch disks? If so. you have paid four, five. even six dollars
per disk! Byte for byte, that is a s much as SIX TI MES the 'o ld' 360K floppies. Now you can convert
a ll your program s, data , and files to the new forma t. WITHOUT PAYING THESE PRICES!

HOW IS THIS POSSIBLE? Ha ve you ever lried to format a regular , 'low density' 3'h inch disk
to 1.44 MB? Of course you ha ve! It doesn't work! The computer gives an invalid media error. Our
c om pany was p utting in a la rg e network of IBM Clones. We have grown from a small company
to a million-dollar corporation in two short years. and we didn't do ii by wasting money. So. of
c ourse, we tried to use the cheap. 720K d isks. Tota l failure .
ENTER OUR CRACKPOT ENGINEER. Our Cra ckpot Engineer wondered what was the
difference between the disks . He tore them apart. analyzed the media . He found NO DIFFERENCE
WHATSOEVER! Yet. they woul d not format. Why? Then he sta rted examining the plastic housing.
And he found the difference. It is NOT in the med ia. IT IS IN THE PLASTIC CASE!
TOTAL FAILURE! Our Crackpot Engineer (among other th ings. he invenled the Electronic Flea
Collar) sent a b rand-new 720K d isk lo our ma chine shop, and asked them lo modify it. They d id .. .
and the DISK IMMEDIATELY FORMATIED! Bui. w ith in 10 m inutes of use , it totally fa iled. It lost data
all over the pla ce. Back to the drawing board. The d isk wa s dis-assembled and examined. It
was found that, in performing the conversion. a m icroscopic p iece of plastic had entered the
housing, and lotally ruined the disk. It was obvious that. if the convers ion could be done rel iably,
it required extreme precision .
ENTER OUR OTHER CRACKPOT ENGINEER. Our presi dent is a mechan ica l engineer. One
of the best in the country. Wh ile a research sc ientist at Colorado School of Mines. he complete ly
revolutionized the field of wa ter jet drill ing. He tackled the problem. Finally he came up with
a solution · a precision tool which could perform the modification EVERY TIME and leave no plastic
particles wh ich would dama ge the disk!
MONTHS OF TESTING. We then commenced on a testing progra m. We modified and formatted
thousands of disks, and tested them for data integrity. Out of one thousand d isks, one would not
format, two had one bad tra ck. NOT ONE LOST ANY DATA! We then put a disk on a computer
with a b a t file whic h co p ied data to a d isk , read and checked every byte, then copied the data
b a ck to lhe disk. The program ran 24 hours a day, for TWO SOLID WEEKS without even one error!
We we re finally convinced that the procedure was re liable eno ugh for a product.
OUR OFFER.

Here is our irresistible otter. Purchase our DoubleDisk Converter for the price of
$39.95. If you are not COMPLETELY SATISFIED. return the DoubleDisk . You will receive a FULL REFUND!
Wha t is more, if a disk ever d oes not convert properly, send us the d isk , and we wil l send you
a 1.44MB d isk from a ma jor ma nufa cturer In excha nge!

YOU CAN'T LOSE!

You will save MORE TH AN THE PURCHASE PRIC E IN CON VERTING ONLY YOUR
FIRST TEN DISKS! from tha t point on. it is a ll profit. After converting only 100 d isks. and after deducting
the cost of the DoubleD isk, you will have sa ved AT LEAST $425.00! Quite a return for an investment
of only $39.95!

CREDIT CARDS AND CHECKS ACCEPTED! Purchasing our DoubleDisk is easy! Simply ca ll
our 800 number. We a ccept a ll major cred it cards. Or, return lhe coupon below, and we will
ship you one immediately. We Will gladly accept your persona l check.
24 HOURS

ORDER TOLL FREE - 1-800-537-4226

7 DAYS

(In Colorado call 303-872-8945)
YES! I want to try your DoubleDisk on your UNCONDITIONAL MONEY BACK GUARANTEE ! I enclose
o nly $39.95 p lus $3.50 Ship p ing a nc.t Handling (Californi a residents add $2.40 Sales Tax) for each
Do ubleDisk Converter. If I a m not COMPLETELY SATISFIED, I will return the DoubleDisk for a FULL
REFUND! If a ny d isk ever fails to convert, I will send it to you and you will IMMEDIATELY send me
a 1.44MB Disk in exchange!
Name _ _ _ _ _ _ _ _ _ _ _ _ _ _ Address _ _ _ _ _ _ _ _ _ _ _ _ __
C ity _ _ _ _ _ _ _ _ __ State _ _ Zip _ _ _ _ _ Telephone _ _ _ _ _ __
Send To: Biological Engineering, Inc .. Double Disk Otter
2674 Ma in Street, Ventura. CA 93003
Phone 805-644-1797
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SIMMS
1MBX9- 80/100NS
256K X 9 - 80/100NS
5.25" OS/ HD 1.2 MB .... DK. BLUE - 69¢

1~blt,41256,4164,41464

A<Cl<ED IN LOIS Of 100 Will< TYVEC SLEEVES & TABS

Get The Memory You Need
At The Price You've Waited For.

5.25" OS/ HD 1.2 MB.-.. 1 '"' - BLACK
Lots or 100 - 49¢ ............... Lots or 50 - 59¢

FAST SERVICE
WWEST PRICES IN USA

5.25" OS/ DD 360K, Sleeves & Tabs
Lots of 1,000 - 21¢ ............ Lots or 200 - 25¢

3.5" OS/ DD 720K (1MB) 55% Clip.

Level
Lots or 100 - 79¢ ................. lots or 50 - 85¢

I

3.5" OS/ DD 720K (1MB) 70% Clip.

Level
Lots of 500 - 89¢ ................. Lots of 25 - 99¢

3.5" OS/ High Density 1.44MB (2MB)
Lots of 100 - $2.50 ........... Lots or 25 - $3.00

·····-···.,..................

• ··--- ... ~ .......
••.imt.
:.;~:~::~

.:=!':!:~:!#':: :-~:

800·288·8025

12132 Sherman Way
N. Hollywood CA 91605 •VISA-MC

Circle 18 on Reader Service Card

914-565-1oso·1

VISA

C.O.D.

DELTA COMPUTING TECH. CORP.
292 North Plank Rd .

Vla L Landucci No 26

FAX 914-565-7082

FAX 39 55 666 942

~1;6~1~e~~

l

...__UP_G•RAD-•E•Y•O_UR
.]
386 TODAY!! _ _

Circle 94 on Reader Service Card

1-800-553-1170

Qua Tech DSDP-402 for PC-AT
has two parallel ports, and two
serial ports for any combination
of RS-232, 422, and 485 com
munication. All ports address
selectable. Interrupts sharable
and selectable.
For order info, call:

1-800-553-1170

QUA TECH. INC.
478 E Exchange Street

QGUATECH

Akron. OH 44304

BP~

10681 Hoddinglon, #190, Houston, TX 77043
713/461-9430 FAX 713/461-7413

Circle 49 on Reader Service Card

~'j

Verbatim DataLifePlus
I t'fltm l Prtformultf-d

II

DYSAN PRECISION
DS-00

OS-HD

6.75 ...... 5.25" OS/DD 10/Box . . . . . 3.39
10.50 ... ... 5.25" OS/HD 10/Box • . . . . 6.39
11.89 ...... 3.5o·· OS/DD 10/Box . . . . . 9.49
28.65 ... ... 3.50'" DSIHD 10/Box . . ... 23.49

Circle 240 on Reader Service Card

• Voice Mail
System

• Call

$895

CALL TODAY 800-225-2102

OS-HD

Quantity Discounts Available

Akron. OH 44304

E/EPROM & MICRO
PROGRAMMER

The Engineer's Programmer™

OS-DD

4.99 .... 5.25" BASF Diskel1es 10/Box. . . 7.89
9.39 .... 3.50" BASF Diskettes 10/Box . .. 23.99
BASF 5.25" OS-DD No-Logo Bulk
' 32 · · · · with Tyvelc steeves. labels & W/P
.29 .... BASF Branded 5.25" 1Sl20148TPI Diskettes
BASF Ma T 2400'
10 50

QUA TECH. INC.
478 £.Exchange SLreel

Labtech Notebook is a trademark
or Laboratories Technologies Corp.

• EP-1140 includes: software, coble, user's
manual, 2 Free software updote coupons,
lol~lree technical support, one-year warran
ty & a unconditional 30-<Jay money back
guarantee
• Programs 24., 28., 32· & 40.pin E/EPROMs
• Supports
87 4X
& 875X series
microcontrollers
• Connects lo a standard parallel P.Orl
• 32-pin model, EP-1132 , available far $695

DC-2000 ..... 14.49 DC-600A .. .. . 20.49
DC·300XLP . •. 18.49 DC·6150XTD .. 21.49
3M Compac Tape'" 1/2" DEC TK·SO Tape·min 10 ... 25.95
IBM 3480 Tape Cartridge·min 30 ...... ... .. . . . 5.85
3M Ma . Ta wi1h seal 2400'·min 10 .. ... . .. . 12.70

5.79 .... 5.25" DatalifePlus 10/Box .... 11.29
11.29 ... . 3.50" Datalife Plus 10/Box . .. 26.49
VerbatimDatalife Color Disks 5.25"
649
'
· · · 2Si20 10/Box

QGUATECH

Circle 239 on Reader Service Card

OS-HD

Limi1ed Ouanuty Wlule Supplies Last !

5.79* ... 5.25" 3M Diskettes 10/Box ... *11.29
11.39* ... 3.50" 3M Diskel1es 10/Box ... *26.49
17.99 .... 800'' jM Diskettes 10/Box .. .. 19.99

I

Modular
I/Oboard
Single-slot Qua Tech PXB-721
for PC-AT has 72 digital 1/0
lines. Connect three choices of
data acquisition modules.
Supports Labtech Notebook ~M
For order info, call:

UNFORMATTED PRICES!!

OS-DD

MIC

VOLUME DISCOUNTS AVAILABLE
CAU TOOAYFORLOWPRICEQUOTE

~~~t,£1~

~* FREE! FLIP'N 'FILE
~·· FORMATTED DISKS AT

Processing
• Telemarketing
• Order
Processing

+ Call

Distribution
• Programmers
VOICE MAIL Tool Kit
Giii -

Complete Systems

~ BIGM~$295
~ Starting at . . . . PLUS 6 S/H

(415) 652-9600
TALKING TECHNOLOGY. INC.
4383 PIEDMONT AVE., OAKLAND. CA 94611

Circle 283 on Reader Service Card

5.25" OS/DD 5.25" OS /HD 3.50" DSIDD 3.50" OS/HD

.27*

.55*

.77

1.95

'Bulk diskettes include sleeves. labels and w/p tabs
TERMS: No sorcharge oo VI SA. Mastercard or AMEX COO only add
S3 00 PO's accepled llom 1ecogmlecl 1ns11 1u11oos on Ne130 Bank drall.
111 or L/C aa:ep1able Shipping: $4 / HlO or !ewer dosks Rerur:ed
stuppmg chatQeS oo la1ge quan1111es Pnce QUOled IOI' case (100 drsks)
quan1111es less lhan a case add 5"9 (Mm Ofdef S25 00 Mm oojef on PC's

S150 00 I

Toll Free Order Line:

Information Line:

1-800-523-9681

1-801-255-0080

TLX-9102404712

FAX-801-572·3327

ii DISKCOTECH

DISKCO TECHNOLOGIES, INC.
213 Cottage Avenue
P.O. Box 1339
Sandy, Utah 84091
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GIVE A NEW DI MENSION TO PERSO NAL CO MPUT
ING... The amazing Voice Master Key System adds
voice recognition to just about any program or
application. Voice command up to 256 keyboard macros
from within CAD. desktop publishing, word process
ing. spread sheet. or game programs. Fully TS R and
oo:upies less than 64K. Instant response time and high
recognition accuracy. Voice recognition tool-box utili
ties are included. A genuine productivity enhancer!
SPEECH RECORDING SOFTWARE... Digitally record
your own speech. sound. or music to put into your own
software programs. Sottware provides sampling rate
variations. graphics-based editing. and data compres
sion utilities. Create software sound files you can add
to macros for voice recognition verification response. A
complete, superior speech and sound development tool .
SOFTWARE CONVERSION CODES.
.The Voice
Master Key System operates a growing list of third
party talking software titles using synthesized phone
tics (text-to-speech) or digitized PCM. ADPCM . and
CVSDM encoded sound files. Voice Master Key System
does It all!

RESOWTION
MODEL
495
256x256x4
HRT 256-4
795
HAT 256-8 256x256x8
512 x 512 x 8
995
HAT 512-ll
HAT 512-24 512 x 512 x 24 1995
• IBM PC/'Ar/Af COMPATIBLE
• OIGllALIZE IN REAL TIME
· COMPOSITE VIDEO IN
- 24 BIT RGB OUT except model HAT 256-4
16 level gray scale out
• SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES
- FREE SOFTWARE UPGRADES TO REGISTERED WINERS
• FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR
RETURN OLO BOARD ANO JUST PAY DIFFERENCE

HRT

HIGH RES TECHNOLOGIES
P.0. 80X76
LEWISTON. N.Y 14092

PHONE 41~97-6493

.

· ~~~ ~~~~,~~--~
-·with a~-· with'-" ID T7f!K ol SRAM
ol read/Wnle memory.

ROMDISK PCE MODEi. STAllDARD FUTURES
• In-board ana on lerchanl,I- Cassene modefs USIO'l
EPRJM. Flash EPAOM

ana SRAM

tedlnoiogy.

• ~.;g1::,d 1~~"r""'er-simply copy adlsl<ette 10

. ~~:,o:i~~.Ne'~:i..,~~-~p~~
• Flash EPROM models are electrically erilSOabte. SRAM
models m baltOl'f i>acl<ed EPROM models ife ul1nvlolet

eraseable
• l.Jst pnces With memory ICs from $295. OEM pnces il1d

models available OEM with

~

t:=::J

°' wrthout memory ICs

CURTIS, INC.
2137 Jrldl

f*""'-

i11JDl. .11

Aw. • S . l'ltlll, ._ 55113
fu i 11Jal-

El
-:-C

Fi\X 41~97-1988
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ALL NEW !! !
9 TRACK TAPE SUBSYSTEM
for IBM PC/ AT/ 386
complete for only

$2,595.00
1 YEAR WARRANTY

Circle 87 on Reader Service Card

•

,14.-.'sure

it's insured?

SAFEWAR£«' Insurance provides full
replacement of hardware, media and
purchased software. As little as $39/ yr. covers:
• Fire • Theft • Power Surges
• Earthquake • Water Damage • Auto Accidenl
For information or immediate coverage call:
EVERYTHING INCLUDED .
.Voice Master Key
System consists of a plug-in card . durable lightweight
microphone headset . sottware. and manual. Card lits
;r,y available slot. External porls consist of mic inputs
and volume controlled output sockets. High quality
throughout, easy and fun to use.

•IBM/ ANSI compatible at B00*/1600/3200 bpi
• Controller. cables and software included
• Interfaces for PS/2*. Xenix * and DEC *
• SCSI* , AT or MCA* Bus VO at 25/50/ 100 ips

·

AKSystems Inc.
20741 Marilla St.
Chatsworth CA 91311
TEl.:818/709-B100
FAX: 818/407-5889

ONLY $149.95 COMPLETE
ONLY $89.95 FOR TANDY 1000 SUTL MOOELS
SOFTWARE PACKAGE ONLY.
Requ lm Tandy Brand Etectret microphone.

ORDER HOTLINE: (503) 342-1271
Monday-Friday . BAM to 5P M Pacific Time
Visa/MasterCard , company checks , money orders.
CODs (with prior approval) accepted. Personal checks
subject to 3 week shipping delay. Specify computer
type and disk format (3Vz " or 5'11 " ) when ordering.
Add $5 shipping charge tor delivery in USA and
Canada. Foreign inquiries contact Covox tor C & F
quotes. 30DAYMONEY BACK GUARANTEE IF NOT
COMPLETELY SATISFIED.ONE YEAR WARRANTY
ON HARDWARE.

CALL OR WRITE FOR FREE PRODUCT CATALOG

@
378

.

CO\IOX INC.

675-0 Conger SI
Eugene . Oregon 97402
U SA
TEL 503-342-1271• f.~ x ~03 3~ 2 '?83
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Terminal Emulation

1-800-848-34,9
In Ohio r.all 1-614-262-0559

. . ·!)
SAFEWARE. Tb<> /11su ra11CI! AJ1e11cr /11c

Circle 255 on Reader Service Card

a complete 80386
system for only

$1995
VT220
• VT220. VT102 emulation
• File transfer
• 132 column modes
• Color sup port
· Hot key

• • • Diversified Computer Systems, Inc.
Jn5 lrrs A\.oenue. Suile 18
Bouldet. COB0301(303)4479251
FAX JOJ -t:47-1406

Circle 101 on Reader Service Card

ID"
1meg ram
ID" 40 meg. hard drive
ID" TTL mono. monitor
ID"
Parallel & Serial Ports
ID Expand to 16 meg.
ID" 1 year warranty
ID" 30 day moneyback
Call fo r other systems and configur
a tions at similar savings.

Scioto Computers
1-800-283-8616
Circle 262 on Reader Service Card

AC

rt c

• 1-800-366-3227
........... 288.
............ 449.
INPUT DEYICESoflllCE

ACP Advanced Cards/IBM

ACP Mono or Colorw/prinl part 49.
ACP EGA/350 ........... ... .
129.
ACP SuperEG/\1480 .............. 159.
ACP VG/\1480 .........
159.
ACP VGAl256. 256K .....
179.
ACP SuperVGA. 16 bit ... ......... 249.
Dfl Mult1 110.2s.p.g,clk/XT .... 109.
ACP Six·Pak compatible!XT .OK .. 89.
ACP 286 Accellera1or/XT .... . 199.
ACP Multi~ 1'811oppy con1r JXT 59.
Dual Floppy cntrtlr1.44MbAT/XT 69.
ACP Senal l/D card/XI ............. 29.
ACP Parallel 1/0 card/XT&AT ..... 29.
ACP Serial 110 card/AT ............... 39.
ACPGame adapter porVXT&AT 29.
ACP EPROM programmer/4ports179.
ACP 576K Card. OK/XT ............. 59.
ACP AT Prototype card ... ........... 25.
Dfl 3.0Mb Multi 1/0/lOMHz/AT 129.
OF! 2000 2Mll/AT ..................... 119.
OF! SuperMulti VO willoppy/AT 69.

~1~~1-=~\ ~:

Of! Rambank 2/PS2 50.60 . 149.
No Slot Clock/IBM
... 45.

~~:~R!if:8~f~~~,

89.

Advanced PC Keyboards
5160 84key XT/ATswitchable .... 49
5161101key XT/ATswitchable 56.
KEYTRONICS

KB5151 Delu'6 IBM w/99 keys 139.
KB101101 key/AT ................ 110.
MB101101 key/XT .AT.PS2 ..... 79.
LOGITECH

lat w/sw(3 users) ........ .
799.
(networl< for less than S300inode)
85.
ViaNet LAN software
Star hub ..............
340.
Ethercard PLUS ...
269.
Ethercard PLUSTP
(t\.,.1s1ed pairs) ........ .
409.
E1hercard PLUS·PS/2
(m1crochan nel ) ....
.. 419.

the
Complete
PC
Half Page
Scanner

Bus Mouse Pcrt:T/AT NEW! . . 99.
Serial Mouse PC/XT/AT NEW! 109.
Serial Mouse PS/2 NEW!. ..... 89.
MICROSOFT

Mou~s;ri~IP~/AT

~~asM:,;s~~g~t=b~T:~~:

AT 386 wl1llOS/25MHz/Baby . 1299.
l/l)oGRAPHICS•PC BOARDS
AST Research
Xfonmer/286. 512K. IOMHz .... 575.
Advantage 21386. OK. PS/2 ..... 398.
Advantage 2. 512K. PS/2
.. 458.
Advantage AT. 128K.. ..
.... 278.

m~6i~bJf~I~~:~~~~ 1~~:

~~~~:~+m(4~.~~,s~~u·~~ . ~:~:

HAYES

WESTERN DIGITAL

filecardPS30 PS/2 model 30 .369.
filecard30 ...... ....... .... .... 398.
t006V·MMt 16brl MfM 1:1 . 129.
1003V·SR1 RLL 31.... .. ..
129.
1006V·MM2 f/H MfM 1.1
134.
1002·27X Bbl! RLLJXT ........ 79.
WX1 Controller MfMIXT .. . 69.
WD286·WDM20. AT/286 MB call.

289.

g~:~ i~~t~r~li

349.

PROMETHEUS

ARCHIVE

77.

699.
219.
319.
269.

sale! 79.

···

~~~;~:

2400G (external) ..... .... .. 188.
t2008/2400B (internal) 79/149.
MONITDRS•TERMINAl.S
AMDEK

SONY
XL5540 40Mb inlernaVAT ..
3'h'Micro floppy 1 44Mb · · ··· 105. XL5540e 40Mb external/AT

55BV 360K floppyi PCf'l:Ti AT

Conneclion Cop rocessor
optional 2400baud Modem .
24008 Modem2. 50l.60.70.8.
2400B Classic Modem2.

PRACTICAL PERIPHERALS

80287·8 .225. llT 80C287/20 .378. 2020 20Mb l>ackup{internall 325.
2040 20Mb backup(1nternal 425.
445A 40Mb backup(eX1ema1 .499.
FLOPPY DISK DRIVES

TEAC

INTEL

Pocket MODEM 1200 ..

ALPHAMICRO

VCR V1deo1rax
tape backup card
VCR Vldeolrax
tape backup PS/2 .
IRWIN

Rampagei2·2!16.512K.Mod5!>'60 599.
Rampage Plus/MC/512K.PS/2 499.
Rampage Plus286/S t2K.AT .... 419.
AST Si•pakplus. 64K .............. 139.
AST Hotshol 286 accellerator .324.
ATI Technologies
EGA Wonder 800 ......... . . .. 199.
VIP VGA ............... ................ 279.
VGA Wonder (t024•768) 256K 315.
AT12400etc int. Modem .......... 179.

1200/2400 (1nlernat) ....... 2981439.

~~~~~f~~e2~~ 0bexter~.~~~- ~~:

MIGENT

TAPE BACKUPNIDEO

ACP won't be undersold for Toshiba
laptops & printers.

359.
499.

....- - - - - - - 

PRINTERS•LASERS

TOSHIBA AMERICA

410/\11280 · ........ · · 1491699.
IBM MONITORS

8503/8512
851318514

199/499.
... 549/1195.

NEC

FDD4403
3'/f 720K wikll .... 79. fll~ZEN··· 149. 1800 ..... 179.
1
GENOA
3 h" 1.44Mb w/kil ....... · · 98. MSPSOO ... 369. MSP550 .. 519.
Super EGA/Hi· Res Plus .......... 219.
Super VGA/Hi· Res .. ........... 389. ~88!~i6f:O~'Wgi ~lag~;zel ~~: DICONICSIKODAK
Super VGIV256K .....
.... 289. NDOBOE·G 1 2Mb AV biege ...... 89. t50Plus/300P ............. 349/449.
SAMSUNG·IMTEC
Superspetlrum mono /CGA ..... 95. ADVANCED
EPSON
1256A 12· amber TTL mono .. 88.
PARADISE
5'1< 360K floppy-black bezel ... 75. DFXSOOO .. call. L0850 ..... 589. 1457A14" amber tlat screen 128.
Autoswttch EGA 480 /Hi·Res . 169. 5'1• 1.2Mb floppy-black bezel . 89. LX810
189. L01050
call. 1457W14" white 1131 screen
135.
VGA P1us/800X600 ............... 209. 3'12" t.44Mb floppy w/k1t ......... 92. fX850 ....... 349. L0950 ..... cat I. 1464K 14' CG/\IRGB Color
248.
VGA Plus t6/800X600 ............ 289. 3'1>' 720K Floppywik11 ........... 59. FX1050 .... 449. L02550 ... call . 1453 14" EGA Color .....
375.
VGA Prolessional/800X600 .... 369.
L0510 ... 359.
1453014'VGAColor .......... 375.
1455 14' Multiscan Color ..... 439.
HERCULES
188. ~~~Mf,~~"fp~~~ :aaz~cts
567
11 5" fullpg while1•icard .. 699.
Hercules VGA .
.. .......... 188. 5'i• t.2Mb for PS/2 .
... 219.
Color Gard .
135. 5'1<" 360K lor Laptop ............ 188. HEWLETT PACKARD lonlsletc. WYSE
25
in
1
cartndge
(comp.).......
345.
44
Mb
Universal
Drive
...
....
259.
1
WY30/WY':IJ
14' lerminal 3291399.
INTEL
419/419.
lnboard386PC !o/16MHz.1Mb 699.
~%e~~~~~e~:~~~~eeicomp) ~~~: WY60/WY150
lnboard386/ATlo386/16MHz 1188. REMOVEABLE DISK DRIVES
Jetware
upgrade rrem:xy call.
.•.If you don't 5ee what
AboveBoard 2 Pluswi5 t 2K.PS 495.
you want lltrlld fJMe or
AboveBoard Plus w/512K .......387. /OMEGA Drives
IBM PRINTERS
at the price you-...
AboveBoard Plus 110 w/512K .467. Bernoulli 20Mb PS/2 . ............. 899. Proprinrer II. 240cps ... ...... 419.
Bernoulli 44Mb internal 5 1~ · 1099. Proprinrer 111. ...... ...........
579.
CALL ACP...
Bernoulli Dual44Mbext 5'1• 2299. Proprinter X24E. 240cps 24pin 649.
WE'LLGETm
259. Bernoulli 20Mb inlernal 511':. 1099.
ProDesigner VGA t6·biV256K 319. Bernoulli Dua!20MbeX1 5 1~· 1799. Proprinier Xl24E, 240cps 24p 799.

~= ~~=~UJ ~:~~:
~~~~;~~~~~O~\~Of44,~:J) ~~~:

~~~e3~~ FcJ~~fk ~~~~~~··· .

IM~

1

g:i~~;~~Shb~t%1lcard .

1

2

i:'X~~iseTri;:~~~o'd ~kli ~ ~:~:

NEC

Tn ·pak 20Mb cartndge.51/4' .. 189. ?2200, 24pin(360x360dp1)
349. NETWORKSolAN
Tri·pak 20Mb cartridge. 8' ..... 255. P5200/5300 .. _.. . ....
5491719.
3COM
PC2150 Adapter card ............. 149. LC890 Silentwnler
3395.
Microfazerl l buffer w/64K ....... 269. PCJB/50 Adapter card .......... 229.
Elherlink card ..
Quadspnnt XT accellerator ........ 79.
OK/DATA
ML390/391 ......
4891659. NOVELL
Liberty EMS XT card. OK sale! .79. HARD DISK DRIVES
ML393/393C .
.. .. 99511095. NE1000 Elhernel Board
Sliver Quadboard Sixpak comp .79.
NE2000 Ethernet Board
VIDEO 7

Advanced DrlveCard

PANASONIC

1080/1191
159211595 .

.... call.
call.
call.

199/257.
427/487.

WESTERN DIGITAL

1212151
36x48

.419. 12x17
.2888. 4 blh cursr . 74 .

SUMMASKETCH

12x12

.. 399. t2x18 ..

DISKffiES/ACCESSORIES
POLAROID

5· 1/4' DSDD ...... .................... 13.
5 t/4' DSHD ..
................. 14.
3· 112" DSDO
.. .. .... .. .. .... ... 15.
39.
3 112' DSODHD .
FUJI

7. Advanced 286 Clones save$$
16. Advanced286110 bare bones 299.
16. Advanced286/12 bare bones .. 399.
39. Advanced286/12 base system .. 849.
Advanced286/16 base system999.

5 114" DSDD
5114'0SHD ..
3 112' DSDD .. ......
3 112' DSDOHD .
BULK

5 1/4' DSDD
5 1/4' DSHD
3 t/4' DSDD
3 114" OSHO

box ol
box of
box ot
box of

100
100
100
100

35. Advanced XT Clones save$$
59. Adll3nced XTl !O bare bones .. 179.
139. Adll3nced XT/10 base sys1em 549.
259. calf for options & details....

Advanced PRINTER BUFFERS

ACP 256K parallel butter ........ 198.
Advanced SWITCH BOXES

ACP 2·posr11on AB. 3636 .
27.
ACP 2·pasrtron AB . 2525
24.
ACP parallel/serial conver1er
59.
ACP senaVparallel convener .59.
Bultalo SX PC share (up to 7) 499.
Logi<al Connection 256K
479.
INTELLICOM

Longhnk·Parallel .

139.

TR/PPL/TE

SOFTWARE
Aldus Pagemaker/IBM
486.
Aldus Pagemaker/Mac
.. 399.
Adobe llluslralor 88+ ......
299.
Ashton Tale dBase Ill+ .
449.
Ashton Tate dBase IV .......488.
Ashton Tate S1gnmaster
. 149.
Ashton Tate MultlmateAdvll .. 299.
Borland Oualtro
188.
Borland Paradox .. . ..... .. ... 488.
CAI SuperProjecl Plus 3.0 .. 288.
CAI Supercalc V .
.329.

lsobar4 surge supp w/4 outlets 53.
lsobar8 surge supp w/8 outlets 66. ~~r~~~y0 E~~~P?
~:
Line Cond1honer w/4 oullels 149.
Backup Power Supp ly. 450\v 299. Digital DB Pubhsher 1 04 ..... 449.
239.
Backup Power supply. 750w .. 499. FOX Foxbase" Dev. v2.1 .
......... 32.
Backup Pol'ler Supp~ . 1200w 649. Generic CADD vl .0 .
.. 45
Backup Power Supp ~ . 2000w 1199. Gibson Spinwrile .. ..
lnluil Qu icken v3 .0
... 45.
Lotus 1·2·3 Rel 3 0
329.
LOluSI ·2·3 v 2 2
329.
lotus Hat .
... 99.
AST Research
369.
AST Bravo. Mono w/20Mb . 1288. Lotus Manuscript
449.
AST 286. Mono Sys w/20Mb 1997. lotus Symphony ..
266.
AST 386C. Mono w/40Mb 3399. M1cr 0Q rarx Draw+
M1crograb:: ln-a·Vision .... 329.
call tor all AST models......
M1cropro Wordstar Pro rel 5 229.
EPSON
Micr opro Wo1dstar 2000 rel.3 199.
NEW' LT Laptop ..
call. Microrim ABase 5000 .
.. ... 339.
Equity r,.. It+
.. call. M1crosott Excel
.... .. ... 339.
Microsoft Windows 286
... 69.
HYUNDAI
Hyunda1286/Turbo16TE ........ call. Microsott Windows 382 ..... 149•
........... 239.
Microsott Word
NEC
M1c1osolt Works
119.
Prospeed 286/Prospeed 386 call. Microsoft Chart ...................... 249.
Ul!rahle
call. Nantucke1 Cllppe1 .
.. .. 488.
Norton Utilrlies . ..
.69.
SHARP
4641 Laptop .
2399. Norton Commander . ......... 59.
Norton Adv. Ulrlilies . ...
95.

..

TOSHIBA LAPTOPS

1449/1 ~~~: ~::~n:;~~~~emi':'2J~: l:~:

~~mf't~~&fi0·

sea Xenix O/S 386 v2 3 PS/2 469.
T1600/3 !00• .. .... 339512899. SPC Harvard Graphics \12.1.. 299.
13200 286 lull keybd .40Mb 3495. SPC first Choice v3.01 ............. 99.
15100/5200 ...... 429515095. Syman1ec O&A v3 .0 .. .... .. 239.
Syman rec Time1ine v3.0 ... 339.
ZENITH
Superspart Mode121Model20 . call . Symant ec Grandview .............. 189.
Travehng Software laplink Ill 89.
( more l emm next column)
Xerox Ventura Publisher
.. 499.
Superspon 286
Model20/Model40 ................ call . WordPerteCI 5.0 ................... 224.
Turbosport 3861366 w/modem call . ...if you don't see it, call us!

WESTERN

DIGITAL
Everything you'd
ever want in a
motherboard..

WDM-20

OUADRAM Sale!

VEGA Deluxe EGA ............. 199. ACP 20Mb DriveGard ........... 288.
VegaVGA. 480
..... 249. ACP 30Mb DriveCard......... 359.

Top Ten Mall-Order
Company
February 1989

KURTA

152411124 ............ ... 5491349.
SaT:nasonic
AR
4450 Laser ...... 1419.
P

:~6~~~~? -~g: :~6~i~~~- jj:

• Pricing • Service ·Availability

I
N
G

CALCOMP

MAXTOR
NX 1000. 80 col. 9pin ....... 199.
XT 1085/70Mb.FH.MfM.27ms 799. NX 1000, Rainbow. 80 col ... 269.
XT 1140/120Mb.MfM.27ms . 1495. NX 2400. 80 col. 24 pm ...... 299.
XT 4380E/330Mb.ESDI ..... 2549. TOSHIBA
MINISCRIBE
P321SL. 24pro. 216cps ..
468.
Miniscnbe8425, 21Mb .
229. P341SL. 24prn. 216cps
589.
Miniscnbe 3053, 44Mb .....
449. P351SX
...
969.
9
Miniscnbe 3085. 70Mb ......... 619. Expresswrrler 301131 ... . 339/409.
1Mbx9SIMM Module 120ns .. 225. Mlniscnbe 8438. 30Mb ....... 249. Toshiba Pagetaser 12.
1Mbx9 SIMM Module 100ns .. 245. ~:~:~~~~! ~~~gE:~~OtJMb
~: High volume laser printer 2499.
1Mbx9 SIMM Module 80ns .. 265. PLUS Development
MODEMS-COMMUNICATIONS
Plus20 Hardcard. 20Mb.49ms 529.
A&P~u 1 IMll llnl a/CH/I'S!/!
Plus40 Hardcard. 40Mb.39ms. 669. Advanced MODEMS
49.
Passport 20
429. 1200baud w/soltware!lnl )
COPROCESSOR CHIPS
t200baud w/sollware ext)
87.
·INTEL
SEAGATE
2400baud w/sottware mt)
96.
8087
97. 80287·10 ...... 266. 20Mb.ST225~6Sms) HH.MfM 229. 2400baud wtsoltware ett)
139.
8087· 1... 196.80387·16 ...... 395.
COMPLETE PC
8087·2 .. 142. 80387·20 .. . 475.
80287·6 155. 80387-SX ....... 395. 40Mb.ST25 H(28rIB) MfM.HH 399. CFAX 4800 PC fax board ........ 267.
Wietek .. call llT 80C287t10 .288. 60Mb.ST277R(40ms) RLL.HH 469. CfAX 9600 PC lax board ..... 437.
40Mb,ST4053(28ms) MfM.fH 519. Hand Scan 400
178.
80Mb.ST4096(28ms) MfM.fH 589. 200.300.400dp' resoluhon
20Mb.STl25.3 5"(40ms)MfM 259. FuUPage Scanner ......... . . 548.
30Mb.ST138. 3 5"(40ms)MfM 279. CompieteAnswenng Machine 227.

Edito(s
Choice

p

u

T

1023 ..... 3835. 1042
.. 6475. 1044
1042

CHIPS• SIMM MODULES

Why
ACP
sells
more... TOSHIBA

0
M

0
·'
N
..
A
•. .
L -

-------

0MP52152MP. etc ..
SCANCAD ....... .. . ..
DMP56A/61 i621695 ..

i:: ~~~~~ l~~~ ~~: i~~ao.is ~:

AT286wl1llOS/tOMHz ..
AT286\'l/810S/12MHz ............ 249.
AT 286 wl1l10Si 12MHz/Baby .. 259.

·

PLOTTERS

Senal Mouse w/PC Paintbrush 99.
Senal PS/2 wfPC Pamlbrush ... 99.
MSC r, h t I
MICROPOL/S
PC
··..·.··.·.·. 9B..
PS/2 Mouse serial ..............
98
PC Mouse bus PCIXT/AT....
98.

ls

H0UST0NINSTRUMENTS

Scans a 4" width with 200dpi resolulion.
includes !he powertul SmanScan editing
software and it's now available from ACP
lor under $200 .

Bus Mouse w/PC Pain Ibrush ... 99.

E
R

s

418.
299.

388.

• 12.5 MHz 80286 • Expandable to 4 Mb
• EGA on board • IBM PS/2 286 compatible
Call ACP for case power supply and
your custom configurations.

StarlanPLUS

Advanced Com uter Products •
~-·
~'===============================================':;11========================================;==:2!~1.==~n~~c======·~~~~
1310 E.Edinger, Santa Ana, CA 92705 • FAX 714-558-1603 • Customer Service 714-558-1356 • Sales 714-558-8813

We accepl MCNISNAMEX. No su1charge tor credit .car~ orde~s. Your ~ not charg~ uni.JI we _ship. 1po°(o guarantee. defective software replaced immechate1y. defective hardware .repaired
or replaced at our discretion. Items subject to availability. Prices subject to change w11hout nouce. Shipping $3.00 per order 1s110 lbs. UPS Ground. Federal Express next day available.
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EVERYTHING 30D/o to 90D/o OFF LIST PRICE
CAr1DMHZ

CAT 386 SYSTEM

BASE SYSTEM
• 2561< (Opt &WK) • 150 wan Power
Supply • AT Style Keyboard & Case
• 4-77 or 8 MHZ Keyboard Selectable
• floppy Oise Controller
• 8087 Soci<et • 36a< floppy Orive
• 1 Year Warranty

• 12• Amber Mooltor
with Graphics lnlerfac< Card
• 1.2 Meo flollov Drive

I

s34900~

6'W K Upgrade
12" Amber Monitor w/lnierlace
OOS 4.01 w/GW BASIC

(expnlable

SMHz or less 88,.
8MHz
129"'
11».1Hz or 1ess 119"

8088 XT Compatible
129" Clod< Calendar
. .
. 139" Parallel & Serial Pons .
89" Addiliooal Drives

=

~HlHl

::i.a
8028 7-10
80C287·12
80387-16
8038803877:2025

l<J.IHz
12MHz
16MHz
2™25MHH22

239"
299"

o-tp11oo

24"
.39"
See Below

64 x 1

~x,4 1

64x4 V'!deo i;ao .,.. II"' 11•
lMeol/Jtleo _ 24,. _ _
8Kx8St!lic 7" II"' goo 11"
lhe aiXNe u..-.w., Upgra<Es oome ii

~

~

1200
1200
2400
_ 2400
__

lmtec/ ..::............. MONITORS

"O
1256A 12· Amber w/Trlt & Swivel Base
1257 12· Amber Aal Screen 720 x 350
1464 14• Color 640 x 200. 16 colors ..
1453 14" EGA 640 x 350. 64 coiols/.31 . .
145511 EGA 720x480 Mu/tisyrlc CoolpaUble

89"

. 99"
. ..... . 239"
. ... 369"
... 449"

VIDEO CARDS BY
.119"
.. 269"

... 44•

49"
108"

. 139"

=

=

~: ~~Board

1M8 Add-oo Modu~

M~~l f

59"
189"

~tf:

f.2.~PQ

Part I

Description

''"'11s./
t!~..

70.~~JI 121
80-041
80- l ll & 311

6450375
6450379

Equiv

OR__,,,, C!i.

113131-001

1M8 Add-on Module
113646-001
4MB Add-On Module
113132-001
4lMMBB AMddemory-ooMEodxpu. ~Bd. 1 1t~1
.,.,....,,,

For
Model I
Desl<pro 386/20/25/

599"
239"

:::
419"
899"
::;
1
Meads
Low Prtu
359"
369"
898"'

20e/286E
Deskpro 3865

549"
lOll"

=

ST125 20Meg 40 Mu 'h Ht 31h" Drive ooly

259"

~~~ ::~ ~::\.'1 ~~ · Drive only .

ST238 J(J,leg w/conl. & Cables .
289"
ST251 40Meo'hHT40 Mil w/software. Drive only .... 359"
ST251 ·1 4oMeg, 28 Mil Sec. Drive ooly . .
.389"
ST2nR 60MB 40 Mil 'h Ht
... 469"
ST4026 20Meg FuU Ht 40 M~
299"
ST4038 J(J,leg 40 Mi Fun Hl
.399"
ST4053 40MB 28 Mil Full Ht
519"
_._sT_4096
__so_M_e..-F_u_ll_HT_w__
isoflwa
_
re _._ _ _ _ _639"
_ ___

WESTERN DIGITAL CONTROLLERS
1
7
WIMM"z 186BitBit'. 'hFuASizedSizedlorH~,r~.
11!::

•

WD·27X 8 Bit RLL 'h ~un.,,,,,,
WAH 16 Brt Hard Drive Controller
RA2 16 Bit RLL Har"'°""" fo AT
w•"'l'VY r

129"
1._
;';;;
69"

°t

=~ ~f-Mo ~~~;lefxi;or XT. ?W<-1.44
_ ._.;;.;Ca;.;;b;.;;le...;Set;.;;.;..;f.; .;lo.r .;...;
998"
liar;.;;d...;D.......;....
riv
· e 0n
....,.... --'-· - ·"----'. _ ...
~
.
4
~:~:::n:
=~
::
DRl_
V
ES~
~:;
1
4M8 Memory Exp. Bd. 113634-001
Deslq>ro 3865
13990
360K 'h Ht. PC Compabble - M1tsumi .
- ~ · 69"
1M8 Mem.UPQ_rade l(rt 107651-001
Por1able 386
499"
1.2 Meg Black Face - Mi1sumi
89"
lMB Memory Exp. Bd. 117428-001
286E
499"
720< 3'h" Drive w/51/.- mounting - Mi1sumi
89"
4MB Memory Exp. Bd. 117429-001
286E
1399"
1.44 Meg 31h" Drive wf5v,· mounting - Mitsuf!i
109"
~8 Uu!!!!radradee 8d8d•
: 1~~:
SL T~
~
360K Tandon TM1()().2 Full Ht (The Original IBM)
89"
IBM'& Compaq boatds & ,,;;;J.. come wif!r 1 yur ~
160K Tandon TMl()().1 Full Ht .
. 59"
are manulactlled 00 a 200 parry /Joard.
External Case w!PfrNer Supply 2. 'h HTs or t Full
149"

ti

8

11 1
::=:

Deskpro~SI

14" EGA Monitor wnnterlace
Ne1WOl1< call 12 Mill add
14" Color Monilor wnnlerlace

Novel

HARD DRIVES
&5' ~agate

1tr

~ro.~

.,..,....

080

""""""

Dncrtptlon
64 ' 9 IBM & Compalibles
256 ' 8 For Al>llle Products

256 ' 9 IBM &'Compatibles
IMe<J ' 8 For Apple Products
1Meg x 9 For IBM & Compatilles

1
;,;r-

3861

19"
39"
42"'

139"
14!1"

29"
44"

48"
148"
159"

s-_...

Mitsumi FLOPPY

SIMMS MODULES (add •20 for SIPP Version!
150HS 120NS 100NS acits

~VERE::ir

EGA EV659, 640 x 350 .
VGA Vrewpoinl 16 Bit 256 .. .. . . . .. . .. .
MORE VIDEO CARDS ...
MonoGraplics or Color Graphics .

6'W K Upgrade
512K UPQrade .
12" Amber Moonor wnn1erlace .

25
30/286
30/286
7(H61 &121

78 x 8955
30f 5348
30f 5360
6450003

MODEMS BY ~VEREX-: AO~~
EverCom 12 300/1200 bps Bitcom Software . . . 69"
EverC-Om 24 2400 Baud Int. Bitcom Software
139"
External 2400 Baud
. . . . . . . . . . . . . . 199"
2400 PS2 .. ... 229" EX-955 FAX Card
.. 349"
MORE MODEMS ...
Baud Internal w/Soflware CPI .
54•
Baud External fully Hayes Compatible. Everex . . 99"
Baud Internal 'h card w/software CPI . . . . . .
. . 99"
8aud
_ Extema1
_ _ _ FU
_ ly_Hayes
_._ Cool>3lible
_ __ . _zoom
_ _ .._.._. 1_29"_-1

IBM PS2

Equlv~B:PS2

Dacription
128K UPQrade
S12K UPQrade
2M8 UPQrad<
1M8 Module

~
..~·~1
lMB Mem Board
91l387-33 33MHz
649" [)IP.Form Pfease5f':~lllll!d 2MB Mem. Board
._8038
__
7SX
_ _16MH
_ _, _ __
399"__._...;
~
P"'"""'""
·~
._-'P!.~~
.......;· __
1a' _ _or_n_--1
· J'00 :;:: ~:~::J:ii~

EV-923
EV-941
EV-945
EV-942

286, 386 AT Compatible

SYSTEM
OPTIONS

RAM UPGRADES

::

~~ 4x 1 :~ :!: :;: :r.:

s59900 ~'.;-

s1595oo

FROM THE RAM SPECIALISTS ~x;;~~

15llNSuo11s100HS 11111S
211 2" 3" 4•
;: f~ ~=

369"

~

i0 a Meol

•

COPROCESSORS MORE UPGRADES
8087
8087·2
8087·1

BASE SYSTEM
• 5t2K Exp. to t MEG • 200 Wan Power
Supply • AT Style Keyboard
• Western Digitll Controler • t .2 Me<J
fioPov • legal Bios w/manuals • Systems
Documentation • 1 yr war. • CJodcJCak:
• tCJ.4Hz one Molflert>oard

• 1 Me<J ol Memory
• Parallel. Serial & Clod<

20MHz

11.3-TOllSSl

CAr 28&·10MHZ

34"
49"
64"
164"
169"

39"

59"
74"
189"
189"

'=IBEVEREJP

TAPE BACKUPS

~~

Mini Cartridge, 1.BMB/rrin. XT (DC 2000)
339"
Mini Cartridge, 3.SMB/rrin. AT (DC 2000) . . . . 339"
Streaf!ing Cassette. 5MB/rrin w/cont (CT600) 649"
Streaming 600A, 5MB/flin w/Full cool (0C600) 849"
Streaming Car1Jid<le. 5MB/f!in w/FuU cont
1119"
OC2000 24•
External Add 1951'
OC600 24•

40MB
<IGMB
60MB
60MB
125MB

Liquidation Below Dealer Cost - New With Warranties
MICROSOFT MOUSE
l&&P'f MONITOR
LETTER QUALITY PRINTER

DAISYWHEEL PRINTER MANUFACTURED BY C.ITOH
Why pay $1749 for a C.l/Dh

STARWRITER"' F-10

"

OPTIONS
•
•
•
•

6 tt . Serial Cable .
Bidirectional Tractor .
Cut Sheet Feeder ..... .
Serial to Parallel Converter

.$ 1900
14900
19!)00

.9!JOO

MEAD HOTLIST

STANDARD FEATURES
• 40 CPS • Accepts Paper to 15 inches • Form
Lenglh and Pilch Set lrom Conrol Panel
• tnduSlry compatible ribbon. printwheels and
control commands • RS232 Serial lnlerface

• In Port with Bus Interface
• Fully IBM Compatible (of course)
• Includes Showpartners and Paint Brush

Ust $199

AT STYLE I XT CASE

PRINTER KXP 1124 Panasonic
329"
MONITORNEC Mullisync 2A
. 498"
MOOEM Hayes Smartmodem 2400 Int 388"
SYSTEMAST Premium 286 Model 70 1398"
BOARDS Paradise VGA Plus
. 248"
SOFTWARE FaSlrax The Desk Organizer 29"

800-654·7762
SAW: 7 a..m.-6 p.m. PST

702·294·0204
CUSlUMEA SERVICE I ORDER STATUS:

I Lm._,. p.cn. PST

Meads7900 10 for

1

U1t

• 2 Bay Slandard AT Style Case
• Keytock Power and Hard Drive LED's
Miid 29"
10 for $240

WD1005-WAH - 16 Bil
Esdi Controller
1

~~~! ~. ~1;~~ '.. :e~

PARADISE MONO EGA

Auto Switch Monochrome EGA Card. 640x350
EGA, MDA, CCA, Herc.
Ust 319" Mu d!l!I"
• Quontityf>ridnO - CAll

All Prodlfdl to

380

.. "**'"'-"t:aM"

o., W'l"1mty ...... dl.C otlienrila.

BYTE • SEPTEMBER 1989

-

FREE TILT
~ --·
SWIVEL BASE
• 14 • Fial Screen • Paper White Phosphorus
• TIL Monochrome & Composite lnlerface

Lisi $199

Mead

sggoo

1D for $950

CLOSEOUTS/OVERSTOCK
WordSlar Professional 5.0 .
Epson Universal Printer Sland

149"
.91'

DC300A Used .
SideJGck Plus 1.0 by Borland
10Meg w/controller & cables
2764 lnlel Eprom

.69"
179"

511

2"

NO SURCHARGE FOR MC/VISA

TERMS:
• We Acal>< ............ Orde1s
• r>urcn.se Ol1ler5 1rom u1'''"'"'•''
MC • VISA • COO • CASH
WE ALSO PURCHASE
Purcbasl Qnlen trom Ouatlfled Arms
EXCESS ll/VEN10RY GcJ..oemment lnstitutlOl"ls, Fonuoe 1000
ond Ou>litied Runs.
Pmonll CllKu • AE lldd
COD lldd 15.1111
FAX UST
20till Rel1ockl119 ht H NOft·Olttcttft Rttur11 wllltln 1S Up

'°"' •

FAX 702-294-1168
~.,.........,..,_.,....,.ca

$740

WESTERN DIGITAL
WD1003/RAH - R11
HOC For AT 16 Bit.

u11 !J9ll

·-·

_j

"''

When our 40 cps lener quality daisywheel

i3990:.~~.,'

-

1000 Nevada Hwy. • Unit 101 • Boulder City, NV 89005

~
EJ -=:J
SHIPPIN G:
UPS
(1m1 Ii"]

Circk 181 on Reader Service Card

Circle 52 on Reader Service Card
CCompiler
Assembler/ Linker
Remote Debug
Reoffime Kemel
Emulator
PC Coprocessors
Proto Board

WW COST
INI'ERFACE

CARDS FOR
PC{JIT/AT

9TRACK
TAPE SYSTEM

IRS-485/422 Card [PC485]
Assemblerninker (ooly)
S 195.00
ln-circui1 Emulator
$995.00
Sourc</symbolic debugger
$195.00
Siandalonc Pro<o Boord (64180µ!' ) $295.00
PC Coprocessors -- many versions, please inquire

e

(916) 753-3722
fax: 753-5141

P.O. IOI: IA

ORLD

In Gmnany: 08131/1687

•

•

-

Hl..J

H

.

--

.

..

II

I

OnbollJ"d Intelligence For IBM PCIXT/AT/386
• 16 MHz 80Cl86 for general processing
• 20 MHz DSP5600 I for digital signal processing

• Sustained digiial signal processing of 10 MIPS
• FFf and FIR fillcring wilhout programming
• Acquires analog and digiial inpulS to 235K sis

• Buffers and processes input data as required
• Updates analog or digi1al oulpUIS to 250K sis

• Over I00 commands without programming
• Custom commands may be written in C

(206) 881-4286
2863 152 Ave. N.E.

LABORAmR1Es

I

I

Card [PC488A]

$145 1

Redmond, WA 98052
FAX (206) 881·5494

Circle 194 on &ader Service Card

$475
We manufacture a broad line
of data acqu is ition and control
hardware and software for Apple
and IBM computers.
Call for quotes on custom
hardware or complete sys tems.

m

LAWSON LABS, INC.

Circle 161 on &ader Service Card

8051

SBC

.o.._.. . . .

FEATURES: 8031 , RAM and ROM Sockets,
8 brt VO, RS 232 port, optional UART, and
Expansion Bus. Size: 3.5' x 6.0' , +5Vdc only .
OPTIONS: 8032, CMOS, 18 MHz, NV Memoiy,
Monilor Firmware and High Level Languages.
Development Board . ... . .. . ..... $ 199

ICE

8031
$199
Our emulator provides most of the features of
an 8031 lrrCircu~· Emulalor at a signtticantly
lower price. It assists in integralion. debug and
test phases of development. Commands
include: disassembly, trace, breakpoinls ,
atter regisler/memoiy, and load Intel Hex file.

I

olTalUr. Uste.DCT, Comrollcr, Serial and Pvallel Poll. ScMtt Request. ha
Bus Coaln>I lod R..,... Propuunlna 1un<11ooa.
• Powcrlul me.nu-drivtll BUS ANALVZFJl can be nm in the bec:kpound while
488prop.ms or commaodl are cucuted; Features Propoaa SUpplAa. l...Jr.
polaC.. real time bu dab C8pCllft (4K buffer). butul JC1W11 toallq.
• C-plttt C.troiJ• I Talbr I l..htatr capUtllry. Ba.cd on TI's TMS.,,14.
• MCfDOf)'"rcsidcJlt Prb.kr POl1 EaalaU.. UtUllJ induded. (LYfl-3).

$ 9 9 :m1

Single Board Computer

$345

• Sotnirarc Suppon ror B,A.gCA. OWctBASIC IDd GWBASIC
• Additiooal hbnries rar C. Pucol, FOltTRAN, ..._.., ...a.blc . 195 (oil)
~ -~lmpkmenufull ......

II

I W1~n~?ft.~TnslL~~fJ

$445

I

• NECn11 baed card (compatible with NaL Lmtrumc:nts Pal/PCllA)

• Supporu all the features ol the PG488B card. J.ndudes the l&IDC utilida.

WW COST
DATA
AQUISmON
& CONTROL
CARDS
FOR PC{JIT/A

HiE

HiTech Equipment Corporation
9400 Activity Road

I12 BIT AID/A+ DIO +Counter

$29S j

!FAST A/D/A+DIO+Counter

$895 1

San Diego, CA 92126
(619)

566 - 1892

Circh 131 on &ader Service Card

16-BIT RESOLUTION
ANALOG-TO-DIG ITAL
CONVERTER
12,000 SAMPLES/SEC
torlBM PC, XT & AT
SINGLE PIECE PRICE

5700 RAI BE ROAD
COLUMBIA FALLS . MT 59912
800·321 ·5355 or 406·387-5355

IW1YfB~-~8li'!sCL~:J

8051 Simulator Program ..... ...... $99
IBM PC!Xf/AT Software simulation of 8051 µC.

Call ror FREE Demo Diskette
MJCROSTAR

Twnna, CA 91'56

Circle 81 on &ader Service Card

_.
- .

IIEEE-488

CONTECH

Data Acquisition Processor"'
·C'l7!'-> 

• Dlt9 or ~ s.mpk; c::ommaniatioo toltwvc sqilabic: • 55WUt

CONTECH Computtr Corp.

Circle 324 on &ader Service Card

II

• D.W~ '4 ~withmoatc:omm.sftwr.
• B!p _ _ _ _
(_..boudmesupto 156l<JI ) · 11'5

• Mainframe to PC Data Transfer
•High Speed Backup
• All Software . Complete System
· Service and Support . easy
lnstallat1on
call (8181343-6505 or write 10:

Z-World Engineering
1340Covc11Blvd. Sui1c 101
Davis. CA 95616

$95/1251

• Sertal Alf9c.O-•.. nrto.-,1.o.f.Mlft; 2or4wim.; NSJ64j()UART.
• C.. be ooafipu-.d • COMl-coM4: Mm= 8oud Rate 560.
• Flaible ~opdom.RTSar DTil coalrololinmmislioadiz«rloo.
• hl1/IW( dopla _ . - . Sapparu banlwv< 1w><kbolioc (RTS,CTS).

AVPROI™

$295
For IBM-PC's & com·
palibles, menu-driven
AVPROM programs
EPROMs up to Sx
faster than serially·
connected units (20
sec. for 2764).

• AID~ 16 d.n&Jc coded or 8 diffae11tial channea; ll WI ruol•Uoe;
~ a.cao rate; Buih-in lntemapt: and DMAc:ootroi cirruitry.
Com.nloo lp«d ...... _...,_(5W>datd1 IOl,000 _...,_ (ooOonol).
• la,.1 n-an: BiPolar ... 10V, .r.SV, .r.25V, ... iV, .r.o.5V; ODipolar fO,.S.2,J\r.
• DIA cml"ll'tw: 1 cbanneh.; R.CIOlutioa: 12 bits res; Sc1t11na timt: S,.i.r:c; .r. SV
• Df&ttal U0: 16 Out, 16 ln; Tn compaul>le; All I/Os TI1.. compt;U"ble.
• C.oHltr: lcbanncl 16 bil pros:rammable interval counler/'timer, Uses lnlcl

•~~ms=~).ASYST,

LAB'ICOI, UnkelSa>pe

IDIGITAL J/O +Counter

$160 1

ISTEPPER MOTOR CARD

$395 I

• 4- and 10 socket
gang versions 100.
Call for prices.
for complete
specs, free 32 pg.
development tool
catalog, call

or 207-236·9055

AVlJCET

SYS TEM S. INC.'
120 Union St., Rockport. ME 04856

Circle 31 on &ader Service Card

• ~of lndepende:o1 and limult&DCOUS c:onuol ol up lO .3 itcpper moum.
• ~ Propvninabk from 3..3 PPS to 3410 PPS; Bu.De-in aca:kratioa «Wlttol
• °"""''Mode One dock {Plibe. Di=tioo) 0< IWO dock
CCW pulsa)
~r:~z~ outpum;Oystal
dtimiq.

e·

:

MC/ VISA / AM EX

Call t.odey for datuhm.sl

___e_&_c_MI_CR_o_sv_STEMs_IN_c.
__
__
1 1" WEST OUVE AVE... SUNJ'll'YVALE. CA Miii
m..:. (4'I) "73t-55 I I

FAX: (4'1) T.M-552 l

Circh 53 on &athr Service Card

YOUR MEMORY UPGRADE SPECIALISTS
Special of the Month
WE ACCEPT
AMERICAN
EXPRESS

386 MOTHERBOARD - Uses CHIP'S TECHNOLOGY Chip Set
386-16 w9K
$995
386-20 w/91< $1195
U

rade our memo

ESTABnlSHED 1976
MEMORY EXPANSION BOARDS
SIMM -SIPP
MODULES

I
1 MGX1

1 MG X '-for IBM TYPES
1 MGX9-120NS .. 175
1 MG X 9-100 NS .. $185
1 MG X HONS ..... $219
1MG XHONS ....... $219

'"' ' l[ I J l ~1

1 MG X I· for APPLE

1 MG X 1-120 NS .. . $14
1 MG X 1·100 NS ... $15
1 MGX1 ·70NS ...... $20
1 MG X 1-80NS ....... $18

SOJ

1 MGX8-12DNS ... $16D
1MGX8-100NS ... $179

256X 1
256 X 1-150 NS ... $5.00
256 X 1-120 NS ... $5.50
256X 1· 100NS .... $6.00
256 X1-80NS ....... $7.00
256 X 9-70NS ...... $7.SO
256 X 1-60NS ...... $8.00
256X4
256 X 4-120 NS ...... $15
256 X 4-100 NS ...... $17
256 X 4-80NS ......... $21

MATH CO·PRO
8087·3(5MHZ) ........ $88
8087·2(8MHZ) ...... $111
8087·1 ...... ... ......... $161
80287-6 ................ $121
80287 -8 ................ $19$
80287 -10 .............. $211
80C287·12 ............ $299
80387 -16 .............. $320
80387 -20 .............. $375
80387-25 .............. $471
80387 -33 .............. $641

TINY TURBO 28G ·High speed HaH-slot Aa:elerator lor
PCJXT· 3 limes t1s1er with 1n 8 MHZ 286 CP -80287
...... ............................................................ $23

9KT

JET 3111 · Hyper speed Accelerator tor AT· 3 limos lasle
wlh 16 MHZ 386 CPU • 80387 9KT ..........
.... $89

604

BOCA RESEARCH

4464-150 NS ............. $5
4464-120 NS .. ........... $6
4464-100NS .............. $7
4464-SONS ................ $9

256 X 4 STATIC COi.
514258-10 .............. $25
256 X 1 STATIC COi.
51258-10 ............. $7.SO
51258 -80 ............. $9.CMI
51258-70 ............ $9.SO

Tost1 the lollowlno
memory chips:
64KX1
256X1
641< X4
256 4
4MX1
1MX4
The RTI can help any
one come through the
lruslraling process ol
ld1mtling bad (or good)
D-RAM chi

x

I•

EGA Wondor 800
........... $231
Support• EGA, t.tlA, CGA & Hercules
VIP VGA • aoc> X 560 • .. .. ............................. $275
Sopport1 VGA. CGA, MDA & Hercules

~~-

RAMQUHTEXTRA-16132 · up to 8MB · For PS2 MOO
50, 50Z. 60, 70 & 80- fully Support& 16 BIT & 32 BOil·
1 serial & 1par • EMS & OSl2 Compatable- Uses 256K
ot 1MB SIMM'• ...................................................... $31
RAMllUESTXT/AT ·Up lo 8 MS- for XT, AT, PS2
M0025,30 • 8 BIT or 16 BIT • Uses 256K or 1MB
SIMM 'S ... .....................
. .......................... $25

4164-150NS ........ $1 .40
4164-120NS ........ $2.10
4164-lOONS ........ $2.40

256 X 8-120NS .. ..... $&9
256 X 8· 100NS ....... $69

RAMllUEST EXTRA -Up to 8MB • lor PS2 MOD 50.
60,70 & 80, EMS & OSl2 Compatable ·Ha• 2 serial
port• · U&os 256K ol 1MB SIMM'S
................. $31

CPU CHIPS

114x1

256 X I • for APPl.E

ORCHID
RAMllUEST llZ ·Up to 2MB w ~ IHl K lor PSZ MOD 50.
50i! & 60 • EMS and 0&2 CompalableUses 1MG D·RAM .................................................. $209

VIDE07

DEllGNER 800 VGA ...........
800 x 600 • 16 Color1
PllODESIGNER VGA ............................ $311
Sopports 1024 X 768 • 16 Colorw
PRO DESIGNER VGA Pl.Ill .......................... $311
Sime 11 Prodes ner - Has downloadable tonls

Fatwrit.a VGA ............................................. $349

UNITEX

256 D-RAM, 800 X 600, 640 X 480
Supports VGA/EGA/MOA/CGA & Hercules
¥-RAM VGA ..................
................. $519
256 KV-RAM, 1024 X 768, 800 X 600
VEGA Dehm ..... ..... .... .....
............... $239
640 x 480 Muli-sync
VEGA Pra ...... ............ .......
........... $319

MONOClllOME GllAPllCS CARD ................. $41
wlh pu port • MOA/CGA/Herculel
COi. OllGRAl'llCI CARD ................................ $41
RGB Color wi1h Pu Port• E<WM!WCG,tJHerculel
EGA CARD .................................................... $14t
640 X 480, 16 Color1, ECWMOA/CGA/Hercules
VGA CARD ........................... ........................ $1M

No Surcharge la< MCNISA

Purchase Orders from quaitied firms 20% reetodOOg lee on non-defedive return•
Pri<lesSubject To Change

for PS2
MICARAM 30- with 9K RAM ........ ..................... $129
Expandl 1o 2MG • Uses 1MG X 1 D-RAMS
lllCARAM 5"0 with 9K RAM ...... .......
....... $179
Expandl 1o 4 MG with Software
Uses 1 MG X 1 D·RAMS
lllCARAM MCA 50Z with 9K RAM .......
.$189
Expands lo 2 MG - Uses 1 MG X 1 D-RAMS
MICA MCA Pa,.llal Clrd ...
..... $99
MICA MCA S.rlaln'AR .....
.............. $169

EVER EX
MINI-MAGIC· IEV138 • 576K Memory Card ........... $59
for PC & AT with at<· Uses 64K & 256K D·RAM
RAMii 4000 • IEV-136 • 4MB EMS ........................ $24
Extended Memory card wMh 0 K-Uses 1 MGD-RA

1497251 • for PS-2 MOD 50/60 .......................
wlh at< Expands lo 8MB
Uses 256K SIMMS (IBM only)
MS06CI> • for PS-2MOO 70/80 ..
........ $1299
wlh 2 MG Expands 1o 8 MB
U1es 2MG SIMMS (IBM only)
M502lD · For AT · Hu 512K RAM .
.... ..... .. $129

mar
- or
... Call
Expandl 1o 8MB
Uses 256K or 1MG SIMMS
lllEAtuparmu/MC - for PS2 MOD 50/60
... Call
Expands kl 8M8.'2 Extended memory/2SERIEMS
Uses 256 or 1MG SIMMS
IDEAmal/MC· lor PS2 MOD 5~0 & 80 ................. Call
Expandl 1o 12MB Extended memory with software
U-1MGSIMMS

3MG llllullilunotioo • or AT
Expands m 3MG • hu SER/PAR PORT
Uses 1MG D·RAMS
SM llllulti-lunc1loo Card for PCJXT ..
.. .... $8
Expandl 1o 384K· h11 SER/PARICUUGame port
Uses 64K or 256K D-RAMS

2852 F Walnut - Tustin, CA 92680
Phone: 714n30-5232 • FAX#: 714/838-8593
Customer Service #: 714n30-9527

TOLL FREE OUTSIDE CA: 1/800/533-0055
99°/o OF ALL ORDERS SHIPPED SAME DAV

Circle 54 on Reader Service Card

El-ROUTE VERSION II

.

'

... .· .. .
~.

.

..

. ..

.

9-Track Tape Subsystem
for the IBM PC/ XT I AT

~ ~

.

SCHEMATIC TO PCLAYOUT $500
INCLUDES AUTO ROUTER
El-ROU TE Ver sion II from AMS tor IBM PC. PS /2 and Com
pa11bles 1s an 1ntegra1ed CAE System wh ich supports 256
layers. trace width lrom 0 001 inch to 0.255 mch. flexible
grid. SMO componen ls and ou1puts on Penptoners as well
as Photo planers and prin ters.

Schema11c Cap1u1e S!OO, PCB Layout $250. Auto Rou ter $250

FREE EVALUATION PACKAGE
30 DAYS MONEY BACK GUARANTEE
1-800-972-3733 Dr (305) 975-9515
ADVANCED MICROCOMPUTER SYSTEMS. INC.
1321 N_W_65 Place - Ft Lauderdale. FL 33309

Now you can exchange data files between
yo ur IBM PC and any mainframe or mini·
computer using IBM compatible 1600 or 6250
BPI 9-Track tape. System can also be used for
disk backup. Transfer rate is up to 4
megabytes per minute on PCs and com
patibles. Subsystems include 7" or lOY,"
streaming tape drive, tape coupler card and
DOS compatible software. For more informa
tion, call us today!

OLJRLSTRR-.
9621 Irondale Ave., Chatsworth, CA 91311
Telephone: (818) 882-5822

Circle 21 on Reader Service Card

Circle 241 on Reader Service Card

$595-895
•
•
•
•
•
•

•
•
•
•
•

•

IGANG
PC BASED 8-SOCKET
PROGRAMMER
•
•
•
•

6809

New, Grldless, 100% Autoroutlng
Create schematics and PCBs quickly and
simply w~h HIWIRE-Plus ® and your IBM
PC. With the new, gridless. multilayer autor·
outer (AR) for HiWIRE-Plus, creating printed·
c ircu it layouts is even faster. AR and
HiWIRE-Plus are each $895 and come with
30-day money-back guarantees . Cred it
cards welcome .

UNIVERSAL RS-23

•
•
•
•
•

•
•
•

•
•
•
•

Corporation
1801 South St.. Lafayette, IN 47904
(800) 742-6809 or (317) 742-8428

$595

t-landles a ll mrmory d"icn 10 32 plnJ.. (Ugr:idcab!c up 10 8 mrpbi l ~rU).
FlJLL SCREEN BUfl-LR EDITOR plus all applicable featurC:1 from above'.
Cus1omcr iupport Vll voi« line. dedicated BBS or fu. Full I yttr wunnt).
Includes PC Interlace c:ud, Me mory dc.., cc hbn.ry and I ,·n r Crtt updarn.

PROGRAMMER

\\'IN'l'EI(

Circle 320 on Reader Service Card

ProgRrm WEPROM1., PAL.s. GALs. lfl.s. £PLOi, MICROs. BIPOl.Alls.
Softwlllre drh't'n pin drf'l"l'n.. OJA l"'fl"91td programming voltages..
UPIJ'lldnbll' fof' vln•all) any I'll.l ure prop•sn1ma bl1' dn1Cft 11p lo 40 phu.
Sclf·$Ubsiitcnt operation. No .dditional modules or plug-in adapcc rs required.
lnduOO user friendly MEMORY BUl-"FER nJ U.. SCREEN EDITOR.
friendly Mrnu-Drh'H m1crfacc. Devitt sclea1on by PIN and maau ractuf'ft'.
Sopporu &116131 bll wont. ln1dhgen1 I .t II. Quick PulK programming..
funcllooa l 1,,-Un1o Rcp1er·Preload. FUSDtAP EDITOR for logic dcvi~
Fileformatsaro::p1ed: ln1rl Ho: S6/U, Tr1ronl•H o.MocorolaS. JED EC.
CUSlomcr suppon Vl& voice line, dr-d ka trd BBS or fax. full I yur warnnly.
Bast: price 1nclu<k:s ln1erfacc card, cable. MtmCH')' device library and I year.
free upa;ucs. Addi1ional ~kt Ubniriu (lqk. Mltros. Bl~ars) '95 u.
Libraries upda1cs :miilable every 6 mo. and can be rcttivcd via Ooppy Of BOS.

$345-595

Progranu [fj[.prom._ FlashEprom.t., Z.PRanu, lntrl MICTOs. Mrmory Cards.
S1ud-Aloor Mode: for EE/EProm and Memory Card Duplication I Verify.
All Z-'mvl2 pin E.£/EPn:imi to 4 MB11.s (upgmkablc 10.\Z m• bits).
Mlm>s:874 l/A.-ZIA.-4. -8.·9,·5 l, ·CS 1,-CS IFA/B.-52.-53.-S~.-C5 21 .-CS-i 1.9761
Mrmory CardJ:Sc1lm'Epson.fuj1tsu,Mi1)ub1shi (lnlccn trd Ad a pll'r lncludl'd )
Modular dcs:1gn:Firmware C':asily UJ>l"ldc.able; 4 socket Gang module aval\1blc
On-Board Prognmmln1 nipabOily: Cuscom interfltCC' modules available.
U~r fnentlly Mrnu-Orh'l'R lntcffacc Pr()gDm for IBM-PC a nd Macin1osh.
Can be opc:r.ued with :my computer contai ning 11n RS-232 3-l'ri•I port..
Op11on:1I buih-in En.~ttmmrr module (S50):Top CO\'er C'OnduC'th't foam p:11d.
OE M opc:n boord programmer ronfigu r~uoru. ;w;ulable (from S:!-'5}.
Customer .suppor1 w:a ..·01cc line, dtdlctal rd HRS o r fa.:; Full I y1"::111rw:1rnn 1y.

Circle 321 on Reader Service Card

MODEL
SX151

Turn your PC into a
Tektronix Graphics Terminal

FTC SYSTEMS
DATA

(800) 962-3900
10801 Dale St. , Stanton, CA 90680
Circle 117 on Reader Service Card

RS232C OR STAND ALONE (all models) , Com·
munication protocol: XMOOEM. HEX. and
BIN . Programs: EEPROMS, 27 16 • 27512 and
CMOS . Programs (wtadapter)· 25XX. 27 101
(and above). 68701. 68705. 6876416. B74112 ,
8744, 874819. 875112. 8755 , 87252. and
CMOS. More available soon . Model SX151
$214 (assembled with case). Other models
are available lrom $49 (kit).
Cross assemble11 by PseudoCode !0< IBM·PCs.
$50. Z80, 1802, 6502, 6800/t/21315/819111 ,
68000/&'10, 8048/9, 8051/2, 800Cl'5. 8096, and
more soon. Simulato11 and disassemble11 also
available.

KORE, Inc.
6910 Patterson S.E.
Caledonia. Ml 49316
(616) 887-1444
SS for shipping (USA) , plus S3 .00 COO .

$395
• Emula1cs l7l61hroogh 275 1? E.Prorm {2k 10 64k byles) v.ilh a ~ngl e uni1.
• Connecu 10 1he ~1andard pltlllllel pnnter porl. Uses s1:andard primer cable.

• Intelligent features mdude: Rl'WI Output, Addttn Comp:arT. Address Snap
ihol, Trig..r lnpuc. Mrmury b.ltrtt rditln1 apabUlly. Select:ible words.iZC$.
• User friendly sofrwve. Comm:md :set indudn: L.oad , Wrill', Display, Run,
°T)lM', Edll, Fill. Run-Commmnd ·f111', Monitor, Port. RHl"t. ll l'lp, Calcula tor.
• FAST data loading via ~lei prin1er port (6Sk bytes in leu than 10 seconds)
• Cucsdabll' up 10 8 units.Includes mlcrfxe cable v.i1h Trigger :ind Rc.sc-1 dips
• CMOS vrn:lou wuh m.n<brd 9V ba llny ~ck.up available (S49S}. After OO..· n
loadins the prog1'm from the hos1 oomputcr, the CMOS emula.1or vc:nioo
can be dii;conncctcd ;,00 wed m >land·alonl' mode for firmwa1 c tc.>ung.
• File formaa acccp1cd: Binary, In Id lln.. Moiorola S.

MC I VI SA I AMEX

Ca ll today for dalashttt.s!

B&C MICROSYSTEMS INC.
355 \lt'EST OLIVE AVE.. SUNNYVALE. CA 94G86
TEI...: ("608) 730-SSl I

Circle 156 on Reader Service Card

FAX: {"08) 730-SS?I
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Classroom to advancedindustrial applications.
Be aWizard in your Lab, Factory, College, Home...

It used to be difficult and costly to do process control, robotics, data
acquisition, monitoring and sensing with your computer. Now the
low-cost A-BUS system makes it easy to do almost any project you
can imagine.
Versatility. A-BUS cards handle most interfacing, from on/oft
switching, to reading temperatures, to moving robot arms, to
counting events, to sensing switches...
Adaptability. The A-BUS is modular, allowing expansion well
beyond your needs. It works with almost any computer, or even as a
remote data station with the new serial adapters.
Simplicity. You can start using the A-BUS in minutes. It's
easy to connect, and software is abreeze to write in any language.
Reliability. Careful design and rugged coostruction make the
A-BUS the first choice in specialized VO.
An A-BUS system consists of: • AA A-BUS adapter plugged
NEW: REMOTE A-BUSI Use the new Serial (RS-232) Adapter or
into your computer • A cable to connect the adapter to 1 or 2
Processor to control any A-BUS system. Cards can be up to 500 ft
~ using pOO!le type cable. or off premises using a modem. Cal or
A-BUS function cards. • The same cable will also fit an A-BUS
send for the new A-BUS Catalog which covers aD the products.
Motherboard for expansion to up to 25 cards in any combination.
. . - - - - - - - - - Important - - - - - - - - - , . _ _ _ _ _ _ About Alpha Products
Alt A-BUS Systems: +come assembled and tested +Include detailed manuals with sc/lematics
Founded in 1976 for the purpose ol <leYeloplng low cost VO devices IOI personal computers. Alpha
has grown to seNe CNei 700XI cuslomers in OY8t' so coontlies. A-SUS users inctooe many ol the
and programming examples +Can be used with almost any language (BASIC. Pascal. c.
Fortune 500 ~BM. Hewlett-Packard. Tand'1. Bell Labs. GM...) as wen as most major universities.
assembler. etc.) using simple "IN" and ·our commands (PEEK and POKE on some computers)
+can grow to 25 cards fin any combination) per ~er +PrCNlde jumper selectable addressing
A-BUS pcoducls are U.S. designed. U.S. built. and serviced WOllct#ide.
on each card +Require a single low cosl unregulated 12V power supptf t Are usuali'f shipped
Oversea• distributors: England: Gaktf Science Assoc. Ud.. Merseyside. 051 342 7033.
Australll: Brum17f Technologies Ply. Ud.. NSN. 7591638. Frlnct: Cosemt. Rungis. 46 86 64 75

kOJn stock. (CNemight service is available.)

Inputs, Outputs, etc.
Analog Input: 8 analog Inputs. H .W In 20mV steps (8 bits).
0-100V range possible. 7500converslonslsec. A0-142: $142

12 Bit A to D: Analog to digital conveller. Input range -4V to
+4V. expandable to 1oov. On-board ampt'ilier. Resolution 1mv.
Conversion time 13:lms. 1 channel. (Expand to 8 channels with the

Motion Control
Smart Quad Stepper Controller: The world's finest
On boald microprocessor controls four motors simultaneoustf.
Uses simple English commands like 'MOVE ARM 102 QNCHES)
LEFl". FOi each sxls. you control coordinates (absolute or rela
tive). ramping. speed. units. scale factors. etc. M8l1'( inputs IOI limit
switches. etc. On the IJy reporting of speed. position... Built in
drivers IOI small motors (such as M0-103 or 105). SC-149: $299
Options: .. 5 amp/phase power booster fOl 1 molor: PIH 23: $49
.. Remole "teach" keypad IOI direct motor control: RC-1 21: $54

A-BUS Adapters
.. can address 64 pOlls and control up to 25 A-BUS cards.
.. Require one cable. Motherboard required IOI mOJe lllan 2 cards.

A-BUS Parallel Adapters for:

lndividuali'f conlrolled and Ja!ched. with status l.EDs.RE- 156: $109

IBM PC/'IJ/AT & compatibles. u.on11t1011crkwlgliol
Appll ll.11+.llel'l.igii*>qilclCO!Mlodor1 64.1281'1.igi;., E11*10b> Poll on bodl.
TRS-80 Model 102.200 Ulel .i p11 ~tu'.
Model 100 (Tancty portable) l'l.igii*>IOCM!onTRS-80 Modef3.4.40Y-<Ablo-ISOpi'IMilUIOd.
TRS-80 Model 11'1.igi ni .i pri ._.;on 1x&
Tandy ColOI COlnputers Fb ACll ilcl. IUlpok er Y-<Ablo

D/A converter: 4 Channel 8 Bit DIA converter with output

A-BUS Cable: Necessaiy to connect any parallel adaptei 1<

RE-156 card.)

AN- 146: $153

Relay Card: e individuali'f conllolled industrial relays each with

status LfD's (3A at 12INAC contacts. SPSl).

RE-140: $142

Reed Relay Card: e reed relays (20mA at sovoc. SPST).
amplifiers and separate adjustable references.

DA-147: $141

one A-BUS card Ol tO first molllerboard. 50 pin. 311. CA-153: $2~
Special Cable for two A-BUS cards
CA- 162: ~

24 llne m 1/0: Conned 24 input Of output signals (Tll ~

Serial Adapter: Connecl A-BUS systems to any RS-232 port
Allows upto500 ftfrOlncompute!tOA-BUS.
SA-1 29: $14S
Serial Node: To connect additional SA-129/A-BUS systems tc
a single RS232 serial port (max 16 nodes).
SN- 128: $49
Serial Processor: same as above plus buitt in BASIC 1or on
line monitoring. logging. decision making. etc.
SP-127: $189
Use SA-129 01 SP-1 'll with modems fOI remote data acquisition.

levels OI switches). Variety ol modes. (Uses 8255A) DG-1 41: $72

Dlgital Input: e~i'f lsolaled Inputs. Input can be 5to 1oov
YOl!8ge IMls or switch closures.
IN- 141: $65
Digital Output Driver: eoutputs: 250mA st 12V. Oli\'8 retays.
sotenoids. stepper molOIS, lamps. e!C.

ST- 143: S7I

Clock with Alarm: Powerful clock/calendar. Battery backup.
Timingto 111oosec. Alarm relay. LfD and buzzer.

CL- 144: he

Touch Tone Decoder: Each tone Is comerted Into a number
which Is stored on the board.

PH- 145: $87

A-BUS Prototyping card: 4x4.5" card. Wilt accept up to 10
l.C.s. Wilh power & groui\d bus.

PR- 152: $11

Counter Timer: niree 1e bit COlliel'Sl1imers. use seperstety 01
cascade fOl long (48 bit) counts.
CT- 150: S132

AR- 133: $69
AR- 134: $5l
AR-139: ~
AR- 136: $7E
AR- 135: $7!
AR- 132: $5'4
AR- 131: $3!
AR- 138: $4S

Alarge A-BUS system with two MotherllOalds
Adapter in the foreground plugs into PCXT .AT type slot.

Stepper Driver Kit: FOi experimenting with stepper motOIS.
lncludes 2M0-103 molOISand aST- 143 dual driver PA-t81: $99
Stepper Motors: (4 phase. unipolai)

v•

M0-1 03: 21/t" dia.
shall 7.5"/step. 12V. 5 oz-intorque. $15
M0-104: 2" dia. 'It" shall 1.8°/step. SI/. 60 oz-in t01que.
$45
M0-105: 1.r square. 2· shaft. 3.75'/step. 12V. 6oz-in.
$15

Motherboard: Holds up to 5 A-BUS cards in stura, aJuminurr
frame with card guides. Asixth conneetOI allows (using cables 0..
161:$12) additional Modlerboards to be added. MB-120: $108
Power Supply: Power pack IOI up to 4 cards.

PS- 126: $1l

Complete Catalog Available

For Orders and Info call (203) 656-1806
Weekdays from 9 to 5EST or FAX 203 656-0756

Ordering lnfomllllon: We accept Visa. Mastercard. Clleci<s. and M.O. c.o.o. is $4 extra.
Purchase orders are subject to Cfedil approval. CT residerD add 7.5'4 sales tax.
Shipping: $4 per Older (usually UPS gr~. UPS 2nd Day Air: $4 extl8. Next Day service
available.Ganada: $6 per Older (Airmal~. OIAside US and Ccrlada: Md 10'4 ol order total.
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Circle 15 on Reader Service Card

Circle 99 on Reader Service Card

9600 bps MODEM
V.32 MNP class 5
High speed . error
free data communi 
cations without
proprietary protocols.
Effective throughputs UIJ
to 19.2K bps .

$68.50
$999

• 9600/480012400/ 1200/300 bps full duplex
data transfer
· Fu lly V.32N.22bisN.22 and Bell 212N103J
compliant
• MNP class 5 error correction and data
compression
• Automatic speed detection in Originate &
Answer modes
• Two-wire dial and two-wire leased line
connections
• Enhanced AT command set
• Non-volatile memory storage
Computer Friends. Inc.
14250 NW Science Par!< Dr .. Portland OR 97229

Call Toll Free 800-547-3303
Circle 72 on Reader Service Card

Utw...., Cartndge Madnl<er

I

buy
another
r1"bb on ...
'"

Computer
Friends

II

.
5 1-4 00

Save thousands of dollars per year
and always get a perfect printout. in
black or with any of our colored inks.
Universal Cartridge Maclnker is
$68.50. Multicolor adapters for mul
ticolor cartridges. We support over
24 ,000 printer brands & have a com
plete range of accessories, color car
tridges , OCR , heat transfer, and
indelible inks. Customers vary from
individuals to Fortune 500 compa
nies. Ask for free catalog.

6~

BOX

31; HO

28~

BOX

1-800-547-3303

14250 NW ::;aence Palk Dr.. Portland OR 97229

tel. (503)626-2291 - fax (503)643-5379

Circle 73 on Reader Service Card

IBM
I-•

DISKETTES
-·
6023450 - 14.60

5. 25 OS
5 .25 HD
3.50DS
3 .50 HD
2 0-1024

EX-SAMPLE+ ,.
DG24 • Z4 lin< digital VO: 10 MHz 8lSS
~
ADWO - 8 dwmd 1l-bu (plus Sign) ln"V'Jing AID: prog.
gains ol I. 10 & JOO, " digital ~ O lines.
$239
AD I 00 • Slngk dwmd Ymion ol ADSOO: 10 digital l 0
Imes. Samo prognmoubl< pins 700 meg '"""' 7$1 49
ADIOOO • 8 dunnd l l-bll M l. l5 uS. wnpl< & OOld, J 5
Mill tnnm'cownm: Zi digital liO Imes.
S'!'J';
ADA300 • 8 clunod 8-btt lS uS Ml. Slflgk DIA "'1lpl< &
hold. N digital llO lines.
$139
AD200 • i dwmd l l·bit l lS uS A1>. JS Mill lim<rl
counO<rS, l • digital llO lines
$239
DA600 • f'ISI S<!!long dllll bipobr DIA.
S179
P0200 • i'rooX)'P" board WI :iddress dtcod<r, manual $99

All botmls tndude fi.l.'i/C Pascal. C and Fonb driirn.
I )WU U'aTTllJ</y Cal/ for '1/toi lrorlJ
/nlrifoong" U{J(Jliaul()n """"

JO day mum;

Real Time Devices, Inc.
p_o, Box 906 State College, PA 16804

(814) 234-8087

Circle 248 on Reader Service Card

9-Track Tape
For Your

IBM PC!XT/AT/PS-2..
Read 1600 bpi 9-track
tapes from a micro, mini or
mainframe in EBCDIC or
ASCII as mirror image or
by individual files.
Use the 2000 PC '" for
disk backup, data inter
change or archival storage .
PCIXT /AT/PS -2 are trademarks of IBM.
2000 PC is a trademark of Dig1-Da1a.

lg
...

- -·

OIGI OAr A CORPORA TION
~Do<-11\Jn""""
Jeuuo MO 207Q4 OQQO

\:!;~:
Ftru In Value

Circle 97 on &<Mhr Service Card

6109660 6404107 6404078 1669045 -

32.50
23.95
45.95
33.95

RIBBONS

An expert system using Al
strategies to compute
sample size In statistical
research. II provides a
critique upon completion.

PROPRIN TER
(63288 29)
PROPR IN TER
(10401 50 )
PROPRIN TER X2-l (1040 475)
PROPRINTER XL24( 10404 14)
PROPRIN TER II
(6328829)
MONO PR INTER (10404 0 )
OUIETWRITER
( t299 790)
OUIET WR ITER Il l (1299933)
OISPLAYWRITER ( 1299463)

XL

$250.00
t plus sbippi"lt and bandll01)
VISA, MC, AMEX, PO and

Personal Checks accepted
The Idea Works. Inc.
Call toll-free
1-800-537-4866
Missouri residents call
314-445-4554
FAX 314-445-4589

560
799
8.10
11.90
5.60
- - i2.95
9.45
13.95
8.95

IDEAWORKS
Circle 288 on Re<Mhr Service Card

lllf MAAYMAC

®

of Discounting
Computers, FAX
& Cellular Phones
•
•

We will meet or beat ...

GUARANTEED LOWE.ST PRICES

llf MAAYMAC

INDUSTRIES INC.

225U Kary Fwy.

Katy (Houston ), TX 77450
1-713-392-0747 FAX (713) 574-4567

•

1·800·451·1849
OklahOma 1·800·654°4058
P.O. BOX 1674, BETHANY, OK. 73008
Nevada 1·800· 621·6221
P.O. BOX 1231111, LAS VEGAS . NY. 811112
Delaware

P.O. BOX 10247, WILMINGTON, OE . 19850

Minimum order 5200..9 'No Surcharae on Visa
Mas ter Ca rd " COD orders add S3Q9' Surf ace
S h1p~ 1na UPS add S-IQ9 per 100 for 3\/2 or 5 14 dd 5 4® per 100 for 8 US Mail deliver y add
9\ Prices ~u b 1ect lo change withou t ot 1cc·

.___ __ __ _ FAX(405) 495-4598

Toll Free 800-231-3680
Circle 174 on Reader Service Card
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IEEE 488
Solutions

EVERE-JlCO llP IJrf" SYSrE ¥ S OIYIStOH

Step 386125/20!16MHz • Step 286120/16/lZMHz
IN STOCK
Call for b11st price
INTEC 386125MHz Motherboard $1495.00

• H.t1J""".m: &. , .,fl1A.irc mh: r1.JL<....., for PC • .-\T.
~Kti. PS/2. \1.J1,;mto,h.SL':\ , JIP & DEC

• IEEE rnn\'crlcr.. 10 SCSI . RS -2l2. RS --l2.:! .
modC"m. Cenlronu.' · J1r11;.il 1/0 & J11Jlo)! 1/0

• IEEE ('11. fen<lcr... npo.inJC"r. & hutfrl".
• IEEI: dn~er' fnr DOS. l'\:IX • L111u, I -2-_l ,
S)mphony & QuJltro

Call or send for your
FREE Technical Guide
Demo dls"s ant1 ~toi noJ~ avaitah'e

lOtech

Pea~
~e

0-..·

f, V1~N.2'f&>;M

• ( .u

1.~lfi>.SN



AGI System from Everex
3111 30000 20MHvo..tl M
3000A 16M~ M

$1895
$1695

3000G SX/16MHzAlw

$1'7\l
$780
$800

2U 1800A 8MHz/5121<
f7llOA lOMHz/5121< Boby
180Cl4 lOMHz/5121<
18008 lOMHz/5121<
17\lOC 12MH111M Boby

$850
. $1090
$1125

Schwab Computer
"Authorlz:ed Orulier of Evera S'f91em DMalon"

IOln h ff'll. • ! W 7 I Cannun Huad

7JOCE

f "kvt l.t.nd . C)hm~l.U.

EJC,..,,,...,FWi.~CAM:ll7

•0&-2'5-66416

FAX 40&-2•1· 12711

Circle 258 on &ader Service Card

Circle 144 on Reader Service Card

PAL/EPROM PROGRAMMER for PC
1475

Data Acquisition lnterfaceS
for IBM PC/XT/AT & PSl2

• Ptop-20&14 P"'MMl
NS. TI. Al.._ Cypr••· Rioi>lV
f-.....i: PAU- EPLD (UY
poWily. _, RA rypee..
• .,_..._ l«hdil: r-1. wn...
ow.tbk).

YC\l)'. prCMIQ,lldal.princ..nd
fik~-1UYColJl'l)p-.

• JEOEC tila AIJIPOl"9d.
•

1716-77'1~

. r:-:-

EPMOML

t.t.k r-t. wn-.
...;ry. tuM: c.ti.cL HIA.O " "

••A.SCU.H.EX.oro.:-......

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

~

· INTEL Ku. .M

'S'

200/ 100 MHz LO GIC ANALYZER for PC
LA271CIJ

11299
LA27200

11899
·lola.-a..xt.widri~··a.-1-*wilti.16~

· ....._,a.. ~ MOMH.l(t..AlJ'UI) m

t<lOMJb(umo:I) •?SO tu
· &.-..I Clild. &- OC •~MIU • 16 L..-1 Tna--s s.q._.
•n....ddV~&..c-l111TT1....£Ct.or IV••lAY..-~ · 0...
~

• n...: DY,p:.. •Sc.. I.-..~ a.a .-t .SC.. Wo.
(201) 994 - 6669

FREE
CATALOG
• PC Based Instruments

• Motion Control
• Frame Grabber Boards
• Industrial Data Acquisition
• Communications Interfaces
• Software Packages

[rr113c:I

ffi~JraByte

440 Myles Slandish Blvd . Taunton. MA 02780
(508)88().JOOOTlX 503989 FAX· (508)880-0179

Circle 162 on &ader Service Card

8051 68HC11
EMULATORS

For Info call:
Australia .

(02) 654 18T.l

Austria

. . . . . . . . (0222) 38 76 38

Benelux .

Denman. . .... .. .... .
Flnland .. .

France .
Grea1 Britain .

Israel .
Italy ....

Korea .
New Zealand
Portugal .
Scandinavia
Singapore

Spain ....
Switzerland .

Tarwan

w....

....

Germany .
U.SAFAX ..

noHau

+31 18511-16133
(02) 65 81 11
. . 90-452 1255
(01) 69 412 801
0962-7'3 3140
. . (03) 484832
. . (011) 7710010

. . (02) 784 7841
(09) 392484

(01) a3 58 70
. . • +46 40922425
065 743-2086
(93) 217 2340
(01) 740 41 05

(02) 7640215
. ... 08131-1687
. . . . . (408) ~7869

~~~

CORPORATION

t•OI) 8116-1820
See our 8d on pege 321..

Orc/e 213 on /Uader Service Card

Table based macro cross-assembler using tbe
man ufacturer 's assembly mnemonics.
Includes man ual and MS-DOS assembler disk
with tables for all of the following processors :
1802
6801
680XO
8048
TMS320
Users

C30

64180
6805
80X86
8051
T.MS370

65C02
6809
COP400
8-085
Z8/ Z80

65816
68HCI I
COP800
8096
•. . MORE

create tables for other processoN!

Gcaerntes listiag, symbol toble and binary.
lniel. or Motorola hex.code.
Free worldwide airmail shipping & handling.

$'1195

vie carry full line of £verex products,
Hard disk and monffots, CALL

·UR\

VERSION 2 of Sottwore ond Hardware

Not1hgl!a 386125 • Cd lot -

tBOOC 12MHz/1M

(216) 439-4091
l l'll" '

' 381>25MH2 CPIJ • &4K cadlO u~ ID 2561( • Up ID
8MEG on boold wM SIMM • AM I High opeed BIOS • LANOMAAJ<
'3.SMHz, PM. •6.2MIPS • ll03ll7 and W - . _ , • A5 Fa! a

Cross-32
Meta Assembler

Check, MO , VISA or MC : US$199 or CN$249
Universal Cross-Assemblers
POB 38-1. Bedford. NS
Canada B4A 2X3
(902) 864-1873

Circle 307 on Reader Service Card

Computers for the Blind
Talking co mputers give blind and
visually impaired people access to elec
tronic information. The question is
how and how much?
The a nswers can be found in The
Second Beginner's Guide co Personal Com
pucers for che Blind and Visuall~· lmpaired
published by the National Braille Press.
This comprehensive book co nrains
reviews, wricren by blind users, of soft
ware that works with speech.

Send orders co:
aiional Braille Press Inc.
88 St. Siep hen Street Boslon, MA
02115
(61 7) 266-6160

$12 .95 for braille or cassette
$14.95 for print
BP is a nonprofit braille priming
and publishing house

Circle 187 on &ader Service Card

MULTI-USER UNIX SYSTEM V
ON A 286
The Opus532 Personal Mainframe
allows you to implement AT&r
UNIX System V on your IBM AT,
XT or compatible PC.
The Opus532 Personal Mainframe
consists of:
• Opus5·a complete port of

Advertise your
computer products
through
BYTE BITS
(2" x 3" ads)

AT&T UNIX System V
• Opus32-a 32 bit coprocessor
boanl bWJed on the HS32000
chip set with 21118 of memory
• Opus software that integrates
the Opus UN IX coprocessor sub
system into the PC-DOS
environment.

We have these high perfonnance
boards available at s ubstantial
reduction from list. Please Call Ken
Eng@ 703-827-6674 or Fred
Manhartsberger @ 703-827-6611.

ST SYSTEMS
1577 Spring Hill Rd.
Vienna, VA 2'2180
Circle 269 on R«u/er Service Card

For more information
call Mark Stone at
603-924-6830

ll'JTE
One Phoenix Mill Lane
Peterborough , NH 03458
Circle 345 on !Uader Service Card

OPTICAL

WORM

'89$

Write Once Read Many.•• Caldomla Digital has JUSI purcllased
hundreds or lnlomiation Storage·s ISl/525WC optlCal WOR M
drive. Chosen '"Editors Chotce"" by PC Magazine, (March 29,
1988) the 525 provides 230 megabytes ol random accessible data
on eacll doubled sided lhppy cartridge. (manually flipped) .
Optical st0<age is the perfect medium for maintaining ··on hne··
programs or other stauc data. Also Ideal lor sending to field offices.
catalogs, p an lists or any data where random accesSJbility 1s
required.
Th e IS l/525 is available in external or internal configuration. Sup
plied with one ca rt ridge, ESDl / PC controller, cable and transp a·
rent optical software . f;or additional information, contacl Steven in
our technical suppon depanment (213) 217·t947. The ISl/ 525 is
a current production drive.

PC Maga.ono has cl1o5en l!>e NEC-690 best laser
pnnleroftheyear (Jal 12. 1988) And 1tsotMous
why.. lhe pnnler rs Postsot>t. Hewlen Packard. and
Apple ccwnpabt»e. and comes siandatd 'Mth throe
megab)'tes of memory The 890 accepts oat.a hO'Tl
parallel, senaJ and ApQle- Tai< dev>ces

PRINTERS

HEWLETT PACKARD
Laser Pnn!er II , ::J0()(300
Laser Pnn1cr 11 10 double sided
OMS PS/ 8t02 Meg. 35 fonts . Post/S
APPLE laS8f Wnner NT
NEC890 Postsoopt. 3 meg

2595
3995
5495
4550
4975

HOUSTON INSTRUMENTS
OMP 4 1 single P8f1, 3 ;ps,

cao .......... .2995

1659
2995
3879
3659

DIGITIZERS
HITACHI
.. 595
. 969
. 727
.. 5357

HOG 1212Puma 12J112··
HOG 151515x15 ,.

~P.l~~l!~!!t~ef!l'l!o-

fession 1s d1ssemmat1ng 1nlormat1on on CD / ROM. One compact
disk, the same size as an audio disk. can store over 500 mega·
bytes or data in High Sierra lormat
Below 1s a lisling ol some ol the CD / ROM drives currently avail
able lrom California Digi tal. The bes t value 1s the Eclipse 430
external drrve The CDS/ 430 includes PC/ XT interface. cables.
sampler software and MS / DOS extension. II also otters an audio
output feature lor muhtmedra presen1auons. The system 1s Man·
uiactured In Japan by one or the Wo<1ds largest produ cers or
magnetJc storage equ1pmen1 A super vaJue at only $539.
Ecipse 4JO external system
5539
H01achl t5035 Extomal system
695
Hitachi 3500 lnlemal sys1an
595
HltacN m1ema1 a.ve only
519
NEC CDR!n External dnve only 695
NEC CORJ80 Internal anvc only 639

NEC tnterface kd IOf above
159
SonyC0/ 510ontematdnveorly 559
Sony 6101 exlemaJ dnve only
795
Sony 2306 intertace k11
159
Pana.sonteLF5000 'Wnteonce 1895
Pan.JS()('UC in!erlace lo! for aoove 359

The Saba Scannor inpulS a pnnled page ol evenly
spaced 1ex1 1n less than three seconds Included
OCR software allows your compu!Of to transfer
ponied pages mro ASCII filos Of directly 10 spread·
sheots and most wOl'd processing programs
Alchival data. legal bnels .. No problem S1mp}y 10
sel the pago mto the Saba and In seconds the docu
ment 1s dlgeslad info your compuier and ready IOI'
editing Also docs hno drawmgs that do no1requtre

~'BG ~~~~~ ·~ .~~'.us exlra
SUMMAGRAPHICS
Summa 1201P'us12x 12..
TB 3648, 36x48"' ..
.
KYE Gemus Tab&el w/ 4 but mouse
CALCOMP
25 180. 12x t 8 '" .....
9 t 480, 36x48".

379

4748

3729

599

279

SABA SCANNERS
page scanner with OCR soltware
halld held scanner wiltl OCR son
OEST SCANNERS
PC/ 651 scan.,. 32 shades
2000 edQe teed scannef
MICROT'ECH300G 256 gray scales
Of1 HandJScan 300 Wl1h Halo
PRINCETON GRAPHICS LS·JOO
PANASONIC
RS505 Image page scanner

AS506 Page scanner

1299
. 799

359
159

.3995

559

935

n9

359

199
789

1275
999
4 118 3389

t095
1499

1899

Moni/of
1-11'9

7

Ideal lor

CAO/CAM.,., Oesk Top pybloshoig

appbcaroons The

='fr!~~ 1=1 ~~· ;;so1~:e~O:~ct(

~

...9990 75415

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

585
38115

~~'tt_~'f'·6 pen. 11 x32 ... 1295

lll5

LP3700 size E, 10 ips........................... 41115
~~~ - E"' ! O ips....•....."6115

31115
34INl

OXY980 natbed slze'"B" 8 pen, 9ips .... 1795
OPX2000 s1ze
e pen wilh stand .... .2995
~~/;""wilhsland ... -."995

11115
21115
34INl

SP600 size "1l"" 6 pen ............................ 995
15511
SPt OOOSlroglepenslze A-0 ................ .3995 27115
SPtBOO 8 pen. A-0, 32 ips. ...••............ 4695 3358

·c··

one meg. memory .. ~ 27119
VERSATEC 6524 Elecb"o6lal>c ...... 16.900 137119
NUMONICS

JOI. 850. size

5460size NA-Q".
........... 2 495 1158
5860 saze NA-OM8 pen
...... 7495 5759
CAD SOf'TWAJIE

AUTODESK
AuloCad"""""' tO.
...
2995
AuloSl<etdl Sid & Erllanced 2.0 .
99
VERSACAD Des>gne< .
2995
GENERIC CAD level t
49
AMERICAN SM. BUS'N. Oesog1 Cad .299

999
1259

#'

..7995

·c·

Buss Mouse · 0<

2195 1759

5486

··a-·....

..Sena! Mouse ~ The Industry slandafd , bst pnc.e
S150. nc7N avalatie f0< onty S59 tndudos soft ·
wate and manual Packaged 1n OEM
c.s

EtJA Co1o1
11 1111 1111,,llM

~ ,~

15815
S7'86

~ir~M i:t()T!fE~e . 24 1ps

MletoSoll Mo1111

Your choice, Mict'oSof1

Hl23 Artisan A ·O, 8 pen, 30 lps .... ....."895

~~~:e:~~ , 24 ips .

.. .4295
.. 799

672/XO 4 pen, size
895
675 size "A·D"' 8 pen ....... ..... ...... ..........5600

~ ~~. ~·~ly~111es avwlable Ong1nal

SCANNERS

~~ni'.'o~ 3 ips

7475A 6 pen size "B" .... ..................... 1895 1..a5
7550A e pen size ··e ·· 32 ips.
....3900 -

359
659
487
3995

. 599

:

OM~I single pen.321.>!, A·D

3095

22115

~~~~:IT: l:~ .C.~ .::::::::

21115
79
11K15
35
1711

91

40Mega/Jyle Hartl Di1k Kil
Forty megabyte internal hard
d1skdrive , con trollerand cables
all for only $397.
The kit includes the a 40 m1l
hsecond Mmtscnbe 3650 dnve
and a hall slot Western Digital
controller.

I

'

speaflCalK>nS in texr mode EGA m graphic mode

~:b'0;~~·~~~00~~,::~~1oot101
FUI learured. 132 coUnn. mlilHusdubOn v>deo cok>r aoapter
card ava.lable !Of only S 139 ac:Httonal Comparable catd package
WOt.dd retad
S1095

'°'

Color Graphics Terminal 1 - - - 
Five Inch Winchester Disk Drives
Lear
Pr1'9 doet not Include controller. uch two +
Siegler
SEAGATE 225 20 Meg. Yz Ht. 239 229
7107

DISK DRIVES
5" DISK DRIVES

31'.i" DISK DRIVES

~~ ~ ~~~~~·:::::~:

SONY MP·73W, 1.44 Meg ,.••••. t39
TEAC 235HF 1.44 Meg ....•......... 99
SV.'' Fonn Factor Kil ................20

TANDON 101/4 lull hL 96 TPI ..99
TEAC FOSSBR hoH height •...•..89
TEAC FD55FR 96 TPI, hoH hi. 119
TEAC FD55GFR f<>< IBM AT ..109
PANASONIC 455 Hatt Helghl...89
PANASONIC475 1.2 Meg./AT .99
Fup1su 514" double aided ........69
~ enclosure lor SV. ·• drives 69

B" DISK DRIVES
OUME 842 double sided ........ 189
OUME841 slngleslded ............99
SHUGART851Rdbl.skSed .....319
SliUGART801R sgl.slded .•••.259
SIEMENS 100/ 8 sgl. slded .•..•119
REM EX RFD4000 dbl. s ided .. 189

1

61t.·~~
~-

-

Th1neen inch color graphic terminal 1s both VT· I 00/ 5 t
and Teklronix 40t 0/ 4014 compatible . The 7t 07 ollers
a pallefle or 4,096 colors on a 640 pixel by 480 line
non-glare b'ack screen.
1
9

~~~z~~~ r;; f1~1 ~: i~:::;~?n!~,~mc~g~~~
apphca11ons

SEAGATE 238 30 Meg. RLL 259
SEAGATE 251 /151 M. 28mS. 459
SEAGATE 4096 96 M. 35mS. 559
MINISCRIBE 8425 25 M 65ms239
MINISCR18E3650 SOM 61 ms. 319
MINISCRIBE 6085 90 mag. 459
MINISCRIBE 305325 ms. Yzht.359
FUJITSU 2242 55 M. 35mS. 1299
FUJITSU 2243 86 M. 35mS. 1695
RODIME A0 -204E 53 Meg. 895
MAXTOR XT1140 140 Meg . 1495
MAXTOR lCT2190 192 Meg. 1919
TO SHIBA MK56 70 M. 30mS. 1289
CONTROL DATA WREN " V"
call

249
445
539
227
309
435
339
1229
1619
859
1450
1875
1229

. . . . . . . . . . . . . . . . . . .lm!ll.

• Winchester Controllers for IBM/PC •
XEBEC 1220 with floppy controller 159
OTC 5150CX
119
OMTI 5527 ALL controller
99
ADAPTEC 2070 ALL controller
99
ADAPTEC 2372A 111 lnterleal
159
WESTERN DIGITAL WD/1002WX2
89
WESTEANDIGITAL 1003WAHorWA2139
WESTERN DIGITAL 1007/WA2 ESDI 239
• SCSl/SASI Winchester Conlrollers •
XEBEC 1410A SY, " loot prlnl
239
WESTERN DIGITAL 1002-0SE SY•" 229
OMTI 20L
89
• Wlnchesler Accessories •
Dual floppy enc. and powersupply
59
Winchester enclosure and supply
139
Switching power supply
49

~

MMC
M IC ROCOMP U T E R
MARK ETI NG COUN C IL
..cl

...,...as.a&..

Every year since 1973, customers from virtually every nation In the free
World have chosen California Digital for their data processing requirements.
II Its computer, camomla Dlglhll hu It... complete minisystem or just one
microchip. California Digital offers over 10,000 ooque computer products.
Regardless of how specialized your data processing requirements...
I!~~~~~!!!!!!!!!~~~~
California Digital is your one stop shopping solution.

Osrid't

HIGH-TECH
SPOTLIGHT

DYNAMIC RAMS
PART
4116-150
4164-150
4164-120
4164-100
TMS4464-12
41256-150
41256-120
41256-100
41256-80
41256-60
414256-100
414256-80
1 MB-120
1 MB-100
1 MB-80

SIZE
1638'x1

65536xl
655361(1
65S36x1

65536x4
262t44xt

2621"•1

262t44xt

SPEED
150ns
150ns
120ns
IOOns
120ns
150ns
120ns
100ns

262144x1

80ns

262144xl

60ns
IOOns

262144x4
262144X4

1048576;.:1
1048576x1
1048576xt

PINS
16
16
16
16
16
16
16
16
16
16
20
20
18
18
18

80ns
120ns
100ns
80ns

SIZE
256K x 9
256K x 9

SPEED
120ns

1MBx8
tMBx9
IMBx9

100ns
100ns
eons

80ns

FOR
PC
PC
MAC
PC
PC

PRICE
59.95
69.95
169.95
169.95
179.95

SIZE
2046x8
2046x8
8192x8
8192x8
32768x8
32768x8

SPEED
150ns
120ns
150ns
120ns
150ns
120ns
100ns

32768x8

While no4 all acc..... ore _,11a1, ond aomenmu tne
memory Jequed wll be lo the some bank that wm kllf ocees·
Md, ll>e vOll ma)orlly wll be Interleaved and ll>e machine
wll run al NEAR ZERO wa~ stat.. becauae ol lnlerleavtng.

PINS
24
24
28
28
28
28
28

1~ COl'ROCENORS

6 MHz 139.95
8 MHz 209.95
10 MHz 239.95
16 MHz
16 MHz
20 MHz
2S MHz
33MHz

PART
2708
2716
2716-1
2732A
2764
2764-250
2764-200
27C64
27128
27128A·200

27256
27256-200

32-BIT COl'ROCENORS
80387-16
80387·SX
80387·20
80387·25
80387-33

27C256

359.95
319.95
399.95 .
499.95
649.95

27512
2TC512
27Ct01·20

SIZE
1024x8
2046x8
2048x8
4096x8
8192x8
8192x8
8192x8
8192x8
16384x8
16384x8
32768x8
32768x8
3276Bx8
6S536x8
6S536•8
131072x8

SPEED
450ns
450ns
350ns
250ns
450ns
250ns

200ns
250ns
250ns

200ns
250ns
200ns
250ns
250ns
250ns

200ns

Vpp
2SV

25v
2SV
21V
12.SV
12.SV
12.SV
12.SV
12.SV
12.SV
12.5V
12.SV
12.SV
12.SV
12.SV
12.SV

PINS
24
24
24
24
28

.29
.24
.18
.29

74LS32
74LS73
7474
74LS74
74574
74LS138
74LS155
74LS163
74LS240
74LS244

.18
.29
.33
.24
.49
.39

.59
.39
.69
.69

C.l'.U.'s

MISC

BOOO

DAC0800
3.29
1793
9.95
COM8116
8.95
MC146818 5.95
Mll58167
9.95
INS8250
6.95
NS16450
10.95
LM317T
.69
NE555
.29
LM741
.29
.49
78051'
7812T
.49
75150
1.95
75154
1.95
14411
9.95

8052.AH
BASIC

8088
8250
8251A
8253-5
8254
8255-5
8741
8748
8749
8755

-

65C02"
6522

388

v..zo

34.95
5.99
6.95
1.69
1.95
9.95
2.49
9.95
7.95
9.95
14.95

7.95
2.95

FORP5/2

EXTENDER CARDS
EXT-8088
EXT-30286
EXT·16
EXT·32

SIMPLIFY PROTOTYPING AND TESnNG
8·BIT FOR 8088 MOTHERBOARDS
16-BIT FOR 286f.l86 MOTHERBOARDS
MICROCHANNEL 16-BIT
MICROCHANNEL 32-BIT

28
28
28
28
28

28
28
28
28
28
32

•
•
•
•

62 BUS LINES
USE UP TO 24 14-PIN ICS
1940 TIE POINTS
DB2S D·SUB CONNECT .
PDS-604
$49.95

•
•
•
•

UL APPROVED
HEAT SETTING ADJUSTS
TIP TEMPERATURE READOUT
REPLACEMENT TIPS@ $2.9S
168-3C
$59.95

INCLUDES MANUAL
& SOFTWARE GUIDE

DATAllASEll 1 311. 95

74 SERIES LOGIC
.19
.16
.17
.19
.16
.29

32 BIT PROTOTYPE CARD
16 BIT WITH VO DECODING LAYOUT
PARTS KIT FOR JDR·PR16 ABOVE
16 BIT FOR VIDEO APPLICATIONS

PRICE
4.95
3-<9
3.95
3.95
3.49
3.69
4.25
4.95
4.25
5.95
• .95
5.95
5.95
8.95
9.95
29.95

EPROM ERASERS
7400
74LSOO
74LS02
7404
74LS04
74504
7406
7408
74LS08
7432

JDR-PR32
JOR-PR16
JOR-PR16PK
JDR·PR16V

l'C BREADBOARD-ON-A-CARD

EPROMS

MATH COPROCESSORS
inf
_ f S YEAR
8087
S MHz
89.95
1 1
8087·2
8 MHz 129.95
'e' WARRANTY
IOMHz 169.95
8087·1

80287

BIT WITH VO DECODING LAYOLIT
PARTS KIT FOR JDR·PRIO ABOVE

De<lck Moore, Director al E,._ng

- rr COl'ROCENORS

80287-3
80287-10

Interleaved memo<y Is UMd lo nutllly Iha! delay. First ll>e
memo<y Is dMded Into left ond right bank•. The pracMIOf
ll>en occ- ll>e memo<y by all.mating ~om one bank lo
anotMI. Whtie the left bank • recovMlg h'om on occeu
(PfechOrglngJ, ll>e right l>Onk Is ready lo go: on ll>e next
occea h'om the
bank the rtght bank recoven.

FOR AT
JDR·PR1016
JDR·PR10PK

._ft

STATIC RAMS
PART
TMM2016-150
HM6116LP·2
HM6264LP·15
HM62154LP·12
HM43256LP·15
HM43256LP·12
HM43256LP.10

FOR JCT
WITH ·5V AND GROUND PLANE
ABOVE WITH VO DECODING LAYOUT
PARTS KIT FOR JDR-PR2 ABOVE

•the

SIMM MODULES
PART
41256A88-12
41256A8B-80
421000A8B-10
421000ABB-10
421000A9B-80

Al!llough os lmportont to memo<y design as occe1111me,
CYCLE Hme b Mldom dlscuued beyond ll>e board~
lob. ACCESS Hme Is tne tme n I<*.. a memo<y chip lo 
make ltl contents avallabM to ~ ptoeMIOI' <r.od>. Of d0t•
the data Iha! ll>e ptOCMIOf wonfl ICIYed (Write). CYCLE time
Is~ lo acc... time plul precharge Hme. PR£CHARGE
Hme
Hme It lokes lhe memoty chip lo JestOfe h Wlt.mal
chclfge after a read Of write cycle. In many proceaot delJgnl.
the crlllcOl llmlng IOClor Iha! prevenfl bock lo bock memo<y
acc..... ls the precharge delay, l>ec...-wllhoul I, ll>e
proce1101 could run lul IPM<f ahead wllh no WAIT stat...

CRYSTAL

OSCIUATORS
5.95
5.95
4.95
•.95

74LS245
74LS273
74S298
74LS322
74LS367
74LS373
74LS374
74LS393
74LS682
74LS688

.79

.79
1.69
3.95
.39
.79
.79
.79
3.20
2.40

• SHIRT POCKET SIZE!
•ALL SIZES UP TO 4 AT A TIME
• ERASES MOST EPROMS IN 3 MINLITES

MOl OEO; GOlO-Pl.A TED COWTACTS; 1110" SHIElOEO
CBL·PRINTER
CBL-PRINTER-25
CBL-PRINTER-RA
CBL· OBZS.MM
CBL· DB ZS.MF
CBL·~SERIAL

DATARASEll
lntenotty Unit
(uWICm') ~
1,000
$ 119
$1311
l ,000
9,1100
$188
9,1100
$255

CBL· KBD-EXT
CBL-cNT·MM
CBL·FOC-EXT
CBL· MNT·9
CBL·MODEM
GENDER-VGA
GENDER-~25

PALS
16L8
16R4
16R6
16R8
20L8
20R4
20R6
20R8
20X8

PAL

2.95
2.95
2.95
2.95
4.95
4.95
4.95
4.95
4.95

Krr

AN ENTRY ·LEVEL
COMPLETE PAL
DEVELOPMENT
KIT FROM CUPL
FULL SUPPORT
FOR 16L8. 16R4,
16R6. 16R6. 20L8.
20R4, 20R6, 20R8,
AND20X8.
MOO-MPL-50FT
$99.95

BYTE • SEPTEMBER 1989

6 FT. PC PRINTER CABLE
25 FT. PC PRINTER CABLE
RIGHT ANGLE PRINTER CABLE
DB2S MALE·DB2S MALE 6 FT.
DB2S MALE· DB2S FEMALE 6 FT.
DB9 FEMALE ·DB2S MALE 6 FT
S FT. KEYBOARD EXTENSION
36-PIN CENTRONICS -MIM
37-PIN EXT. FLOPPY CABLE
~PIN MONITOR EXTENSION
MODEM ·DB2S-DB2S FEMALE
DB9-DB 15 ADAPTOR
DB~DB2S SERIAL ADAPTOR

9.95
15.95
15.95
9.95
9.95
6.95
7.95
14.95
9.95
6.95
6.95
4.!15
4.95

JIM'S BARGAIN
HUNTERS CORNER

POWER SUPPLIES
135 WATTPOWER SUPPtY
• UL APPROVED
• .5V@15A, +12V@4 .2A.
-SV@ .5A, · 12V@ .SA
PS-135
$59 .95
PS-150 150W SUPPLY $69 .95

Jim Wharton
JDR'o VP SOIH

HIGH SPEED

200 WATTPOWERSUPPtY

286/386

• UL APPROVED
• oSV@ 20A,.12V@ 7A,
-SV @ .SA. · 12V @ .SA

WILL BE $169.95

PS-200
$89.95
APPl.E TYPE tW,.,.LY

FLOPPY/HARD CONTROLLER
• 286f.l86 COMPATIBU: FLOPPY/HARD CONTROLLER

• WITH APPLE CONNECTOR
• .SV@6A. •12V@3A.
·SV@ IA,- 12V@ IA

• 1:1 INTERLEAVE FOR FASTER OPERATION
• CONTROLS UP TO 2 HARD DRIVES ·& 2 FLOPPIES
• ALLOWS CONCURRENT OPERATION OF 1 FLOPPY &
1 HARDDIRVE

PS-A

MCT·FAFH

Circle 6 on Reader Service Card (DEALERS: 7)

NEW LOW
PRICESI

VGA
COMPATIBLE
PACKAGE

2400BAUD
MODEM

$499

$9995

· HAYES COMPATIBILITY
•AUTO OIAUANSWEA
• SELF -TEST ON POWER UP
• FULL ANO HALF DUPLEX
• TOUCHTONE OR PULSE DIALING • 2ND PHONE JACK
PR0-241

DFI HANDY SCANNER-400 DPI

$199 95

~

• 720 X 540 MAX RESOLUTION. 64-0 X 480 IN 16 COLORS.
528 X 480 RESOLUTION IN 256 COLORS • IBM STYLE MONITOR
• VGA, EGA, CGA, ANO MGA COMPATIBLE
VGA-PKG (INCLUDES VGA CARO ANO MONITOR)

$359

VGA MONITOR

• 14" ANALOG VGA • GLARE RESISTANT SCREEN • 720 X 480
· TILT/SWIVEL BASE · FRONT MOUNTED POWER SWITCH
VGA-MONITOR

REUSYS MULTISYNCH

$429

• FULL FEATURED MULTISCAN MONITOR WITH UNLIMITED
COLORS • 800 X 560 RESOLUTION, 14" NON-GLARE DISPLAY
• AUTO SWITCHING • TTUANALOG VIDEO INPUT
JOA-MULTI

EGA SPECIAL! CARD & MONrrOR-JUST $479 1
EGA-MONITOR 14- AGB MONITOR
JDR-RGB 14- AGB MONITOR TILT/SWIVEL BASE
JOA-MONO 12· TTL MONOCHROME· GREEN
JOA-AMBER 12- TTL MONOCHROME-AMBER

UPRIGHT
CASE

DFI

ST-225
ST-125
ST-238
ST-138
ST-251
ST-251-1
ST-277
ST-4096

AVG.
FORM
SPEED FACTO
65MS
40MS
65MS
40MS
40MS
28MS
40MS
28MS

S-114"
3-112"
S-1 14"
3-112"
S-1 /4"
S-1 14"
S-1 14"
S-1 14"

XT ATFIH

DRIVE
ONLY

KIT

KIT

$199
$259
$219

$249

$309

$299

$289

$339

$373
$379
$429
$429
$499
$549

$279

$319

$369

$389
$389

$439
$449

$569

$679

ENHANCED KEYBOARDS:

FOR 8088 MB'S
FOR 8088 MB'S
FOR 286 MB'S
FOR MINI 286 MB'S
$59.95
MINl -286 Wl150W PS $149.95

DRIVE CONTROUERS:
MCT-FDC
MCT-FDC-HD
MCT-HDC
MCT-RLL
MCT-FH
MCT AFH
MCT AFH-RLL

$29.95
$49.95
$79.95
$89.95
$139.95
$149.95
$ 199.95

FLOPPY DISK CONTROLLER
1.44 MB FLOPPY CONTROLLER
HARD DISK CONTROLLER
ALL CONTROLLER
FLOPPY/HARO CONTROLLER
2861386 FLOPPY/HARD
2861386 ALL CONTROLLER

• ULTRA HIGH DENSITY
• READ/WRITE 720K DISKS . TOO
FD0 1 .44X BLACK FACEPLATE
F00-1 .44A BEIGE FACEPLATE
FDD· l .44 SOFT SOFTWARE DRIVER $1 9 .95
112 HEIGHT FLOPPY DISK DRIVES:
FD- 558
5·114" TEAC OS/DO 360K
F0- 55G
S- 114" TEAC OS/HO 1.2M
FDD- 360
5-114" OS/OD 360K
FDD-1 .2
5· 114" OS/HO 1.2M

$ 99.95
$ 129.95
$69.95
$95.95

DISPLAY ADAPTOR CARDS:
MCT-MGP
MCT-CG
MCT-EGA
MCT-VGA-8
MCT-VGA-16
MCT-MGMIO
MCT-MGAIO

LOGITECH MICE

~ • • THAEE ·BUTTON SERIES 9
lOfliHGH :~~oA~:~ ;~~~~~~IBLE
...

SERIAL MOUSE
SERIAL MOUSE WITH PAINTSHOW
SERIAL MOUSE WITH PUBLISHER
SERIAL MOUSE WITH PAINT/CAD
BUS MOUSE
BUS MOUSE WITH PAINTSHOW
BUS MOUSE WITH PUBLISHER
BUS MOUSE WITH PAINT/CAO

NEW LOW
PRICESI

MODULAR CIRCUIT TECHNOLOGY

SERIAL MOUSE

LOGC9
LOGC9-P
LOGC9-PBL
LOGC9-PC
LOGB9
LOGB9-P
LOGB9-PBL
LOGB9-PC

20MB
20MB
30MB RLL
30MB RLL
40MB
40MB
60MBRLL
80MB

MODEL

&seagate

BTC-5339 AUTOSENSE FOR XT/ AT , AUTOREPEAT $69 .95
AUDIBLE -cLICK" STYLE
$84.95
K103-A
$84.95
MAX-5339 MAXI-SWITCH W/TACTILE FEEDBACK

• 3-BUTTON OPTO-MECHANICAL
• 200 O.P.I. • 5- 112' CABLE
· USES SERIAL POAT COM 112
• INCL. SOFTWARE DRIVERS
DMS-200E
MOUSE & HALO-OPE SOFTWARE
DMS-200
$59.95

~~

SIZE

KITS
20MB$249
30MB$279

$299 95

SPACE SAVING DESIGN HOLDS ALL SIZES
OF MOTHERBOARDS AND INCLUDES:
• 250W POWER SUPPLY • MOUNTS
FOR 3 FLOPPY & 4 HARD DRIVES
• TURBO & RESET SWITCH • LED SPEED
DISPLAY • POWER & DISK LEO'S
· ALL HARDWARE. FACEPLATES & SPEAKER
CASE-100
CASE-FLIP
CASE-SLIDE
CASE-70
CASE-50
CASE-JR

$339.00
$239.95
$69.95
$69.95

HARD DISKS
20MB s199
30MB$219
40MB$319
28MS$389
60MB$389
80MB$569

$98 .95
$109.95
$149 .95
$154.95
$89.95
$104 .95
$139.95
$149.95

llfULTIFVNCTION CARDS:
MULTI VO FLOPPY CONTROLLER
MULTI VO CARD

MCT-MIO
MCT-10
MCT-AMF
MCT-AIO

MCT-RAM
MCT-EMS
MCT-AEMS

INTEGRATED MODULAR SYSTEM EASILY EXPANDS! ALL
MODULES USE A COMMON HOST ADAPTOR CARD--USE JUST
ONE SLOT TO PROGRAM EPROMS, PROMS, PALS & MORE

• UNIVERSAL INTERFACE FOR ALL
THE PROGRAMMING MODULESI
• SELECTABLE ADDRESSES
PREVENTS CONFLICTS
• MOLDED CABLE
MOD-MAC

UNIVERSAL MODULE
• PROGRAMS EPAOMS. EEPROMS ,
PALS . Bl -POLAR PROMS . 8748 & 8751
SERIES DEVICES: 16V8 ANO 20V8 GALS
(GENERIC ARRAY LOGIC) FROM LATTICE .
NS, SGS • TESTS TTL. CMOS, DYNAMIC
& STATIC RAMS · LOAD DISK. SAVE DISK .
EDIT. BLANK CHECK, PROGRAM. AUTO.
READ MASTER, VERIFY ANO COMPARE
• TEXTOOL SOCKET FOR 3· TO .6-W . 1c·s ( 8-40 PINS)
MOD MUP

Circle 6 on RelUkr Service Card (DEALERS: 7)

2861386 MULTIFUNCTION
2861386 MULTI VO CARD

$59.95
$49.95
$149.95
$ 199.95
$ 329 .95
$ 119.75
$99.95
$ 79.95
$ 59.95
$ 139.95
$59.95

llfEllfORY CARDS:

MODULAR PROGRAMMING SYSTEM

HOST ADAPTOR CARD $29.95

MONOCHROME GRAPHICS
COLOR GRAPHICS ADAPTOR
ENHANCED GRAPHICS ADAPTOR
8·BIT VGA. ANALOG ONLY
16-BIT VGA. 1024X768 RES.
MONOGRAPHICS MULTI VO
2861386 MONOGRAPHICS VO

576K RAM CARO
EXPANDED MEMORY CARD
286/386 EMS CARD

EPROM MODULE

$59.95
$129.95
$ 139.95

$119.95

• PROGRAMS 24-32 PIN EPROMS . CMOS EPROMS
& EEPROMS FROM 16K TO 1024K • HEX TO OBJ
CONVERTER •AUTO, BLANK CHECK/PROGRAM/
VERIFY • VPP 5. 12.5. 12.75. 13. 21 & 25 VOLTS
• NORMAL. INTELLIGENT. INTERACTIVE & QUICK
PULSE PROGRAMMING ALGORITHMS
MOD-MEP
MOD-MEP-4 4-EPROM PROGRAMMER li69.95
MOD-MEP-8 8-EPROM PROGRAMMER
259.95
MOD- MEP 16 1&-EPROM PROGRAMMER
99.95

DIGITAL IC MODULE

25 MHZ 386

$1049

• 10/25 MHZ
• 16 MB RAM CAPACITY · 8MB
ON-BOAR0(0K}. 8 MB RAM CARD
• USES 256K OR 1MB DRAMS
• 8 SLOTS : I X32·BIT RAM
2X 8- BIT & 5X 16-BIT
• SHADOW RAM FOR BIOS
VIDEO • AMI BIOS
• INTERLEAVED MEMORY
• ADJUST ABLE BUS SPEEDS
MCT-386MB25
MCT-386MB20
10/20 MHZ 386
MCT-386-M
8MB RAM CARD (0K )

12 MHZ MINl-286

UPGRADE YOUR '
MOTHERBOARD!

$849 .00
$ 149.95

s299

• ATCOMPATIBLE • KEYBOARDSELECTABLE 8/ 12MHZ
• EXPANDABLE TO 4MB ON· BOARD WITH I MB DRAMS (0K}
• SIX 16-BIT & TWO 8-BIT SLOTS • AMI BIOS • LED SUPPORT
MCT- M286-12
MCT- M286
MCT- M286-16
MCT- M286-20
MCT XMB
MCT-TURBO
MCT-TURB0-10

61 10 MHZ MINl -286
$269.95
8/ 16 MHZ 286
$489 .95
10/20 MHZ 286
$589.00
STANDARD 4.77 MHZ 8088
$87 .95
4.7718 MHZ 8088
$95 .95
4.7711 0 MHZ SINGLE CHIP 8088 $99.00

$129.95

• TESTS TTL, CMOS. DYNAMIC & STA TIC RAM
• AUTO SEARCH FOR UNKNOWN PART NUMBERS
• USER-PROGRAMMABLE TEST PROCEDURES
MOD-MIC

PAL MODULE

MOTHERBOARDS

$249.95

• PROGRAMS MMl. NS, Tl 20 & Tl 24 PIN DEVICES
• BLANK CHECK . PROGRAM. AUTO, READMASTER .
VERIFY & SECURITY FUSE BLOW
MOD- MPL

EPROM PROGRAMMER
• PROGRAMS 27XX ANO 27XXX EPROMS UP TO 27512
• SUPPORTS VARIOUS PROGRAMMING FORMATS &
VOLTAGES • SPLIT OR
COMBINE CONTENTS OF
SEVERAL EPROMS OF
DIFFERENT SIZES
• READ. WRITE . COPY ,
ERASE. CHECK & VERIFY
· SOFTWARE FOR HEX
AND INTEL HEX FORMATS
MOD-EPROM
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COMING UP IN BYTE
The following articles are in the works for upcoming BYTE issues . Most
will appear in October, but, computers being what they are and magazines
being what they are , nothing is carved in stone .

PRODUCTS IN PERSPECTIVE:
More and more users are turning to optical storage devices-write-once and
erasable- for archiving gigabytes of data. We look at both types of drives, for
both the Mac and the PC, in the October Product Focus.
INQUIRY II
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System reviews in October will cover two new Micro Channel
architecture-bus 80386SX machines from IBM and American Mitac.
Now that 32-Bit QuickDraw is available for your Mac , a printer capable of
reproducing its output sounds like a good idea. We look at such a printer ,
Tektronix's ColorQuick, in a peripheral review.
Software reviews: At long last, BYTE gets the opportunity to evaluate
release 3.0 of Lotus 1-2-3. Is it enough to hold off improving competition?
For the Mac, we look at Silicon Beach Software's SuperCard, which
improves and expands on HyperCard.

IN DEPTH:
We'll be covering optical technologies. While we tend to think of these as
something from the future, we have in fact had optical technologies for some
time . Lasers and their many implementations (e.g., printers , LCDs , and
LEDs) are an optical technology. So are CD-ROMs and other forms of optical
storage. And we are constantly seeing announcements of some of the
elements of optical computing: signals, interconnections , and forms of
packaging . Even optical computing itself is being accomplished with
varying amounts of success in academic laboratories. Indeed, rather than
being something from the future, optical technologies appear to be one of
the roads to it.

FEATURES:
This year marks the twenty-fifth anniversary of BASIC and the fifteenth
anniversary of Bill Gates and Paul Allen's seminal implementation of BASIC
for microcomputers. In our October issue, we'll present an anniversary
retrospective on BASIC by Bill Gates.
We'll also take a look at helical scan technology, a method of storing data
on magnetic tape that owes a great deal to the consumer VCR .
With the advent of desktop publishing, the design of digital typefaces has
become increasingly important. We'll show how digital fonts are designed
and implemented in a variety of systems.
Also, look for the regularly scheduled features of our columnists in both the
Expert Advice and Hands On departments, industry news in Microbytes,
new hardware and software of note in What's New, and the latest in
noteworthy items tested by BYTE staffers in Short Takes. Readers outside
North America, take note that the international Short Takes, Features, and
What's New sections of your copies are bonuses , not substitutes for items
appearing in the domestic version of the magazine.
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provided as an additional service by the publisher, who assumes no
liability for errors or omissions.
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•
217
218
219
220
221
222
224
225
226
227
229
230
231
232
337
233
228
234
235
236
237
238
239
240
241
242
207
208
209
210
387
388
243
244
245
246
247
248
392
393
249
250

Page No.

LOGITECH
.. 282
MANNESMANN TALLY ....... 205
MANNESMANN TALLY ....... 205
MAP INFO .
. . . 78
MARYMAC
.. 385
MATHSOFT,INC.
. . 51
MATRIX SOFTWARE .. . ..... 246
MAXCIMA CORPORATION ... 366
MAXON
.. 172
MAXON ........ . .. . . . ..... 172
MCGRAW-HILL BOOKSTORE . 281
MCGRAW-HILL NRJ .
176A-B
MEAD COMPUTER
.. 380
MEDIACYBERNETICS .
. 182
MEDIACYBERNETICS .
. 182
MEGA DRIVE .
. . 265
MEGATELCOMPUTER
. 156
MERRITT COMPUTERS ....... 74
METRABYTE ....... . . . ..... 386
MEXTEL . . .
. .. 180
MEXTEL . . . . .
. ... 180
MICRO PRESS ............. 174
MICROCOM ......... . ..... 231
MICRONICS .
. .. 275
MICROPROCESSORSUNLTD . 374
MICROSOFT .......... . ... 6,7
MICROSTAR LABORATORIES . 381
MICROWAY .
. .. 163
MICROWAY .
. 301
MICTRO/M2 LAB .
. .... 232
MITAC . . . . .
. .. . 161
MITSUBISHI . .
. .. 168,169
MITSUBISHI .
. .. 168,169
MIX SOFTWARE
. 337
MKS .
314
MONTGOMERY GRANT . .. . .. 116
MULTI-MICRO . .
. ... 251
MULTI-MICRO .
. ....... 251
NAGAN CORP.
. .. 370
.. ....... 304
NANAO .
.. .. .. .... 304
NANAO .
NANTUCKET .
. .. 335
NATIONAL INSTRUMENTS ... CUI
NATURAL MICROSYSTEMS ... 46
NEC HOME ELECTRONICS USA 19
NETWORK TECHNOLOGIES .. 372
NOHAUCORPORATION . .... 326
NOHAUCORPORATION ..... 386
NORTHGATE COMPUTER 170, 171
NORTHGATE COMPUTER 294,295
NORTON-LAMBERT ......... 59
NU-MEGA TECHNOLOGIES . 201
OKIDATA .
. . 122
ON-LINE STORE
......... 234
ORACLE .
. . 57
OST .
106
. 366
OVERLAND DATA.INC ..
PACIFIC COMPUTERS .
. . 368
PARA SYSTEMS ............. 89
PARSONS TECHNOLOGY ..... 87
PATTON&PATTON . . . ..... 110
PERISCOPE .
. .......... 125
PERISCOPE . . .
. .. . . 125
PERSONAL TEX
. 162
Pl COMPUTER ............. 146
PRECISION DATA PRODUCTS 372
PRINCETON PUBLISHING LABS181
PROGRAMMERS PARADISE 60,61
PROGRAMMERS WHOLESALER 44
PROHANCE TECH ., INC . . . 399
.. 43
PROTECH MARKETING
PSI .
368
P.C.BRANDS
. ... 135
P.C.BRANDS
. 136,137
.. 138,139
P.C.BRANDS
P.C.BRANDS
. 140,141
OMS . . . . .
159
.. 377
QUA TECH
QUA TECH ................ 3n
OUALSTAR CORPORATION
383
QUANTUM SOFTWARE SYS. . . 69
QUARTERDECK ...... . . 208A-B
QUARTERDECK ........ 208,209
QUARTERDECK .
. .. 208,209
QUARTERDECK .
. 208,209
QUARTERDECK ........ 208 ,209
.. 238
RACET
... 238
RACET
RADIO SHACK .
. ... CJV
RAIMA .............. . ...... 53
RAIMA .
. ... 114
.... 118
RAINBOW
RAINBOW .
. . 118
...... 339
RAINBOW
RAINBOW . . . . . . . . . . . . .
. 339
REAL TIME DEVICES . . . . .. 385
ROSE ELECTRONICS ....... 237
ROSE ELECTRONICS . . ..... 237
.. 253
RUPP CORPORATION
RUPP CORPORATION . . . . . 253
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251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
214
335
336
275
276
277
278
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280
281
282
283
24
25
284
285
286
287
288
289
390
290
295
296
329
330
297
298
299
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302
303
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305
306
307
308
309
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
391
328

Page No.

RUPP CORPORATION .
. .. 253
RUPP CORPORATION . . .... 253
RUPP CORPORATION .
. .. 253
RUPP CORPORATION .
. .. 253
SAFEWARE . ...... .. ....... 378
SANG COMPUTERSYSTEME . 120
SANTA CRUZ OPERATION .... 63
SCHWAB COMPUTER ....... 386
SCIENTIFIC ENDEAVORS . ... 310
SCIENTIFIC ENDEAVORS . . . 310
SCIENTIFIC ENDEAVORS .... 310
SCIOTO COMPUTERS ....... 378
SOFTWARE DEV.SYS........ . 83
SOFTWARE LINK .
. .. 76,n
SOFTWARE LINK .
. 76,n
SOFTWARE SECURITY ...... 147
SOTA TECHNOLOGY . . . ... . 99
SPECTRUM . .
. .... 94
SPSS .. . ... . .............. 287
ST SYSTEMS CORPORATION . 386
.. 111
STATSOFT
STERLING CASTLE .
. .. 34
STERLING CASTLE . . . . . . . . 34
STORAGE DIMENSIONS
340 341
.
'
340 341
'
(INTERNATIONAL) ...... 340,341
STORAGE DIMENSIONS
~~RNAT_IO~AL) ....• 340•m

~Nrcf~~RJ~~ENsioNs
~cf~~RJ~~ENSIONS .

... 24,25
SUMMAGRAPHICS
SUMMAGRAPHICS ....... 24,25
.. 24,25
SUMMAGRAPHICS
SUPERSOFT .
. 80
SURAH, INC. .
. .... 372
SWIRLSOFT . .
. ... 370
S'NW COMPUTER . . . . . . . . . 274
TALKING TECHNOLOGY . . .. 377
TATE PUBLISHING .
. 23
TATE PUBLISHING . .
. ... 23
TATUNG . . . . . . . . . . . . . . . .. 271
TECHNOLOGY POWER .
370
TELEBIT .
. ............. 142
TERMOTROL .............. 374
THE IDEA WORKS . . .
. .. 385
THE SMALL COMPUTER CO .. 258
THOMAS CONRAD . .
. 233
TMl,INC .
. ... 146
TOSHIBA . .
. ..... 75
TOSHIBA .
. 75
TOSHIBA . . . .............. 37
TOSHIBA .
. . 37
TOTE·A·LAP ............... 374
TOUCHBASE SYSTEMS ....... 36
TRAVELING SOFTWARE
. 266
TRUEVISION . . .
. .. 285
TURBO POWER .
334
TUSSEY COMPUTER PROD. 329
T.P.C. . . . . . . . . . . . . . . . . . .. 200
ULTIMATE TECHNOLOGY .... 372
UNITEX ........... . ....... 382
UNIVERSAL CROSS-ASSEMBLER386
UNIVERSITY OF MARYLAND . 184
VERMONT CREATIVE S/W .... 16
VICTORY ENTERPRISES ...... 42
VNSAMERICA . .
. ... 276
VNSAMERICA .
.. .. 332
WAREHOUSE DATA .
. 311
WELLS AMERICAN .
. .. 121
WELLS AMERICAN . . .... . . 121
WELLS AMERICAN .
. . 279
. 279
WELLS AMERICAN ..... ..
WINTEKCORPORATION .
9
WINTEK CORPORATION . . . . 383
WINTEK CORPORATION .
. 383
XEC PRODUCTS .
. 86
XELTEK .
. ..... ....... 374
ZWORLD . . . . . .
. 381
ZENITH DATA SYSTEMS .. ... 327
ZEOS INTERNATIONAL
.. 72, 73
.... 199
ZEOS INTERNATIONAL
ZEOS INTERNATIONAL .. 218,219
ZORTECH .
. ... 283

INTERNATIONAL SECTION
80 JS 1-64
No North American Inquiries please.

401 ACER ....... . ... . ..... IS-40,41
402 ACME TECHNOLOGY CORP . IS-57
403 ADDISON-WESLEY ........ 15-45
404 AMOS ................... IS-19
405 AQUARIUS SYSTEMS.INC ... IS-43
406 BIX ...................... IS-48
407 BLUE CHIP TECHNOLOGY .. 15-60
.. IS-58
BYTE PUBLICATIONS
BYTE PUBLICATIONS ...... 15-64
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408
409
410
411
412
413
414
415
416
417
•
418
419
420
422
463
423
424
425
426
427
428
429
430
431
432
435
436
437
438
439
440
441
443
444
445
446
447
448
449

PageNo.

BYTEWEEK/NEWSLETIER . . IS-55
CHERRY-Ml<ICISCIW.TERGM8H . IS-56,57
CLARION SOFTWARE ...... IS-21
CLARION SOFTWARE ...... IS-21
CONTROL TELEMETRY .... IS-38
COPAM ELECTRONICS CORP . IS-47
C&D TECHNOLOGY ,INC ... . IS-50
DATEX ................... IS-10
DIETRICH POS-EOUIPMENT IS-62
DISK STAR ............... IS-30
DR. HUGGLE & PARTNER . . IS-53
ELONEX .... .. ............ IS-9
FAST ELEKTRONIK GMBH . IS-46
FINLUX . .
. .. IS-29
FINLUX . . . .. .. . . . . . . . . . . IS-29
GAMMA PRODUCTIONS . . IS-12
GENOA . . ......
.IS-14
GREY MATTER .
. IS-63
HAUPPAUGE COMPUTER . . . IS-2
HWA HSIN . . .
. ... IS-26
IX I LTD.
. ..... IS-60
INES . . . . . . . . . . .
. IS-38
INFOSYSTEM '89 . . . . ... .. IS-52
INTEROUADRAM . . .
. ... IS-5
INTEROUADRAM ... ........ IS-7
INWIN DEVELOPMENT.INC . IS-44
KAP ... .. .. ... . .......... IS-37
LOGIC PROGRAMMING ASSOC. IS-44
MASHOV SfW EXPORT ..... IS-31
MAYFAIR MICROS ........ . IS-36
MICROMINT,INC...... . .... IS-18
MICROTRONICS TRADE SERV.. IS-22
NIPPON COLUMBIA CO, LTD . IS-39
NOVELL
...... ... . IS-23
PACIFIC DATA PRODUCTS .. IS-25
PACIFIC DATA PRODUCTS .. IS-25
PERICOM
.. IS-27
PRICE TREND LIMITED . . . . IS·28
QA TRAINING . ......... . .. IS-51
OUOTHA 32 . . . . . . . . .
. IS-62
SCANDEC TRIBUTOR ... ... IS-49

Inquiry No.

Page No.

451 SCOTTSDALE SYSTEMS .... IS-17
452 SCOTTSDALE SYSTEMS . . IS-17
453 SIEMENS . . . . .
. ... .. . IS-33
SOFTLINE CORPORATION .. IS·35
454 SOFTTEK COMPUTER ... . . IS-62
455 SOFTWARECONSTRUCTION IS-61
456 TOPLINK . . . . . . . . . . .
. IS-34
457 TRIANGLE DIGITAL ........ IS-60
458 TRITON TECHNOLOGIES ... IS-59
459 TRITON TECHNOLOGIES ... IS-59
464 T.S. MICROTECH .
. IS-54
460 UNITECH . . . . . .
. IS-20
461 USA SOFTWARE .. .. ..... IS-13
462 WINTECH ENTERPRISE .... IS-32
INT'L DIRECT RESPONSE POSTCARDS
C USERS JOURNAL . . . . . . . . .
LANGUAGE TECHNOLOGY . . .
METRABYTE . . . . .
. ...
MICRO SIM CORP. . . . . . . . . .
NATIONAL INSTRUMENTS ...
OSREPORT/PETERBOAOTECH ..
SOFTWARE BLACKSMITH . . ..
SOFTWARE EXCITEMENT.
TOUCHBASE SYSTEMS ... ... .

IS
IS
IS
IS
IS
IS
IS
IS
IS

REGIONAL SECTIONS
Mldweat

80MW1-12

476 COl,!PFAX,INC.. .
. .. . ..
en COMPFAX,INC..
. .....
478 DAKOTA COMPUTER ......
479 DATASOLVERS,INC . .
..
480 DATASOLVERS,INC .
.
481 HARD DRIVES INT'L
482 P&L COMPUTER SYS.
483 P&L COMPUTER SYS.
..

MW-7
MW-7
MW· S
MW· 2
MW· 2
MW-9
MW-4
MW-4

Inquiry No.
485
486
484
•
487
488
489

Page No.

THE NEXT WORKS . .
. MW· 1
THE NEXT WORKS .
. . .. MW-1
UNDERWARE ELECTR.
. .. MW-3
UNIXWORLD
..... . .... MW-8
Y.E.S. MULTINATIONAL ... MW-12
Y.E.S. MULTINATIONAL ... MW-12
ZERICON
..... MW-11

544
545

546
547
548
549
550
551
552
504
553
554
555
556
•
557
558
559
560
561
562
563

Pacific Coeet
516
517
518
519
•
520

Page No.
80PC1-16

3-F ASSOCIATES.INC
.. PC-9
ADV. DIGITAL CORP......... PC-3
ADV. DIGITAL CORP. ..
. . PC-3
Bl·LINK . . .............. PC-7
BYTEWEEKINEWSLETTER ... PC-C
CDS ..
. ....... PC-13

• OEXPO WEST 89IEXPOCONSUl ... Pc-&

60NE1-20

NortheHI
536
537
538
539
540
541
542
543

Inquiry No.

521
522
523
524
525
526
527
•
528
529

BITWISE DESIGNS .
. . NE-20
BITWISE DESIGNS .
. .. NE-20
COMPUTER EXPERT .
. . NE-14
COMPUTER EXPERT .
. NE-14
CONCEPTUALSIW . . .
. . NE-15
CONCEPTUALSIW . . .
. . NE-1 5
DTG,INC..
. .. NE-18
DTG,INC........ ... . .. . .. NE-18
ELECTRIFIED DISCOUl'fTERS ... NE-1
FOUNTAIN TECHNOLOGIES .... NE-7
HALSKAR SYSTEM
.. NE-12
HALSKAR SYSTEM .. ..... NE-12
HARVARD INFO SYSTEMS ... NE-4
HERTZ COMPUTER ........ NE-3
HY-TEC ..
. .. NE-17
HY-TEC .
. NE-17
INTERACTIVE TECH. ..
. . NE-11
ISLAND SYSTEMS . . . . . . NE-16
L&WMICROCOMPUTING .. NE-13
L&WMICROCOMPUTING . .. NE-13
M.S.C. . . . . . . ... .. ....... NE-9
PC LINK CORPORATION
. NE-6
RENEGADE . . . . . . . .
. NE-8
SUMMA COMPUTER . . .. NE-19
TELETEK
... NE-10
TELETEK
.......... NE-10
TRANS-M CORP .
. . ... NE-5
TRANS-MCORP .
. .... NE-5
USER FRIENDLY
. NE-2
USER FRIENDLY
.. NE-2

J B TECHNOLOGIES .
. . . PC-5
PEOPLESMITH SIW ......... PC-2
SOFTWARE ENG. STORE ... PC-16
TELETEK
PC-11
TELETEK
......... . PC-11
TRAN COMP. NETWORK ..... PC-1
TRAN COMP. NETWORK ..... PC-1
UNIXWORLD .. ......... . PC-12
WINTIME TECH. (USA) ...... PC-10
ZERICON
. PC-15

South

80 S01-12

• BYTEWEEK/NEWSLTR.
. S0-2
505 COMP.WHOLESALER CLUB .
. .. S0-3
506 COMP.WHOLESALER CLUB . . . . . . S0-3
498 OAYTRON ELECTRONICS ... S0-4
499 DTG,INC. ..
. S0- 11
500 DTG,INC. .
. S0-11
503 HARD DRIVES INT'L
... S0-9
507 OCTAGON TECH, INC ..... . . S0-5
508 OCTAGON TECH, INC ....... S0-5
509 SQUARE FIELD
... S0-7
510 SQUARE FIELD
.. S0-7
51 1 SUMMA COMPUTER .
. S0-1
512 UNDIERWARE ELECTR. ..... S0-12
• UNIXWORLD
... S0-8
• US DIGITAL .
. ...... S0-7
513 ZERICON
... S0-10
• Corr9Spond directly with company.

BYTE ADVERTISING SALES STAFF:
Steven M. Vito, Associate Publlsher/V.P. ol' Marketing, One Phoenix Mill Lane, Peterborough, NH 03458, tel. (603) 924-9281
Arthur Kossack, Eastern Regional Sales Manager, 645 North Michigan Ave., Chicago, IL 60611, tel. (312) 751-3700
Jennifer L. Bartel, Western Regional Sales Manager, 8111 LBJ Freeway, Suite 1350, Dallas, Tx 75251, tel. (214) 644-1111
L. Bradley Browne, Telemarketing Director, One Phoenix Mill Lane, Peterborough, NH 03458, tel. (603) 924-9281
NEW ENGLAND
ME, NH, VT, MA, RI , ONTARIO
CANADA & EASTERN CANADA
John C. Moon (617) 262-1160

McGrow-Hill Publications
515 BoylslDD S1tect
Boston, MA 02116
FAX: (617) 262-0430
ATLANTIC
NY. NYC, CT, NJ (NORTH)
Kim Norris (212) 512-2645
McGraw-Hill Publications
1221 Avenue of lhc Americas
281h Floor
New Yc><k , NY 10020
FAX: (212) 512-3520

SOUTHEAST
NC,SC, GA,PL, AL,TN,VA, MS
Thomas Tolber1 (404) 252--0626

McGraw-Hill Publications
4170 Ashford-Dum>OOdy Road
Suite420
Allania, GA 30319
FAX: (404) 252-4056

MIDWEST

McGraw-Hill Publications
Three Park way
Philadelphia, PA 19102
FAX: (215) 496-3828

SOUTHERN CA , AZ , NM,

LAS VEGAS
Ron Cordele (714) 557~92
McGrow·Hill Publications
3001 Red Hill Ave.
Building II-Suite 222
Cosia Mesa, CA 92626
FAX : (714) 557-2219

BlairBu ildi~

Tom Harvey (213) 480-5243
McGraw·Hill Publications
3333 Wilshire Boulevard //407
Los Angeles. CA 90010
FAX: (213) 480-5249

645 North Michigan Ave.
Chicago, IL 60611
FAX: (312) 751 -3767

NORTH PACIFIC
HI , WA, OR, ID, MT.

IL, MO, KS , IA, ND, SD, MN ,
KY, OH, WI , NB, IN, Ml

Kur1 Kelley (JU ) 751 ·3740
McGraw-Hill Publications

EAST
PA . NJ (SOUTH),
MD, W.VA, DE, D.C.
Thomas J. Brun (215) 496-3833

SOUfH PACIFIC

SOUfHWESI',
ROCKY MOUNTAIN
CO, WY , OK. TX, AR, LA
Karl Heinrich (713) ~~57
McGrow-Hill Publications
7fJ)OW. Tidwell Rd.-S\Jite500
Housion , TX 77t).i()

NORTHERN CA,
NV (excep< LAS VEGAS),
W. CANADA, UT
Christine Kopec (415) 362-4600

McGraw-Hill Publications
425 Bauery S11:ee1
San Francisoo, CA 94111
FAX: (4 15) 9.54-9786

FAX: (713) 462~26

International Advertising Sales Staff:

Bill McAfee (408) 879-0371
McGraw-Hill Publications
1999 Soulh Bascom Ave.
Suilel210
Campbell, CA 95008
FAX: (408) 879-9067

BYTE ens (lxJ)
Mark S1one (603) ~
BYTE Puhl ications
One Phoeni• Mill Lane
Peterl>orougb, NH 03458

eu,....·.

uxzi

The
M.rt
Brian Hi88ins (603) 924-3754
BYTE Publ ications
One Phoeni.x Mill Lane
P<ierborough, NH 03458
Rqlonal A.chwtlslng
Soou Gagnon (603) 924-4380
BYTE Publications
One Phoeni• Mill Lane
Peterborough, NH 03458
Larry Levine (603) 924-4379
BYTE Publications
One Phoeni• Mill Lane
P<ierborough, NH 03458
Barry Echavarria (603) 924-2574

National Sales
Llz Cayman (603) 924-2518
Dan Harper (603) 924-2598
Elisa Lis1er (603) 924-2665

BYTE Publ ications
One Phoeni• Mill Lane

Peterborough, NH 03458

BYTE Dtck M.lllnp
Ed Ware (603) 92oMl66
BYTE Publication s

One Phoeni• Mill Lane
Peterborough, N ff 03458
AIEIC Cclmpulina Dtd<
Cclmpullng ror Enalnttrs
Mary Ann Goulding
(603) 924-2664
BYTE Publica1ions
One Phoenix Mill Lane
P<ierboroogh, NH 03458

Pfterboroup, NH omc.
Advectising Fu: 603-924-75-07

BYTE Publicalions
One Phoeni• Mill Lane
Peiertiorougb, NH 03458

Frank Tanis, European Sales Manager, BYTE Publications,
Batenburg 103, 3437 AB Nieuwegein, The Netherlands, tel: 31 34 02 49496, fax: 3134 02 37944
Karen Lennie

McGraw-Hill Publishing Co.
34DoverSI.
Loodon WIX 4BR
England 0 I 493 145 I
FAX 0 I 493 9896

A lessandm Coari
McGraw-Hill Publ ishing Co.

Masaki Mori

Via Aavio Bancchini l

OverteaSCorp.
Room IS28

20123 Milan , IUtly
(2) 89010103
FAX: (2) 879 400

Ros Weyman
Mrs. Maria Sarmienlo
Serving Germany, Austria , & Switzerland Pedro Teixeira 8, Off. 320
Iberia Mart I
McGraw-Hill Publishing Co.
Madrid 4, Spein
34 Dover SI.
I 45 52 891
LondonWIX4BR
England 01 493 1451
FAX: 014939896

McGraw-Hill Publishing Co.
Kasumigaseki Bldg.
3-2-5 Kasumigasd<i,
Chiyoda·Ku
Tokyo IOO, Japan
35819811
FAX: 81 -3-581-4018

SeaveJt Lid .
503 Wilson House
19-27 Wyndham Si.
Cen!ral, Hong Kong
Tel: 5-260149
Telex: 60904 SEVEX HX
FAX: 852 5810 1283

Mr. Ernest McCrary
Empresa I nternacionaJ de
Comunicacoes Uda.
Rua da Consolacao, 222

~~n~l~ulo, S.P., Brasil
Tel: (11 ) 259-38 11
Telex: (100) 32122 EMBN

Se.aveJ< Lid.
400 On:hard Road , #10-01

Singapore 0923

;d:r;.~nsapore
Tele>: RS3S539 SEAVEX
FAX: 6.S 732 5129

SEPTEMBER 1989 • B Y T E

393

READER
SERVICE

To get further information on the products advertised in BYTE, fill out
the reader service card by circling the numbers on the card that cor
respond to the inquiry number listed with the advertiser. This 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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HARDWARE
800

ADD INS

401
517
518
15
404
23
26
407
43
44
52
53
55
56
342
82
86
87
88
413
106
107
117
422
463
125
126
129
427
430
142
143
144
432
154
161

ACEA .
. IS-40,41
ADVANCED DIGITAL CORP .. PC-3
ADVANCED DIGITAL CORP .. PC-3
ALPHA PRODUCTS
. 384
AMOS .... .... ........... IS·19
. 263
AAA-TECH,INC . ..
ATI TECHNOLOGIES .
. . 145
BLUE CHIP TECHNOLOGY .. IS-60
BOCA RESEARCH . .
. .. 196
BOCA RESEARCH .
. ... 196
....... 381
B&C MICRO
B&C MICRO
......... 381
CAPITAL EQUIPMENT CORP . . 108
CAPITAL EOUIPMENTCOAP .. 109
COMPUTER MODULES . . . .. 370
CONTROL VISION .......... 372
covox . .
. . 378
CURTIS.INC . . .
. 378
CUTIING EDGE .
. 367
C&DTECHNOLOGY,INC . . IS-50
EOTRON .
. .. ...... .. 119
EOTRON .
119
FTGDATASYSTEMS .
. 383
GAMMA PRODUCTIONS . . IS-12
GENOA .
. IS-14
G-TEK, INC.
. .... . 303
G-TEK. INC.
. . 303
HIGH RES. TECHNOLOGIES . 378
INES .
. .. IS-38
.. IS-7
INTERQUADRAM .
IOCOMM
.... 302
10 TECH
328
10 TECH
.... 386
KAP .
. .. IS-37
KMWSYSTEMSCOAP .. .. ... 191
LAWSON LABS .
381
MAXCIMA CORPORATION
366
178 MAXON .
. .. 172
179 MAXON .
. ......... 172
438 MICROMINT,INC .
.IS·1 8
194 MICROSTAR LABORATORIES 381
206 NEC HOME ELECTRONICS USA 19
212 NOHAU CORPORATION . . . 326
.. 386
213 NOHAU CORPORATION
~70~ .
. ..... 100
224 PERISCOPE .
. .. . . 125
225 PERISCOPE .
. . ... 125
2.27 Pl COMPUTER . .
. ....... 146
446 PRICE TREND LIMITED
. 15-28
.. ... 368
228 PSI ..
........... 377
239 QUA TECH
240 QUA TECH
.... 377
248 REAL TIME DEVICES ........ 385
249 RUPP CORPORATION ....... 253
... 253
250 RUPP CORPORATION
251 RUPP CORPORATION .
. . 253
252 RUPP CORPORATION .
. . 253
253 RUPP CORPORATION ...... 253
254 RUPP CORPORATION ..... . . 253
266 SOTA TECHNOLOGY . .
. 99
269 ST SYSTEMS CORPORATION . 386
.. NE-10
558 TELETEK
559 TELETEK
. NE-10
524 TELETEK .. ... .. •. . . .... PC-11
525 TELETEK
...... .. ... .. PC-11
301 TAUEVISION .
. . 285
462 WINTECH ENTERPRISE . . . IS-32
801

DRIVES

62 COMPACT DISK PRODUCTS ... 41
184 MEGA DRIVE
. 265
439 MICROTRONICS TRADE SERV. IS-22
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38
49
51
54
156
157
162
163
164
165
166
323
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HARDWARE PROGRAMMERS
AVOCET & QUELO .
. 381
BINARY TECHNOLOGY .
. 372
..... 377
BP MICROSYSTEMS
BYTEK COMPUTER CORP ... . 374
... 383
B&C MICRO
KORE.INC.
. ... 383
K.E.M. ELECTRONICS ....... 370
LINK COMPUTER GRAPHICS . 386
LOGICAL DEVICES .......... 370
LOGICAL DEVICES . .
. 370
LOGICAL DEVICES . .
. . .. 370
LOGICAL DEVICES .
. . .. 370
XELTEK .
374

803

INSTRUMENTATION

187 METAABYTE .
804
59
60
408
188
189
337
276
277
278
528
327
805
13
39
81
97
184
439
440
218
241
387
388
273
274
335
336
806
32
33
34
73
415
139
431
186
464
309

. 386
KEYBOARDS/MICE

CH PRODUCTS .
. 113
CH PRODUCTS .
. 113
CHERRY-MIKAOSCHAl.TERGMBH IS-56,57
MEXTEL ................. 180
MEXTEL .
. 180
PAOHANCE TECHNOLOGIES, INC . 399
.. 24,25
SUMMAGAAPHICS
.. 24,25
SUMMAGAAPHICS
... 24,25
SUMMAGAAPHICS
WINTIME TECHNOLOGY (USA) PC-10
ZEOS INTERNATIONAL ...... 199

Inquiry No.
420
429
203
204
230
284
809

Page No.

FINLUX .
. . IS-29
INTEAQUADRAM
. IS-5
NANAO
. . 304
NANAO .
. 304
PRINCETON PUBLISHING LABS . 181
TATUNG .
. . 271
NETWORK HARDWARE

10 ACS COMMUNICATIONS .
. 370
CLEO COMMUNICATIONS
. 210
371 CSS LABOAATOAIES,INC . . 226
372 CSS LABORATORIES.INC . . . 226
. 215
373 CUBIX CORPORATION ..
374 CUBIXCOAPOAATION ...... 215
. . IS-10
414 DATEX .
... . . 317
95 DIGIBOARD
DIGITAL EQUIPMENT CORP .. 242,243
376 DIGITAL PRODUCTS.INC . .... 241
136 IMCO MANUFACTURING ..... 367
. . 224
380 INTELLICOM ,INC .
381 INTELLICOM,INC.
. ...... 224
553 L&WMICROCOMPUTING . . NE-13
554 L&W MICROCOMPUTING .. NE-13
. . 231
384 MICROCOM . . .
. 232
385 MICTRO/M2 LAB . .
211 NETWORK TECHNOLOGIES .. 372
217 OST .......... ..... ....... 106
392 ROSE ELECTRONICS ....... 237
... 237
393 ROSE ELECTRONICS
.. IS-49
449 SCAN DEC TRIBUTOA
. . 233
390 THOMAS CONRAD . .
. . NE-5
560 TRANS-M CORP . .
561 TAANS-M CORP .
. . NE-5

MASS STORAGE
AK SYSTEMS .
. 378
BIOLOGICAL ENGINEERING . 376
CONTECH COMPUTER CORP. 381
DIGl-DATA . .
. 385
MEGA DRIVE .
. 265
MICROTAONICS TRADE SEAV. IS-22
NIPPON COLUMBIA CO, LTD . IS-39
. 366
OVERLAND DATA,INC.
OUALSTAR CORPORATION . . 383
....... 238
RACET
RACET . . . . ... .. .... ..... 238
STORAGE DIMENSIONSN.AMER340,341
STOIWlE OlMENSIONSN.AMEA340,341
STORAGE DIMENSIONS INT'L 340,341
STORAGE DIMENSIONS INT'L 340,341
MISCELLANEOUS
B & B ELECTRONICS . . . .... 374
BAYTECH ... ....... ...... . 188
BAYTECH
. . 188
COMPUTER FRIENDS .
. 385
DIETRICH PCS-EQUIPMENT IS-62
. . 240
INTEGRAND .. .. ..
INWIN DEVELOPMENT.INC . IS·44
MEAAITI COMPUTERS ....... 74
T.S. MICROTECH .......... IS-54
VICTORY ENTERPRISES .... . . 42

807

MODEMS/MULTIPLEXORS

27
66
72
216
286
298

ATI TECHNOLOGIES ........ 307
COMPUCOM .
. 366
COMPUTER FRIENDS .... . .. 385
OKIDATA ........ .. ....... 122
TELEBIT .. .. .. ... .. . . .... . 142
TOUCHBASE SYSTEMS .
. 36

808

MONITORS

401 ACER .. .
. .. IS-40,41
103 ELITE MICROSYSTEMS.INC . . 185
419 FINLUX . . .............. IS-29

810

POWER SUPPLIES

.. 216
377 EMERSON
378 EMERSON . . . . . . . • . . . . . 216
220 PARA SYSTEMS .
. 89
811

PRINTERS/PLOTIERS

118 FUJACOAP, INC.
367
HEWLETI-PACKARD PEA . 48A-H
HEWLEIT-PACKAAD PEA .. 481-J
171 MANNESMANN TALLY . . . ... 205
172 MANNESMANN TALLY .
. . 205
238 OMS
159
295 TOSHIBA .. .
. 75
296 TOSHIBA . . .
.. 75
MW-11
489 ZERICON
529 ZEAICON
...... PC-15
.. S0-10
513 ZERICON
812
331
89
109
110
111
112
167
168
509
510
813
411
418
233
244
245
246
247
265

SCANNERS/DIGITIZERS
COAECO,INC . .
. .. 336
DATA TRANSLATION.INC. . .. 85
FLAGSTAFF ENGINEERING .. 102
FLAGSTAFF ENGINEERING .. 102
FLAGSTAFF ENGINEERING .. 102
FLAGSTAFF ENGINEERING . 102
LOGITECH
66,67
... 66,67
LOGITECH
..... S0·7
SQUARE FIELD
SQUARE FIELD
. S0-7
SOFTWARE SECURITY
CONTROL TELEMETRY
.IS-38
FAST ELEKTRONIK GMBH .. IS-46
PAOTECH MARKETING ....... 43
RAINBOW . .
. 118
RAINBOW .
. .. 118
RAINBOW .
339
... . 339
RAINBOW
SOFTWARE SECURITY . .... . 147

Inquiry No.
832
476 COMPFAX, INC .
477 COMPFAX , INC.
833

Page No.

FAX MACHINES
. ... MW-7
. . MW-7
TERMINALS

105 EMERALD COMPUTERS.INC . .. 35
. IS-20
460 UNITECH
834

SYSTEMS

402 ACME TECHNOLOGY CORP . IS-57
16 ADVANCED LOGIC RESEARCH 2,3
17 ADVANCED LOGIC RESEARCH 2,3
ALLEN SYSTEMS ........... 374
. 115
AMPRO ..
405 AQUARIUS SYSTEMS.INC ... IS-43
519 Bl-LINK .
. .. . PC-7
536 BITWISE DESIGNS ... .... . NE-20
537 BITWISE DESIGNS .
. ... NE-20
520 CDS ADV.COMP.PROD . . . PC-13
78 COMPUTER SYSTEMS RES 20,21
80 COMPUTAADE .............. 88
412 COPAM ELECTRONICS CORP ... IS-47
83 CORPOAATE COMPUTEASOFOllA 92,93
84 CORPOAATE COMPUTERS Of IONA . 92,93
. .. 372
90 DCI COMPUTERS .
91 DELL COMPUTER ........ Cll,1
...... 65
92 DELL COMPUTER
DELL COMPUTER ....... 64A-B
104 ELTECH RESEARCH
..... 164
115 FORTRONCORP . ........... 39
116 FORTRONCORP .
. ... 39
545 FOUNTAIN TECHNOLOGIES . NE-7
119 GATEWAY2000
10,11
546 HALSKAA SYSTEMS ...... NE-12
547 HALSKAR SY~EMS .
. NE-12
424 HAUPPAUGE COMPUTER .. IS-2
549 HERTZ COMPUTER .
. . NE-3
130 HIMS COMPUTERS . .
. ... 322
131 HITEC(i EQUIPMENT CORP .. 381
425 HWA HSIN .
. ....... IS-26
. 27
IBM-PS/2 PRODUCT .
IBM-PS/2 PRODUCT .
. . 28,29
332 KAYPRO . .
. 331
333 KAYPRO .
331
153 KISS COMPUTING .
. ... 187
341 KUSTEM DATA SERVICES ... . 374
... 156
185 MEGATELCOMPUTER
192 MICRONICS
275
19 MITAC .
. .... 161
196 MITSUBISHI . . ....... 168, 169
197 MITSUBISHI .
. .. 168,169
200 MULTI-MICRO .
. ... 251
201 MULTI-MICRO .. .. ... . . ... .. 251
NOATHGATE COMPUTER 170, 171
NOATHGATE COMPUTER 294,295
507 OCTAGON TECHNOLOGIES.INC S0-5
508 OCTAGONTECHNOLOGIES,INCS0-5
. 146
227 Pl COMPUTER CORP.
446 PRICE TREND LIMITED . .
IS-28
482 P&L COMPUTER SYSTEMS . MW·4
483 P&L COMPUTER SYSTEMS . MW-4
243 RADIO SHACK . .
. . CIV
RENEGADE
. NE-8
256 SANG COMPUTERSYSTEME . 120
262 SCIOTO COMPUTERS .
. 378
453 SIEMENS . . .
. .... IS-33
266 SOTA TECHNOLOGY ......... 99
285 TECHNOLOGY POWER
... 370
. . 146
290 TMI . INC .
329 TOSHIBA . ............... ... 37
330 TOSHIBA . .
. ......... 37
457 TRIANGLE DIGITAL ........ IS-60
303 TUSSEY COMPUTER PROD . . 329
562 USER FRIENDLY .......... NE-2
.. NE-2
563 USER FRIENDLY .
312 VNS .
.. . 276
.. ... 332
313 VNS ...

READER
SERVICE
Page No.

Inquiry No.
316
317
318
321
322
325
326
391

WELLS AMERICA
......... 212
WELLS AMERICA . .
. .... 279
WELLS AMERICA .
. .. 279
WINTEK CORPORATION .. . .. 383
XEC PRODUCTS .
. .... 86
ZENITH DATA SYSTEMS ..... 327
ZEOS INTERNATIONAL .... 72,73
ZEOS INTERNATIONAL .. 218,219

SOFTWARE
814

522
24
25
289
815

37
498
124
132
435
175
292
222
259
260
261
267
268
270
816

CLARION SOFTWARE ...... IS-21
CLARION SOFTWARE . . . . IS-21
DAYTAON ELECTRONICS ... S0-4
GENERIC SOFTWARE ...... 179
GENERIC SOFTWARE .... . .. 179
GENESIS DATA SYSTEMS .... 330
GENESIS DATA SYSTEMS . . 330
IBM-SAA DIV.
. . 193-195
INFORMIX .
. ..... 45
. . . ... 45
INFOAMIX ...
INTELLIGENCE WARE.INC. .... 71
INTERACTIVE TECHNOLOGY NE-11
NANTUCKET . . .
. ..... 335
NOVELL . . ............. IS-23
..... 57
ORACLE
PEOPLESMITH SOFTWARE . PC-2
RAIMA .. .
. . .... .. . 53,114
TATE PUBLISHING ..... . ... .. 23
TATE PUBLISHING ..... . ..... 23
THE SMALL COMPUTER CO .. 258
IBM/MSOOS APPLICATIONS
Sclenllflc/Technlcal
BINARY ENGINEERING . . .... 38
DAYTRON ELECTRONICS ... S0-4
GOLDEN BOW .
. . . 264
HORSTMANN SOFTWARE ... 256
LOGIC PROGRAMMING ASSOC.IS-44
MATHSOFT,INC.
. ....... 51
NATIONAL INSTRUMENTS . . CUI
PATTON & PATTON ... . .... 110
SCIENTIFIC ENDEAVORS .... 310
SCIENTIFIC ENDEAVORS .... 310
SCIENTIFIC ENDEAVORS .... 310
SPECTRUM .
. .. 94
SPSS . .
. . . 287
STATSOFT
. . .. 111
IBM/MSOOS APPLICATIONS
Mlscell1neous

288 THE IDEA WORKS

... 385

817

IBM/MSOOS - CAO

20
21
113
114
305
319
320

AMERICAN SMALL BUS.COMP 130
AMS ..
. . .. 383
FOAESIGHTAESOURCES
157
FORESIGHTAESOURCES
157
ULTIMATE TECHNOLOGY .... 372
WINTEKCOAPOAATION .
.9
WINTEK CORPORATION . . . 383

818

IBM/MSDOS - LAN

370
375
•
379
382
214
454
557
511

ATTACHMATE CORP ......... 239
DATABILITY SOFTWARE SYS . 217
ELONEX .
. IS-9
FTP SOFTWARE ......... . .. 220
INTERNATIONAL COMP.GROUP ... 225
NORTON-LAMBERT .
. . 59
SOFTTEK COMPUTER .... IS-62
SUMMA COMPUTER ..... NE-19
SUMMA COMPUTER
. S0-1

819

Page No.

173 MAP INFO .
275 STSC ..

........ 78
343

820

IBM/MSOOS - LANGUAGES

47
48
96
•
151
158
•
328

BORLAND INTERNATIONAL ... 13
BORLAND INTERNATIONAL . . . 13
DIGITALK
.. 54,55
JENSEN & PARTNERS . . . . ... 105
JYACC,INC.. . .
. . 261
LAHEY COMPUTER SYSTEMS . 42
MICROSOFT .
. ....... . . 6,7
ZORTECH . . . . .
. .... 283

IBM/MSDOSAPPLICATIONS

Bualneaa/Ofllce
409
410
498
120
121
122
123
•
137
138
140
552
334
441

Inquiry No.

IBM/MSOOS-GAAPHICS
ECOSOFT . ..... . . . .

. . 70

821
29
30
35
36
42
45
48
28
540
541
417
499
500
542
543
127
128
133
134
426
340
504
150
151
159
160
169
170
436
182
183
198
199
215
221
522
207
208
209
210
•
455
271
272
279
281
299
302
•
324

IBM/MSDOS - UTILITIES
AVOCET SYSTEMS, INC. . . .. 79
AVOCETSYSTEMS, INC . .... 192
BE AWARE.INC . . . .
. 330
BE AWARE.INC .
. 330
BLAISE COMPUTING . .
. .. 47
BOLT SYSTEMS .
. . 132
.. 132
BOLT SYSTEMS
CADRE TECHNOLOGIES INC .. 31
CONCEPTUAL SOFTWARE . NE-15
CONCEPTUAL SOFTWARE . NE-15
DR. HUGGLE & PARTNER ... IS-53
DTG,INC. .
. . S0-11
DTG,INC. .
. . S0-11
. NE-18
DTG,INC..
DTG,INC..
. ......... . . NE-18
HAMMERLYCOMPUTERSERVICE . 254
HAMMERLY COMPUTER SERVICE . 255
HYPEAKINETIX
155
HYPEAKINETIX .
. ... . 155
IX I LTD.
. .. IS-60
.... 374
IMAGENET SYSTEMS
... NE-16
ISLAND SYSTEMS
JBSOFTWARE .
. ... 325
JYACC,INC . .. .............. 281
LANTANA . . .
. . 176
LANTANA . .
. .... 176
LOGITECH . .
. .... 282
LOGITECH
. .. . 282
MASHOV SOFTWARE EXPORT IS-31
MEDIA CYBERNETICS ....... 182
MEDIA CYBERNETICS ....... 182
MIX SOFTWARE .. . ....... . 337
MKS .
. 314
NU-MEGA TECHNOLOGIES .. 201
PARSONS TECHNOLOGY . . . . . 87
PEOPLESMITH SOFTWARE . PC-2
QUARTERDECK . . . .... 208,209
QUARTERDECK .. . ..... 208,209
QUARTERDECK .
. ... 208,209
QUARTERDECK .
. ... 208,209
QUARTERDECK ........ 208A-B
SOFTWARE CONSTRUCTIONIS-61
STEALING CASTLE .
. . .. . 34
STEALING CASTLE .
34
SUPERSOFT . .
. . . ..... 80
SWlRLSOFT .
. . .. 370
TRAVELING SOFTWARE . .... 268
TURBO POWER . . .
. ... 334
VERMONT CREATIVE SOFlWARE ... 16
Z WORLD . . . .
. .. . 381

822 IBM/MSOOS -COMMUNICATIONS
57
338
339
101
383
205
445
283
458
459

CENTURY SOFTWARE ...... 186
COMMUNICATION RESEARCH GP . 342
COMMUNICATION RESEARCH GP . 342
DIVERSIFIED COMPUTER . . 378
KEA SYSTEMS .
. . 229
NATURAL MICROSYSTEMS . . . 46
PEAICOM . . . .
. . . . IS-27
TALKING TECHNOLOGY ... . . 3n
TRITON TECHNOLOGIES ... IS-59
TRITON TECHNOLOGIES . .. IS-59

823

OTHER APPLICATIONS

Buelness/Ofllce
322 XEC PRODUCTS . . . . .

. .... 86

Inquiry No.
824

Page No.

OTHER - CROSS DEVELOPMENT

• SOFlWARE DEVELOPMENT SYS. . . 83
307 UNIVERSAL CROSS-ASSEMBLER .. 386

825
516
11
12
14
18
•
•
61
65
67
71
538
539
74
505
506
79
478
94
416
98
99
102
544
108
423
481
503
548
550
551
135
145
148
146
146
146
521
6
7
174
437
181
193
195
•
555
202
388
219
556
229
231
232
234
235
238
237
448
258
451
452
•
523
280
282
287
485
486
297
526
527
304

MAIL ORDER/
RETAIL

3-F ASSOCIATES.INC ...... PC-9
ADVANCED COMPUTER PRODUCT . 379
ADVANTAGE SOFTWARE .... 107
ALLREGULATOAAB .... .... 372
AMEAICALGROUP ......... 3n
BUYERS MART . .
. . 354,365
CALIFORNIA DIGITAL . . . . . 387
CLONE COMPUTER . . . .... 369
COMPUCLASSICS .
. 133
COMPUSAVE . . .... ...... 371
COMPUTER DISCOUNT WAREHSE . 126
COMPUTER EXPERT ...... NE-14
COMPUTER EXPERT .
. . NE-14
COMPUTER MAIL ORDER 100, 101
COMPUTER WHOLESALER ewe . S0-3
COMPUTER WHOLESALER ewe . S0-3
COMPUTERLANE . . .
. 373
DAKOTA COMPUTER ...... MW-5
DELTA COMPUTING TECH . ... 377
DISK STAR ........... ... IS-30
DISKCOTECH . . ....... .... 3n
DISKETTE CONNECTION . . 385
DYNAMIC ELECTRONICS .... 366
ELECTRIFIED OISCOUNTEASNE-1
EXECUTIVE PHOTO & SUPPLY 290
GREY MATTER ......... .... IS-3
HARO DRIVES INT'L . . . . .. MW-9
... S0-9
HARO DRIVES INT'L
HARVARD INFO SYSTEMS .. NE-4
. ... NE-17
HY-TEC ...
HY-TEC .......... ...... NE-17
IC EXPRESS .
. ...... 372
JADE .
375
.. 346,347
JAMECO
JAMECO .
. ..... 348,349
JAMECO .
. ..... 350,351
. ..... 352,353
JAMECO ..
JB TECHNOLOGIES . .
. . PC-5
J.D.R.MICRODEVICES .. 388,389
J.D.R.MICAODEVICES .. 388,389
MARYMAC . .
. . 385
MAYFAIR MICROS ......... IS-36
MEAD COMPUTER ..
. ... 380
MICROPROCESSORS UNLTD . 374
MICROWAY .
. ... 183
MICROWAY . . ..... . .. . ... 301
MONTGOMERY GRANT ...... 116
M.S.C.
. .... NE-9
NAGAN CORP.
. . 370
ON-LINE STORE .
. ... 234
PACIFIC COMPUTERS .
. 368
PC LINK CORPORATION .... NE-6
PRECISION DATA PRODUCTS 372
PROGRAMMERS PARADISE 60,61
PROGRAMMERS WHOLESALER . 44
P.C.BRANOS .
. . 135
P.C.BRANDS .
. 136,137
... 138, 139
P.C.BAANOS
P.C.BRANOS .
. 140,141
QUOTHA 32 . . ........... IS·62
SCHWAB COMPUTER . ...... 386
SCOTTSDALE SYSTEMS . .IS-17
SCOTTSDALE SYSTEMS .... IS-17
SOFTLINE CORPORATION .. IS-35
SOFTWAREENGINEERINGSTOR PC-16
. .. 372
SUAAH, INC..
S'NW COMPUTER .
. .... 274
TEAMOTROL .
. . 374
THE NEXT WORKS ........ MW·1
THE NEXT WORKS . . ..... MW-1
TOTE-A-LAP . .
. 374
TRAN COMPUTER NETWOAKPC-1
TRAN COMPUTER NETWOAKPC-1
T.P.C.
. ..... 200

Page No.

Inquiry No.

484 UNDERWARE ELECTRONICS MW-3
512 UNDERWARE ELECTRONICSS0-12
306 UNITEX ..... .............. 382
US DIGITAL .
. . S0-7
461 USASOFTWARE
. IS-13
314 WAREHOUSE DATA ........ 311
487 Y.E.S. MULTINATIONAL ... MW-12
488 Y.E.S. MULTINATIONAL ... MW-12

826

EDUCATIONAL/
INSTRUCTIONAL

403 ADDISON-WESLEY . .
. IS-45
22 ANNABOOKS . . . .
. . 367
406 BIX .
. .IS-48
. . 344
BYTE BACK ISSUES .
50 BYTE BITS . .
. . 370
345 BYTE BITS
...... 386
.. 288,289
BYTE BOOK CLUB
BYTE PUBLICATIONS ...... IS-58
BYTE PUBLICATIONS ...... IS-64
BYTE SUB. MESSAGE . .
. 281
BYTE SUB. SERVICE .
. . 48
BYTEWEEK/NEWSLETTER ... 403
BYTEWEEK/NEWSLETTER .. S0-2
BYTEWEEK/NEWSLETTEA ... IS-2
BYTEWEEK/NEWSLETTER .. PC-4
62 COMPACT DISK PRODUCTS ... 41
• COMPUTER BOOK CLUB 256A-B
70 COMPUTER BOOK CLUB .... 257
• DEXPO WEST 89/EXPOCONSUL .. PC-6
428 INFOSYSTEM '89 .
. . IS-52
155 KNOWLEDGE GARDEN ...... 401
• LIBRARY OF COMP&INFO SCI .. 32,33
• LIBRARY OF COMP&INFO SCI . 32A-B
180 MCGRAW-HILL BOOKSTORE . 281
• MCGRAW-HILL NAI . . . . . 176A-B
447 QA TRAINING . .
. .. IS-51
308 UNIVERSITY OF MARYLAND . 184
UNIXWORLD ...... ..... MW-8
UNIXWOALO
... PC-12
.. S0-8
UNIXWORLD

827
•
176
190
443
444
226

DESKTOP
PUBLISHING

ADOBE . ...
MATRIX SOFTWARE .
MICRO PRESS
PACIFIC DATA PRODUCTS
PACIFIC DATA PRODUCTS
PERSONAL TEX .

828

MISCELLANEOUS

85 COUNT DISK .
255 SAFEWARE .

829
8
9
•
152
242
257
454
263
264
269

... 207
... 246
. .. 174
.IS-25
.. IS-25
. 162

..... 187
. 378

OPERATING
SYSTEMS

2001 SALES
..... 280
2001 SALES
. 280
IBM-AIX PRODUCT .
. . . . 14, 15
KADAK PRODUCTS . .
. .... 74
QUANTUM SOFTWARE SYS.. .. 69
.. 63
SANTA CRUZ OPERATION
SOFTTEK COMPUTER . ... IS-62
SOFTWARE LINK ..... .... 76,n
SOFTWARE LINK ..
. ... 76,77
ST SYSTEMS CORPORATION . 386

830 ON-LINE SERVICES
"
450
68
479
480

........... 134,293
BIX .
. 312,313
SIX .
.... 129
COMPUSERVE . .
MW-2
DATASOLVEAS,INC .
... MW-2
DATASOLVERS.INC
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REQUEST FREE INFORMATION BY FAX
Attention BYTE Readers!! Now you can fa x your requests fo r free product and advertiser info rmation
featu red in this issue.
Just fax this page to 1-413-637-4343. You ' ll save time because your request fo r informa tion will be pro
cessed as soon as your fax is received .
Circle the numbers
below which correspond
lo the numbers assigned
to advertisers and pro
ducts that interest you.

Check off the answers to
questions "A'" through "C".

Remove this page or
copy this page clearly
and fax it to the number
above.

Print your name. ad
dress, and fax number
clearly on the form .

Fill out this coupon carefully. PLEASE PRINT.

Address

Ci1y
Su11e/Provincc

Zip

Country
(

__

)

------

Phone Number

(

__ ___ _ _ _
)

Fax Numbe r

A. What is your level of ma nagement responsibility?
1 0 Senior-level Management
2 0 Other Management
J 0 Non-Management
B. What is your primar y job function/principal area of
responsibility? (Check one.)
4 0 Administration
s 0 Accounting/ Finance
6 0 MlS/DP/lnforrnalion Center
7 0 Product De ign and Development
8 0 Research and Development
9 0 Manufacruring
10 0 Sales/Marketing
11 0 Purchas ing
12 0 Personnel
13 0 Education/Training
14 0 Other: - - - - - - - - - - - - - 

C. Please indica te your organization's primary business
activity : (Check one.)
Computer-Related Businesses:
1s 0 Manufacturer (Hardware, Software)
16 0 Computer Retail Stores
11 0 Consultants
18 0 Service Bureau/ Planning
19 0 Distributor/Wholesaler
20 0 Systems House/In1egra1orNA R
21 D Other: - -- - - - - - - - - - - -- 
Non-Computer-Related Businesses:
22 0 Manufacturing
23 0 Finance, Insurance, Real Estate
24 0 Reta.ii/Wholesale
is 0 Education
26 0 Government
21 0 Military
28 0 Professions (Law, Medicine. Engineeri ng. Architecture)
29 0 Consulting
JO 0 Other Business Service
J I 0 Tran portation. Communications, Utilities
J2 0 0ther: - - - - -- - - - - - -- - - 

0
0

I already subscribe to BYTE.
Please send me one year of BYTE Magazine fo r $24.95
and bill me. Offer valid in U.S. and possessions only.

EJ\ITE

SEPTEMBER 1989

14
34
54
74
94
114
134
154
174
194
214
234

1
21
41
61
81
101
12t
141
161
181
201
221

2
22
42
62
82
102
122
142
162
182
202

3
23
43
63
83
103
123
143
163
183
203

4
24
44
64
84
104
124
144
t64
184

5
25
45
65
85
105
125
145
165
185
204 205
222 223 224 225

241
261
281
301
321
341
361
381
401
421
441
461

242
262
282
302
322
342
362
382
402
422
442
462

243
263
283
303
323
343
363
383
403
423
443
463

244 245 246
264 265 266
284 285 286
304 305 306
324 325 326
344 345 346
364 365 366
384 385 386
404 405 406
424 425 426
444 445 446
464 465 466

481
501
52t
541
561
581
601
621
641
661
681
701

482 483 484 485 486 487 488 489 490 491 492 493 494
502 503 504 505 506 507 508 509 510 511 512 513 514
522 523 524 525 526 527 528 529 530 531 532 533 534
542 543 544 545 546 547 548 549 560 551 552 553 554
562 563 564 565 566 567 568 569 570 571 572 573 574
582 583 584 585 586 587 588 589 590 591 592 593 594
602 603 604 605 606 607 608 609 610 611 612 613 614
622 623 624 625 626 627 628 629 630 631 632 633 634
642 643 644 645 646 647 648 649 650 651 652 653 654
662 663 664 665 666 667 668 669 670 671 672 673 674
682 683 684 685 686 687 688 689 690 691 692 693 694

721
741
761
781
801
821
841
861
881
901
921
941

722
742
762
782
802

7
27
47
67
87
107
127
147
167
187
207
226 227
6
26
46
66
86
106
126
146
166
186
206

247
267
287
307
327
347
367
387
407
427
447
467

8
28
48
68
88
1<Ml
t2S
148
168
188
208
228

9
29
49
69
89
109
129
149
169
189
209
229

248
268
288
308
328
348

249
269
289
309
329
349
368 369
388 389
408 409

428 429
4-48 449
468 469

10
30
50
70
90
110
t30
150
170
190
210
230

11
31
51
71
91
111
131
151
171
191
211
231

t2
32
52
72
92
112
132
152
172
192
212
232

13
33
53
73
93
113
133
153
173
193
213
233

250 251 252
270 271 272
290 291 292
310 311 312
330 331 332
350 351 352
370 371 372
390 391 392
410 411 412
430 431 432
450 451 452
470 471 472

253
273
293
313
333
353
373
393
413
433

15
35
55
75
95
115
135
155
175
195
215
235

17
37
57
77
97
117
137
157
177
197
217
236 237
16
36
56
76
96
116
136
156
176
196
216

254 255 256
274 275 276
294 295 296
314 315 316
334 335 336
354 355 356
374 375 376
394 395 396
414 415 416
434 435 436
453 454 455 456
473 474 475 476

257
277
297
31 7
337
357
377
397
417
437
457
477

18
38
58
78
98
118
138
158
178
198
218
238

822

842
862
882
902
922
942

724
744
764
784
804
824
844
864
884

725
745
765
785
805
825
845
865
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Hugh Kenner

Putting Mike in a Box
THE RISE OF THE EXPERT COMPANY:
How Visionary Companies Are Using Ar tificial I ntelligence
to Achieve Higher Productivity and Profits
by Edward Feigenbaum, Pamela McCorduck, and H. Penny Nii
n 1972, Hubert Dreyfus wrote the book What Computers
Idiffuse
Can't Do, which he says is pretty well anything that draws on
experience. One story tells how a computer struck back
by beating Dreyfus at chess. Still , chess experience, as he
might have retorted, is anything but diffuse; it's fiercely con
centrated, and experts have a monopoly. What they know can
be arranged for a system to consult by way of decision trees.
The same, we're now learning, is true of other sorts of expe
rience . How does your doctor decide you need a triple bypass?
In the years I've been asking doctors a like question over the
dinner table, I've not heard one coherent answer. What they
know, they don 't seem to know how they know . Yet, yes, it's
formulable knowledge, so reducible to hard questions and hard
answers that an expert system called MYCIN could simulate a
huge range of diagnostic expertise . MYCI N, which dates from
1976, drew on more pooled experience about bacterial infec
tions and optimal treatments
than any one internist likely
had, and it never suffered
from distraction or sagging at
tention. It 's become the stock
instance of Al doing some
thing useful at last.
You can buy an expert-sys
tem skeleton called !st-Class
for your microcomputer-no
toy, it's one of several Al
shells in use at DuPont-and
use it to set up a savvy ques
tion-and-answer tree for a
subject that concerns you.
The ma nual' s example: "I've
a 7-oz package that must be in
Omaha tomorrow (which isn't
a Saturday) , so what's my best
gamble?" (Answer: Express
Mail; but if the deadline is
prior to 10:30 a.m., try Fed
eral Express .) That draws on
the know-how of a shipping
room expert. Call him Jack :
I st-Class has provided Jack
in-a-Box.
What Jack-in -a-Box ad
vises you could figure out for
yourself, if not as fast, from a
master list of rates and sched
ules. The Mike-in-a-Box kept
at DuPont is more interesting.
Round the clock a massive
400
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distillation system runs , and the output must be 99.99 percent
pure . A turnkey operation, you'd think? No . "The distillation
column had to be watched constantly, and complex purges de
cided on the spot." The only man who had really mastered the
art was an engineer named Mike . For 10 years, the routine for
humbling smart-aleck upstarts was to place them where they
had to do Mike' sjob.
Then, in a month of interviews. Mike ' s subtle web of under
standing got transferred to an expert system. In effect, Mike is
now available 24 hours a day and will stay on call long after he' s
retired. The savings are $100,000 a year.
Paging through the case histories found in The Rise of the
Expert Company, I was struck by the commonness of Mike de
pendency, how often there's one crucial person who gets
phoned at midnight about a crisis. And the very fact that help
can be delivered over the phone makes it likely that an expert
system can simulate the cru
cial person. On the screen,
just as on the phone , questions
are prompted by your answers
to previous questions . Once
the data is deemed sufficient.
there's a recommendation .
One expert said the chief ben
efit he'd received from Al
was being able to count on un
broken sleep.
Another aspect of Mike de
pendency is this: The years
that were steeping Mike in
savvy also swept him toward
retirement, so let' s pray we
can soon count on someone
else showing comparable
learning skills . Expert sys
tems never retire , and they are
readily modified as param
eters are altered.
"The same corporate
streamlining that affected
most American firms in the
early 1980s has reduced staff
at DuPont by 30 percent since
1981, but that represents a
loss of perhaps 70 percent in
experience, since much of
that reduction was through
early retirement. A few hun
dred of those early retirees
conlinued
ILLUSTRATION : TIM TEEBKEN © 1989
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information!
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resources like data, text, logic, graphics,
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knowledge.
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new ground and creates a fundamentally different way to use computers. According to its
corporate users... KnowledgePro does just that."
lnfoworld ... "We don't live in a computational world. If we're going to move knowledge around
we need tools... The same person who will learn macros in Lotus can learn this."
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are being brought back to have their expertise captured in ex
pert systems that will help do the jobs they used to do them
selves." And they love it . The Al people point to "the immor
tality syndrome."
The capture technique can vary. At Nippon-Kokan Steel,
where it may take 20 years to train a blast-furnace operator
(someone whose readings of several thousand sensors can keep
the beast from dumping or else choking up), the very best oper
ator came to be known as "God," and setting up an expert sys
tem so all the furnaces could be as well run as God's meant

T he prime
narrative theme ofthe
book is how a mere
hint that we might, ah,
"automate Mike "
impinges on corporate
sociology.
Knuckles whiten.

winkling out of him knowledge "even he didn't know he had."
He's like those physicians I've talked to. At the other extreme,
there exist Mikes who are so articulate you just turn on the tape
recorder and stand back.
American Express, DEC, DuPont, Texas Instruments,
Schlumberger, IBM, Toyota, Fujitsu, Westinghouse ... they all
have AI systems stowed away here and there (and decentralized
DuPont has several hundred). Given the evident benefits of an
automated Mike at strategic junctures, it all sounds open-and
shut. It wasn't and isn't. The prime narrative theme of the book
is how a mere hint that we might, ah, "automate Mike" im
pinges on corporate sociology. Earflaps are buttoned, eyes
averted . Knuckles whiten. Why?
Managers tend not to realize how dependent they are on a
tiny platoon of Mikes, or how fragile that dependence is.
(We've a system working here, haven't we?) Then there's the
NIH (not invented here) syndrome: We know our business, let
eggheads tend to theirs . Or the mention of Lisp and Prolog
turns eyes glassy. Or you're talking about spending money, and
we're comfortable where we are, amid a smooth payroll flow.
Worst, if word gets to Mike himself prematurely, he'll panic.
Me? replaced by a robot?
No, he won't be replaced, he'll be assisted; it's important to
have the word reach him in that form, so put that he'll crave the
assistance. Generally, in scenario after scenario, what has paid
off in happy Mikes and million-dollar savings has been the zeal
of some middle-level person who understood just the right way
to keep persisting.
At American Express, a man named Robert Flast worked
month in, month out , against all manner of corporate obstruc
tion, until a system was in place that automates the vetting of an
unexpected credit request phoned in by, say, a book dealer in
402
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Paris. In effect, it automates a 5-inch-thick manual of which
humans were supposed to recall any relevant detail in a 70-sec
ond time frame. (Say "no" wrongly, and you've lost a transac
tion. Say "yes" wrongly, and you've pointed yet another file to
the bad-debt basket.) The annual yield of the Al system, which
simply lets a human decide from improved information, is esti
mated at $27 million. (And a human who doubts the system's
recommendation can ask it to outline its reasons.)
And at Northrop Aircraft, Ken Lindsay and Bob Joy took the
"Ken and Bob Show" (an Apple on a dolly, with a demonstra
tion program hacked in BASIC) to office after office in building
after building till they'd gotten agreement that a system called
ESP could automate the immensely intricate and often wasteful
process of scheduling the flow of 20,000 parts into a jet fighter
(speedup factor: 12 to 18).
And at Texas Instruments, a man named Harry Tennant
landed the firm a $50 million Air Force contract when the firm
wasn't yet convinced that its newly formed Al division had been
a good idea. Stories about MYCIN ("but when you've heard
those stories once you don't want to hear them again"), demon
strations of Lisp prototyping ("but Lisp can seem to be all about
matching parentheses")-such had been about the state of the
action when Uncle Sam came fishing for a system whereby de
cision makers who were too far along in their careers to bother
with computer language could query a big database in plain En
glish. TI asked for a data sample, the Air Force obliged, and
Tennant had a demonstration program running in five days. He
even makes it sound easy: "I worked late one night."
The Rise of the Expert Company is chatty and ill-structured
and laden with redundancy and badly needs an index-but is
still worth your time. Whether Natural Computation: Selected
Readings, which is edited by Whitman A. Richards , merits
your time depends on you . It's a fat paperback compilation of
college-course readings, replete with sentences like-hold your
breath
" Human walking is a very complicated activity in which the
cyclic movements of the lower extremities translate the body in
the forward direction. These movements are due to the action of
muscles, which in turn are coordinated by the nervous system ."
True, and human writing results from twitching of the fin
gers. These are learned papers, with coauthors and academic
addresses and kudos to granting bodies. What they're about ,
though , isn 't risible: efforts to get a computational handle on all
manner of human activity, starting with vision. That was Al's
old plenary dream, before expert systems (in the purist view)
reduced it to compacted instruction manuals . Have a look at #4
on the Cartoon Algorithm, which addresses from another angle
the art historian Ernst Gombrich 's classic question : How do we
recognize a caricature when most "information" is missing and
what's left is demonstrably wrong? Or at #12, where a Connec
tion Table shuttles the reader between visual and verbal presen
tations, not omitting freaks like Milne's heffalump and Pen
rose's triangle. Or at . .. well, you go and look. •
The Rise of the Expert Company, Times Books, New York:
1988, 322 pages. $19. 95
Natural Computation, MIT Press, Cambridge, MA: 1988, 561
pages, $25

Hugh Kenner is a professor ofEnglish at Johns Hopkins Univer
sity. His reviews have appeared in publications like the New
York Times and Harper's. His recent books include A Sinking
Island and Mazes. He can be contacted on BIX as "hkenner. "
Your questions and comments are welcome. Write to: Editor,
BYTE, One Phoenix Mill Lane, Peterborough, NH 03458.
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No matter how well acquainted you are
with making in1portant personal
computing decisions-decisions that may
involve hundreds of thousands of
dollars-the value of those decisions is
only as good as the value of your
information. Without quali ty
information-it's hard to make quality
decisions.
BYTEweek , McGraw-Hill's n ew weekly
n ewsletter for professionals in the
personal compu ter industry, is devoted to
giving you that quality information
through its timely and compact one-stop
n ews format.
This n ew publication provides you with
short, easy-to-read selections of the m ost
important n ews and technological
developments of th e past week . And
BYTEweek interprets this n ews \vi th in
depth commentary and analysis.
Subsc1ibe to BYTEweek for quality
information. Rem ember, quality
in . . . quality out.
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subscription includes 50 issues p lus a
free three-mon th subsc ription to
BlX-a $49 value. Through BIX you
ca n di rectly access the Mic robytes
Daily n ews se rvice a n d communicate
with othe r BIX u e rs.
Don't miss this opportunity! In the
U.S.. call BYTEweel<"s toll-free numbe r:
1-800-258-5485, in N.11. and outs ide
the U.S.. cal l: 1·603-924-9281.
BYTF.week offers a 1nun e.\·-ha, ·k ).!wutullee If you're
110 1 eomple t<'ly sa l isfi rd.
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PACHYDERMIC
PERSONNEL
PREDICTION
A bold new proposal
for matching high
tech nology people
and professions
ver the years, the problem of
finding the right person for the
right job has consumed thou
sands of worker-years of re
search and millions of dollars in fund
ing. This is particularly true for high
technology organizations where talent is
scarce and expensive. Recently, how
ever, years of detailed study by the finest
minds in the field of psychoindustrial in
terpersonal optimization have resulted in
the development of a simple and fool
proof test to determine the best match be
tween personality and profession. Now ,
at last , people can be infallibly assigned
to the jobs for which they are truly best
suited .
The procedure is simple: Each subject
is sent to Africa to hunt elephants. The
subsequent elephant-hunting behavior is
then categorized by comparison to the
classification rules outlined below. The
subject should be assigned to the general
job classification that best matches the
observed behavior.

0

Classification Guidelines
Mathematicians hunt elephants by going
to Africa, throwing out everything that is
not an elephant, and catching one of
whatever is left. Experienced mathema
ticians will attempt to prove the existence
of at least one unique elephant before
proceeding to step I as a subordinate ex
ercise. Professors of mathematics will
prove the existence of at least one unique
e lephant and then leave the detection and
capture of an actual elephant as an exer
cise for their graduate students.
Computer scientists hunt elephants by
exercising Algorithm A:
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I. Go to Africa .
2. Start at the Cape of Good Hope.
3. Work northward in an orderly man
ner, traversing the continent alter
nately east and west.
4. During each traverse pass ,
a. Catch each animal seen.
b. Compare each animal caught to a
known elephant.
c . Stop when a match is detected.
Experienced computer programmers
modify Algorithm A by placing a known
elephant in Cairo to ensure that the algo
rithm will terminate. Assembly lan
guage programmers prefer to execute
Algorithm A on their hands and knees.
Engineers hunt elephants by going to
Africa, catching gray animals at ran
dom, and stopping when any one of them
weighs within plus or minus 15 percent
of any previously observed elephant.
Economists don ' t hunt elephants, but
they believe that if elephants are paid
enough, they will hunt themselves .
Statisticians hunt the first animal they
see n times and call it an elephant.
Consultants don't hunt elephants, and
many have never hunted anything at all,
but they can be hired by the hour to ad
vise those people who do. Operations re
search consultants can also measure the
correlation of hat size and bullet color to
the efficiency of elephant-hunting strate
gies, if someone else will only identify
the elephants.
Politicians don't hunt elephants, but
they will share the elephants you catch
with the people who voted for them .
Lawyers don't hunt elephants, but they
do follow the herds around arguing about
who owns the droppings. Software law
yers will claim that they own an entire
herd based on the look and feel of one
dropping.
Vice presidents of engineering, re
search , and development try hard to hunt
elephants, but their staffs are designed to
prevent it. When the vice president does
get to hunt elephants, the staff will try to

ensure that all possible elephants are
completely prehunted before the vice
president sees them . If the vice president
does see a nonprehunted elephant. the
staff will ( I) compliment the vice presi
dent 's keen eyesight and (2) enlarge itself
to prevent any recurrence.
Senior managers set broad elephant
hunting policy based on the assumption
that elephants are just like big field mice.
but with deeper voices.
Quality assurance inspectors ignore
the elephants and loo k for mistakes the
other hunters made when they were
packing the jeep.
Salespeople don't hunt elephants but
spend their time selling the elephants
they haven't caught , for delivery two
days before the season opens. Software
salespeople ship the first thing they catch
and write up an invoice for an elephant.
Hardware sa le speople catch rabbit s,
paint them gray, and sell them as desktop
elephants.

Validat ion
A validation survey was conducted about
these rules . Almost all the people sur
veyed about these rules were valid. A few
were invalid, but they are expected to re
cover soon. Based on the survey, a statis
tical confidence level was determined .
Ninety-five percent of the people sur
veyed have at least 67 percent confidence
in statistics . •
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Are you u. ing a DOS-based per onal computer for control
ling in trumentation? Do you want the be t available soft
ware tools for acquiring and analy7ing data u ·ing ·tandard
DOS programming language ? If your answer to the ·e
que tion is yes. Lab Window. · i just the . elution you're
looking for. The unique LabWindows function panel inter
face lets you interactively control your instrumentation
hardware and collect data, a well as automatically generate
Micro oft · C or Quick BASIC program code for your appli
cation.
With LabWindow you can control GPIB, RS-232. or VXI
in trument . or plug-in data acqui ition cards for PS/2 and
PC-AT computers. For standalone instrument u er . the
LabWindows instrument library has over 50 ready-to-use
instrument drivers so you can program your instrument
u ing intuitive instrument-specific function panels. without
knowing the instrument in ide-out.
Becau e acquiring data is only one element of your applica
tion. LabWindows has a complete set of Qu ickB ASIC and C
compatible libraries for data analy is, pre entation, and
storage . Manipulate arrays, create a histogram, or use the
optional Advanced Analy i Library 10 perform operations
such as Fast Fourier Tran fom1s, digital filtering. and curve
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fitting. Give your program a big performance boost using the
pecially optimized LabWindows analy ·i routines for comput
er with an 80387 numeric coproces or. For your data presen
tation and storage need . use the LabWindow Graphic Library
to create multiplot graphs, bar charts. or catter plots, and use the
Data Fomrntting Library for data logging and file operations.
If you're looking for the right tools 10 take maximum advantage
of your DOS computer using Quick BASIC or C for data acqui
it ion and analysi . there is only one olution ... LabWindow ..
Call National In truments at (800) IEEE-488 to peak with a
sale. or applications engineer about how LabWindows can help
you.

Ask for a FREE Catalog
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The
Tandy®
5000MC
Our most
powerful 386™
based computer.

The remarkable Tandy
5000 MC Professional Sys
tem is pure performance,
from the Intel® 80386 pro
cessor operating at 20 MHz
to the high-speed memory
with cache controller that
provides RAM-fast access to
your data.
With the 5000 MC, you
have the high-performance
platform needed to take
full advantage of industry-

standard MS-DOS® applica
tions, powerful new MS®
OS/2 programs or multiuser
SCO XENIX® software.
Operating at 20 MH z, the
5000 MC cuts through the
big jobs like database man
agement, large spreadsheets
and sophisticated graphics.
And with its IBM® Micro
Channel™ compatible ar
chitecture, it's the ideal
high-end PC workstation.

Tandy Computers: Because there is no better value:'M
lnlel and 386/TM licensed lrom Intel Corp IBM/Reg TM and Micro Channel/TM IBM Corp
MS. MS·DOS and XENIX /licensed from Microsoft Corp

The Tandy 5000 MC has
power to share . It's system
architecture provides high
performance in data-transfer
rates when the 5000 MC is
configured within a 3Com
workgroup or a XENIX mul 
tiuser environment.
The Tandy 5000 MC is
the new alternative in per
sonal computing. From the
broadest selection of PCs
made in America.

ltad1e /haeK
COMPUTER CENTERS
A DIVISION OF TANDY CORPORATION
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