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Introduc__· . . . .,. .
It's everything
aWmdows spreadsheet
was meant to be.
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After listening care!i.Illy to ,,·hat Qur cus
tomers were looking l'or in a Windowsrn spread
sheet , \re developed Lotus 1-2-3' for Windows
with three goals in mind.
First, make it a full-ll cdged Windows
appl ication.
Second , introd uce innovations that deliver
a perfect balance of power and simplicity.
And th ird, make it fully compatible with all
of the earlier versions of 1-2-3 that millions or
1-2-3 users are fam iliar with.
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Well. we\ 1e done all this. And a whole lot
more. Which, no doubt, is why 1-2-3 !or
Windows wa5 awarded Byte Magazille's Best
New Windo1cs Application at Comdex/Sprillg '9 1.
For starters, the most exciting part of 1-2-3
for Windows is its Smartlcons,r"an innovative
"one-click" approach tor automating common
spreadsheet tasks and fine tuning your working

Push the slash key and you 'II have instant access to thefamiliar
J-2-J mPnu u;hich will appear in a window on your screen.

environment iOr even greater productivity. You 'll
also !ind these Srnartlcons in all our Windows
products, in ·luding Ami Pro™ 2.0, our awarcl
winn ing word processor:

Vi!ll 'll j l'l'I ri.qhl at
hfJ me 1r ilh our trul'
1Vi 11do1rs i11tl'lface.L-\ /1(/
you co 11 easi/.IJ i ntegra l!' your
spreadsheet data 1cith utl1Pr
1Vi11dmrs ap11l ica/i1JllS.
5 YEAR.WKJ

Our palelle qf r:11sto11d::a/Jle
Smart/cons m i1 be si::ed
and placed rmy1rl1Pre u11
your screen.
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1986
$983
$2.367
$5,623
$3.895
$12,868

Our intemr:lire gmph
gotlN!J llll'a/1.5 yo11 ('(II/
prerieu•11ml select by - - 
em 111plea 1cide1w1,qeof
chart and yraph tw11's.

Return on
Adventure

@
{... }

SciFi

Theprogram includes
1lrl11/Je TJJJJI' .lla narfl'r"
(1l'lM), ® thr' leadi11y
scalablejunt mo 11a_qe1: f or
011tslamli11g spreadshl'et
publishi11,q and
prf'se11/atiu11 optio ns.
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Comedy
Romonca
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Average

1907
$2.739
$3.597
$6.388
$3.133
$15,857

lnv es tm~nl

85.0%
93.5%
110.8%
95.0%
100.0%

97.5%
98.5%
109.5%
89.5%
100.4"

1908

1909

1990
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Five Year Revenues
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tS12-3fo1· mdows.
With 01ir ··:m1111in ;· ·':011 111 nut'· and )its/ win! preri1'11·
.li:at11 rrs. .11011 c1111nf111e and 1w1)i'1·/ yo11r 1rurk b<fore 11011 11ri11/.
Which mm 11s .11r111r 011tp 11/ ll'ill a/1wlfSIH' .f11s/ 1c/ia/ you 11 ·1111/
it to 111>. Without 1111.11 surprises at !hi' 11ri11t1•r
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Unlike the Tholbar'" in Microsoft' Excel,
1-2-3 for Windows actually lets you create your
own icons for the tasks that are unique to you.
And .ves, 1-2-3 for Windows fuJl:i exploits the
Windows envirmm1enl. \\ hich means it includes
pull clown menus , dialog boxes, sizable windows ,
mouse support, full DOE support and everything
else you'd expect in a true Windows application.
What 's more, with its interactive graph gallery, you
can select by example a wide range of graph types, includ
ing true 30 graphs in bar, line, area, stacked bar and pie.
Of course, when you're ready to print, your results will be nothing short of
perfection . And thanks to its Auto Compress feature, you can easily make an entire
report fit on one page.
Beneath it all , you'll have the complete power of 1-2-3 at work for
you . Including 3Dworksheets, Solver goal-seeking foatures and external
data access through DataLens ~
And finally, to make the mm e to Windows a simple one for 1-2-3
users, we've included the 1-2-3 Classic' commands in the program.
Where, at the push of the sl~sh key, the familiar 1-2-3 menu will appeai~
full y functional , on screen. ~o 1-2-3 lor Windows offers you complete
file, style, macro and keystroke compatibility wi th all of the previous
versions of 1-2-3.
So sec why Lotus 1-2-3 for Windows
is more than a great Windows spread
sheet. It's everything you've been looking
!or in one.
And now, you can upgrade from your
current version of 1-2-3 to 1-2-3 for
Windows and get both 1-2-3 a11d Ami Pro
2.0 for just $ 199~ Asuggested retai l value
of $645. For a free auto demo , or to order
your upgrade directly from Lotus;* call
Lotus 1-2-3
1-800-TRADEUP, ext. 6374.

1'liese Smartlcous
giveyon ''one-click ''
----
shortcutsfor your
--
mustjh1quently used
tasks, such as opening
a11d saving files

and printing.
Use I hemfor a variety of
aclil'ities, from simple

functions like
--------
auto-summing ranges
to morepowrrjul
analytical tasks, such
as accessin,q Solvm:
Smartlmn~gire you

easy ac.c.ess to Windo1cs
functi:r111a/ity like
---
cutting, copying and
pasting to andfrom
the clipboard.
Virtually any

fomw tl'ing task ,11ou.
need to do, includi ng

-

pasting one cell 's style to

a range of cells, is just
nnr click away.
Sma rt!cons make
it incredibly easy to
arrang1• your uw ksheets - - - 
in three different viell'S:
tile, wsc.ading a11d
3Dperspective.
Click thi:~ and you ·11
createcharts and graphs
automatically. 1'l1en the
icon palette ·1l'ill change - - - 
to provideSmart/cons

that enhance your
graphs.
Run and de-bug macros,
select macro keywonl~.
or create your own

custom izrd iconsfor
your macros.

1-2-3 for Wmdows
I S m a r tll'u n ~ i ~ a tt.1tli·mark 11f J,111u... ll1 •n-loµm e11t CC1rJ'Hir:11 11111 . (.;Jas-"iC is a n·~b t n1 ·!1 1r:ulnnark l1"""'"d to l.. llu!> l>e,·..Jop11w111 C11 ri ·orat1on Am i Pru !:; a trademark or Samna ('orpora11on.
an agcr amJ 1\1'\1:m· r<·gi~ tNP d 1rad1•11111rb of .·\d oll!' S,\'M(·rns. lnro rporated. • • Pll'<i<;t• have your rr1:d11 ra re! anti prod1v1 p ar ka~ 1· m1dy wht! n you 1·all . !11('anada. ca ll l-SOO-Mi8 -lf10!l .
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The POWERPRO ARRAy is a
showcase for all of the latest
advances in microcomputer
technology. High performance
SO- i-ll1d 33-MI IZ i 48<-iDX"r~ i
CPUs are fully complemented
by a 32-bit EISA bus and an
ALR 32-bit Advanced Disk
Array (ADA) controller with
2-MB of disk cache (expand
able to 8-MB).
In today's mission
cri tical ne twork server
and multiuser host
~--~ environm nts you
need a system that can give
you both c utting edge speed
and the safety of nhanced
data integrity. You need the
\LR POWER PRO :\HKAY.

A modular system design
gives you the abi lit y to replace
your curren t i486 CPU with a
fast er one whenever your
p rformance requirem ents
inc rease 

Jw:t ll~ ~ C!Pll ! n1

You can even plug in a
second i486 processor.
doubling the
POWERPRO's processing
power .
We've balanced all of
th se cutting edge fea
tur s with tl1e industry·s
most advanced multiple
disk subsystem.Every
POWERPRO ARRAY
comes s tandard witl1 the
ADA ontroller. and two
or four high performance
IDE drives . With th
ADA. you can utilize the
POWERPRO ARRAYs
multiple disks in configu
rations that will boost

Prices and configurations su b}ect 10 chaogo wilhout notice . Verify competil lvo pricing and c:onligurations with manulocturor. Prices based on U.S. dollars. ALA Is a regis1ored ttademal1!. ol Advanced Logic
Aasoarch. Inc. AU other brand and product namos are trademarks or registorod trademarks of their respectlvo ownors. C> 1991 by Advanced Logic Research , Inc.

Some Want
Power.
Some Want
Security.

TheALR
POWERPRO
~

Delivers

Both.

disk performance (strip
ing), increase capacity
(spanning). or protect
your data by providing a
constant backup
(mirro rin g). With more
than tw o disks. you can
even imple m ent various
combinations of these
technique s .
And because the
POWERPRO is d esigned
to be COMPAQ SYSTEM
PRO compatib le . it has
o ff-the-shelf compa tibility
witl1 most popular dual
processing mult iuser and
ne tw o rk envi ronments.

Processor
Memory Co che
Upgrodesto
Dual Processing
Standard RAM
Bus Architecture
Tota/EISA
Expansion Slots
Hord Drives
Price

ALR '
POWERPRO AARAY

Compaq•
SYSTEMPRO'"

Single 33·MHz 1486DX'"
512·KBexp. to l·MB

Single 33·MHz 1486DX
512·KB exp. to 1·MB

YES

YES
8·MB
EISA

17-MB
EISA

8
Two 210·MB, < 15ms
$16,995

With the ALR POWERPRO
ARRAY. you can have it all ! To
find out more. call :

1-800-BUY-POWR
r\ va ilablc nationwide
;11 1l1ese selec1ecl resellers :

lft@1ffl1@1
1'<•· ··
1<........ .. .. . ......... l'\", . .....

Two 2 10·MB. <19ms
$18.999

ALR
~~-Advanced

Logic Research, Inc.

94(>1 Jeronim o Jrvlnc. C 1\ 927 18
TEL: 17 1.!-i 58 1·6770 FAX : 17141 5 81·9240

ConnectlngPo4nt'I l l ·
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COMP'\JTHQNTHS

Circle 10 on Inquiry Card (RESELLERS: 11 ).
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ALR PowerPartner
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FEATURES

26

MICROBYTES
MCC's super/semiconductor could
mean faster memory; Intel doubles
clock speeds; and new chips for
digital video and audio.

53

FIRST IMPRESSIONS
Putting Words to Windows
A trio of next-generation
word processors set new standards
for Windows.

118

Making the GUI Talk
New technology addresses the GUI access barrier for visually impaired
and learning-disabled people.

131

Whither xBase?
The foremost applications development language for the microcomputer
derives its vitality from aggressive competition .

141

Classic Languages, Part 4: Af>L
Despite its unique symbols and narrow focus, this language
is still finding new applications.

58

Nanao
FlexScan T560i,

a new standard
for graphics displays

STATE OF THE ART

150

MULTIMEDIA:
SOLUTIONS ANTICIPATING
AMARKET
Introduction

153
Harvard Graphics
for Windows,
presentation power in an
easy-to-use package

62

Multimedia technologies provide
the tools that can help you make
your presentations come alive.

163

177
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Intel/IBM's AudiG-Video Kernel
A new set of hardware and software
standards introduced by Intel and IBM
promise to speed progress
in desktop multimedia.

189

Inside QuickTime
Apple's latest system software can take the pain out of producing and playing
multimedia presentations.

198

4

Chips Deliver Multimedia
New processors are emerging
that have the features needed
to bring multimedia to the desktop.

WHAT'S . NEW
The Eclipse-SL uses Intel's
new chip, Alps' laser printer
runs quietly on the LAN,
Design Master VGA has
resolutions for CAD, Windows
and OS/2 get programming
utilities, Snap-Master for
Windows lets you create test
instruments, and more .

Information's Human Dimension

Resource Guide: Multimedia Software Sampler
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SOLUTIONS FOCUS
The Perfect Pitch

85

~

The BYTE Lab picks the best presentation
software for Windows , DOS, and the Mac.

226

by Jerry Po11mel/e
Did personal computers
bring down the
Evil Empire?

Network Fax Servers Come of Age (Slowly)
Which fax server is right for you?

249

Notebook Power Management at Its Zenith

103

The BYTE Lab tests the Mastersport ,
the first notebook computer to use Intel's
power-saving 386SL CPU .

257

Sun's Newest Desktop Powerhouses Raise
the SPARC Performance Ante

113
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A second look at ALR ' s PowerPro VM , and
a cost-effective router for your Mac network .
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Beyond File Sharing
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What fax servers ,
CD-ROMs,
and other add-ons
do for LAN s.
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in speed and price for SPARC systems .

261
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The Revolution
Continues
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What's Wrong
with Unix?
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doesn't love Unix .

371
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The Bubbly and the Babbly
What do AI scripts,
the human mind,
and gourmet restaurants have
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372
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Sorting Out Schedules

295

by David Fiedler
Feature-rich mail management
programs for Unix .

Problems and algorithms
of organizing people and time.
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UNDER THE HOOD
The Mlps R4000

303

Mips's new RISC processor is the
spearhead of the ACE consortium.

283

SOFfWARE CORNER
Remove TSR DOS Programs
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MACINATIONS
Malting Yourself Truly
Mac Portable
by Don Crabb
Don ' s problems with trying
to find the " perfect" portable
Mac computing environment.

10
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Power supplies, ScanJet troubles,
and the origins ofJoo and bar.
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If

you thought you'd have to compromise on your next High Resolution monitor,
· think again. With its new 14" PanaSync™ CI395, Panasonic®brings all the compelling
clarity and richness of non-interlaced graphics within reach.
Turn it on, and you'll see your most graphics-intensive applications in a whole new
light. Compared to interlaced monitors, images will be sharper, edges cleaner, details
finer. With noticeably less flicker. Because now you're getting the whole picture, not
just every other line. And the CI395 is as easy on your eyes as it is on your wallet
like all Panasonic monitors, the CI395 has excellent ergonomics. Controls are front
mounted, and a tilt -swivel stand is included
So, whether your desktop is MS-OOS, a MAC II* or one of the other leading workstations, before you spend several
hundred dollars more on a new monitor, spend a few minutes at·your
Mvnitors, Cornputers, Peripherals, Printers,
authorized Panasonic dealer. He'll show you that value has never
Copiers, 'Jjpetmiters & Facsimiles
looked so good
For further information on the PanaSync C1395 Multi-Frequency Monitor,
telephone 1-800-742-8086.
Office Automation~

Panasonic

•MAC II is a registered trademark of Apple Com puter, Inc.
An optional Clble is required for Macintosh, the C8 1M 2.
M4-BY

Engineered {Or the office. Designed for people.
Circle 114 on Inquiry Card
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Formula

Format

INorrnal
Quick, pick afimctivn. That's how the Too/bar works:easy access to everydayfeatures. For i11Sta11ce, to get a quick coltmm total, simply hit the A11tos1m1~ button, a11d there yo11 go.

just a point and a click do the
trick: charting, fomwt changes,
macros, you name iL
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Create mz illsla11t report: /zit tlze 011//ining arrow to co/lapse or expand your worksheet, showing
as much or as little detail as you need to. Then create a chart in one step, display
it right on the worksheet, attd voilii-whal you see 011·scree11 is what you get al the printer.
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There's one very with other Windows applications, like
important factor that MicrosoftWord forWindows. (Just what
most spreadsheets don't you'd expect from the people who pio
know how to handle: you. neered the first Windows spreadsheet.)
But Microsoff
And Microsoft Excel reads and
_.....,.....,._..... Excel 3.0 for WindowsN writes Lotus·files. And converts 1-2-3.
Miw:,°!oie:~~'/:Js~:e1.ing has changed all that.
macros. And offers online help to guide
With plenty ofeasy-to-use fea you through your transition from Lotus
tures like the Toolbar;·you may start to the friendliest spreadsheet ever seen
to think ofMicrosoft Excel 3.0 as an on the personal computer.
extension ofyour thought process in
Finally, consider that, even ifyou
stead of a spreadsheet.
are using Lotus 1-2-3, you can upgrade
Which makes it easy for you to to Microsoft Excel 3.0 for only $129:
do some powerful things, such as con Just see your local reseller or give us a
solidating up to 255 worksheets at a call at (800) 323-3577, Dept.WIS.
time, regardless offormat or structure.
Microsoft Excel and you. It all
Or take Solver. It lets you start adds up.
with a desired result and work back
wards to find the variable you need.
It's also easy to share results
•Pfu.sfrrWlil and upplicabksak.3 Uu.()ffugoodfor cu1Tt11/ ON'ftt'13'. ofLotus 1·23. SupnCalc~ Oua1tro• Pro and VP Ptonner. Pk"OJl:allcw2·4 u~cks/orddivtr)• upon rtcri/>l of order/rt M~. O/ftrapins l2iJl/!Jl. limil ontpercuslomer. &stller prices
may vu,,., Call (or rystnn r€quirtments. Ofltr good only in tht 50 United Stain. C 1991 MicfflS()/I Corporation. All righ Ls r~rwd. Prmttd irt tire US.A In tht Unittd Stoia, cab (8()()) 323-3577. /Xpl. WIS. Rw informatKm 011ly: In Canada. call (800)
56..1·9048: oubidr. /Jut Unitr.d SlaJa and Canada, caU (206) 936-8661. Micr<wJjl and tM Microsoft logo art Trgislertd trrulnnarlu and Autosum, Tho/bar and Windo"" are trrukmarb of Microsoft CorPomlion. /.nlw and 1·2-3 are registered lrademarlu of

UJ/us Dwrlopnuml °"fKmJtion.

EDITORIAL
MICHAEL
NADEAU

Why Windows Needs OS/2
S/2 has always had its supporters: developers,
corporations, and individual end users who saw
its potential as a welJ-integrated applications en
vironment. It appears that with version 2.0 that
potential will be realized. Based on our experi
ences with a beta version, OS/2 2.0 is a well-designed op
erating system that runs both DOS and Windows as ad
vertised-and better.
This is news worth cheering
Competition between IBM about, even if-especially if-
you are a Microsoft Windows
and Microsoft will make
fan. Two strong companies
competing fiercely to develop
both 05/2 and Windows
a 32-bit operating system en
sures that OS/2 and Windows
better products
New Technology (NT) will
evolve rapidly in response to
one another and that end-user concerns will be quickly ad
dressed.
A quick look at the historical record bears thi s out.
When Microsoft ' s Excel and Borl and International 's
Quattro spreadsheet packages were first released, Lotus
1-2-3 looked drab in comparison. Lotus was forced to
upgrade its product with features similar to or better than
those of its competitors. Other examples exist in almost
every major software and hardware category. Innova
tion drives the computer industry, and competition drives
innovation.

0

Big Enough for Both
Looking for a winner between the two, therefore, is point
les because they need each other. Each will offer unique
features; each will have its own loyal following. The
Windows applications base has quickly built up to criti
cal mass, but OS/2's ability to run DOS and Windows ap
plications within its 32-bit Presentation Manager shell
provides an appealing upgrade path. The market is big
enough for both of them.
Competition among 32-bit PC operating systems will
not only step up the pace of innovation, but the better
products that result will increase overall demand. IBM and
Microsoft will vie for dominance on the marketing front,
as well, with promotional blitzes. This will increase vis
ibility exponentially for both products, whetting the pub
lic's appetite to a greater degree than either of them could
singl y.
The Intel-based PC market needs the energy this contest
will generate, too. Apple's System 7.0, Motif, and high
end operating systems on other platforms are encourag
10 BYTE • DECEMBER 1991

ing DOS and Windows users to defect. But more impor
tant, applications will be demanding more and more from
the operating system.
Multimedia, for instance, appears unstoppable. The 16
bit environments today are only barely capable of running
applications with multimedia features in a meaningful
way. It 's not just a performance issue; current PC oper
ating environments treat sound and video as an after
thought. Both Windows and OS/2 will eventually have to
integrate multimedia capabilities, not treat them as ap
pendages.
And operating systems will have to become more so
phisticated in how they allow applications to interact and
share data with one another. Microsoft 's Object Link
ing and Embedding application programming interface is
a good start, and the market will demand better over
time.

Preparing for the Future
What 's at stake here is the long-term viability of the in
stalled base of applications software. Completely new
system platforms are already being planned to replace
the PC. This should happen sometime within the next
few years. The plans currently allow these next-genera
tion PCs to run both Windows and OS/2 applications,
but their primary operating systems will be new and,
presumably, more powerful.
When these new system platforms finally become
avai lab le, businesses will want to have options that give
them some flexibility in making the transition to them.
The applications base for these new operating systems
will no doubt build slowly, and replacing the existing
software investment immediately will not be appeal
ing anyway.
Before the new systems arrive, IBM and Microsoft
have the opportunity to build OS/2 and Windows into
stable, robust environments that will let users make the
transition at their own pace. The sense of urgency that
comes with competition between the two will only help
ensure that they meet that goal.

Farewell
The usua l author of this column, Fred Langa, has left
BYTE for another publishing opportunity. We wish Fred
luck in his new venture and thank him for his four years
as Editor in Chief of BYTE.
-Michael Nadeau
Executive Editor
(BIX name "mike11'~

Borland's Turbo Pascal for Windows
What you need to go the distance
The obJecls of Windows
development

Turbo Pascal~ for Windows is the easy
way to get into Windows application devel
opment and go as far as you wan t. Because
Turbo Pascal fo r Windows gives you twice
Visual
Basic
Visual interface editing
Object-oriented language
Compiled
Built-in assembler
Extensible
Create DLLs
Reference to API
Resource compiler
Help compiler
Speed (Sieve)
Space (Sieve)

Turbo Pascal for Windows comes with
a complete library of prewritten program
building blocks called objects. To create a
program, simply select the objects you want
from the included ObjectWindows'" library,
place them in your application, and ofT you
go. Before you know it, you've created your
first Windows program complete with over
lapping Windows, pull-do\\~l menus and
dialog boxes!

Turbo Pascal
for Windows

Yes

No
No
No
No 1' 1
No
No
No
No
20.21 sec.
5429 bytes"'

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
1.65 sec.
1156 bytes

Gel lhe critics' choice!

'''Visual Basic can only be extended by writing Dynamic Link
Libraries In C, C++ or Pascal.
"'Visual Basic re quire s a runtime Dynamic Link Library of 272K.

Turbo Pascal for Windows comes with everything you could
possibly want for writing Windows applications easily.

the features of Visual Basic in a faste r, more
efficient package. So you'll never run out of
horsepower!
With Turbo Pascal for Windows you
can instantly create a functional Windows
interface without programming, using the
incl uded Resource Toolki t. And you can
w1i te your first Windows program in just.five
lines of code.

INFO
WORLD
Turbo Pascal for Windows
REPORT CARD

VERSION 1.0

(I

Criterion
Performance
Programming environment
Langu age extensions
Debugging
OOP implementation
Documentation
Ease of leamtng

Score

Ease of use

Excel lent

Exce ll ent
Excellent
Excellent
Excellent
Excel lent
Very Good

Turbo Pascal for Windows goes the
Error handling
Very Good
distance with the c1itics, loo! David Gerrold
Support
in PC Techniques (July-August 1991) says,
Support policies
Ve ry Good
"If I had to pick one kilJer 'app' for
Technical support
Very Good
Value
Excellent
Windows, I'd pick Tm·bo Pascal for
Windows." \Vindows and OS/2 Maga:.ine
Final score
9.1
stales, "'The speed of the compiler is u
pleasure to eJ1.-perience." (Sept. 1991 ).
Turbo Pascal for Windows received one of the highesl scores ever
lrifoWorld proclaims, ..Turbo Pa cal sets
in lnfoWorld, outpedc.nning Visual Basic.
tbe standard for Windows programming.
The ObjcctWindows library makes (it)
the price of Visual Basic! t So why limit your
extremely easy to use." (J une 3, 199 l).
Windows development when you can go
Now you can get Turbo
-~"••&i&.., as far as you want? Turbo Pascal
Pascal for Windows for only
for Windows. The easy way to
S99"' from Borland (after
go the distance.
a S25 man ufacturer's
See your dealer today, or
rebate•). That's Sl 50 ofT th
cnll l-800-331-0877 now!
suggested retail price and half

B 0 R L A N D
The Leader in Object-Oriented Programming
CODE:MF51

· otter good until December 31. 1991 . f Rebale also availa!lle lrom your local dealer. Dealer prices may vary. Copyrighl C 1991 801tanc! tn1einational. Inc. AU dghts resenied. Turbo Pascal and Objtct\Vindows are irademarks ot
Borland International, loc. Bl 1432

Circle 26 on Inquiry Card (RESELLERS: 27).

Introducil}g the COMPAQ
Designed for small groups.

Now you can have exactly the server features you need at a
price you can afford. With the quality, expandability and drive
technology of the award-winning COMPAQ SYSTEMPRO. The
COMPAQ SYSTEM PRO/LT Family is the ideal server solution for
small to mid-size groups.
Intelligent Modularity
makes the difference. It
goes beyond ordinary
._______ modularity. Not only can
Three models let youstart with precisely the
processing power you need now-Intel's
386125. 486SXJ25 or 486!33. And they're easy
to upgrade as your needs change.

.

you choose JUSt the features
you need today: processor,
memory, video, high-performance VOdevices, fixed disk drives
or drive arrays. But more, each component is designed to work
at its best with each of the other components. So you get

optimum system performance in any configuration youchoose.
When you need more power or options, upgrading is
fast, easy and affordable. RAM expands up to 64 megabytes with
industry-standard SIMM modules. Storage grows to 22.2 giga
bytes. Without exaggeration, the COMPAQ SYSTEMPRO/LT
has the greatest capacity and flexibility in its class.
Even better, you can switch out parts and options
with our new COMPAQ DESKPRO/M Family. And use all the
same storage devices as the
True to the COMPAQ SYSTEMPRO
reputation. these servers are built to last.
COMPAQ SYSTEMPRO so
Superior thermal design keeps things cool.
And the355-wau power supply handles
servicing and supporting your any configuration.
system is easier. And your
investment todaywill still
look smart tomorrow.

\O~ l l~Q. Dt::SKPRO, SYSTf.MPRO. ReHISll'fetl U.S Palcnt .m<I Tr.icle1n;1rk Office Prcxlucl names mtnttan<'d herein l'Tl.lY be 1r.1dcr n~ulu .nKi!or regiszered 1radem.ltks ol ot~t cor npanies. C l99 1C4'.Mnp..lq Computer Co11)()f<'llon. All righl~ reser\'ttl.

SYSTEMPRO/LT Family.
Priced for small bu ets.

software developers cross-train our support people so we can
Setup is easier, too. COMPAQ Integration ToolKits tell
you just how to do it. We've already tested and proven reference
help you better. Our Technical Support Line gives subscribers
extra help with complex problems.And spare parts can
platforms-combinations of hardware and software that
be shipped to your dealer within the same day.
you'd likely use-including Banyan, Microsoft,
Learn more about how the COMPAQ
Novell and SCO UNIX operating environments.
SYSTEMPRO/LT Family can serve your
We know the ropes.
Once you're up and running, the new
Gora quesrion? workgroup's needs and budget. Call for
Call us. Ar our Cusromer
our free brochure and the location of an
COMPAQ System Manager keeps you in con
Supporl Cenrer, a bank of
knowledgeable people is ready to help.
Authorized COMPAQ Computer Deafer with
trol. It continually monitors server performance
expertise in your preferred operating environment. Just call
and instantly notifies you if something is wrong. You can even
1-800-231-0900, Operator 177. In Canada, you can call
diagnose and correct problems from remote locations.
If you have aproblem with one of our reference
1·800-263-5868, Operator 177.
platforms, we'll get it solved. No buck-passing. Through
Technical Support Alliances, we and leading hardware and
It simply works better.

CD8/PAQ
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You can automate your
system with 30-year old
technology,
· ·

Automated Test

Analytical Chemistry

Process Control

Audio and Vibration

Chromatography

Manufacturing and Production

or . ..

BRING IT TO LIFE WITH IABVIEW®2
Wh ile PC users wrestle with cryptic text-based programming
languages, Macintosh users are gelling the job done with
LabVIEW 2, lhe mosl celebrated application software for data
acquisition and instrument control . It recently won the MacUser
Magazine Editors' Choice Award . Five years ago, LabVIEW
introduced the combination of fronl panel interfaces and graphical
programming . Today, engineers and scientists around the world use
LabVIEW 2 and the Macintosh for a broad spectrum of applications.
Unlike other graphical packages, LobVIEW 2 does not sacrifice
power and flexibi lity for ease of use. With LabVIEW 2, you create front
panel user interfaces and import pictures to customize your panels. Then
you quickly build block diagram programs and add your own blocks to
expand upon our libraries. Yet your virtual instruments run as quickly as
compiled C prog rams. Coll us to find out how you can bring your
system to life wi th LobVIEW 2.

For a ree LabVIEW 2Demo disk, coll:
1512) 794-0 l 00 or

1800) 433-3488
(U.S. and Canada)
Circle 104 on Inquiry Card.
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The IEF™ can help you devel
unprecedented quality, prod

"The IEF is a superior tool for implement
ing Information Engineering because it
integrates the entire process from planning
through code generation. We're deploying
the IEF throughout the corporation. "
David V. Evans
Vice President
Director, Information Systems
J.C. Penney

"Our On-line Banking system has been in
production for more than 12 months
500,000 transactions a day-without a
single code fail ure. And we had very few
enhancements to do. Our users got what
they needed the first time out."
Mark Quinlan
Senior Programmer/Analyst
Huntington National Bank
I

_J

I

tIJ

.ll?
\. .

'tf,\--.. : .) \

"To meet the dramatically reduced time
to-market requirements for our products,
we need high-quality systems that can be
changed fast. That's why we've chosen
the IEF as the CASE solution for our entire
organization."
John Pajak
Executive Vice President
Mass Mutual Life Insurance
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~

"The strengths of the IEF are clear-cut.
One obvious quality advantage is that
application changes are made to diagrams,
not code. This ensures ongoing integrity
-the specification always matches the
executing system."
Paul R. Hessinger
Chief Technology Officer
Computer Task Group

"I've seen other CASE tools fail , so I raised
the bar high when we evaluated the IEF. It
passed with flying colors. I could not be
happier with my decision to adopt the
IEF company-wide."
John F. Mott
President
AMR Travel Services

"Our users were extremely pleased when
we finished our first project-a 60-trans
action system-in one-half the budgeted
time. We had tried interfaced CASE tools
without success. IEF integration makes
the difference."
Giorgio Sarani
Division Head - MIS
Lubrizol

"We are using the IEF to develop a new
generation of manufacturing systems
replacing over 300 existing systems. We
estimate that IEF will increase our produc
tivity by between 2-to-1 and 3-to-1 for
new systems development.."
Wal Budzynski
Head of Operations, Systems/Computing
Rolls-Royce

'The IEF offers dramatic improvements in
productivity, yet it's easy to learn . One
example: We trained 23 developers,
including 18 newhires, and then completed
alarge order processing system-300
transactions-all in only 20 months.··
Venkat (Vinnie) Tiruviluamala
Director, CPC/CPPC Information Systems
SONY Corporation

"Our first IEF system was completed
faster, and with fewer errors, than any
system I've ever seen. If I had to go back
to the old ways, I'd find another
job...outside the DP world. It means that
much to me."
Mogens Sorensen
Chief Consultant
Nykredit (Denmark)

op information systems with
uctivity and maintainability.
The success of Texas Instruments
CASE product is proven-in the field.
Major companies have used Tl's
CASE product, the Information
Engineering Facility™ (IEF™), for
everything from rebuilding aging
high-maintenance-cost syste ms to
development of n ew enterprise
wide strategic systems.

Study shows zero code defects.
The quality of IEF-developed
systems is remarkable. In recent
CASE research by The Gartner
G roup, application developers
were asked to report the number
of abends they had experienced.
(An "abend" is a system failure
or "lock-up" caused by code
defects.) IEF developers reported
zero defects-not one abend had
occurred in IEF-generated code.
Maintenance productivity
gains of up to 1O·to• l.
In this same study, developers
were asked to compare !EF
maintenance productivity with
their former methods. Of those
respondin g, more than 80 percent
had experienced gains of from 2-to-1
to 10-to-1. (See chart.)
Specifications always match
the executing application.
With the IEF, application
changes are made to diagrams,
not code. So, for the life of your
system, specifications wi ll always
match the executing application .
The G artner G roup research
showed that all IEF users who
reported making application
changes made all changes at the
diagram level.

IEF Maintenance Productivity
Compared to Traditional Techniques.
100

-E.,

(Sourte: Gartner Group, Inc.. 8/90)
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Mainframe applications can be
developed and tested on a PC.
With our new OS/2 toolse t, you
can develop mainframe applica
tions, from analysis through
automatic code generat ion, on
your PC. Then, using the IEF's
TP monitor simulator and the
diagram-level testing feature, you
can also test these mainframe
app lications without ever leaving
the PC.
.More environmental
independence coming soon
develop on PC, generate for
DECNMS, TANDEM, UNIX.
The IEF has generated applica
tions fo r IBM mainframe environ
ments (MVS/DB2 under TSO,
IMS/DC, and CICS) since early
1988. Soon you' ll be able to
develop systems in OS/2 and then
automatically ge nerate fo r other
platforms. DECNMS, TANDEM
and UNIX are scheduled for
availability in 1991. More will

fOllow. We are committed to
increased environmental indepen
dence in support of the Open
Systems concept.

We are committed to standards .
IEF tools and IEF-generated code
will com ply with stand ard s as
they emerge. W e will ad here to
CUA standa rds and to the prin
ciples of IBM's AD/ Cycle and
DEC's COHESION- and we will
support Open Systems environ
ments centering around U NIX. In
any environment, the COBOL, C
and SQL we generate ad here closely
to ANSI standards. Our pre ence
on standard s committees help us
keep ab reast of ANSI and ISO
developments affecti ng the
CASE world.
Full-service support.

Of course, our technical support,
consultancy, training courses,
satellite seminars, and other infor
mational assistance will continue
apace. We also offer re-engineering
and template services. This full
service support will remain an
integral part of the IEF product.

For more information
call 800·527·3500 or
214·575-4404.
Or write Texas Instruments,
6550 Chase Oaks Blvd.,
Plano, Texas 75023.

TEXAS ~

INSTRUMENTS

© 199 1 Tl
ln lormalion Engineering Facillry and IEF are rrademarks of Texas lnsirumenrs. Olher produc1 names 11s1ed are rhe 1rademarks ol 1he companies indlca 1eo

66 106

LETTERS
Languages That Work
Louis J. Cutrona ' s " Class
Ialsoenjoyed
Conflict" (September). Like Cutrona , I
found the kludge in Turbo Pascal for
Jr.

CLASS CoN Fl.ICT

Windows that fixed the problems he dem
onstrated concerning Windows and c++.
The fascinating thing in this little puz
zle is the way a supposedly general-pur
pose language-C++ or Borland 's ob
ject-oriented Pascal-is unable to cope
directly with another general-purpose
system, the fairly garden-variety GUI of
Windows . Of course, the very next thing
thathappensisthelanguageischanged ,
which is the effect of these elaborate library features .
But I want a language' that works (i.e . , one like the old
unincremented C language). True, a C Windows pro
gram is complex , but it' s still in C and something I know ,
not a language-of-the-week cobbed up to make some
body's object programming model fit the next problem .
Please understand , I'm not one who wants to pro
gram everything in binary machine language. If you have
a usable high-level interface to Windows that can spare
me the agony of programming the application program
ming interface directly , I'm all for it. Just don't try to
convince me it ' s the next language for everyone.
J . G . Owen
Fort Salonga, NY
Only 64 Bits
our article on 64-bit microprocessors (" 64-bit
Y
Computing ," September) did not mention a major
application area in which wide data paths provide an ad
vantage: object recognition. In a sense, this is the graph
ics problem in reverse .
Feature extraction involves massive numbers of com
parisons. A 64-bit microprocessor determines where or if
a particular binary value has a match. The performance
improvement of the processors will be a function of the
number of comparisons that can be made simulta
neously.
In the most extreme case, this is a content-address
able memory, b 11t such memories are not necessarily easy
to load , and that may be overkill when there is a large
number of short comparison tables . In a situation where a
set of comparison registers and corresponding destina
tion address registers must be loaded, even 64 bits at a
time may be paltry.
In some cases, 64 bits seems marginal. It would be

WE WANT TO HEAR FROM YOU. Please do11ble-space yo11r

letter 011 011e side ofthe page a11d inc/11de yo11r name and addres:;..
letters 1wo pages in lengl/l or u11der have a better cha11ce ofbeing
published in their emirety. Address correspondence 10 l etters Edi
tor, BYTE, One Phoenix Mill lane, Peterborough , NH03458. You
ca11 also send letters via B/Xmail c/o "ediwrs. "
Your letter will be read, b111 because of1he large volume ofmail
we receive, we ca111101 guarantee publication. We also reserve 1he
right IO edi1 letters. fl takes about fo11r momhs from 1he 1ime we
receive a letter uiuil we publish it.
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better to be able to load and store four
32-bit floating-point values simultaneous
ly. However, there is still a material
performance advantage in the 64-bit
architecture.
Meredith Norman Poor
San Antonio, TX

What's in a Name?
he authors of " The Hungarian Rev
olution" (August) discussed a pro
gram-variable naming convention. The
reasons they gave for using such a conven
tion were to "get around the limitations ofa language"
and "help communicate additional information about a
variable" to a reader. They neglected to point out that
the benefits obtained by embedding type information in
names are available from modern programming lan
guages like c++ without having to resort to program
mer-enforced , and therefore error-prone, conventions.
Good compilers are better than programmers at keep
ing track of type information, and good languages offer
more appropriate constructs than name encoding for
conveying information about program items. Ironically,
the technique used by C++ compilers for keeping track
of type information is similar to the one described by Si
monyi and Heller. It would be a shame if your readers
were left with the impression that their convention, which
mimics on paper what is best done by computer , is truly
revolutionary at this point.
Tim Peierls
Min eola, NY

T

Checking Grammar Checkers
oward Eglowstein ' s report on grammar and style
checkers was interesting and informative ("Can a
H
Grammar ahd Style Checker Improve Your Writing? ,"
August).
I've been using Grammatik IV for DOS in hopes of
eliminating errors in punctuation and other minor errors,
and I've also been somewhat disappointed. It rarely says
anything at all about my punctuation, which is my main
reason for using it. I , too , find it frustrating when
Grammatik points out nonexistent errors in perfectly
good text. The worst to date was when it recently told
me "three hundred," in the phrase "close to three hun
dred pounds ," was a verb.
Grammatik is a useful tool , but I agree with Eglow
stein that a user shouldn 't put too much faith in it.
David Phelps
St. Louis, MO

Heroic Teaching
n reading Bonnie J. Djouadi' s "How to Be a Hero"
Ipoint.
(September), I found myself agreeing with all but one
She recommends having users write down the
steps when learning a new procedure. This may work
well in a classroom environment when users are away

Gqiphic prooftl)at develoging
Wmdows apps IS now easier.
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Use Qu ickCase:W lo draw lite graphical e/eme11ls of
)YJllr Wi11dows program, from me11us a11d
dialog boxes lo cursors a11d ico11s. Tlze11,
lei QuickCase:Wge11erole comme11/ed exj>erl·level C
source codefor /Ire desig11 llzal )YJri'oe created. .

Take a look at Microsoft"QuickC"for Windows:
Ifs Windows-hosted, so you can edit, compile, and debug
inside a single environment. Click on the Toolbar to choose
frequently-used functions, from changing fonts to setting break
points. Workspace templates let you save your screen layouts,
so you can reload them quickly from another session.
Plus, a remarkable tool known as QuickCase:W lets
you create every element in your user interface with a few
strokes ofa mouse.Then it automaticallygenerates the Csource
code you need.
All of which lets you create more applications. And more
kinds of applications: C programs that call Windows APis,
graphical front-end programs for FORTRAN and COBOL,
and C DLLs for other programs.
We suggest a visit to your Microsoft dealer. Because
with QuickC for Windows, seeing is believing.

QuickC for Wi11dout> supports a wU!e ra11ge of
breakpoi11t types, from breaking al a loca!io11 lo breaking
011 a Windows procedure whe11 a message is received.

P R 0 G R A M M E R'S T I P S 
Key
•
•
•
•

•

Features

• Toolbar for quick access to frequently used
Windows-hosted integrated development
editing and debugging functions.
environment including an editor, compiler,
• Save Workspace and Load Workspace for
and debugger.
saving and restoring window positions and
breakpoints.
All you need to write a Windows-based
program.
• Syntax highlighting in editor.
QuickCase:W generates source code from
• Customizable tools menu allows you to run any
your program design and regenerates the code
Windows or DOS" program from within the
if you change the design.
QuickC for Windows environment
Wide range of breakpoint support, including • QuickWin library for converti ng well-behaved
breaking at a location, breaki ng when an
C programs for DOS to Windows programs.
expression has changed, and breaking at aWin· • Generates Windows Executables, Windows
dows procedure when a message is received.
Dynamic Link Libraries, QuickWin Execut
ables for the Windows environment, and
Complete printed and online documentation
MS-DOS" Executables.
on the Windows APL

•To rebuild your character-based
DOS applications to run under
the Windows environment, select
the "QuickWin EXE" Project type
in the Options menu.
• Use the new and improved Dialog
Editor to quickly and easily design
dialog boxes for your programs.

MiclOsott
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in inventory control. Start thinking
creatively and anything's fair game. A
c~--- ·~--;."'\~ high-security prison,
--~._:,,_ ~"'"=-·"'· -. - forexamp1e, uses
~\ iw1t.oo
Superbase 4to handle
the toughest inventory control problem
anywhere. Keeping track of their
prisoners.
Or how about video? Through DLL
you can store still shots from afull-motion
video camera. So you
can monitor re
Imagine this.
mote locations
AWindows'" database that can handle
in real time.
Or grab key images
virtually any data type.
It's called Superbase®4from Software
from apreviously recorded tape. A
Publishing Corporation. With it, the devel petrochemical facility, for example, uses
opment possibilities are, well, thought
Superbase 4to
provoking.
~~~
store camcorder
Consider bar
images in a
coding.The
training file for new
state of the art
engineers.
~1

Imagine, afree demo disk just by calling 1-800-336-8360, Operator 617.
Sup<'1lmt' isa rrgi q r1e1l 11atlrnml.aud Super~aw4r~J1 r ad r m a 1lr. o f Sof ll\'Jrt Publi\hing Corpo rJt lon. Wind ow~ h J

1rad e mar~ol

}..tic1moft Cmpo rat io n. ~ 1991 Snf1 wa re Puhli\hlng Co rporation, 3165 Kifer Road .Santa Cl.in. CA 95051 .
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and DB2, among others.
In fact, Superbase 4already manages
adirect mail database containing over one
million records. It could handle alot more.

graphic image can
7r
be included in any
data file. So you can dress up product
catalogs. Personnel records. Insurance
claims files. Or anything
else you can think of.
And through DDE
· you can even pull in more
MICROSOFT.
~· familiar business acces
sories. Like maps, graphs, charts, and
spreadsheets.
Astock market ticker. Aticket sales network.
You know, big stuff.
But don't think for aminute that this
versatility comes at the expense of raw
And our Data Management Language
power. Superbase 4is fast. It lets you
(DML) gives you unsurpassed ease and
include an unlimited numflexibility in customizing screens.
So it's no wonder Superbase 4
ber of characters in any text
N(V~.~:;,,:,1"',°"""· '.' G~J!"· ~
1
field. And supporting SQL,
""''······ t~";•~~~'k::i~~:m ~d·''°' ..
is the worldwide market leader in
it easily connects with some
Windows databases. Just imagine
formidable databases-SQL
what it can do
for you.
Server, Oracle, Sybase, dBase,
YO U ' "

cn~soFTWARE
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from the keyboard. However, my experience has been
that if users write down the steps, rather than listening
and absorbing the reasons for the steps taken, they will
rarely progress past following the steps written on that
piece of paper. And if the paper is ever lost , users are lost
with it.
I prefer to have users sit at the keyboard and actually
perform each step as I explain the reason for each one. I
try to make sure that they understand what is happening
and why they are doing each step, as it relates to the de
sired end result. Once the entire procedure has been
executed the first time , users can then write down the
steps without my dictating them. If they can do that,
there is a much better chance of their understanding the
overall procedure , rather than simply remembering the
individual steps .
Hal Scoggins
West Columbia , TX

The DOS Attitude
t is rare to encounter a point of view that is as totally
wrong as that portrayed in Marshall Brain 's "The X
IAttitude
" (July) .
Far from disregarding the then-available hardware,
the X Window System was designed for a specific hard
ware environment. This environment consisted of a
lightly loaded network that connected weak graphics
workstations with stronger servers, usually minicom
puters. The environment was heterogeneous (i.e., stations
and servers were not necessarily manufactured by the
same company).
The environment called for a windowing system that
placed the computational load on the server rather than
the station. The network was fast and lightly loaded, so
communication was not a problem . No use was made of
special graphics features in the stations (since there
were so many makes that some were sure to be missed).
So: Put everything you can in the application/server and
out of the station. Result : X!
Workstations have grown so fast since then, and net
works have become so loaded, that this design has be
come a bad joke. For example, an event must go
through the network every time the pointer moves be
tween menu entries, even if these entries are not se
lected , just so the current entry will always be high
lighted! Imagine a Cray driving a Sun this way.
Furthermore, the application can use only the simplest
graphics operations, even if the station knows how to
perform graphics wonders . Did you know that the re is no
such thing as rotated text in X? Not even a 90-degree ro
tation. The way a Bezier curve is drawn in X could drive
anybody to tears. And Brain wonders why the Mac does
better?
And why was thi s klutz adopted as " the world's win
dowing system"? " Because," as Hillary said about
Mount Everest , " it was there." Why design a proper
system, and have 10 companies argue about which is best,
and wait years for ANSI/ISO to wait until the market
decides , and whatnot, when you can simply buy the tapes
(dirt cheap or even free) from MIT and have it run to- ·
morrow? So it's goodbye, Sony News.
I think of this design philosophy as "the DOS atti
tude. " Its central tenet is that " it's gotta work." While
22
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DOS is the best example of this attitude, X comes in a
close second.
Oren Ben-Kiki
Tel Aviv, Israel

Stifling Cryptology
n "True Data" (September), Peter Wayner gives a
fascinating account of the present state of computer
Icryptology.
What he fails to mention is that the main
impediment to the science of cryptology and its advance
ment in computer protection is an arm of the U .S. gov
ernment. The highly secretive National Security Agency
has used all its resources to stifle the dissemination of
research on this topic for fear that it will not be able to
break code keys when intercepting information. This is
the reason why software packages such as the Norton
Utilities , which uses cyphers to protect data, cannot be
exported overseas unmodified .
Michael A. Stickel
Quincy, MA

TheOOPWave
write large applications that involve some knowledge
Ishells
representation. After coaxing traditional languages and
much as I would a lazy mule, I decided to join the
C++ and object-oriented wave. Here's a quick summary
of my first few hours of study: polymorphism , inheri
tance, encapsulation, instantiation , abstraction, iterative
inferencing, auto-dependency, constructors, destruc
tors , manipulators , classes , entities, and slots .
Objects are here to stay, and I'm glad. But I'd like to
utter a warning: The hype and jargon now being slung
around over object-oriented languages is exactly like the
stuff that brought Al into disrepute in the 1980s . As my
English teacher once said, " If you can express your
ideas in clear, consistent language , they will live on after
you." C++ code is revolutionary due to its very power
ful implementations of polymorphism , inheritance , en
capsulation, and overloading. C++ code is flexible and
reusable . Which statement will still ring true in 2001?
Michael R. Will
Ontario, Canada

FIXES

-

• In "Managing the LAN " (July), the correct name of
XcelleNet's product should have been the XcelleNet Re
mote Applications Management (X/RAM) System. The
company is located at 5 Concourse Pkwy . , Suite 200, At
lanta , GA 30328 .
• The correct telephone numbers for Datapoi nt Corp.
(September Resource Guide) are (512) 593-7000 and
(800) 733-1500.
•The introductory price for Meta Ware's 32-Bit Windows
Application Development Kit (October What ' s New,
page 70) is $495. The price is valid for 90 days after
Meta Ware releases the kit. •

Unprecedented 32-Bit
Programming Power in a Single
age: WATCOM CS /3
WATCOM e~.5/~86 -op
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Ill Ro¢ty-{re~ 32~bit :t;)OS
Extender

,

Ill True 32~bit Wmdows
G:UI Application _Kit ·
Ill Fast, Tight, Reliable
· 32-bit Code Optimizer
Ill Licensed Microsoft
Wmdows SDK
Components
Ill Interactive Source-Level
Debugger
Ill Execution Profiler

100% ANSI and SAA compatible~
• 100% ANSI C Optimizing Compiler
C8.5 /386 passes' all Plum Hall Valiqation Tools set components:
Suite tests.
• frotected-mode version of Coll'!piler
Comprehensive tool set includes a
•Royalty: free DOS Extender with VMM
.debugger, lii:tker, profiler and much more. suppon •Licensed Components of the .
Microsoft extensions simplify porting of Microsoft Windows SDK • Interactive
Source-Level Debugger• Linker
16-bit source.
DOS extenders supponed include
•Protected-mode version of Linker
Phar Lap, Rational and Ergo.
• Profiler • Object Code Librarian
Extensive third party support includes
• Object Code Disassembler • MAKE .
products to help with windowing,
Facility• Patch Fadl!ty • Object M9dule
co'mmunications, C++ development and Convert Utility • Windows Supervisor
graphics.
• Bind Facility for Windows Applications
AutoCAD ADS development and
,,. 386 Run-time library object code
debugging support
•Special 32-oit libraries for Windows API
• 386 Graphics Library for Extended DOS
DOS Extender Features
applications• 386 Run-time libraries for
C8.5/386 includes DOS/4GW, a 32-bit
Windows
DOS extender developed by Rational
Also available:
Systems and based on the industry
WATCOM FORTRAN 771386
leading technology of DOS/l6M, Key
Includes 100% ANSI FORTRAN
features include:
optimizing compiler and all tool set
•Royalty-free runtime license
components listed above for C8.5 /386.
• Virtual memory support up to 32Mb
• 25K real mode memory footprint
Platforms
• DPMI support (DOS, Windows DOS
Host environments:
Box, etc.)
•
DOS, Extended DOS, Windows DOS
• VCPI and XMS (himem.sys) compatible box, OS/2 1.1 er later

32-bit Windows Kit
Develop and debug true 32-bit GUI
applications and 32-bit DLL's. Using
32-bit addressing, GUI applications can
exploit the flat memory model to
overcome inherent Windows memory
constraints. Straightforward memory
allocation makes Windows application
development easier. Key components
include:
•Supervisor for executing 32-bit
applications and DLI.:s under Windows
•Debugger for 32-bit applications and
DU:s under Windows
• Licensed Microsoft SDK components
•Access to Windows API from 32-bit
code through special libraries
• 387 math co-processor emulation
• 32-bit C library for Windows

Target environments:
EXtended DOS, Windows, Windows
DOS box, AutoCAD ADS, embedded
systems
Novell's Netware C fw NLMs includes
C8.5 /386

Price: $995

1-800-265-4555
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415 Phillip Street, Waterloo, Ontario, Canada
N2L 3X2 Tel. (519) 886-3700 Fax (519) 747-4971
WA1COM C and Lightning D<vlcc :UC tradcmnrks o( WA1COM
S)'Staru Inc. DOS/40 and DOS/16M :uc uadcmark.I ol Rational
Sysu:ms Inc. Other trndcmarlu ore the properties o( their respective
owners. • Copyright 1991 WATCOM Products Inc.

Microsoft Wor
File

Edit

View

Insert

~= l
::::-.1
171e Too/bar lets you do everyday !hillgs with the click of a button

17ie mouse makes everyday tasks
as easy as click, click, click.

Dea r Mana.
Enclo sed is the informauon you reque sted aboUl EwoChmb.
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Rearrangi11g a document could11't be any easier.
With new Word 2.0you call drag alld drop text whereveryou wa11t.

4 x 4 Table
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Introducing newWord for\\mdows 2.0.
~

VVhenrtconlesto
word processing, really
nothing could be nlore
natural than using the
all-new Microsoft"Word
for Windows·~ You see,
Word 2.0 nlakes those
everyday word process
ing tasks renlarkably easy.
VVhich nleans you can now concen
trate on what you're actually doing. Rather
than how you're actually going to do it.
This is possible for a nunlber of
reasons. Like our unique Toolbar'" feature.
It lets you do those things you do nlost
often with one sinlple click of a button.
Of course, looks count for sonle
thing, too. With Word you can bring in a
table of nunlbers fronl Microsoft Excel.
Or with the new built-in drawing, charting

and shading features, along with the ability
to nlove anything on-screen with a drag
and drop, you'll find yourselfadding sonle
very very cool effects.
But best of all, nlaking the nlove is
easy-so easy there is virtually no down
tinle. Just type in aWordPerfect" keystroke
and Word denlonstrates the equivalent
COnlnland right in your document. Plus,
your existingWordPerfect files (and other
file fornlats) are perfectly usable inWord.
You can get all ofthis and a lot nlore
when you upgrade to Word for Windows
for only $129~ So pick up the phone and
call us at (800) 323-3577, Department W3.
You'll quickly see that nothing could
be nlore natural.

NEWS
MICROBYTES

MCC's Hybrid Super/Semiconductor
Could Lead to Faster Memory

NANOBYTES

R

esearchers at Microelectronics and Computer Technology Corp. (Austin ,
TX) have patented a tiny amplifier that could bridge the gap between su
perconductors and semiconductors and lead to new, faster forms of computer
memory. The patent, issued to MCC researchers Harry Kroger and Uttam Gho
shal, describes a very low-power, high-speed amplifier that measures less than
10 by 10 microns. The device amplifies the voltage levels of superconductors to
levels useful to semiconductors, an increase from several millivolts to hundreds
of millivolts and beyond.
The MCC scientists have placed many of these voltage amplifiers on a single
chip, resulting in a superconducting/semiconducting hybrid . Researchers'hope
~o develop, among other things, "memories that have lower power than DRAMs
and faster speeds than SRAMs," says Kroger.
Superconductors communicate signals at very high speeds and allow electric
ity to pass through them with little or none of the resistance that constricts the
flow of electricity in conventional conductors. However, they can't amplify sig
nals as efficiently as semiconductor devices. To create their superconductor/
semiconductor amplifier, MCC researchers combined a superconducting tran
sistor with a CMOS transistor to form a circuit. "What's described in the patent
is basically a high-gain CMOS amplifier," Kroger explains. "We need only a
small input from a superconducting device to cause the CMOS amplifier to do
its thing and create a big voltage.
"There are bottlenecks in semiconductor memories, and you certainly have a
big play for improving the sensing of that information by using superconduc
tors," Kroger says. "You may be able to address the memory site faster if you
use superconductors."
-Jeff Bertoluccl

Xing Technology (Arroyo
Grande, CA) is working on a soft
ware--0nly MPEG decoder that
will let PC users play back moving
pictures without adding new
hardware. The technology is for
people who want to distribute
\lideo data in a compressed form
that can then be decoded on a
PC, said company president How
ard Gordon. In its current imple
mentation, the software, which
runs under Windows, can play
back video at 24 to 30 frames per
second, with a resolution of up to
320 by 240 pixels, Gordon said. o
Open mail: Lotus is offering its
Open Messaging Interface as a
standard means of allowing E
mail applications to work across
different platforms. OMI, which
Lotus is putting into the public do
main, will give developers a set
of common messaging functions.
IBM plans to build OMI technol
ogy into future versions of OS/2.
Apple plans to support it in fu
ture versions of System 7.0. o
Canon says that it has come up
with a new type of LCD that's
100 times faster than thin-film
LCDs. The first monochrome ver
sion of the new ferroelectric
LCDs has a resolution of 1310 by
960 pixels; a color version has a
resolution of 1280 by 1024
pixels. o

Recognizing that good hardware is nothing without good software, IBM is becoming
a provider ofmultimedia content on CD-ROM and laser disc. The company has
helped develop a series oftitles that take advantage ofdigital video and audio to
explore American history. Columbus: A Journey to Discovery attempts to document
his historical voyages from several perspectives. IBM and codeveloper Synapse
Technologies have packed about 150 hours ofmixed-media material onto one disc
and wrapped it up with an interface that lets you easily navigate from one topic to
another. As part ofits "illuminated books" project, IBM has digitized the Native
American classic Black Elk Speaks. Could the Sioux sage have foreseen that his
memoir-part autobiography, part cosmological treatise-would someday live on a
thin platter read by a laser beam?
26
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IBM officials have been talking
a lot about digital media in the
home. Going beyond talk, the
computer maker has signed a pact
with Rogers Cable TV , Ltd., the
biggest cable company in Canada,
to test new technologies for send
ing images, audio, and text over
fiber-optic lines. IBM says that
the experiment, to run in Toronto,
will help " define the technol
ogies required to support interac
tive multimedia applications." o

Guidelines
For Safe
Shopping...

dustry.
Don't Fall Prey To High Prices.
The computer industry is atreacherous wildemes of sorts. ln it you'll find dense tnickets of confu ing
jargon. Swamps of adverti ing claims laced with quicksand to uck you in. And hungry predators huntingfor
prey. To prevent you from becoming adelicious lunch for one of them, we've prepared the Gateway2000
pictorial survival guide for shopping in thi wild kingdom.
Guideline #1 -Don t fall prey to high prices. Anumber of PC manufacturers would have you believe a
computer with their brand name is worth hundreds, even thousands of extra.dollars. Is there intrinsic value in
aname? Ttie wily wilderness shopper knows that real value is acombination offeatu res, perfonnance,
quality, service, company stability and price. The system that compares favorably in all of the ecategories i
the best buy.
As you might expect, we think Gateway 2000 offers the be t buy on the market. But don t take our word
for it. Do the comparisons and see for yourself.

Beware Of Those Who Would Tum Their Backs On You.
Guideline #2 - Beware of tho e who would tum their backs on you. We've been in this industry for ix
years and we've seen a lot of PC manufacturer come and go. In the direct market channel, starting a
business is easy. Staying in business is not. It's survival of the fittest, and the only companies that grow and
prosper are those with an abiding commitment to quality and service and the financial strength to back it.
ln the wilds of the computer industry, the savvy shopper studies the company as closely as the product. I
the company strong and succes ful? What do customers say about the company' commitment to qualityand
service?
With annual revenues in excess of $600 million and an enviable balance sheet, Gateway's strength is
indisputable. Our success i demonstrated monthly when we ship over 25 000 Gateway systems to
individual and corporation .
Concerning the qualityand ervice question , we're feeling alittle left out. J. D. Power and DataQuest
did not include Gateway in their recent, highly touted surveys. In urveys which include Gateway, we
consistently rank at or near the top. We're proud of our ervice record, but not ati fied. That's why we
continuously invest in people, training and equipment to serve you better. The quest for improvement i a
never-ending journey at Gateway 2000.

Just Relax And Get AGateway!
G11ideli11e#3 - If you don't want to worry about guidelines #I and #2,just get aGateway and you can relax.
Gateway 2000 holds a unique position in the wilds of the computer industry. The industry giants with their
inflated prices live high on amountain. At the foot of the mountain is the valley of the clone-maker where
prices are great bui quality and ervice are sometimes questionable and business is shaky. The outstanding
little companies quickly grow and move up on the mountain where they raise their prices. This is the pattern of
nature in the industry.
But Gateway 2000 lives all alone on aridge at the base of Lhe mountain overlooking the valley. You ee,
Gateway was one of the outstanding little companies that quicklygrew- but refu ed to move up on the
mountain. Our solitary outpo t on the ridge allow u to give youthe best of both worlds: mountainquality
service and tability at valley prices.
In the wilderness of the computer industry, take refuge in tlte imple value you get from Gateway 2000.

GATEWAY 2 0 0 0 SYSTEMS
l6MHZ 286

l6MHZ 386SX

20MHZ386SX

•
•
•
•
•

•
•
•
•
•

•
•
•
•
•
•

•
•
•
•

•
•

80286 Processor
2MB RAM
1.2 MB 5.25" Drive
1.44 MB 3.5'' Drive
40 MB 17ms IDE Drive
wilh 32K Cache
16-Bit VGA with 512K
14"Crystal Scan 1024
Color VGA Monitor
I Parallelf2 Serial Ports
I PS!2 Mouse Port
124-Key AnyKeyrn Keyboard
MSDOS®5.0

$1345

•
•
•
•
•
•
•
•

Intel®80386SX Processor
2 MB RAM
1.2 MB 5.25" Drive
1.44 MB 3.5" Drive
40 MB I?ms IDE Drive
with 32KCache
16-Bit VGA wilh 512K
14" Crystal Scan 1024
Color VGA Monitor
I Parallelf2 Serial Ports
I PS/2 Mouse Port
124-Key AnyKey Keyboard
Microsoft®Mouse
MS DOS5.0
MS WindowsTM 3.0

$1445

•
•
•
•

$1745

33MHZ 386

BEST Burs

•
•
•
•
•

•
•
•
•
•
•

• Gel our 33 MHz 386 y 1em,
same configuration as listed
with a 120 MB lDE hard drive
in teadof the 200 MB drive.

•

•
•
•
•

Intel 80386 Processor
4 MBRAM
1.2 MB 5.25" Drive
1.44 MB 3.5'' Drive
80 MB 17m IDE Drive
with 32K Cache
16-Bit VGA with I MB
14" Crystal Scan l024Nl
Color VGA Monitor
I Parallelf2 Serial Ports
124-Key AnyKey Keyboard
Microsoft Mouse
MSDOS5.0
MS Window 3.0

$1945

•
•
•
•
•
•
•

Intel 80386 Proce or
64K Cache RAM
4MBRAM
1.2 MB 5.25"Drive
1.44 MB 3.5'' Drive
200 MB 15rns IDE Drive with
64K Multi-Segmented Cache
16-Bit VGA with I MB
14" Crystal Scan 1024 l
Color VGA Moni1or
I Pamllel/2 Serial Pons
124-l<eyAnyKeyKeyboard
Micro oft Mouse
MSDOS5.0
MS Window 3.0

$2195
• Same feature as our 33 MHz
486 system excepl lhis machine
has 4 MB RAM, instead of 8,
and a 120 MB IDE hard drive,
instead oflhe 200 MB drive
in our ·tandurd configumtion.

$2545

$2445
33MHZ 486

33MHZ 486 EISA

•
•
•
•
•
•

• Intel 80486 Processor
• I28K Cache RAM
• 8 MB RAM, Expands to 64 MB
• 1.2 MB 5.25" Drive
• 1.44 MB 3.5" Drive
• 340 MB 15m SCSI Drive with
128K Multi-Segmcmed Cache
• 32-Bit EISASCSI Controller
• 16-Bil VGA with I MB
• 14"Crystal Scan I024NI
Color VGA Monitor
• I Parallel/2 Serial Ports
• 124-Key AnyKey Keyboard
• Micro oft Mouse
• MS DOS 5.0
• MS Windows 3.0

•
•
•

•
•
•
•

Intel 80486 Proce sor
64K Cache RAM
8 MB RAM, Expand 10 64 MB
1.2 MB 5.25" Drive
1.44 MB 3.5" Drive
200 MB 15ms lDE Drive with
64K 1ulti-Segmented Cache
16-Bit VGA with I MB
14"Crystal Scan 1024NI
Color VGA Monitor
I Parallelf2 Serial Pons
124-KeyAnyKey Keyboard
Micro oft Mouse
MS DOS5.0
MS Windows 3.0

$2995
~"'"'"

•
•

2SMHZ 386

•
•

Q~I.•~!•

•
•

lnlel 80386SX Processor
32K Cache RAM
4 MB RAM
1.2 MB 5.25" Drive
1.44 MB 3.5" Drive
80 MB I7ms IDE Drive
wi1h 32K Cache
16-Bit VGA wilh 51 2K
14" Cry 1al Scan 1024
Color VGA Monilor
I Parallel/2 Serial Ports
I PS!2 Mouse Pon
124-Key AnyKey Keyboard
Microsoft Mouse
MS DOS5.0
MS Window 3.0

$3895

All prices are s11bjeci wchange. Prias do not i11c/11de shipping. Primed onrecycledpaper. CorporateSponsor of Global Releaf- a program
oftile American Forestry Associario11. Box 2000. \Vashingron. DC20013. Ca/I 11sfor i11formario11 011 how you can support Global Rcleaf.
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"Yo11 '1•t got afrit 11d in tht h11.1i11tss."

8 0 0

5 2 3

•

2 0 0 0

610 GatewayDrive • N.SiouxCity, SD 57049• 605-232-2000 •Fax605-232-2023

©l.99 1Gaieway2oo0. Inc. G~ tcway 2000 ruid AnyKey are tru1iemarks of Gateway 200l. Inc. All other brandand prixl~t nimes are t!1l(lemarks or registered tmdemnrkSof their n:spc:ttlvc companic,<.
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GATEWAY 2000'S SANCTUARY OF VALUE
286!/6.386SX//6
&386SX/20

systems come i11 a
mini desktop
model.

Mini Deskt,op.Systems '

Desktop s·ystefus

The 4esktop modtl
is slw1ddrdfor
386DX &486
systems.

·- ·

·.. ;;..

Our 286 and 386SX sysrems come in acompact, mini desktop model
that's just 4.2'S incpes high, 16.25 inche 1.1.'.ide-aqd t6 inches deep. Thes~
systems feature a custom-designed, integrated motherboard to create-a
more reliable s}'Stem. To give you plenty o(room for expansion in a small
footprint compuCer, we integrated the diskette drive controller, the video
chip set and the 1/0 card on the motherboard, leaving five 16-bit slots o~n
in the standard configuration. The mini desktop models also have a
standard mouse port {PS/2 compatible), leaving two serial ports open.
.,

,

Standard configurations for Gateway's 386 and 486 systems include all
the features you want for optimum performance with the latest software.
You don't have to study our configurations to figure out what's missing.
All systems have plenty of RAM. two diskette drives, high capacity, fast
and reliable hard drives, super fast 16-bit VGA graphics with 1 MB RAM
and l024 x 768 non-interlaced color monitors. It's all there -for an
unbelievably good price. 386DX ¥Jd 486 systems come standard in a
desktop model. Our tower model with a220 watf power supply is
available as an:option for an additional $100.

New 33 MHz 486 EISA
If you've been waiting for an affordable EISA system, your wait is ovet.
With a340 MB SCSI drive and 32-bit EISA SCSI controller, Gateway's 33
MHz 486 ElSA ~ystem is incredibly priced at only $3895.

Peripherals

,

.

We sell l!Ild support a complete line of competitively priced, quality · ·
name-brand peripherajs, including laser and dot matrix printers, modems,
tape backups and coprocessors. Sorry - we.sell peripherals and
components only with the purchase of a system, or separately only to
owners of Gateway 2000 systems.

The Extras·;- ThatDon'tCostExtraAt Gateway

Therower model is
011option/or386DX
& 486 systems.

•One-year waipnfy on parts and lrtbor
• Replacement par:tsishipped quickly via ovef(}lght shipping at no charge
•30-<llly money-b ck guarantee
.
• Lifetime1011-free technical suppon from lhe ~rvjce 9rganization thi!t won PC World's :
Sel"Vice Excellence Award
·
•Free on-site.service to most location
·
• Free bulletin ooard tec.hnical suppon
• C.O.D. tenns and major credit cards honored
•Net 30-day credlt tenns and leasing options available to·qualified commercial customers
·MS DOS 5.0 is standard; versions 4.01 and 3.3 areavajlab1e at no ex!ra charge
•TheprograinmableAnylfoy keyboard is standard; a IOI-key keyboard is also available
at no extra charge
•.Softw!lf~sliskcne~\l)ltfcomprehe11slv¢ hardware an<lsoftwa~ manuals prQvided
•Canadian cus\oiners - pur 800 numller is 1011-free-0-om C~nada and ··
systems (excluding monitors and keybpards) are now duty-free!
•

Sales Hours: 7arn-1 Opm Weekdays, 9am-4pm Saturdays (Central Time)
Service Hours: 6am-Midnight Weekdays, 9arn-2pm Saturdays (Central Time)

EDITORS'
CHOICE

~~~t....
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Infolio, priced below $2000, early next
year.
Infolio provides built-in applications
residing in ROM, including a text editor
for notes, a sketchpad for drawings , a
scribbler pad for capturing cursive hand
writing , an address book/organizer, and

a handwriting recognition module com
plete with trainer. Infolio also incorpo
rates a " data transfer framework" to fa
cilitate the transfer of data to and from
host machines such as PCs, Macs, and
minicomputers.
-Ellen Ullman

New Chips Will Help Bring Video into PCs

T

wo new ICs from Cirrus Logic and
Brooktree could simplify the job of
interfacing personal computers to stan
dard video formats such as NTSC and
PAL. The chips will likely show up first
on add-in cards but might someday be
built onto the motherboards of "video
ready " or multimedia PCs.
Converting analog video signals into
the RGB format used in computers, or
vice versa, typically requires add-in
cards. Boards from companies such as
VideoLogic, New Media Graphics, and
TrueVision will digitize video and put it
into a window on the screen, while cards
such as the Willow Peripherals VGA-TV
convert RGB output to NTSC for display
on a TV or storage on a VCR.
The new video ICs do much of the
same. Although there will still be de
mand for the high-end features of some
add-in cards, these chips could make
adding basic video support to PCs much
less expensive and space-consuming.
The CL-Px0070 Video Window Gen
erator, from the Pixel Semiconductor
subsidiary ofCirrus Logic, integrates the
functions of six chips into one. The chip
requires an external device, such as the
Philips Digital Decoder chip set, to digi
tize composite video and split it into its
YUV components . But after that the
Px0070 takes over , performing the
YUV-to-RGB color space conversion,
deinterlacing the picture, and scaling it

to fill a window of any size. Input to the
Px0070 could also come from a digital
video decompression device like the C
Cube JPEG (Joint Photographic Experts
Group) chip.
Cirrus says that the chip 's continuous
image scaling operates independently on
the x and y axes and is accurate to a single
pixel. Horizontal scaling uses true linear
interpolation rather than "pixel drop
ping ," resulting in a less jaggy image.
The part is slated to be available soon,
at an OEM price of $55 each. Cirrus says
that it expects as many as six Mac add-in
board makers to announce products
using the chip in early 1992.
Brooktree, a leading supplier of RAM
DI A converters for desktop computers,
has tackled the other end of the video UO
problem: The new Bt858 is a single-chip
video encoder that accepts RGB or YUV
input and puts out studio-quality com
posite NTSC, PAL, or S-VHS video.
The system designer needs to supply only
a digital and a synchronizing signal, and
the Brooktree part will correct for vary
ing pixel ratios and frequencies , the com
pany says.
Available now in sample quantities,
the Bt858 sells for $67 in quantities of
100. For "corporate quality " applica
tions that don't demand studio-grade out
put, Brooktree will sell a lower-cost ver
sion of the chip called the Bt855 .
-Andy Reinhardt

Stereo Chip Cuts Cost of Computerized Sound

A

stereo sound chip from Crystal
Semiconductor (Austin , TX) could
cut the cost of high-quality sound in mul
timedia systems by combining 16-bit
stereo AID and DI A conversion with dig
ital signal processing, microphone and
headphone outputs, and several other
functions. Crystal's new CS4215 chip,
priced at about $30, replaces several
components handling audio.
The 4215 is not a sound generator. In
stead , it lets computers store and play
back high-quality sound produced by
other sources. To store or manipulate
38
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sounds in a computer, the analog audio
input has to be converted to a digital sig
nal. For output, the digital information
has to be converted back to analog. The
4215 can run from 8 to 48 kHz on 16-bit
samples. Marketing manager Brad Fluke
says that varying the frequency gives
performance ranging from voice-tele
phone-quality up to CD-quality sound.
The 4215 also can compress and decom
press the digitized signal. Other digital
signal-processing features include filters
for antialiasing and output smoothing.
-Rick Cook

NANOBYTES
Another major brand has adopted
Advanced Micro Devices' 25-MHz
386SX chip. Grid Systems (Fre
mont, CA) says that it picked the
Am386SX for a new desktop
computer primarily because of its
faster clock speed. A 20-MHz
SX doesn 't have enough zip to han
dle GUis, multitasking, and
mixed media, a Grid official said.
The Grid 325sc sells for $2599
with a 120-MB hard drive. D
Lead Technologies (Charlotte,
NC) says that its new Lead Com
pression card, for IBM PC com
patibles, extends Joint Photograph
ic Experts Group technology to
squeeze still images by as much
as 255 to l . Lead developed its
own "extended ratios" compres
sion algorithm. Company presi
dent Rich Little said that the card
can shrink a file by up to 180 to
l and still produce an image that
looks as good as one run through
the usual JPEG ratio of 20 to l .
The card costs $1995. o
Radius will use Apple's digital
video technology to produce a pre
sentation product targeted at " the
business side of video. " Radius
has rights to use Apple's "Touch
stone" technology, which consists
of application-specific ICs,
source code, system software, and
24-bit "convolution technology"
that eliminates flicker in NTSC
output. Radius plans to build a
NuBus board for sending NTSC
quality output to videotape. The
board will permit users to plug
their VCRs into the Mac and out
put " anything on the Mac " to
videotape. D
Tatung' s Science & Technology
subsidiary (San Jose, CA) has in
troduced the lowest-i>riced color
SPARC RISC workstation yet.
Prices for the 20-MHz micro
Compstation start at $4290 for a
diskless model with a 115-inch
color monitor. If you add a 207
MB hard drive and 8 MB of
RAM , it costs $4990. About the
closest competitor in terms of
price is Sun's ELC, but that 's with
a monochrome monitor. D

\
With success after success, CorelDRAW continues its sweep
across the industry, winning over 40 international awards. Now
yet another award is added to the list: Publish Magazine's
"Reader's Choice Award '91" for PC drawing and PC clipart,
beating Micrografx and Arts and Letters ten to one! Join the
CorelDRAW winning team today. Everyone loves it!

MOST VERSATILE

Dress up any document. Watch your project go from the ordinary to the
spectacular using CorelDRAW's unique special effects.

EASIEST TO USE

Just point and click. CorelDRAW's interface was designed to do all the
work. It's fast and it's funl No wonder it's the world's #1 seller.

MOST FONTS

Over 150 on-screen high resolution fonts can be altered in any way.
Skew, rotate, extrude. envelope. etc. Nobody else comes close!

BEST CLIPAAT

Choose from over 4,000 images and symbols. Use them as they are or
as a short cu t to your own designs. Voted best clipart by Publish readers!

Enter now and win monthly in the CorelDRAW $1 ,000,000 World Design Contest!

Circle 41 on Inquiry Cord (RESELLERS: 42) .

~COREL
. . . TEL:(716) 423-8200
FAX:{613) 728-9790

ItS not about reaching limits. ItS about

'OS/2 Extended Edition offers integrated database and communica tions capab1l11 1es. "IBM DOS to OS/2 upgrade offer is good through 12/3 1/91.
·1n Canada call 1 800 465·1234. IBM and OS/2 are registered trademarks and Presentation Manager is a trademark of lnlernat1onal Business Machines Corporation.
Windows is a trademark of Microsofl Corporation.© 1991 IBM Corp.

rising above them.
Rising to today's
challenges takes more
than yesterday's news. You
have to raise your computing
capabilities to new levels. Thats
what OS/2®was created to do.
Start with Presentation Manager:"
a graphical, fri endly interface that's easy
to use. Then add multitasking instead of
slower, less dependable task-switching. With
"crash" protection , if one OS/2 application
foil s, others remain intact, so there's no need to
reboot, n~con ncct or reconfigure. And OS/2
was designed with nctworkjng in mind, giving
yo u easy access to integrated communications,
database and LAN solutions'.1' And the next
version , OS/2 2.0, will soon offer even more.
OS/ 2 2.0 is being designed to be easier to
in tall as well as provide a better DOS than
DOS, a better Windows'" than Windows, and a
better OS/2 than OS/2 operating environment.
It~ also being designed to let you run OS/2,
DOS and Windows applications simultaneou sly,
with more available memory and access to a
broad ran ge of applications created for those
environ men ts.
In fact, even the price is an innovation.
Act now and you can buy OS/21.3 SE for just
$99, if you own rBM DOS:t'* If not, you can
buy OS/2 1.3 SE at the new low price of $150.
Either way, you'll be eligible to get an upgrade
to OS/2 2.0 upon release, at no extra charge.
To order OS/2 1.3, call 1800 342-6672t or
contact yo ur LBM Authorized Remarketer or
l BM marketing representative. Because it's
time to stop reaching limits, and start rising
above them.

.::::
-- --- -------- --- -·
=~:::
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Before our competitors can beat us, they have to catch us.
So you'll have to forgive us if we don't seem too terribly worried.
Take upgradeable PCs for instance. From the headlines,
you'd chink they're the newest thing in computers. But in fact,
Dell has been selling them for quite a while. From basic desktop
systems to powerfu l workgroup servers. A ll designed to allow
easy upgrades to hard disks, memory, video capability, even the
CPU . So when your needs change, or technology does, your
computer can too.
However, there are some things Dell won't change. Like
our commitment to customer service. Dell introduced the first
manufacturer-direct customer support in the industry over 7 years
ago. Unlike some of our competitors, who only recently began
answering the phone. Today, the price of every Dell computer

WE MADE OUR
PCs LESS EXPENSIVE.
THEYMADE THEIR
PCs LESS EXPENSIVE.

includes unl imited toll-free phone support, free 24-hour access
to ourTechFax""' line, and a one year third party on-site service

contract. So

if necessary, a trained technician can be at your

desk, usually by the next business day.£>
Which has helped make Dell one of the most awarded
PC companies in the world. Winning PC 'X-eek's C orporate

IS THERE AN ECHO
IN THIS MAGAZINE?
Satisfaction Poll an unprecedented eight times. And more
product awards than modesty will allow us to list.
Now while we're way ahead of the competition in most
places, there is one place we lag far behind. The price. Because
we design, test, support and sell our computers ourselves.
Neatly avoiding traditional retail channels with their traditional
retail mark-ups.
So for innovative technology with
and a bottom line price, buy a Dell.
Everything else is just
a copy machine.

TO ORDER,CALL PLEASE REFERENCE N11E52.

-----

HOURS, 7MI·9PM CTM· F,8AM-4PM CT SAT, IOAM -3PM CT SUN

COMPUTER
-----
CORPORATION

800.-388.-3355 -DE
- - -LL
-
O n-site servicemaynotbeovoilobleincenoin rerriote locotlOnS.~ 1991 Dell CompvterCQr}:X)l'otion. Al righrsreserved .

IN CANADA 800-668-3021. IN MEXICO 95-800-010·0664.
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Double Your Clock Speed, Double Your Fun

I

ntel has developed a new technology
for doubling the internal clock speed
of its 486 and 486SX processors. The
clock doubler will boost the speed of
the CPU (e.g. , revving a 25-MHz pro
cessor up to 50 MHz) and thus improve
overall PC performance without requir
ing big changes to the rest of the system.
"The CPU runs at twice the speed of the
memory system, and AC timing is un
changed," said Paul Otellini, vice pres
ident of the Microprocessor Products
Group at Intel.
Letting the rest of the system still op
erate at half the speed of the CPU means
PC designers don't have to build in ex
pensive components and high-speed
DRAM to get a significant performance
boost, and they don't have to worry about
high temperatures and emissions, Intel
officials said.

Intel has been encouraging manufac
turers of 486SX systems to build in a slot
that will accept the new chip, allowing
for a plug-in performance upgrade that's
similar to snapping in a math copro
cessor. With existing 486 designs, the
upgrade will involve swapping in the pin
compatible chip, but at times it will in
volve some timing and BIOS changes,
Intel concedes.
The clock doubler, manufactured
using Intel's three-layer-metal submi
cron process, is not official yet, but it
will be sometime next year, Intel said. It
will be applied to all current speeds of
the 486SX and DX , although a 50- to
100-MHz model is still up in the air.
Company officials would not disclose
pricing, but they did say that by 1993, the
accelerated chips will cost about $500.
-D.Barker

Adobe Shows Document Across Platforms

A

dobe Systems' John Warnock has
been preaching about the need for
easily moving documents from one kind
of computer to another without losing the
style and format. At the recent Seybold
Computer Publishing conference, War
nock demonstrated the cross-platform
technology Adobe has been hinting at.
He showed a Mac II, a Windows PC, a
Next computer, and a 640-KB DOS ma
chine all displaying the same document,
a comple)( image of the front page of a
newsletter. The kicker: Each system was
working with the same file , built from a
page-description language based on Post
script. Each system was running an in

terpreter that used Adobe's MultiMaster
font technology, which automatically
scales type to make it fit in a specific
space, while retaining the type's width
and weight characteristics.
Adobe also disclosed its Type 1 Co
processor, a chip that the company says
will speed up text rendering by as much
as 25 times faster than current printer
controllers. The chip is basically Ado
be's Type Manager implemented in sili
con. Depending on how it's used, it will
speed up font rasterization in printers or
on-screen. The coprocessor should show
up in products next year.
-Kenneth M. Sheldon

The Pen Is·Mightier Than the PC When It
Comes to Data Collection

NANOBYTES
Starlight Networks (Mountain
View , CA) is working on hardware
and software for zapping mixed
digital media around on a net
work in real time. The company
sees a need for new kinds of
servers to handJe multimedia but
says that its products will "coex
ist" with today's LANs. o

Portable Energy Products
(Scotts Valley, CA) has designed a
thin, flat, lightweight battery
that could be a good fit in note
books and other portable com
puters. The Planar Energy Cell , a
lead-acid battery, weighs about
half a pound and is just a little
more than 3 inches wide, about
5.5 inches long, and only 0.332
inch thick. The device could fit
in places cylindrical nickel-cadmi
um batteries can't, the company
says (e.g., under a keyboard). o
Seen that Levi 's 501 Jeans ad
the one with the jumpy, comic
book-style pieces of clip-art
faces , telephones , and pieces of a
U.S. map? It was done by FCB/
San Francisco using a Mac Ilfx. o

Composer Quest from Dr. T's
Music Software (Needham, MA)
is one of the new titles geared to
work with Multimedia PCs. The
interactive CD is a learning tool
that covers musical artists from the
seventeenth to the twentieth cen
turies. You can click on Duke El
lington and get a lesson on the
jazz genius or find out what things
were like back when Mozart was
the Elvis of his generation. o
Intel's 860 processor has been

I

t might look like a computer, but it's
not. It's a data collection "periph
eral." That's how Pl Systems (Portland,
OR) describes its new pen-based ma
chine called lnfolio. The company sees
the pen system as an addition to existing
hardware, not unlike a bar code reader
a specialized device for the input of data
in real time.
lnfolio is a clipboard-size machine
weighing under 3 pounds with battery.
The pen-based system runs for 15 hours
on six standard AA batteries cir on nick
el-cadmium rechargeables, a battery life
Pl Systems measures in "one or two
32

BYTE • DECEMBER 1991

shifts." In folio is built around the Mo
torola MC6833 l 32-bit processor and
MC68HC705 power management rnicro
controller. The system has 1 MB of ROM
for the operating system and base appli
cations; half a megabyte of static RAM
for maintaining system state; and three
slots for PCMCIA 2.0-compliant cards,
which can be used as SRAM or ROM for
user data, customization modules , and
applications. The monochrome screen,
made by Sharp, provides 640- by 480
pixel resolution; both backlit and reflec
tive screens are available. PI Systems
expects to start volume shipments of

used mostly in high-horsepower
graphics cards, but Okidata Mi
crosystems (Marlborough, MA)
has built its new line of RISC
workstations and servers around
the chip. The Okimicrosystems
7300 systems run an Okidata ver
sion of Unix System V release 4
called Okix and support the X
Window System, OSF/Motif, and
Open Look. Prices range from
$8000 for a diskless model up to
nearly $40,000 for a fully loaded
configuration. o

.,
I
I
I
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hgurotions and prices may ""IY· Dell is a registered trademark, UltroScan ~ a trademark and Techfox is a seM<:e rrork of Dell Computer Chporohon. 1991 J.D. Fbwer and As3ociotes Computer End User Sotisfoction Study:

between 1and499 emplo.,.,.s.Best Personal Computer in Office Based End User Sotisfodion in Small to Med-.vrn Sized Businesses. J.D. Power end Associates is a service mark of J.D. Fbwerand Associo1es. 1486ond the Intel
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Double Your Clock Speed, Double Your Fun

I

ntel has developed a new technology
for doubling the internal clock speed
of its 486 and 486SX processors. The
clock doubler will boost the speed of
the CPU (e.g., revving a 25-MHz pro
cessor up to 50 MHz) and thus improve
overall PC performance without requir
ing big changes to the rest of the system.
"The CPU runs at twice the speed of the
memory system, and AC timing is un
changed," said Paul Otellini, vice pres
ident of the Microprocessor Products
Group at Intel.
Letting the rest of the system still op
erate at half the speed of the CPU means
PC designers don't have to build in ex
pensive components and high-speed
DRAM to get a significant performance
boost, and they don't have to worry about
high temperatures and emissions, Intel
officials said.

Intel has been encouraging manufac
turers of 486SX systems to build in a slot
that will accept the new chip, allowing
for a plug-in performance upgrade that's
similar to snapping in a math copro
cessor. With existing 486 designs, the
upgrade will involve swapping in the pin
compatible chip, but at times it will in
volve some timing and BIOS changes ,
Intel concedes.
The clock doubler, ma nu factu red
using Intel's three-layer-metal submi
cron process, is not official yet, but it
will be sometime next year, Intel said. It
will be applied to all current speeds of
the 486SX and DX, although a 50- to
100-MHz model is still up in the air.
Company officials would not disclose
pricing, but they did say that by 1993, the
accelerated chips will cost about $500.
-D.Barker

Adobe Shows Document Across Platforms

A

dobe Systems' John Warnock has
been preaching about the need for
easily moving documents from one kind
of computer to another without losing the
style and format. At the recent Seybold
Computer Publishing conference, War
nock demonstrated the cross-platform
technology Adobe has been hinting at.
He showed a Mac II, a Windows PC, a
Next computer, and a 640-KB DOS ma
chine all displaying the same document,
a comple;ic: image of the front page of a
newsletter. The kicker : Each system was
working with the same file, built from a
page-description language based on Post
script. Each system was running an in

terpreter that used Adobe's MultiMaster
font technology, which automatically
scales type to make it fit in a specific
space, while retaining the type's width
and weight characteristics.
Adobe also disclosed its Type 1 Co
processor, a chip that the company says
will speed up text rendering by as much
as 25 times faster than current printer
controllers. The chip is basically Ado
be's Type Manager implemented in sili
con. Depending on how it's used, it will
speed up font rasterization in printers or
on-screen. The coprocessor should show
up in products next year.
-Kenneth M. Sheldon

The Pen Is· Mightier Than the PC When It
Comes to Data Collection

I

t might look like a computer, but it's
not. It's a data collection "periph
eral." That's how PI Systems (Portland,
OR) describes its new pen-based ma
chine called lnfolio. The company sees
the pen system as an addition to existing
hardware, not unlike a bar code reader
a specialized device for the input of data
in real time.
Infolio is a clipboard-size machine
weighing under 3 pounds with battery.
The pen-based system runs for 15 hours
on six standard AA batteries or on nick
el-cadmium rechargeables, a battery life
PI Systems measures in "one or two
32
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shifts." Infolio is built around the Mo
torola MC6833 l 32-bit processor and
MC68HC705·power management micro
controller. The system has 1 MB of ROM
for the operating system and base appli
cations; half a megabyte of static RAM
for maintaining system state; and three
slots for PCMCIA 2.0-compliant cards,
which can be used as SRAM or ROM for
user data, customization modules, and
applications. The monochrome screen,
made by Sharp, provides 640- by 480
pixel resolution; both backlit and reflec
tive screens are available. PI Systems
expects to start volume shipments of

NANOBYTES
Starlight Networks (Mountain
View, CA) is working on hardware
and software for zapping mixed
digital media around on a net
work in real time. The company
sees a need for new kinds of
servers to handle multimedia but
says that its products will " coex
ist" with today's LANs. o
Portable Energy Products
(Scotts Valley , CA) has designed a
thin, flat, lightweight battery
that could be a good fit in note
books and other portable com
puters . The Planar Energy Cell , a
lead-acid battery , weighs about
half a pound and is just a little
more than 3 inches wide, about
5.5 inches long, and only 0 .332
inch thick. The device could fit
in places cylindrical nickel-cadmi
um batteries can 't , the company
says (e.g. , under a keyboard). o
Seen that Levi's 501 Jeans adthe one with the jumpy, comic
book-style pieces of clip-art
faces , telephones, and pieces of a
U.S. map? It was done by PCB/
San Francisco using a Mac Ilfx. o
Composer Quest from Dr. T's
Music Software (Needham , MA)
is one of the new titles geared to
work with Multimedia PCs. The
interactive CD is a learning tool
that covers musical artists from the
seventeenth to the twentieth cen
turies . You can click on Duke El
lington and get a lesson on the
jazz genius or find out what things
were like back when Mozart was
the Elvis of his generation. D
Intel's 860 processor has been
used mostly in high-horsepower
graphics cards , but Okidata Mi
crosystems (Marlborough, MA)
has built its new line of RISC
workstations and servers arouno
the chip. The Okimicrosystems
7300 systems run an Okidata ver
sion of Unix System V release 4
called Okix and support the X
Window System, OSF/Motif, and
Open Look. Prices range from
$8000 for a diskless model up to
nearly $40,000 for a fully loaded
configuration . o
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Epson to Build New LCD into Color Notebook

E

pson America's upcoming color
notebook computer is the first to
use a new screen technology developed
in Japan by Seiko/Epson. Called metal
insulator-metal (MIM), the patented
technology is a new twist on the active
matrix designs of other color LCDs.
Like a thin-film-transistor panel,
which backs up each pixel with one or
more transistors for rapid switching and
sustained power levels , Epson's new
MIM panel has a miniature diode behind
every pixel. MIM uses only two or three·
photo masks, and the metal layers used

to etch the diodes can be sputtered onto
the LCD glass. The color panel measures
9 inches diagonally and will support 256
colors from a palette of 4096.
Although the 7.9-pound color note
book Epson showed at Comdex was a
prototype, the final version is expected
to use a 25-MHz 386SL, include 4 MB of
RAM, and sell for roughly $8000.
Epson wouldn't say how much the dis
play alone might cost. For now , Epson is
the only company with MIM technology ,
but it may licerise the patents to others.
-Andy Reinhardt

Future Macs to Have Built-in DSPs
for Sound and 3-D Graphics

M

acs of the future are likely to have
digital signal processors built in
to handle voice synthesis, image render
ing, and three-dimensional graphics. At
the MacWorld Expo Toronto, Rick Le
faivre of Apple's Advanced Technical
Group showed a video clip demonstrat
ing a DSP being used to rotate a 3-D
wireframe object and simultaneously
generate four synthesized music pieces .
Apple is working on specifications for
3-D modeling, rendering, and file for
mats so that the interchange of 3-D ob
jects will be possible, Lefaivre said. The
easy use of 3-D graphics "would require

some 3-D graphics hardware on the Mac
motherboard," he said. A DSP is a likely
candidate to offer 3-D hardware support.
Apple is examining how to provide a
distributed operating-system kernel be
neath the Mac interface, Lefaivre said.
The Mac OS is being evaluated as to its
scalability and portability. Scalability
means that the interface would be easily
adaptable to computers of any size, from
desktop models to "hand-held Macs." Of
course, portions of the Mac OS would be
ported to IBM's PowerPC RISC chips,
or to other CPUs.
-Tom Thompson

NT, SCO Desktop Previewed on R4000

M

icrosoft recently gave the first
public "technology demonstra
tion" of Windows NT running on the
Mips R4000 processor. Although the up
coming operating system looks in many
ways like Windows on top of DOS, the
demonstration system, with its multitask
ing windows-one showing a clock, one
showing Bezier curve support, one a
multiple-threaded graphics program,
one a command-line window , and so
on-resembled a Unix environment.
Even the outline of the NT architec
ture is reminiscent of Unix. NT, like
Unix, is based on a small, machine
dependent kernel surrounded by more
extensive, machine-independent operat
ing-system services. Like the X Window
System, NT uses a client/server model to
abstract system services. However, while
X uses the client/server idea to general
ize graphics processing and networking,
Windows NT goes one step further.
42
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NT offers what might be called " API
servers"-a layer of the operating envi
ronment in which multiple applications
subsystems can be running at the same
time. Microsoft says that it will support
three subsystems: Windows (for 32-bit
Windows programs and, via emulation,
16-bit Windows and DOS programs),
Posix 1003 . I (Unix specification), and
OS/2 1.3 and 2.0. With all three subsys
tems in place, programs written to these
different application programming inter
faces (APis) can all be running simulta
neously. However, support for multiple
APis still remains a promise; this NT
feature has not been shown publicly.
The Santa Cruz Operation (SCO) has
demonstrated a prototype of its Open
Desktop for the Mips R4000 chip. Based
on OSF/Motif, the Desktop GUI shows
icons of available services and applica
tions . •
-Ellen Ullman

NANOBYTES
Q1C tape drives and media will
be able to hold 100 gigabytes by
the end of the 1990s, says 3M,
the company that invented the
quarter-inch cartridges. Accord
ing to a 3M official at the Data
Storage9 l Forum, 3M plans to
migrate QIC tape backup drives
,
and media up to a 100-gigabyte
capacity before the end of this
decade. QJC tapes can now store
up to 1.35 gigabytes and are back
wardly compatible with drives
storing as little as 20 MB. 3M and
other QIC supporters had dis
closed plans to boost QIC 's capac
ity to 12 gigabytes, but apparent
ly they' ve got new technologies
that will surpass that. o
SynOptics, Cisco Systems, and
SunConnect have formed a joint
development relationship to build
a "network architecture" that will
combine routing systems and in
telligent hubs under the aegis of
one network management system.
The goal of this alliance is an inte
grated hardware/software solution
with one of the worst names of the
year: the RubSystem . Scheduled
for 1993, the RubSystem is de
signed to be a high-level archi
tectural solution to the problem of
large, complex networks. o
Apple has signed a development
and licensing agreement for tech
nology that recognizes cursive
handwriting. The computer
maker will be working with
ParaGrapn, a Soviet company that
is also workjng with Microsoft
and is rumored to be negotiating
with several other major hard
ware and software vendors. Para
Graph is based in Moscow but
has a U.S. office in Boulder,
Colorado. o
A new interface card from Apple
will let Mac users plug into the
JSDN . "Lhe computer maker says
that it is the first NuBus interface
card available in North America
for connecting Macs to basic-rate
ISON . The $1099 card imple
ments the CCITT ISON basic rate
interface and supports a standard
analog DTMF telephone . •

Microsoft Pro·ect for
dows intro uces an
~il)g

ement
technique.YOurown.

When you use Microsoft9 Project for
Windows; just be yourself.
Because you'll have all the power and
flexibility you need to manage any size project
your own way.
Let's say you want to create your own
filters, so you can find specific types of infor
mation. No problem.
And ifyou've ever wanted custom tables
and fields that allow you to view and report data
any way you want, relax, now you have them.
Theres even outlining to create cus
tomized reports, tailored to your audience,

showing only the level of detail you want.
And you can do all this with the same
project manager PC lteek, PC Magazine,
PC World and Software Digest call the best
in its category.
If you would like more information on
Microsoft Project for Windows, or a working
model for $9.95; call us at (800) 541-1261,
Dept. V28. We won't tell you how to do your
job. We'll just help you do it.

Everyone wants more productivity
out of their computers.
But not everybody is willing to
spend a fortune to get it. That's why
Quarterdeck productivity software
is outselling everyone else's
including Microsoft's.

DESQview Multitasks
and Windows
on Your PC
As early as 1982, computer
enthusiasts found our products
Over 1,000,000 users m11ltitask their programs
helped them set up their ideal
witlt DESQview.
working environment. Since then,
QEMM Breaks the
step-by-step, we've improved
640K Barrier
DESQview into what some very know
ledgeable people call "the best
altemative to OS I 2".
Today's DESQview allows you to
multitask multiple programs in
windows side by side-text@ )
programs; graphic
programs. But best of all,
you don't have to buy a
lot of new hardware and
software to use it. DESQview
works with the PC and the programs
you now own.

QEMM386is
included with
DESQview 386 to
create the opti
mum operating
.environment for
productivity
Number one.
oriented users of
386, 386SX and i486 PCs.
QEMM 50/60 is designed to
work in IBM~ PS/2'" Model SO and
60 PCs with specific IBM adapter
boards.
QEMM is the #1 selling utility
according to distribution sources. In
fact, it was the number one selling
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These are someof DESQview's most recent awards

These are some of QEMM's most recent awards

e 1991 Quarterdeck Office Systems. IBM and PS/2 are trademarks of IBM Corporation. PC Tools Deluxe is a trademark of Central Point Sofh•'ilre.&1286, 386, 386SX and i486 are trademarks of Intel Corporation.
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Manifest Gives You
In-Depth Knowledge of
Your PC

Our newest utility is Quarterdeck
Manifest, the best way to discover
everything you ever wanted to know
about your PC. Manifest shows you
around 'under the hood', pointing out
how memory is used, comparing
memory speeds, and indicating how
you can gain more room for your
programs to work.
It can point you to as much as 130K
of additional RAM your programs can
use. It shows you which memory areas
are faster. It even helps you compare
add-in memory board performance.
Manifest does for memory what PC
Tools Deluxe does
for disks. And it's
easy to use.

i:
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QRAM Optimizes
the Memory of 8088 and
80286 PCs
Once you know where you can
move those memory-hogging utilities,
QRAM lets you do it. It even
works on 8088, 8086 and 80286
PCs with EMS 4.0 or EEMS
memory boards.
QRAM and Manifest help
you get every last 'K' out of the
hardware you own.
In fact, all our products are
designed to give you more pro
ductivity out of the system you
already have, whether 8088,
8086,80286,386SX,386,ori486.

Quarterdeck
Products for
Everyday Heroes
Our mission is to protect your
investment. Whether your PC is 9years
old or fresh out of the box, our pro
ducts make it more versatile, more
flexible; and help deliver performance
dividends from your computer invest
ment. Our products help fine-tune your
PC which helps you do your work
better, which makes you look good.

AGlimpse of the Future:
DESQview/X
We're also looking ahead to the next
wave of computer system develop
ment: enterprise computing. Our new

DESQview/X allows different
computers with different operating
systems to work together. Using the
advanced X-windows environment, it
lets users run programs on remote
computers and watch them run in their
PCs' windows. DESQview/X will be
available later this year.
Quarterdeck products. The best way
to get the most out of your PC today.
And tomorrow.

' "'CLA&a
0-c
,•. , _

Manifest has been quick to win recognition

150 Pico Blvd., Santa Monica, CA 90405 (213) 392-9851 Fax (213) 399-3802
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OS/2 2.0:
APilgrim's Journey
JON UDELL

In the April 1990 BYTE, I wrote the follow
ing: "I've seen the system that I want to install
of "the operating
on my 386 PC. It's OS/2 2.0."
I wrote those words nearly two years after
system of the 1990s"
making the pilgrimage to Redmond to see the
first preview of the 32-bit, multiple-DOS-box
flnally dellvers on
version ofOS/2 . Since then, OS/2 has been on
some promises
a roller coaster ride. Windows 3.0's huge suc
cess prompted Microsoft to rethink its plans
for a next-generation operating system. As Microsoft shifted gears and an
nounced that it would build its own New Technology (NT) operating system, IBM
responded by seizing control ofOS/2 development and raising the ante. Announc-

The latest incarnation

Windows full screen
PM CAP.EXE
OS/2window
Desktop
Settings
Tree
Contents
OS/2 System
Contents

A:

In OS/2 's new GUI, the Workplace Shell, you can freely arrange objects representing
programs, documents , and printers on the desktop or in a hierarchy offolders.
Objects can expose multiple views simultaneously; the Window List tracks and
switches among the views. A new kind ofcomrol, the spiral-bound notebook, helps
organize dialog boxes and documentation.
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ing extra features that were never contem
plated by Microsoft-full virtualization
of DOS (including device drivers), sup
port for protected-mode DOS and Win
dows applications, a 32-bit rewrite of the
Presentation Manager (PM) graphics en
gine, and a radically new graphical
shell-IBM committed itself to a truly
Herculean task.
As IBM' s self-imposed year-end dead
line draws near, most of the pieces are in
place. Although there's much work yet to
be done, I'm happily using OS/2 2.0 to
write, illustrate, program, and telecom
municate.
IBM bills the new system as an "inte
grating platform," and that's just what it
is . The machines on which I've installed
version 2.0 run three very different fla
vors of software: 16-bit OS/2 applica
tions, real- and protected-mode DOS pro
grams, and Windows 3.0 applications.
The fourth-and most potent-variety,
32-bit OS/2 software, waits in the wings.
A number of leading OS/2 developers are
porting their programs to version 2.0's
flat memory model, and IBM has publicly
shown early versions of several of these.
Yet there aren't as many 32-bit PM appli
cations in the pipeline as OS/2 2.0's long
gestation might warrant . In part, that's
because Microsoft's infamous Software
Development Kit, which cost developers
$2600, never worked very well . (IBM re
cently released its own compiler for ver
sion 2 .0 development, and Borland, Digi
talk, Jensen & Partners International,
and Watcom aU plan to offer alternative
programming tools.)
Mostly, though, last year's OS/2 devel
opers have become-often reluctantly
this year' s Windows programmers. With
third-party Windows extenders available
today and Microsoft's 32-bit Windows for
NT expected next year, OS/2 2.0 isn't
likely to attract a large following solely on
the strength of its 32-bit PM . Instead,
IBM has staked version 2.0's fortunes on
theclaim that it will be "a better DOS than
DOS , a better Windows than Windows."
My judgment? I think it could be a better
DOS for most purposes, and a better Win
dows in certain respects.
The Host with the MOST
Even the most partisan OS/2 users occa
sionally need to boot plain old DOS. One
of OS/2 2.0' s nicest features solves the
multiple-boot problem cleanly and effec
tively. When you install the system, you
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can use FDISK to create a special I-MB
primary partition that holds the Multiple
Operating System Tool. The rest of the
disk can comprise two more primary par
titions (one of which will be C) and an ex
tended partition, which in turn can hold
multiple logical drives D and following .
MOST can select an operating system
from one of the primary partitions or any
of the logical drives.
To make this concrete, I've got an 800
MB Systempro drive array carved up into
two primary partitions (MOST and C)
and four logical drives. MOST, in the ac
tive partition, boots with a menu from
which I select DOS , which lives in C, or
one of several different beta versions of
OS/2. Version 2.0's ability to boot from a
logical drive, coupled with MOST and an
enhanced FDISK, makes the black art of
multiple booting a snap.

Let Me Count the DOS Boxes
Like Windows, OS/2 2.0 supports win
dowed and full-screen DOS sessions. You
can switch between the two modes by way
of the settings menu , although Windows '
handy Alt-Enter trick won't work. (Un
fortunately , you can't switch between
windowed and full-screen OS/2 ses
sions.) Cut-and-paste between windowed
sessions works much as in Windows. One
nice enhancement (for both DOS and
OS/2 windows) is the ability to change
fonts. I've never liked the elongated EGA
style DOS windows that Windows pre
sents, and I now much prefer one of the
squarer styles that version 2.0 offers.
AsadverHsed, OS/22.0delivers EMS,
Extended Memory Specification (XMS),
and DOS Protected Mode Interface
(DPMI) services to its DOS boxes. I'm
running FoxPro 2.0 in one session, and
it ' s working about as well as under pure
DOS. That's great news for me , because
I depend on the program but could bare
ly use it in the conventional-memory
strapped and EMS-less OS/2 I .x DOS
box. While XMS services are available,
my usual XMS clients-Vi.rtual Control
Program Interface-oriented programs
like the extended versions of Fox Pro and
Borland C++-can't use them. Why?
OS/2 2.0 rightly refuses to support VCPI.
To do so would compromise the system ' s
integrity.
Happily , there' s an alternative: DPMI.
I wrote a protected-mode DOS program
(using Borland C++ and Phar Lap ' s
286IDOS-Extender) that uses OS/2 2.0's
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DPMI services to allocate megabytes of
memory . Not many DPMI-compliant
DOS programs are available today
Lotus 1-2-3 release 3.0 is one notable ex
ample- but now that the DOS-extender
toolkits all support DPMI (they need it for
Windows compatibility), it's sure to dom
inate very soon.
How much conventional memory do
DOS boxes get? It depends . I'll first dis
tinguish between internal virtual DOS
machines and external VDMs. An inter
nal VDM-the default DOS box-sees
about 633 KB because the support code
runs in protected mode outside the DOS
address space. An external VDM , which
boots a normal DOS kernel from a DOS
partition or from an image file made from
a DOS-bootable floppy disk, sees Jess
RAM-about 589 KB. (You should be
able to high-load DOS in this situation ,
but that wasn't working yet.)
Both VDMs can load real DOS device
drivers (I've done this successfully) and
offer upper memory block support so you
can high-load TSR programs (so far, I
have made this work only with internal
VDMs). Internal VDMs are smaller and
faster for normal use , but they do not
maintain all the DOS data structures
needed to support, for example, block de
vice drivers. So I've been able to run Net
Ware and communicate with a CD-ROM
drive only by way of an external VDM.
That it' s possible at all is a huge win ,
of course. Network and CD-ROM access
through ordinary DOS mechanisms is a
godsend for OS/2. There are OS/2 driv
ers- I'm running OS/2 l .x network , dis
play , and tape device drivers under ver
sion 2 .0. When available , I'll always
prefer systemwide over DOS-box-spe
cific device support. Thanks to an alpha
version of Novell's OS/2 NetWare re
quester, all my OS/2 and DOS sessions
see the network. But OS/2 drivers are
hard to come by, while there's a DOS
driver for every gadget under the sun.
Windows, built atop DOS, inherits that
critical software base.
Now OS/2 can, too-with an important
twist. An errant DOS driver can bring
Windows to a screeching halt; OS/2
calmly traps the error without skipping a
beat. OS/2 2.0 virtualizes DOS sessions
well enough that I was able to run two
VDMs connected to NetWare through the
same Tiara card. Fair warning: What I've
seen so far is proof of concept only. What
worked for a Tiara card in a Systempro

didn't work for a Western Digital or
NE2000 card in a Swan. I'm encouraged,
but I can't predict how comprehensive
version 2.0' s DOS device support will ul
timately be.

OS/2 Does Windows
The OS/2 installation regime has grown
to more than a dozen high-density floppy
disks and, like Windows' Setup, turns
graphical once the kernel loads . As you
watch the filenames roll by, you' II see
why all the disks are needed. Along with
OS/2's files come the likes of COM
MAND .COM, HIMEM.SYS, PROG
MAN.EXE, and SYSTEM.IN!. It's not
deja vu: You ' re really installing DOS,
Windows, and OS/2 all at once.
While the DOS components are modi
fied for OS/2 2.0' s VDM environment,
the Windows pieces are (with a few key
exceptions) the same ones you get in a re
tail Windows 3.0 package. OS/2 2.0 runs
Windows in a VDM, and Windows in tum
runs Windows applications in standard
mode. How? Windows applications are
DPMI clients, and the Windows kernel , a
DPMI server, normally gives them access
to extended memory. OS/2 is also a DPMI
server, and IBM has tweaked the Win
dows kernel to make it a client of OS/2 's
DPMI services while at the same time a
server for Windows applications .
When you launch Windows underOS/2
2.0, you land in a full-screen Windows
desktop running PM. Prom OS/2's per
spective, you switch to and away from a
Windows session just like any other full
screen DOS or OS/2 session. On the Win
dows desktop, unmodified Windows 3.0
applications run-and multitask-nor
mally. There's no DOS box available, but
that's no problem because OS/2 handles
THE FACTS

OS/22.0
$199
System requirements:
A 386 or 486 IBM PC compatible
with 4 MB of RAM, a CGA
monitor or better, and a mouse .
IBM
Ca11 (800) 342-6672 or contact
your local IBM dealer.
Circle 1212 on Inquiry Card.
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ingston's mass storage
products offer a variety
of d isk upgrade solutions
for your PCs and workstations.

nternal Wine/rester Drives
• High sf)E,!ed, high capacity
• Mounling hardware
• E'asy user installation

Removable 3 1/2"
Disk Subsystems
• SCSI, AT/IDE, ESDI, ST506
•Metal cons~ruction
•Key Lofk & d isplay indicator
• Mounts in 51/4i• h.h. slot

EKternal Mass
Storage Expansion
• Compact desktop subsystem
•High speed, high capacity
• Accessories & software
Call Kingston today at:
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1-800-835-2545 ,...._
Ph. 714-435-2600
Fax 714-435-2699
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Manufactured by
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J

Killu:~t!tll. ~
~

176'00 Newhope Street

Fountain Valley, CA 92708
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the DOS multitasking much better than
Windows can.
The clipboard has been tweaked to
communicate with PM , so I was able to
copy an icon from Visual Basie's icon edi
tor to the Windows clipboard, switch to
OS/2, and paste it into OS/2's new icon
editor from the PM clipboard. A Dy
namic Data Exchange server, intended to
carry DDE message traffic between Win
dows and OS/2, wasn't working yet. Be
cause Windows owns the screen, you can
run your high-resolution display driver in
the Windows session even if you don't
have an equivalent driver for PM .
Windows can't run in enhanced mode,
nor in general does it need to. OS/2 pro
vides Windows' two key enhanced-mode
features : paged virtual memory and DOS
multitasking . Some Windows applica
tions do require enhanced mode. These
are the "extended" Windows applications
(e.g., Objectworks 4.0) that use 32-bit
flat-model memory. But the yast majority
of today's Windows 3.0 programs-and
all the ones I've tried-will run under
OS/2 2.0. What about Windows 3.1?
IBM says it will go into OS/2 as soon as
Microsoft ships it.
Better than Windows? Well , a great
many people use Windows as a DOS mul
titasker, and in that respect OS/2 2. 0
clearly is a better Windows . Even though
the Windows 3.1 beta version cleans up
the unrecoverable applications error
problem, I'm able to crash it at will by
poking random data into the unprotected
DOS memory that supports the whole
show. Version 2.0' s VDMs don't suffer
that problem.
If you compare a Windows application
on DOS to a Windows application in a
VDM, things get more complicated. Ob
viously, a VDM can't run faster than na
ked DOS on the same hardware. OS/2 ' s
advanced virtual memory and file subsys
tems might offset that (version 2.0 in
cludes a speedier file-allocation-table file
system as well as the High Performance
File System) .
In the first cut at Windows support
what I'm running now-the Windows
memory manager sees the DPMI memory
OS/2 provides as physical RAM. That
works fine on my 12-MB Systempro, but
poorly on a 4-MB Swan because Win
dows' memory ends up in the OS/2 swap
file. IBM is working hard to make Win
dows get more mileage out of OS/2's
memory manager . That tactic will re

quire more surgery on the Windows code
IBM licenses from Microsoft, but it could
improve matters dramatically by the time
ofOS/2 2.0's release .
The Shell Game
The version of the Workplace Shell I re
ceived (see the screen) was very much a
work in progress. It's more Mac-like than
Windows, the old PM shell (still available
in version 2.0, by the way), or the Unix
GUls, in that objects nest within objects
arbitrarily. Unlike on the Mac, though,
the object hierarchy isn't a view ofthe file
system, but rather a logical view of refer
ences to data files, programs, print desti
nations, and document sets. Each object
can open onto multiple windows. You
open a folder's "icon" view to display its
contents, or its "settings" view to change
its fonts, colors, or other properties.
The spiral-bound notebook shown in
the screen is a handy new metaphor that' s
used extensively for both dialog boxes and
system documentation. The Window List
tracks all active windowed tasks. While
IBM's public demonstrations have shown
a variety of drag-and-drop shell opera
tions (e .g. , launching programs and
printing and discarding files), I couldn't
explore these capabilities fully in the
early version ofthe shell I received.
As I write these words a few months be
fore IBM's deadline, I'm awed by what
has been accomplished and by what still
needs doing. Can the 32-bit rewrite of
PM's graphics engine, smarter Windows
memory management, the Workplace
Shell, and smooth integration ofthe DOS,
Windows, and OS/2 parts of the system
possibly happen in time? I doubt all these
wishes will come true by December 31.
Will that make OS/2 2.0 a failure?
Hardly. OS/2 has always appealed to indi
viduals and corporations that value an ad
vanced, reliable operating system. Unfor
tunately, we had to jettison much of our
DOS/Windows baggage to reap those
benefits. Version 2.0 promises to do what
OS/2 should have done from the start: em
brace the family of lesser PC operating
systems and provide a smooth upgrade
path . Ultimately, it's not just a better
DOS or a better Windows that I want, but a
better system. I think that's what OS/2
2.0 will be. •
Jon Udell is a BYTE senior technical edi
tor at large. He can be reached on BIX as
"judell. "

Make a wish.

Presenting the PowerMate Image
In t he past, a line of persona l comp uters that was
built aroun d your needs was j ust wishful thinking .
Well, not anymore. Because the PowerMate• Image"'
Series from NEC is here.
You wished for superior graphics
performance. Now yo u can have
it. T hanks to NEC ' s patented Image

Video••• tech nology. It lets you handle graphics
intensive applications at lightning speeds - up to 400%
faster than other PCs in its class. What' s more, our
unique ImageSync'" technology gives you flicker-free
graphics when you use an Image Series PC with one of
NEC's new MultiSync· monitors.
Greater expandability. Wi t h room for fo u r

II

Series Personal Computers.
internal devices, four expansion slots, memory expan
sion on the motherboard, and upgradable video RAM,
your system can easily be expanded
as your needs grow.
Easy upgradability.
When you upgrade you get
more than a faster CPU. You

Because .

also get more memory, cache and
video. And since opening the new
Image systems is as easy as the tum of
a quarter, upgrading has never been easier.
For more information call 1-800-NEC-INFO. The Image
Series. With features like these, it should definitely be on
your wish list.

is the way you want to go.

Circle 106 on Inquiry Card.
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The SX/20i has advanced
memory-caching capability
and Image Video technology.
It's for businesspeople who
are looking for superior
performance without a
hefty price
tag.

•

NEC invests 3.6
billion dollars
a1111ual/y i11 research
and de1•elopme111.
That :r more //ian
most computer
companies make
i11 a year. And
/hat can
make a 101
of wishes
come
/ru e.

The 386/33i is for the
power user. With its
standard 4MB of mem
ory (expandable to
64MB), 32K cache and
Image Video tech
nology, it can handle
even the most complex
applications with ease.

The
SX/16i
and SX/20vi are the
entry-level Image
systems. They ' re
easily upgradable
a·n d feature Image
Sync technology for
maximum graphics
clarity.
Al l Im age Se ries PCs co me packaged
with MS-DOS" 5.0, Windows• and PFS: Window Works'."

Because •

is tbe way you want to go.

CIC
Computers and CommunlclHon1
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In the Great Windows Applications
Sweepstakes, the arena of word pro
cessing is where the action is these
days . We've come a long way from the
days of simple editors. I took a look at
beta versions of three new Windows
word processors: Microsoft's Word for
Windows 2.0, Describe Word Proces
sor 3.0, and WordStar for Windows.
A year and a half after Windows 3.0
hit
the shelves, these applications push
STAN MIASTKOWSKI
Windows to its limits. The news is both
good and bad: good be
~
Three new Windows
cause all three do amaz
ing things with words and
word processors
pictures; bad because of
steep learning curves,
produce surprises,
feature confusion, and
WORD FOR WINDOWS20
caveats, and
the heavy hardware re
sources that are needed
G - - l.telnl'*'wb.1t1 .i.w 11aur J
a clear winner
W1
wu.,
to truly take advantage of
wlhWOld fGt Wll'l&wt 70J
all the bells and whistles
... ..O Wlo:ict. 1't, IJlll!L'f'Na.Jow.2J) T't11tc.c.l tu "'
l.a t111 0J'"' l :\I.__ ,
in these packages.
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Putting Words
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Word for Windows 2.0 (top). WordStar for Windows (middle), and DeScribe
Word Processor 3.0 (bottom) represent three similar approaches to the next
generation of word processors. Yet all three retain their own individual personalities.

The most common trait of all three
packages is what might be called
" iconitis." Word for Windows 2.0 uses
an enhanced and much-improved ver
sion of the icon bar that was first seen
in Excel and is becoming universal in
Microsoft applications. WordStar for
Windows uses a similar approach, add
ing a vertical line of drawing icons
down the left side of the screen. Of the
three programs, DeScribe 3.0 has the
unique icon approach: a minimal mov
able box of most-used icons that the
company calls a "floating island." It's
similar to the Smartlcons that Lotus
uses in Ami Pro.
Perhaps I've become jaded by my
old character-oriented word proces
sors , but I still have problems with lots
of icons. Instead of typing in well-re
membered commands, I find myself
stopping and having to study the icons
to figure out what I want to do . Too
often, it derails my train of thought.
But I'll grudgingly admit that icons are
in-for better or worse.
Even though all three packages go
by the moniker of word processor, it's
difficult to think of them as simple
DECEMBER 1991 • BYTE
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tools for putting words to the screen and
then printing them . The line between
word processors and full-fledged desktop
publishing packages is now irrevocably
blurred. The three packages can be used
to produce full-fledged finished publica
tions complete with pictures, graphs, and
fancy typesetting . And therein lies an
other problem: All three suffer from
" creeping featuritis ." Each has hundreds
and hundreds of features that I couldn 't
even begin to cover in these two pages.
Microsoft Forges Ahead
It's humbling and frightening to consider
the hours and resources that Microsoft put
into Word forWindows2 .0 . The company
walked the fine line between keeping fa
miliar features and making changes that
make the package easier to use. I have to
admit that I've never been much ofa Word
fan. But with version 2.0 , my opinion has
changed.
Too often, the human interface of a
software package is designed by the de
velopers with little thought given to how
people actually use a package. For this in
carnation of Word , Microsoft spent thou
sands of hours doing both formal and in
formal usability testing . It shows. Word
for Windows is indeed a complex pack
age, but it's eminently usable. Menus and
icons change depending on what you're
doing , and textual hints supplement icons
and menu choices. Help functions are a
mix of text and easy-to-grasp graphics,
and color is carefully used to highlight
choices.
Word for Windows 2.0 is chock-full of
useful touches , like the envelope icon that
finds and captures the address in a letter
and either prints an envelope immediately
or saves it in an attached file. There are
also extensive file management tools, a
full-fledged drawing program and graph
ing utility that pop up from icons, and
even a readability utility that tells you the
grade level of your precious prose.
DeScribe Downgrades to Windows
DeScribe is a small company with its own
unique agenda. The DeScribe Word Pub
lisher (it's since been named the DeScribe
Word Processor) was first developed for
OS/2. It was advanced and ahead of its
time. When market realities changed, the
company switched course, with the dis
tinctive result that DeScribe 3 .0 is a prod
uct that has already gone through several
iterations. Since Windows doesn ' t use
54
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threads (which dramatically speed up ap
plications), I wasn't surprised to find that
DeScribe' s Windows version is a little
slower than the OS/2 version (which is on
the same set of disks). But subjectively,
it's still a hair faster than the other pack
ages that I looked at.
Of the three packages, Describe re
mains the quirkiest, but not so much that it
stands distinctly apart from the other two .
While its feature set is generally equal to
those of its competitors, Describe still
goes its own way in a number of cases. It
has the cleanest-looking screen, but at the
same time you can easily customize the
look and feel to your particular prefer
ences . If you root for the underdog and
like to fiddle with the interface, DeScribe
is the package for you.
It's Back
WordStar is the word processor that won't
die. I'm dating myself when I mention my
nostalgia remembering that the CP/M
version was my first serious word proces
sor and one that I used for years. The com
pany rested on its laurels for many years
while the market rushed past it, and it 's
been trying to catch up ever since. Make
no mistake: WordStar for Windows is a
powerful and full-featured word proces
sor. However, what struck me is that it ' s
basically a hodgepodge of features avail
able in other packages. Of the three, its
"featuritis" makes it the most difficult to
learn to use . But at the same time, this
very richness of features makes it most
suitable for serious desktop publishing
type work.
WordStar for Windows also has its idio
syncrasies. For example, if you really
can't part with those odd Control-key
combinations of the original WordStar,
you can switch them on in the Windows
version . (I swore off them years ago .)
Which One's Which?
Problems common to all three packages
are that they're disk space and hardware
resource hogs. I have to shake my head
when I look at my lean-and-mean 32-KB
ASCII editor (which I use for lots of my
writing) and compare it to the nearly 12
MB of disk space that Word for Windows
takes up.
The hardware problem is much more
serious; in fact, it' s a major drawback. On
my 33-MHz 386 with a fast hard drive and
a high-resolution video RAM card , the
speed ofall three packages was just barely

acceptable . I found myself continually
switching into the draft mode that all
three have to get acceptable speed. On a
20-MHz 386SX machine with a standard
VGA display, all three packages were un
acceptably slow in WYSIWYG mode.
Each of the three packages sells for
$495 . That's not an inconsequential piece
of change, but it 's in the baHpark for to
day's advanced applications . Word for
Windows 2.0, DeScribe Word Processor
3.0, and WordStar for Windows are all
feature-rich word processors that will do
a more-than-competent job of producing
eye-popping documents. However, of the
three, Word for Windows 2.0 is the clear
winner by a large margin. It's a ground
breaking Windows application that does
the best job I've seen of making an ad
vanced application truly easy to use. I've
used hundreds of Windows applications,
and Word for Windows 2.0 is the first one
that makes me want to retire my charac
ter-based word processor. •

Stan Miastkowski is BYTE 's senior editor
for new products. He can be reached on
B/X as "stanm . "
THE FACTS
Word for Windows 2.0
$495
Microsoft Corp.
1 Microsoft Way
Redmond, WA 98052
(800) 426-9400
(206) 882-8080
fax : (206) 883-8101

Circle 12 13 on Inquiry Card .
DeScribe Word Processor 3.0
$495; additional users
on network , $350
DeScribc, Inc.
4047 North Freeway Blvd.
Sacramento, CA 95834
(800) 448-1586
(916) 646-1111
fax : (916) 923-3447

Circle 1214 on Inquiry Card.
WordStarfor Windows
$495
WordStar International, Inc.
201 Alameda Del Prado
Novato, CA 94949
(800) 227-5609
(415) 382-8000

Circle 1215 on Inquiry Card.

"My Dolch 486™
. awesome... "
is
"Hey, I now mvn the perfect
portable that lets me get my work
done anywhere. ot just a few files
. .. everything I had on my desktop!"
"Powerful? You bet! After I
downloaded all my desktop stuft~ on
its 420 MB HD, I still had plenty of
room left and it screamed through
everything at 14.5 MIPS!"
"My Dolch P.A.C. is etting new
'mle .' It's portable, fust and I still can
add 4 full-size internal expansion
cards. Wow!"
"You have to see the brilliant
display - I mean really sec it. TFI'is
the latest color technology, that's fully
VGA compatablc."
"Hey! Don't take my word for
Experts like PC Magazine
judged my Dolch P A.C.
to' . . . ou-tclass all other
portables' and picked
Dolch three years in a row as
Editors' C hoice!"

EDITOl!S '

F.IJITORS"

CHOICE

Cll OICE

1988

1990

"Get a Dolch today, choose a
286™, 386SX™, 386DXTM or a 486™
like mine ... clea1·ly the best PC you
can buy today, and it happens to have
a handle. Get a lot more work
done-where and when you want."
Why Wait?...Call today.
1-800-544-IPAC
ln Canada call Laptcd 1 1-800-561 -4527

Dolch.

ROAD-POWER FOR T HE BEST OF US

Do lch Compute r Syste ms
372 Turquoise Street. Milpi tas. CA 95035
Tel: 408-957-6575. Fax: 408-263-6305
In the United Kingdom: Do lch Computers System , LTD. 0908-690&~0
111 G ermany: Do lch G mbH 49-880 1-2386

Circle 55 on Inquiry Card.

™286. 386DX. nnd -186 are registered trademarks of lntcl Corporation

Whats the business world

coming to?

Now all users, Macintosh and PC,
can get their hands on some color
without giving up great black and
white. Hewlett-?ackard makes it
all possible with the DeskWriter C
printer for Macintosh and now the
HP DeskJet 500C for DOS and Wm
dows applications. Impressive black
and white. And thousands of colors.
For only $1,095~
The best features of HPs DeskJet 500

black and white printer haven 't
changed. You'll stilJ get the crisp,
clean, laser-sharp output. The 300
dot-per-inch resolution. And you'll
still have all the built-in, scalable
fonts and graphic capabilities that
can make such a difference in your
documents and presentations.
Tuke all that, add a nearly endless
d10ice ofattention-getting colors, and
your users have one very valuable

partner. One thats a pleasure to
work with. You just plug, play, and
print. On plain paper or trans
parency.
With the DeskJet 500C and
DeskWriter C, Hewlett-Packard
introduces a colorful new generation
to its family of inlrjet printers. A
family that st.ands for affordable
quaHty. Quality thats backed by a
three-year warranty.

'Suggested U.S. list price. t in Canada, call 1-800-387-3867. E:xL 275i. "Offer valid through January 31, 1992. No pun:hase n ,._~ry ; void where prohibited. Q 1991 Ilewlett·Packanl Company PE12120

Affordable color.
The HP Des~ter Cprinter
for the Mac.

And the

HP DeskJet 500C for PCs.

Only $1,095 each.

So when others ask you whats new,
tell them to get ready for a splash
of color. For more interesting graphs
and charts. For impressive cover
pages and for compelling overhead
presentations. All for $1,095.
If you'd Like to see some sample
output from the DeskJet 500C or
DeskWriter C, call 1-800-752-0900,
Ext. 2757.t Or visit your nearest
authorized HP dealer and sign up

for a chance to win a Caribbean
cruise for two ~* Color has finally
arrived.
HP Peripherals
When it's important to you.

FJ/0-

HEWLETT

~~ PACKARC
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Nanao Sets a New Standard

T

o get the most out of today 's graph
ics-intensive environments and ap
plications , you need hardware to match.
Slow-as-molasses GUis have .made users
realize that graphics are a major bottle
neck . There's a raft of fast high-resolu
tion cards available, but the last and most
important link in the chain is the screen
that displays the graphics.
After uncounted hours in front of the
computer each week, a new eyeglass pre
scription every year, and tired eyes, I had
about given up on finding a suitable moni
tor. My search is over. The Nanao Flex
Scan T560i is far and away the best moni
tor I've·ever seen , and I don't make com
ments like that lightly.
Nanao isn 't a high-profile name in the
monitor market yet, but the T560i is sure
to make it one. Based on a specially modi
fied Sony Trinitron lI CRT, the T560i is a
17-inch display-perfect for displaying
high-resolution graphics at a readable
size. It will flawlessly handle anything
that you can throw at it, up to a 1280- by
1024-pixel noninterlaced display with a

70-Hz flickerless refresh.
From the well-designed microproces
sor-based controls to the case and connec
tors, the T560i shows careful design and
top-quality construction. It's a Cadillac
ofmonitors, and, more important, it's one
of the few monitors that conform to the
strict new Swedish-government MPR lI
guidelines for electrical and magnetic ra
diation .
Besides relying on my subjective im
pressions of relaxed eyes at the end of the
day , I also tested the T560i using Son
era Technologies' Display Mate utility ,
which puts displays to a rigorous test. The
T560i is the only monitor I've seen that
passed the test flawlessly.
At a price of $2699, the T560i isn 't in
expensive. You can find comparable-size
displays for less , but if you work with
graphics and value your eyes, this new
Nanao monitor is the obvious first choice.
The T560i is a groundbreaking product
that sets a whole new standard for dis
plays. The eyes have it.

THE

FACTS

Nanao FlexScan T560i
$2699
Nanao USA Corp.
23535 Telo Ave.
Torrance, CA 90505
(800) 800-5202
(213) 325-5202
fax : (213) 530-1679
Cirde 1216 on Inquiry Card.

-Stan Miastkowski

Presentation Power in a Friendly Package

T

he beta version of Harvard Graph
ics for Windows arrived here like a
rookie phenom after a great spring train
ing: under the spotlight of high expecta
tions . Its forerunner was rated by the
BYTE Lab as the best of the DOS presen
tation programs (see this month ' s Solu
tions Focus). The Windows version does
not disappoint. Th is is a very capable pro-

gram, and it doesn't have too much stuff.
There's not enough room to cover all
the features of this complex package, so
I' ll focus on its most impressive aspect:
It's easy to use. This is one of the nicest
things you can say about presentation soft
ware, which essentially tries to squeeze
an audiovisual department into a set of
floppy disks.

THE FACTS

Harvard Graphics
for Windows
$595; upgrade from
Harvard Graph ics 3.0, $50

System requirements:
IBM AT or compatible with
Windows 3.0 and at least 2
MB of RAM.
Software Publishing Corp.
3165 Kifer Rd .
Santa Clara, CA 95051
(408) 986-8000
Circle 1217 on Inquiry Card .
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The real test of ease of use is th is: Can
you get work done without having to slog
through 500 pages of documentation?
With Harvard Graphics for Windows ,
you can. I was able to compile a basic slide
presentation in a day.
You basically start out with a blank
slide and add the material you want: titles,
body text, tables, charts, graphs, logos,
and so forth. Your "canvas"
can be within the slide editor
or an outliner. You work with
text just as you would in a
graphical word processor or
desktop publishing program,
picking the font and size you
want beforehand or easily
changing it as you go along .
Software Publishing has
managed to bring its winning
DOS program into the Win
dows environment without
sacrificing capabilities or ele
gance. Considering that the
deadline for a presentation is
usually yesterday, the only
component missing is a time
machine. •
-D. Barker

LOTUS SOFTWARE!

Now, for a limited
time only, when you
.buy any ZEOS
Windows system
you will also receive
Lotus 1-2-3 for
Windows plus Lotus'
new word processor
for Windows, Ami
Pro 2.01
These are not some
scaled down versions
or trial disks. You will
receive the complete
and fully docu
mented editions of
both Lotus 1-2-3 for
Windows and Ami
Pro 2.01
America's best hard
ware plus America's
best software. You
simply can't go
wrong! Call us now
at 800-423-5891.

ZEOS. AMERICA'S #1 LINE OF UPGRADABLE SYSTEMS.

ZEOS '386 & '486 UPGRADABLESI

Now, ZEOS gives you complete high performance upgradable
systemswith our amazing '386-25s starting at only $1395 and our
'486-33s starting at oruy $1795! And that's not all.
Every ZEOS Wmdows®system, such as those featured
·at the right, comes complete with Lotus 1-2-3"° for Win
dows and Lotus' new word processor for Wmdows,
AmiPro 2.0! These are the full blown, fully documented
editions of the very latest Lotus business software.
And they are included with your new ZEOS Wmdows
systems at no additional charge!
You get the very latest innovations in hardware, the hot new
ZEOS upgradable systems plus the very latest in high pow
For VertiailSystems add oll/y$150. erect software, Lotus 1-23 for Windows and Ami Pro 2. 0.
And you get them both at one low package price!
MORE FEATURES FROM ZEOS!

When you purchase your ZEOS upgradable systems you have the ability to
change processors any time you wish. Starting right with the 386-25 and moving
up through the fastest '486 chips available! Pick your power now and in the future!
We take care of your future in other ways as well. Like providing you with 300
watt power supplies as standard. And 8 expansion slots and our unique seven bay
desktop case, still smaller than many five bay cases. Plus two
386 - 25 $2495
whisper quiet cooling funs for even more reliability. And, every
ZEOS system is UL* listed for your safety. High performance,
386-33 $2595
upgradable systems complete with Lotus 1-2-3 for Windows
and Ami Pro 2.0. What more could there be? From ZEOS,
lots more!
24 HOUR TOLL FREE SUPPORT.

Like 24 Hour Support! At ZEOS, we believe support should be more than a part
time proposition. That's why we're here to helpyou Toll Free24 Hours a Day, 365 days
ayear/You're also going to appreciate your other ZEOS advantages as well.
Because not only do you receive ZEOS 'round-the-clock Support, you're also get
ting our 30 Day Absolute Satisfaction Money Back Guarantee, One Full Year
Limited Warranty and our Express Parts Replacement policy. You're going to
be very satisfied. We don't just say it. We guarantee it!
YOU SIMPLY CAN'T GO WRONG!

Your new high performance ZEOS upgradables come from a
family of systems which have received Eight PC Magazine
Editor's Choice Awanls. And don't forget, for a limited time only,
when you purchase any new ZEOS Wmdows system you11
also receive Lotusl-2-3 for Windows plus Ami Pro 2.0.
So why not give us us a call right now, 800423-5891!
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SYSTEMS
support 512. Its 64 KB of
second-level cache (expand
able to 256 KB) enhances
the 8-KB on-chip cache and
FPU . It has a SCSI mirror
ing hard drive controller with
caching and I MB of RAM
(expandable to 32 MB) and a
300-MB tape backup un it.
Price: $23,650.
Contact: En sure Comput
ing Systems , 6030/E Dawson
Bl vd., Norcross, GA
30039 (404) 729-9900; fax
(404) 729-8028.

The Eclipse-SL
Takes a New Path

A

6-pound notebook
computer based on the
20-MHz 386SL processor,
the Eclipse-SL comes with 2
MB of RAM , expandable to
8 MB. It has a 1.44-MB flop
py drive, a 20-MB hard
drive , 64 KB of cache mem
ory, a backlit VGA-compat
ible LCD , and an 84-key key
board feat uring a key
mouse from Key Tronic. The
unit ships with DR DOS
5.0 in ROM.
Price: $2995 .
Contact: MicroWorld
Corp ., 3610 North 44th St.,
Suite 250, Phoenix , AZ
85018, (602) 381-8433; fax
(602) 38 1-8445.

Circle 1274 on Inquiry Card .

Plenty
of Pizzazz
in This 386SX
The Eclipse-SL is based 0 11 Imel 's SL chip.

Circle 1271 on Inquiry Card.

Braille in a
Pocket Computer

B

rai lleMate, a pocket
computer for visua lly
impaired people , has a
braille keyboard that uses a
built-in editor, enabling you
to write into solid-state mem
ory. The I-pound unit ac
knowledges input with a
speech sy nthesizer a nd an
electronically operated
braille cell. Brai lleMate
can store up to 128 braille
pages. Credit-card-size
memory cards fit into the
bottom of the computer for

extended memory .
You can enter informa
tion in braille abbreviations
and have it print in full text
using the computer's serial or
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parallel port. Material
stored in Grade 2 braille is
automat ica lly retranslated
to text for printing on a hard
copy braille or ink printer.
Price: $1595.
Contact: TeleSensory , 455
North Bernardo Ave ., Moun
tain View , CA 94039, (800)
227-8418 or (4 15) 960-0920;
fax (415) 969-9064.
Circle 1272 on Inquiry Card.

High Power and
Easy Upgrades

T

he backplane technol
ogy of the 486B/50
desktop computer lets you
upgrade wi thout changing
drives and add-in cards or
unplugging internal devices .
The system is designed for
CAD/CAM design automa
tion , sc ientific analysis,
and database processi ng.
Features incl ude 2 MB of
R AM (expandable to 16 MB
on the CPU), one serial a nd
two parallel ports , bui lt-in
Super VGA capability, an
Intelligent Drive Electronics
controller, six 16-bit expa n
sion slots, and DOS 5.0 . The
unit supports OS/2, Unix ,

Xenix, and NetWare .
Price: $3999.
Contact: Copam USA,
45875 Northport Loop E,
Fremont, CA 94538 , (415)
623-8911; fax (415) 623
8551.
Circle 1273 on Inquiry Card.

Unix on a
486 EISA

T

he Aegis 486 EISA-bus
computer, targeted at
Unix users, includes a
fault-to lerant, multiuser I/O
system that supports 128
devices and is expandable to

The Aegisfault
tolerant system for
Unix .

T

he Model 325SXT 25
M Hz 386SX offers a lot
for a little. Configured with
2 MB of RAM that is ex
pandable to 16 MB, the unit
has one para llel and two
seria l ports , six expansion
slots, and a 5 12-KB VGA
board . It also fea tures a
105-MB hard drive , 3 1/2- a nd
5 1A-inch floppy drives , and
a I 024- by 768-pixel Super
VGA monitor. It includes a
mouse , DOS 4 .01 , and Win
dows 3 .0.
Price: $ 1995 .
Contact: Bell Computer
Systems, 6615 Valjean Ave.,
Van Nuys , CA 91406 , (800)
922-1126 or (8 18) 909-3501 .
Circle 1275 on Inquiry Card.
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tical drive rotates at 3000
rpm for a data transfer rate
of 625 KBps, has an average
seek time of 40 ms , and is
compat ible with the Mac Plus
and better Macs .
Price: Drive, $2 195 ; car
tridge , $89.
Contact: Periphera l Land ,
Inc ., 47421 Bayside Pkwy.,
Fremont, CA 94538, (800)
288-8754 or (415) 657-2211;
fax (4 15) 683-9713.

Laser Printer
from Alps

A

lps America 's 16-ppm,
300-dpi Alps LSXl600
has a noise level of less than
55 dB . Designed for use on
LANs and in other work
group environments, the
printer has two built-in
paper bins and an integrated
envelope feeder that lets
you print letterhead, plain
paper, and an envelope with
just one request.
The printer is LaserJet
Series II compatible and can
be upgraded for PostScript
compatibility by adding an
optional cartridge. With 24
built-in fonts, the printer also
supports Hewlett-Packard
soft fonts and font cartridges.
Its I MB of memory is ex
pandable to 7 MB .
Price: $3295.
Contact: Alps America,
3553 North First St. , San
Jose, CA 95134 , (800) 825
2577 or (408) 432-6000; fax
(408) 432-6035 .
Circle 1276 on Inquiry Card.

Make CD-ROMs
from Tape

T

he Personal Rom
Maker is a CD-ROM
premastering and backup
system for 386 PCs. You can
produce IS0-9660- or Hi
Sierra CD-ROM-formatted
output on a 4-mm DATA/
DAT tape and then send the
tape to a replication plant to
be duplicated as CD-ROMs .
The system's emulation capa
bilities test the user applica
tion before it masters and
replicates it. The package
includes the necessary soft
ware, a SCSI card, and a
DATA/DAT drive . The sys
tem requires a PC running
DOS with at least I MB of
extended memory.
Price: $7000.

Circle 1279 on Inquiry Card .

The laser Alps LSXJ 600 works quietly on LANs.
Contact: JVC Information
Products Co. of America,
19900 Beach Blvd ., Suite I ,
Huntington Beach , CA
92648, (714) 965-2610; fax
(714) 968-9071 .
Circle 1277 on Inquiry Card.

Stand-Alone
OCR Scanner

R

eadStation, an inte
grated , stand-alone opti
cal-character-recognition
scanner, includes an auto
matic document feeder , a
dedicated computer, and
OCR software. The unit ac
cepts word processing ,
spreadsheet, and database
files, and its LCD control
panel offers one-touch op
eration. It uses Caere's Om
niPage page-recognition
software.
You can use ReadStation
as a stand-alone unit to scan
documents into the sca n
ner' s 4 MB of memory and
then copy them to disk in

DOS , Macintosh, or Unix
format using the built-in
3 1/2 -inch floppy drive. Alter
natively , you can connect
ReadStation to a host PC via
its RS-232 or RS-422 serial
port interface and send files
directly to the PC.
When in read mode,
ReadStation automatically ig
nores or removes graphics.
When operating in graphics
mode, it saves images in
TIF format.
Price: $5495.
Contact: Umax Technol
ogies , Inc. , 2352 Walsh
Ave. Santa Clara, CA
95051 , (800) 562-0311 or
(408) 982-0771 ; fax (408)
982-0776.
Circle 1278 on Inquiry Card.

Optical Drive
for the Mac

T

he Infinity Optical
3\/i-inch half-height
drive uses single-sided opti
cal disks with a capacity of
128 MB . The rewritable op-

Print Two Sides
on Your
Desk Printer

T

wo-sided printing is
standard for the Xerox
4213 Laser Printing Sys
tem . The desktop system also
is designed so that you can
replace your own dry ink, de
veloper, and photoreceptor
cartridges.
With 300-dpi resolution
at speeds of up to 13 ppm ,
the Xerox 4213 can print up
to 45 ,000 pages per month .
The printer supports appli
cations running on remotely
connected mainframes and
minicomputers, as well as on
PCs in workgroups and
LANs .
Standard emulations are
the HP LaserJet Series IID
and Xerox Escape Se
quences. Postscript emula
tion is optional. Emulation
switching is available from
the user interface or the
host computer. Input trays
are computer controlled.
Price: $4795.
Contact: Xerox Corp.,
P.O . Box 24, Rochester , NY
14692, (800) 332-2092 .
Circle 1280 on Inquiry Card.

The Infinity
Optical drive
tramfers data
quickly.
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e ......
Now 20 MHz Only $2295!

NOW.YOUR
COMPLETE '386SX-16
NOTEBOOK! VGA,
20MB HARD DRIVE,
1.44MB FLOPPY AND
MORE. LIGHT AND
LOADED! INCREDIBLE.

ONLY $1995!
20MHz ONLY $22951

II

"THE HOTTEST DEAL ON THE NOTEBOOK MARKET"-PC MAGAZINE

: • j 1:
·:S
f1

"KingoftheHill ...
Sensational ... The
best price-performer
EDfTOR'S
•.. Astonishing value
ma
'
'
... The number one
contender ..." The praise goes on and on.
Winner of PC Magazines Editor's Choice
Award and PC World's Best Buy Award, the
experts love the ZEOS Notebook. And you'll
love it too. Because as PC Magazine said,
the ZEOS Notebook is
simply "the hottest deal
on the notebook market."
INCREDIBLE DESKTOP
FEATURES IN A
NOTEBOOK.

Pick your power. Choose
our '386SX-16MHz version
or go for the incredible new
ZEOS '386SX-20MHz ver
sion. Combine that with our
high speed hard disk, built
in 144MB floppy drive,
VGA and more-you've
got the greatest notebook
going at any price!
Look closely at the details. Like our crisp ·
10" VGA display. The ultimate in sparkling
clarity featuring advanced fluorescent back
lighting for vivid VGA graphics. And then
the drives.
Two drives are better than one! First,
you're getting our whisper quiet high speed,
high capacity hard disk. Then we've built in
an industry standard 144 Megabyte, 3.5 inch
floppy as well. And we don't stop there.
DETAILS MAKE THE DIFFERENCE!

For instance, the battery system of your
new notebook is the most advanced on the
market. You can quick charge, or trickle
charge, any time your system is plugged in.
Or, you can use the optional charging stand
if you wish.
Either way, you're sure to appreciate our
light weight snap-in, snap-out battery packs.
They're so light and easy to use, you can easily
take an extra one with you on those really

long trips. Plus, you can get even more life
out of a single charge by using our program
mable power management system. Hour
upon hour of Notebook computing power!
CONNECTIVITY TOOi

Your new ZEOS notebook is a great
connectivity tool! Using our optional built-in
2400 baud MNP Class 5 modem, con
nectivity buffs will find themselves logging
on at every turn.
And speaking of connec
tivity, we've kept the VO
easy to use too. Because
unlike many of the others,
your new ZEOS notebook
has the same industry
standard port connectors
you'll find on your larger
desktop system. Serial and
Parallel ports; even an
external VGA connector.
Completely compatible!
ZEOS 24 HOUR A DAY
SUPPORT.

Don't forget your new
ZEOS notebook is backed
by the best Technical and Sales support in
the industry, 24 Hours a Day. Were always
here to help, any time of the day or night.
And we don't stop there either.
Your new notebook is also backed by our
30 Day Absolute Satisfaction Money Back
Guarantee and One Full Year Limited War
ranty. You're going to be very satisfied. We
don't just say il We guarantee it.
ORDER YOUR OWN
ZEOS NOTEBOOK NOW!

You can order your own ZEOS Notebook
right now. Simply pick up the phone and give

us a call now at 800-423-5891 Larger hard
drives, carrying cases and more are also
available! At last, a full featured notebook
that lets you compute anywhere. You're
going to love it!

FAX Orders: 612-633-1325
Minnesota: 612-633-4591
Hearing Impaired (TDD)
Orders: 800-228-5389
Outside US and Canada:
612-633-6131
MasterCard, VISA, Discover,
Am Exp, Z-Card and COD.
Open 24 Hours a Day,
365 Days a Year!

ORDER NOW TOLL FREE:

800-423-5891

Pun:hasc Orders from rortune 1000 com panies, Governments and institutions subject to appmval. l.A!asing Progra.ms arc available. All prices and
soecifications a rc subject to~ withoo t notice. Please call to c:onlinn pricing, SiJ<.'Cificauons and warranty details. The following arc trademarks
ol thei r respective companies: ZEOS IZEOS International, l.td.l; 0 1991. ZEOS International, I.td., 530 5th Avenue, N. W. , St Paul, MN 55112 USA.
ZEOS is a publicly !Iaded company <NAS DAQ symbol: ZEOS).

Circle 167 on Inquiry Card.

'386SX-16 or '386SX-20.
lMB DRAM, expandable
to3 or5MB.
20MB High Speed HDD.
Built in High Density 3.5 "
1.44MB floppy drive.
High resolution VGA dis
play. Fluorescent backlit
640x480, 32 grey scales.
Bright and clear!
Removable quick charge
NiCad battery. Two hour
plus battery life typical,
more using Programmable
Power Management!
Quick charge or trickle
charge using included AC
power adapter.
Extra battery packs and
external charging stand
available.
82 key keyboard. True
101 key emulation.
Industry standard Serial
and Parallel Ports.
VGA port for external
VGA color display. Great
for demos!
Total system weight 7 lbs.
with battery.
30 Day Absolute
Satisfaction Money Back
Guarantee and ZEOS
Customer Satisfaction
Package.
One Full Year Limited
Warranty.
24 Hour a Day Toll Free
Technical Support, 365
Days a Year.
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ADD-INS

Bea Master
of Design

Watch TV
on Your PS/2

A

T

high-resolution VGA
board for work in Auto
CAD and Windows 3.0, the
Design Master VGA includes
AutoMate/Pro Display List
software for AutoCAD 386
release 11 , AutoShade 2.0 ,
and AutoDesk 3D Studio, as
well as VMI True View , an
image-viewing application
for Windows 3.0. The
board supports more than
100 text modes, including
132-column display , and has
a 72-Hz refresh rate.
With I MB of memory,
the 16-bit Design Master
VGA uses VMI 's Render
Ready technology and on
board Sierra Hi-Color DAC
Lo support up to 32, 768
colors at up to 800- by 600
pixel resolution. Based on the
Tseng ET4000 chip , the
board works with VESA and
8514/ A applications and in
cludes drivers for GEM,
Ventura Publisher, Lotus
1-2-3, WordStar , and
WordPerfect.
Price: $495 .
Contact: Vermont Micro
systems , 11 Tigan St.,
Winooski, VT 05404 , (802)
655-2860; fax (802) 655
9058 .
Circle 1281 on Inquiry Card.

Support for XT
and Extended AT
Interrupts

T

he PCIO board pro
vides a Centronics paral
lel port and a serial port
that supports XT and ex-

The Design Masrer VGA gives high resolwion in many modes.

tended AT interrupts. The

110 board is PC compatible.
The parallel port fea
tures include user-selectable
addresses of LPTI , LPT2,
and LPT3 via DIP switches ,
an individually selectable
interrupt level, the capability
to share interrupts with
other interrupts , and a
jumper that lets the port op
erate bidirectionally.
The serial port features
include the ability to address
the port as various COM
addresses , an individually se
lectable interrupt level , and
the ability to determine the
serial port interface via
jumper selection. Additional
ly, interrupts can be shared
with other interrupts .
Price: $199.
Contact: Sealevel Systems,
Inc ., 102 West Main St. , Lib
erty, SC 29657, (803) 843
4343.
Circle 1282 on Inquiry Card.

The PCIO board
has an
individually
selecrable
interrupl level.
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Sing Along
with Your PC

A

sound-enhancement
board for PCs, Sound
Master II comes with a
complete set of software ap
plications . Included is PC
Lycra, which Jets you com
pose your own music; input
can be via the keyboard, a
mouse, or a MIDI key
board.
Sound Master II supports
voice-recognition software
and is packaged with the
Voice Master Key program ,
letting you create macro
files holding up to 64 voice
activated macros that you
can use in most applications.
The Voice Master Key is
trained to recognize the
speaker's voice and respond
with a set of user-defined
keystrokes . The program
can be kept in resident mem
ory while you access appli
cations such as word proces
sors and databases .
Price: $229.95.
Contact: Covox , Inc ., 675
Conger SL , Eugene, OR
97402 , (503) 342-1271; fax
(503) 342-1283.
Circle 1283 on Inquiry Card.

he Super TV Tuner for
PS/2 systems lets you
pop up a menu to select any
of 122 U.S . cable or broad
cast TV channels. The tun
er demodulates the incoming
signal into pure NTSC,
which can drive an IBM
M-Motion or VideoLogic
DVA-4000 board for live dig
ital video in a window on
the monitor. You can scale
the window ; adjust hue , sat
uration , brightness, and con
trast; and control the sound
concurrently with other ap
plications in other
windows.
Price: $495 .
Contact: New Media
Graphics Corp ., 780 Boston
Rd ., Billerica, MAOl821 ,
(508) 663-0666; fax (508)
663-6678 .
Circle 1284 on Inquiry Card.

Speed Up Your
Mac Classic

T

he Classic Performer
accelerator board can
speed up your Mac Classic
by 92 percent to 96 percent ,
according to Harris Labora
tories . The board consists of
a 68000 processor running
at 16 MHz and fits over the
original 68000. An option
al math coprocessor is
available.
Price: $299.95; math co
processor, $149.95 .
Contact: Harris Laborato
ries, Inc ., 7379C Washington
Ave. S, Edina, MN 55439,
(800) 783-3726 or (612) 941
2948; fax (612) 941 -3515 .
Circle 1285 on Inquiry Card.

The new multi-mode VEDIT PLUS is
the only text editor you will ever need!
The most powerful text editor for program
development and text processing

The fastest text editor for mainframe,
CD ROM and other huge files

• Drop-down menus, mouse support
• Columnar blocks, regular expressions, undo
• Also VEDIT for $69, VEDIT Jr. for $29

• Edit up to 2 Gigabyte text, binary, mainframe files
• Edit in ASCII, EBCDIC or Hexadecimal
• Emulate Wordstar, Word Perfect, Brief, vi, others

The new VEDIT PLUS is today's finest programmer's editor.
Small (BOK) and lightning fast, it is written entirely in assembly
language. VEDIT PLUS is the only programmer's editor that can
edit any text or binary file you will ever encounter.

Until now, few PC text editors could even begin to handle huge
mainframe, CD ROM , postscript, plotter output and other multi 
megabyte files. The new VEDIT PLUS, with its unique virtual
memory management, handles them all effortlessly.

Incredibly, VEDIT is over 20 times faster than other editors on
just a 3 megabyte file. When editing multi-megabyte files, only
VEDIT has the speed to get the job done.

Edit in ASCII , EBCDIC or Hexadecimal modes, or split the screen
for any combination of modes. File modes support DOS text,
UNIX text, binary and many fixed length record formats.

The extensive compiler support runs popular compilers and also
your favorite linkers, debuggers and Make from within VEDIT. It
even integrates tools from different vendors . When shelling to
DOS, VEDIT swaps itself and TSRs out of memory, giving you
as much as 620K of available memory for compiling the biggest
programs. Only VEDIT gives you the advantages of a powerful
editor with the convenience of an integrated environment.
VEDIT PLUS has every advanced feature you might expect.
Simultaneously edit numerous files, split the screen into windows,
search/replace with regular expressions. Automatic indent, block
indent, parentheses matching and block operations by character,
line, file or column speed program development. Word wrap,
paragraph formatting , justification, centering and many printing
options are ideal for text processing .
VEDIT PLUS has the most powerful macro programming lan
guage of any editor. It eliminates repetitive editing tasks and lets
you create your own editing functions. It includes testing , branch
ing, looping, user prompts, keyboard input, string and numeric
variables, complete control over windows plus access to hard
ware interrupts, memory and 1/0 ports. Source level debugging
helps you develop new macros quickly and easily.

Toll Free: 1-800-45-VEDIT (1-800-458-3348)
Telephone: (313) 996-1300, Fax: (313) 996-1308
Mail: P.O. Box 1586, Ann Arbor, Ml 48106
VEDIT is a registered trademark of Greenview Data. Inc. Brief is a tradema rk
of Solution Systems. Sage Professional Editor is a trademark of lntersolv.

DOS

QNX

XENIX

FlexOS .

UNIX

0

An intuitive user interface with drop down menus, hot keys,
mouse support, optional scroll bars, context sensitive help, point
and shoot file selection, 1000 level undo and unlimited keystroke
macros make VEDIT PLUS easy to use, easy to learn. And it can
emulate the keystrokes of almost any editor you already know.
Everything in VEDIT PLUS is configurable. The keyboard layout,
the screen colors, the way control characters, long lines and
window borders are displayed, and much more, is all configured
with easy to use menus.
Confidently order your copy of VEDIT PLUS today ; it comes with
a 30 day money-back guarantee. VEDIT has been the choice of
100,000 programmers , writers and engineers since 1980.
VEDIT PLUS - DOS single user license: $185; DOS network 5
user license: $295 ; UNIX/XENIX, QNX, FlexOS/IBM 4680 single
CPU license: $285. Site license pricing is available.

24-Hour Bulletin Board
A fully functional demo version of VEDIT PLUS and a shareware
version of VEDIT Jr. are available on our BBS at 1-313-996-1304.

Greenview Data
Circle 35 on Inquiry Card .
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transfer speed , memory re
quirements as low as 34
KB , the ability to use ex
tended memory and be
loaded into high memory ,
and compatibility with
memory managers 386Max,
QEMM-386 , and
EMM386.
Price: $440 (TSR Support/
ACS , $245; foreground pro
gram Customer/Terminal,
$195) .
Contact: Norton-Lambert
Corp., P.O. Box 4085, Santa
Barbara, CA 93140, (805)
964-6767; fax (805) 683
5679 .

Scanner Tests
Network Wiring

N

ext Scanner uses an
expert-system architec
ture to simplify the process
of certifying new and exist
ing network wiring. After
you enter information on
cable and network type into
the hand-held tester, it auto
matically determines what
tests are appropriate and runs
them . Next, it compares the
test results to a table of ex
pected results for that net
work type and indicates
whether the cable will sup
port the application. If the
cable fails the test, the
scanner indicates why.
The Next Scanner certi
fies whether new or existing
wiring will support Ether
net , I OBase-T , 4- and 16
Mbp token-ring , and
ARCnet network applica
tions . You can instantly de
termine if you can use exist
ing 4-Mb token-ring cabl
ing for 16-Mb token-ring
systems.
Price: $3495; cable man
agement software, $395.
Contact: Microtest, Inc .,
35 19 East Shea Blvd ., Suite
134, Phoenix, AZ 85028 ,
(602) 971-6464; fax (602)
971-6963 .

Circle 1288 on Inquiry Cord.

Do Parallel
Processing
on Your Mac
After testing network wiring, Next Scanner compares
the results to a table and indicates ifthe cable will support
the application.

low-voltage spikes generated
by the printer from migrat
ing into the computer. The
unit's transformer-based
design supplies 12 amps of
power and lets the Laser
rriatch absorb high- and low
level spikes , dissipating
them as low-grade heat.
Circle 1286 on Inquiry Cord .
When you use a stand
alone computer with Laser
match , you plug the com
Protect Your
puter into the unit. When you
use
the unit with a LAN ,
Computer from
you plug the printer into it.
Your Printer
Price: Two-outlet unit ,
$179; four-outlet unit , $185.
asermatch protects
Contact: IEPS Electronic ,
your computer from your Inc ., 11391 Meadowglen,
laser printer by preventing
Suite F, Houston, TX
77082,
(800)
882-8285.
_.,______
_
Circle
1287

L

on Inquiry Cord.

Lase rm atch
works with
stand-alone PCs
or on a LAN.
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Windows
and DOS
Run Remotely

T

he modem remote-con
trol software Close-Up
4 .0 supports Windows 3.0
and DOS 5.0 , letting you re
motely run multiple Win
dows and multiple DOS ap
plications simultaneously ,
full-screen or windowed.
The software lets you re
motely install Windows ,
sta rt a long file transfer in a
background Window, and
monitor the transfer while
the person using the remote
PC continues to work in a
foreground Window . The
program supports Windows
in standard, real, and 386 en
hanced modes .
Version 4 .0 lets you use a
mouse to paint , click , and
draw in real time on remote
PCs . Other features include a
200 percent increase in file

T

he Paratech Solutions
TMac is an external
hardware platform for de
veloping and hosting trans
puter parallel systems.
Hosted over the SCSI bus, the
unit leaves your Mac's in
ternal slots free. !server sup
port lets you use Inmos tool
sets for Occam, C , and FOR
TRAN on the attached net
work. Four links are avail
able on the rear connector,
which, with the TMac sub
system , let your Mac con
trol large transputer
networks .
The TMac runs at 20
MHz and has a 700-KBps
transfe r rate to the host. It
has either I or 4 MB of
DRAM and zero-wait-state
memory.
Price: $1299 to $1699.
Contact: The Saelig Co . ,
1193 Moseley Rd ., Victor,
NY 14564, (716) 425
3753; fax (716) 425-3835 .
Circle 1289 on Inquiry Cord.

Developers:

Lock Up Your Profits
We have the key for protecting your
software profits and your copyright.
Software piracy's a crime! What it can do
to a developer's profit margin is shameful.
The cost of development and marketing
products demands you receive the
revenue you are entitled to.
We have the solution.
•Custom hardware and software for each
developer
•Encrypted interrogation routines and debug
disablers. Over 140 language interfaces available.
•Available active read/write memory and on-board
microprocessor provide the ultimate protection
•Keys for PC "compatibles," Macintosh,
UNIX and RS-232C standard
•Total compatibility, reliability and end
user satisfaction

We have the key.
Call us for more information
or a demonstration package.
1-800-843-0413
In EUROPE:

U

AR

MICROPHAR, 122 Ave. Ch. De Gaulle 92200,
Neullly-Sur-Seine, FRANCE, Tel: 33-l-47"'38-21-21 Fax: 33-1-46-24-76-91

For Distributors In:
•BELGIUM, E2S (091 21 11 17)
•GERMANY, AUSTRIA: Microphar Gmbh (06223 - 73730)
*HUNGARY, Polyware Kft (7&-22-307)
•ITALY, Siosistemi (030 24 21 074)
•PORTIJGAL, HCR (15618 65)
•SCANDINAVIA. Microphar Nordic (45 53 51 70 33)
•SPAIN, Haj 2000 (032 37 31 05)
•SWITZERLAND, SAFE (024 21 53 86)
*nIE NETHERLANDS, lnfotic (015 15 88 37)
•UNITED KINGDOM, Clearsoft (0913789191)
For Europe, circle 123 on Inquiry Card.

MARK ETINEi •. 11\1[
9600-J Southern Pine Blvd.
Charlotte,NC 28217
Tel: 704-5239500 FAX:704-523-7651
Hours: Mon-Thurs:8:3(}7:00,Fri:8:30-5:30 ET
Open late to betterserve our west coast clients.
Se Habla Espanol
For America5 & Pacific, circle 124 on Inquiry Card.

A few months ago we brought
you the worlds most useful com
puter-the Toshiba TIOOOSX.
That computer symbolized
what we call "the next generation
in personal computing'.' A com
© 1991 Tosltiba Americc1 lnfomuHion S:ysrcrn!, Inc.

puter that not only allows you
the freedom to work where,
when,and how you want to.
But is so precisely engineered
from its superior keyboard to
its easy-to-read VGA screen-

that you'll actually enjoy using it.
Well, thanks to the incredible
speed of modem technology,
here we are once again.
This time to present the new
ToshibaTIOOOSXe.

THE ESTANDS FOR
ExrRA POWER.

INTRODUCING THE
ID COME ALONG IN

Like the TIOOOSX, theTIOOOSXe
weighs a minuscule 6.9 pounds, it
boasts a 386SX processor, and it
supplies up to 60 MB of hard disk
,

•
storage space. But, and here5 the
news, the TIOOOSXe gives you a
bigger dose of speed(20MHz) and
more memory(2-10 MB RAM).
Of course, the TIOOOSXe also
offers Hypertext, aVGA screen,
full modem capabilities (includ
ing available cellular and fax ac
cessories),full-size sculpted keys
on its keyboard and a host of ad - - - - - - - - -- -·
ditional benefits that make
..ebooks look more like
Afrer resting eight ofthetop notebook computers on the market,Byte Magavne said,
Other no ~
"Buy the Toshiba T20CXJSX'.' Wait'll they try the T20CXJSXe.
memo pads.
every other notebook they tested added a more affordable note:
and lasting twice as long as some. book to our line called the 11000.
Featuring a 12MHz,286 proces
To get even greater battery
life, the TIOOOSXe offersToshibas sor, it's designed for people who
The most useful computer isn't
highly acclaimed AutoResume. A don't need all the power of the
of much use if its battery doesn't
TIOOOSX or the TIOOOSXe.
special feature that allows you to
Ifyou'd like to learn more
last long.
shut your computer down and .
That's why the TIOOOSXe,
about the worlds most useful note
start up precisely where you left
book and portable computers,
like the TIOOOSX, is armed with off.Without the hassle of reboot
a Nickel Hydride battery. Nickel
ing, restarting applications and
please call us at 1-800-457-7777.
Well, thats the latest.Three
Hydride is proven to deliver 223 reloading files.
incredible notebooks that fit your
more power per ounce than the
needs, your briefcase and now
NiCad batteries found in other
your budget.
portable computers. In fact,
Isn't technology wonderful?
according to Byte magazine, the
At Toshiba, we've always believed
battery on Toshiba'sTIOOOSX
In Touch with Tomorrow
lasted well over three hours on a that no one computer is right for
everyone.Thats why we've also
90-minute charge. Outlasting

~I

ALONGER .
l..ASllNG BATIERY.

NOW THERE ARE
EVEN MORE CHOICES.

TOSHIBA
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PROGRAMMING SOFTWARE
nate systems.
Price: $3495.
Contact: TerraLogics ,
Inc., 114 Daniel Webster
Hwy. S, Suite 256, Nashua,
NH 03060, (603) 889-1800;
fax (603) 880-2022.

Six Windows
and OS/2
Utilities

T

o help you showcase
the features of your
Windows 3.0 and OS/2 Pre
sentation Manager (PM) ap
plications, The Stirling
Group developed DemoSh ield, a demonstration
toolkit. It is one of six tool
kits offered by the company
to help you develop profes
sional programs for the
platforms.
With DemoShield, you
can create program demos
and tutorials. Built-in
pointers and tools let you
highlight the important fea
tures of your application. A
Director feature lets you re
hearse your script while
using other tools to enhance
the demo.
Other toolkits include In
stallShield, which lets you
create graphical installation
programs for your applica
tion; TbxShield, for adding
toolbox controls to your ap
plication; DbxShield, for
implementing the logic be
hind your application's dia
log boxes; MemShield, a
memory management li
brary; and LogShield, for
adding session recording
and playback facilities.
'Price: DemoShield: Win
dows version, $495; PM ver
sion, $595. TbxShield,
$295 each version . All
others, $395 or $595.
Contact: The Stirling
Group , 127 East Main St. ,
Roselle, IL 60172 , (708)
307-9197; fax (708) 307
9340.
Circle 1290 on Inquiry Card.

HIFFLSaves
You a Year
of Programming

W

ith the new Halo
Image File Format Li
brary , you can save your72
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Circle 1293 on Inquiry Card.

New Actor
Adds Database
Access

D

DemoShield lets you embed a live copy or working model of
your program to let end users Learn about features as they
work in the application. Here a Live copy ofExcel is running.

self about a year' s worth of
programming effort in add
ing support for popular
graphics and imaging file
formats , Media Cybernetics
says. Available for DOS
compilers and Windows as a
dynamic link library,
HlFFL lets your application
read and write bit-mapped
image files in TIF, PCX,
BMP, and CUT formats .
Price: DOS version, $249;
Windows version, $349.
Contact: Media Cybernet
ics , Inc ., 8484 Georgia Ave.,
Silver Spring, MD 20910,
(301) 495-3305; fax (301)
495-5964.
Circle 1291 on Inquiry Card.

Transaction
Processing
Toolkit for Unix

T

he On-Line Transac
tion Processing Toolkit,
called iTran, has eight soft
ware tools based on C and
C++ for Unix . The toolkit
simplifies and accelerates the
development of distributed
transaction processing solu
tions under AT&T' s Unix
Systems Lab' s Tuxedo Sys
tem/T transaction manager.

Price: $10 ,000 and up.
Contact: Independence
Technologies, Inc ., 42705
Lawrence Place, Fremont,
CA 94538, (415) 438-2000;
fax (415) 438-2034.
Circle 1292 on Inquiry Card.

GIS Toolkit
for the Mac

T

erraView, a program
mer' s toolkit for devel
oping mapping applica
tions , is now available for the
Mac . The program , which
also comes in versions for
DOS , Windows, and Unix,
lets you write applications
using Pascal, C, and other
languages without having
knowledge of complex car
tographic constructs. Terra
View is optimized for rapid
retrieval and display of spa
tial data accessed from
magnetic and CD-ROM
media .
The toolkit supports such
data types and classification
systems as ETAK, USGS ,
and TIGER/Line. Terra View
functions support standard
mapping projections, includ
ing Mercator and Polycon
ic, and coordinate systems,
such as longitude/latitude
and most state plane coordi

atabase access is a key
component to The
Whitewater Group's new
version of Actor, which lets
you write , test, and debug
Windows applications in
Windows. The Object
Graphics I. I graphics class
library, included with the
professional version of Actor
4.0 , supports device-inde
pendent bit maps, arbitrary
scaling of images, and pal
ette support with animation.
Version 4.0 also includes
ObjectWindows, the class li
brary for fast interface
development.
Actor 4.0's dynamic link
libraries provide access to
Paradox , dBase, and Excel
files. An optional DLL pro
vides access to SQL Server,
DB2, Oracle, and OS/2 Ex
tended Edition Database. A
mechanism cal led protocols
implements safe multiple
inheritance by keeping all
shared code in one location,
eliminating unexpected
dependencies.
Actor 4.0 Professional
includes the Whitewater Re
source Toolkit.
Price: Actor 4.0, $249; Ac
tor 4.0 Professional, $495;
optional database DLL,
$395.
Contact: The Whitewater
Group, 1800 Ridge Ave.,
Evanston, IL 60201 , (708)
328-3800; fax (708) 328
9386.
Circle 1294 on Inquiry Card.

BLACK & WHITE
Dr. Switch-ASE
Facelt

LAHEY COMPUTER
153

90

BORLANO
Borland C++ 2.0
& Application Frameworks
ObjectVision 2.0
Paradox 3.5
Special Edition
Quattro Pro 3.0
Sidekick 2.0.
Turbo C+t
w/Turbo Vision
Turbo Debugger & Tools
Turbo Pascal 6.0
Turbo Pascal Pro 6.0
Turbo Pascal for Windows
World of C++ Video

299
459
95
525
79
329
79
69
139
105
105
209
169
169

CASEWORKS
CASE:W
435
CASE:W Corporate Edition 929
CASE:PM for Cor C++
1895
CASE:PM for COBOL
2395

DIGITALK
Smalltalk/V
Smalltalk/V 286
Smalltalk/V PM
Smalltalk/V Windows

99
169
395
395

DISK SOFTWARE
TGL 20/3D
TGL Professional
TGIJUtilities

239
389
159

FAIR COM
c·tree Plus
Faircom SOL Server
Faircom Toolbox
r-tree

459
399
899
239

GENUS
MICROPROGRAMMING
GX Effects
GX Graphics
GXText
PCX Prog .Toolkit
Proteus 5.0

179
179
125
199
225

GIMPEL SOFTWARE
CShroud
C-terp
C-terp 386
PC-lint
PC-Lint 386

599
229
269
105
179

GREENLEAF SOFTWABE
·Greenleaf Comm ++
289
Greenleaf Comm Library
287
Greenleaf DataWindows
315
Greenleaf Financial Math lib. 315
Greenleaf Financial
Math Lib. ++
155
Greenleaf Functions
179
Greenleaf SuperFunctions 239
Greenleaf ViewComm
319
GreenleafViewComm ++
289

GUI COMPUIER
3-in-1CIC++
DynamicObject C/Ctt
ObjectTable C/C++

CALL
CALL
CALL

INIERSOLV
PolyMake
PVCS Pofessional
Sage Professional Editor

149
419
249

Lahey EM/32 w/ OS/386
1089
Graphoria for Lahey EM/32 315
Lahey F77L
535
Graphoria for Lahey F77l 225
Lahey Personal Fortra n77
89
w/Toolkit
115

MEDIA CYBERNEI!CS
Or. HALO IV Imaging Pak
HALO Desktop lmager
HALO FfX
HALO Image File Format Lib
HALO Professional

105
105
219
189
279

MICROSOFT
MS BASIC Prof. Devel. Sys.
MSC Prof. Devel. Sys.
MS COBOL
MS Excel for Windows
MS FORTRAN
MS Macro Assembler
MS Office for Windows
MS OS/2
Present. Mgr. Softset
MS Pascal
MS QuickBASIC
MS Visual BASIC

349
299
629
349
299
99
499
105
199
69
139

MOBIICE KERN SYSUMS
MKSAWK
MKS LEX & YACC
MKS MAKE
MKS Programming Platform
MKS RCS
MKS Software Mgmt. Team
MKS Toolkit
MKS Trilogy
MKSVI

89
197
119
539
149
239
199

99
125

PERISCOPE
Periscope Debuggers

CALL

PHAR LAP
Pharlap 386 Debug
Pharla p 386 DOS Extender
Pharlap 386 VMM
Pharlap 286 DOS Extender

169
435
259
435

SEOU!TER SOFTWARE
Code Base 4.2
Code Base++

225
225

SILVERWARE
SilverClip SPCS
SilvorComm ·c· ASYNC Lib.
SilverPaint Library
SilverPak
Silverware ·c· interface Lib.

259
215
109
299
79

SOFTWARE
BLACKSMITHS
C-CALL
C-CMT
C·OOC
C-UST
C-METRIC
C-REF

54
54
169
47
47
47

SOLUTION SYSTEMS
BRIEF
BRIEF & dBRIEF
CHARGE
C-Worthy
w/ Source
dB RIEF
Sourcerer's Apprentice

CALL
CALL
89
399
579
99
399

SOUTH MOUNTAIN
SOFTWARE
BreakOut II
CUtility library
Essential B-Tree
Essential Communications
Essential Graphics Chart
Essential Graphics GUI
Essential Graphics Kernel

189
199
159
259
179
105
149

STERLING CASILE
BestChoice3
logic Gem

79
109

SUN COUNTRY
SOFTWARE
SHOWCAT Image Catalog 179
SHOWCASE Image Database535
SUNSCAN Digital Scanware 269
SUNSHOW
Advanced Image Toolkit
219
"C' l anguage lmag Lib.
219
Datab ase Professional
89
Image Converter
225

SYMANIEC
Just Write
Norton AntiVirus
Norton Backup
Norton Commander
Norton Editor
Norton Utilities 6.0
On Target
O&A
TimeLine 5.0
Zortech Ctt Dev. Edition
Zortech Ctt S&E Edition

179
99
99
99
85
129
279
349
475
599
849

SYSTEMS & SOFTWARE
386 Dev Performance Pak
C6toPROM
link&locate++ Ext. Ed.
link&locate 386
SoftProbe 86/TX
SoftProbe386/SIM
SoftProbe 386/TX
TCtoPROM

1299
129
329
629
269
459
799
129

WATCOM
WATCOM C8.5
WATCOM C8.5/386
WATCOM FORTRAN 77 8.5
WATCOM FORTRAN 77/386
WATFOR-77 3.1

369
579
449
579
335

WHITEWAIER GROUP
Actor 4.0
Actor Professional 4.0
ObjectGraphics
WINTRIEVE
WRT

199
399
159
339
169

Call FAXcetera™
(908) 389-8173
for instant additional
information on the
best selling products
highlighted in the
green shaded areas.

TURN THE PAGE...
WE HAVE
THOUSANDS
MORE PRODUCTS
TO CHOOSE FROM !

All p1oduc1s era trademarks or regiS1ered trademarks of lheir respective companies. Prices subject to change without notice.

386/486 Development
Intel 386/486 Code Builder 489
Lahey EM/32 w/OS386
1089
PharLap 386 Oas Extender 435
Pha rLap 386 VMM
259
WATCOM C8.5/386 Prof.
CALL
WATCOM Fo rtran 77/386
Professional 8.5
CALL
Zo rtech Ct+ Devel. 3.0
CALL
Assembly/Disassembly
Advantage Disassembler
279
ASM Flow Professional
179
MS Macro Assembler 6.0
99
Sourcer w/ BIOS Pre·Proc. 139
Spontaneous Assembly
169
Turbo Debugger & Tools
105
Basic Compilers
MS Basic Prof. Dev. Sys.
MS Quick BASIC
Visual Basic
ZBasic PC

349
69
139
89

Basic Libraries & Utilities
OB/Lib Professional
142
Dia logic
85
Graph Pak Professional
129
Pro Bas
159
ProB as HyperHelp Toolkit
109
Pro Bas TelecomToolkit
70
ProBas Toolkit 3.0
109
ProMath
109
ProScreen
89
P.0.0.
115
OuickPak Professional
179
OuickScreen
129
OuickWindows Advanced
119
C/C++ Compilers
Borland Ct+
299
& Applica tion Frameworks 469
& Appl Frame w/ Obj Mgr 549
Instant C
419
Microsoft C6.0
299
w/PCLint
409
449
w/ Wind Dev Toolkit
MS OuickC
69
MS Ou ickC for Windows
125
MS QuickC w/QuickASM
139
Turbo Ct+
69
w/TurboVisi on
139
WATCO M C8.5 Pro fessi on al CALL
Zortech Ctt 3.0:
Developer's Edition 3.0 CALL
Scie nce & Eng. 3.0
CALL
CASE TOOLS
Ana lysis Ma nagor 3.0
175
EasyCASE Plus 3.0
449
EasyCASE Professional 3.0 589
Personal CASE
179
C·Code Generators
CSource w/ Source
PR O·C

499
695

C Communications
Breakout II
CAsynch Manager
Essential Co mm
Greenleaf Commlib
Greenleaf ViewComm
SerialTest
SilverComm CAsynch
View 232

189
139
259
287
319
259
215
149

C File Management
Btrieve
CData Manager
Code Base 4.2
c·tree Plus
OB Vista Ill
Essential Btree
FaircomSO LServer
Toolbox, Pro f. Edition
Toolbox, Special Edition

359
259
225
459
CALL
159
399
899
569

C General Libraries
CTOOLS PLUS
CUtility Library
Greenleaf Functions
Greenleaf SuperFunc.
Turbo CTools

109
199
179
239
109

C Memory Management
·c· EMM
169
HEAP Expander
72
Hold Everything
149
C Screens
CWorthy
Greenleaf Data Windows
HI -SCREEN XL
Panel Plus II
Vermont Views
Vitamin C
VCScreen

399
315
299
395
415
289
125

Programmer's Paradise
FOR SERVICE, SELECTION,
ANDSAVINGS!
C· Additional Products
Bar Code Library
319
Clear Plus for C
169
Code Check
479
C·Doc
169
MKSLEX & YAC C
197
Objective C
225
Oxygen
CALL
PC Lint
105
PC YA CC Professional
459
TimeSlicer
279
C· Translators
BAS·C
Commerc ial
286 Version
FOR·C
w/ Source
Ctt Libraries/Utilities
3 ·1n· t for Ctt
BrieforCtt
CttViews
Codebase ++
Oynam1cOb1ect for C+ •
Greenleaf Comm Ctt
M++
M++. addt'I products
Object Manager
ObjectT able for Ch
Rogue Wave Math.ht+
Rogue Wave Tools.ht+
TIER
Win++
Zinc Library
for DO S& Windows

329
789
1025
589
849

179
CALL
419
225
t79
289
265
CALL
269

229
179
179
175
225
179
269

COBOL
Micro Focus COBOIJ2
w/TOOLSET
Personal CO BO L
MS COBO L
Realia COB OL

1199
129
629
799

Database Development
Cl ario n Personal
72
Clarion Professional
525
169
Clear Plus for dBase
Cl ipper
521
0 Clip
192
dBASE Ill+
475
dBase IV Devel. Edition
845
dBFast Plus
267
dGE
249
Or. Switch-ASE
160
Fl ipper
249
Fox BASE
249
FoxPro
489
FoxPro Distribution Kit
CALL
FU NC Ky Library
225
Pa ra dox 3.5
525
O&E
139
O&E Data ba se Li brary
279
OuickSilver
419
129
R&R Code Generator
R&RReport Writer
219
SilverComm
215
Silve r Pak
299
Superbase 4
CALL
UI II Touch & Go
315
UI Programmer II
475
Debuggers
Multiscope Debugger IDOSI 99
Peri scope Debuggers
CALL
Documentati on
All Clear
InteractiveEasyllow
Source Print
Tree Diagrammer

229
125
74
74

DOS Extenders
Ergo OS/286 Dev.Kit
CALL
PharLap 286 DOS Extender 439
Editors
Brief
ED IX
KEDI T
MKSVI
Multi Edit
Multi Edi t Professional
Norton Editor
Professiona l Editor
SPF/PC
Vedit Plus
Wylbur

CALL
155
125
t25
89
t39
85
249
199
115
179

THOUSANDS MORE PRODUCTS
AVAILABLfl IF YOU DO N'T SEE
WHAT YOU WANT CALL US!! !!
Embedded Systems
C6TO PROM
Link & Locate ++ Ext.
Pa radigm LO CATE

129
329
CALL

Expert Systems
Best Choice 3
Database Toolkit 2.0
Knowledge Pro
Lo gic Gem

79
115
339
105

BLE!
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FLYTECH'S NEW NETWORKABLE CARRY· 1 COMPUTERS ARE THE PERFECT
DESK-CORNER PCS FOR TODAY'S COMPUTER-COMFORTABLE EXECUTIVE,
WHO WANTS HIS DESK BACK.

Carry- 1 booksize desk top PCs can be a t hand whereve r you work, whenever you work. Small, yet
powerful, they are completely compatible w ith all DOS and W indows applications. Now our 5000

series

adds more versatility with two 16-bit expan

s ion slots. But the essence of the Carry is

to be handy. It's s till small enough to tote to
waiting.

the corner of the desk where the work is

Get the whole story. For the name of your

nearest dealer, call 408-727-7373 .

CRRR'wl-1
THE NEW STANDARD

Circle 57 on Inquiry Card.
FLVTECH GROUP INTERNATIONAL
U . S. A . OFFICE:
TEL: 1408) 72 7· 7373. 727· 7374
F AX: (408) 727-73 75

-

sq,,.

61 ·2·95737n Fu 61 ·2·9572013

Al.mril: MKtotron 0222-408-1543-0 Fu 0222-4081543-SO

Bml/ Partpy:Microftct 305-477-0222 Fu 305-477·3206
BolvUn: Celem 32..1-676434 F1132.. 1·676115
CY.: lng<om 56-2-2771518 F11 SB-2·334989
Ffanct: MJC 33-1-4827·1976 Fu 33· 1-4235-5916

GERMANY OFFICE:
TEL: 1069) 7 46-081 . 7 46--453
FAX: <069l 749-375

a.m.ny; Mtaouon 49-89-410-8233 Fu 49-89-422·863
GIHCe: Ahec 30- 1-8832017 Fax 30-1-8816187
Honv Kong: Parkly 852·305-1268 FaM 852·796-8427
~ :Minot

361-1224-687 Fn 361 · 1415·656

haly: Prima 39-522·518599 hi: 39-522-518599
l11Ml: Mll 972·3·751551 1 Fu 972·3·7516615

H . K . OFFICE:

TAIWAN OFFICE:

TEL: 305-1268
FAX: 796-8427

TEL: <02l 785-2556 •FAX : !02l 785-2371 , 783- 79 70
TELEX : 22233 FLTCO

: Uricotp 91 ·11 ·6831341 Fox 9\.11-684 5828
lorM: Mccoy 82·2·7436055 Fu 82·2·7431896
Mally &Ui: Comllc 60-3-274-8888 Fu 60-3·274-9988
MWco: TrioNc1 52·5-2591221 Fu: 52·5-25-91447
Notwrr: Stcus 47·2·722·510 Fu 47·2·722·515
Nt thertirw:I: KN 31·20-65841 41 Fu: 31 -20-6597436

-

Ntw 2 - n Systtm 64-9-665805 Fu 64-9-665aOJ
~port:

Trlnlniko 65...4758408 Fax 65-4713803

South Afikl: P.C. Mart 27-11· 23-0131 Fix 27· 11 -23-3248
Sprlln: At:ac:o 34· 18S.11es2 hr 34· 18.s-08093
Saudi Anlllo: Filo 9663-8349796 Fu 9663-8335215

Swlttlriatld: Euro Sohwtro 41 ·22·622-020 Fax 41·22-6 15-650
U.K.: Cl 44-256-463 764 F11 44-256-843174

Now your Carry can have a 386 processor, a modem-and-fax card , and still have one extra 16-bit slot for expansion . Ready? Give us a call.

AMD Introduces The Am386™Microprocessor.
You say you want a revolution? We've
got your ammunition: The Am386 micropro
cessor And it stands for the same principles
you value most-higher speeds. longer
battery life. better price-performance. and
the freedom to choose your own vendor
The Am386DXL-40 microprocessor
shatters the 33MHz 386 speed barrier with

a genuine. 40MHz. plug-in replacement.
Which means you can easily offer the fastest
386 system available.
Thanks to its truly static operation. the
Am386 microprocessor family uses very little
power So you can expect battery life up to 5.5
hours under normal working conditions with
our 25MHz. low-power Am386SXL-25 CPU.

901 ThompsonPlace. PO Oo:i: 1451 Sunn}v.ile.CA 'MOM. f' 1991 Advanced Mkro Dt.-...kes. lnc.Am386 isil lr.'ldcma rk of Adwinccd Mkro Dt\'kes. Inc. All brand or product names mentloocd are lrademc::rks or 1e41lsmcd 1radcmmk.sol 1hclrrcspcal\'C hokk'r.i

And the price you pay for such freedoms
is small. and getting smaller. Because we've
brought back aggressive learning curve pric
ing. anticipating at least a 20% price reduction
each year for our Am386SXL-25 CPU.
What's more. the Am386 microprocessor
family is available today. available in quantity.
and available to everyone.
In truth. it's the microprocessor for the masses.
So call AMO today at 1-800-222-9323.

And start a revolution of your own with
the Am386 microprocessor.

~
Advanced Micro Devices

Circle 13 on Inquiry Card.

'Were Not Your Competition~'

NEWS
WHAT'S

NEW

Data Acquisition
to the Hilt
on Windows 3.0

S

nap-Master for Win
dows, a data acquisition ,
analysis , and graphing pro
gram , lets you define custom
test instruments that dupli
cate and even surpass the ca
pabilities of conventional
test instruments while oper
ating at the maximum
speeds of your AID hard
ware . HEM Data says the
program can handle up to
400 ,000 samples per
second.
Snap-Master for Win
dows can control sensors ,
transducers, actuators , and
signal conditioners as part of
the data acquisition system.
To create a test instru
ment, you define the flow of
data through the test system
using a flowchart . Graphical
icons represent each ele
ment of a test instrument
(e .g ., AID , Display , or
Disk In) . Dialog boxes define
the details of each icon, in
cluding channel settings. The
program reduces setup time
by performing group opera
tions on similar channels .
Price: $995 .
Contact: HEM Data
Corp., 17336 12 Mile Rd .,
Suite 200 , Southfield, MI
48076, (313) 559-5607; fax
(313) 559-8008.
Circle 1300 on Inq uiry Card .

Organize Your
References and
Bibliography

E

ndNote Plus for the
Mac , the database man
ager that can store , manage,
and search for bibliographic
references while automati
cally creating a bibliography
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Snap-Master for Windows lets your PC operate as a data
acquisition and control system, digital storage oscilloscope,
strip-chart recorder, frequency spectrum analyzer, waveform
analyzer, or meter.
for your technical docu
ments, is now available in a
PC version. Not only can
EndNote Plus for the PC
store up to 32,000 records
and generate bibliographies
in many journal styles , the
new version offers a Quick
Find (full-text index) fea
ture for quickly locating
records in a file with thou
sands of references .
EndNote Plus can build a
list of cited works automati
cally by scanning your
document for in-text cita
tions . It then builds a bibli
ography using the informa
tion that you 've entered or
imported into your database.
With EndNote, you can
access the database as you
work within your word pro
cessor. Once you' ve created a
paper with a bibliography ,
EndNote lets you copy and
format it with different
styles of bibliographies and
citations.
Price: $249.
Contact: Niles & Asso
ciates, 2000 Hearst St. , Suite
200, Berkeley, CA 94709 ,
(510) 649-8176 ; fax (510)
649-8179.
Ci rcle 130 1 on Inquiry Card.

Molecules
and Chemistry
Times Three
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SOFTWARE

Analyze
Medical Images
on the Mac

A

new modular system
for visualizing medical
diagnostic images lets you
view , measure, enhance, and
analyze medical images on
the Mac. With MedVision,
you can take an image from
an MR, CT, PET, or SPECT
scanner and accurately and
quickly perform image anal
yses previously done on
film . MedVision is modular ,
letting you add capabilities
for specific medical applica
tions , Evergreen reports .
T he program works with Ev
ergreen nine-track tape
drives, which start at $7800.
P rice: $895 .
Contact: Evergreen Tech
nologies , Inc. , Diamond
Farms Office Park, 849-M
Quince Orchard Blvd. ,
Gaithersburg, MD 20878 ,
(301) 948-1800.
Circle 1302 on Inquiry Card.

I

he ISIS/Draw chemical
drawing program recog
nizes a chemical structure
as a molecule, not just a col
lection of lines and letters.
The program ' s drawing tools
approach structures and re
actions as a chemist would
and know how bonds should
fuse as you build a structure
with templates .
ISIS/Draw runs on the
Mac , the PC with Windows,
and the Hewlett-Packard
9000 Series 300 and 800 run
ning HP-UX .
Price: $495.
Contact: Molecular De
sign, Ltd., 2132 Farallon
Dr., San Leandro , CA
94577 , (415) 895-1313;
(4 15) 352-2870.
Circle 1303 on Inquiry Card.

T

he Chem-X molecular
visualization, database,
and computational program
for Unix workstations is now
available for 386- and 486
based PCs .
Price: $4000.
Contact: Chemical Design,
Inc., 200 Route 17 S, Suite
120, Mahwah , NJ 07430,
(201) 529-3323 ; fax (201)
529-2443.
Circle 1304 on Inquiry Card .

0

penMolecule, a mo-.
lecular modeling pro
gram for Sparcstations ,
provides 3-D graphics capa
bilities for dissecting , dis
playing , and measuring com
plex chemical structures.
The program runs under
Open Look .
Price: $4995 .
Contact: Andataco Com
puter Periphera ls, 9550
Waples St. , San Diego, CA
91921 , (800) 334-9191 or
(619) 453-9191 ; fax (619)
453-9294 .
Circle 1305 on Inquiry Ca rd.
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-.-... Into C++Without Raiina
Objoct Manager Can Be Pretty Ugly
Raima Object Manager is
designed to enhance the elegance
of your C++ development.
The functionality required to store
objects is built into the base classes.
Development time is decreased.
Quality is increased. Plus, your
applications gain the performance
edge Raima products are known for.
Raima Object Manager is based on the
latest object-oriented technology and
db_VISTA Ill's proven database
engine. You can add persistence to
objects and maintain complex inter
relationships using direct reference,
relational, and network database models.

Inheritance is incorporated into Raima
Object Manager, yielding greater code
re-use and object extensibility. Now
you have the tool to more closely
model real world objects.
All Raima database products are
designed for C and C++ programmers,
providing a smooth transition from C
to C++. Available on MS-DOS,
Windows, UNIX, OS/2 and others.
Raima Object Manager prices start at
just $395.00. For more information on
turning the ugly into elegant, call

1-800-DB-RAIMA
(1-800-327-2462)

Outside U.S.: 2()6.747-5570

SUPPORTS

The Object Storage Class Library
Raima Corporation

3245 1461h Place S.E., Bellevue, WA 98007 USA

(206)747-5570

Telex: 650301 8237 MCI UW

Fax : (206)747-199 1 ~

lntcrn ulionnl Dislribulors: Australia : 6 1 2 419 7 177 llelgium: 32 2 734 98 18 llruzi l: 55 11 531 5297 Ccnlral America: 506 28 07 64 Finland : 358 080405350 Fronce: 33 I 46 09 27 84
Gcrmuny: 49 7022 34077: 49 02 14 9 !051 llaly: 39 49 829 1285 Japan: 81 33 865 2140 Mexico: 52 83 49 53 00 The Nelhcrlnnds: 31 21 5 9468 14 Norway: 472 38 48 88
Sin ga pore: 65 334 006 1 wcden: 46 13 111 588 Switzerland: 4 1 64 5 17475 Tai wan: 886 2 552 3277 Turkey : 90 I 152 05 16 United Kingdom: 44 992 5009 19 Uruguay: 598 292 0959
USSR: 01 22 35 99 07; 812 2927210
Copyrii lit 0 1991 Roima Corporation, All 1ixlttJ. 1·r.un-,d. Pltnm: Frr.J Baw:ndm•h'1lS1ori:

Circle 201 on Inquiry Card.
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Now there's a laptop compuf.er designed f.o work on a lap lop. Introducing the Momenta"' Computer. A computer
tbq_t lets you write directly on the screen. Or you can use the keyboard It's afu//y-compatible 386 DOS'*/Windows""

pentop computer tl1als equipped wit/1 a wide range ofpen-specific soflware, as we/I as abuih-in fax (send and receive).
The Momenia Computer. Technology has finally caught up wit/i the way yoIJ ipark:To learn more, ca/11-800-MOMENTA. ,
DOS ANO WINDOWS ARC TRADEMARKS OF MICROSOFT CORPORATION. MOti(ENTA tS A TRAOCMARK OF MOMENT>. INTE'RNATIONAl..

Circle 186 on Inquiry Card.

NEWS
WHAT'S

NEW

•

SCIENTIFIC

GRAPHICS

The program supports
semi-log or log-log scales
with grids on or off, tick
marks in or out, and more. It
performs automatic scal
ing, permits multicolor over
lays, and prepares 3-D
plots.
Price: $399.
Contact: ASM Internation
al Center for Materials Data,
Materials Park , OH 44073,
(216) 338-5151; fax (216)
564-7846.

Scientific
Graphing
for the Mac
.

igmaPlot, the scientific
graphing tool for the
PC, is now available for the
Mac . SigmaPlot lets you
choose from graph types
such as scatter and line
graphs, quality control
graphs , and pie charts. Spe
cialized axis scales include
linear, semi-log, log-log,
natural log, probability ,
probit, logit , and reverse.
The program 's data sheet
of32 ,000 rows by 16,000
columns supports a range of
mathematical functions . You
can define equations of up
to 25 parameters and 10 in
dependent variables.
Price: $395.
Contact: Jandel Scientific,
65 Koch Rd., Corte Madera,
CA 94925 , (800) 874-1888
or (415) 924-8640; fax (415)
924-2850.

S

Circle 1306 on Inquiry Cord.

Batch Language,
Printing Improved
in EasyPlot

A

new version of Easy
Plot offers improved
batch language, printing ca
pabilities, and new analysis
features and graph types.
EasyPlot 2.2 provides scien
tific data viewing, analysis,
and plotting for the PC. A
batch-mode interface lets
you run the scientific data
program from command
files. With the batch lan
guage feature, you can use
the program as a graphing
and analysis front end for
any system that gathers or
generates data.
Printing enhancements
include push-button switch
ing between landscape and
portrait modes, 40 percent
faster printing speed than
previous versions, and sup
port for the Hewlett-Pack
84
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Circle 1309 on Inquiry Cord.
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Jandel says that , unlike business presentatio11 programs.
SigmaPlot for the Mac offers error bars. curve fitting. axis
breaks, regressions, multiple axes, confidence intervals,
quality control lines, and other scientific features.

ard LaserJet III and color
dot-matrix printers.
New analysis tools in
clude weighted curve-fits,
surface integrals , and the
ability to use equations to
generate error bars. New
graph types include reverse
axis plots that place the
minimum data values at the
top of the graph .
Price: $349; 10-user li
cense, $1240.
Contact: Spiral Software,
15 Auburn Place, Brookline,
MA 02146 , (800) 833-1511
or (617) 739-1511 ; fax (617)
739-4836.
Circle 1307 on Inquiry Cord.

Curve-Fitting
Options and
Direct Plotting
Plot, the technical
plotting program that
lets you view and compare
ASCII data sets from the
DOS command line, now
offers curve-fitting options,
including cubic spline inter
polation and nonlinear least
squares fitting. You can use
the new curve-fitting options
with RPlot's graphing op

R

tions or as a stand-alone
utility.
Version 2.0 also comes
with source code to a C lan
guage interface, letting de
velopers incorporate RPlot
within a program.
Price: $149.
Contact: RSoft, Inc. , 345
Riverside Dr. , Suite 2G,
New York, NY 10025,
(212) 666-0959; fax (212)
666-3962.
Circle 1308 on Inquiry Cord.

EnPlot's Data
Mapping Gets
a Fine-Tuning
nPlot 3.12, the Win
dows 3.0 application that
takes your raw data, ana
lyzes it, and makes presenta
tion-quality charts and
graphs, now gives you finer
control over your final out
put. Once EnPlot is done
sorting, smoothing, and
otherwise converting your
data, you can use its new
tools to control which fonts ,
font sizes, and text sizes
will appear on your graphs.
You can use longer title
lines and axis labels and im
port bit-mapped graphics .

E

3-D Visions Adds
Data Analysis
to Graphing
tanford Graphics for
Windows offers more
than 160 types of graphs to
choose from, including high
end business and financial
technical styles such as bub
ble charts , multidimension
al pie-bar charts , and surface
and contour plots. You can
also choose from an assort
ment of scientific and sta
tistical styles such as 2-D and
3-D scatter plots, logarith
mic and probability plots,
and histograms.
·
Stanford Graphics incor
porates data analysis into a
sophisticated graphing pro
gram. The program uses its
Data-Link technology with
Windows' Dynamic Data Ex
change and Object Linking
and Embedding capabilities
to provide seamless inter
connectivity. You can link
data from Excel, Word for
Windows , and Lotus files to
a graph that changes as the
data shifts, and vice versa.
With Real-Time Data Rota
tion , you can visualize com
plex data relationships in
real time.
Price: $495.
Contact: 3-D Visions,
Inc., 2780 Skypark Dr.,
Suite 175, Torrance , CA
90505 , (213) 325-1339; fax
(213) 325-1505.

S

Circle 1310 on Inquiry Cord.

486/33 Features
80486 33MHZ 32 bit INTEL CPU
4MB RAM-Expandable to 32MB
AMI BIOS with Extended CMOS Setup
256K Static RAM Cache
8 Expansion Slots (ISA 16 bit)
14" SuperVGA Color Monitor, 1024x768,.28nundot
lMB VGA Card, resolves 1024x768 at 256 colors
1.2 and 1.44 MB Floppy Disk Drives
120MB IDE Hard Drive, 19ms
Desktop Style Case (Tower Option Available)
220W Switching Power Supply
Serial, Parallel, and Game Ports
Windows 3.0, Logitech Mouse included
Full 1 Year Limited Warranty-Parts and Labor
EISA Sy•lem. 32 bit Bu•
{VS.A has 7 32-bit &k>ta.

add $1000
t l6-bh alot)

Sony 1304 (non Interlaced) add $450
200MB IOE (19ms)

add $300

336MBESOl(16ms)
add S11 50
add $1950
760NB ESOI (14ms)
760M B SCSI (14ma)
add $2250
ESOUEISA 32-blt Conboller • dd $795

SHOPPER'S ADVISORY- If you' re finding yo urself siuck in 1he confusing forcs1 of compuler dealers,
yo u won'! find man y !hat can claim: I) A Large Natio11al Customer Base, 2) Major Corporate Clients, 3) Retail/
Mail Order a11d 11'/tolesale b11si11ess, 4) A11 Established Tradition of Customer Support.

B lit WE CAN !

Si nce 1984, we continue our commitment to providing 1he highesl quality componenls and servi ce al the bcsl price.

Stay on the cutting edge with lucky Star In ternational!
All LSI Professional Systems Are FCC Certl.lled.

386 25 Super VGA

286 and 386 SX

42MB Hard Drive, lMB RAM , SuperVGA

42MB Hard Drive, lMB RAM. Mono Monitor

80386 25MHZ 32 bit INTEL C PU
IMB RAM -Expandable 10 l6MB
14" SuperVGA Color Moni1or
51 2K SuperVGACard
I .2MB Floppy Disk Drive (add $65 for 2nd Floppy)
42MB IDE Hard Drive. 28ms
Desktop Style Case
220W Switching Power Supply
Serial, Parallel, and Game Ports
Full I Year Limited Warranly-Pans and Lnbor

l MB RAM -Ex p. lO 4MB(286) or 8M8 (SX)
12" Monochrome TTL Moni 1or. 720x348 res.
MonoGrnphic Card . Hercules Compati ble
l.2MB Floppy Disk Drive
42M B IDE Hard Drive, 28ms
Desktop S1ylc Case. 220W Swilching PS
Serial. Parallel. and Game Ports
Full l Year Limited Warranly- Parts and Labor

386SX/20

$845. 00
$ 795 00
386SX/16
•

$

286/12

645. 00

14" Supo•VGA. 512K VRAM
80MBHardDrlve, 19ms
120MB Hard Drive, 19m•
Memory Upgrade (per MB)

odd$3f0

edd$100
edd $200
add S65

MS-DOS 5.0 (with System Purchase Only)
Logltech Mouseman, Serial
Logltech Mouseman, Bus
Logltech Trackman, Serial
Logltech Grayscale Scanman
TEAC 1.2 Floppy
TEAC 1.44 Floppy w/ bracket
tAlcrosclence 8040, 42MB IDE HD, 23ms
Conner 30104, 120MB IDE HO, 19ms
120MB Tape Backup

$65
$69
S79
S89
$315
$65
$69
$235
$415
$275

CM7 SuperVGA, 14· (lntett•ced at 1024, .28 dot)
CMS SufMtVGA , t4• (Non-Interlaced 1024, .28 dot)
AM9 SuperVGA, 14 .. (Sony Tube, Non-Intl., .2S dot)

$345
$475
$575

386 33 Power System
120 MB Hard Drive, 4MB RAM, SuperVGA

80386 33MHZ 32 bit INTEL CPU
4MB RAM-Expandable to 16MB
64K Cache-Expandable to 128K
14" SuperVGA Color Monitor, I024x768
512K Super VGA Card, 1024l"768 at 16 colors
1.2 and 1.44 MB Floppy Disk Drives
120MB IDE Hard Drive, 19ms
Desktop Style Case
220W Switching Power Supply
Serial, Parallel, and Game Ports
Windows 3.0, Logitech Mouse
Full 1 Year Limited Warranty-Parts/Labor

$1895. 00

Non-Interlaced SVGA, .25mm dot (Sony tube) add $350
16" Non-Interlaced SVGA, .28mm dot
add $850
CALL
20" Non-Intcrloccd SVGA
Above Video"Upgrades Include 1MB VGA Card

Quality Service and S u ppo rt Since 1984

Locations Nationwide

~~
-·
-

I

LUCKY STAR 11''TEllN.ATIONAJ •

~
Hours
Mon-Sat 9am-6pm
Eutem/Central/Paclfic Time

Sun~Ji.1:.':,".'iipm

•

Tukwila, WA
Locations ONLY

I

VISA

I

iii

Circle 552 on Inquiry Card (RESELLERS: 553).

NOWOPENINATLA.."ITA.OAI

170 1 Greenville Ave #602
Ri chardson. TX 7508 l

2 132 N. Collins
Arlington. TX 7601 1

4 151 Bcllline Rd. #120
Addison. TX 75244

12 11 0 Wcslheimcr
Hous ton. TX 77077

(214 )690-6110

(8 17)265- 1883

(214)702-8588

(713)497-7887

1-800-966-5825

l -800-966-4056

1-800-966-7687

GRAND OPEN fNG !!!

17338 Soulhccntcr Pkwy.
Tukwi la. WA 98 188

14220 NE 201h #D
Bellev ue, WA 98007

10773 SW Bvin.-Hills. Hwy
Beaverton, OR 97005

5939 Jimmy Carter Bl vd.
Norcross, GA 3007 l

(206)575-9060

(206)643-2673

(503)671-0961

(404)416-9605

1-800-367-5825

1-800-336-5825

1-800-348-5825

GRAND OPEN ING!!!
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NEWS
WHAT'S

NEW

•

CAD

Windows CAD
Gets Smarter

Design Your
Own Landscape

I

D

ntelligent cursors, group
selecting, and greater cus
tomizing-these new fea
tures of Drafix Windows
CAD 2.0 let you accom
plish commonly performed
operations more quickly
and add more precise editing
control than previous
versions.
The intelligent cursor
gives you constant snap
mode information (e.g.,
which snap mode is se
lected), and it indicates
which input is required next.
The new version adds icons
for immediate access to most
drawing, editing, and dis
play functions that you 'd nor
mally execute from the
menu.
The program Jets you
select multiple objects using
a combination of geometric ,
graphical , and database attri
butes.
The Drafix Graphics
Language and a new macro
editor Jet you create and as
sign on-screen buttons to
quickly access a macro .
Price: $695 .
Contact: Foresight Re
sources Corp., 10725 Am
bassador Dr. , Kansas City,
MO 64153, (800) 231-8574
or (816) 891-1040; fax
(816) 891-8018.
Circle 1000 on Inquiry Card.

Symbol Libraries
forAutoCAD

T

he SDS AutoCAD
Symbol Libraries are de
signed to lessen your work
load by providing more than
2200 predesigned symbols .
in more than 80 libraries.
The libraries include me
chanical and architectural
symbols for bolts , electrical
schematics, cabinets , and
many others .

Drajfa Windows CAD 2. 0 's new CAD edit bar shows
geometric information ofthe last item drawn or any item
selected in the dra wing and makes it available for editing. If
you select an arc, the edit bar shows its center coordinates,
radius, and starting and ending angles. You can change the
arc by typing in a new value.

Price: $199.
Contact: Bracken Interna
tional , 465 West 200 North,
Logan, UT 84321 , (801)
752-6230; fax (801) 752
0718.
Clrcle 1003 on Inquiry Card.

Seven AutoCAD
Utllltles
in One Program
ADmagic offers seven
utilities for AutoCAD
release 11, including a file
manager, text editor, fence
tool for object selection,
and programmable calcula
tor. An AutoCAD system
variable editor Jets you orga
nize system variables ac
cording to functionality to
allow quick reference.
CADmagic's parametric
editor Jets you automate re
petitive operations. A draw
ing history manager is also
included.
Price: $50.
Contact: Haestad Methods,
Inc., 37 Brookside Rd ., Wa
terbury , CT 06708 , (800)
727-6555 or (203) 755-1666;
fax (203) 597-1488.

C

Circle 1002 on Inquiry Card.
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Vellum
for the Iris
shlar Vellum, the pro
gram that combines
CAD with the Drafting As
sistant expert-system tech
nology , is now available for
the Silicon Graphics Iris 4D
family . The Drafting Assis
tant automatically pinpoints
and aligns geometry as you
draw , eliminating the need to
remember and execute
complex and tedious steps.
After you sketch the
basic shape and alignments
of a drawing, the Integrated
Parametrics feature automat
ically adjusts the drawing
to match your specified
dimensions .
Price: $1995.
Contact: Ashlar, Inc .,
1290 Oakmead Pkwy., Suite
218, Sunnyvale, CA 94086,
(408) 746-1800; fax (408)
746-0749.

A

Circle 1001 on Inquiry Card.

esign Your Own
Home, Landscape, the
latest addition to Abracada
ta' s Design Your Own Home
series, lets you draw com
plete landscape plans , place
plants and other objects,
and create shopping lists .
After you draw a top view
of your property and place
trees, shrubs, fences , and
other objects on the map, you
can switch to any of four
side-view perspectives. You
can use the program 's
drawing tools to customize
the side views or create
brand-new objects.
Design Your Own Home,
Landscape is available for
the PC , the Mac , and the
Apple II.
Price:·$99 .95 .
Contact: Abracadata, Ltd.,
P.O. Box 2440, Eugene, OR
97402, (503) 342-3030.
Circle 1005 on Inquiry Card.

ViewPort+
Lets You Control
Who Sees What

V

iewPort+, a CAD
viewing utility, has been
enhanced to let you control
the level of detail users can
see at any given worksta
tion. CADman says View
Port + 3. 0 Jets you view
drawings in as few as 2 sec
onds on a minimum PC.
You customize View
Port + 3.0 using an optional
toolkit that also lets you
link ViewPort+ 3.0 with
word processing , desktop
publishing, and spreadsheet
programs.
Price: $595 to $795; tool
kit, $1495 .
Contact: CADman Corp.,
19700 South Vermont Ave.,
Suite 100, Torrance, CA
90502 , (213) 515-1289; fax
(213) 329-0469.
Circle 1004 on Inquiry Card.

INTRODUCING THE FIRST NOTEBOOK
COMPUTER WITH A6-FOOT SCREEN
The

Bever Cruiser 
LCD Projection
Panel and
Notebook
Computer
In One!
Create presentations on a full-function, powerful notebook
computer, then let everyone in on the big picture. The Rev er
Cruiser's LCD screen quickly becomes an LCD projection panel,
detaching and setting up on your overhead projector in just 30
seconds!
• Two compact models - Cruiser 3S (386SX)
• Both feature 40MB hard drive, crisp VGA display, normal-size
keyboard, and multiple memory/power expansion options
• Sharp 640 x 480 line resolution, paper-white image, 16 shades
of gray for high-contrast display on screen or wall
• Warranted for one full year

Rever Computer Inc.
18305 Valley Blvd. Suite H
La Puente, CA 91744
Phone: 818-854-8768 • Fax: 818-854-8763
Copyright 1991 Raver Computers Inc. All rights reserved.

Circle 560 on Inquiry Card.
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•

WORD

PROCESSING

Speak Out
and Fight Apathy

Arabic Word
Processing
for Windows 3.0

S

Systems, 39 West 300 North,
Provo, UT 84601, (80I)
377-4558; fax (80I) 377
2200.

peak Out, a letter-writ
ing package, has more
than 3000 names of top
public officials, searchable
by name, title, nation,
state, office, or agency , and
by a variety of keywords
that you assign. Sample let
ters for expressing your
views are included with the
package.
Examples of keywords
that you can search for in
clude environment, drugs ,
poverty, taxes, tobacco, and
education. You can add in
formation for local officials.
Price: $49.95.
Contact: Speak Out Soft
ware Co., P.O. Box 272705,
Houston, TX 77277, (800)
437-7325 or (713) 664-1005;
fax (713) 961-4438.

Circle 1032 on Inquiry Card.

Circle 1033 on Inquiry Card.

A

lKaatib International
I . I , a new version of the
Arabic multilingual word
processor for Windows 3.0,
supports templates that save
you from repetitive format
ting of regularly used docu
ments (e.g., fax cover sheets
and letters). The program,
which supports WYSIWYG
editing, is compatible with
the Adobe Type Manager and
lets you select any Arabic
font size from 6 to 200
points. A Show Markers
command lets you see what
formatting features are
used in a document.
Other features include
support for bidirectional
text entry, multiple col
umns, graphics integra
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AlKaatib International 1.1 for Windows 3. 0 supports bi
directional text entry, multiple columns and fonts, graphics
integration, border drawing, and other features.
tion, border drawing to
create tables, and multiple
fonts.
Price: $495.
Contact: Eastern Language

Catch More Viruses Faster
Before they multiply ...

Dr. Alan Solomon has been
researching viruses for years. He
knows where to look and what to
look for. His Anti-Virus Toolkit
catches all known viruses and new
viruses - in less tim e. No false a larms.
No missed viruses. No slowed
performance. No
matter how many
o• SOLOMON'S
new viruses are
developed.
Dr. Solomon has the
jump on viruses.
Do yo u ?

ANTI

VIRUS

-

TOOLKIT

.f.2ntt~lli

1-800-752-1333
Network support and Windows compatibility.
84MW·4
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International: 612-937-1107 •Fax: 612-937- 5815
6321 Bury Drive, Eden Prairie, MN 55346

Circle 554 on Inquiry Card (RESELLERS: 555).

,,

Put ';four

bejf /ax /orward

Net.vork Facsi'diile·.servers···
ALLFAX, Inc.
3772 Plaza Drive, Suite 3
Ann Arbor, Michigan 48108

Voice: 313/668-7859
Fax:
313/668-7856

ATTN: F. B. Jones, MIS Director
From: C. T. Merryweather, Network Administrator
Message:

Per your request, we've found the way to improve our
productivity and image. We can now send faxes from within
our word-processors, DTP, CAD tools, etc. We've chosen the
FAXALL™ solution because of its ease-of-use, affordability
and outstanding features:

• Send and Receive

complete independent capability
at every workstation

• Automatic Inbound Routing

built-in, efficient, confidential
and convenient

• Unlimited Users

we can start with, and add, as
many users as we want, with no
additional charges or site fees

• Network Neutrality

FAXALL™ is compatible with
NetBios, Novell, Banyan, etc.

• HP Laserjet Emulation

faxing is as easy as printing a
document to an Epson or HP Laser

• Windows support

we're set for the future!

FAXALUM has it all. And FAXALUM does it all. Suggest we call ASAP.

FAXALL™
Clearly the best.

To see the amazing FAXALL™ clarity for yourself, call 3131668-7859.
Circle 557 on Inquiry Card (RESELLERS: 558).

NEWS
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•

ENGINEERING

Optimize and
Simulate Circuits

A Programmable
PC Calculator

E

M

lectrical Engineering
Software, developer of
circuit-simulation and -opti
mization programs for Unix,
now offers PC-Opt+ , a cir
cuit optimizer and simulator
that runs on the PC. The
program complements PC
based circuit simulators
(e.g., PSpice and Intuspice)
by letting you optimize any
circuit you can simulate and
simulating across AC, DC,
and time domains .
If a frequency response
is not correct or a digital cell
isn't fast enough, PC-Opt+
will find component values
that do not meet the target
(if they can be found). The
program accepts standard
Spice netlists , and for circuit
simulation, it is netlist
compatible with PSpice.

EISA

486-33/256k Cache $2275
4MB RAM, EXPAN DABLE TO 64MB
FULL VERTICAL CASE W/230W P.S.
1. 2MB F.D.O. W/ IDE CARD
14" MONO MONITOR W/ MGP CARD
101 ·KEY KEYBOARD & 2S/1P 1/0 CARO

200 , Santa Clara, CA 95051 ,
(408) 296-8151; fax (408)
296-7563 .

P-Genesis, a pro
gram that solves com
plex mathematical prob
lems in trigonometry ,
algebra, statistics, and
other disciplines, lets you in
put your own expressions,
formulas, and conversions in
any field or language. You
can do this if the characters
are suitable to the key
board. MP-Genesis lets you
define your own formulas.
Three types of audit
trails are made available to
the program: the on-screen
trail, the printout, and the
audit trail.
Price: $149.50.
Contact: Racine Technol
ogies, P.O. Box477, Alpine,
CA 91903 , (619) 445-3692;
fax (619) 445-1845.

Circle 1030 on Inquiry Cord.

Circle 1031 on Inquiry Cord.

PC-Opt+ , a circuit optimizer and simulator that runs on the
PC, shows the results ofan optimization run. Here it has taken
tlze specification (the white and green crosses and triangles)
and optimized a bandpass filter circuit to meet the target.

Price: $1695.
Contact: Electrical Engi
neering Software, Inc. , 4675
Stevens Creek Blvd ., Suite

486-33/128K Cache $1350 386-40/64K Cache
4MB RAM, EXPANDABLE TO 32MB
FULL VERTICAL CASE W/230W P.S .
1.2MB F. D.D. W/IDE CARD
14" MONO MONITOR W/MGP CARD
101 ·KEY KEYBOARD & 2S/1P 1/0 CARD

486-25/256K Cache $2175 486-25/128K Cache $1295 386-33/64K Cache
Upgrade kits
available!!

DRAM: 1Mx9SSO
CACHE RAM: 32Kx8 S14

EISA 32-BIT CONTROLLERS:

4Mx9Sl8S
8KxB SS

BUSTEK BT742 S4SO
OTC 3290 W/S12K CACHE S6SO

386SX-20/32K Cache $665

EISA 486· 33/2S6K CACHE W/O CPU . • . . . Sl200 Coax Arcnet (Star) 8/16 Bit • •
486·33/l 28K/2S6K CACHE W/0 CPU . S3SS/S405 Coax Arcnet (Bu s ) 8/ 16 Bit • . .
486 · 33/8K/64 K CACHE W/O CPU . . . S28S/S32S Coax Ethernet B/16 Bit . . . . .
486SX· 20/25MHz/64K CACHE W/0 CPU . . . . $335 TP Arcnet 8/ 16 Bit . . . . . . .
386-40/64K CACHE W/O CPU • . • • • . . . . S225 TP Etherne t 8/16 Bit . • • . . •
386·33/64 K CACHE W/O CPU . .. . . . . . . $215 8 · Port Active Hub (Star) . . . •
386 ·25 W/O CPU . . • . . . . . . . . . •• . . S 125 4·Port Passive Hub (Star) • . • •
386SX· 20/ 32K CACHE . •. .•• • • . • . . . $285
386SX· 16/20 . . . . • • . . . . . .
Sl90/S225
286 · 12/16 . . . • . . . . • . • • .
. . S85/S9S
CPUs . . . . . . . . . . . . . . . . . . . . . . CAU

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

~

12"/ 14" Mono Monitor • . . . • • • . • • . $80/90
14" VGA (640 x 480)/MONO . . • . . . S295/Sl35
14" SVCA (1024 x 768) . . . . . . . . . . . . . S32S
14" SVCA(l024 x 768) Non-Interlaced
. . S39S

DISK DRIVES
Floppy Drive 360K/l.2MB . . . . . • •
Floppy Drive 720K/l.44MB . . • . • •
ST· 2S l · l/ST· IS7A40MB . . . . . . ••
TEAC 40/BOMB . . . . . . . . • . . . .
Western Digital 40/80MB . . . . . . . .
Conner 80/l 20/212MB . . . . . . . $31

"-

,1

-

~

II~
VISA

. • SSS/6S
. . S60/6S
S24S/ Sl9S
S l95/S260
. SI 9S/32S
S/S37S/56S

SONY Internal 680MB CO-ROM • • • $545
SONY CD·ROM Software • • • • • . CALL

84MW-6

s mD

BYTE • DECEMBER 199 1

485MACARAAVE.
SUITE901
SUNNYVALE, CA 94086
TEL: (408) 739~348
FAX: (4011) 739-4643

HOURS:
(PST)

Mon·frl 8:0<>-6:00
Slit 10:00-4:00

1 Y•M puts & labof WSfllll'tltf

ru1 refund (llru frtghlj f/ rerurnrtd wtlhkt IS deys In «'91Nf condh:ton
No rtfl,,nd ot uedil: .rtu JO days
llcwrn Iii~ require: KMA n...nbtf .Id • copy ol lnvOke
1 s•rc1tod1lng fn wldiln lO days
2" s.utdlollrge on c...dlt <•ch

Quanliry Dlscounr Available

$475/$450

1MB RAM, EXPANDABLE TO SMB
MINI VERTICAL CASE W/200W P.S.
1.2MB F.D.D. W/IDE CARD
12" MONO MONITOR W/MGP CARD
101 ·KEY KEYBOARD & 2511P1/0 CARD

ADD·ON CARDS
$5S/Sl25
$75/S 140
S 130/S I SO
S80/S 140
$120/SISO
. . • SI SO
. . • $30

SUMMIT MICRO DESIGN

MONITORS

$600/$570

I MB RAM, EXPANDABLE TO 8MB
MINI VERTICAL CASE W/200W P.S.
1.2M B F.D.D. W/IDE CARD
12" MONO MONITOR W/MGP CARD
101 ·KEY KEYBOARD & 2S/1P1/0 CARD

$795 286-16/12
$715

386-25

Networking Cards

MAIN BOARDS

$825 386SX-20/16

lMB RAM, EXPANDABLE TO 8MB
MID VERTICAL CASE W/200W P.S.
1. 2MB F.D.D. W/IDE CARD
14" MONO MONITOR W/MGP CARO
I 01 ·KEY KEYBOARD & 2S/1P1/0 CARD

F.D.C 360K/720K/1.2M/l.44M . . . . . . . . • $29
Printer Port/Came Port . . . . • . . . . . Sl2/S 12
2MB/2 . 5MB RAM Card W/EMS • • . . . . . $60/$6S
MCP/CCP . . . . . . . . . . . . . . . . . $18/$27
VGA (800 x 600) .• . •••• • • • . • . . . . . SSS
SVCA (1024 x 768) W/S I 2K/IM8 . . . . . SBO/S 120
IDE Card/IDE & 1/0 . . . . . . . . . . . . S20/S3S
2 Serial/ I Parallel/I Ca.me •. . ••• . • . . . . $29
2 Serial/I Puallel . . . . . . . . . . . . . . • • $ 24
RS-232C 4 Port • . . . . . • . . . . . . . • . . $ 65

MISCELLANEOUS
200W/230W PS . . • . • • • . . • • . . . $40/$4 S
IOl·KEY Cllck/Non·Click K/B . . • . . . . S40/S35
FOCUS 2001/5001 Keyboard .•• . . . . S42/S72
Vertical Case w/PS Mini/Mid/Full . S80/Sl2S/SI SO
Baby/Full Case w/PS . . . . . . . . . . . . $80/$95
CUTIE Hand· Held 400DPI Scanner . . . . . . . . S99
LogiTech Mouse/Generic Mouse . . . . . S7S/S 20
Auto Data Switch ABCD . . . . . •. . . . . . . $70
Window 3.0 W/MOUSE . • . . . . . • . . . . . . $7 5
Fax· Data 96/24 Modem (Ext/Jnt) . . . . $165/ SI 3S
Fax· Data 96/24 Modem w/MNPS & V.42 bis
(Ext/Int) . . . . . . . . . . • . . . . . . S2 I S/SI 75
Modem 2400 (External/Internal) . • . • . S8S/S60
Modem 2400 W/MNP5 & V.42 b is (Ext/lnt)Sl65/SI 35
Sound Blaster . . . . . . . . . . • .• . . . . SI 59

Circle 559 on Inquiry Card .

Only one progranuning language lets
you cross develop for Windows 3.0 and .
MS-DOS without revvriting code.
Introducing GPA-BASIC.

GFA-BASIC for Windows

main
GFA-BASIC for MS-DOS
PROCEDURE main
set database
b ar_graph
line_graph
b udget_a
stop_ program
RETURN
> PROCEDURE set dacabase
> PROCEDURE bar_ graph

With GFA-BASIC you use the same commands
and functions whether you are developing for
Windows 3.0 or MS-DOS.

GFA-BASIC gives you a simple, but powerful, language for
developing sophisticated, state-of-the-art Windows 3.0™ and
MS-DOS™applications. Write a program with either the DOS or
Windows version of GFA-BASIC and port it to the other platform,
maintaining acommon look and feel.
One set of source code
Both versions of GFA-BASIC include 500 system and mathe
matical commands and functions to facilitate software develop
ment. At the same time, common commands and functions
enable you to develop and maintain asingle set of source code
for each program.
Simplifies GUI development
Another 400 commands and functions in the Windows version
simplify the development of acomplete GUI interface, including
clipboard, ODE, DLL's, and dialog boxes. And, you don't need
any additional libraries or the SOK.
In the DOS version, a subset of the same commands and
functions lets you bring Windows-like programs to AT- and XT
class PCs without using any additional tools.
Bind in existing routines
What's more, routines you've already developed in Cor Assem
bler can be bound into acompiled GFA-BASIC program. And,
GFA-BASIC supports arrays larger than 64K as well as the use
of EMS in DOS.

Half Price Introductory Offer
GFA-BASIC for Windows 3.0
GFA-BASIC for MS-DOS
Both Windows and DOS version

list
$ 495.00
$ 295.00
$ 790.00

Add it all up and you have a very low-cost, easy-to-use struc
tured language for developing Windows and MS-DOS applica
tions 1. To see for yourself how powerful GFA-BASIC is, just ask
for our free demo disk. Call 1-800-766-6GFA, or write GFA Soft
ware Technologies, Inc.; 27 Congress St. ; Salem, MA 01970;
Fax (508) 744-8041 .

SOFTWARE
TECHNOLOGIES INC

Call: 1·800·766·6GFA

intro
$ 295.00
$ 235.00
$ 395.00

'UNIX and OS/2 versions of GFA-BASIC available in 1992.
Windows 3.0and MS-DOS are trademarks of Microsoft Corporation.
Circle 556 on Inquiry Card.

BUILD YOUR OWN

MACUITOSH.
AMO SAVE ABUNDLE

...

.._.,.
....... . . ,..,..,. ._,.

Upgrade lbur
IBM Compatible

___

......_ ~~'- - "!~ --.-:»·

Bit-Mapped Graphics
by Steve Rimmer
Use the most popular
graphics file formats for
IBM PC 's and Macs to
create bit-mapped images.
0-8306-3558-0 $26.95

COLORADO
McKI N ZEY-WHITE BOOKSELLERS
8005 N . ACADEMY
COLORADO SPRINGS
719-590-1700
THE TATTERED COVER
2955 E. FIRST AVE., D ENVER
303-322-7727
UNITED TECH BOOK
1011 WALNUT, BOULDER
303-443-703 7
UNITED TECH BOOK
249 MAIN, LONGMONT
303-651-3184 800-247-4806

ILLINOIS
BOOKS & BYTES
1163 E. OGDEN AVE., NAPERVILLE
706-4 16-0102 600-54 1-2126
KROCH ' S & BRENTANO'S
29 5. WABASH , CH ICAGO
312-332-7500 800-833-BOOK

INDIANA
BOOK CORN ER
100 N. WALNUT, BLOOMINGTON
612-339- 1522

KENTUCKY
KENNEDY BOOKSTORE
405 S. LIMESTONE STREET
LEXINGTON
606-252-033 1

_ ~

Up~rade

Build Your Own
Macintosh and Save a
Bundle

Your IBM
Compatible and Save
a Bundle, 2nd Edition

MS-DOS Batch File

by Bob Brant

by Aubrey Pilgrim

by Ronny Richardson

Construct your own custom
Macintosh for hundreds
less than a store-bought
Mac.
0-8306-3656·0 $17.95

Enhance your PC by
adding a VGA board, a new
floppy drive or a new BIOS
chip.
0-8306-3828·8 $19.95

Updated for DOS 5. Tap
into the remarkable power
of BAT.-your key to total
PC control.
0-8306-2483-X $26.95

PRESCOTT BOOKS
410 W . VIN E ST., LEXINGTON
606-254-7863

CLEVELAND STATE UNIVERSITY
BOOKSTORE
2400 EUCLI D AV E., CLEV ELAND
216-86 1-6464

WESTERN KENTUCKY UNIVERISTY
COLLEGE HTS. BOOKSTORE
BOWLI NG GREEN
502-745-580 1

MICHIGAN
MSU BOOK STORE
M ICHIGAN STATE UNIV ER SITY
INTER NATIONA L CENTER,
EAST LANSING
517-353-7739 FAX 517-353-9827

MINNESOTA
BAXTER'S BOOKS
608 2ND AVENU E SO UTH
M INNEAPOLIS
612-339-4922

OHIO
ADAMY BOOKS
116 W. STR EETSBORO, H U DSON
216-653-2665
BOOKS & CO.
TOWN & COUNTRY SH OPPING
CENTER, DAYTON
600-777-468 1
BOOKSELLERS
BEACHWOOD
216-831-5035
BOOKSELLERS
ROCKY RIVER
216-333-7826

INSIDE STORY
TANG LEWOO D SQUARE
CHAGRIN FALLS
216-543-6168
LONG'S COLLEGE BOOKSTORE
1836 N . HIGH, COLU M BU S
614-294-46 74
MICRO CENTER
1349 S.O.M. CENTER RD.
CLEVELAN D
MICRO CENTER
1555 W . LANE AVE., CO LUM BUS
614-481-8041
MICRO CENTER
HOME CENTER MALL
SHARONVILLE
UNIVERSITY OF AKRON
BOOKSTORE
UNIVERSITY CENTER, AKRON
216-972-7624
UNIVERSITY OF CINCINNATI
BOOKSTORE
UNIVERSITY CENTER. CINCINNATI
513-556-1292
WILKIES
DAYTON
513-223-2541
WILKIES
FAIRBORN
513-429- 1677

Pro~ra~.

3rd Edition

WILKIES
SOUTH DAYTON
513-434-862 1

TENNESSEE
CAMPUS BOOKSTORE
1709 W. CUMBERLAND
KNO XVILLE
615-525-7336
MEMPHIS STATE UNIVERSITY
BOOKSTORE, MEMPHIS
90 1-678-20 11
PROFESSIONAL BOOKSELLERS
2200 H ILLSBORO ROAD, STE. 105
NASHVILLE
615-383-0044
TOWER BOOKS
2400 WEST END AVE.
NASHVILLE
6 15-327-6085
UNIV. OF TENNESSEE BOOKSTORE
KNO XVIL LE
615-974-1054

WISCONSIN
THE UNIVERSITY BOOK STORE
7 11 STATE ST., MADISON
606-257-3764
UWM BOOKSTORE
2200 E. KENWOOD BLVD.
MILWAUKEE
414-229-4201

Windcrest/McGraw-Hill, Inc.
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FORTRAN
Lahey F77L
Lahey Personal FORTRAN
MS FORTRAN
WATCOM FORTRAN 77
Professional 8.5

535
89
299
CALL

CALL FOR OUR NEW
WINTER CATALOG TODAY!
Graphic Libraries
Baby Driver
BLACKHAWK dGT
Essential Graphics
Graf/Drive Plus Developers
GrafPrint Personal
GrafPrint Plus
GSS Graph. Dev. Toolkit
GX Effects 2.0
GX Graphics
GX Text 2.0
Halo Professional
Menuet
PCX Programmer's Toolkit
w/ Source
SUNSHOW Products
TGL2D, 3D
Victor Image Library

229
259
CALL
269
59
119
675
179
179
125
279
279
199
479
CALL
CALL
179

Hardware/Peripherals
Pioneer Modem
Voyager Modem
UFO Modem

159
379
399

Linkers/Profilers
Blinker
Charge
Plink86 Plus
.RTLink /Plus

225
89
335
355

OS/2
CASE:PM for Cor Ct+
1895
MS OS/2 Present. Mgr.Tkt. 349
SHIELD Series
CALL
Smalltalk/V PM
395
Pascal
Asynch Library
Object Professional
Power Tools +
Topaz
Topaz Multiuser
TS R's Made Easy
Turbo Magic
Turbo Pascal 6.0
Turbo Pascal for Windows
Turbo Pascal Professional
Turbo Plus 5.5
Turbo Professional
Turbo Vision Toolkit
Prototyping
Dan Bricklin's Demo II
Proteus 5.0
Show Partner FIX

135
149
109
89
135
45
169
105
169
209
155
99
109
215
249
355

Version Control/Make
MKS MAKE
MKS RCS
PolyMake
Professional PVCS
Sourcerer's Apprentice
TUB
Windows Development
3in 1for C
Actor
Actor Professional
CASE:W
CASE:W Co rporate
CODEPAD for Windows
dBFAST/Windows
DbxSHIELD
DialogCoder
Distinct TCP/IP for Windo
Drover Toolbox/Wind.
Dynamic Object for C
lnstallSHIELD
Knowledge Pro Windows
LogSHIELD
MemSHIELD
MEWEL
MS Windows Devel. Tlkit
Multiscope for Windows
ObjectTablefor C
ObjectVision
ProtoView
RFFlow
Smalltalk/Windows
Spinnaker Plus
ToolBook
Vista++
Whitewater Res.Tikt
WindowsMAKER Prof.

11 9
149
149
479
399
109
129
199
399
435
839
95
269
359
435
445
239
143
369
399
369
369
CALL
349
289
179
95
625
115
395
349
329
CALL
CALL
795

Utilities
386MAX
AboveDISC
AboveMEM
Blue MAX
Central Point Backup
DIS DOC Professional
Dynamic Memory Ctl.
El-Install
HIJAAK
Hold Everything
Info Spotter
INSTALIT
Label Master
MKS TOOLKIT
Move'em

Norton Anti-Virus
Norton Commander
Norton Utilities 6.0
Opt-Tech Sort/Merge
Para net Turbo
PC Tools Deluxe 7.0
Precursor

Utilities contin.
SpinRite II
Squish Plus
SUNSHOW Image Libry.
Switch-It
Tree86
UpShot
Zeno
Windows Applications
Communications
Crosstalk for Windows
Dyna comm Asynch
Faxit for Windows
WIN Connect
WinFax

129
189
f29
82
65

Environment
Windows3.0
w/ MS Mouse Bus
MS DOS 5.0 Upgrade

99
159
65

Database & Forms
269
dBFAST/Windows
CALL
Form Base
Object Vision for Windows
99
1199
SOL Windows
CALL
Superbase 4Windows
Graphics/Publishing
Adobe Illustrator/Wind.
Adobe Streamline/Wind.
Corel Draw 2.0
Micrografx Charisma
Micrografx Designer
MS PowerPoint
PageMaker
PC Paintbrush/Windows
Publisher's Type Foundry
Ventura Publisher

CALL
64
75
CALL
65
225

72
219
139
159
69
135
399
199
79
99
99
129
119
72
115
89

GUARANTEED BEST PRICES •
backed by the following
guarantee: Should you see

one of those products listed
at a lower price in another ad
in this magazine, CAll US!
We'll malch the price, and still

offer ou r same qual ity service

and support!

Terms of offer:
• Otter good throug• Dec.111.b1131, 19'1.
• Applic1bletopriciaga. t11nHt
venio"sotsoftwarelistd.
• Otc1mbttiu111priceso11ly.
• Offu4oe1not1pply1owar4s
obvious 1mm in competitors' Ids.

•Subject ta.samt lllms and conditions

Corporate: 800-422-6507
(CORSOFT Division)
International: 908-389-9228
Customer Service: 908-389-9229
Canada: 800-445-7899
Fax: 908-389-9227
FAXa taa: 908-389-8173

299
269
389
345
485
349
499
53
385
585

Products listed here are

1-800-445-7899

ADivisicn of Voyager Software Corp
1163 Shrewsbury Ave., Shrewsbury, NJ 07702

69
75
CALL
90
69
89
239

POLICIES
Phone Orders
Mon-Fri 8:30 AM-7PM EST, Sat 9:30-2:30
EST. We accept MC, Visa, AMEX. Domestic
shipments, please add SS per itemlor
shipping/handling by UPS ground. For
domestic COD shipments, pleaseadd SJ.
Rush service available.
Mail or FAX/ lnternaticna l I POs
Phone number required with order.

Circle 89 on Inquiry Card.

FAXcrtcn1 (908) 389-8173
Call from your FAX telephone and follow the
instructions to receive more information on
the products featured above!
Corporate Accounts
Call CORSOFT, our corporate sales division.
Ask about volume purchase agreements.
Returns
Subject to S25 processing charge.
•All prices subject to change without notice.

NEWS
WHAT'S

NEW

•

BUSINESS

SOFTWARE

single optical disk .
Price: $16,900 and up .
Contact: Microbank Soft
ware, Inc. , 80 Broad St.,
New York , NY 10004,
(212) 363-5600; fax (212)
363-5891.

A Spreadsheet
for the Pen

P

enCell, a spreadsheet
developed exclusively
for pen-based computing
and currently bundled on the
Momenta system, is de
signed for mobile computing.
The program gives you in
stant visual feedback as you
enter commands and sup
ports undo and redo com
mands. PenCell lets you
directly manipulate spread
sheets using the pen.
Contact: PenWare, Inc.,
4040 Moorpark Ave . , Suite
209, San Jose, CA 95117,
(408) 249-7004; fax (408)
249-0336.
Circle 1295 on Inquiry Card.

Two
Competitors
for Quicken

C

ashBiz, for home and
cash-based business ac
counting on your PC, helps
you keep track of your per
sonal finances while having
the features necessary to
manage a small, cash-based
business, M-USA says. Cash
Biz can balance your
checkbook automatically,
track your credit cards,
monitor home mortgage pay
ments, and prepare a state
ment of assets, liabilities, and
net worth.
The program offers an
address book, automatic
phone dialing, and a note
pad with basic word process
ing features such as cut ,

Circle 1298 on Inquiry Card.

De Irina
Eliminates
the P~per Chase

A

Pen Ware created the PenCell spreadsheet for mobile
managers. PenCell is currently bundled with Momenta 's pen
based laptop. Versions ofPenCell are planned for other
pen-based systems.
copy, and paste. An electron
ic calculator is also in
cluded. CashBiz can generate
cash-flow, balance-sheet,
income-statement, aging, and
other reports. It also comes
with a built-in facility for ex
porting files to spreadsheet,
database, tax preparation ,
graphics, or word process
ing programs.
Price: $49.95 .
Contact: M-USA Business
Systems, Inc., 15806 Mid
way Rd . , Dallas, TX
75244, (800) 345-4243 or
(214) 386-6100; fax (214)
404-1957.
Circle 1296 on Inquiry Card.

M

icrosoft' s new Money
package doesn 't sup
port double-entry account
ing but suffices for personal

Browsing or
updating your
address book in
CashBiz is easy,
because you can
call it from
anywhere in the
program.
76
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money management or the
running of a small firm. The
program can automatically
log expenses entered in one
category to another, based
on how they are entered. A
SmartReconcile capability
helps you find mistakes when
balancing a checkbook.
Price: $69.95.
Contact: Microsoft Corp .,
1 Microsoft Way, Redmond ,
WA 98052 , (800) 426-9400
or (206) 882-8080.
Circle 1297 on Inquiry Card.

No More
Searching
on Microfiche

M

icrobank 's PC and
WORM (write once ,
read many times) based
data storage retrieval system
uses optical technology,
LANs , and Windows 3 .0 to
replace the need to search
for reports stored on paper or
microfiche.
Microbank's Storfiche
software catalogs , indexes ,
and writes data from your
host transaction files or print
spools to an optical disk.
The system can store up to
1.2 gigabytes of data on a

new program for com
panies stuck somewhere
between the paperless
office and the old way of pro
cessing forms on paper
goes beyond simply scanning
form outlines into electron
ic format. Perform Tracer
uses what Delrina calls
"optical forms recognition "
to recognize objects on a
form as lines, boxes , and
combs so that once the
scanned form is in electronic
format , you can customize
it and use it with other Per
form programs to create a
front end to your database.
Once you've scanned in
the form, you use Delrina 's
other programs to use the
electronic information. With
Perform Pro , you can add
intelligence and links be
tween the form fields and
dBase-compatible applica
tions so that data from com
pleted forms can automati
cally update a database.
With Perform Data Merge ,
you can generate reports .
Price: Per Form Tracer ,
$495; Perform Pro Designer
& Filler for Windows,
$495; Perform Pro Filler for
DOS , $199; Perform Pro
Filler for Windows, $199;
Perform Pro Filler for
GEM , $199; Perform Data
Merge , $49.
Contact: Delrina Technol
ogy , Inc ., 1945 Leslie St. ,
Don Mills, Toronto , Ontar
io, Canada M3B 2M3 , (416)
441 -3676; fax (416) 441
0333.
Circle 1299 on Inquiry Card.

USER'S COLUMN
JERRY
POU RN ELLE

THE REVOLUTION
CONTINUES
dozen years ago, I pointed out in this co lumn that
the small computer would pose an intol erabl e
dilemma fo r the U.S.S.R. Either they would have
to fall behind in military and economic capabili
ties by stiOing the computer revolution or they
would lose control of their popul ation by in troducing the
mea ns for the free exchange of ideas. Fortunately, the
masters of the Evil Empire didn t pay attention. They
opted for the computer revo lution with the hope of con
trolling it : that didn ' t work .
T he Ev il Empire i dead , and we helped kill it. Of
course, that doesn' t u her in the millennium . The wo rld
will still have plenty of problems. There remain irreden
tist movements, nationalisms and partisanships, nuclear
armed remnants of the empire. But for the fir t time in my
children's memory, there is no one with the power and the
incentive to launch a mas ive attack on the U.S. We may
yet have nuclear weapons explode in anger, but the threat
of the massive centra l war that could bring an end to civ
ilization is already fading like a nightmare. Deo grntias.

A

WORMS, Tapes, and Backup
I began writing with computers in 1977. Shortly after 1
did, one of the planetary probes reached Saturn. 1 had
managed to persuade the Jet Propulsion Laborat ory to
invite some science fic tion writers to watch the encounter.
The re ult was that a number of the major writers were in
Lo Angeles fo r a week. atu rally, I had a part to show
off my new computer.
In tho ·e days, I was writing with old Ezeki al, the om
puPro CP/M Z80 now on display in the Smithsonian .
That was a primitive system , but it worked, and I turned
out a lot of text on Zeke. Most of my coll eagues were im
pressed, and about a doze n bought computer. : . ome got
Apple ll s, six or eight bought copi es of Zeke, a few (in
spite of my pleading) got commercia l ystems that ha e
ince died, like the Ex idy Sorcerer, or the Epson QX-1 0
with Valdocs.
Then there was Fra nk Herbert. Frank was fasc inated
by my computer, but he didn 't think it was good enough.
Frank generall y wrote several drafts of his books. And he
liked to save copies of every dra ft. I didn 't see that as a
problem. In those days I did very little on-screen ed iting.
My practice then was to wri te a draft, print it out , edit it
on paper, enter the edit into the machine, and start over.
As a result, I had copies of each draft of a story.
" No," he said. " I want to save it all , automatica lly."
Apparentl y, he wanted to save nea rl y eve rything he
did, including fal se starts at paragraphs and sentences. I
ILLUSTRATION: STEVE TURK \C> 1991

can ' t imagine why. You ca n sort of do that on paper, if
yo u' re not too vigorous in cro ing out fa lse starts, but
most people don' t pay much attenti on to them. Indeed,
Mr. Heinlein taught me to obliterate an y crossed-out text
on the theory that it would confuse the typesetter.
In any event, although you can do that now with Word
Perfect, the task wa too much fo r the technology of the
late 1970s a nd ea rl y 1980s.
Frank retained an engineer to You shall know the truth,
design the idea l system, and he
made the fundamental error of and the truth
giving his designer nearl y un 
limited time and funding. The shall make you free
result was predi ctable: Fra nk
never got a satisfactory com
puter. He eve n wrote a popu
lar-press boo k abo ut small
computers-but he wrote it on
a Selectric typewriter. I' m not
sure if he ever did co nven to
computers before he died. I am
certain he never got a system
that saved all hi s work .
He could have one now. All
he' d need is a WORM (write
once, read many times) drive
such a th e Du ett e System 6
fro m Max imum Storage or the
Pi oneer DE-S7001 dual -pur
pose external optical disk dri ve
I' ve written about before. Log
your word processor to th at,
save early and often, and you ' ll
have it all , beca use when yo u
write a fil e to a WORM drive ,
you do not overwr ite fi les of
the sa me name. T he WORM
so ftware changes the current
directory entry so that onl y the latest fil e a p~e ars . But
all WORM software has a method for looking back to past
versions o[ a fil e and retrieving whichever one you want.
Moreover, in the se veral years that WORM drive have
been ava il abl e, no one has reported any deterioration in
the readability of the information stored on them.
In a word, WORM drives look like the ultimate in back
up storage. You don't have to be quite as fa natic a Frank
Herbert was: you ca n save dnil y or hourl y. In any event,
all versions are kept, and fo r all practical purposes, they' re
kept forever.
co11ti1111ed
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Monarch Notes on CD-ROM
Over 200 Noles on One CD-ROM Disc
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$295
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Countries of The World
Full lex! of over 100 Study Books, Maps,
National Anthems, Flags and more!
$495
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= U.S. Historv on CD-ROM =
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Pioneer CD-ROM 6 Pak
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=
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If you're really serious about the value of
your file s, you should strongly con ider a
WORM drive as primary backup. There '
nothing like having a copy of every version
of a program. There seems to be a law that
the instant you discard the last copy of one
program version , you'll discover you need
some routine deleted from the current ver
sion and present only on the erased ver
sion. . ..
However, there is a problem: WORM

If

you're serious

about the value
of your files,
you should consider
a WORM drive.

Hitachi CD-ROM
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GET A CD-ROM DRIVE KIT & PICK
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drives m·e expensive, and so are the storage
media, about$ I00 for a gigabyte. Any ra
tional system fo r backup and storage wi ll ,
·ooner th an you like, completely rill a
WORM disk cartridge. I tend to do a lot of
testing, so perhaps 1 use them more than
most people, but I have an astounding col
lection of filled-up WORM cartridges dat
ing back several years. Most contain files
I'll never wan! lo look at again . While they
don 't take up much space, I have part of a
cabinet fi ll ed with them.

Catalogs
Most WORM programs do not make a cat
alog of the files stored on the cartridge,
but yo u can get programs that will cata
log as they archive files. PC Libnu·ian will
nol on ly make cata logs, and records of
what yo u have stored where, but will also
compress the file , so you can get consid
erably more on a WORM cartridge. PC
Librarian is primarily intended for use with
a network and a big hard drive or tape. It
reserves a large block of a hard di sk or
other med ium for arc hives.
Doubtless other programs wi ll do much
the same thing, but PC Librarian is very
good at it and easy to u e. And it wi ll work
with a WORM drive. Moreover, besides
compress ing the file, PC Librarian will ei
ther copy or move that fil e to lhe archive,
meaning that if you arc Lhrough with a file ,
it won't be clutlering up your hard disk.
ll1e problem, of course, is that you have
10 use PC Librarian: you can't just save

the fil e and forget about il. You enter PC
Librarian and have an orgy of sav ing. fi l
ing. and cataloging, but those aren't the
sorts of things you wou ld do every clay;
at least I don 'l , which means that I can ' l
rely on the program for backups.

Erasable WORM
There's another option: Maximum Stor
age, whose WORM drives I have been us
ing for years, has the new Duette System 6,
a uual-purpose optical disk drive that will
accept either WORM or read/write (R/W)
optical cartridges. In thal it 's similar to 1he
Pionee r DE-S700 I. However, the tech
nol gy is qui le different: Maximum Stor
age uses phase-change technology lo write
to the optical disk drive, which means th at
il doesn't have to erase before wri tin g.
This is said to make it about twice a fast
as the DE-S7001. ll ought to be ve1y stable
too, possibly even more stable than a stan 
dard WORM drive.
The WORM cartridges for the Duellc
System 6 work more or less the way the
old Maximum Storage WORM cart ridges
did. The software is simple lo use, and it ' s
poss ible to retrieve any vers ion of any file
you've ever put on the cartridge, presum 
ing that you can find the exact version you
want.
The innovation comes when you u e a
rewritable optical cart rid ge. Maximum
Storage furni shes two versions of R/W
sof'lware: DOS fi les. which tum the system
into just another very ltu-gc hard dri ve. and
the MAXSYS file system, which operates
exact ly the same as it would if the car
tridge were a Lruc WORM (i.e., when you
write to the disk , it doesn ' t overwrite pre
vious version s of the fil e, but preserves
them for poss ible later retrieval).
This means Lhat you cm1 store everyth ing
on the optical disk dri ve, and later you can
peel off what ·s impo11ant, scrub the car
trid ge , and start over. Whether that ' s a
good idea isn ' t totally c lear to me. T he
other day I went back through a stack of
WORM disks looking for a letter rd writ
ten four years ago. I found it, 100. But I
do wonder if I might not have erased that
cartridge if that had been possibl e. Any
way. lhe Duette Syst em 6 does have that
opti on.
I'll have more on the Duette System 6
anot her time. l ' ve only just got software
that lets it run with DOS 5.0. and l have not
run ex tensive tests. ext week. I'll star!
up my batch files lo transfer 150 MB of
da ta onto the Duelte, back to a hard disk,
and then overwri te them onto the Duelte
again , and so forth. for a few weeks. I did
that lo lhe DE-5700 I with no problems.
ow it ' the Duelte ' · turn. More when I
have result s.
Cti llli1111 cd

The advan~ ofMicrosoft's client-server
computmg speakfor themselves.
Just ask Neil Evans, Microsofts MIS Man
ager. He can tell you all about the benefits of
Microsoft's client-server computing. Because its
the very same software he and his staff use to
oversee one of the largest global PC LANs ever
assembled. The Microsoft&local area network.
''YOU GET MORE BANG FOR YOUR BUCK
ON LAN MANAGER SERVERS THAN YOU DO ON
THE MINICOMPUTERS. THE HARDWARE IS
4TO 5TO SOMETIMES 10 TIMES CHEAPER:'

In 1986, it became clear to Neil and his
group that there were too many limitations with
the minicomputer system they were using.
When working at their PCs, people found
it extremely hard to get timely access to the infor
mation they needed from the minis. And this made
it difficult for them to do their jobs efficiently.
Another limitation was that the minicom
puter system was too inflexible. Which meant
changes were always slow and costly.
So Neil's group decided to migrate their
network to Microsofts client-server solution.
Microsoft LAN Manager and Microsoft
SQLServer were integrated into the system and the
WmdowsNenvironmentwas used on the front end.
On this platform, Neil and his group imple
mented 15 major client-server applications, includ

ingsystems tracking worldwide sales and manage
ment expenses. The benefits became apparent
right away. LAN Manager and SQL Server are
optimized to work with Windows, so individual
PC stations are more completely integrated into
the MIS system. It is now much easier for users
to share information. People can do their jobs
more efficiently. And there is much better manage
ment reporting for executive decision making.
''WITH MICROSOFT'S CLIENT-SERVER
COMPUTING I CAN GET THE RIGHT
INFORMATION TO THE RIGHT PEOPLE THE
RIGHT WNI, RIGHT NOW."
If you'c:l like to find out more, we'll be happy

to send you a case study explaining how Microsoft
migrated toclien~server
•
.
computing.Just give us
• . . ,,:
a call at (800) 992-3675,
. ·· · ·
Department V98. Not
only will we answer .
all your questions,
we'll also speak di
rectly to your com
pany's interests.

C 199/ Micrrno/I Owpomtion. All righlJ ~rotd. Prinl d ht tll1 U.5.A. In lhl 5() U"iltd Stata, caJJ {BOOJ 992\3675, Dtpl. "98: ouUide llur 50 Un iiNi Slata and Canada, call (206) 936-Bli6/. Cu.Uomttn in Canada, call (416) 568.J503. Microsoft and tht
Mi<row/l logo aril rrg1S11rtd tnukmaris and IVin dous is a traMnuJrlt of Mit.rosoft CbrporaJion.
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Pa lindrome
Jim Gast, vice president of Palindrome, is
an information preservation fanatic. Get
him talking about networks and archiving,
and you will learn a very great deal, as I
found when he visited Chaos Manor.
It began when Jim came to the Los An
geles area to vi it a site where my on Alex
had in stall ed a P a lindrom e Network
Archivist (NA) backup system. Alex then
brought Jim over to Chaos Manor, osten
sibly to install a smaJler version of the sys
tem here.
The Palindrome system comes in two
parts: a physical backup mechanism and
the NA software. The physical sy Lem can
vary. In our case, it 's a Future Domain
SCSI card and a small (smaller than a shoe
box) Palindrome tape dri ve that u es dig
ital audiotapes. We installed the Palin
drome controller card in a big Cheetah 486
with an enom1ous (800-MB) Siemens hard
drive drive'n by a Perceptive Solutions
caching contrnller. This is very much over
kill: as Jim Gast kept saying, we could just
as ea ily have used an old 286, or even an
IBM XT, as the archive's network server.
That 's true enough , but it would require
that we change the way we do network

ing around here. Al the moment I've got a
LANtastic card in the Cheetah 386/25 I
use as m y mai n writing mac hine . The
Cheetah run s Desqview, and the LANtas
tic network is avai lable in every window;

B

etween the UPS

and mirroring, I have
almost the ultimate
protection against
hardware failure.

I can access CD-ROM drives across the
network. In particular, I can get al the Pi
oneer Minichanger CD-ROM drive. On
the other hand , my Cheetah is not a net
work server: I can se nd files from it , or
get files off other machines, but my own

file aren ' t accessible to remote stations.
The Palindrome software, on the other
hand, will archive everything it sees as a
nonnal disk drive. But that means it won't
archive anything from my Cheetah 386/25
becau e the network erver doesn' t see my
machine's hard disk. I could change that ,
and one day I probably will , but I didn ' t
want to revamp the system without think
ing it through , so I wa~n ' Lgoing lo do it in
sudden haste.
TI1e temporary solution, then , was to use
the network server's Siemens hard drive. I
built a batc h file called SENDIT.BAT,
which uses XCOPY with the JM option to
copy every new file over to the D: partition
on the network server's Siemens drive.
Thi s XCOPY operation run s in Desq 
vicw' s background. I'm running it even
as I wri te this. Tirns, when it 's done, I' ll
have backed up everything from my sys
tem to the network server' s hard disk. In
addition to that back up , my Cheetah
386/25 has dual Maxtor hard drives in a
mirror configuration, meaning that every
thing wrillen to one of those hard disks
gets au tomaticall y written to the other.
Furthennore, my primary machine is con
nected to a C lary uninterruptible power

Dan Brick/in 's ~

Demo //'M
The Leading Rapid Prototyping Tool
l\m raw ideas into visual concepts.
Experience for yourself why over 30,000 people have made Demo II version 3.0 the
leading tool for producing program prototypes, demonstrations and tutorials.
• Demonstrate commercial soft
ware to potential customers
without shipping live software.

O.n Orldlln '$~

Demo tr

Version 3 .0 Inc ludes:
• Built- in Mouse Support

,.,,fftM'f,.,.~llti

•

• Produce effective tutorials that
interactively teach products.

•
•
•
•

• Create Computer Based Train
ing for a fraction of the cost
of dedicated CST authoring
software.

800- 447-1955

Text Overlayon
Bitmapped Graphics
Memory SWapping
VGA Support
Autosave Options
CUA Template System

Suggested Retail Price $249

LIFE30AT.
SOFTWARE

908-389-0037

1163 Shrewsbury Avenue • Shrewsbury • NJ • 07702
Demo" "' a trademork ol l.Jfeboal Sol!ware. Dan BnckJon's is a reg'5tered trademark of Danoel Bnc!Wn
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Buy 10 and yom· llth disk is free, formatted 0 and in col01~
Give yourself a little free time and try a free factory formatted disk. It won't
interrupt your work because it's ready to use right out of the box. And it's a
colorful way to stay organized and let your work stand out.
Save time and money when you buy specially marked boxes of 3M diskettes.
Just another reason why more business protects important information on 3M
brand diskettes and data cartridges than any other brand in the world.
Call 1-800-888-1889 ext.13 to find out more.

Innovation working for you"'
*1-0 rmattcJ for IB~t PCs and corn pa tihlcs
o r ;\'1acint o sh ~ See box fo r dt!ta ik Disks
may be reform atted. 3M 199l.
Macintosh is a registered t mdema rk of
Apple Computer Inc.
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Take it from the critics, Coherent
is so close to UNIX, you won't
believe your eyes. Or the price.

"Mark Williams Co. seems
to have mastered the art
of illusion; Coherent comes
so fu.lly qualified as a UNIX
clone, you find yourself thinking
'I can't believe it's not UNIX.' "
- Sean Fulton, UNlX Today!,
November 26, 1990

"...(Coherent) may be the best thing
that has happened to UNIX yet."
- William Zachmann, PC Week,
November 5, 1990

"If you want to come as close as you
can to real UNIX for a low price,
COHERENT can't be beat."
- Warren Keuffel, Computer Language
Magazine, November 1990

"If you want a UNIX-like develop
ment and teaming system for less
than $100... I don't see how you can
go wrong with Coherent."
- David Fiedler, BYrE Magazine,
November 1990

OVER 25,000 USERS,
AND MORE EVERY DAY!
Why is Coherent now the
world's best-selling UNIX clone?
MWC

SCO

COHERENf XENIX 286
Ve~ion 3.2 Version 231.

No . or Man uals

1

8

No. or Disks

5

21

Kernel Size

64K

198K

lnstaUTimc

20·30min.

3-4 hours

Suggested Disk Space

10mcg

30mcg

Min. Memory Required

640K

l-2mcg

Performance'
Price

38.7 sec

lOOJsec

$99.95

$1495.00

'Byte Excel benchmark, l!XXJ ilcratiorn on 20 MHZ 386.
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disk.

r<q111remcn1J: U mq;5V•'or l4 mq;Jl'l'
Docs nol Nn on MIC10Channcl maclnncs.

lloppy.:>ndhard

NEW RELEASE 3.2

$99.95*
Because like the original UNIX,
Coherent is a powerful, multi-user,
multi-tasking development system
with a complete UNIX-compatible
kernel and C compiler.
Features include Lex and Yacc,
a vi editor, SCSI support and UUCP
capabilities.
And Coherent comes with a full
set of over 200 UNIX commands
including text processing, program
development, administrative and
maintenance functions. All of it fully
documented in our highly acclaimed
1200 page manual.
WHAT UNIX WAS MEANT TO BE.
Unlike current versions of
UNIX, Coherent is lean and efficient.
Small and beautifully powerful, the
way UNIX was originally designed.
Coherent runs on affordable
286 as well as 386 and 486 based
IBM-PCs and compatibles with
space to spare. Enough space to keep
DOS co-residing on your hard disk.
And it's so fast to install, so fast
to learn and just so fast, Coherent
leaves UNIX in the dust.

HARD TO BELIEVE?
IT KEEPS GETTING BE'ITER.
Coherent gives you more
value from the start and keeps on
giving. Like regularupdates with new
and enhanced features. Ourwrite-your
own device driver kit and COHware,
contributed software on diskette.
There's also on-going free tech
nical support via telephone. An
active user network and a UUCP
Bulletin Board System. Plus, with
our new 3.2 release:
• A new Korn shell with sophisti
cated command-line editing.
• Postscript and PCL support for
troff adding access to hundreds of
new fonts.
• Improved UUCP support.
• International keyboard and
character set support.
TAKE60 DAYS TO
CONVINCE YOURSELE
WiU you agree with the critics
and Coherent's 25,000-plus users?
Try it. And if you don't think
Coherent is everything you ever
wanted in UNIX, we'll refund your
money. No problem. No hassle.
You can't go wrong. So get to
a phone, FAX or mailbox now and
order Coherent today. At $99.95,
it's unbelievable.

1-800-MARK WMS
(1-800-627-5967 orl-708-291-6700)
FAX: 1-708-291-6750
60-DAY MONEY BACK GUARANTEE!

llJ

Mark Williams
Company
60 Revere Drive
Northbrook , IL 60062

~~~;:,~~=t~m'd::r\ o1'f.~~~~.
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supply. Between the Clary UPS and the
mirroring, I have almost the ultimate pro
tection against hardware failure.
"So," I said to Jim Gast, "while I admit
that most businesses, large or small, aren ' t
likely to have quite the computer resources
I have, why should I be interested in Palin
drome? Don't I have the ultimate backup
system?"
"No. It's safe against hardware fai lu re,
none safer, but it's not foolproof against
operator error. Suppose you erase a file?
Overwrite one you wanted to keep? And
suppose your house burned down ? You
don't have any off-site backup at all."
All of which was n1.1e. Of course, I could
remedy that by installing the DE-S7001
on the network server and archiving on
that-but this would mean recopying al
ready-archived files every time I changed
WORM cartridges. Keeping track of what
was on which cartridge, and when I should
rotate them, would be a colossal pain . So.
"All right," I said. "Let's set up your sys
tem."
That turned out to be fairly easy . Our
biggest problem was changing addresses so
the tape drive and LANtastic would work
in the same machine without address con
flicts. Once that was done, it was time LO
make some backups--except that we had
only one tape. I was eager to test this sys
tem by making a tape copy of every im
portant file in Chaos Manor and getting a
complete tape set off the premises. I
couldn ' t do that with only one tape. For
tunately, this is southern California, and
it was only 11 :30 at night. Tower Records
is open until midnight.
While Jim and Alex continued to add
other machines to my network , Roberta
and I went to Tower Records Lo get a dig
ital audiotape . The one tape Jim had
brought was for a computer, and it was
marked "60," meaning 60 meters . The
tapes at Tower Records marked "60" clear
ly didn't have as much tape on the reel as
my " 60" did. Eventually I figured it out: in
the audio stores, the tapes are marked in
minutes of recording, which is apparently
at a pretty fast clip, s ince the audio " 120"
turns out to be what the computer tape
company meant by a "60." That sett led, l
bought half a doze n 120-minute tapes at
about lO bucks each. Each of those tapes
will hold a gigabyte, meaning that we are
at a penny a megabyte for permanent stor
age. Not bad .
I brought the tapes home, and we started
t e arc 1ve operations. Palindrome 's NA
s0ftware is fast, efficient, and easy to use.
It can be set up to do automatic archiving
or to work under manual control. Eithe r
way, it grabs off e very new file it can find .
NA considers files to be identical only if

their dates, Limes, sizes, and filenames are
identical. Otherwise, it makes a copy. As it
makes copies , it builds a database from
which yo u can extract a fu ll catalog of
your archived files. Needless to say, that
database is itself backed up onto the tape.
So far, so good. NA also keeps trnck of
how long you ' ve used the tape, and from
time to time it asks you to put in a blank
tape so it can make a new backup; it also
nags you to take one of the old tapes and
s tore it off-site. Eventually, it will warn

you to bring that tape back in so it can be
recycled, but it will do that on ly after de
manding that you take another tape off
site to replace it.
There ' s considerably more to NA , in
cluding tools to let you simply dump stuff
onto a tape (for sending elsewhere), erase
and reformat tapes, tension the tapes , and
so forth. The manuals are complete and
_easy enough to read. Palindrome ' s tech
nical support is good. I did run into a cou
ple of glitches. LANtastic opens files and

Move toWmdows,
staywith the VAX.,.

software: KEA!ink LAT,KEA!ink TCP/IP. and KEAlink
Considering Windows? But can't afford lo lose contact
IPX for concurrently connecting to your Novell network
with your host'? KEAterm 420 is the solution:DEC VT420
terminal emulation software for Windows 3. Now, you can and your VAX or UNIX host. To eliminate .keyboard
remapping, select KEA'sPowerStation VT layout
have the best of both worlds!
keyboard to plug into your PC. And if you're a DOS or
KEAterm 420 is a true Windows 3application which
UNIX user, KEA Systems offers the ZSTEM family of
provides the functionalily of DEC's VT420. VT320 and
VT graphics and text emulation software for desktops
VT220 terminals in a window. KEAterm 420 version 2
running DOS or UNIX.
gives you the features that count multiple pages. multiple
For superior PC-VAX-UNIX connectivity,call today!
sessions, file transfer,multilingual support (English, French
and German),script language and DOE support as well as
network connections.Using the familiar Windows interface,
KEAterm makes it easy to move between servers, hosts
KEA Systems Ltd.
and PC applications. With KEAterm,you can do ii easier. Orders: 1-800-663-8702
do it faster.do ii belier!
·Telephone: (604)431-0727
To lie ii all together, use KEA's network connection
Fax: (604)431-0818

VTEmulation UnderWmdows
KEA Systems Ltd, 3738 North Fraser Way, Unit 101, Burnaby, BC, Canada VS] SGI.

Tht l\ F.A k>go. KEA tt:rm, KEAlink. ZSTEMand PowcrS1atlon are tradtma rk.s or KEA S)'Slf'ms Lid. All olhrr brand and pmducl n:imrs art' t r ade mu~s or
rtglstmd lradcm;n ks of thrir rcsi>«tlvt holders.. Copyrighl C KEA S'l'STEMS CTO. 1991. All righl:S rcservtd.
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keeps them open when you're using the
network, whil e NA want Lo handl e open
riles in a special way. However, as a result
of a min or problem 1 had with thi s, Jim
Gast and some of the LA tastic people at
Artison got together to make a fi x that wi ll
be shipped before you read thi s, so that
shouldn 't be a problem.
1 also had a minor difficu lty when 1 de
c ided to dump a bun ch of stuff from a
WORM ca rtridge to a Palind ro me tape
with out c lull e rin g up th e Palindrom e

database. The Palindrome software didn 'r
like that much, and it had to be fooled by
letting it see the WORM disk and taking
access away from it agai n: a peculi ar pro
cedure I won ' r de cribe because you' re
unlikely to want to dump a WORM onto a
tape. Anyway, Jim Gast says they' ll write
a new comm<md into NA to handle it more
directl y.
Amazingly, those were the only glitches.
Otherwise, this runs smooth as silk. It will
reach across the network Lo arc hi ve any

links. Now you can build course
You don't have to be a mathemat
ician to do calculations . Now you ware , present
don't have to be a programmer to ations and proto
bu ild interactive programs. With types . Qu ickly .
HyperCASE, you build pro
Easily.
grams directly with the
To
run
mouse rather
HyperCASE, all you need is
than sweating
~
MS-DOS, a 286 (or higher)
•--.ry PC with 640kB and a mouse.
~J!Jlll' over code .
L
You create
List price is $395. Royalty-free
the user interface by laying out text run -time version included . Call or
and graphics on the screen. Test it fax for more information.
seconds later. And change it again Interactive Image Technologies Lid.
just as quickly.
908 Niagara Falls Boulevard
You define the flow by building a North Tonawanda, NY 141 20·2060
flowchart. With this as a map, you Tel: (416) 361·0333 Fax: (416) 368·5799
won't get lost in a maze of invisible All lrademarkS are the property ot !heir respective owners.

er
The Hypermedia Construction Kit
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di sk dri ve · it fi nds out there. It archi ves
the loca l fi le . It tell s me the name of the
tape and nags me if 1 insert the wrong tape.
It watche for file you never use and asks
you what to do about them. And more.
All told, thi is one heck of a backup sy 
rem. Highly recommended.

MEMORY.PIG
I have two Cheetah 486 systems. One, the
486/33 , is used as the network server be
cause, as I explained, it has a large enough
hard dri ve to hold the prim ary backup
copies of everything on the Cheetah 386/25
that I actually work with. The other. the
486/25. is the main Windows machi ne.
It 's also the sy. tern Larry iven prefers
when we're working on books. It '. fas t,
and wi th the Percepti ve Solutions con
troller, it can save big text files so quickly
that half the time Larry saves them a sec
ond time, not believ ing they were saved
the first time around.
We had no trouble install ing LA tastic
on the Cheetah 486/33. However, when
we went to install it on the 486/25, we firs t
got the message th at some other soft ware
was using the interru pt request (I RQ) we
needed. That's no problem: LAN tastic lets
you change the IRQ in so ftw are. That
cured the fRQ problem, but then the so ft
ware couldn ' t find the LANtastic board.
No mailer where we addre sed that board,
the software would not see it. It didn 't take
long for that to get fru strating.
It took two days to figure it out. What
was happenin g was caused by the VG A
board. The 486/33 has a Sota board and
works just fi ne. The 486/25 , on the other
hand, had a different brand that grabs ev
ery bit of loose memory between 640 KB
and I MB. It doesn' t need that memory,
and indeed can ' t even use it, but it grabs it
just the same. I have since found out that a
num ber of video boards, some well known,
all seem to have in video ROM a program
that ought to be named MEMORY.PIG .
The so luti on to th e probl e m wa to
change video boards. Fortuna tely, j ust
about the time I figured that out we got
new boards from ATI Technologies. I put
one of those in , and LANtastic worked on
the fi rst try. More on the ATI boards next
month.
Farewell, Good and Faithful
We shipped back the Arche Legacy 386/33
las t week. It had served us well. but we
had to make room fo r ome more ma
chine , including an Arche Legacy 486/33.
This was one of the rirst Legacy 386/33
sys te ms Arc he Tech nologies made. It
worked fine, but it had an annoy ing prob
lem: sometimes it wouldn 't boot until I hit
the Re et button. I'd turn on the power,
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and only later noti ce th at the machine
hadn ' t really come up. It also came with a
mediocre tape drive.
Otherwise, it was a great machine. A few
months after 1 got it, Arche sent ome new
ROM BIOS c hips· in tailing them fixed
the boot hang-up. Legacy 386/33 are now
shipped wi th no tape drive. If you want to
archive to tape, get NA and be done with it.
If A is too expensive, Colorado Mem
ory Systems makes good tape drives and
soft ware. Try that.

Put an end to software piracy!
Meet the growing fomlly of security keys
from Software Security.
Each one a specialist at enforcing your
license agreement In virtually any user
environment you con think of. Whether it's
DOS. UNIX. Macintosh or OS/2...whether it's
a single user Installation or a LAN.
Simply connect the appropriate key to a
single user computer. or a non-dedicated
file server In a network. and you control oil
access to your protected oppllcotlon.
Users. however. won't even know it's there.
The keys ore transparent and won't
impact software functionality or the ability
to make bock up copies. Normal node
.and LAN op erations ore unaffected.

Once we 'd replaced the ROM BIOS , the
machine was fas t and very reliable, so re
liabl e that for a year it was the official
Chaos Manor te I-bed. Intel 's people in
s ta Iled a Satisfaxion co processor. Mi
crosoft' s people installed a test version of
DOS 5.0, and sure enough, I found a bug.
The Arche Legacy had a switch to cut the
speed from 33 MHz to 8 MHz. I used to
play Wing Commander a t th e s lower
speed. When we installed DOS 5.0, the
machine wouldn ' t run at 8 MHz. I report-

ed that to Microsoft, and in less than a
week we had a new test ver ion of DOS
5.0 that worked fi ne at any speed.
All to ld, the Arche Legacy 386/33 was
used to test LANtastic, beta and final ver
ion of DOS 5 .0, DR DOS 5.0, W ing
Commander, Railroad Tycoon, Windows
3.0, trackballs, mice, the Sound Blaster,
the Pioneer Minichanger and DE-S?OOI
daisy chain , the newest Norton Comman
der , and a whole bunch of softw are.
Worked fine for all that. Arche advertises
their machines as "quality first"; from my
experience wi th them, I can say I be lieve
that . Recommended .

SpeedStor
Simple. Unassuming. Ever vigilant. Easy
to incorpora te into your application
package. And quite possibly the most
profitable hardware Investment a
software developer con make.
To find out more. coll: 1·800·333·0407
IN CONNECTICUT CALL: 203..J29-8870
FAX 203-329-7428
EUROPE AND UK: +44 784 43 00 60

SOFTWARE SECURITY ~
1011High Ridge Rood
Stamford.CT 06905
Proudly Mooe In the USA

THE ULTIMATE
PROTECTION
.. FOR SOFTWARE
j PUBLISHERS

~

i

!'?

~

15

For years I've been recommending Speed
Stor if you need software to diagnose, tune
up, or install a hard drive. SpeedStor will
do compl ete media an alysis to fi nd bad
sectors, low-level fonnatti ng, partitioning,
and just about anything e lse you would
want to do to a hard drive. My son Alex
swears by it.
Unfortunate ly , a coupl e of years ago
Storage Dimensions took SpeedStor off
the retail market. The program was avail
able onl y with Storage Dimen sion hard
drives. Since SpeedStor was the best thing
aro und . this was unfortunate for people
who had other drives.
J am pleased to say that Storage Dimen
sions is once again offering SpeedStor in a
stand-alone package. They've also greatl y
improved the user interface and have set
things up so that most times you only have
to insert the hard ware, boot up, put in the
SpeedStor fl oppy disk, mid issue the com
mand f STALL. SpeedStor will then do
everything to get you r hard drive running
properly.
SpeedStor has a lot of options for fi ne
tuning dri ves. Most of you will never need
those options, but it doesn' t hu rt to have
them . SpeedStor will handl e ESDI, RLL,
SCSI , and MFM drives that I know of, and
probably any others. Get SpeedStor and
you ' ll never have to use the ev il FDISK
again. Highl y recomme nded.

Learning C++
Since they burst on the cene wi th Turbo
Pascal lo these man y years ago, Borland
International has expanded well beyond
language . Some of their venfures have
done well in the market, and some, like
Traveling Sidekick, were good ideas that
didn't quite make it. But for the most pan,
when the re' a choice betwee n Bo rl and
and another company's product , you wan t
to g ive Borland very serious considera
tion . They' ve left a few orphans-I don ' t
know anyone who use Sprint a ny
longer-but for the most part their record
94 BYTE • DECEMBER 199 1
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Rainbow Technologies
Protects Software Better.
In More Places.
For More Developers.
And For More Good Reasons.
For the most solutions, best support and
worldwide availability in PC, MAC and LAN
software protection, there's no reason to
look further than Rainbow Technologies.

Rainbow Technologi.es features:
•DOS, OS/2, Windows, UNIX, XENfX and
MAC compatibility
•Protection for SPX/ IPX and NetBios
networked software
• Algorithm and
memory devices to
suit your application
•The most drivers/interfaces for quick
implementation
•Proprieta ry ASIC design s for confidentiality
• Proven reliability - more than 1.5 million
keys installed
• Transparent operation for the end use r

1-800-852-8569
Protect your revenues. Call toll free
today to plug Rainbow Technologies into
your software plans. Evaluation packages
are available.

Rainbow Technologi.es provides:
• World cla ss technical assistance
• Custom application engineering
•Toll free Hot Line support
•Delivery in 5 days or less
•In stock availability in 15 countries
• Clear alld comprehensive
documentation
•The broadest warranty coverage
available

Copyright Cl991 Rainbo w Technologies. Inc. All produc t
names arc lrudcmarks of the re spective ho ld ers .
RDi nbowTcchnologies. ~Hock is tr;i.dcd on NAS DAQ·RN BO

The NetSentiner''
Network Site License
Management Key For Novell,
OS/2, & NetBios Based LANs.
Call Today For Details ... 1-800-852-8569

J RAINBOW TECHNOLOGIES
9292 Jeronimo Road, Irvine . CA 92718 •TEL: (714) 454-2100
(800) 852-8569 • FAX: (714) 454-8557 • Apple Link: 03058

jt

Rnin bow Tcduw logics. Lid . , Shirle_y_Lodgc , 470 London Rd .. Slough
Berkshire SL3 SQY. U. K. TEL: 144) 0753-541 5 12 •FAX: (44) 0753.543610
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of update and support is excelient. Quattro
Pro is, in my judgment, right there among
the best of the spreadsheets, and Paradox is
the clear choice if you need all the power
of a full relational database.
For all that, Borland began as a language
house, and th ey haven ' t forgotten that.
They've kept Pascal up to date. They tried
their best to make Prolog a viable lan
guage. I wish they' d done a Modula-2, and
I wish even more that they' d bring out a
version of Niklaus Wirth's newest,
Oberon, unlikely as that is. But even with
out that, Borland kept the faith: they've
done their best for rationally structured
languages.
I say all that as preliminary because it' s
also the case that Borland has done a very
great deal to keep my least favorite lan
guage alive and well. It 's no secret that I
am no great fan of C. I beljeve that C is re
sponsible for a lot of very bad code, and
yes, I know you can write bad code in any
language. But I'll repeat what I've said

before , if there's a big program with
known but unfi xable bugs, that program
is very likely to have been written in C.
I do not believe I know o f five cases in
which a large C program has been main
tained and expanded by anyone but its
original author: if the author vani shes, the
new programmer will often reverse-engi
neer and rewrite large paits of the old code,
rather than try to fi gure out how the orig
inator did it. Or so I am told . In any event,
C is a language to be used by peo ple who
program nearly every day, not by some
time progran1mers like me.
Now, though, we have C++, which ev
eryone tells me is going to fix many of the
problems of C. C++ is "C with Objects"
and is based on a simulation language de
veloped in, I believe, Norway some years
ago. It has generated a great deal of inter
est. I' m not qualified to judge. But peo
ple I trust tell me that knowin g C++ is
very worthwhile if you ' re programming
for a living or want to.

I don't know C++. But if I decide to
learn it, I know how I'll do that. I'l l get
private lessons from David Intersi mone of
Borland.
You can, too. You don ' t have to be a
published columnist. All you need is Bor
land 's new The World of C++, which con
sists of two videotapes with David lnte r
simone, disks of programs, and a rather
dense book that isn ' t too useful without
the videotape. The combination, though, is
the best int:roduction l 've ever seen to any
complex language.
In addition to this package, you'll need a
C++ compiler. Naturally, Borland hopes
you 'II use Borland C++ and Applications
Frameworks, which includes Object Win
dows and Turbo Vision, but , in fact, any
will do, including one that will work for
Windows or Unix. If you ' re working with
a machine that doesn ' t run DOS , you will ,
of course, have to type in the programs
yourself or use some kind of linkage to
your Mac.

co11ri1111ed

ITEMS DISCUSSED
Arche Legacy 486/33 ..................$9263
with 380-MB hard drive, 8 MB of
RAM , a VGA card, and a monitor
Arche Technologies, Inc.
48881 Kato Rd.
Fremont, CA 94539
(800) 437- 1688
(510) 623-8100
fax: (510) 683-6754
Circle 1148 on Inquiry Card.
BG -Math
shareware
Bob Gearhart
P.O. Box 2414
Riverview, Ml 48192
Circle 1149 on Inquiry Card.
DE -87001 ..... ...............................$4695
Mi nichanger.................. ..............$ 1295
Pioneer Communicat ions of America,
Inc.
600 East Crescent Ave.
Upper Saddle River, NJ 07458
(800) 527-3766
(20 I) 327-6400
fax: (201) 327-9379
Circle 1150 on Inquiry Card.
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Duette System 6 ..........................$3875
Maximum Storage, lnc.
5025 Centennial Blvd.
Colorado Springs, CO 80919
(7 I 9) 53 1-6888
fax : (719) 531-0227
Circle 1151 on Inquiry Card.
Networ k Archivist
with digital audiotape drive .... ...$4995
software only ............................. ..$995
Palindrome Corp.
850 East Diehl Rd.
Naperville, [L 60563
.(708) 505-3300
fax: (708) 505-79 17
Circle 1152 on Inquiry Card.
Nor ton Desktop for Wi ndows ..... $ 149
Symantec Corp.
I020 I Torre Ave.
Cupertino, CA 95014
(800) 441-7234
(408) 253-9600
fax: (408) 252-4694
Circle 1153 on Inquiry Card.
PC Libra rian .. ....................... ...... ... $69
United Software Security. Inc .
8133 Leesburg Pike , Suite 380
Vienna, VA 22182
(800) 892-0007
(703) 556-0007
fax: (703) 734-3368
Circle 1154 on Inquiry Card.

Rules of E ngagement .. ..... ...... ... 59.95
Mindcraft
2341 205th St.
Torrance, CA 90501
(213) 320-5215
Circle 1155 on Inquiry Card.
SpecdStor .. .................... ............. $99.95
Storage Dimensions. Inc .
2 145 Hamilton Ave.
San Jose. CA 95 125
(800) 967-4246
(408) 879-0300
fax: (408) 377-4988
Circle 1156 on Inquiry Card.
T he World ofC++ ...... .. ........... $ 199.95
Borland International, Inc .
P.O. Box 66000 I
1800 Green Hills Rd .
Scolls Valley, CA 95066
(800) 331 -0877
(408) 438 -8400
fax: (408) 439-9344
Circle 1157 on Inquiry Card.

How to put all of these
in your DeskJet printer,
10 pt. (N.s .1i Math <N.Bl
7 pt. (N.B) Math (N.B)
5 pt. (N,B,I) Math (N.B)
3.Spt. (N,B) Math (N ,B)

Prestige
Elite

•

N • NORMAL

Letter
Gothic
9 .5 pl. (N,B)
6pl. (N,B)
4 .8 pl. (N,B)

B • BOLO

I • ITALIC

When you want just the right fonts for both per
sonal and business documents, turn to 25 in One!1-i.1
for DeskJet, the all-in-one printing solution from
Pacific Data Products.
The 25 in One! for DeskJet package comes in
two versions, one for the HP DeskJet Plus and the
other for the HP DeskJet 500. Each version contains
two megafont cartridges with all the high-quality
bitmapped fonts you need for your word process
ing, spreadsheet, and desktop publishing applica
tions. And since 25 in One! for DeskJet offers fonts
that would require you to purchase seven HP
DeskJet cartridges, you'll save something ii=
besides just shelf space ...like CASH!
The suggested retail price for
the HP DeskJet Plus or 500 version
of 25 in One! for DeskJet is substan
tially less than having to purchase
separate cartridges, whether you count it in
Dollars, Pounds, Francs, Marks, Lira, or
something else.

and keep more of these
in your pocket.
And 25 in One! for DeskJet includes 11 and 22 point
fonts not offered in the HP cartridges.
25 in One! for DeskJet contains the most
popular typefaces, includingTms Rrrm, Helv,
Prestige Elite and Letter Gothic, in the sizes and
styles that you can use everyday. And it's compat
ible with the popular WordPerfect 5.1, WordStar
6.0, Microsoft Word 5 and 5.5, and Microsoft
Windows 2.x and 3.0 software applications.
So if you're looking for more fonts for your
HP DeskJet Plus or 500 printe1~ call your nearest
dealer and ask for the low-cost, easy-to-use
.......
~
solution, 25 in One! for DeskJet. For
information on our other popular,
cost-effective printer enhancement
products, contact Pacific Data
Products, Inc., 9125 Rehco ~oad,
San Diego, California 92121, U.S.A.
(619) 597-4684
Fax (619) 552-0889

=--:-~~--tl"!':I'...,,,,.~·

PAC I F I C
DATA

PRODUCTS

•Fonts disp layed in the illustration above are from the HP Deskje t 500 version of 25 in-One! for Deskjct. TI1e fo nt selection for the HP Desk) et Plus ve rsion of 25 in One!
for Deskjet varies slightl y.
25 in One! is a trad ema rk of Pacific Da ta Products, Inc. HI' and Deskje t are registe red trademarks of Hew lett-Packard Company. All other lradc names referenced are the
trademarks or registered trildern arks o f Lhe respectiv e manufacturer.

EU ROPEA N OFFICES: Geneva Tel (41) 22.41.26.50, Fax (41) 22.41.06.82, France Tel (33) t 39 23 20 00, r:ax (33) I 39 63 31 20, U.K. Tel (44) 442 231414, Fax (44) 442 23 65 40
© 1991 Pacific Da ta Prod ucts, Inc.

AnthroCart®
The best furniture you can buy for your equipment. Incredibly
strong. Mobile. Flexible. Space saving. Lifetime warranty.
Choose different sizes and colors. Add the accessories
you want. Discover Anthro 's
exceptional service.
Call us for our new
catalog.

Free Catalog :

800-325-3841
6:30AM to 5:00PM PST

Technology Furniture
3221 N.W. Yeon St.
Portland , OR 97210
(503)24 1-7113
Fax: (503)241-161 9
GSA contracr No GS-OOF-5040A
Available for OEM applicarions
Madein USA
Prices start from $159
We ship in 48 hours
Ant/1ro. AnlhroCart and Technology Furniture are registered trademarks of An thro.
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If you ' re reall y int ere ted in learnin g
C++ , get thi s. If you simply want to know
more about the language, persuade your
users group to buy a copy and show the
videos at meetings.
They tell me that C++ is p:U1 of the wave
of the future. This is one way to get on
board.

Winding Down
I'd meant to look al Desqview versus Win
dows this month , but I'm out of space. The
shareware of the month is BG-Math, which
is available from Bob Gearhart ; it 's not as
sophi sticated as Mathemati ca or Math 
CAD. but it 's an ex tremely good math
package to help kids learn algebra. It 's fast
and simple to use.
The book of the month i Leftism Rel'is
ited by Erik Yon Kuehnelt-Leddihn (Reg
nery Gateway, 1990). Written a the left
was losing its control of Europe, this pre
sents the religiou s con ervative analysis
and critici m of "lefti m" in all its aspect ,
''from De Sade and Marx to Hitler and Pol
Pot." I doubt that any American can read
thi s book without disagree ing with a . ub
stantial pan of it, but it is the best case for
European conservatism you wi ll find in
print.
The game of the month is Rules of En
gagement, a new module in the Omnitrend
games seri es publi shed by Mindcra ft.
Good space opera. You ' re in control of a
ship whose comrol screens look remark
ably like those in Star Trek: Tire Next Gen
eration.
The computer book of the month is one
published by Howard Sams, Best Book of
Microsoft Windows 3.0 , one of a hu ge
number of books that arc available on the
ubject; I haven't read them all , but I can
recommend this one. On that subject: if
you get Windows, get Symantec s orton
Desktop for Windows. You will not re
gret it.
Next month , Desqview versus Windows,
a spreadsheet for those who hate spread
sheets. and some Windows applications.
ow I' m off to celebrate the fall of the
Evil Empire.•

.Jerry Poumelle lrolds a doctorate in psy
clrology and is a sciencefiction writer wlro
also eam s a comfo rtable lil'ing writing
about computers present a11df 11111re. Jerry
welcomes reader.1" co111111e111s and opin
ions. Send a self-addressed, stamped e11
1•e/ope to Jerry Poumelle. clo BYTE, One
Plroeni.r Mill Lane. Peterboroug!t , NH
03458. Please put your address on tire let
ter as well as 0 11 tire envelope. Due 10 tire
lriglr volume of leuers . .fen y ca111101g11ar
w11ee a personal reply. You can also con
tact /rim 011 /JIX .as ''jerryp."

IEISA

The Only Game In Town
EISA UTILITIES MAKE THE JOB
SIMPLE

For EISA, there is only on
player to consider-AMI .
Whether it's motherboards,
BIOS, utilities, or SCSI
host adapters, Al H is
the sing!'source
for advanced EISA
technology.

AMI design d and
developed th EISA
Configumtion tility
to make configuring
EISA products a snap.
Run the ECU and select
the auto configuration option ,
or modify the 1/0 ports, int r
rupts, or OMA settings as you desire.

ADVANCED EISA & MODU
LAR CPU MOTHERBOARDS
With AMI leading the way in EISA
motherboard designs, )OU will b n fi t
from bulletproof performance and pro\ en
reliability.
• EZ-Flcx-A new modular CP cl , ign
offering ea5y upgrades to future
technology.
• Ent rprise II-Aproven EISA per
form r, popular for critical applications.

THE LEADING
EISA BIOS

EISA ADD-ON CARDS
The Fasl Disk EISA SCSI Host AdapLer,
with a
combination
of 16 MB
cache, and
intelligent
386SX 110 management, is th l'astest SCSI
host adapter on the market today. Look to
AMI for oth r EJSA cards in the near future.

THE AMI DIFFERENCE
AMI is the world
A.Mi's expertise covers the entire EISA
wide standard for
BIOS. AMl's EISA BIOS provides the
environmenL. With research, engineering
reliability, compatibility, and features
-;::="":...==-~ and upport functions under on roof,
you desire. Plus its compatible
~
AM I is unmatched in knowl -dg
with AMI's BIOS Configura--:... --:.....
and upport. Call A Il , and
tion Lility, providing
OU will understand why
Mi's "monopoly" on
on-site ' U tomization
for th Integrator
El A makes it th
only game in town.
or OEM.

- - - --

AMI

Circle 14 on Inquiry Card
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AMERICAN MEGATRENDS, INC.

800-U-BUY-AMI or 800-828-9264, 404-263-8181, fax 404-263-9381

AWiderVista ofReliable Electronic

Toshiba t.44 MB 3.5"
floppy Disk Dri\"CS

....

Fans, Enclosures,
;md Components
Weller Soldering Stations

Jameco 8088, 80286 and 80386
Computer Kits

lcm1s: Prices arc subject to change witho ut no tice. Items subject to amilabilityand prior sale. Complete list of terms/ warranties is available upon request.

Products
Get Your Free
Jameco Catalog
. . ., Today. Call Our
"J~•._,·_....:; .,.. , ,;~ 24-Hour Hotline
~ ' 1-800-831-4242
., Our catalog is a
... . natural resource for all
your computer and electronic product needs.
You'll find over 4000 different items in this
easy-to-use source book.\Vhether you want
the latest computer kit, computer upgrade
component, or accessory.... . ·integrated
circuits, test and measurement equipment
or a special technology book,you'll find it at
the most competitive price. And this wide
selection is backed by our record of assured
quality and solid customer support.
For 16 years,Jameco has been the resource
of choice for large and small businesses,
schools and universities, government, and
individuals. And we make buying as natural as
one phone call. Use our 24-hour order pro
cessing, toll-free 800 number and fax,BBS
access and expedited shipping.
Let us become your natural resource
today. Call now for our latest catalog. When
you're ready, shop by phone or stop by our
catalog-store/ headquarters located in
Belmont, CA, sening Silicon Valley and the
Stanford Technology Park area.

J~~£~®
Integrated Circuits
and RAM Modules

jameco t6MHz
80386SX Motherboards

COMPUTER PRODUCTS
1355 Shoreway Road, Belmont,CA 94002
1-800-831-4242 (415) 592-8097
FAX: 1-800-237-6948
Circle 82 on Inquiry Card.
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Discover the MastersPort 386SL and
MastersPort 386SLe. The first notebook PCs
with the intelligence to manage power foryou,
so you can use them hour after hour without giving
battery life a moment's thought.
The MastersPort 386SL was first to set the
standard for notebook performance. Stretching
Intel's revolutionary i.386 SL microprocessor to offer
you up to 8 hours* on a single charge.
Now the MastersPort 386Sle takes the
revolution one step further. Setting the pace with
25 MHz and a standard BSMB hard drive.
Plus both let you recharge the battery in less
than 2 hours, press one key and continue where you
left off. The advanced rest mode always brings you
back to where you were, no matter what operating
environment you're in.
For more information and the name ofyour
nearest Zenith Data Systems Medallion Reseller. call
·800-523- 39 in North America.
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BUSINESS CONNECTION
WAYNE
RASH JR.

BEYOND FILE SHARING
ell , you' ve finall y done it. You' ve taken the
plunge and installed a LAN . Or may be you al
ready had a LAN and are rea ding along in
hopes that you might find out what else you
can do with one. As yo u' ve probably fi gured
out by now, there's a lot more to LANs th an just fil e
sharing.
What else can you do? Well , yo u can store and retrieve
im ages, access vast quantities of in format ion, commu 
nicate with the world, fax documents, and talk with your
coworkers. You ca n al so ex pand on these capabiliti es
by setting up your orga ni zation so that yo u fo rm elec
tronic teams assigned to accomplish a specific purpose,
eve n to the point of crea ting an orga ni za tion th at ca n
form and reform as needed to meet the requirements of the
business of the moment. In short, you ca n use your net
work, and some of the equipment th at yo u can attach to
your network, lo rework the way you do business.

W

Sending Stuff to Other Users
One of the first add-.ons to networks that I usually get
asked about are fax servers. The Castelle Fax Press was
among the first of these. It is a stand-alone dev ice that ap
pears to the LAN as if it were a workstation, and lo your
fax so ftware as if it we re an attached fa x card. You can
use this fax server with several so ftware packages, in
cluding a few E-m ail packages that will create fa x mes
sages to people not on the LAN when yo u address E
mail to them.
I first ran across the FaxPrcss in actual use when I was
in Honolulu last year doing a seminar for NetWare Users
International. Whil e I was th ere, I visited with Les
lczkovitz at Unified Micro Solutions and looked at the fax
server he had installed on his company's LAN. UniMic
uses the fax server heav il y in its support progra m fo r its
LAN customers. Because it 's not dependent on using a
scanner in a fax machine, the documents arrive cl ear and
cri sp, looking almost as if they had been laser-printed
rather than faxed.
The Fax Press was introduced three years ago, and since
then, interest in fax servers has expl oded. Now there are
many fax serve rs, most of wh ich are cards th at mount in
a workstation, and accompanying software. A few cards,
notably the Intel Satisfaxti on board, work with software
from several di ffere nt vendors. If you want to find out
more about these fa x servers, see my rev iew " Network
Fax Servers Come of Age (Slow ly)" on page 226.
Fax servers are handy gadgets fo r use on a LAN, be
cause they allow everal user · access to a valuable reILLU STRATION: DANIEL BAXTER C 199 1

source. They also tend to improve productivity, since
users can send faxes without leaving their desks. This
does, of course, eliminate th e single mos t import ant
source of interoffice communication, since the fax ma
chine has repl aced the water cooler as a place fo r ex 
changing goss ip.
There are more serious disadvantages to the network fax
servers. You can onl y send an elect roni c im age or fil e,
which means that if you want to send an ex isting docu
ment, you' ll have to scan it into
your computer first. Receiving LAN add-ons provide new
fa xes can also be a probl em.
Most fax servers either send all capabilities and
fa xes to a spec ifie printer or
dump the electro nic fax im age improve productivity
into an administrator's fi le area.
Both require someone to dis
tribute the faxes, usually the ad
ministrator. The distri bution re
quirement means that there i
a possible area of compromi e
fo r fa xes that contain sensitive
inform ation . Thi s can be over
come by automatic routing sys
tems, such as direct inward di
aling, but most products don' t
have !hat yet.
Still, fa x servers can help jus
ti fy th e in ves tm e nt in yo ur
LAN simply because they do
help productivity and because
they produce better results, at
leas t for se nding faxes . Fo r
companies that produce a lot of
faxes, this difference alone can
make the LAN pay fo r itself.

Serving BIX
Sometimes yo u don' t want to
send a fax . After all , if yo u onl y need to send a message,
there's no real reason to prepare a nice-look ing docu
ment, make a long-distance call , and create a fax fo r the
person on the other end to deal with. In cases where a sim
ple message will do, plenty of electro nic commun ica
ti ons serv ices are avai labl e that support E-m ail. These
se rvices can include fa irly simple sy terns such as BLX,
as well as more complex X.400 routing systems, such
as those provided by MCI Mail.
These remote communications servers can work in a
DECEMBER 199 1 • BYT E 103
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couple of ways. One is as a simple asyn
chronous communications gateway, and
another is as a gateway into a netwo rk ,
such a~ an X.25 gateway. A LAN can sup
port either (or both) of these dev ices and ,
in doing so, can give you access to a vari
ety of services in the outside world.
One of the nice things about these gate
ways to the outside world is that they can
be fairly simple to arrange. l f you're using
a recent version of Novell NetWare, for
example, yo u can set up a s imple asyn

chronous server with an ex isting seri al port
a nd so ftware s uc h as PC A nyw he re
JV/LAN o r Procomm Plu s LAN. Of
course, if you need more capability than a
si ngle serial port, you can also use some
thing like Novell 's WNJM+ board that in
cludes four seri al ports.
In most cases, the software that you use
with your asynchronous server will let you
use your LA N workstation to dial services
out side of yo ur LAN , as well as give you
a way to dial into your LAN from outside.

BY HAND. OR BY NOON.

Thi s means that yo u can call into your
LAN from home and check your E-mail on
the weekend. It also means that you don ' t
have to drive to the office just to use the of
fic e LAN, a capability that can improve
morale along with productivity.
The ability to use asynchronous com
munication s as a shared LAN resource is
also handy. Since many users can share a
few modems, most companies don't mind
buying high-end hardware , such as V.42
bis modems. You can log onto BIX and
zip through a download in record time. Of
course, for some offices, there· are signi f
icant sources of information at the other
end of the phone line. Networked law of
fices are find ing th at the ir LA N-based
asy nchronous server can give the entire
firm access to WestLaw and Lex is, and
stockbrokers can check up on the infor
mation on-line in the Dow Jones News/Re
trieval Service. Access to these information
sources makes the business more produc
tive and again helps justify the expense of
installing and runnin g the LAN.

Spitting Image

Flow Charting™3
Now.even complex flowcharts that
once took days to perfect can be presentation
perfect-in no time!
Quick to master and asnap to use,
Patton &Patton's flowcharting software is the
standard of both large and small businesses
around the world-and is available through
all major software dealers.
See your dealer today! Or, for a
"Jive;· interactive demo disk, call:
Software Corporation
800-525.:.ooa2, ext.1112.
International :408-778-6557. ext.1112.
Excellence in charting the (/ow o( ideas!

PATTON &PATTON

V\'.orks on_IBM ~ 100%c~mpatible PC's, s_upports CGA/EGA/VGA and over 150 dot matrix and laser printers.
with multiple print dens1t1esand 10 fontsizes. Creates multi-page charts, portrait or landscape, on
most standard paper sizes. Mouse or keyboa rd controlled.
IBM is a registued trademark of International Business Machines Corporation.
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One of the nice things about a LAN is that
it can provide for centralized storage of
images. Exactly what sort of im ages you
can find on the LAN depe nds on what
you' re set up for, but three kinds of im
ages are the most common: drawings, doc
uments, and captured versions of displayed
images .
Document images are usually stored on
optical di sks and are simply pictures of
paper that have been scanned. For the most
part, they replace microfilm. Captured im
ages are much the same thing, although
they usuall y started out as a video image or
an im age produced by a software pack
age. CAD images are really vector infor
mation downloaded from a centr"al fil e
serv er and re-created on the workstation
screen.
One easy and inex pensive way to have
image access is throu gh a CD-ROM serv
er, such as th ose from Meridian Data. A
C D-ROM serv e r is a computer that can
have as many as I 0 CD-ROM dri ves on
1ine at any tim e. LAN users can access
any or all o f these, ju ·t as if the drives
were allached to the users' workstations.
This is partic ul arl y useful fo r organiza
tions th at keep a central store of images
as a part of the ir corporate databases.
or course, you don't need to restrict your
CD- ROM server lo im ages . Many CD
RO Ms contain no image data , but instead
are coll ections of spec ialized infomrntion
provided by database companies or oth
e rs that ha ve fo und ways to m arke t
megabytes of infomrn tion along with spe
cialized retrieval software. In fact, you can

Free i860™ Processor and i860/APX Software!

By now, you've probably heard about our industry-first
4860™ MotherBoard that packs the power of the Intel
80486 CPU with the Intel 80860 RISC processor
(i486™+ i860=4860).
What you haven't heard is that,
for a limited time,when you buy
a 4860 MotherBoard with 8MB of RAM,
Hauppauge will give you an i860 RISC
processor and the i860/APX operating
system at no additional cost.
Why gi[Je you this capability? Because
you'll enjoy a level of processor perform
ance never before seen in a PC. Our bet
is that you'll be so impressed, you'll
come back for more!
APC Revolution: In the PC environment,
the 4860 is a 486-hased MotherBoard with the new
EISA 1/0 bus. It runs over 2 times faster than 386 com
puters and delivers mainframe power for applications
including CAD, LANand desktop publishing.This board
is fully compatible with DOS, IBM 's OS/2, Novell
Netware and SCO UNIX. What's more, Hauppauge's
4860 supports up to 64 MBytes of memory withouta
RAM.expansion board.
RISC-Y Business: The i860 processor is ideal in com
plex applications, performing up to 25 million floating
point operations per second. It adds to the power
of the 486,so youcan run rings around ordinary PCs.

By adapting Intel's APX (Attached Processor Executive)
software to our 4860 MotherBoard,we've created
away to exploit the power of the i860 to give
you practical multiprocessing. In fact,i860/APX
provides abase for entirely new appli 
cations made possible by the advent
of the i860 RISC processor.
Technical Features: 25 or 33MHZ
486/ 860· 4 Mbytes of high speed
· RAM expandable to 64 \'lbytes shared
between i486 and i860 processors
· Socket for optional Intel Turbo Cache
485™and Weitek 4167· 7 EISA1/0
slots· 64-bit expansion slot for
optional high-speed graphic frame
buffer· I parallel, 2 serial ports and
a built-in PS/2-st:yle mouse port.
Enjoy a RJSC-free investment. Our 4860 MotherBoard
is designed with the world's highest performing
microprocessors.So you can have the world's highest
performing PCs and workstations.
For more information,call 1-800-443-6284.
Hauppauge Computer Works, Inc.
91 Cahot Court
Hauppauge, NewYork 11788
Telephone: 516-4.)4-1600
fa\: 516 --154-3198
In Europe(49) 2161-17063 ....
In Australia : ( 7) 262-3122
A\·ailahlcatyourlocal compu tcrdcalcr.

Hau1npauge!

_.-rtiiiiiii"";r;il1• .._...._

Trademarks: OS/2 : IBM. Intel 386, i486. i860 and Turbo Cache 48;™: Intel Corp. · DOS and Xenix: Microsoft Corp.· 4860. 4860 MotherBoard: lfauppauRe
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use something like Jaeger and Waldmann 's
International Telefax Directory in your
CD-ROM server so that you can look up
numbers to use with your fax server.
The nice thing about CD-ROM servers is
that you can set things up so that each drive
on the server looks like a local CD-ROM
drive to your computer. There are prob
lems , though . The CD-ROM indu try is
still not standardized, so you can end up
with some conflicting software as you move
an10ng drives, and you 're very likely to line!

completely different user interfaces on each
CD-ROM . This is one area where a com
mon, Windows-based interface would help
a lot. Maybe Microsoft' s multimedia ex
tensions can provide relief in this area.

Printed Image
All these images are nice to look at , but
sometimes it can be a lot more useful if
you have a way to print them for later use.
Printing reall y isn' t a problem on a LAN ,
provided you aren ' t fus sy about where you

Ir

you need adebugi,oer but lta>1! no room left in the l<lll1!r 640K of your 386"'
or 4861ll S)~tem, Periscope now h:is a new SOF1WARE-OND' solution for you
PeriscopelEM.
• Periscope/EM takes advanL1gc of the extended memory you already have,
mthcr than USing any memory in tlic lower 640K.
• No runaway progmrn can corrupt Pcrisoope/EM because it's write-protl'Cted.
• You don't have to use aslotsince there's no boanl to irt~tall.
• You can add an optional break--0utSl'itd1 to recover from crashes.
• PeriscopWEM rosts only $295, hair the cost of Periscope Model I, with most
of tlic sanic fu nctlonallty.
Periscope/EM requires 386M~ or Blue.\tAX"'. 11!rsion 5.11 or later. a 386 or
86 S)~tem with about 300K ofextended memory: 32Kof memory between 640K
and one megabyte; DOS 3.0 or l:iter.

New Debugging Tools
"I needed a means lo debug
inlemt/JI handlers where /
could really see what was
going 011. The hardware trace
bziffer is great. I was able lo
,b
.
tte 11g code m 3 days Iba/ I
have been tryi11g lo debug/or
111011/bs!"
...wril ~ Peg ~t ri ch \\i th Prime Computer,
on whyshe chose Periscope Model tV.

I[ you nl'OO more than your currellt software-based debuggergives you, Periscope
Model IV, witl1these adv:mred N~"W foatures, may be just what you're looking for.
• Supports 386 and 486 systems running up to 33ftUlz with Its ICE-like
capabilities.
• ~eal-tlme hardw-~ tr.ice buffer holds up to J6K CPUel'ent~.
.
• 6nhm1red :u1:tl)~1s anddISplay of tntce buffer makes you more producuvc.
• .Periscope/EM funclional lty, built-in at no extra cost, sal'es you money.

Just call toll-free aoon22-7006
for details or to order.

locate the printer. With some LANs, you ' re
stuck with printers atta ched to the file serv
er. With other LANs, you ' ll have to use a
workstation as an entry point for network
printing, or you ' ll have to dedicate a per
sonal computer to act as a LAN printer
·erver. All these methods work, but they all
ha ve problems: They are wasteful of re
sources, and they are frequently slow. They
may also be inconvenient for users.
Over the last year or two, several manu
facturers have deve loped an alternative
method or hooking a printer to the LAN , at
least as long as it 's a Novell LAN . Mi
crotest was the first to develop a LAN
printer server with its LANport product.
This was fo llowed by Intel 's nearly iden
tical NetPort. Both of these devices are
small boxes that you could attach to the
printer with a Ve lcro strip, and they can
run two or three printers if they are nearby.
Unfortunately, they can ' t handle the en
crypted passwords of Novell Net Ware ver
s ion 3 , which was a major prob lem for
many users. Still, tl1ey work well , and more
important, they're cheap enough that LAN
administrators don ' t mind buying them in
large numbers , considering the fact that
the self-contained devices effectively re
place a personal computer and a network
interface card.
The problem with encrypted-password
support was so lved by Cas te ll e, whose
LANpress printer server also proved to be
very fast. This is one product that really
blows away earlier performance problems
with LAN printing. Like the LANport and
the NetPon , the Cas telle product is self
contained and connects directly to a Nov
ell LAN. Castelle also makes a new type of
printer server for ne1work use called the
JetPress, which works like the LANpress,
except that it mounts in the expansion slot
of a Hewlett-Packard LaserJet printer. The
internal mounting arrangements mean that
the JetPress can work on ly with a single
printer rather than the four printers sup
ported by its sibling, the LAN press.

Serving You Right
The applications that I mentioned here are
the most common in a business environ
ment. ln fact , you can do nearly anythjng
with your data on a LAN that you might
want to do. Want to control your coffee pot
or your air-conditioning with a LAN? Sure,
you can do tl1at, but most businesses don ' t.
On the oth er hand , the availability of
servers to do thin gs like send and receive
fa xe , communicate with distant comput
er users, and ship pictures around the com
pany certainly makes life more produc
tive for the users. These are all things tl1at
can be don e with a stand-alone PC , but
ofte n the ir productivity enhancement is
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Borland Ct+ or Microsoft C?
Either way, your choice for building multi-megabyte applications is simple Phar Lap's 286 IDOS-Extender ~M
It's never been so easy.
You've been hearing a lot lately about DOS extend
ers and their ability to let you create programs that
can access memory beyond the 640K DOS limit.
Now Phar Lap makes it easier than ever! With our
286 IDOS-Extender and your Borland C+ +,
Microsoft C or Microsoft FORTRAN compiler,
you've got all the tools you'll need to quickly and
easily build multi-megabyte protected-mode·appli
cations - often by simply relinking without making
source code changes. 286 IDOS-Extender enables
you to build programs that have room for more
features and capabilities, without having to suffer
with overlays or EMS. And you can finally access
all the memory available in your machine - up to 16
megabytes!

Continue using your entire Borland
or Microsoft toolkit!
That's right... now you can develop multi-mega
byte protected mode applications with the standard
Borland and Microsoft tools you're used to!
286 IDOS-Extender is compatible with both the C
and C++ compilers included in Borland C++,
Borland's Turbo Debugger, the Microsoft C and

Microsoft FORTRAN compilers, and Microsoft's
linker and CodeView debugger. You can even use
Turbo Debugger to debug a Microsoft C program!
286 IDOS-Extender is designed to work seamless
ly with these three widely-used compilers in order
to make protected mode development easier for you.

Total compatibility.

used in over 800 applications including AutoCAD
386 and IBM's Interleaf Publisher. 386 IDOS-Ex
tender is designed for programs that require the
ultimate in 32-bit speed and performance on 386
and 486 PCs. By utilizing either of Phar Lap's
DOS-Extenders, developers are keeping their
competitive edge and delivering all the features
and capabilities their customers need.
So if DOS is looking smaller than ever, call Phar
Lap today.
And C what it's like beyond 640K.

Because 286 IDOS-Extender is embedded into
your program, it is invisible to the end-user. Your
program looks exactly like any other DOS applica
tion. There's no new operating environment for
your end-users to buy or learn. Any of the 30 mil Phar Lap 286IDOS-Extender SDK
lion 80286, 386 or 486 PCs that run DOS can run we open a world ofmemory"':'
286 IDOS-Extender. And because Phar Lap prod
ucts support the XMS, VCPI and DPMI industry
standards, applications built with 286 IDOS
Phar Lap Software, Inc.
fatender can run under a variety of environments
60 Abenleea Avenue
Cambridge, MA 02138
besides DOS, including DESQview and all three
617-661-1510
modes of Microsoft Windows 3.0.
FAX 617-876-2972

From the leader in protected mode
development tools.
Phar Lap is also the developer of the award
\vinning 386 IDOS-Extender™, which has been
Circle 120 on Inquiry Card.
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Inc.; lntcrle>l l'ublishu" - lnttrleaf. Inc.; wu.tows• - Microsdt Col)>.; DESQ-.i<w"·
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Software. Inc.; AutoCAD" • Autodesk, Inc.; Borland", Turbo ildJulJl!<r" · Borland
lnternation:il, Inc.; IBM• - IBM Corporation; CodcVicw". Microsoft•, MS.DOS• ·
Microsoft~
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Gain speed in your
problem solving
and confidence
.
1n your answers
with Maple V...
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so limited that it imply doesn' t make good
business sense.
With a LAN and the proper business en
vironment , the capabilities I've discussed
here can make excellent business sense.
1l1ey can improve productivity and morale,
and provide capabilities that your compa
ny didn't have befo re. In other words ,
they' re well worth the money.

Leaving Stuff Out

3-D Tube Plot cres ted with Msp/s V.

The symbolic math software for
engineering, science, aml
education professionals.
Maple, developed at the Un iversity of
Waterloo, Is today's most compl ete symbolic
math package, and it's now ava ilable from
MathSoft, the makers of M athcad . Maple's
comprehensive library of over 2,000 built-in
functions and easy-to-use interactive
environment delivers a maximum strength
program in a surprisin gly uncompl icate d
package.

•Provides power and flexibility.
You won 't believe that something so
powerful runs on everything from
su percomputers to comp uters with as
littl e as 1MB of memory. And Mapl e's
fle xi bility makes it easy to share fil es
across all platforms. It's completely
program mable... and Mapl e's user
interface supports natura l mathematical
calculation s, so you can request an
infinite variety of computations and gra ph
your outp ut in two or three dimensions.

• Use for a wide range of applications.
Map le is ideal for a w ide range of
applications, including helicopter blade
design, VLSI design , chem istry, satellite
guida nce systems, econometrics. electrica l
engineering, and applied mathematics 
to name just a few. Maple frees you from
the "bookkeeping " of complex calculations
and lets you conce ntrate on modeling and
problem solving .

Shortly before T wrote this column , I re
ceived a fax from a reader in France ob
jecting to the content of my column on re
mote connecti vity . The writer suggested
that the fact th at I discussed Ethernet and
Token Ring but not ARCnet was some
how nefarious, and th a t r was ig noring
what he apparently belie ved was the most
important protocol of those commonl y
ava ilable. The suggestion is hogwash .
ln the first place, r was discussing hard
ware tha t was not avai lable in an ARCnet
version. Becau e of th at, it made no sense
to discu ss ARCnet. In ad dition , th e o ld
2.5-Mbps vers ion of ARCnet is simply
outmoded . ARCnet does have a sig nifi
cant installed base, but th at' s mostly be
cause it was cheap. That 's ended, now that
Ethernet, which moves data at four times
the speed of ARCnet, costs about the same
to in sta ll as ARCne t.
More impo rtant , ARCnet is simpl y too
slow in a world th at must deal wi th mas-

In Massachu setts ca ll 617-577 -1017 or
fax thi s coupon to 617-577-8829.

I I Yes! Tell me more about Maple.

CD-ROM ser vers
Meridian Data
5615 Scons Valley Dr.
Scotts Valley, CA 95066
(408) 438-3100
fax: (408) 438-68 16
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.Jet Press
LAN press
Castcllc Corp.
3255-3 Scott Blvd.
Santa Clara, CA 95054
(408) 496-0474
fax: (408) 496-0502
Circle 1222 on Inquiry Card.
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Mail this cou pon to:

MethSoft, Inc.
201 Broadway
Cambridge, MA 02139
USA
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M aple

Wayne Rash Jr . is a comrib111ing editor
for BYTE and a principal and technical
director ofthe Network lmegrarion Group
of American Manag ement Systems, In c.
(A rlington, VA) . He is coauthor of two
books for busin ess network users: The
Executive Guide to Local Area Networks

and The Novell Connection . You can con
tact him on BfX as "waynerash ,'' or in the
to.wayne conference.
Your questions and comments are wel
come. Writ e to: Editor , BYTE , On e
Ph oenix Mill Lan e. Perer/Jorough, NH
03458.

ITEMS DISCUSSED

FaxPress

Call us toll-free at 800-628-4223
or use this coupon to request
more information on Maple.

sive spreadsheet fi les and with Windows
executables that ar e simpl y hu ge. A s a
matter of fac t, I 0-Mbps Ethernet and 16
Mbps Token Ring are beginning to look a
linle stretched when faced with the massive
increase in file size that accompanies Win
dows.
Fortunate ly , the re is hope . ARCnet is
avai lable in a 20-Mbps version th at's com
patible with earli e r version s of th e soft
ware. Fiber Distributed Data Interface is
becoming somew hat affordable, especial
ly with the advent of aver ion for copper
wire and th e ava ila bility of plastic fi ber.
I'm not so much ignoring ARCnet because
of lack of famjliarity-I use an ARCnet
LA N every day-but because it ' rapidly
becoming irrelevant fo r all but the small
est users.•

LAN port
Microte ·1. Inc.
3519 East Shea Blvd .. Suite 134
Phoenix. AZ 85028
(602) 97 1-6464
fax: (602) 971 -6963
Circle 1223 on Inquiry Card.

Net Port
Sa Iisfaxt ion
Intel Corp.
Personal Computer Enhancement
Division
5200 ortheast Elam Youn g Pkwy .
Hillsboro, OR 97124
(800) 538-3373
(503) 629-7000
fax: (503) 629-7576
Circle 1224 on Inquiry Cord.
PC Anywher e IV/LAN
DMA
1776 East Jericho Tpkc.
Huntington. NY I 1743
(5 16) 462-0440
fax: (516)462-6652
Circle 1225 on Inquiry Card.
Procom m P lus LAN
Datasto rm Technologies. Inc.
P.O. Box 147 1
Columbia, MO 65205
(3 14 )474-846 1
Circle 1226 on Inquiry Card.
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The Drawing Boar

ant to play around? Get Corel
Draw. But if your work
depends on precision drawing,
you should realize just how much more
you can accomplish with Micrografx
Designer."'
Important things. Like putting
up to 64 layers in your drawings .
"Snapping" objects to align them
perfectly. And editing drawings on
the full screen, in color, instead of a
wimpy black-and-white box .

W

"Designer is the power user's choice."

PC Magazine
"Editor's Choice"

Then there's Designer's poster-size
132" by 132" drawing area. Corel's is a
mere 17" by 17" - leaving you to strip
pieces together for larger drawings.
And don't forget clip art. Designer is

or

packed with over 1,700 ready-made
illustrations. Corel, only 750.
If you have questions about using
Designer, you can tum to help screens
or our 24-hour telephone support. But
you won't find any help screens in
Corel Draw. And don't bother to call
them after hours.
Dcsign.,r

Features

Core.I Draw

Drawing layers

64

I

Dimens ionin~

Ye s

No

Objec t snap
Maximum drawing size

Yes

No

132"x 132'

17"x 17"

Edit in full color

Yes

No

Clip an images

Overl,700

750

INamed symbols
PageMaker4 .0 rn1er

Yes

'o

Yes

No

On line help screens

Yes

No

24 hour supPQn

Ye s

No

~ l icrografx.

The experts' verdict:
''No contest!'
Software Digest gave Designer five
stars to Corel's three, concluding:
"Designer provides the best
o\rerall free-form graphics
package. It offers state-of-the
art features, good performance,
and unmatched ease oflearn
ing and use in a sophisticated
package.''
Why waste your time with a wimpy
product when you can really flex your
muscles with Designer? Call us today
fo r a free working model, or for the
location of the dealer nearest you .

M I C R 0

G R A F X ..

1-800-733-2113

Inc. 1303 Arapaho. Richardson. TX 7508 1 (2 14) 234- 1769. Micrografx has offices in Los .~ngeles . Paris, London, ~ l unich, Sydner and Copenhagen. Copyright © 1991, Micrografx. Inc .
All rights rese r..-ed . Micrografx is a registered tradema rk and Micrografx Designer is n trademark of ~l ic rogra[x, Inc. All other products are trademarks of their respective owners.
Designer system requirements: 286 (386 recommended) IBM PC or compatible, or PS/2. l MB RJ\M (2 Mil RAM recommended). 20 MB (or larger) hard disk. \Vmdows 3.0. DOS 3. 1 (or higher).
Mouse or digitizing pad. Windows-compalible monitor.
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QBlazer
For People Who
Are Going Places.

f1' The Telebit~ QBlazer'" is the world 's
smallest V.32 modem that offers trans
mission speeds up to 38,400 bps using
V42bis data compression. f1' Packaged in
a 2'/.'' cube, it's ideal for any desktop, in
your office or at home. f1' And since it can
run on batteries for up to two hours you
can even take it on the road. 1fll QB lazer
is PC and Mac ready. f1' It comes with all
the cables you need, PC software , even
a handsome travel pouch. f1' For more
information on QBlazer and the name of the
nearest distributor calI 1-800-TELEB IT. f1'

~

•

TELEBIT®
In the office.
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At home.

TC'lcbil Corp. H081 73.l -4333 FAX : 1-1 08 ) 7J J.J3 33. Tdcbit i!:i a registered tradcm;uk and QOlucr IS ii tradema rk

Or 011 the road.

I

or Telebit Corp.

.

~

'£""/ '

IUHWEEK

LABS

'

--=

KEY FEATURES

s..ni.AVI'(""*'

¥:J'' -~

SHOOT-OUT

WINDOWS AND OS/2:
PROTOTYPE TO DELIVERY

NO WAITING.
In Windows and OS/ 2, you need prototypes. You have to get a sense
for what an application is going to look like, and feel like, before you can write it.
And you can't afford to throw the prototype away when you're done.
With Smalltalk/ V, you don't.
Start ~ ith the prototype. There's no development system you can buy
that lets you get a working model working faster than Smalltalk/ V.
Then, incrementally, grow the prototype into a finished application. Try
out new ideas. Get input from your users. Make more changes. Be creative.
SmalltalkN gives you the freedom to experiment witliout risk. It's
made for trial. And error. You make changes, and test them, one at a time. Safely.
You get immediate feedback when you make a change. And you can't make
changes that break the system. It's that safe.
And when you're done, whether you're writing applications for Windows
or OS/2, you'll have a standalone application that runs on both. Smalltalk/ V
code is portable between the Windows and the OS/ 2 versions. And the resulting
application carries no runtime charges. All for just $499.95.
So take a look at Smalltalk/ V today. Call your local software dealer, or
call Digitalk at (800 ) 922-8255 for
more information. It's time to make
that prototyping time productive.

Smalltalk/V

• World 's leading, award-winning objectoriented programming system
• Complete prototype-to-delivery system
• Zero-cost runtime
• Simplified application delivery for
creating standalone executable (.EXE)
applications
• Code portability between Smalltalk/V
Windows and Smalltalk/ V PM
• Wrappers for all Windows and OS/ 2
controls
• Support for new CUA '91 controls for
OS/ 2, including drag and drop, booktab,
container, value set, slider and more
• Transparent support for Dynamic Data
Exchange (DDE) and Dynamic Link
Library (DU) calls
• Fully integrated programming environ
ment, including interactive debugger,
source code browsers (all source code
included), world's most extensive Win
dows and OS/ 2 class libraries, tutorial
(printed and on disk),extensive samples
• Extensive developer support including
technical support, training, electronic
developer forums, free user newsletter
• Broad base of third-party support,
including add-on Smalltalk/ V products,
consulting services, books, user groups

This Smalltalk/V Windows application
captured the PC ~ek Shootout award - and
it was completed in 6 hours.

Smallmlk/ V is a registered trndcmark of Oigitalk, Inc. Other product names are trademarks or registered
trademarks of their respective holders.
Digitalk. Inc. , 984 1 J\frport Blvd., Los Angeles, CA 90045

(800) 922·8255; (21 3) 64 5·!082; Fax (213) 645-1306

DfGITALK

LOOK WHO'S TALKING
HEWLETT-PACKARD
HP bas developed " 11et work tro11ble
sh ootillg tool called the N et work Aduiso1:
The N et work A dvisor offers a co mprehe n
sive set of tools i11c/udi11g an expert system ,
statistics, a11d protocol decodes to speed
proble m isolation. T he NA user interface is
built 011 a windowing syste m wbicb allows
multiple applications to be executed
simulta neously

NCR
N CR bas au i11tegmted test p rogra m develop
m ent e11 viro11ment fo r digital, <llllllog a nd
m ixed m ode printed circuit boa rd testing.
MIDLAND BANK
M idla nd Bank built a Windowed ]eclmical
Jradi11g E11 viro11111e11t fo r c11rre11c;1fut11 rcs
and stock t raders 11si11g Smallt11lk / V.
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Smalltalk/V PM applications a<I! used to
develop state-of-the-art CUA-compliant
applications- and they're portable to
Smalltalk/ V Windows.

ROUNDTABLE
WHAT'S WRONG
WITH UNIX?

R

oundtable is a forum in which BYTE
editors, columnists, and contributors debate
key issues that affect how you purchase and

use hardware and software. The "conversations"
take place on BIX , where you can participate in the
round. table conference.

ELLEN ULLMAN: At the risk of opening the proverbial
can of w0rms (picture me smiling, nor fishing), will
someone tel 1me just what is the big objection to Unix? I
don ' t unde rstand the animosity toward Unix . For me, it
has a coherence (an elegance, al most) that I don ' t see in
other operating-system designs. DOS 5.0, with its
modes and memory management schemes, looks like
the sort of retrofit kludge that any self-respecting pro
grammer would be ashamed of. Windows , likewise.
The coherence is missing. And it sounds like multime
dia extensions, pen extensions, and so on will just make
it worse .
ANDY REINHARDT: I think the basic problem with it
is that Joe and Joanne user simply don 't need it , if what
they ' re used to doing is cranking out form letters from
WordPerfect or throwing together a few slides in Har
vard Graphics . Why upgrade to something so scary ,
with awful-sounding commands like awk and grep,
when you can have pretty little color pictures on a Mac
for $1200?
MARTIN HELLER: Unix has been updated a lot-by
every Tom , Dick, and Harry with a computer since
Dennis Ritchie could fit the whole distribution on one
RK05 pack . Consequently, there are a million different
Unix varianrs, and almost all of them are bloated be
yond recognition (speaking as someone who last saw
Unix in the flesh in the PDP- I I RK05 days).
TOM YAGER: True, it does get confusing when there
are multiple choices on a single platform (like Intel
based PCs) , but generally, a large part of Unix 's
strength is the huge number of people and companies
that have contributed to its development. Unix is unique
among the operating systems in that it is a melting pot
of good ideas, taken from college students and multi

B Y T E columnl1t1,
staff, and contributors
debate the Issues

billion-dollar corporations alike.
It 's true that all this innovation is scattered across
various versions of Unix. But both AT&T and the Open
Software Foundation are working to combine the best
features of the available Unixes into a single operating
system.
Does that mean that Unix is perfect? Hardly. Only
now are vendors starting to realize that ease of use and
administration are issues that
need to be resolved before
Unix can enjoy widespread
DON CRABB
commercial success. Creating
Contributing
Editor
simple front ends for Unix use
<,1nd administration isn' t hard ;
MARTIN HELLER
it 's just that few companies
Contributing Editor
saw a need to invest the time
and effort before . The next
LARRY LOEB
several months will see some
Consulting Editor
breakthroughs in thi s area,
and vendors will adjust their
STAN MIASTKOWSKI
offerings to account for the
fact that mo st users with
Senior Editor/New Products
their desktop or desks ide in
ANDY REINHARDT
dividual systems , are their
own system administrators.
News Editor
Another problem has been
packaging: Nobody has come
JON UDELL
up with an inexpensive, run
Senior Technical Editor
time-only Unix that can be
at Large
used as an application plat
form . Open Desktop from
ELLEN ULLMAN
The Santa Cruz Operation
News Editor
fill s most of the bill , but DOS
buyers , accustomed to spend
TOM YAGER
ing $100 tops for the latest
Technical Editor, BYTE Lab
version of DOS , still balk at
the price.

ULLMAN: OK, Unix is far from perfect. But do you
know a better operating system? One that is not either
too smal 1 ( DOS) or too big? As a systems programmer,
for me the issue was the ability to do what I needed to
get done. I had interprocedure communications, sig
nals , semaphores, and pipes . I had a high-performance
file system. True multitasking . All the things we are
waiting for in PC platforms.
It seems that most of the objections to Unix are reli
gious. It's too bad that ea rly Unix devotees were evan
gelistic about the operating system-once the adherents
DECEMBER 1991 • BYTE
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were religious, the detractors were free
to be religious as well .
JON UDELL: All that's wrong with Unix
is that it hasn't been sufficiently well
commoditized-not for the dominant In
tel platform , but not really anywhere else
either, although Sun and Next are getting
close. In principle , there 's no reason in
the world why Unix can ' t be made more
easily user-insta ll able and user-main
tainable than iL is . In practice that hasn't
happened , so the first step is a doozy.
That ' s a shame because, so far as I can
tell, once you're over the hump all kinds
of things (e .g., networking, E-mail , and
multiuser applications) sort of just fall
into place . DOS/ Windows looks easy be
cause even my own father can manage to
install it and use it.
But then , when you try to layer on the
networking , E-mail , and multiuser ap
plications , that illusion of ease of use
melts away-things just keep getting
harder to do. The hope for OS/2 2.0 is
that it ' ll strike a balance between these
extremes: easy to get started with , but
capable of real growth.
ULLMAN: The "problem" of Unix has
always been the administrator . Every
place I've ever worked had one or more.
Remember, Unix is industrial-strength .
It should be compared not with DOS but
with something like System/38 (AS/400)
or VMS or perhaps VM. Systems de
signed for multiuser commercial use
need administrators and systems pro
grammers . There ' s nothing wrong with
that fact, per se.
LARRY LOEB: Unix reminds me of DOS
a lot. They both are command-line inter
faces that work well on an ASR-33 tele
typewriter at 110 bps . They are both
cryptic , and actions do not flow from in
structions directly without your holding
some sort of intermediary result in your
head (let's see, what directory am I in,
what modifiers exist for this call, where
is the darn MAN page?).
It's a great way to keep programmers
employed, though. For a long time, it
was the only way to get severa l users on
one computer. That's what it did-and it
still does . I just think that we've out
grown the need to do that as much , and
I haven ' t even started on the GUI as
pects-or lack of.
ULLMAN: Hmmm . Can I try to separate
the user-interface issue from the pro
grammjng-interface issue? In its native
state (without Motif/Open Look) , Unix
is cryptic to the end user , true . But to the
114
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programmer, interacting with the system
calls , the system looks crystal clear; at
least it does to me .
The user interface, the cryptic com
mands, the teletypewriter command
line: Are these the main reasons for the
Unix bad rap? If so , that objection is
taken care of in the architecture itself.
Just install another shell , one more to
your liking .
Does it bother you that much that , as
an individual , you're not an expert in
everything the system has to offer? That
you'd have to cooperate with some other
people to get the job done? That you
might really need the help of an adminis
trator? Maybe this is what has created
such heat against Unix : It's not a "per
sonal'' operating system . It was designed
as a collegial operating system .
YAGER: I don't think you can reason
ably separate the base operating system
from the GUI layers that have been built
above it. Workstations would have no
market if it weren 't for graphical inter
faces. Unix GU!s aren't some recent de
velopment ; they've been part of worksta
tions since Apollo invented them more
than a decade ago.
As for Unix being cryptic to use , hog
wash . If you boil it down to DOS ' s com
mand-line functionality (e.g. , delete , re
name , and run program) , Unix is no
harder to use than DOS. I didn ' t say " ad
minister, " and I hasten to point out that
huge numbers of DOS users don't know
how to format a floppy disk or hook two
systems together. How difficult Unix is
to use depends entirely on how much you
ask it to do.
DON CRABB: Arguing that Unix isn 't
cryptic to use because it's no harder to
use than DOS really ends up damning
Unix with faint praise. Whoever said
that DOS was easy to use? Memorizable ,
sure , but hardly easy to use. The fact is
that like DOS , Unix is cryptic . Anyone
who has written a shell script knows what
I'm talking about. Unix shell scripts can
make C++ seem like a voluptuous syn
tax by comparison.
But Unix 's cryptic command structure
isn't limited to shell scr ipts. The whole
thing hangs on a series of two- and three
letter programs and scripts that made
mnemonic sense to the AT&T and Berke
ley engineers and computer scientists
who built the thing to begin with. What
was crysta l clear to those folks is about
as clear as mud to today' s Unix u ers.
LOEB: The meat of the discussion really
isn 't about Unix as an operating system:

It's about procedural versus event-driven
programming . 1 (like everyone else here)
started out doing procedural stuff: Get
some input , do a routine, output a value .
What the Mac has brought to the comput
ing table isn't really its GUI-it' s the
first machine to institutionalize user
event-driven styles of programming. An
operating system that can 't handle that is
a dinosaur.
I concede the Swiss Army knife utility
of Unix-a tool for darn near anything .
But Unix and DOS remain operating sys
tems that are procedurally optimized .
They ignore the user until the process is
ready to accept input. I see the future of
programming as event-driven , not pro
cedural.
YAGER: Again , I must disagree. Unix is
a multitasking system, and programs that
are not written in a single thread of exe
cution are the ones that take best advan
tage of resources. At the lowest level ,
Unix is just loaded with signals , sema
phores , and other hook s that dispatch
registered procedures on the occurrence
of a particular event. Moving up to net
working, nearly all Unix applications are
event-driven . TCP/ IP services are regis
tered with a " broker" that dispatches re
quests for services to the appropriate rou
tines .
Remote procedure calls take it even a
step further , permitting a single applica
tion to publish an unlimited number of
individual functions that can be called
from a remote system . Then there's X
Window System , but I hope I don 't have
to argue its event-driven aspects . The re
verse of your argument is true: Unix is
optimized not for single-threaded , pro
cedural programs , but rather for event
driven programs and procedures that
don't surface until some event requires
their attention.
STAN MIASTKOWSKI: I always have
to chuckle at the high emotions involved
in the discussion of operating system s.
Whenever I start to have a religious feel
ing about an operating system , 1 remem
ber two things: 1. End users don't give a
darn what operating system is running.
They just want to get a job done . 2 . The
"pie" is big enough that I firmly believe
that there will be a place for Unix , DOS ,
OS/2 , Mac , and probably one or two
other operat ing systems that haven't been
invented yet.
We keep getting back to the good old
American sports analogy : There must be
a " winner" and a " loser ." The reality of
it is that there will always be lots of
winners . •
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For Wmdows.

TheFirstAnd On/y dBASEDatabase
And Language For U1i1dows.

dBASE™for Windows is here. Today.
It goes by the name of dBFast™
and it's the high-performance
database and dBASE/ X-Base lan
guage that is the fastest, smartest
and easiest way for millions of users
and developers to join the Windows
revolution.

dBFasr
• •
• •
• •
• •

dBFast helpsyou create powerful,
graphical database applications quickly and
easily with pull-down menus, check boxes,
radio buttons and even bitmap images.

'"'"".
ft.Jlf1'U.rc.-.

1':'J'!T"~r'"•'

IP, f/....C
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Your applications will really come to ljfe
with mule/pie colors andJonts.

Graphical, colorful dBFast will
bring new life to all of your existing
dBASE programs. Liven them up
with multiple, moveable windows,
pull-down menus. check ~
·
boxes, dialog boxes, radio .' ·. . .
. · ·,_
buttons, push buttons and
bitmap pictures.
Mx:~
dBFast also helps you WINoo.vs
create new dBASE programs quickly
and easily. Unlike other Windows

II

development systems
that force you to learn
•
a new language,
dBFast allows dBASE,
Fox and Clipper devel
opers to use the Ian·
guage they already know with more
than 200 extensions and an interac
tive editor, compiler and linker. And
full industry standard DDE and DLL
protocols allow your programs to
communicate with other Windows
applications.

IQ 1991Computer Associates International.

So call 1-800-645-3003 and we'll
rush you a free Demo Disk.
Call right now.
After all,
*
haven'tyou
GOMPUTER
waited tong J'ISSOOAn~
enough?
Software superior by

'de;

Inc.. 711 Stewart Avenue, Garden Ciry. NY 11 530·4 787. All trade names referenced arc iradc marks or registered trademarks of their respective companies.
dBASE is a registered tradema rk of Ashton-Tate Corporation.
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1,000,000 FREE COPIES OF THE
LATEST IN WORD P.ROCESSING!
join DeScribe today in its Bold Gold celebration ofDeScribe®Word Processor 3.0
for Windows and OS/2. As part of the celebration, DeScribe is distributing
1,000,000 Bold Gold disks FREE OF CHAHGE.
Bold Gold includes all the advanced features of OeScribe Word
Processor 3.0 e.xcept speU check, thesaurus, definitions, file
conversion, and the full set of documentation. 111at's right,
Bold Gold has everything else including unlimited sa,~ng,
printing, and DOE. This is your golden opp011Unity to
find out why MIS Weck says, "OeScribe scores as the
greatest improvement in word processing since
the moveable rursor."And it's yours for the asking.
Your disk comes ready to install with
natural-to-use pull-down menus,
multiple windows, true printed-page
display, and features unique to OeScribe
- Text Toolbox, Unlimited Undo/Redo, automatic
Snapshot save, and more!
Give us a try yourself mid discover what comp<mies like Citibm1k, fBM, mid
Motorola already know- DeScribe is the best yet! Write for yo ur free Bold Gold
disk or call 1-800-344-6531 today! We'U mail Bold Gold right away and
automatically enter you in OeScribe's Bold Gold Sweepstakes.

TAKE FLIGHT IN THE CHAIRMAN'S JET/
Win the gold and you'll go In the style worthy of VIPs - Very Indulged Partyers! The
wining and dining begins as soon as you and your party step aboard a specially commissioned
Gulfstream business jet. hosted by DeScribe's founder and Chairman James P. Lennane.

I
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•

•

•
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ENTER DESCRIBE'S

BOLD GOLD
SWEEPSTAKES TODAY!
WIN THE TRIP OF A LIFETIME!

------------------- ~--7~~:' ·

DeScribe's Bold Gold Sweepstakes Grand Prize isn't just - - ~._-_
the ticket! Take advantage of our Bold Gold offer and
-.-~
....~-~
.,.,..~-..:....
~-;=:==-..d!Bl~riJ~
you can win a lavisb trip for four to Orlando, Florida 
-?i
America's favorite playground! You and your guests wilJ
DESCRIBE'S
enjoy four days of unlimited access to Disney's Magic
BOLD GOLD SWEEPSTAKES
Kingdom Park®, Epcot®Center, and the Disney-MGM
Studios ·Theme Park.

IMMERSE YOURSELF IN LUXURY!
When the wheels touch down at the airport, a private limousine wiU whisk
you off to Orlando's most prestigious hotel, the Grand Floridian. You'll spend
three nights in the opulent Concierge Suite  with complimentary
continental breakfasts, afternoon tea, and evening hors d'oeuvres.

DYES I

Send me a eo1d Gold copy or
• DeScribe• Word Processor.
And enter me right away in DeScribe's Bold Gold
Sweepstakes!
Choose one of each:
Operating EnviroDDlent
0 OS/2
0 Wi ndows

0

Disk Format

0 3.5 inch
0 5.25 inch

NO THANKS. Don 't send me a disk. just enter
me in DeScrlbc's Bold Gold Sweepstakes.

ame _ _ _ _ _ _ _ _ _ _ _ __
Company's N a m e - - - - -- -- - 
Addre s s - - - - - - - -- - - 
Gity - - - ---State _ Zip _ _

For fun and games, the finest in golf, tennis,
and sailing is only moments away.
And that's not all. Describe will give you
$1 ,000 in cash to spend any way you 'd like!

Daytime Phone - - - - -- -- - 
llcScribe's Bold Gold SWet'PSlllkes Cllll)' form OIUSI be received
by Occember 31, 199 1. Or:iwlng will be held on or about
febnwy I, 1992 by :111 Independent Judging orgiuilzaUon.

WIN AN IBM PS/2® IAOSX AND MORE!
One lucky person will win the First Prize, a·fuUy loaded
computer  IBM 's hot new PS/2® L40SX with 6MB of RAM
and an IBM PS/2®Trackpoint (mouse and trackball) with
SBND OR PAX TO:
the latest version of IBM's OS/2 operating system and
DESCRIBll, INC.
DeScribe·Word Processor 3.0 inslalled and ready to run!
4047 NOR'lll FREEWAY BLVD.
Second Prize: 25 winners each receive a copy of DeScribe® - S-:J:~~:;::;=~=~
SACRAMJ!Nl'O, CA 95834-9954
Word Processor 3.0. Third Prize: 50 winners each get a
;-..
PAX (916) 646-51 54
DeScribe Bold Gold T-shirt.
.._ililliiiiiial·'*"~~~~--__:_~~-~----J

DESCRIBE"
WORD
PROCESSOR
Sacramento, California, USA
g 1991, D<&rlbr. loc. AD riglJls ma""1.
lll5aibt• 1s. ~ olD<&Jlbr. lac.
Ill.II" ...i ()Sil• .... ttgb1cm! u..lcm:uts "'
llusirl$ M>d>lnesCorponlloo.
~ls a rqj!l<rtd tr:admwlc ""1'"1odoM"'ts

a tr:admwlc ol lllcroooli Corponlioo.
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Making
the GUI Talk
New technology holds promise for blind and learning-disabled people
who live in a GUI-oriented world
RICHARD 5. SCHWERDTFEGER

M

ore than 120,000 people in the U.S. are legally blind, according to fig
ures put out by the American Foundation for the Blind in New York. In
addition, the National Institutes of Health in Washington, D.C,, states
that 10 percent to 15 percent of the U.S. population have learning
disabilities.
For some years now, to communicate with the sighted world, blind people have
used computers via screen-reader systems (SRDs) that can access a physical dis
play buffer ofcharacters and orally present the information (see "Opening Doors
for the Disabled," August 1990 BYTE). In the past few years, however, the wide
spread trend toward the development and use of GUis has caused a multitude of
problems for the visually impaired and some learning-disabled people. The ad
vent of GUis has made it virtually impossible for blind people to use much of the
industry's most popular software and has limited their chances for advancement
in the now graphically oriented world.
The coming of GUis has left some SRDs with no means to access graphical
information. GUis do not use a physical display buffer, but instead employ a
pixel-based display buffer. Fortunately, new technology is coming into existence
to correct this problem. Companies are now enhancing SRDs to work by inter
cepting low-level graphics commands and constructing a text database that
models the display.
Developers have created new screen-reader software and combined it with a
common user interface. One prototype of this type of application is Screen Read
er/PM from IBM. It is an enhancement of the original DOS Screen Reader that
the company brought out four years ago. The research project has a current in
stalled base of more than 40 beta-test sites .
With a system like this, the disabled user can maneuver a mouse over the dis
play and use the keyboard or a separate keypad, and a voice synthesizer will actu
ally describe an icon the GUI has displayed or the graphical text shown on the
screen (see the photo) . This new technology has aJleviated many of the problems
that GUis created for blind and some learning-disabled users, and their future
now looks much more promising. Recent technological developments are putting
the computer back into the hands of blind and learning-disabled people.
Also spurring development of adaptive technology for the disabled are two new
laws. An amendment to Public Law 506 (29 U.S.C. 794d) states that a company
118
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work on the Screen Reader project at IBM ' s T. J. Watson Re
search Center in Yorktown Heights, New York.

Off-Screen Model

Screen Reader/PM comes bundled with a small keyboard,
about the size ofa numeric keypad. This keyboard plugs into
the mouse port on any PS/2 computer and lets you control
all aspects ofthe SRD.

can sell a product to the U.S. government o'nly ifthat device is
accessible to·people with disabilities. The Americans with Dis
abilities Act, signed into law by President Bush in 1990, states,
in part, that if your company has more than 25 employees, you
must provide reasonable accommodation (including technol
ogy) in the form ofjob adaptations for the handicapped.

Taking the First Step
A package called Outspoken is available that reads and vocal
izes a GUI. It was designed and developed in 1989 by Berkeley
Systems (BSI) for the Macintosh GUI. Outspoken is a screen
reader that communicates through voice synthesis with blind
users as they move the mouse around the GUI and come in con
tact with text and graphical objects on the screen.
BSI realized that it had to construct a database that the
screen-reader software
ACTION SUMMARY could access . This da
tabase, called an offscreen model (OSM), is
GU Is have stifled, if not . the conceptual basis for
GUI screen readers that
brought to a standstill, the
vendors are developing
use of computers by blind
today. The advent of
Outspoken was a sig
and learning-disabled people.
nificant breakthrough
New technologies, such as a
for the blind com 
munity.
graphics-based speech packOther companies and
age from IBM, are evolving
software developers are
considering how to use
that may restore the indepen
this new technology to
dence computers once promake their systems ac
cessible
to the disabled.
vided. Here's a preview of a
I will define what an
ground-breaking developOSM is , how it is cre
ated , and how SRDs
ment in adaptive technology.
can access and use it.
The information in this
article is based on my

EIVJE
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An OSM is a database reconstruction of what is visible on the
screen and also what is not visible on the screen. A database
must manage information resources, provide utilities for man
aging these resources, and supply utilities· to access the data
base. The resources the OSM must manage are text, off-screen
bit maps , icons, and cursors.
Text is obviously the largest resource the OSM must main
tain. It is arranged in the database relative to its position on the
display or to the bit map on which it is drawn. This situation
gives the model an appearance like that of the conventional dis
play buffer. Each character must have certain information as
sociated with it: foreground and background color; font family
and typeface name; point size; and font style, such as bold, ital
ic, strike-out, underscore, and width .
Merging text by baseline (i.e., position on the display) gives
the model a physical display buffer appearance with which cur
rent SRDs are accustomed to working. Therefore, to merge as
sociated text in the database, the model combines text in such a
way that characters in a particular window have the same base
line . Each string of text in the OSM has an associated bounding
rectangle used for model placement, a window handle, and a
handle to indicate whether the text is associated with a particu
lar bit map or the display.
GUI text is not always placed directly onto the screen. Text
can be drawn into memory in bit-map format and then trans
ferred to the screen. It can also be clipped from a section of the
display and saved in memory for placement back onto the screen
later. An example of this is a drop-down menu: Text in the area
to be overlaid by the menu is transferred_to memory and later
tranferred back onto the screen when the menu is deleted.
The operation required to transfer bit maps is called a BitBlt,
or bit block transfer. GUis use BitBlts for speed. For example,
in a drop-down menu, it is much faster to transfer the pixels cut
from the screen back onto the screen than to have the applica
tion redraw or "paint" that portion of the screen from scratch.
Icons are pictorial representations of an idea or object. In the
GUI, icons represent many things, ranging from programs that
are currently running to objects that receive user input to per
form a specific action (e.g. , a push button or check box). Icons
are read, identified, and then stored as single text images or as
completely separate, nontext entities .
People who are blind need to be able to use icons the way they
use text-in other words, they need to be able to hear a verbal
description of each icon. When an application is designed
without a provision for keyboard access to particular icons, the
blind user needs a mouse to locate the icons. A screen-reader
application must be able to track mouse movements, match
their positions with OSM icons, and vocalize the associated
icon names. The OSM must also provide cursor information so
a screen reader can vocalize the user's cursor position on the
display.
In windowing systems, more than one application can be dis
played on the screen. However, your keyboard input is directed
to only one active window at a time. But each active window is
often made up of many child windows. The applications cursor
is placed in at least one of these child windows. The OSM must
keep track of a cursor's window identification (i.e., handle) so
that when a window becomes active, SRDs can determine if it
has a cursor and vocalize it. An SRD cursor is the area on the
display where the next potential action will occur or where
users can enter their next text. An example of a cursor is the
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Hearing Graphics for the First Time
Joseph J. Lazzaro

s computers become more
graphically oriented with each
new product release, vendors
must forge tools so that blind
people can access image-intensive sys
tems . Screen Reader/PM may be the in
strument with which visually impaired
and learning-disabled people gain equal
access to the GUI.
As a computer user who is blind and
responsible for adapting job sites for a
state and federally funded computer ac
cess project, I have tested nearly every
screen-reader system (SRD) on virtual
ly every text-based computer platform .
Until now, most systems have been mute
in graphical environments (see " Win
dows of Vulnerability ," June BYTE).
But new technology has surfaced that
may help the visually impaired and
learning disabled to operate in a GUI
oriented world . Screen Reader/ PM
from IBM is a breakthrough speech
package. The company sent me a system
and gave me the chance to check out a
beta version of the software.
I evaluated Screen Reader/PM 's ca
pabilities using an IBM PS/2 Model 70
equipped with 4 MB of memory, a 70
MB hard drive, and an Accent stand
alone voice synthesizer from Aicom
(San Jose , CA) . Screen Reader/PM also
works with other synthesizers on the
market, so you can choose the voice unit
that best suits the application at hand .
Installation is relatively easy. It in
volves <;opying the speech software to
an appropriate subdirectory and rewrit
ing the CONFIG.SYS and STARTUP
.CMD files . I had to connect the voice
synthesizer to one' of the serial commu-

A

nications ports-a trivial job, to say the
least.
Screen Reader/PM comes bundled
with a small keyboard, about the size of
a numeric keypad. This keyboard plugs
into the mouse port on any PS/2 com
puter and lets you control all aspects of
the SRD. There are keys for reading
lines,. words, and characters, as well as
commands for reading entire windows .
Once I completed the installation, I
cranked up the software, which gave a
voice to OS/2 and Presentation Man
ager.
When the synthesizer came to life, I
was amazed to find that, for the first
time, I could actually use an IBM-based
graphics-based system. As I moved the
arrow keys, the synthesizer crisply ver
balized each highlighted menu selec
tion . I found Screen Reader/PM to be
quite responsive, with little or no lag
time between keystrokes and verbaliza
tions . This is very important for a
speech program, as a sluggish package
would slow down productivity.
When I began further exploring the
external keyboard, I discovered a dedi
cated help key that gave me verbal veri
fication of every key in the system. This
keyboard has both positive and negative
implications. It prevents conflicts with
applications that seize control of the
main keyboard, an occasional problem
with terminal-emulation hardware and
software. But blind users who are more
comfortable keeping their hands firmly
fixed on the home row to control voice
functions may at first find the use of a
secondary control board slow and pain
ful. I was pleased to find that you can

blinking insertion bar in an editor or the rectangular highlight
ing text in a menu of options.
The OSM must keep track of the cursor's screen position,
dimensions, the associated text string (i.e., speakable cursor
text) , and string character position . If the cursor is a blinking
insertion bar, its character position is that of the associated
character in the OSM string. In this case, the cursor's text is the
entire string.
A wide rectangular cursor is called a selector, since it is used
to isolate screen text to identify an action. Examples of selector
cursors are those used for spreadsheets or drop-down menus.
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bypass this external keyboard and use
the numeric keypad on the main key
board if you wish; this is a feature that
will satisfy a wide range of speech
users.
All in all , I found the system fast and
responsive, although there are a few
rough edges in the current beta version .
This is to be expected, especially when
you consider that Screen Reader/PM is
the first graphics-based speech package
for the family of IBM computer plat
forms .
The program lives up to its claims
to allow blind people equal access to the
OS/2 and Presentation Manager GUI, as
well as to a host of programs running
under OS/2. Screen Reader/PM may
also help learning-disabled users who
have difficulties with graphical repre
sentations of text.
According to IBM , OS/2 2.0 will be
able to run Windows applications; this
may eventually give blind and learning
disabled people access to that graphics
based environment. I think Screen
Reader/PM will evolve into a stable and
highly reliable access package, one that
will provide many disabled users with
the freedom the coming of the GUI al
most took away.

Joseph J. Lal.Zllro is the cofounder of
Talking Computer Systems in Cam
bridge, Massachusetts. He is writing a
book on assistive technology for the
American Library Association and is
project director for the adaptive-tech
nology program of the Massachusetts
Commission for the Blind. You can
reach him on BIX as "lal.Zllro."

The text that is enclosed within the borders of the selector is the
text that the screen reader would speak.

Construction Toolkit
Now , I'll build a toolkit of utility functions that you can use for
constructing and maintaining the resource information.
The software performing the display reconstruction is driven
from low-level GUI graphics functions . Therefore, with some
exceptions , OSM utilities used to construct and maintain the
model appear like operations being performed by the graphics
engine. These operations are performed on text or database
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HOOKING X WINDOW SYSTEM
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representations of bit maps, cursors, or icons, as opposed to
pictures or actual bit maps.
The uti lities required to handle text are clipping , erasure,
text merger, and text transfer. These tools must handle icons as
well as text. Developers do not normally worry about clipping
text to the windows in their GUI applications. Text running out
side the window must be clipped off by the low-level graphics
routines, and the code constructing the model must also per
form the ame operation. T herefore, the model must provide
tool s to clip the text to the clip region supplied by the software
constructing the model. This region is represented by an array
of rectangles defining the visible domain.
You can use text-erasing tools when placing one window over
another or when you reduce the size of a window . You can use
text-merger tools when you combine text wi th other text having
the same handle and screen baseline. Simply put , text is merged
into an OSM bit-map representation using common baselines .
Performing a BitBlt requires tools to transfer functions for
text and cursors-for example , if you are moving a window
from one part of the display to another, or when text that was
previously drawn to a memory bit map is tra nsferred to the
screen . Therefore, tool s are also required for moving text be
tween the visible display portion of the database a nd the nonvis
ible off-screen portion where OSM representations of bit maps
are stored .

OSM

Client
pool

Client 1
-- Client 2

-B

To build an off-screen model,
you must hook low-level
graphics commands ro call
the parch code that constructs
the model. Here, the screen
reader uses the X
diem/server relationship
to hook low-level graphics
comnwnds.

lecture . X Window System is based on a client/server model. X
applications (clients) communicate with the X server by send
ing and receiving messages over a socket (see the figure).
When the X server in itializes, it creates a socket that clients use
to establish new connections and returns the socket address to
the ca lling environment . When a new client starts, it uses that
socket address to connect to the X server.
To establish a new connection , the client connects to the
socket and receives a new socket to use for communication.
When the X server accepts a connection , it receives a new
socket connected only to the new client , leaving the origi nal
socket open for new connections .
SRD patch software intercepts this communication by chang
ing the socket address that clients use to connect to the X
server. New clients use the modified socket address and con
nect directly to the screen reade r instead of the X server. The
SRD then connects to the real X server on behalf of the client
and manages a ll socket 1/0 between the client and server.

Screen Reader's View
Regarding the screen reader 's interface to the model , the OSM
must notify the SRD of cursor changes and window updates.
co111inued
Ale

£rlnt ,Graph

System Dependent
Now , on to building the model. The construction code , called
the patch code, is operating-system dependent , because spe
cific patch-code function calls are patched or hooked in with a
subset of the low-level graphics calls. The calls to hook are
those that draw text ; perform BitBlts; save bit maps to di play
card memory ; restore bit maps from display card memory;
select and unselect bit maps for drawing; de lete bit maps ; map
display buffers to windows; draw rectangles, boxes, borders ,
and region s; and update cursors.
For each of these graphics calls, you have a corresponding
patch function call. The job of these patch functions is to di
rectly mimic the low-level calls by performing the same opera
tions on the model. For instance, the instruction drawtext
would draw text on the screen as well as merge text into the
model.
How you hook these calls depends on the GUI system archi
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n t iis orus - spreadsheet, th e view is the spreadsheet
itself. Th e blind user has the option oflooking at a subset
ofthe view or a viewporr (e.g., column]) . Th e cursor is at

OS/2 PM.
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Chaotic Progress
Janet J. Barron

uppose th at , or some reason ,
soc iety confined you to a self
contai ned world and tagged you
as " disabled ' or ' handicai;>ped ."
Although your mental capacities were
OK , you couldn't travel around unaided
or get a job to support yourself. With the
advent of th microcomputer and de
vices th at let it speak, howeveo, you
qualified fqr a job, and life changed for
the better.
hen a long ca me the GUI a technol
ogy that quickly became popular and
pervasive in the enabled world (see
"Windows of Vulnerability ," June
BYTE) . But because it couldn't talk,
you began to wonder if you'd have to i:e
turn to the kind of isolated existence you
knew beforeGUis . It was a pretty scary
thought.
Now organizations and people have
begun to develop ways to provide access
to the GUI. And therein lies the most re
cent good news regarding adaptive tech
nology . " Talking" graphics are on their
way. Enhanced screen readers will al-

S

low those disabled people who were al
most shut out of the computing environ
ment by the GUI's coming to do their
jobs and keep up with the changes in
technology .
For a good while now, severa l com
panies have been working in the field of
ada tive technology (e .g., Berkeley
Systems of Berkeley. CA , and Dragon
Systems of Waltham~ MA) . Also among
the organizations involved in these ef
forts are the University of Wisconsin's
Trace Research and Development Cen
ter and Johns Hopkins University 's Ap
plied Physics Laboratory in Laurel ,
Maryland . As a result of increased ac
tivity in assistive technology , some
great things are happening.
Ten years ago, Johns Hopkins held a
competition to motivate people to create
innovative computer technology to help
the disabled. The competition was very
successful , and many of the ideas en
tered in the contest have become main
stream products ano programs used by
people who may be blind , deaf, learning

Cursor changes and window-update notifications are per
formed either by setting flags, in the case of polling, or by vari
ous means of interprocess communication (IPC) on multitask
ing systems.
OSM change notifications result in the SRD' s referring to
the OSM to check for important updates . Therefore, the SRD
software writer needs to reduce the OSM viewing area to a par
ticular application or window . This area of the model is called a
view, and a subset of this view is called a viewporf. OSM soft
ware must provide tools to set up and mainta in views and
viewports.
An example of the way you use views and viewports is the
Lotus 1-2-3/G spreadsheet shown in the screen. To construct a
view of the spreadsheet , the SRO must pass the OSM the
spreadsheet's bounding rectangle and all window identifica
tions composing the spreadsheet. The OSM then extracts al l
view text and sorts it by baseline . The user then might ask the
SRD to isolate a specific spreadsheet column for ease of use .
Upon such a request , the SRD vocalizes each column (i .e .,
viewport) entry.

Turning On the Lights
Here' s an example of how text drawn by a n application GUI
program is spoken by a screen-reader program . First , an appli
cation uses a standard application programming interface call
to draw " Hello World " in an OS/2 Presentation Manager (PM)
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disabled , developmentally disabled, or
physically disabled. The computing
world has changed dramatically in the
past 10 years . So aul Hazan , the Johns
Hopkins project director who directed
the first national computer search, is
doing it all over again this year.
This yea r' s contest is cosponsored by
the National Science Foundation and
MCI Communications. Besides the top
prize of $ 10,000 , numerous other
awards and recognitions include smal 
er amounts of money, computers, and
certificates . Winning entries will be ex
hibited at the Smithsonian Museum in
Washington, D.C., in February. The
main payoff, howeve r, won 'r be the
money or the other prizes. It will be new
and innovative technology developed to
help di sa bled people actualize their
potentials.
l'he Trace Center works in severa l
areas to address the com munication
needs of people who are nonspeaking
and have other severe disabilitiP.s . Much
of the work at Trace is directed toward

window. The application cou ld use a function called WinDraw
Text to place the text in the window. The WinDrawText func
tion results in a low-level graphics engine call to GreChar
StringPos. For GreCharStringPos , there is a corresponding
call to the patch-code function OsmCharSt ringPos, passing it
the same parameters .
PM is very helpful in providing ma ny query functions
needed to build an OSM node before placing it into the model.
The construction code uses function s such as GreGetClip
Rects and GreQueryFontAttributes to obtain clipping and
font information . When the necessary information is acquired
from the Gre fun ctions, the patch code then determines the text
colors by performing its own color mixing .
Next , a database node is constructed . OSM utilities create
the node; add the font , color, spacing , text, and text bounds ;
and clip the node to the region. If the text is still visible, a win
dow handle is retrieved from PM and placed in the node. Fi
nally , OSM utilities are used to merge the text into its proper
place in the database-in this case , the visible (displayed)
portion.
After the text is merged into the OSM , the SRD is notified.
Assuming that " Hello World" is in the current view , on the
next keystroke command , the blind user could hear the SRD
speak what is in the window . If "Hello World " were the only
text to be displayed in the window , the user could program the
SRD to speak it automatically on update .

MAKING THE GUI TALK

studying ways in which nonspeaking
and physically impaired people can con
verse and write using high-technology
aids. Trace scientists are also research
ing and establishing standards for the
control mechani sms used to operate
computers, communication devices ,
and home environmental controls. and
are investigating ways to make com
puters and other e lectronic equipment
more accessible to disabled people .
Gregg Vanderheiden is director of the
Trace Center and a specialist in assis
tive technology. Early on, Vanderhei
den realized that blind and learning-dis
abled computer use rs lacked ways to
access GUJs. Since then , he has devoted
a great deal of his time and efforts to
making GUls accessible to the disabled .
Also working in the area of technol
ogy for disabled people is Joe Lazzaro .
project director for the adaptive-tech
nology program at the Massachusetts
Commission for the Blind . His full
time job is trying out technological de
vices and matching and fitting them for
disabled people so that they can obtain
jobs and become self-s ufficient.
Joe writes for BYTE (see "Opening
Doors for the Disabled ," August 1990
BYTE) , is a whiz-bang computer pro
grammer and user, and is finishing up a
book devoted to the subject of adaptive

technolog y. Because he is legally blind,
this subject is important to him-adap
tive technology actually did open up his
world . Now , because of computers , he
can help others become enabled .
One man whom Joe and technology
have helped become productive is Den
nis, who is blind and wheelchair-bound ,
is missing fingers and a leg, and has
other complications caused by diabetes .
Joe's first adaptation for Dennis was
speech output for MultiMate on his
DOS-based computer.
Because Dennis 's job is as a counsel
or (ombudsman) to help disabled people
obtain se rvices and get help . he must
make phone calls and write effective
formal letters to se rvice companies and
vendors. He must also prepare reports
regarding clients and contacts that go to
his super vi ors once a month .
Because of Dennis"s missing fingers ,
speech capabilities for his computer are
not all that he needs. Joe is considering
providing a program for him called
Dragon Dictate by Dragon Systems . To
use an application such as a word pro
cessor or a database. Dennis would load
his software by speaking verbal com
mands into a desktop microphone . Then
he could dictate rather than type his let
ters and documents and use verbal com
mands to edit , format. and access and

Twisting Screen Readers' Arms
This is a good time to di sc uss the effects of making the curre nt
screen reade rs work in the new GUI system environment. Mod
ifying c urre nt sc ree n reade rs to accommod ate the new GUI
software is no e asy task . Most o f these syste ms run under DOS
as TSR prog ram s. Unlike DOS , leading GUI softwa re operates
in multitasking environme nts whe re applications arc running
conc urrently . The SRO pe rforms a juggling act as each appli
cation gets the use r ' s input.
Since an SRO is a new multitasking application itself, it must
use form s of IPC , like queues. PM a nd Windows use message
queuing so that windows can re ce ive keyboa rd and mouse input
and communicate betwee n othe r windows. A prog ram re ma ins
dorm a nt most of th e time, until it re ce ives a message.
Ope rating syste ms like OS/2 provide for multiple full -screen
sess io ns as well as a GUI. Due to the protecte d-m ode e nviron
me nt of systems like OS/2 , SRO develope rs must now write de
vice dri ve rs to access the protected full -screen d isplay-buffe r
memo ry of no n-GUI application s.
With mac ros or a full -profile lang uage used by c urre nt full y
fun cti onal SRO syste m s, you ca n prog ram how each applica
tion is read to the use r . The blind user o r the SRO deve loper
must write profiles to employ multit asking constructs a nd be
able to disting uish GUI constructs like window classes for var i
ous syste m a nd application control s.
Writing new prof iles for these syste ms will re quire m ajor re

control the information .
The new technology will double Den
nis 's output almost immediately . And
as he grows more proficient with th is
type of technology. he can expect a
four- to fivefold increase in his produc
tivity . With a system such as Screen
Reader/ PM , Dennis would also have ac
cess to the GUI to produce a pictorial
representation by job of all the clients
he deals with across the state . For in
stance, he could import hi s client data
base into his spreadsheet and produce a
pie chart or other type of graph.
According to government fi g ures , 25
million Americans are disabled . Two
laws have recently been passed that. be
sides indicating concern for the qu ality
of life of people who are disabled. have
significantly stimulated new work in
adaptive technology (see the main text) .
Because of these new laws and the ef
forts of those who are tweaking technol
ogy, many formerly dise nfranchised
people are finally reaping benefits from
using computers that open the world of
the enabled to the world of the disabled .
But. as Richard Schwerdtfege r says in
the main text, there is still much to do .
Jan et J. Barron is a BYTE technical edi
torfor State ofthe Art/Features. You can
contact her 0 11 BIX as "neural. "

writes to the e xisting software base a nd is a ha ir-rais ing ex pe ri
e nce. If you resize the w indow , text or child windows within the
fra me m ay disappear . The write r can ' t a lways count on the tex t
o r icons re ma ining in the window .

Capabilities and Shortcomings
With the new technolog y , screen reade rs will be able to work
with most popular GUI softwa re packages. These include the
new GUI ve rsions of Microsoft Word a nd E xcel or Lotus 1-2-3
for Windows and PM - any application th at re lies ma inl y o n
text o r ico ns.
The new sc reen-reader wo rld still won ' t be a utopi a n o ne .
The di sabled will have proble ms with pac kages such as C o rel
Draw , which draws pictures as well as te xt. It includes no way
to desc ribe the pictures to the blind user. Di sabled people will
a lso have trouble with othe r packages that canno t te ll the m the
location of graphical images on the sc reen . In addition , some
softwa re pac kages construct sc reen tex t fro m lines rathe r tha n
from fi xed fo nts . In this case , the application pe rform s the
drawing instead of placing a fi xed font o n the scree n. Access to
thi s text re quires that cha racte r recog nitio n be built into off
sc reen mode ls.

What Else Is Needed?
To full y ex ploit the new technolog y , deve lopers should ma ke
OSM libra ries accessible to the public . Access to a n OSM would
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allow screen-reader developers to tailor their systems to people
with learning disabilities. As an example, a modified screen
reader could say "file disposer" rather than "wastebasket" for
the Macintosh GUI, an enhancement that would help learning
disabled people who have problems translating symbolic repre
sentations into meaning.
Other screen-reader companies wiJI want to develop their
own OSMs. Developing the hook code for AIX or PM is a very
large undertaking . Therefore, GUI systems should provide
hook facilities that allow applications to intercept the low-level
graphics calls and construct their own OSMs.
Release of this new software and promulgation of the new
laws will motivate computer companies to develop more acces
sible systems. But there is still much more to be done.

Sneak Preview
For the past year, I have been part of a project team whose goal
is to convert IBM 's Screen Reader for DOS to Screen Reader
OS/2 and PM . In particular, I've been involved in developing
PM 's OSM.
Commenting on the destiny of Screen Reader/PM , IBM ' s
Jim Thatcher, research staff member and project manager,
says, "Currently, Screen Reader for PM is an IBM Research
Division prototype being used on the job by more than 40 peo
ple in IBM and other companies. It hasn 't yet been determined
whether or not it will become a product. However, we are dem
onstrating it at major conferences, including The World Con
gress on Technology in Washington, D.C., this month, and it is
entered in the Johns Hopkins National Search for Computing to
Assist Persons with Disabilities." (See the text box " Chaotic
Progress" on page 126.)
IBM's Screen Reader/PM is the first fully functional SRD
for a GUI. It is fully programmable. Project team members
have completely rewritten the profile access language to accom
modate PM and OS/2 multitasking constructs. Screen Rea
der/PM automatically switches profiles as the blind user
switches between applications, either on the PM GUI or in full
screen sessions.
The group is also porting Screen Reader/PM to AIX and X.
Screen Reader/ AIX is to be the first GUI screen reader for a
Unix-based system. With this software, the blind user will also
be able to work with Motif. Development of Screen Reader/
AIX marks the beginning of a portable OSM between two large
multitasking operating systems.
Berkeley Systems is rewriting Outspoken for Windows 3.0
and developing a portable OSM called the GUI Access Toolkit.
This toolkit will make it possible for third-party developers to
create and market new access software for Windows and the
Macintosh without having to develop their own OSMs.
These efforts forecast a new era of independence for the vi
sually impaired community. For the first time, blind and visu
ally impaired people will be able to work with multitasking sys
tems. They will be able to perform tasks such as formatting a
disk and running a spreadsheet calculation while they are
logged onto a mainframe and listening to the daily announce
ments in a window.
With software like IBM 's Screen Reader/AIX, blind people
will be able to use workstations . This access will open many
new jobs now unattainable by visually impaired people. •
Richard S. Schwerdtfeger is an independent software consultant
specializing in OS/2. He is working with the Screen Reader/PM
development team at IBM 's T. J. Watson Research Center in
Yorktown Heights, New York. You can reach him on BIX as
"rschwer. "
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Whither xBase?
The foremost applications development language for the microcomputer
derives its vitality from aggressive competition
MARC SCHNAPP

T

he birth and growth of Ashton-Tate's dBase II typi
fied the glory days of personal computer software
publishing in the early 1980s. dBase II was the prod
uct of creative design thinking and astute marketing.
There was no dBase I, but calling it dBase II lent a sense of
maturity to the newborn package.
Wayne Ratliff, a developer at Jet Propulsion Laboratories,
built dBase II as a programmable CP/M data management
system intended to handle extracurricular office matters. It
was the age of garage entrepreneurship.
Although xBase started as a monolith, it isn ' t one now .
Many xBase products are available today, including the fa
ther of them all, the dBase series-originating from Ashton
Tateand now published by Borland. Others include FoxBase
and FoxPro from Fox Software (Perrysburg, OH), xBase for
Windows from Borland International (Scotts Valley, CA),
Clipper from Nantucket (Los Angeles, CA), Arago Quick
silver and dBXL from Wordtech Systems (Orinda, CA),
Force from Sophco (Boulder, CO), dBFast/Windows from
Gensoft Development (Bellevue, WA), and Recital from Re
cital Corp. (Danvers, MA).
In August, Borland bought out Ashton-Tate. Borland was
already developing a Windows xBase product; it will be in
teresting to see how it meshes both product lines. Marrying
some of the best minds of the language business with power
ful database tools could be a winning combination.

The Component Parts
The prime elements of xBase are the data model , the data
file formats, and the applications development language.
xBase products are not relational. The relational model
yields sets of data that use the primary key as their means of
access; classic xBase aceesses data one record at a time.
xBase includes nonprocedural query constructs to yield data
sets-traditionally the least efficient means of yielding data.
dBase II offered no built-in support for one-to-many rela
tionships and limited user access to two tables at a time. To
day's xBase implementations support one-to-many relation

ships, multiple parent-child relationships, and outer joins.
But claims of relationality would seem to be more the result
of entrepreneurial zeal than of reality.
Lacking the fundamentals of a relational architecture,
xBase has never provided assurance of referential integrity.
Should you remove a parent record (e.g. , an invoice summa
ry), xBase has no means of automatically cascading the de
letions to child records and updating the primary keys for
those child tables. dBase IV acknowledges the problem by
making multiple-table views read-only.
Referential integrity protections for xBase must be im
plemented programmatically. With the anticipated market
growth of database servers, the solution will undoubtedly
appear at the back end.
Probably the most enduring file format of DOS is xBase' s
DBF. It consists of a binary file header followed by fixed
length ASCII field data. The header holds the total record
count, update date ,
field names and sizes, IJI ITC
T I L ACTION SUMMARY
and data types .
However , xBase' s
greatest strength lies
Fathered by Ashton-Tate's
in its appl ications de
dBase II, xBase is a generic
velopment language.
term for dBase-inspired prod
It has evolved signifi
cantly over time and
ucts. Defining that term is
offers sufficient depth
another story. Some features
to avoid deficiencies
are shared by all comers, but
in the data model.

many are specific to individ

ThexBase
Language

ual implementations, and the '

The xBase applica
tions development lan
guage inherits most of
the field data types
that the databases sup
port.

permutations and combina
tions of features are as varied
as the product names.

continued
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BACKPACK.
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• Character contains alphanumeric data. dBase IV allows up
to I-KB strings.
• Numeric holds up to 19 bytes, including positions for the sign
and decimal point.
• Logical is for Boolean values.
•Date is stored internally as an 8-byte string, YYYYMMDD.
Date fields and variables can be used in calculations.
• Memo is a variable-length field . A 10-byte pointer containing
the location of the memo record in an associated memo file is
stored in the DBF (e.g., if CUSTOMER.DBF is created with a
memo field, xBase creates an associated file for the contents of
the memo). dBase ill, III Plus, Clipper, Arago, and FoxBase
Plus memo files use the DBT extension, while FoxPro uses its
own FPT format. Although Clipper has no memory-variable
data type corresponding to memo, its string-variable maxi
mums of 64K bytes provide an adequate vessel for memo data.
• Float is a numeric field. It is actually an Ashton-Tate com
patibility measure intended to retain the floating-point math of
dBase III Plus. Numeric fields (and numeric-type memory
variables) in dBase IV use binary-coded decimal. Arago sup
ports float fields but uses floating-point math for float and nu
meric field types. Clipper has not adopted float.
•Picture is fully implemented in FoxBase+/Mac and dBFast/
Windows. FoxPro shows a picture field, but it's not yet avail
able to users.

Most xBase products support multidimensional arrays. Clip
per 5.0 has the most intriguing array implementation, permit
ting array elements to point to other arrays. Clipper leads with
array-handling functions, with FoxPro 2.0 in close pursuit.
Variable and field names in xBase are up to 10 characters
long and must begin with an alphabetic character. The symbols
may include digits and underscores. Owing to dBase's interpre
tive looseness, you must not use keywords as field or variable
names. Arago supports symbol names of up to 32 characters.
The xBase language is insensitive to case in symbol names.
xBase includes branching logic, procedural commands, and
a standard library of functions. Under dBase II, xBase was a
command-driven language augmented by hard-coded conver
sion and system functions. Because a high proportion of dBase
users worked interactively at the dot prompt, the language also
had its share of nonprocedural commands. Among other tasks,
these commands can print fields and delete records.
The language comes with a primitive set of control struc
tures : DO ... WHILE, IF . .. THEN ... ELSE, and DO ...
CASE ... OTHERWISE. Unlike C and Pascal, xBase CASE
statements test for independent conditions, not varying in
stances ofa single variable. As soon as xBase encounters a valid
condition, it executes the code within the CASE statement and
then drops completely out of the block. Clipper, FoxPro, and
Arago implement variants on the classic FOR loop.
The xBase language also contains several variable-scoping
directives. A public variable is globally available anywhere in
the application. A private variable is not visible to modules
above the one that declares a variable, but it is available to
lower-level routines. Clipper 5.0 adds two notable lexically
scoped variables . A local variable is visible only within the
module in which it's created. It expires when that module is no
longer executing. And a static variable is visible only with in the
module in which it's created. Its current value is maintained
when the module is no longer active .
dBase II was an interpreter. With the notable exception of
Force, xBase language conventions still bear the marks of in
teractive features: loose typing and macros . Unlike languages
designed for compilation, xBase supports variable typing by

Three great reasons
to buy dBASE now:
./1. Borland's commibnent to dBASE
.1 2. Borland's commibnent to technology
.1 3. Borland's commibnent to custome1S
-~

Now that it's from
_, • ·11
I~
Borland, you can buy
'
dBASP with total
confidence. Simply
stated, Borland is fully
committed to delivering
more power, more
flexibility and better support to the
whole dBASE community.
:.

IOl l i•D

the desktop to the mainframe
with our InterBase server.

'

Borland advances the
dBASE standard.
Because Borland is the leader in object
oriented technology, today's dBASE
buyer will get more features and new
dB ASE releases in less time - such as
SQL server links, event handling,
object-oriented extensions to the
dB ASE language and compilers that
generate fast, tight code.
In addition, dBASE users will be
able to effortlessly integrate data from

'

Borland leads the way. Borland is
committed to advancing the dBASE
standard on multiple platforms - DOS,
Windows, VAX VMS, Sun, UNIX and
Macintosh.

Borland support means greater
customer satisfaction.
Now that dBASE is from
Borland, dBASE customers
are assured of
world class support.
In fact, JD. Power
and Associates ranks
Borland "Best
Application Software
"Best application software in customer
in Customer Satis
satisfaction in Small to Medium-sized
faction, in small to
and Large Businesses"
medium-size and large
businesses."

-ll!~~9MR.
Borland

-

Borland, your database partner
in the 90's.
When it comes to technological
innovation and customer satisfaction,

Aspeclal offer when
you buy dBASE now.
Buy dBASE from
any dealer between
November I, 1991
and January 31,
1992, and get a $100
manufacturers rebate.
(See the coupon
accompanyi ng this ,
ad for details.)

See your dealer today or
call 1-800-568-9092 now
for rebate information.
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XBASE PLATFORMS

The companies shown provide xBase products for the
platforms listed.
Platform

Company

DOS

Borland (Ashton-Tate), Fox, Nantucket , Wordtech,
Sophco
Gensoft, Borland,, Foxi, Nantucket,
Ashton-Tate , Fox
Borland (Ashton-Tate), Recital, Wordtech , The
Santa Cruz Operation (FoxBase)
Borland (Ashton-Tate), Recital
Computer Associates2

Windows
Macintosh
Unix, Xenix
VAXNMS
MVS

' Annal.need but not shipping.
An nol.nCed in 1989 but prospects unknown.

2

context. Unlike BASIC, the xBase language needs no suffixes
to signal the data type. Some people consider this flexible,
while others see it as disastrous. It's entirely possible to step all
over yourself by changing data types on the fly . xBase won't
complain unless you stir up a data type mismatch .
A popular aspect of the xBase language has been its macro
expansion capability. By first assigning a string to a variable,
the xBase run-time interpreter could be forced to expand the
string's contents. Before Clipper, macros were used for array
simulation. In addition , xBase is modular and includes the abil
ity to pass parameters. It can also create larger files with dis-

crete modules (identified by the PROCEDURE identifier).
User-defined functions are available to return values to calling
routines. UDFs are especially useful when placed in line with
nonprocedural xBase code. The result looks clean and upholds
the tenets of structured programming.
xBase' s language is weak on querying and strong on applica
tion building. xBase has not been immune to the siren song of
Structured Query Language, but there has been an edgy rela
tionship between the two. With the release of FoxPro 2.0 in
mid-1991, SQL is no longer a flash in the pan. The underlying
FoxPro database engine is speedy, and Fox Software added its
Rushmore technology, which is a bit-mapped indexing tech
nology that facilitates common query types. To effect multi
table queries subject to Rushmore optimization, developers
must use SQL. It's not that FoxPro banishes xBase code- it's
that xBase code doesn't resolve to set logic.
Borland's entry with a Windows product for xBase develop
ers will leverage the company's SQL requester technology. As
Borland assimilates Ashton-Tate, a cleaner, faster dBase IV
should emerge. Borland also acquires the Interbase server tech
nology ; it, too, provides SQL connectivity.
A vital characteristic of xBase has been the active market of
third-party products-a result of the large user base. Documen
tation tools, report makers , code generators, and even file-re
pair utilities are broadly available. xBase has been too formida
ble a market force to stand still-it's sprouting up on multiple
hardware and operating-system platforms (see the table).
As the market has fragmentep, with language dialects be
coming increasingly distinctive, publishers of DBMSes are
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How An UnlimitedImagination
Thrives OnALimitedBudget.
The world's most-persuasive graphics software is now the most-affordable.
CA-Cricket Presents is now just $199, and CA-Cricket Graph is only $129.
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Encapsulated Postscript and ASCll Text Files.
Need grap hs fo r the slide show? Switch
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twelve graph ty pes, plus all the color and fonts you
need. With just a fe w clicks of the mouse, you'll have
the charts and grap hs th at'll make your presentations
shine.
So ca ll 1-800-645-3003 today fo r the location of
~
®
yo ur nearest dealer.
Now there are no limits to
•AOMPUTER
what the mind, or the wallet,
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can do.
Software superior by desi9n.
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Rely On The MINUTEMAN UPS
For LAN Protection
·
Spikes. Surges. Overvoltage.
Undervoltage. Brownouts.
These things happen. And they
can do irreparable damage to
your equipment and data 
unless you're protected with
MINUTEMAN Uninterruptible
Power Supplies.
MINUTEMAN protects all
your equipment and data. All
the time. In fact, in the event
of power failure, it will safely
and automatically shut down
an unattended network.
No matter what your needs
are, MINUTEMAN can pro
tect and interface with
everything from a stand alone
workstation to the largest of
the IBM AS/400s. We also
provide 220-volt international
models and Automatic Voltage
Regulators.
So call the experts for LAN
protection and receive a free
power protection package.

1·800-238-7272

MINUTEMAN detects power failure, alerts network and continues to
provide computer grade power until shut down command is issued.
STANDBY UPS MODELS

ON·LfiE UPS MODELS

UNATTENDED SHUT DOWN

300 VA to 2300 VA

500 VA to 10,000 VA

Sinewave output

True double conversion

MINUTEMAN UPSs are
network ready for unattended,
orderly shut down of every .
available operating system.

Small, lightweight design

Static by-pass standard
Sinewave output
Lower pricing than ever

MINUTlllMAN®

FOR LA.N .
NOV l l.l

\A•i

TESTED AND
APPROVED

UNINTERRUPTIBLE POWER SUPPLIES

Ne!Wx• Compot!b'e

Novell approved UPS moni1o r boards

© Para Sys1c111s, Inc. 1455 LcMay Drive , Carrolhon, Texas 75007 Phone: 214-446-7363 FAX: 214-446-90 11
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WHITHER XBASE?

GRAPIDC TOOLS LIBRAR
~1~

PCXIO: SourccCodcLlbraryavoil. in "C" or Assembler

*'lf!?MUi·~ for fast rcadfwrite & dis~lay of PCX files at any point on

~-

screen or memory. Exammc hcodcra, palettes, compress d ata
and clip images. Grcyecole & Color Mopping. Readable, easily

•

releasing products of broader scope. dBase IV , FoxPro, and
Arago include code generators. The third-party market is like
ly to shrink as a result.

mooifo1b1c. $29s.

PC_VDI: Virtual Device Interface. Display and Printed
•

graphics. High Speed, high quality draw and print at 60 to 600
dpi. Text at any angle. Scale text. All GKS draw. $395 .

The Evolution of xBase
Nantucket has played the leading role in improving the xBase
language. Clipper introduced arrays, control structures, vari
able scoping, flexible multiple-table links , and the VALID
clause-a means of testing data integrity at the field level.
While xBase has supported mixed-language development of
sorts from the start (dBase II permitted PEEKs and POKEs),
Ashton-Tate' s implementations required run-time loading of
separate binary files. Coupling and error handling are awk
ward. Clipper, on the other hand, offers a well-defined inter
face for C and assembly language modules. You can pass pa
rameters to and from these non-xBase modules .
While Nantucket has been a responsible party in the frag
mentation of the xBase language, the inclusion of a preproces
sor also gives Clipper a tool to make it the Great Conciliator. It
not only adopts the #define constants and conditional compila
tion features that C programmers take for granted, but it also
adds constructs for creating custom commands.
Borland promises to accelerate the pace of innovation. It will
bring object-oriented language extensions to xBase as it has to
Pascal. Attaching a method to a Windows push button is only
one step away from today's xBase PROCEDURE.
With B.orland in the xBase world, multiple-language support
will take on added meaning. Using Borland C++ or Turbo
Pascal for Windows, you can create specialized dynamic link
libraries that xBase for Windows can use.
Borland offers a preprocessor that draws on the company's C
compiler experience. Using a subset of standard C called Tiny
C, you can insert #c and #cend directives in xBase code. Tiny
C supports type and typedef declarations, C expressions, pre
fix and postfix operators, and bitwise operations.

Current Directions
xBase derives its vitality from aggressive competition. It's also
the victim of that same force. When Ashton-Tate was slow to
enhance dBase , entrepreneurs on the periphery began to leap
frog the market leader.
FoxBase Plus appealed to those who sought a faster, better
dBase. The earliest Clipper customers wanted to be able to
compile their dBase III Plus applications and bypass paying
royalties to Ashton-Tate. It was fairly simple to port an applica
tion you had previously written using dBase III Plus. And per
haps you'd be tempted to use a few of the enhancements found
in your newly adopted product.
The transition is not so smooth nowadays. Unlike COBOL or
C, there's no arbiter for xBase language standards. An abortive
effort to establish such a standards committee crumbled under
hints of legal action from Ashton-Tate. The company had tradi
tionally claimed the language as its own and viewed a standards
effort as an incursion into its intellectual property. Thus , xBase
is a simply generic term that describes the realm of dBase and
dBase-inspired products.
Competitive tactics work effectively to set up exit barriers
for those contemplating adopting a different xBase product.
Once when Ashton-Tate released a product, its competitors re
sponded with a new baseline. That resulted in a de facto stan
dard. Nantucket would introduce a valuable new feature , and
Fox was likely to acknowledge that same construct. No longer.
The struggle for xBase has been to keep pace with the slicker
look of today's popular software packages. Wordtech opened
the battle with a set of character-based windowing commands.

For MS WINDOWS 3.0 $39s.
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Graphics and image linkable
functions . Draw. merge, clean and edit large drawings ,
scanned B/W, grayscale and color images . High
resolution draw or overlay on Image (lines, arcs,
polygons. ou~line s.calable text, sp!ines etc.) in bitmap up
to 64 MB Is size with selectable pixel depth and aspect.
EMS, XMS . SCANNER INTERFACE {OFI, LOGITECH,
MICROTEK, HP, HOWTEK) . High speed bulk scanning
from your program {part or full page BIW, color or
grayscale) . Image pan, scroll, rotate{any angle) , scale,
zoom. Scale and print. Import TOA !TARGA), GIF, RAW ,
~CX or TIFF ICCITT•. GRO~P 3 •. LZW, PACKBITS, RGB)
images fo: processing . Dithering. Convert color and
greyscalo images to BIW. Map TARGA to VGA. HP-GL
and PaintJet. Pre-view & Print. Data Compression. Image
Database. Fill in scanned form . Imagine applications .
Save time and effort. JUST USE IT. $895. GROUP 4

optionally available: View A 10 E eize. Laecrdata to TIFF.
Make your own image station. Dual Page {1600x1280) Monitor
support. 'C' and C+ +,MS QuickBasic & Basic, CLIPPER.
Here lo Super. 1024X768X256. No shipping charges.

-

NOV A INC.

708-882-4111

2500 W. Higgins Road, #1144
Hoffman Estates, IL 60195
FAX:

708-882-4173

DOWN LOAD
DEMO'S & INFO
BBS:

708-882-4175

COi\IIPUTER SECURITY PRODUCTS
COMPLETE LJNE OF PROVEN AND EASY TO INSTALL
COMPUTER SECURITY PRODUCTS FOR COMPUTERS.
PREVENT
COMPUTER THEFf!

Kahlil™ Security System
This system allows you to secure all your
computer components: CPU, monitor,
keyboard, printer. Internal component
security: Kablit fasteners secure the rear
panel of CPU protecting internal boards
and hard drives. Fasteners available for
all applications. Prices $34.95 to $49.95
depending on system.

Disk Drive Lock™
Prevent anyone from copying your data.
Protect your data from hannful viruses.
Prevent unauthorized use of your drive.
Installs easily and quickly. Models
available for 3 1(2" and 5 1/4" drives.
Li st price $24.95.

Order your free catalog of these and many other security products.
Purcha•c orden accepted. Quantity pricing ovallablc. Shipping not Included. MC/VISA
accepted. Dealer inquJr~s lnvll«i.

Secure-It, Inc.
18 Maple Court
East Longmeadow, MA 01028

1-800-451-7592

continued
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Easy Access
ith the rapid acceptance of
GUls on a variety of plat
forms, more flexible , less
hierarchical interfaces are be
coming the rule rather than the excep
tion . This trend is gradually emerging
in the xBase world with character-based
versions of GUis . Vendors of products
like dBase, FoxPro, Clipper, dBXL,
and Quicksilver are noting the schism
between the polished look of commer
cial windowing programs and the pro
saic xBase language applications.
Systems Application Architecture is
IBM's plan to bridge the company's as
sortment of CPUs and operating sys
tems and to unify applications across
the IBM spectrum. IBM specifies four
components for SAA.
The Common Programming Inter
face portion prescribes the languages
(C, COBOL, and FORTRAN) that IBM
will support acrnss platforms. The
Common Communications Support
component proposes methods of trans
ferring information among machines .
The Common Applications section, if
implemented, will be available on vari
ous CPUs. And then there's the Com
mon User Access (CUA) component.
CUA is the one component of SAA
that has already put down roots. The

W

goal is to replace a wide variety of soft
ware interfaces with some guidelines
for consistency. IBM's OS/2 develop
ment partnership with Microsoft has
paid off at least with visibility for CUA.
Although Presentation Manager de
livered the first CUA-compliant operat
ing system, many people feel that OS/2
is not yet ready for prime time. How
ever, Windows 3.0 offers a virtually
identical interface. As a result, CUA is
winning an enormous user base .
Once you master a CUA application,
it takes less effort to learn each subse
quent package . IBM offers three rea
sons why CUA results in enhanced pro
ductivity . Physical consistency means
coordinated hardware design across
product lines; semantic consistency
means that you can reasonably expect
certain sequences and actions to cause
certain results; and semantic consisten
cy also provides known elements , each
with its own meaning and purpose .
For example, in CUA-compliant in
terfaces , pressing a push button invokes
direct action, while checking a check
box indicates that you 're selecting a fea
ture. CUA advocates a paradigm shift
designing an object-action strategy for
the user interface. Applications permit
you to focus on the data, giving you the

dBase IV validated the concept while establishing the language
standard (one that Wordtech's Arago adopts faithfully) . Fox
Pro amplifies on the theme, adding full-fledged mouse support
and user-sizable windows.
Nonprocedural interactive tools become more significant
than language features. Both FoxPro 2.0 and Borland's forth
coming Windows product make major inroads into applications
design and development. FoxPro offers screen painter and re
port facilities . dBase for Windows includes graphical ap
proaches leveraging Borland's object-oriented R&D. Arago
Quicksilver and dBXL offer character-based implementations
of the Common User Access interface paradigm (see the text
box "Easy Access" above).
xBase could benefit significantly from an active data dictio
nary, ensuring that every application accessing the data would
play by the same rules . Field-level picture masks, validation,
prompts, error messages, help text, and labeling information
could simplify screen design immeasurably. The ability to
identify primary and foreign keys and the relationships be
tween tables could lead to referential-integrity features. Recital
and Emerald Bay offer such features, but other, more well
known xBase products need them badly.
138
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feel of directly manipulating informa
tion as you create the final product.
CUA always places its information on
panels . Each panel constitutes discrete
frames of related information . Word
processing packages with their many
text-styling options use these panel dia
log boxes to great effect.
Database applications benefit, partic
ularly in the design of ad hoc queries.
Through the common interface, the ap
plication can present you with all the
data elements, operators , values, and
Boolean operators you might need to
use. While traditional xBase code dic
tated multiple passes through menus,
CUA designs require fewer passes, thus
promoting a flatter access system.
CUA objects map neatly to data se
lection. Selection fields, with their abil
ity to display scrolling lists from arrays
or data files , enable you to identify
valid options quickly, promoting table
driven designs . Check boxes offer a viv
id metaphor for Boolean values, and
choice fields quickly present all the fi
nite values for a data-entry field . With
a solid applications development lan
guage and a highly usable front end,
database applications using CUA-com
pliant interfaces will bring greater pro
ductivity to both users and developers.

A Giant Leap for xBase
xBase has become a polyglot product category. As the foremost
development language for the microcomputer, its prestige is
substantial. It straddles two eras: that of the TTY device with
primitive command languages and that of the graphical envi
ronment with object-oriented programming techniques .
Can xBase make the leap into the twenty-first century? So
far, it has shown impressive progress. The release of FoxPro
2.0 and the entry of Borland into the xBase market are promis
ing signs of what' s to come. And Borland' s buyout of Ashton
Tate offers interesting possibilities. "For many years , we have
maintained that command sets as functional items should be
promoted as open standards, and our commitment is to make
the dBase commands an open standard for the benefit of all
software users ," says Borland CEO Philippe Kahn . xBase has
demonstrated resilience in its first decade. Perhaps a standard
language core may usher it through the next 10 years . •

Marc Schnapp is the founding president ofthe Professional As
sociation ofDatabase Developers. He is a technical communi
cations specialist and an xBase applications developer and
trainer. He can be reached on BIX clo "editors. "

The
INIELLIGENT ARRAY SUBSYSTEM FROM CORE.
A UNIQUE Ilv1PLE1v1ENTATION OF RAID
WITT-I THE HIGHEST LEVEL OF FAULT-TOLERANCE... EVER.
Hot Plug TM drives.
If any one of tlte five drives friils, the !AS will
automatically rebuild the data on the replacement
drive, while continuing to respond to 1/0 requests
from t/1e lwsl.

Hot Plug TM Controllers.
Five independent controllers.
Any one can fail witlw11t affecting 1/0.
Modular mck-mou11ted units install &
release with tire push ofa button.

Plug '11' Play.
Compatible witIr:
• Micro Clumnel
• ISA,EISA
• RS/6000
• 51111

• Macintosh
• DOS, OS/2
• Novell
• UNfX/Xe11ix
• AIX3.0, Banyan Vines 4.10 & other
platfonns that support SCSI.

Hot Plug TM Puwer Supplies.
Multiple power supplies are co1111ected i11
parallel - any two can power t/1e /AS.

T

he Intelligent Array Subsystem (IAS) features CORE's Hot Plug™ drives, controllers &
power supplies, which are easily replaced while the array continues to respond to I/0
requests from llie server.
You'll never have to down the array or the host to replace a Hot Plug component.
The Intelligent Array Subsystem is available in capacities of 1.3, 2.6, and 4.0 Gigabytes and
features data transfers of up to 20 MB I second.
The IAS supports SCSI aaisy chaining to provide up to 140 Gigabytes of storage capacity per
server..And thelAS easily supports multiple hosts running multiple

operating Sljstems.
So, if your computing environment makes data loss and downtime
simply unacceptable, call CORE today - for the real array.

-~
~

QQRE
INTERNATIO NAL

COREwest 213/595-8966 • COREeast 201/348-3330 • COR&outh/central 407/997-6055 • • Federal Sales 3011258-8818
CORE International (U.K.) Ltd. 0344 861776 • Headquarters & International Sales 407/997-6055 • Fax 407/997-6009
CORE lntcmationnl. CORE. Optima, & HC Moc Series an: t.rademarks of CORE International. Inc. Other 1radc mnrks referenced ore the propt!ny of their owne~. Copyright 199 1 CORE lntema1iona l Inc.
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CSS/3 '"

Complete Statistical System \\ith over 1,000 presenta
tion-quality graphs fuUi•integrated with all procedures and on-screen
graph customization • The largest selection of statistics in a single
system; in-depth, comprehensive implementations of: faploratory
teclmiques; mulli-11X1)' /ables with ba1111ers; 11011pnra111etrics; dis
tribution filling; multiple regression; general 11011li11enr eslima
lio11; logil!probil a11alysis; ge11eral ANCOVA/MANCOVA; slepwise
discrlmi11a11t analysis; log-/ineara11alysis;factora11alysis; dtts/er
a11alysis; m11/Jidimensio11al scaling; ca11011ical correlatio11; item
analysis/rel/ability; surolva/ analysis; lime series 111()(/e/ing; fore
casti11g; lags analysis; q11ality control; process analysis; experi
111e11tal design (with TagudJi); and much more • Manuals with
comprehensive introductions to each procedure and examples •
Integrated Stats Advisor expert system • Extensive data management
facilities (powerful spreadsheet with formulas; relational merge;data
verification; llexible programming language) • Optimized (plain
English menus/mouse) user Interface: even complex analyses require
just few self-explanatory selections (<:55 can be run without manual;
Quick Start booklet explains all basic conventions) • Macros, batch/
commands also supported • AU output displayed in ScroUshccts "'
(dynamic tables with pop-up windows and instant graphs) •
Extremely large analysis designs (e.g., correlation matrices up to
32,000x32,000) • Unlimited size of files; extended precision;
unmatched speed (Assembler, C) • Exchanges data (and graphics)
11ith many applications (incl. Excel®, Lotus 3®, dBASE I , SPSS®) •
Highest resolution output on practically all printers (incl. HP,
Postscript), plotters, recorders, typesetters • lllM compatibles, 640k
or more • Price: S595.

Quick CSS ™ Subset of CSSl3: all basic statistical modules
(incl. data management) and the full, presentation-quality graphics
capabilities of CSS/3 • Price: S295_

CSS:GRAPHICS '"

A comprehensive graphics/chart
ing system with data management • All graphics capabilities of CSS/3
and, in addition, extended on-screen dra11ing, 19 scalable fonts,
special effects, icons, maps, multi-graphics management • Hundreds
of types of graphs • Interactive rotation and interactive cross-sections
of 3Dgraphs • fatensi\'e selection of tools for graphical exploration
of data; fitting; smoothing; spectral planes; Ol'erlaying; layered com
pressions; marked subsets • Unique multi1>ariatc (e.g., 40) graphs •
Facilities to custom-design new graphs and add them permanently 10
menu • Import/export of graphs and data, 15 fom1ats • Optimized
(menu/mouse) user interface; even complex graphs require few
keystrokes: all graphs on this page can be produced from raw data in
less than 20 minutes • Macros, batch/commands also supported •
Unlimited size of files • Highest resolution output on all hardware
(sec CSS/3) • IBM compatibles, 640k or more • CSS:GRAPlllCS is
included in CiS:SfATISflCA (al'ailable separately for S495).

Megafile Manager™ eomprchcnsil'c analytic data
ha..e management system• Unlimited size offilcs (up 10 32,000 fields
or 8 MB per record) • Megafilc Manager is included in CSS/3 and
CiS:S't\Tl~TI V\ (scparatelr S295).

CSS:STATISTICA

'M
A fully imegralcd system tha1
combines all the capabilities of CSSl3 and CiS:GRAPH ICS into a single
extremely comprehensil'C data anal)~is S)'Stem • Price: S795.

Domestic sh/h S per product; 14-day money back guarantee.

II St~tSC~ft~"MAC
2325 E. 13thSt. •1\llaa,OK 74104 • (918) 583-4149
Fu: (918) 583-4376

STATISTICA/Mac '~

A ~mpatible, comprehl'llSn'C dw :uul)'Sls
and graphics S)'Stem designed for the Macintosh • Large selection of statiStical

methods fully Integrated 11i1h presentaUon·qunlJI)' graphics (incl. EDA, multiplots, a
wide selection of Interactively rotalllble 3D graphs; MacOra11cstylctools) I Unlimited

size

or Oles • EXchanges data with Excel and other applications • Price: $495.

Quick CSS/Mac '"

A subset of STATISTJCA/Mac: ill b:isic stttiStical

modules and the full. presentatlon-qualll)' graphics capahillties ofSL\m'TIOJ lac •
Price:. $295.

overseas Otllces: StatSott of Europe (Hamburg. FAG), ph: 040/4200347; lax: 040/4911310, StatSott UK (London, UK), ph: 0462/482822: lax; 0462/482855. StatSoft Pacific (Molboume. Australia) , ph: 613
866- 1766, lax: 613·866-3318, Sto!Sott Canada-CCO (Onlarlo), ph: 416-849·0737, fll)C; 416-849-0918 Avollabl& From: CORPORATE SOFTWARE and other Author!Zed RepreaonhlliVes Wor1dwfdoc Holland:
Lomax BV 02065·98701 ; France: Conceptel (1) 45669700; Sweden: AkademlDala 018·240035: Spain: ADDLINK , SAL: ph: 34-3-469-0722
CSS CSS-:l, CSS GRAPHICS, Moga!ilo Manage<. °'*:I< CSS. STATlSTIC1'. SlalSoll. dllase IV. Excel l.olul. MacO!IW. """'*110oh, ~.,.,,__cl

-
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FEATURE

-

CLASSIC
LANGUAGES,
PART

APL
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Despite its unique symbols and narrow focus, this language
is still finding new applications
DORIS APPLEBY

PL, an acro nym fo r " A Programming Language," sug
gests simplicity itself. It was intended to capture the
ideas and notations of mathematics where simple con
no tes elegance and parsim ony of detail. To those who
are comfortable with APL's symbo ls and methods, the lan
guage is a joy to use. My introduction to it occurred during a
stay at Yale as a visiting fe ll ow in statistics fro m J 980 to
1981. Francis Anscombe was deve loping interacti ve tech
niques for conducting exploratory data analysis, and we all got
to try out his APL programs and dev ise our ow n.
What a difference fro m the FORTRAN, PU !, and BASIC we
knew at the time ! I could de fine a 3-by-3 matrix MAT with

A

3 3 p 4 6 0 3 2 2 1 3 4

MAT -

The system returned

4 6 0
3 2 2
1 3 4
I found its inverse with
ffi MAT

returning the matrix shown in Ii ting l.
What's more, a regression line computed by the least-squares
method could be determined with the sing le Line of APL code
Y ffi X 0

•

*

0 1

where X and Y are vectors containing thex and y coordinates
of a set of observations. If yo u had the right printer (a nd Yale
did), you could print out the data points using equall y terse
APL code. And it was all interactive: no pi nk punch cards
containing Job Control Language and bl ue ones w ith the pro
gram followed by white data cards. With APL, a computer sud
denly became a mi racul ous assistant fo r explo ring experiILLU STRATION : CATHARINE BENNETT <O 1991

menta l data and building statistical models.
Programming in APL is the process of creating new func
tions, denoted by names. APL has a special character for do
ing this, 'ii. If you want to defin e a function REG ( x, Y) to
compute the slope and y-intercept for a linear regression line,
you write
'il R- X REG Y
[ 1] R- Y ffi X 0
[2] 'ii

•

* 0 1

and call it for any two vectors X and Y of equal size with

X REG Y
A pair of values wiJI be re turned. Any data type can be re
turned by a function or be the value of any variable. APL is tru
ly typeless, and any data is first class whether it is a number,
characte r, string, vector, or matrix . But this programming
flexibility is also the source of a problem in using APL: Since
the type of each variabl e is determined dynamically (at run
time rather than at com
pile time), APL has tra llJl ITC
ditionally been an in IJT IL ACTION SUMMARY
te rpre te d la ngu age .
Thu s , APL run-tim e
If you want to do complex math
speeds cannot compare
ematical operations in just a
with those of compiled
few keystrokes, the APL Iancode . Som e impl e
menters claim that the
g~age is well suited to you_r
speed of numerically
needs, but it will require a mod
intensive programs may
ified
keyboard. Nonetheless,
be enh anced dramati
ca l Iy by th e use of a
APL is used by specialists
math coprocessor.
throughout the world.
A deterrent to APL' s
popularity has been the
spe ci a l chara cter set
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Listing 1: The inverse of the matrix generated by MAT
- 3 3 p 4 6 0 3 2 2 1 3 4 . The APL syntax
for the inverse is simply Hl MAT .
- o . 03846153846 o . 4615384615 -0 . 2307692308
0 . 1 923076923 -o . 3076923077 0 . 1538 4 615 38
-0 . 134 6153846 0 . 11538461 54 0 .1 923076923

used to symbolize APL's functions. Formerly, a character ROM
was required to produce these characters, but now all APL in
terpreters use software to generate them on any PC graphics di 
play. Special keyboard layouts and sets of key decals are supplied
with interpreters. When you write APL code, you make maximum
use of its symbols. Many symbols represent monadic as well as
dyadic functions (e .g. , !3 is 3-factorial, while 3!2 returns the
number of combinations of three things taken two at a time).
Other functions are built from any functions/and g, using three
functional fom1s:/I (reduction), .f (outer product), and/.g
(inner product). For example, + I 1 2 3 4 returns the sum 10.
Before leaving reduction, consider - I 1 2 3 4, which returns
- 2. This is because APL has two mies: The right argument of any
function is the value of any expression following it, and the right
most function or specification that can be performed is performed
first. The APL operator - / distributes the minus sign between
each of the numbers following it. Thus, - I 1 2 3 4 is 1 - 2 
3- 4 . The first rule implies that each - extends over all the num
bers to its right, and the second rule indicates that you evaluate
from right to left. Thus. - I 1 2 3 4 represents 1 - ( 2 - ( 3
4 )), or -2 .
0

Early History
APL was designed by K. E. Iverson in the late 1950s, with A
Programming language (New York : John Wiley & Sons) ap
pearing in 1962-the same year A. D. Falkoff published "Algo
rithms for Parallel Search Memories" (Journal of the ACM, vol.
9, p. 488). The APL/360 User's Manual (IBM Document GH20
0683- I), wrillen by both Iverson and Falkoff, was not available
until 1970. APL was conceived not as a language for program
ming computers but as a necessary tool for writing clear, unam
biguous mathematical notation, which proved useful as a tool
for writing clearly about data processing. APL ' s first major use
was in describing the IBM/360 system.
Iverson used it throughout the 1960s in various university and
high school courses, publishing an elementary functions text in
APL in 1966. Although early work stressed communication be
tween people, a fully implemented time-sharing system featuring
special APL keyboards became available outside IBM in 1968.
During an APL session, three processors are active simultane
ously: the one that executes the program, the system that manages
libraries and the environment, and the user. APL includes a group
of I-beam functions that link the first two; system commands link
the last two; and two system functions, [ QUAD ] and [QUOT E
QUAD J , provide an interface between the user and APL itself.
(Note: Some APL versions use different system functions.)
The first computer language were machine languages, adher
ing to a computer's architecture more than Lo bas ic mathematical
notions. High-level languages were then developed to translate
machine instructions into more familiar algebraic notation. APL
began with no deference to machine architecture and , in fact ,
existed as a paper-and-pencil language for about eight years be
fore being implemented fo r computers. It is close to traditional
mathematical and scientific usage. This, however, is another dis
advantage APL suffers. Because many of its characters are not
142 BYTE • DECEMBER t99t

standard mathematical symbols, it is not widely accepted by the
mathematics community , yet it is too mathematical for pro
grammers who are accustomed to COBOL and FORTRAN.
An advantage of deferred implementation was that revisions
could be and were easiJy made. According Lo Falkoff and Jverson,
the guiding principles-in addition to simplicity- were practi
cality, uniformity (few and simple rules), generality (few gener
al functions that could be combined to produce others), familiarity
(conventional scientific notation) , and brevit y. Moreover, be
cause no more than five people controlled APL's design, these
principles were monitored and enforced during design and im
plementation. Among APL's advantages is ease of learning, re
sulting in a sense of programmer confidence. A good under
standing of the language leads to extremely fast development of
programs, which are frequently quite short. For example, a prob
lem that required 19 lines of BASIC used only four lines in APL,
while another showed one statement of APL replacing pages of
BASIC (see "A Weaving Simulator," September 1982 BYTE).
An innovative device of APL is the workspace. During an APL
session, all variable nan1es and values and all dermed fun ctions
are kept in a user's private memory, or workspace. This workspace
can be named and saved using ) SAVE sp a c en ame and re
covered with ) L OAD spa c e n ame . Thus, functions and data
can be bundled together and one or more workspaces incorpordted
Into another APL apphcation.
In 1981, APL suffered a blow when IBM extended ASCH code
from 128 Lo 256 characters. The new characters included for
eign letters and graphics symbols but excluded 21 of APL' s 34
special characters.

APL Today
So, just what is APL, and what is it used for? Falkoff states that
it is a "tool to help people do what they want to do." It's a tool of
thought for analysis and experimentation; it 's a production tool
for designing systems and prototypes as well as running appli
cations; and it's a recreational tool for people who "get a kick out
of thinking."
Although APL was originally thought of as a mathematical,
array-oriented, nonprocedural language, its uses now are more in
the commercial world of financial analysts, actuaries, scientists,
and engineers. It is especial ly good for developing new prod
ucts, making forecasts, doing simulations, and prototyping certain
applications. It is not used, however, for high-volume transaction
processing, where COBOL reigns supreme. STSC, a leading
publisher of APL, claims that its APL *PLUS is used at 70 percent
of the Fortune 100 U.S. companies, as well as in organizations like
The Los Angeles Times that need to analyze large amounts of data
quickly.
Among other applications , IBM's APL2 and APL2/PC are be
ing used to implement logic-based Al ystems and Lo write com
pilers and controllers for 1/0 devices, instruments, and tools.
APL*PLUS and MultiAPL's APL.68000 have been used to de
velop "APL for Music," which includes computer-assisted mu
ic in truction, MIDI score editing, music theory , and analysis .
The acceptance of APL spans a broad spectium of users. Even
though it is a standardized language, it has never reached the
status of heavily used languages like FORTRAN, COBOL, BA
SIC, and even Lisp.
A standard for APL was approved by the ISO in 1987 after a
seven-year effort. This was unusual in that the standard ization
route ordinarily goes through the U.S. (ANSI) or British (BSI) in
stitute fir t, with final approval granted by the international or
ganization . The committee is now working on an Extended APL
Standard that will include nested and heterogeneous arrays wi th
both numeric and character clements.
co111ir111ed
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The standard is a fornial model of an APL machine. An im
ple mentation confo rming to this standard i a combination of
computer hardware and software that processes APL code.
One such sy te rn appeared in Japan in l 984. It was a 6-pound
laptop supporting both multiple users and multitasking and sell 
ing for $ 1450. Other systems are IBM 's APL2 for the IBM 370
and its APL2/PC for the PS/2 Model 70, STSC's APL*PLUS
II for the 386 machine, and Spencer' s Mu ltiAPL for the Mo
torola 680x0 microprocessor. Sim ilru·ly, APL*PLUS is available
on Unix RlSC workstations suc h as the SPARC workstations
and the IBM RISC System/6000. Dyalog APL has been around
European Uni x markets since 1982 and has recently become
available in the U.S. for 386 machines. It reportedly combines the
best feat ures of other interpreters and adds new functions and
operators. New APL interpreters make external C routines easi
ly available.
Non-APL programs associated with APL are cal led Auxiliary
Processors. For exampl e, APL2/PC is packaged with several
APs. One provides a FORTRAN link, another drives music pro

grams, and another implements log ic programm ing. There are
presentl y dozen of APs, and some users are creating their own.
Jnterfaces to Structured Query Language, DOS commands, graph
ics, database mru1age rs, and networks are also available in some
products.
LP. Sharp of Toronto, Canada, and STSC have shifted APL
from the scientific to the commercial world, primarily through the
addition of an integrated file system as well as powerfu l format
ting and error-trappi ng facilities. To avoid the need for spec ial
characters, STSC provides alternative mnemonic functions. The
J language, developed by Iverson and Roger Hui under the Iver
son Software name, has among its features the use of ASCII
characters. For example, L 5 , which returns 1 2 3 4 5, is writ
ten as i . 5 in J.

Future Trends
As shown in the text box "APL in Parallel" below, APL pro
grams contain implicit data parallelism. This is being exploited at
fBM by Wai-Mee Ching and Dz-Ching Ju for the RP3 64-way

APL in Parallel
PL code can be greatly sped up
by taking advantage of the par
allelism that is inherent in many
array operations. The two APL
function shown in Ii ting A and B at
the right appeared in a letter to BYTE
entitled "APL Fibonacci" (see Febru
ary 1988 BYTE, page 24). The func
tion in listing A, FIBC, is a conven
tional implementation of the Fibonacci
benchmark program, generating the
first 24 element of the Fibonacci se
quence I 00 times. (The Fibonacci se
quence is (I I 2 3 5 8 ... ), where each
successive element can be found by
adding the previous two.)
The function in listing B, FIBA, is
more typical of APL style, generating
100 rows of 24 numbers simultane
ously. FJBA ran JO times faster than
FIBC, comparing favorably with com
parable compiled C code.
The following i a line-by-line ex
planation of the FlBA code:

A

fl] I00 I p I creates I00 unit vectors
( p I), each containing a I.
[2] L2: is a label. Evaluating from
right to left, you take the last two ele
ments of SEQ ( - 2 I SEQ) and add
them across all 100 rows, (+/100) cate
nating (,)the result onto SEQ. At fir t,
each row doe not have two elements,
so APL appends a O; that is, each row
becomes ( 1 0) instead of ( I). The orig-
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Listing A: The APL f or th e f unction FJBC, which uses the standard
algorithm f or generating a Fihonacc:i series.
v FlBC; CTR
[1] CTR-1
A SET ITERATIONS COUNTER (CTR) TO 1
[2 ] Ll : SEQ-1
A SET INITI AL SEQUENCE (SEQ ) TO 1
[3 ] L2 :SEQ-SEQ, +;-21 SEQ
A ADD Lii.ST T\olO VALUES OF SEQ, CATENATE TO SEQ
[4] -(24>pSEQ) /L2
A CHECK TO SEE IF 24 NUMBERS HAVE BEEN DONE
[5] - (lOO>CTR-CTR+l)/Ll
A CHECK TO SEE IF 100 ITERATIONS HAVE BEEN DONE

Listing B: The APLfor the fun crion FJBA , which generates the Fibonacci
series using an algorithm that takes advantage of the parallelism of APL.
This fun ction runs I 0 times faster than FIBC.
v FIBA

[1) SEQ- 100 1 p 1
A SET INITIAL SEQUENCE .(SEQ) TO 100 ROWS OF 1
[2] L2 : SEQ-SEQ, +/100 - 2 I SEQ
A ADD LAST 2 VALUES OF SEQ, CATENATE TO SEQ
[3] - (24> -11 pSEQ) /L2
A CHECK TO SEE IF 24 COLUMNS HAVE BEEN DONE

inal SEQ is replaced by th e result
(SEQ - <result>).
[3] Control branches to L2 (- )if the
second coordinate of SEQ (- I t pSEQ)

contains less than 24 columns. Other
wise, the program is terminated.
Deciphering the FIBC code is l~ft as
an exercise.
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can You Spot 1he Difference?

Efficiency. Accuracy. Dependability.
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multiple in truction/multiple data (MIMD) machine, running Ilic
Mach operating system. Since RP3 uses a differelll architecwre
lllan platfo1ms on which APL is implemented, the route is from
APL to compiled C to RP3 code. Not all APL functions can be
compiled, but the APL/C compiler includes enough to still be
considered APL. Still ot her work is in progres at Morgan Stan
ley, a New York- based investment bank, which has developed su
per-high-performance APL interpreters on "workstations.
Robert Brown. currently with Merrill Lynch, stated in 1989
that if APL impl ementers remain complacent, forces active in
data processing might cause the retirement of APL as large com
panies standardize the work environment. "An overriding need for
fast, workable solutions to problems remains a key as et of APL.
Prototype-oriented users, armed with high-end PCs and work
stations, are forming a new niche for APL. Vendors that have
moved into this area have done wel l." Indeed, others believe that
the trend toward distributed departmental computing wi ll en
courage the use of APL on high-performance workstati ons.
APL is much less used in education than it was in the 1960s and
1970s, although it still has ardem advocate . TI1e extra equip
melll inve tment and lack of marketplace demand for APL pro
grammers have discouraged most high schools and colleges from
teachi11g APL or using it to develop mathematical ideas. However,
a recent APL conference was more heav ily attended by college
faculty members than any in the last five years. Another devel
opment is the availability of a "shareware" APL interpreter,
called I-APL (for international APL), designed for instructional
use on many machines used in U.S . and European schools.
Even though LBM ha done a feas ibility study on generati ng a

~--

"portable" workstation APL2 with full code compatibility be
tween the 370 family, the Intel microproces or family, and the
ROMP microproces or used in the LBM RT PC computer, and
even l11ough it has encouraged research on an APL/C compiler for
the shared-memory MIMD RP3 machine, APL is not included on
its Systems Application Architecture Ii t. SAA applications run
on the VM , MVS , OS/2, and AS/400 architeclllres.
Lynne Shaw, chairperson of ACM/SIGAPL, is excited about the
universal appeal of APL in an increasingly interdependelll glob
al marketplace. "APL code is the same from one country to an
other. This international appeal improves comm unicat ion be
tween cooperat ing spec ial ists. Our next conference, slated for
St. Petersburg in Russia, has as its theme 'The Language in Com
mon.' This emphasizes the use of APL around the world."
But there are those who believe that APL is a dying language,
even though it still attracts a grou p of enthusiasts-dim lni hing
according to ome, stable according to others. Bill Grey of IBM 's
Watson Research Lab borrows a phrase and says, "The rumor of
APL 's demise has been greatly exaggerated." •
Editor' note: Thanks to STSC for s11pplyi11g the APL folll for
rypese11i11g this article.

Doris Appleby 1vrites about ma1hema1ics, computer science, a11d
pedagogy. She is also rhe chairperson ofmarhemarics/computer
scie11ce/i11formario11 systems al Marymoum College in Tarry
1ow11, New York, and the author of Programming Languages
Paradigm and Practice (McGraw-Hill, 1991). You can reach her
on BIX clo "editors."
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DATA COMPRESSION LIBRARIES™
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PKWARE's®Data Compression LibrariesTM allow software developers to add data compression
technology lo software appHcaLions. The a pplicaaon program controls all the ;npul and output
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similar compression achieved by th e popular PKz1p software. however the form at used by
the compression routine is completely generic and not specific to the PKZIP file format.
Application Controlled 1/0 and memory allocation for extreme flexibility.
Adjustable Dictionary Size allows software to be fin e tuned for Maximum Size or Speed.
Approximately 35K memory needed for Compression. 12K memory needed for Extraction.
Compatible with most popular Languages: C, C+ +. Pascal. Assembly. Basic. Clipper. Etc.
Works with any 80x86 family CPU in real or protected mode. $295 .00
No runtime royalties.

RUNNING OUT OF EXPENSIVE DISK SPACE? 

can help! PKztP compresses your files to free up disk space and reduce modem
transfer time. You can compress a s ingle fil e or entire directory structures with a s ingle
command. Compressed files can be quickly returned to their norma l size with PKuttZIP .

PKz1P

Softwa re developers can reduce t he number of diskettes needed to distribute their product by
using PKz1P . Call for Distribution License information .

Th e in clud e d PKztP utility lets you store
compressed fil es as a ~ingle self-extracting
.EXE fil es that a utom a t1ca.lly uncompresses
when run. Only $47.00

9025 N. Deerwood Dr.
Brown Deer, WI 53223
'~
(414) 354-8699
' · ' ·· ' · 2 ·'?1® Fax (414) 354-8559
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The new Bernoulll 90MB.
Welcome to
the next
FOR YOUR DATA generation of
removable storage, the new
Bernoulli 4t 90 from Iomega~
At 90 megabytes per
removable disk, we've more
than doubled our capacity.
Yet the new Bernoulli 90 is
actually less expensive than
the Bernoulli 44. A lot less.
And with a new, 19-msec·
effective access time, a lot
faster, too.
The best part is it's all
Bernoulli. Rugged, reliable,
endless storage. Just what
storage-intensive users- like
Windows users-demand.

BERNOUW

IE.W SECURJTY

More value.
If you need more storage,
you'll welcome the Bernoulli
90, since it's now comparable in price to
a hard disk upgrade. So why not buy a hard
di k? Consider what you don't get with a hard disk.
You don't get infinite storage in 90-megabyte
increments-hard disks fill up. You don't get 180MB of
easy backup. You don't get the physical security of
removable data disks, or head
crash-resistant technology. You
don t get compatibility with all
major operating systems, and
workstations. And you don't
get Central Point's Backup
software.
ln short, you don't get
a Bernoulli.

l (jl
!!!!~

More recognition.
Leading publications have
given us welcome recognition,

with a 98
percent satisfaction
rate, our biggest supporters are Bernoulli users.
Our users enjoy worldwide support and a 24
hour·· drive rep lacement service. To fmther protect
their inves011ent, we've designed the Bernoulli 90 to
read 44MB disks. And wc'r instituting an upgrade
program to help get every Bernoulli user into the 90s.

Call 1-800-777-4084;
Questions? We don't blame you. There's a Jot more you
should know about-like our free, 90MB di k offer,
drive configurations, Bernoulli Technolo¢ and peci
fic pricing. So we've prepared a brochure that's yours
with a phone call. Find out •
what a welcome change
Bernoulli can be. Before
the 90s leave you behind. Makers ofBernoulli

l•JW!'GA

Circle 80 on Inquiry Card (RESELLERS: 8 1 ).
C 1991. Iomega, the Iomega logo, Bemoulll and BemoolU Technology are registered lradOmarks. and Bemoulll Means securtty for Your Dato Is a tn>dcmark of Iomega Co1p. All other products ere registered trademarks ot lhel,
1espectlve companies. • Less than 13 mse<: with Included caching software. • •u .s . only, fPhone number tor U.S. and Canada. lntemaUonolly, call 322·720·99-16. For customer service questJons . cell 1·800-45&5522.

Ask for genuine Intel
or who kiiows what ye
If you need a math
coprocessor to speed your
power applications, ask
yourself this question: Which would
you rather have sitting next to your
Intel microprocessor - an Intel Math CoProcessor
C 199 1 Intel Corporat ion. 12H7, 1386, 13ti7, 1487:1 111 1thc SX loi.to arc trJdcrn:irksof Intel Corpor.u lon.

or something you may know nothing about? Because
ifyou don't specify Intel, that's basically what you're
getting- a big question mark. With Intel, however,
there's simply no question. You're getting quality.
That's because Intel has the longest track record
with math coprocessors. In fact, we've manufactured

Math CoProcessors,
u'll have to count on.
and sold millions more than all the others combined.
And we've tested everyone of them with the most
exhaustive battery of tests in the industry. All to assure
you absolute reliability.
So ask for Intel Math CoProcessors. Or there's no
calculating what you 'U end up with.

For a free information packet, including o ur new
low p1ices, call (800)538-3373 .

Circle 77 on Inquiry Card (RESELLERS: 78).
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STATE OF THE ART

MULTIMEDIA
SOLUTIONS
ANTICIPATING AMARKET

M

ultimedia is widely proclaimed as the next revo
lution in computing, and rightly so . The poten
tial effects of humanizing information are pro
found-so profound that the horizons of the
discussion seem to recede with each new report.
There's no question that someday multimedia will mean vir
tual reality , perhaps as convincing as the holodeck on TV's
Star Trek: The Next Generation series .
The danger of dwelling on this vision of the distant future
is that it distracts us from the more immediate and more im
portant news. Desktop multimedia is about to cause a series
of revolutions-not only in computing but in areas that com
puting has only lightly touched, if at all. Desktop multime
dia is poised to deliver fundamental improvements in how
we educate our kids , train our work force , and make our
buying decisions . By the way , it's predicted that it will be
the most popular human interface for our personal com
puters in a few years. Move over GUI, here comes "MMUI."
It's entirely appropriate that a future development of mul
timedia lives today on TV , because multimedia today is
TV- TV combined with the personal computer. The idea of
adding realistic images , full-motion video, and audio infor
mation to the personal computer's already potent array of
graphics- and text-based presentation capabilities is excit
ing. But even more exciting is the new vision from leading
developers of what desktop multimedia will be.
Although early development efforts were focused on the
bare requirements of displaying a single video program on a
computer's screen, the new vision is much broader. It sup
ports the full spectrum of activities encompassed by multi
media program development: the digitizing, mixing, ma
nipulating , and compressing of multiple channels of video
and audio information. The new model for desktop multi
media , one that developers are now beginning to deliver, is
nothing less than a full video-production studio.
In "Information's Human Dimension," Tom Yager, who
oversees BYTE's Multimedia Lab , brings desktop multime
dia into focus. He illustrates some of its uses in typical busi
ness presentations and introduces the concept of the desktop
video-production studio . It's a concept you 'll be hearing a
lot of from now on.
But putting a production studio on the desktop requires
that systems have a lot more computing power than is com
mon now. It also means that applications developers must

have a stable environment to work in.
The massive infusion of specialized computing power re
quired by real-time video processing is coming in the form
of dedicated chips . In "Chips Deliver Multimedia," Yong
min Kim, a professor of electrical engineering at the Uni
versity of Washington and director of its Image Computing
Systems Laboratory, explores developments in multimedia
processors.
The stable environment needed by multimedia applica
tions and tool developers will be made possible by software
and data standards. "Intel/IBM's Audio-Video Kernel" in
troduces an important advance toward the ability to run
multimedia applications on
multiple platforms. In the text
box " IBM's Personal Multi
media System," BYTE news
Information's Human
editor Andy Reinhardt pro
Dimension
vides a look at the way desk
BY TOii YAGER
153
top systems are evolving to
handle real-time video and
sound . For a view of how digi Chips Deliver Multimedia
BY IDNGMIN KIM
tal multimedia will be pro
163
cessed by desktop systems ,
see the text box "Intel/IBM 's
Intel/IBM'•
New Multimedia Boards."
Audio-Video Kernel
"Inside QuickTime," by
BY JOHN W. DONO~N
BYTE consulting editor Peter
177
Wayner, focuses on the multi
Inside QulckTlme
media extensions to System
BY PmR WAYNER
7 .0 that provide standard
189
methods for Macs to handle
video and sound data .
Resource Gulde:
TV's worldwide popularity
Multimedia
is our best indication of the
Software Sampler
persuasive power of the video
198
medium. Let's hope that as
this power comes to the com
puter community, we use it to
better effect. Or is someone
already planning our version
of the sitcom?
-John W Donovan
Senior Editor,
State ofthe Arr/Features
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CAMERA
VCR

TV

VGA VIDEO GALA

The Complete Desktop Video Graphics Solution
Step up to the next leve l of visual computing.
Competing in the '90s means adding graphics
to your work.

<>-<>
Live TV in a window

(Video Frame Grabber) .
<>-<>-<>- Hecordable output to VCRs and TVs
(Composite Video Output).

With the press of a button, VGA VIDEO GALA will
capture a video image (from camcorder, VCR, laserdisk
player) and incorporate it into your work. Virtually ANY
application will benefit: desktop publishing, word
processing, presentations, data bases, illustration,
animation and paint packages. Just as easily,
VGA VIDEO GALA can be plugged into
ANY TV monitor or VCR for display.

Versatility. Performance. Value.
The 3-in-l VGA VIDEO GALA. Enhance your
image. At $595.00, it's the only one to get.

RICH
RES
TECHNOLOC!ES INC.

High Res Technologies Inc. P.O. Box 76
Lewiston , New York 14092 U.S.A.
Phone: (416) 497-6493 Fax: (416) 497-1636

STATE OF THE ART

INFORMATION'S
HUMAN DIMENSION
Multimedia technologies can improve presentations today
TOM YAGER

F

inding better ways to present in
formation to others has occupied
minds since humans began draw
ing pictures to augment spoken
communications. Thousands of years be
fore the advent of writing, humans relied
on pictures and gestures to help others
comprehend important information.
Although people have long sought
ways to make better presentations, the
definition of what better means has var
ied over the years . The current thinking
is that better means a shorter path from a
concept in one person's mind to compre
hension of that concept in another per
son's mind.
The further hope is that if people can
understand new concepts more quickly
and thoroughly, their performance in in
tellectual tasks wiJI improve. For any
one , better comprehension holds the
promise of a richer fund of ideas and in
formation. It is this fund that provides
the raw materials on which the human
mind-with its unique talents for asso
ciative reasoning , pattern discrimina
tion, and intuition-performs its magic .
Prior methods of packaging informa
tion for improved presentation were lim
ited by available media. Before the wide
availability of computers, information
was packaged in static forms, difficult or
impossible to modify or update. As a re
sult, economics forced presentations to
serve the widest possible audience-a
one-size-fits-all approach to information
packaging. It simply wasn't practical to
tailor a presentation to the unique needs
of an individual.
The abilities of the computer to manip
ulate information and present it in a vari
ety of forms has already begun to break
ILWSTAATION. JOHN NELSON © 1991
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when you use older methods , chances
are, most of your audience isn't absorb
ing as much information as they should ,
and some may not be paying attention .
The longer the presentation , the more
people you ' ll lose. And the more infor
mation you present, the less the audience
absorbs because you can't hold their in
terest. It 's not your fault , and your audi
ence isn't stupid or lazy; it has more to do
with the way people are built. They see in
color, focus on motion , and hear keenly.
These are not incidental properties of the
human machine. They are traits that orig
inally kept us from being devoured , and
they are now central to how we take in
and process information.
Multimedia is, in part , about present
ing information through more than one of
the senses. Multisensory presentations
speed and improve understanding , and
they can hold an audience ' s attention .

The Power of Simple Ideas

llCro Cllenllll ... . . . , _ Ol 11111

the monopoly of static media. Many uni
versities and companies are focusing in
tense R&D efforts on finding ways to
best develop these abilities , loosely gath
ered under the umbrella of multimedia.
However, the color, graphics , anima
tion , and sound that are the visible mani
festations of multimedia presentations
are inherently exciting. They also pro
vide much of multimedia 's powerful hu
man appeal. The degree of its appeal is
clearly shown by the avid response of the
general public to demonstrations of pro
totypes of multimedia technologies and
applications .
Unfortunately , the nontechnical press
has noticed and pursued the wide interest

13\ITE

ACTION SUMMARY

Multimedia isn't as difficult to
understand or use as some
reports indicate. And devel
opers have already created
desktop solutions that can
make today's routine presen
tations come alive.

154

BYTE • DECEMBER 1991

in multimedia, and they have covered
multimedia with a fervor that is now
threatening to strangle it. The nontech
nical media's breathless enthusiasm for
anything high-tech is clouding the status
and potential benefits of multimedia, and
that enthusiasm has led to tremendous
confusion in the user community. Mar
keting departments have added to the
confusion by using the term multimedia
as a buzzword to describe everything
from gadgets that let you watch TV on
your computer's screen to graphical ad
venture games.

Why Multimedia?
I'm often asked to define multimedia. I
typically direct the questioner to look up
the roots of the word . That is seldom nec
essary; it's easy to figure out the word's
most obvious meaning . (The least com
plicated definition applies best to this in
fant set of technologies .) But is the abil
ity to transfer information through more
than one medium at a time any reason to
invest in fledgling technologies?
Does anybody really need multime
dia? Or, more important, do you need
multimedia? For example, if you make
formal presentations in business, you 've
probably been getting along nicely with
flip charts , overhead transparencies, and
attractively bound reports-why change
now? The most compelling.reason is that

Using technology to build a shorter and
more efficient path to the brain isn't a
new idea. Consider the case of a com
puter monitoring an assembly line. When
it detects an error condition requiring
immediate attention from an operator,
the program could include a line in the
message describing the condition on the
log display , assuming the operator would
be looking for such conditions. But most
software designers know better than that.
If you put spaces around the message,
and perhaps asterisks on either end, it
stands out from the rest of the log. That's
a simple technique I call "spice"; it's
just different enough from the ordinary
to attract attention.
Put the error-message text in a differ
ent color-say, bright red-and you will
really get their attention. That is the
power of color: Our eyes are automati
cally drawn to objects that are a signifi
cantly different shade or hue than their
backgrounds. Make that text blink, and
you've added motion . Again, instinctive
ly , we key in on motion, so the operator
will probably get the message. But what
if he's not looking toward the display at
the time? That's easy: Make a sound
that 's different enough from the back
ground noise to get him to look at the dis
play. Apply a little creativity , and you
can have a whole library of sounds , each
one identifiable with a certain condition.
Sound characteristics can be tailored to
instantly instill anything from a mild di
version to outright panic. After a little
training, an operator could judge from
across the room the type and severity of
the condition just from the sound gener
ated to represent it.
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The example I just related might seem
far removed from what many consider
true multimedia, but it's not. The opera
tor 's display-incorporating spice, color,
motion, and sound-is, strictly speak
ing, a multimedia device. The objective
is to get the operator's attention and to
hold it long enough to make him under
stand the condition and formulate a re
sponse. Give that statement a bit of a
twist , and it applies equally well to busi
ness and educational presentations: You
want your audience to pay close attention
long enough to understand the material.

The Gravel Factor
Somebody decided that if it tastes good it
can't be good for you, and it stuck. To
this day , some serious-minded people
have trouble believing that information
needs to be packaged. A room full of
professionals, paid to attend a meeting,
should be expected to digest facts how
ever they are presented, or so common
wisdom dictates. But the attention-get
ting potential of the visual aids used in
most meetings make for the rough equiv
alent of serving gravel for dinner: You
can pay your guests to sit at the table, but
you can't make them eat. For all the un
derstanding nods and muttered uh-huhs
from your presentation ' s audience, you
will be lucky if half of them are not men
tally reviewing their stock portfolios or
wondering if they left the iron on. That's
bad enough when you 're doing a progress
report for your department, but that at
tention gap can kill you if you ' re trying to
sell a product, win a contract, teach a
new concept, or change people' s minds.
Multimedia isn ' t about turning busi
ness and educational presentations into
Oscar-winning material or spoon-feed
ing sugar-coated information to an audi
ence of presumed dullards. It's about
condensing a large amount of informa
tion and packaging it in a way that makes
it more palatable and understandable.
Assuming you ' re interested enough in
multimedia to look into applying it to
your specific needs , a confusing array of
choices lies ahead for you. Still or mov
ing images , sound or no sound, video or
not-there seem to be too many choices
to make. It 's a bit easier, though, if you
take a brief look at some of the advan
tages offered by the various technologies
contributing to computer-assisted pre
sentations.
The type of solution you build, or have
built for you , depends entirely on your
priorities, the type of information being
presented , and the type of presentation.
Fortunately , one of the things you need
to worry least aqout is your audience.

While the material itself needs to be
geared toward your audience's require
ments, most forms of multimedia can be
applied equally well for young and old,
novice and veteran.

presentations certainly makes things run
more smoothly. The presenter appears
more in command of the material , and
the audience won't be distracted by the
click-clack of the projector or the finger
prints on your overheads.
Hey, Big Spender
The disadvantage of this simplest ap
Too often, necessity drives us to make plication of multimedia, and of multime
price the primary consideration. Multi dia in general , is that you must learn it.
media technology, being fairly new to There are no tools that will build a pre
the general market, is still costly in some sentation without your involvement, and
product categories. The least expensive this is one of the most common com
class of multimedia products is directed plaints. The more you want in your pre
toward building and presenting collec- -. sentation, the more tools you must learn.
There is a merging process under way,
tions of still images to groups of people.
It's the rough equivalent of the slide pro and tools are appearing that combine the
functions of several different multimedia
jector, but with several benefits.
First, these presentations come togeth programs in one box. But until these be
er very quickly with the high-quality come the standard, producing multime
tools available today. Data in its native dia presentations will require a combina
form, such as spreadsheet and word pro tion of several tools. They're not hard to
cessor files, can be massaged into col learn, but learning them is an investment
orful text and graphs and presented in of time that some people are not willing
minutes. Last-minute changes are not a to make.
problem: You can change the images or
the order of the presentation on the fly , Start with Today's Technologies
without waiting for slide processing or A simple, ordered presentation of still
fumbling with rotary trays. The presen images can be enhanced with the addi
tation is enhanced by rapid, random ac tion of captured video. Any live or taped
cess to individual images, freedom from video image can be frozen and stored on
blurry or jammed slides, and printed disk as a graphics file by various add-in
output that guides you through the pre cards , many of which are quite inexpen
sentation. Replacing flip charts, slides, sive. While digital cameras that store
or overheads with computer-generated images directly on a medium compatible
DECEMBER 1991 • BYTE
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with computer input exist, a camcorder
and a video capture board make for a less
expensive, more versatile solution.
Computer-generated graphics are fine
on their own, but digitized images add
the impact of reality to a presentation. In
addition to video input , some boards of
fer video output, making your comput
er's display signal compatible with the
NTSC or PAL (European video) TV
standards. In simple terms, with a video
output board, you can use a regular TV

(including the big ones on carts that most
companies have rolling around these days)
to show your presentation. You can also
videotape your presentation so that it can
be seen later by anyone with a VCR.
Even though inexpensive video input
boards let you grab a snapshot of a mov
ing image, the image won't be moving
when you display it. There is no more
sought-after, controversial multimedia
capability than displaying moving im
ages with a computer.

PROTECT YOURSELF FROM DATA LOSS

PARALLEL STREAM II
ts

4,
PORTABLE
TAPE BACKUP
SYSTEM THAT
NEEDS NO
CONTROLLER
BOARDS
A New Generation of Portable Tape
Backup Systems

ANew Direction in Data Protection

The Parallel Stream II support s all
IBM compa tible compute rs that
utilize the MS/PC-DOS operating
system . The Parallel Stream II has a
data backup rate of up 10 5MB per
minute through the printer port, up
to I 15.2 K Baud through the serial
port and 6MB-12MB through the
SCS I Port. The Parallel Stream II
was designed with ease of use in
mind as we ll as sec uri ty by offering
suc h featu res as a Dataset Library
and Password Protec tion .

The Parallel Stream II is ideal fo r
all your backup needs becau se it
requires no controller boards
installed in your computer, no
jumpers or switch se tt ings to
change, no OMA channels to selec t
and no complicated set up proce
dure. So whether you ' re backing
up a Novell Network or a Notebook
PC, Parallel Stream II is the answer.
Watch for upcoming versions that
will support; Banyan, 3 COM,
UN IX/Xenix. MS-Windows 3.0
and Apple Macintosh.

@ Olff!;7!.'I~£1
1-800-950-9327
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Full-Motion Video
The easiest method of adding full-mo
tion video to a computer-based presenta
tion is to have an external device generate
the moving video , usually a videotape,
laser disc , or live video. You pipe it into a
special board that can display the video
signal in a window on your system's
monitor. This is easy, because the com
puter system hardly has to be involved.
The board intercepts the video signal
coming from your system's display card
and sets aside some portion of the display
area for the video window .
But the real power of video in a win
dow comes when you give the computer
some control over the external video de
vice. For instance, a laser disc player is a
random-access device. You can quickly
find and display any segment of the re
corded material under computer control.
Software takes advantage of this and com
bines text and on-screen graphics with
the video playback window to add com
mentary and other information that isn't
part of the images recorded on the disk.
The ability to control the playback
gives multimedia a powerful feeling of
interaction that is only achieved when the
presenter, or, more typically, the viewer,
controls the path the presentation fol
lows . That control might be asserted
through a keyboard or mouse interface,
via a touchscreen , or, indirectly , as part
of a software-managed lesson plan.
External moving video , for its advan
tages, has some drawbacks. Laser discs
are random-access devices, but the discs
themselves are expensive to create. A
new wrinkle has been added with the in
troduction of affordable computer-con
trollable VCRs. A videotape is much less
expensive to produce than a laser disc,
and the new class of VCR peripherals
give the computer enough control to lo
cate any segment of a program to within a
second on a tape. Better units can seek as
accurately as a laser disc player (to the in
dividual frame), but not as quickly. Al
though videotape isn ' t suitable for appli
cations that require fast random access, it
fits perfectly into presentations that com
bine computer-generated material with
the video, giving the VCR time between
segments to seek to the next location.

The Digital Debate
For some, tape or disc is not the question .
They believe that requiring an external
device to supply moving video is the
wrong approach . Having moving video
processed by the computer and stored on
a hard disk (and possibly transferred onto
CD-ROM later for distribution) seems to
make more sense. Random access

up inyourwork?
~Today's

business has a problem. It's over

flowing filing cabinets. It's waiting for
someone to type it into our systems. Or to
find out where it's been filed. Quite literally,
it's burying our best ideas alive. • The prob
lem is paper. Or, more precisely, how to
cope with all the information that comes
to us on paper. • We are pleased to report,
however, that there is a solution. Calera's
OCR (Optical Character Recognition) tech
nology lets you convert any paper or elec
tronic fax document to word processing,
spreadsheet, desktop publishing or data
base applications (with Windows). Ready
in moments for revisions, retrieval or
networking and E-mail. ~ Among our
powerful range of OCR systems and soft
ware: WordScan"' and WordScan Plus. The
former, offering a broad set of features at a
pri ce anyone can afford. The latter. with
productivity tools not found anywhere else.
Which is why Calera consistently wins first
place awards from PC Magazine, PC Week,

Infoworld, Byte Magazine and others
worldwide. • So call Calera today for infor
mation about our OCR produ ctivity tools.
And let us take the wraps off new ways to
handle all that paperwork.

CALERA
RE.COGNITION SYSTEMS

475 Potrc ro A\'C.. Sunnyvale. CA 9'1086 USA
(HOO) 544-705 1 Oul•ld e USA (4011) 720-000U FAX (408) 7'20 ·1330

Coll (800) ;344-7051 Fhr Tile Sn me Of The Dealer i'iea.re.sl l'on , \ 11rl For A PrPP P111l -\ fo r lring Evaluation C-0py Of WordScan Pitts."
0 1001 Caltra llL"<'ugn! tion System!'. Calcraz Isa n-gi11tered trademark and Won!Scan,.. Isa lrai.lemark orC.alcra fle<.'flgnillon

Sy~ tcm s. l1w.

All other produ cts and brands arc the propeny or rhetr respecthl: trademark holders. •orre.r valid In USA only.
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becomes instant access, and the ability to
edit and rearrange the video material is
enhanced by its existence in digital form.
But as nice as it sounds, this approach has
problems of its own that have yet to be
solved: space and speed.
The smooth motion you're used to see
ing on TV requires 30 distinct images per
second. Each frame is built from an ana
log signal capable of representing an in
credible range of colors. Unfortunate!y,
both the rate of frames per second and

the depth of color create serious prob
lems for systems that turn video signals
into digital data . Each frame of a typical
video signal occupies well over a half
megabyte on disk. Each second of digi
tized video occupies a minimum of 15
MB of storage. That's obviously unac
ceptable, not only because it limits the
length of a disk-based video segment, but
because it is impossible with current
technology to move that much data from
disk to display in a second. It's worse

Get ahold of the best value
in LAN power protection
for just $169___
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when you store the data on optical disk or
CD-ROM, both of which offer excellent
storage density but move data much more
slowly than hard disks.
To solve these problems, proponents
of disk-based digital video had to make
some unavoidable compromises. By lim
iting the size of the image, reducing the
frame rate, and trimming the number of
colors, a single video frame can be re
duced to less than 100 KB. That still adds
up (1 MB or more per second), so various
types of compression are then applied to
bring the file size down even more. You
wind up with an image that merely re
sembles the original. In the best case,
you can barely tell the difference, but in
the worst case, colors swim and move
ment is jerky. If you have the viewer sit
ting a reasonable distance away from a
small image, the reduced quality isn't
too much of a problem. On the other
hand, if you're projecting the image onto
a large surface, the shortcuts taken to
squeeze the data become painfully ap
parent. Examined in detail, the images
are too often fuzzy and jerky , degraded
by compression and reduced frame rate.
While digital video technology cer
tainly offers unique advantages, the cost
is high. A common $4 VHS cassette can
hold 2 hours of material with a visual
quality that puts current digital video to
shame. And comparing disk-based video
to laser disc (or even Super VHS) output
makes the digital version look even more
sickly. That may change as technology
advances, but while digital video devel
opers scramble for ways to improve im
age quality and squeeze more data onto
disk, costs are dropping for the com
puter-controllable VCRs and disc play
ers. Recordable laser disc has entered the
fray, too, lowering mastering and dupli
cation costs for small quantities of disks.
But even given the severe limitations
of current technologies, digital video has
its place. It is very appropriate when used
for short segments (like video annotation
of spreadsheet data), for combination
with other material on CD-ROM, and for
other uses where image quality and heavy
storage requirements aren't as important
as rapid, easy access.

Model

NEW! 8.xid.JlS 250
tlEWl Bacld.FS 400
NEW!
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Desktop Video Production
All these solutions for combining com
puter-generated graphics with moving
video are worthless unless you have the
moving video in the first place. You can
buy it, have it made for you, or make it
yourself. The latter option has only re
cently become available to most of us,
thanks mostly to a quiet revolution called
desktop video. Until recently, only the

COMPUTE August 1991
• ...Creative Labs is now turning
up the volume with the Sound Blaster
Pro. It's basically two Sound Blasters
on a single card with additional
multimedia features thrown in It has
twin FM chips capable of creating 22
individual voices, two DACs for stereo
voice and sound-effects playback, a
stereo microphone jack, and a buitt-in
stereo mixer that can adjust the
volume of all your Sound Blaster audio
sources (stereo DAC, stereo FM ,
microphone,stereo line-in, CD-Audio
and PC internal speaker).
The built-in mjxer makes the
Sound Blaster Pro fully compliant with
Microsoft's Multimedia Level 1
Extensions to Windows. Multimedia
software will be able to fade-in, fade
out and pan the various audio sources
to create elaborate sound montages.
The Sound Blaster Pro Includes
a CQ-AOM interface for either an
internal or external CD-ROM player.
There's also an internal connector for
CD-Audio. The MIDI interface is
compatible with the original Sound
Blaster's MIDI interface but adds the
MIDI time-stamp that's part of
Microsoft's new multimedia standard.
All in all, the Sound Blaster Pro
Is chock-full of new features yet It's
fully compatible with its younger
brother."

"The big question is, at a list price of
$249.95, is the Sound Blaster worth the
investment? Yes, yes, a thousand times
yes Ill" PC HOME JOURNAL
How many "yeslll" would you give now
that the Sound Blaster list price is reduced
to $169.951 And you get:
• DAC for digitized voice output
• ADC for voice recording
• 11 -voice Ad Lib FM synthesizer
• Full duplex MIDI interface
• Joystick Port
• Microphone amplifier
• Power amplifier (4W per channel)
• Bundled software: • Intelligent Organ
•Talking Parrot• Voice toolkit
• SBTALKEA •DA SBAITSO
•Jukebox for Windows 3.0

Sound Blaster Micro Channel Version
Is also available.
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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 a// at prices competi
tive with imports. Why settle for less?

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

~ow

Mila~le

~
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. XT, AT lrademarks of International Business Machines
Dmes and computer boa rds not included.
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well-heeled and daring built their own
video-production facilities. Others were
forced to pay hundreds of dollars per sec
ond of video (depending on the type of
material) to production houses for even
the simplest video pieces. Now leading
edge computer and video technologies
can be combined to build a fully func
tional production facility for a fraction of
what it cost five years ago, and for signif
icantly less than even two years ago.
On the video side , advances in the pre
cision of VCRs, lower costs for profes
sional video equipment, and new high
quality video formats grant corporate
communicators the power to create their
own video material more affordably and
with impressive quality. The advent of
Super VHS and Hi8 video formats creat
ed a middle ground between consumer
level and professional equipment, and
most of the excitement in new equipment
centers around these two formats. Each
has its own advantages, but most impor
tant, VCRs that support these formats of
fer incredible image quality at a greatly
reduced price.
Unless you are a very good planner
(and all your subjects are either inani
mate or extremely cooperative), what
you will have after shooting your live
video is a mishmash of scenes. Some are
good; some are embarrassing; but al
most certainly, all are in the wrong order
and lack titles and other useful graphics.
That's where computers come in .
Anything you might want to do to edit
and enhance video can be done afford
ably with equipment and software that
exists today. With a computer' s help, ti
tles, logos, artwork, and even animation
and special effects become rather an en
joyable exercise, and well within the
reach of those who aren't artists or video
experts. Desktop video production ex
emplifies what's best and most exciting
about multimedia. It empowers ordinary
people and opens pathways for communi
cation that never existed before.

The Ears Have It
No discussion of multimedia would be
complete without sound. For many, audio
puts the "multi" in multimedia. The
technology has advanced, and recently
costs have declined significantly.
As with video, a middle ground be
tween consumer-level and costly profes
sional audio gear has been created. It is
now possible to put up to eight tracks of
high-quality sound onto an ordinary au
diocassette and to have the movement of
the tape placed under computer control.
With that control , the audio can be per
fectly synchronized to video, making the

addition of music , sound effects, and
voice-overs to a video's original audio
track almost effortless. And digitizing
audio to disk has proved quite manage
able, bringing the advantages of random
access and digital enhancement and edit
ing to audio .
One area that frequently gets passed
over in these discussions is music, but it
can't be denied that practically every
professionally produced presentation has
it. A seemingly endless array of compa
nies offer canned production music on
CDs , and for those who are not musically
inclined, these collections of short, orig
inal musical pieces are the only way to
go . Most production music houses have
collections to fit any mood or tempo, and
the pieces are timed to standard lengths.
The other option involves investing in
some musical equipment and doing your
own production music . That is not as
rough as it sounds; most companies have
someone on staff who dabbles in music.
With the software tools available today
and the sophistication of even inexpen
sive electronic musical instruments, all it
takes is a few chords and some creativity.
There are now several music software
packages that have features intended for
use by nonmusicians, and most of the
better ones are capable of precisely syn
chronizing the music to video timing.
When you create your own music , you do
not need to worry about licensing (unless
you use someone else 's material) , and
you can ensure that the music reflects
the proper mood and fits the allotted
space.
Whatever you have to communicate,
technology now stands ready to help you
do it more easily and more effectively. In
the battle to fix your audience's attention
on your message, computers figure prom
inently in their ability to organize and
present information in ways that would
take much longer if done by hand .
You can already see evidence of the
practical use of multimedia around you .
In my office, I receive about two video
tapes per month from companies with a
point of view to sell, and I usually watch
them . I have been pleased to note that not
all of these videos hail from big compa
nies with deep pockets .
· ·
Multimedia technology is being ap
plied in classrooms , boardrooms, tele
conferencing centers, teaching hospitals,
and other places in which getting the
message across is the most important
thing . But then again, isn't it always? •

Tom Yager is a BYTE technical editor. He
oversees BYTE 's Multimedia Lab. He can
be reached on BIX as "tyager. "

See the picture of quality for yow·self. Discover
the unsurpassed picture crispness, brilliance,
and infinite range of color of the CTX monitors.
Compare the superlative quality with the rest.
Then check the affordable prices.
1,000 words won't do it justice.
Available from CTX is a full range of powerful
14" color monitors: from the top·of-the-line
Multiscan to a Super VGA and Deluxe and
Standard VGAs as well as EGAs and CGAs.
M11/ti.~ca11

:11:11;
10'24x768
Horiz. Freq. 15.75-:'18 KH z
CRT Dot Pitch
.28 mm
Model
Resolu tion

Super VGA

54ti8
1024x768
30 38 KH z
.2S mm

Delu xe \!GA Stn11durd \!GA

5432
f;.JOx ,180
:ll.5 KH z

54:39
G40x480
31.5 KH z

.2Hmm

.39 mm

Add to all these features complete IBM and
Macintosh compatibility, handy up-front controls,
non-glare direct etch screens, detach
able tilt/swivel bases, and reliable
nationwide servicing, and you will agree
that the CTX monitors are t he best
deal available on t he market.

-Technological Excellence.
-Unbeatable Performance.
-Exceptional Pricing.
For a real picture of quality, see your local CTX
dealer or contact:
CTX INTERNATIONAL, INC.
161 Commerce Way, Walnut, CA 91789
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CTX SOUTH, INC.
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Watch for CTX 's new 17" and 21" Large Screen
Displays coming soon.
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If you write software, IBM wants
to bring you to your senses.
With sight, sound and motion , you ca n
beco me a sta r in the biggest, fastest-growing uni
ver e there is. A multimedia star in the universe
o f IBM and IBM- compatible computers.
Workin g with IBM MultiMedia will be ex
citing. Just look at what's been done with the
oftware, "Columbus: Encounter, Discovery and
Beyond " and the " Illuminated Books and Manu
scripts" series. And think of the programs you
can write co mbining interactive video , dazzling

graphics and CD-quality sound. Think of the
huge market potential that's barely been tapped .
With your creativity and IBM 's resources, techni
cal and marketin g support , the possibilities
are endless.
Yes, IBM MultiMcdia is designed to appea l
to all your senses. Especially yo ur business se nse.
Ca ll l 800 426-9402
~e
to find out all the ways IBM
ca n help.

IBM is a reg1S1ered lrademark cl International Business Machines CorpQra11on. © 1991 IBM Corp
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STATE OF THE ART

CHIPS DELIVER
MULTIMEDIA
Multimedia is the next wave in personal computing, and
a host of high-performance chips are emerging to make it a reality
YONGMIN KIM

M

ultimedia is the hottest topic in
the computer industry. But if
this new era in personal com
puting is going to make it to the
desktop, systems supporting it will re
quire tight integration of hardware and
software.
A steady stream of multimedia soft
ware soon promises to become a torrent,
but the processors to handle multime
dia's incredible demands for computing
power are just appearing on the market in
the form of dedicated multimedia chips.
The most innovative semiconductor de
signers and manufacturers are racing to
meet the hardware challenges of multi
media with advanced silicon and im
proved standards.
Multimedia chips can be grouped into
two categories: fixed-function chips and
programmable processors . Fixed-func
tion chips are easier to design and manu
facture, since each chip can be designed
to perform only a single function or algo
rithm. For consumer and entertainment
applications, fixed-function chips have a
cost advantage over programmable pro
cessors because they implement only a
limited number of functions .
On the other hand , programmable pro
cessors are more flexible than fixed
function chips. The same processor can
be reprogrammed to perform different
operations and can adapt to changes and
upgrades in the standards.
Fixed-function chips for performing
image processing, graphics, or filtering
have been available for some time . Now,
however, manufacturers are developing
more highly integrated, higher-perfor
mance chips and chip sets tailored for
specific multimedia applications . Some
ILLUSTRATION: JOHN NELSON © 199 1
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of the first offerings are aimed at im
plementing video compression solutions,
such as fixed-function chips from LSI
Logic, SGS-Thomson r and C-Cube.
Chips are also available for multime
dia delivery only (e .g., Compact Disc In
teractive and Digital Video Interactive),
but in this article, I'll concentrate on the
chips that can perform both encoding
and decoding of video and image data.
These capabilities are generally seen as
necessary for desktop applications .

Bunching Up Those Bytes
The most immediate obstacle in imple
menting a multimedia system has been
the huge amount of data that needs to be
captured, stored, processed, and trans
ferred . Chips and systems are emerging
to solve this problem. The largest vol-

11\ITE

ACTION SUMMARY

Multimedia chips require
supercomputer-like comput
ing power to support video
compression standards, sig
nal and image processing,
and graphics. Using these
new powerful multimedia
chips, designers can build
multimedia systems for PCs.

umes of data are generated by full-mo
tion video applications ; for example, a
IO-second video clip that is digitized
from a TV broadcast requires more than
200 MB of storage space.
Not only is storing any more than a few
seconds of such video data impractical,
transmitting the data over conventional
communications channels in real time is
very expensive. Therefore, people con
tinuously seek data-compression tech
niques, especially those related to image
and video data, to reduce the storage and
transmission requirements. Data com
pression is one of the most important and
demanding operations necessary for
multimedia systems.
It is necessary to expedite the develop
ment of compression hardware and to
ease the exchange of compressed images
among systems from different vendors.
Thus, industry representatives have been
(and are) developing several internation
al standards for different applications.
These include the Joint Photographic Ex
perts Group (JPEG) standard for still
image compression, the Moving Pictures
Experts Group (MPEG) standard for
full-motion video compression, and the
CCITT H .261 (also known as Px64)
standard for video teleconferencing.
The JPEG and Px64 standards have
been finalized . The date for the ISO bal
loting for MPEG was in November, and
it may be two or more years before peo
ple adopt MPEG as an official interna
tional standard. But except for a few
minor changes, the video-coding portion
of the MPEG standard has been frozen
since September 1990. It is reasonable to

expect that there will be no more signifi
cant changes in the remaining phases.

Processing Power Is the Key
Many image-computing algorithms used
in multimedia require substantial com
puting power. Consider the two-dimen
sional discrete cosine transform (DCT)
used in a number of compression algo
rithms. It requires 896 additions and
1024 multiplications to transform a sin
gle 8- by 8-pixel image block, using a
matrix multiply algorithm.
In a standard image format (e.g., 352
by 240 pixels used in the MPEG stan
dard), there are 1320 (44 by 30) 8- by 8
pixel blocks. They require about 2.5 mil
lion arithmetic operations for a single
image DCT. If real-time computation is
required, say at 30 frames per second
(fps) , a processor must sustain 76 million
operations per second . When color
images are used, that figure either dou
bles or triples, depending on the color
encoding method; thus, people are look
ing at hundreds of MOPS to perform just
the DCT operations on full-motion color
video.
Images with larger sizes, such as the
CCIR 601 (720- by 480-pixel) format,
require about four times more computing
power. The MPEG and Px64 standards
also use motion estimation and compen
sation techniques to exploit temporal re
dundancy between consecutive frames;
for example, most video sequences do
not jump from one frame to the other.
Only a small amount of changes exist
between these frames. By coding the
difference instead of the whole image,

200 MFLOPS OF POWER! ... AND
• Single or dual i860-XP processors
•True color frame buffer o ption
• DT Connect. IT! VISIONbus. ,,p-::J·
SCSI 1/0 options
..,,.-:::· '
• Up to64 MB
mem ory
• AT o r VME

THE SOFTWARE
TO USE IT!
• For DOS. Unix 386, Sun OS.
VxWo rks
• i860 Native Unix Sys V.4 with
X Windows l l .4
• Fortran and C compilers
• Scientific and imaging libra ries
with over 250 imaging routines

///Ill

Suite 204. 71 Spi tbrook Rd. • Nashua . NH 03060
Phone : (603) 891-2750 • Fo x: (603) 891-2745
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Quality vs. Quantity:
The Compression Trade-Off
or images and other types of data
(e.g., sound) that do not neces
sari ly need exact reconstruction
of the original, a lossy compres
sion technique is often used to achieve
high-compression ratio . Lossy is a clas
sification of a group of compression
techniques that sacrifice exact repro
duction of data for better compression .
With lossy technique, once the origi
nal data is compressed , it can never be
fully recovered. Only a close approxi
mation can be made in the decompres- .
sion stage. However, its use results in a
much higher compression ratio than the
lossless methods oft.en used in data-file
compression.
Lossy techniques are based on quan
tization of data values. Only a small
number of bits are used to represent the
data value. Obviously, the more bits
that arc used, the closer the approxima
tion to the original and , thus, the better
the image quality (see the figure).
The minimum number of bits needed
for an acceptable image quality varies
greatly depending on the application. In
medical image compression, the recon
structed imagc should be as close to the
original as is technically possible. This
requirement leads to a rather low com
pression ratio (point A in the figure).
On the other hand , high-compression
ratio is the top priority in teleconferenc
ing applications, even to the extent of
sacrificing image quality (point Bin the
figure) .

F

compression ratio can increase by a
factor of 3 to 10.
This motion estimation and compen
sation step necessitates far more calcula
tions than the OCT alone; thus, MPEG
encoding will require three to four times
more computing power than the decod
ing. You can safely expect that at least I
billion operations per second (BOPS) of
processing power will be required in any
practical multimedia system to perform
real-time image compression and image
computing operations.
Current RISC or CISC general-pur
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COMPRESSION
TRADE-OFFS

Number of bits
• Improved motion-compensated
compression
Motion-compensated compression
• Static-image compression

Most motion video sequences exhibit
temporal redundancy (i.e., they contain
information that is repeated in many
frames) . This information can be pro
cessed in a way that reduces the number
of bits encoded for each frame. You can
take advantage of temporal redundancy

pose processors are not capable of sus
taining such high computing require
ments. A multimedia system should use a
separate processing unit to perform these
compute-intensive operations.
In the beginning, most multimedia
systems will be implemented as an ad
junct to a host computer, usually a PC or
workstation. Later on, they will be inte
grated directly into the host computer's
motherboard . The multimedia system,
therefore, should be capable of receiving
multiple requests from the application
software and performing all the neces-

In applications requiring good image
quality, more bits are needed (point
A). The number ofbits can be
reduced significantly ifpoorer image
quality is acceptable (point B).
JPEG-like compression requires
about three times more bits than the
MPEG compression that uses motion
estimation and compensation (points
Band C). In the upcoming MPEG
algorithm, you can expect higher
image quality at the same number of
bits (points Band D).

to encode images of given quality with
fewer bits than you would need if there
were no redundancy among frames .
The lower curve in the figure applies to
Joint Photographic Experts Group-like
algorithms where temporal redundancy
removal is not incorporated.
The Moving Pictures Experts Group
compression standard uses motion esti
mation and compensation techniques .
The middle curve in the figure shows
that in MPEG compression , a smaller
number of bits can be used to achieve
the same image quality. However, the
MPEG standard does not specify which
algorithms should be used in motion
estimation and compensation . If devel
opers use more advanced and smarter
algorithms, the number of bits can de
crease even more, as shown in the upper
curve of the figure.

sary operations internally. This capabil
ity would free the host CPU for other
tasks , such as database management or
user-interface support.
The design of the data flow within the
system requires careful attention because
multiple external devices may be re
questing real-time data transfers at the
same time that the CPU needs to access
main memory.

Things Are Looking Up
Every multimedia system for PC and
workstation applications must have a

NEED ANETWORK?
HERE ARE 10 REASONS WHY
YOU NEED PC-MOS:M
1.

PC-MOS is the world's leading DOS-compatible multiuser operating system.
Over 150,000 users take advantage of PC-MOS's support of low-cost dumb terminals or graphics
workstations attached to a host PC .

2.

PC-MOS takes advantage of the latest PC technology to save you big bucks.
For a cost less than that of a network of cheap 286 clones, your users can share the benefits of
today's 386- and 486-based hardware. Your investment is in current, not obsolete, technology.

3.

PC-MOS works with networks. The Software Link offers the PC-MOS Gateway to
Novell's NetWare for easy integration of shared processing work-groups into NetWare LANs.
Or you may choose to use our LAN , LANLink 5X, to connect your PC-MOS systems.

4.

PC-MOS gives users the advanced operating system features they need.
Multitasking, print spooling, memory management, disk caching, security and enhanced batch file
language capabilities are just a few of the advanced features of PC-,MOS.

S.

PC-MOS reduces your hardware maintenance costs. PC-MOS typically re
quires less administration than a LAN or Unix system . And because it connects dumb terminals
or workstations rather than fully-configured PC 's, maintenance costs are minimized .

6.

PC-MOS protects your investment in DOS. Because PC-MOS is DOS-compatible ,
most of your current DOS-based appl ications can be used in the PC-MOS environment, eliminating
costs of new software and training .

Z

PC-MOS flexibility lets your system grow with you. As your needs change, you
can add remote or local users or workgroups , integrate local area networking , and add mini
computers and mainframe computers .

8.

PC-MOS is ideal for shared database applications. Because the computer's bus
provides faster communication than LAN connections, activities that require heavy disk access
perform better with PC-MOS.

9.

PC-MOS is easy to use for application development. Programmers familiar with
DOS can easily learn how to make the most of PC-MOS's intertask communication, data sharing
and other features .

10.

The Software Link is a company you can depend on. The creator of PC-MOS
has been a leader in the development of award-winn ing systems-level software since 1983.

The Software Link
3577 Parkway Lane Norcross , Georgia 30092

1-800-766-LINK

(404) 448-5465

Products relerenced are trademarks of their respec tive companies.

Prices. policies and specificatio ns are subjecl 10 chang e wilhoul nollce.
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Available for PC, Macintosh, Unix, and VMS

Mathematica 2 .0:

systems, Mathematica 2.0 brings a range of new

the standard for
technical computing

technical computing software. Interactively han

capabilities to Mathematica, the proven leader in

dling numerical, graphical, and symbolic compu ta
tion at all levels, Mathematica 2.0 adds 50 percent
more func tions. These include sound generation,
differential equations, external program communi

"The importance of the program cannot be overlooked ... it so
fundamentally alters the mechanics of mathematics."
New York Times

"Mathematica has the potential to change the world of science at
least as much as word processing has changed the world of writing."
InfoWorld

"Mathematica is a startlingly good tool."
Nature

cation, as well as enhancements to Ma thematica' s
built-in high-level progranuning language.

Mathematica has rapidly become the standard
for technical computing, with more than a dozen
textbooks, a quarterly journal, and several newslet-:
ters devoted to the system. Mathematica is in use at
all of the 50 largest U.S. universities, all of the
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world's larger engineering firms. In fact, more than
100,000 technical professionals and students
around the world are working with Mathematica
every day.
To find out what Mat'1e111atica can do for you, call

o

Wolfram Research at 1-800 -441-MATH

Mathematica has also received best software/ new product
awards from:
Macworld, 1990-91
Discover. 1990
BYTE, 1989

teclmical Fortune 50 companies, and most of the

MacUser. 1989
Business Week. 1988
lnfoWorld, 1988

Mathematica®
2.0

A System for Doing Mathematics by Computer
For Macintosh information circle 163,
For IBM/Comparible information circle 164,
For UNIX information circle 165 on Inquiry Card.

Mathematica is currently ava ilab le for:

MS-DOS 386. Microsoft Windows. Macintosh, CONVEX.
DG AViiON. DEC VAX (ULTRIXand VMS). DEC RISC, HP 9000,
Apollo. IBM RISC System/6000, MIPS, NeXT, Silicon Graphics.
Sony, Sun -3. and SPARC.
Prices in US and CanadJ srarr at S595 £r.ucat1onal discounts are available

Wolfrom Resoorch, Inc.. 100 l1 ade Cente1 Drive. Champaign. ll 61820-7237. USA
217-398 -0700: fax· 217-398 -0747. cma11· mfo@wri com
Wolfram Resoarch (UK) l td.. P 0 Box 114. Abin gd on. O>on OX1' 61G. United Kingdom
-4412351550 440: lax· >-14 12351550 445: email: mfo-u\@-.vr1 com
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programmable multimedia proces$or. If
this processor has enough horsepower to
perform all the different computing
functions , it may be the only processing
unit needed. Otherwise, auxiliary pro
cessing subsystems implementing spe
cialized functions may be necessary to
supplement the processor.
To date, programmable chips have had
some disadvantages. Early semiconduc
tor technologies had severely limited
their computing power, and, thus, it was
difficult for the chips to compete against
their fixed-function counterparts in
speed and price. However, as a result of
continuous improvements in semicon
ductor technology, people are now see
ing the introduction of a new generation
of programmable processors with in
creased performance and enhanced fea
tures.
In the next few years , programmable
processors will gain even more power.
Then they will be able to meet the re
quirements in multimedia applications
that, up until now , could only be ful
filled by fixed-function chips.
Programmable processors intended
for multimedia applications will have
many characteristics in common: mul
tiple processors integrated in a single
chip; individual processors incorporat
ing extensive parallelism in time and
space; large on-chip memory ; integra
tion of many functional units; extremely
high bandwidth between CPU, memory,
and 110 devices, and the capability of
performing more than a billion opera
tions per second.

Motion Estimation and DCT
SGS-Thomson focuses on producing
processors to address the most demand
ing image and video compression re
quirements . The motion estimation pro
cessor (STl3220) uses a systolic array of
256 processors to perform a full-search
algorithm on a 16- by 16-pixel block in a
31-by-31 window .
The company ' s Inmos division's IMS
Al21 is a pipelined processor computing
an 8- by 8-pixel block DCT using the ma
trix multiplication method. It consists of
two 8-by-8 matrix multiplication units, a
transposition RAM, and clipping and
rounding logic. SGS-Thomson also of
fers other DCT processors with varying
features , such as multiple block-size op
erations from 4 by 4 pixels to 16 by 16
pixels (STV3200) and zigzag scanning
integrated within the chip (STV3208).

JPEG Compression Chip
C-Cube's CL-550 was the first JPEG
compression chip introduced in the mar-

Microsoft makes sure
you fly realistically. Its up to
you to fly responsibly.
So you get an urge to
buzz the Golden Gate Bridge.
Okay. You can ignore the
FAA-but not the crosswinds.
Because in the world of
Microsoft Flight Simulator·
4.0, everything that happens
is true to life.
Banking, climbing or
dodging under ea ,your plane responds with perfect realism
to your every move. Plus,you have 100,000,000 square miles of
land to fly over. And four planes to choose from: a Cessna, a Lear
Jet, a sailplane, or a dogfighters dream-the Sopwith Camel.
Ask your Microsoft dealer about PC Flight Simulator.
Take it into the air.And
·
find out what they really mean
by "the wild blue yonder:'
ft#iJ r •

,.,.,..,,.so"r.

ket. This chip integrates a DCT/IDCT
unit, quantizer, and variable-length cod
er for the JPEG coding and decoding.
The compression ratio can be adjusted by
modifying the contents of quantization
and VLC tables .
CL-550's video-interface unit can ac
cept pixels directly from a video source
without the need for external line buf
fers , as the buffer is incorporated in the
chip. Usually , several lines of pixels
need to be stored in a buffer before the
DCT processor begins its work on 8- by
8-pixel blocks . The CL-550 can perform
the JPEG compression at up to 30 images
per second. However, output bit rates
will be much higher than (about 3 to 4
times) those of the MPEG.
The CL-550 provides a good example
of the critical relationship between chips
and standards. The original CL-550 was
introduced before the finalization of the
JPEG standard , and C-Cube had to de
velop a revised version, CL-550B , to
conform to the standard. Next Computer
first designed its Nextdimension board
around the CL-550B . But development
problems with the CL-550B delayed pro
duction, forcing the company to ship its
boards without the C-Cube chip.
No semiconductor manufacturer will
make the huge investment demanded by
a sophisticated chip development project
unless it has a stable standard as a design

target. And few board or subsystem de
signers will attempt a complex design
project until the chips are produced. So
the availability of new multimedia hard
ware really hinges on stable standards.
C-Cube is now taking a different ,
more flexible approach in the develop
ment of its new MPEG decoder. It is
making the chip adaptable via a micro
programmable architecture, to allow ac
commodation of any changes in the stan
dard . A 32-bit microcontroller directs
the flow of data between the VLC , the
inverse DCT unit, and the frame recon
struction unit. By modifying the micro
code, you can adjust the functionality of
the chip to follow changes in the MPEG
standard.
SGS-Thomson, LSI Logic, and many
other companies are currently working
on MPEG-related chips. Due to much
higher computing requirements for the
encoding process , however, single-chip
MPEG decoding chips are expected to
become available earlier than the
encoders.

Multifunction Chip
The Vision Processor from Integrated
Information Technology has an architec
ture that is optimized for image and
video compression. To support various
compression standards, the VP is pro
grammable in microcode , which the host
DECEMBER 1991 • BYTE
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NEW HIGH COLOR MULTIMEDIA PRESENTATION,
DEMONSTRATION AND ELECTRONIC MERCHANDISING SORWARE
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The first Windows 3 .O™ high color multimedia presentation
software that lets you easily author and deliver the most w1forget
table presentations, demonstrations or electronic merchandising
environments you - or your audience - will ever see! Produce
shows with the visual and audio punch needed to sell the client, the
customer or your boss!
HSC QU/CK SHOW! is the solution for th e weekly staff meet
ings, presentation to the board ofdirectors, self-running or point
of-sale electronic merchandising demonstrations of products or
services. QUICK SHOW! is specifically designed to let you, the
presenter, director, producer, product manager, tradcshow coor
dinator or other quality presentation hungry professional create
the production that sells your concepts, services or products. And
it does it with the help of MS Wmdows 3.0™ graphical environ
ment or a DOS executable.

CREATE PROFESSIONAL LOOKING AND
SOUNDINGPRESENTATIONS THE EASY WAY!
QUICKSHOW! instantly puts you in the world of640x480 or
800x600 charts, graphs or photo realistic imaging, supporting 8,
16, 24 or 32 bit color graphics on the incredibly affordable new
High Color SVGA cards. Over 100 professional transitions
included in QUICK SHOW! allow you to stage attention getting,
show stopping, links from one screen to the next. Interactively mix
the background colors you want from a palette of over 32,768
colors under Wmdows. Adding voice or music is a snap with the
audio featu res supported withi n QUICK SHOW! . The easy to learn
and use authoring environment will transform the way you think
about presentations, demonstrations and your ability to now
create powerful electronic merchandising shows. QUICK SHOW!
imports graphics from virtually all leading graphics, presentation
and image capture, manipulation or enhancement programs that
support industry leading .TGA in 16, 24 or 32 bit, PCX, GIF or
24 bitTIF, or can be screen captured or converted to one ofthese
formats .

H ardware Supported :
SYSTEMS:

H IGH COLOR
VIDEO CARDS:

Compaq Computers, Compuadd, Dolch,
Acer, IBM , AST, many others
Uni ted Solutions, Cardinal, AT!, Video
Seven , Diah10nd , Orchid, Tseng Labs, etc.

SOUND CARDS: Sound Blaster & Pro, Media Vision
MICE:

Logitech, Mouse Systems, Microsoft or comp.

Systems Requirements:
• DOS 3.0 or higher, with 640k of system memory and l Mb
of EMS for 640x480x32K or 1.5mb for 800x600x32K
• Hard Disk and 5 1/ 4 " l.2MB or 3 1/ 2 " l.44MB disk drive

QUICK SHOW! software offers:
• Photorcalistic high color imaging and audio support
• Over 100 professional software transition effects
• Powerful show editing features
• Interactive backgrow1d color mixing
• Runtime show module
• Continuous looping show mode
• Autodesk Animation support
• Single or Multiple slides per sound track
All T rademarks arc the property of their respective holders.

MICROSOFf~

WINDOWS..
\'mui JO C~Ptoikt

Suggested Retail Price: $ 149.00

SPECIAL OFFER! QUICKE'i: (ll'i'IJ
Audio & High Color Cards Bundle
To Order or Information, Call:
(213) 392-8441 •FAX 392-6015
HSC SOFTWARE
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computer can download into the VP . The
VP can be directly controlled by the host
processor in a JPEG compression system.
However, in MPEG and Px64 systems,
the VP requires a Vision Controller
(VC) , which includes high-speed pixel
I/O ports, a microcontroller, VLC, and a
buffered system interface to a host com
puter.
VC contains high-speed, data-routing
logic, which, in combination with the mi
crocontroller, manages the flow of the
data for MPEG and Px64 compression
and decompression. The VP incorpo
rates extensive on-chip parallelism with
four 16-by-16 multipliers and eight 16
bit ALUs that can be executed concur
rently .
VP also integrates a RISC processor
and 64 64-bit registers, as well as a large
memory intended primarily for use in
motion estimation. Together with the
VC, the VP can sustain 30 fps in MPEG
decoding, JPEG encoding and decoding,
and Px64 decoding on standard image
formats. However, the VP can sustain
only 15 fps for Px64 encoding, and even
Jess for MPEG encoding.

How toland a747
in an areano bigger
than yourdesK.
What do you need to
bring in a 400-ton, five
story jetliner? Nerves. Skill.
And the Microsoft®Flight
Simulator®Aircraft & Sce
nery Designer.
Add it to our Flight
Simulator 4.0, and you're off
on the most realistic flight
experience is side ofa PC. You get a Boeing 747-400, complete
with computerized flight display. You can also try out a Piper
Archer, a Beechcraft Starship or a seaplane. Fly them stock,
or push the envelope and modify them to your own specs.
See a Microsoft dealer.
Because now it's possible to buy
excitement. In the jumbo size.
,..,,_~r~

Mr.,..,.50111·

After the 750
Intel is developing the next generation of
750, codesigned with PictureTel. It may
provide the major computing power for
multimedia applications. According to
Intel , samples of the 750-nextgen may
become available in the second half of
1992. Using submicron technology, the
750-nextgen implements multiple execu
tion units configured as single-instruc
tion/multiple-data processors. This next
generation processor is expected to de
liver about 1-BOPS computing perfor
mance .
The 750-nextgen will be programma
ble at the microcode level, and the object
code is to be compatible with the current
750 Pixel Processor. Intel expects this
processor to serve as a single-chip solu
tion in MPEG compression and other
image-computing tasks for PCs and
workstations. The 750-nextgen can
achieve real-time Px64 encoding or de
coding at 30 fps, but not both at the same
time.
The 750-nextgen is being developed to
also perform MPEG decoding on stan
dard image formats in real time. Intel
plans to make various versions available
as a family of processors. According to
Intel , the high-end processor will be able
to handle audio processing and special
effects in addition to video encoding.
The basic version will serve as an MPEG
decoder.
Texas Instruments is also developing a

highly programmable modular multime
dia processor, as yet unnamed. Based on
parallel processing with multiple proces
sors, it is due to deliver computing power
of over 2 BOPS. This processor is a good
example of a programmable, next-gener
ation approach.

MPEG vs. JPEG
Implementing an MPEG encoding pro
cessor is extremely complex. Therefore,
some people believe that JPEG compres
sion chips may also be used in full-mo
tion video compression, even though
JPEG will provide only about a third of
the compression that MPEG can achieve
(see the text box "Quality vs. Quantity:
The Compression Trade-Off' on page
166). The interest in using JPEG in full
motion video processing stems largely
from the fact that JPEG encoding and de
coding chips are now available , while
MPEG and Px64 decoding chips won ' t
be available until 1992. Real-time
MPEG encoders and Px64 codecs will be
widely available about a year later, both
in the form of fixed-function processors
and programmable-parallel processors .
In some cases , MPEG encoding need
not be performed in real time . Vendors
may make available JPEG-to-MPEG
conversion software, which you can use
for applications that do not require real
time turnaround . When MPEG encoding

chips are available, JPEG compression
and its chips will be relegated to the area
for which they were intended-desktop
publishing, utilizing high-resolution sta
tic color images.
The introduction of real-time com
pression engines and high-performance
parallel processors will bring the ability
to encode and decode full-motion video
using JPEG , MPEG , and Px64 stan
dards. These programmable processors
will become increasingly popular-al
though slowly at first , due to their cost.
The demand for them will grow, because
they will be able to perform JPEG,
MPEG, and Px64 coding, as well as a
variety of image-computing operations
that are necessary for a flexible multime
dia system.

A Moving Target
MPEG and Px64 standards are not with
out their shortcomings. During their de
velopment stages, the standards commit
tees made several compromises in image
quality to satisfy communications and
storage media requirements. Although
the image quality is reasonably good for
their intended applications, in some
areas, such as professional and broad
cast-quality video, the image quality
provided by these standards may not be
acceptable.
As users become more sophisticated
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I THOUGHT TH\5 WAS
QUALITY SOFTWARE-NOW MY SYSTEM:S
-"
JUST

Don't leave
your customers

1-+ANG\NGl

~' HANGING...

BOUNDS-CHECKER™ ~
JANUARY 15, 1991

FINDS OUT-OF-BOUNDS MEMORY ACCESSES
AUTOMATICALLY
Your program may have 10,000 to a million lines of code.
It may occasionally hang mysteriously or it may appear
to run flawlessly every time. But under DOS, how can
you ever be sure that your program is not corrupting
memory it does not own? The only way to be 100% sure
is to BOUNDS-CHECK before you ship.
To use BOUNDS-CHECKER you build your program with

debugging information (we support most compilers
including Microsoft, Borland & JPI) . Then you just type
<BC file-name> . BOUNDS-CHECKER sets up the
386™ /i486 for protection and lets your program fly. If
your program accesses memory it d oes not own or
overwrites its own code, BOUNDS-CHECKER pops up
displaying the offending SOURCE-LINE or instruction.
Programming under DOS is a gamble, so why not stack

the odds in your favor--CALL TODAY.

(603) 889-2386
Coll by 4:00 PM EST TODAY and ask u s
to EXPRESS y ou on Info pocket. In m ost
cose s you w ill receive It b y 10:30 AM
tom o rrow. (USA only)
All Nu-Mego products require o 386. 386SX or 486.
MS-DOS ond Codevlew ore trod emorks of Microsoft
Corp. 386 ls o registered tra demark of Intel Ca<p.
Nu-Mega . BOUNOS-CHECKER. Saft-ICE and CV/1
a re trademarks of Nu-Mego Technalagles. Inc .

OTHER FINE NU-MEGA PRODUCTS. ..
Debug:

The ultimate systems debugger.
Features:

•Interrupt routines ~
•Device drivers
-:'ii
•T&SRs
l ·
•ROMS
1•
·
•Applications
•Overlays

Soft-

f" .,

•Break out of a hung
program
•Real time Break-Points
•Back-Trace history
•Works with other
debuggers 1 9 a a

COMING SOON
Soft-ICE for Windows

Get inside Windows with the first REAL
Windows system level debugger. $386.

•
B
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T

E
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Run CODEVIEW for Windows on a single monitor
CV/1......... $129

• Runs in a window • No annoying flash •
• Runs on any display that supports windows •

··fl Nu-M~

BOUNDS-CHECKER ............. $249
Soft-ICE .......................... ...... $386
Special Offer

'1TECHNOLOGIES INC

Buy BC & S-ICE ........ Save $100

P.O. Box 77 80 • Nashua , NH • 03060-7780 U.S.A.
(603) 889-2386 • Fax (603) 889-1135

30 Day
Money Back Guarantee

Circle 110 on Inquiry Card.

MULTIMEDIA CHIPS

and the digital video applications spread ,
they will demand far more enhancements
and improvements . Then compression
efforts will extend into higher-quality ,
higher-bandwidth standards . Future
standards may be based on higher-reso
lution images such as CCIR 601, and
they may even apply to high-definition
TV technology.

Supporting Chips
Although a multimedia system's core is a
specialized processor, any of these sys
tems require a variety ·of supporting
chips , including memory, AID converter
(ADC), DIA converter (DAC), and audio
chips. Some companies may implement
some of these functions within their up
coming multifunction chips, but in most
cases, these functions will be delivered
as external components that supplement
multimedia processors.
Philips-Signetics is producing a digital
video chip set that includes devices for
video ADC, digital multistandard de
coding (DMSD), digital encoding, color
space conversion, and clock signal gen
eration. Where older systems used ana
log circuitry to separate luminance and
chrominance signals from composite
video signal, the DMSD performs color
decoding of NTSC or PAL signals in the
digital domain . Line-locked (instead of
burst-locked) sampling methods used in
this chip enable orthogonal sampling to
take place in three dimensions: horizon
tal, vertical, and time.
A di.gitized stream of composite video
pixels from ADC is fed to the DMSD,
which outputs another stream of lumi
nance and chrominance pixels. The digi
tal encoding function , which also in
cludes DACs, acts in a manner exactly
opposite that of the DMSD, taking in
(digital) pixels in either RGB or YUV
format and generating (analog) NTSC
and PAL-encoded signals, as well as an
S-VHS version of the color standard.
To perform the D/ A conversion for
high-resolution displays, Brooktree
came up with a true-color DAC chip, the
Bt 463 RAMDAC . This chip contains
three lookup tables for color palette and
three DACs, and it provides support for
shared lookup table operations used in
the X Window System. Bt 463 takes in
24-bit RGB pixels in a 1-to-l , 2-to-l, or
4-to- l multiplexed format , enabling a di
rect connection of data pins to video
RAM (VRAM) chips , which run much
slower than the DAC chip. Although
some of the earlier chips had triple DACs
on one chip, none had the capability to
accept 24-bit true-color pixels at 170
MHz, a rate that is high enough to drive

Create ascene
in your living room.

Make mountains. Buildbridges. Give rise to rivers and run
ways.When you add Microsoft®Flight Simulator®Aircraft & Sce
nery Designer to Flight Simulator 4.0, the world is literally yours.
Because now you can choose from 34 different objects
natural or man-made-and change their size, shape, color and
even location to your liking. Ask your Microsoft dealer about it.
You'll get the biggest kicks
in the air. While you're having the
most fun on earth.

Mriclosofl

monitors with screen resolutions of up to
1600 by 1200 pixels.
When there are two streams of video
pixels-one coming in from a video
ADC and another going to a video
DAC-their data paths to the frame buf
fer can become a bottleneck. However,
with specialized video memory devices,
such as Micron's new triple-port VRAM
chips, each pixel stream can access the
frame buffer asynchronously.
Regular VRAM chips have one ran
dom-access data port and one serial data
port. To these, Micron has added another
serial data port. Therefore, the triple
port VRAM chips can perform two sepa
rate serial transfers concurrently. The
VRAM chips can receive incoming pix
els from an ADC through one serial port
while they are sending out pixels to a
DAC through another port. These trans
fers are performed independently of each
other.

Chips for Audio
A number of audio ADC and DAC manu
facturers are trying to integrate as many
functions as possible into their new
products. Analog Devices is developing
a stereo codec with sigma-delta ADC
and DAC in a single chip. In addition,
the AD 1849 contains on-chip analog
filters; programmable gain and mute
control ; µ-law/A-law conversion facili

ties for audio-data compacting and ex
panding; and a serial interface to
processors.
The chip takes in stereo audio signals
from line-level or microphone-level input
pins. Two stereo line-level outputs and
one monospeaker output are also avail
able at the external pins. Each of these
five channels can be independently mut
ed. Since AD 1849 contains most of the
essential features of the audio interface,
you can implement a complete audio sec
tion of the multimedia system with only
one chip. However, AD 1849 does not
provide any computing power necessary
to support data compression (e .g. , audio
coding in the MPEG standard).
Although compression will remain
one of the key multimedia technologies,
success in compression chips will not
directly lead to success in multimedia
chips. It is necessary for the chip manu
facturers and system integrators to mas
ter other significant associated technol
ogies to maintain a presence in future
multimedia markets. •
Yongmin Kim is a professor of electrical
engineering at the University of Washing
ton in Seattle, where he is also the direc
tor ofthe Image Computing Systems Lab
oratory. He has published more than 120
technical papers in the imaging area. You
can contact him on BIX c/o "editors. "
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"I dont think we're in
Kansas anymore, Toto~'

You'd be surprised where the
new HP ScanJet Ile scanner can
take you.
Our improved 8-bit grayscale
brings you black & white that you
once only dreamed of. And our
new 24-bit color helps give your
output magical impact Both come
with true 400 dpi quality.

Our new HP AccuPage tech
nology combined with your
OCR software makes text
scanning better than ever.
And with our automatic
document feeder, you can
scan up to 50 pages in quick
succession.
When it comes to scanning
color, the ScanJet Ile only
11ie HP ScanJet Ile rnakes U eczsiel·
than ever lo crnale a great image.

·suggested U.S. list price. · Cl 199 1 Hewle tt-Paclm rd Company P E 12121

t In Canada, call J-800-38i -3867, ExL 2548.

The newHP ScanJet Ile
opens up awhole newworld.
With better black&white.
And color.
_______

- -=--_-

-

needs to make one pass. So you
scan color images faster than you
can click your heels three times.
Ofcourse, the ScanJet Uc is com
patible with all major software.
And it's only $2,195• for IBM AT
compatible and Micro Channel. Or
only $1,995* for Macintosh.
For the nearest authorized HP
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dealer or for more information,
call l-800-752-0900, Ext. 2548:t
You '11 experience awes like never
before.
HP Peripherals
When it's important t.o you.
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The Difference Will Comfort You.
Sometimes for high·Pertormance you need to give up
creature romforts. But not with the 9080i. Sn back and
relax in front of your.N.anao monnor and ns convenient
front control panel. Almost every adjustment is within
your reach·. Nariao Flexscan monitors even align
themselves with the Swedish MPR standards of low
radiation · ~missions and give you an anti-static coating,
fulfilling your ergonomic needs.
Se~ the family of monitors ready for the next
step in high resolution. To see the difference
for·yourself, contact your local Nanao dealer or
call us at ·1-800-800-5202.
·

......

The Difference Will Excite You.
. · Get exCited a~out doing what you've .
·:atways,wanted .to do with .windows on
th~ 9080i's la~ger. ~ 6~inch ·~creen area. Highly compatible,
NANAO U.S.A. CORPORATION
in ~orripliance with the Video Electronics Standards
23535 Tela Avenue
· . :Ass.6ciation. Convergence & piri-c1,Jshioning controls.
Torrance, California 90505
. ; · Qu~I iilputs for two coryiputers or two boards. The little
(213) 325-5202
.·.... di,fferen_ces that !llake for an exciting new monitor.
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STATE OF THE ART

INTEL/IBM'S AUDIO
VIDEO KERNEL
Multimedia's new horizons demand anew model. Ajoint development of Intel and IBM
has defined such amodel, as well as an architecture that supports it.
JOHN W. DONOVAN

T

he progress of multimedia devel
opments to date has been largely
along the lines of single-point
solutions. Simply meeting the
technical challenges of displaying video
sequences on a computer's screen was
enough for early developers . But the fu
ture of multimedia applications, espe
cially on the desktop, demands that de
velopers have a broader path mapped out
for them . And in the world of developers,
a clearly mapped path is paved with
standards.
A joint development effort ofl ntel and
IBM addressed the need for comprehen
sive vision of desktop multimedia. The
effort then defined a set of standard
methods and an architecture for building
desktop multimedia systems. The results
of the joint effort are a new real-time
audio-video software kernel , called
AVK , and a new generation of multime
dia processing boards , called ActionMe
dia II, for personal computers. AVK pro
vides a low-level programming interface
that is designed to integrate smoothly
with multimedia programming inter
faces, such as IBM's and Microsoft's
Media Control Interface and Apple' s
QuickTime (see "Inside QuickTime" on
page 189).

The New Model
for Desktop Multimedia
Early approaches to desktop multimedia
were aimed at delivering full -motion
video and audio information on a per
sonal computer. The model they fol
lowed was essentially a VCR attached to
a PC , allowing recording and playback of
a single video program with limited con
trol of sequence, format , and data . This
ILLUSTRATION. JOHN NELSON © 1991

DECEMBERl991 •BYTE

177

INTEL/IBM'S AUDIO-VIDEO KERNEL

EXCLUSIVE

IBM's Personal Multimedia System
Andy Reinhardt

ctober was the
Audio Capture and Pl ay
back Adapter, which pro
month of multime
dia. First came the
vides 16-bit AID and DI A
formal unveiling of
conversion , a MIDI port ,
the initial wave of Multime
and musical sounds. The
dia Personal Computer ma
system does not include a
chines, which run Micro
video-capture board for
soft Wi ndows 3.0 with
converting NTSC or PAL
Multimedia Extensions and
analog video input from a
sport a CD-ROM drive and
camera, VCR, or videodisk
stereo audio. Then, just be
player into RGB . It also
fore Comdex, IBM revealed
doesn't have the capability
its answer to the MPC: a
to output a computer-based
version of the PS/2 Model
presentation to videotape or
57 , upgraded to support
a TV mon itor. However ,
sound , CD-ROM , and high
boards that perform these
re solution graph ics-a nd
functions are available from
running not just Windows
IBM or third parties.
but also OS/2.
The system also doesn 't
IBM's first pe r sonal
offer digital video support
computer designed specifi
as a standard feature , but its
cally fo r mult imedia is
Micro Channel bus slot s
called the PS/2 Ultimedia
will accept IBM 's new Ac
Model M57 SLC. It's based
tionMedia II cards, which
around a new, higher-per
implement Intel's DVI tech
formance version of the
nology (see the main text).
386SX, developed and man IBM 's first PC designed specifically for multimedia has a
By adding video conversion
ufac tured by IBM in con CD-ROM drive, an XGA graphics adapter, and an audio
or DVI boards to the Model
junction with Intel. The 386 capture/playback adapter with a MIDI port.
M57 SILC, you can use it for
SLC chip runs at the same
various video authoring or
20-MHz clock rate as an
playback applications.
off-the-shelf 386SX but offers perfor
KB data and instruction cache similar to
The Model M57 SLC uses the same
that used in the Intel 486.
mance as much as 88 percent faster,
chassis and enclosure as IBM 's Model
IBM says. The higher speed is due to
To make the machine "multimedia,"
57, announced last June. The new 386
optimization of frequently used instruc
IBM has added a CD-ROM drive, an
SLC processor sits on a small daughter
tions and the addition of an on-chip 8
XGA graphics card, and its own Mboard that plugs into the 387 socket on

0

model was adequate for some uses (e.g.,
computer-based help applications) that
handle video files as if they were on a
physical tape. But it is not up to the
demands of more advanced applications,
such as video conferencing or multime
dia E-mail, which require a more sophis
ticated conceptual model .
The new model for desktop multime
dia is the video production studio. This
model resulted from extensive consulta
tions with multimedia applications devel
opers and producers of video and audio
program material. The functions they
wanted in a multimedia system were no
less than those found in a typical video
178
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production studio. But the power of pres
ent and future multimedia processing
hardware made the model a reasonable
one for desktop systems.
Such a far-reaching model holds a host
of implications for multimedia systems.
First, it implies that applications devel
opers will need sophisticated tools to
mimic the functions that today's video
studio provides in dedicated (and expen
sive) hardware . Second, applications de
velopers want the same creative freedom
they might find in a real video studio, as
provided by a wide range of available
tools . Finally, multimedia applications
have as large a potential audience as

possible; therefore, multimedia program
material should be compatible with as
many playback (delivery) systems as pos
sible.
In comp4ter-industry terms, these im
plications spell third-party support. The
AVK development team extended the re
quirements model to include support of
multiple platforms for applications de
velopment and delivery. They defined a
low-level software interface that would
handle real-time video and audio infor
mation and work with different operating
systems. And they defined it to be ex
tendable in a way that lets applications
and tool developers create additional

INTEL/IBM'S AUDIO-VIDEO KERNEL

With the addition ofa DVl-based ActionMedia II board, the system can provide
playback ofdigital video applications.
the system motherboard and disables the
existing 386SX. If you want to install a
387 coprocessor, there's a socket for it
on the daughterboard. (The 386 SLC is
also available as a $780 upgrade option
for regular Model 57 systems, but it's
not possible to convert them to multime
dia machines, because the M57 has a
special front panel with a volume con
trol knob and an enhanced speaker.)
The system ships with 4 MB of
RAM , expandable on the motherboard
to up to 16 MB, and four Micro Channel
bus slots, three of which are available

functions without losing backward com
patibility.

The Production Studio Model
A real video production studio is built
to handle multiple channels of video and
audio information at the same time.
These channels are recorded, processed,
mixed, rerecorded, played, and com
bined into a single program by a variety
of equipment designed for each of these
functions. The digital production studio
model is composed of a similar collec
tion of functions performed by a group
of subsystems that operate on multiple
streams of digital video and audio infor

for add-ins. The graphics subsystem is
IBM's new XGA standard; with I MB
of video RAM, the Model M57 SLC
supports 1024- by 768-pixel resolution
with 256 colors, as well as normal 640
by 480-pixel VGA.
For storage, the Model M57 includes
a 2.88-MB high-capacity floppy drive
and an 80-MB SCSI hard drive. There
are one empty drive bay and five avail
able SCSI addresses. The built-in CD
ROM player has an average access time
of380 milliseconds and a sustained data
throughput of 150 KBps; it supports the

mation (see figure 1).
In the digital model, a collection of re
lated streams forms a group. Analog
I/Os can be thought of as channels, and
streams of data from input channels are
routed to output channels by making
connections. Individual streams can be
mixed together or sent to an effects pro
cessor to be altered in some way. The
complete digital production studio is con
ceived as comprising an analog device
interface, a display manager, a sampler,
a stream manager, an effects processor,
and an audio/video mixer.
The analog interface provides connec
tions to a variety of analog 1/0 devices,

CD-ROM XA standard , an extension to
CD-ROM that permits audio and data to
be interleaved. (IBM calls this CD
ROM II .)
The system also ships with a PS/2
mouse, a IOI-key Enhanced keyboard,
manuals, DOS 5.0, Windows 3.0 with
Multimedia Extensions, and OS/2 2.0.
Multimedia extensions to OS/2 are ex
pected to be available in 1992, IBM
says. A CD-ROM disc included with the
system gives demonstrations of pro
grams such as Asymetrix ToolBook,
MacroMind Action , and Authorware
Professional.
IBM will use the term Ultimedia for a
whole line of multimedia-capable com
puters that the company plans to intro
duce in the future. It's a safe bet that
this machine, based on the entry-level
386SX-architecture CPU , will be the
bottom of the line, since IBM has said
that it considers 32-bit Micro Channel
bus machines to be a minimum platform
for multimedia use. With a suggested
list price of somewhere near $6000, the
Model M57 isn't exactly inexpensive,
but IBM promises that further integra
tion of the audio and graphics technol
ogies-and their eventual migration to
the motherboard-will someday make
multimedia an everyday capability.

Andy Reinhardt is a BYTE news editor
in New York. He can be contacted on
BIX as "areinhardt. "

such as laser disc players, cameras, and
VCRs. These connections are physical,
each attached directly to some external
device, and are defined as unidirectional
(either an input or an output) . Each chan
nel carries a single stream of informa
tion. All analog inputs are converted to a
digital format at the system interface;
likewise, data routed to outputs under
goes DI A conversion. All data within the
system is handled in digital form .
The display subsystem handles the dis
play of visual information on the com
puter's screen. It permits mixed data
types, such as full-motion video and still
images, to be displayed simultaneously
DECEMBER 1991 • BYTE
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DIGITAL PRODUCTION STUDIO MODEL
Host file interface

Files

Application
program
Program
control and
notification

cording. For visual information, it would
allow displaying a narrator's face as an
inset to a window that displays the video
sequence that is the subject of the nar
ration . The mixer provides controls for
some manipulation of video data , such as
cropping, scaling , and adjusting for tint ,
brightness, contrast , and saturation.

The AVK Architecture
Analog interface

Sampler

Stream manager

Logical
channels

AudioNideo mixer

Figure 1: The essential functions ofa real video production studio are embodied in

this conceptual model ofthe digital production studio. This model was the starting
point for the development ofthe AVK architecture.
on the screen (see figure 2) . The mix of
information displayed on a screen can be
thought of as your view of the data, and
more than one view can be defined on the
system. The display subsystem lets you
create and select views for display. You
can change the views to monitor different
combinations of the data.
The sampler is the digital equivalent
of the sampling synthesizers found in
audio studios . These transform a sample
of an analog sound into digital data that
can be manipulated to achieve a variety
of effects, such as varying its pitch. The
sampler treats video information in this
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ACTION SUMMARY

A new set of software- and
systems-level standards de
veloped by IBM and Intel ad
dresses the full spectrum of
desktop multimedia applica
tions. The new approach is
designed to operate across
multiple platforms, in differ
ent operating systems, and
with future multimedia hard
ware advances.
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manner, capturing a frame of image data
as a visual sample to be further pro
cessed by the system.
The stream manager controls the flow
of digital data to 'o r from some storage
device, such as a hard disk, CD-ROM, or
LAN. Digital data flows through logical
channels that are controlled by the
stream manager. These channels are not
necessarily mapped to a single physical
device. For example, a single digital data
file may contain interleaved video and
audio information . The stream manager
routes the appropriate data to the correct
logical channels so that video informa
tion flows through one channel and audio
information flows through another. Log
ical channels are bidirectional and can be
used for 110.
The effects processor can manipulate
image and audio data and add computer
generated graphics to images. For exam
ple, the tint and brightness of different
sequences can be matched on a frame
by-frame basis, or the volume of multiple
audio sources can be balanced. In ad
dition, the effects processor can convert
images from one bit-map format to an
other.
The mixer provides high-level control
of the digital production studio through
mechanisms for assigning input streams
to output channels. It permits mixing
multiple input streams to create new
composite output streams . For example,
for audio information, this would allow
mixing separate recordings of guitar,
bass, drums, and vocals into a single re

The digital production studio model
guided the development of the AVK sys
tem software. The project had adopted as
its goals that the AVK would be portable
to multiple platforms and operating envi
ronments, support windowing environ
ments, be able to expand as the power of
available hardware grew, and minimize
reliance on the host CPU . The architec
ture was able to avoid dependence on a
host for processing by relying instead on
high-performance multimedia proces
sors . At present it's based on Intel ' s 750B
processors (the 82750PB Pixel Processor
and the 82750DP Display Processor), but
it's also capable of accommodating fu
ture, higher-performance processors .
The AVK system architecture is built
in layers (see figure 3). The lowest layer
is called the microcode engine , because it
includes a set of microcode routines for
the 82750PB processor; for example , a
routine called DoMotion manages de
compression tasks and buffers, and an
other routine, called CopyScale , copies
and scales video images in real time into
the display buffer.
The next layer is the Audio / Video
driver, which encapsulates the details of
the ActionMedia II hardware. The AVD
interface provides functions for access
ing the multimedia board's , Iocal video
RAM, setting display formats for the
82750DB, and loading microcode func
tions from VRAM into the 82750PB 's
on-chip instruction memory. This last
function is key to AVK's ability to ac,
commodate new features and algo
rithms. The AVD acts as the interface for
the audio subsystem and the video-cap
ture card.
The third layer is the Audio/Video li
brary . This is the layer that provides
most of the features described in the dig
ital production studio model. It supports
the specialized data types needed for
manipulating video and audio. These
data types are generalized into streams
that are then collected together into
group s . A group is a collection of
streams that need to be controlled syn
chronously with functions (such as play ,
stop , or pause) that operate on the
group s . The AVL implements these
functions in addition to the read and

INTEL/IBM'S AUDIO-VIDEO KERNEL

write data functions for capture and dis
play data buffers. This layer also pro
vides control over the attributes of these
data types-for example, as functions
for adjusting the volume of an audio
stream or the tint of a video stream. This
layer is essentially platform independent
and so can be easily ported to other hard
ware and operating environments.
The AVL includes a set of functions
that manage VRAM , format bit maps ,
and generate and manage command lists.
A command list is a set of microcode
functions and their parameters. These
lists can be built in memory and then
scheduled for execution by the 82750PB
as a group. In the case of the effects
processor, each microcode function can
be thought of as an effect. Adding a
microcode function to a command list is
essentially the same as installing an ef
fect on the effects processor. Command
lists can be active for a single image or
for a video stream. If a list is active for
a video stream, it will be executed on
every frame until it is replaced or can
celed.
There' s one more layer that is needed
to link the architecture to an operating
environment. It' s an environment-spe
cific application programming interface
(API) that performs two critical func
tions for AVK . It reads and writes data
into the host file system and integrates
AVK into the host windowing environ
ment. Because these functions need to be
optimized to a specific environment,
they are defined as being outside the
AVK architecture to maintain its por
tability.
Two examples of an API that can be
implemented on top of AVK are the
Media Control Interface, as defined for
Microsoft's Windows 3.0 with Multime
dia Extensions, and Apple's QuickTime.
Because AVK was designed to be inde
pendent of both the API and media for
mats, it will easily port to emerging
standards, such as those being developed
by the Interactive Multimedia Associa
tion. It is also architecturally indepen
dent of specific compression and decom
pression algorithms and will easily ac
commodate new algorithms as they are
developed.

An Interface Based on Objects
The AVK interface was developed by
identifying and abstracting a number of
objects with their associated behaviors
and attributes (see figure 4). Objects are
at the heart of AVK operation; they are
the means of implementing the functions
defined in the digital studio model. For
example, the analog interface subsystem

AVK DATA TYPES
Multiwindow display
Digital
audio

.I

Video
conference
group

Local
(output).
video,
audio

.:;. .

Site A
(input) ,
video,
audio
Motion video group
Photo-realistic
images

Images

Sound

Figure 2: Multimedia systems will be required to work with a variety ofdata types.

The AVK architecture is designed to accommodate multiple visual data types
and to permit multiple views ofthe data.

is implemented in AVK as a collection of
two objects, the AVK Session and the
AVK Device. Calls to these objects start
up AVK, define communications with
the application, allow query of device
capabilities, and open and close the DVI
device within an AVK application ses
sion.
The function of a mixer in the studio
model is provided by a single object,
called a Connector, that accepts data
flow, optionally manipulates the data,
and sends the data to a destination . Con
nectors allow rectangular regions, re
ferred to as boxes, to be defined for the
source and destination bit maps. Boxes
can be resized and relocated in real time
to provide good system responsiveness in
windowing applications.

AVK ARCHITECTURE
Environment-specific application
programming interface

AudioN ideo library
(platform-independent)

AudioN ideo driver
(hardware-dependent)

Data Flow in AVK
AVK implements a three-layered buf
fered data structure that provides for si
multaneous execution of multiple tasks;
for example, compressed data is input
from a storage device by an input task
that loads it into a compressed data buf
fer . A decode task then decompresses the
data and loads it into a decompressed bit
map array buffer. Individual bit-map ar
rays are then processed by a copy/scale
task and sent to the display buffer, where
a display task accesses them and sends
them to the screen.

DVI hardware

Figure 3: AVK's layered architecture has
been organized for portability across a
variety ofAP/s, platforms, and
hardware. While it supports lntell/BM's
ActionMedia //boards, it is also
available for license to other OEMs.
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Intel/IBM's New Multimedia Boards
ctionMedia II is a set of option
boards for Micro Channel- and
ISA-based systems that provide
full-motion digital video play
back and capture. They're built to oper
ate within the Audio-Video Kernel ar
chitecture and therefore represent a
hardware implementation of the digital
production studio model. The boards
are based on Intel 's DVI B series pro
cessors, the 82750PB Pixel Processor
and the 82750DB Display Processor.
The boards perform AID and D/A
translations on all signals at the in
terface between the desktop system and
external analog-based audio and video
equipment. All data is processed within
the system in a digital format.
The following list describes a play
back operation on the ActionMedia II
Delivery Board. (For video-capture op
erations, the ActionMedia II Cagture
Module is required. This module at
taches as a daughterboard to two con
nectors on either version of the Delivery
Board.)

A

• The digitized video and audio data
stream is accessed from a CD-ROM
through a SCSI connector. In the Micro
Channel version, the digital data flows
through the board 's Micro Channel con
nector (the ISA version has its own SCSI
connector) .
• The compressed data stream is passed
to a data buffer in video RAM to await

the availability of a bit-map buffer into
which it can be decompressed . The Ac
tionMedia II boards are configured with
2 MB of VRAM and permit expansion
to up to a total of 4 MB of VRAM .
• When a compressed frame and a free
bit-map buffer are both present, the
82750PB calls a decompression algo
rithm from its on-chip instruction
RAM. The interleaved stream of audio
and video is separated into a single
stream of video data and two streams of
audio data (for stereo sound) by the
stream-manager function programmed
into the 82750PB.
• Decompressed image data is stored in
a bit-map buffer in VRAM . Each pixel
of the decompressed imagt is described
by a luminance (i .e., brightness, sym
bolized by Y) parameter and two chro
minance (color, symbolized by UV) pa
rameters . The YUV images are stored
as three separate bit maps in VRAM to
achieve the fastest read/write efficiency
between the 82750PB and VRAM and
the fastest possible instruction execu
tion. To maintain continuous motion,
the pixel processor (operating at 25
MHz) decompresses the data for each
frame in less time, on average, than it
takes for the frame to be displayed . The
effects of variations in frame processing
times are canceled by subsequent syn
chronization operations .
The pixel processor is fully program
mable and designed to process and inte

82750PB
Pixel

grate video data with other multimedia
data in real time. Depending on what
microcoded routines are loaded into its
internal RAM, the processor can per
form a wide range of algorithms for
data compression, decompression , and
special effects, such as panning, zoom
ing, and windowing. Microcode rou
tines can be changed on a frame-by
frame basis , or remain active for entire
sequences of images .
The processor has a programmable
core and several dedicated (hard-wired)
function blocks . It uses these in parallel
to execute up to six instructions simul
taneously , giving it a processing power
that's equivalent to a first-generation
RISC processor running at 150 MHz.
• The 82750DB Display Processor re
trieves the image data from the bit map
and performs further processing, such
as two-dimensional UV interpolation,
on it. It then translates the image from
YUV to RGB format, converts the digi
tal values to analog signals through a
video DIA converter, and generates
CRT synchronization and control sig
nals as needed. The current version of
the 82750DB is available at rated clock
speeds of up to 45 MHz, fast enough to
handle Super VGA displays .
• Audio data is decompressed by an
audio digital-signal-processor chip ,
synchronized to the video data stream,
transformed into an analog format , and
passed to the audio output stage.

Intel/IBM's new
ActionMedia II
Delivery Board
provides playback
and processing for
digital multimedia
applications.

Audio output

Video RAM
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Audio digital
signal processor

System bus connector
(Micro Channel)
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change between frames. A frame for
which all the pixels are defined is called
an intraframe and serves as an access
point into the video data stream. Other
frames are predicted frames , which are
constructed from previous frame data.
Only the data needed to change a frame
into the next frame in the sequence is
stored in the bit stream, enabling a tre
mendous reduction in the data rate re
quired to achieve full-motion video.

A ~K OBJECT RELATIONSHIPS

i""

t• • ,

'

t--t One to one

~ On e to many

Figure 4: The digital studio model was decomposed into a number ofobjects with
their associated behaviors and attributes. These form the basis for the AVK interface
and implement the functions described in the digital studio model.

Task scheduling in AVK requires real
time response, a capability not provided
by most operating systems found in desk
top computers. The solution for AVK was
to depend on the multimedia processor
(the 82750PB, for now) to schedule all
real-time tasks. Thus, on the ActionMe
dia II boards, the video-processor chip
also schedules audio operations. The
video processor schedules tasks through
the microcode engine. For example ,
while video streams are being processed,
DoMotion continuously loops between
the master command-list-processing task
and the buffer/stream processing task.
For playback, the buffer/stream process
ing task looks for a frame of compressed
data to be available and for a free bit map
into which the data can be decom
pressed. When these conditions are both
met, the buffer/stream processing task
calls the appropriate decompression al
gorithm.

Video-Processing Algorithms
Under AVK, the 82750PB executes two
types of video algorithms, Production
Level Video and Real-Time Video
(RTV). PLV refers to video that is com
pressed off-line, typically by a video
compression service organization, and
that provides the highest achievable
video image quality. PLV compression is
performed on video frames without the
186
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time constraints of sending them to a
display; therefore, it does not need to be
performed in real time. The 82750PB
can decompress images processed by
PLV in real time.
RTV compression and decompression
are performed by the 82750PB in real
time and are tailored to the requirements
of existing CD-ROM drives and broad
cast-video frame rates. The drives can
deliver data at 150 KBps, and broadcast
(NTSC) video delivers images at 30
frames per second. Dividing one second
of the CD-ROM's data rate (150 KB) by
the number of frames per second dis
played on the screen (30) yields an al
lowable data budget of 5 KB per screen
for RTV processing.
To put this number in perspective,
current off-line techniques used in PLV
by Intel digitize each frame to a resolu
tion of 512 by 480 pixels with a color
depth of 24 bits per pixel, resulting in
720 KB of data per frame. PLV then
compresses the frame data (but not in
real time) to less than 5 KB of data per
frame. RTV accomplishes the same level
of compression in real time by trading off
some degree of image quality.
Both compression techniques use in
terframe coding, which is similar to the
method of the proposed Moving Pictures
Experts Group standard. The technique
stores information only on pixels that

Algorithms for Other Data Types
The 82750PB also provides several algo
rithms for processing still images. These
include the DVI algorithms for com
pressing and decompressing 16-bit and
9-bit (subsampled) images, in addition to
the Joint Photographic Experts Group
standard for compressing and decom
pressing 9-bit (subsampled) images.
For the ActionMedia II series, audio
algorithms are executed on an audio digi
tal signal processor. These include In
tel's ADPCM4E algorithm and the 8-bit
PCM algorithm specified by Microsoft's
Windows 3.0 with Multimedia Exten
sions.
AVK's data flow and object organiza
tion have been deliberately designed to
allow future functional enhancements.
When processor power and 1/0 band
width increase in future systems, AVK's
architecture will permit the number of
streams processed simultaneously to in
crease. By allowing the host to program
its microcode engine, AVK can accom
modate custom microcode for video
effects and new image compression/de
compression algorithms without requir
ing changes to the basic structure of the
software. New or custom microcode can
even be delivered on the same digital
media as the multimedia program data.
Another real benefit of AVK is that
multimedia program material needs only
be developed once. It will play on any
host system that supports AVK with no
modification. And with the large storage
capacity of CD-ROM drives, applica
tions developers can include copies of the
system-specific binaries for the nonmul
timedia portions of the applications, let
ting a single CD-ROM run in any sup
ported machine.
AVK is a real advance in the progress
of multimedia. It puts a new set of appli
cations development possibilities on the
desktop. Now it's up to the applications
and tool developers to deliver on these
possibilities. •
John W. Donovan is BYTE 's senior editor
for State of the Art/Features. You can
reach him on BIX as "jwd. "

From the start, VGAwas missing
one important thing: Video.
VideoVGA brings high quality, recordable video into the Video Graphics
Adapter picture. It's true that all VGA boards allow PC users to display graphic
images on their monitors. Great, but then what? The printed hard copies or
slides-even at their sharpest-just sat there. All too often, so did the audience.
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presentations and training.
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INSIDE
QUICKTIME
Apple's multimedia extensions for System 7.0
provide a standard mechanism for managing dynamic data
PETER WAYNER

T

he Macintosh has always enjoyed
a well-deserved reputation for
being easier to understand and
use than other platforms. Its sys
tem software makes the Macintosh very
accessible to anyone who needs to create
and manipulate text and graphics infor
mation . Today , multimedia technology
is bringing dynamic data- full -motion
video and digitized speech-to desktop
systems . To cope with these new forms
of data, Apple has introduced a broad
class of simple multimedia standards
called QuickTime, which will make it
easy to manipulate multimedia data and
integrate multimedia technology into
your working environment. QuickTime
will take much of the hassle out of creat
ing your next multimedia presentation or
training application .
QuickTime is an extension of System
7 .0, the latest version of the Macintosh
system software, which was released last
spring. By dropping the QuickTime icon
into your System Folder, you make your
Macintosh aware of a standard way of
displaying, compressing, reexpanding,
cutting , copying, and pasting multimedia
data (e. g. , color images, animation se
quences , and sounds).
QuickTime is designed to insulate you
from the complexities of multimedia ap
plications. For example , you won 't have
to worry about which decompression al
gorithm to use when viewing an anima
tion-QuickTime automatically calls the
correct code. When developers start in
cluding QuickTime in their programs,
you will be able manipulate multimedia
data as easily as you manipulate pictures
today. Apple has also extended its Hu
man Interface Guidelines so developers
ILLUSTRATION: JOHN NELSON © 199 1
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can implement QuickTime's features in a
consistent fashion.

Tracking Data
The core of QuickTime is contained in its
support for two file formats. The first, a
new format called Movie, is used to man
age different forms of dynamic data. The
Movie format consists of different tracks
that begin and end at different times dur
ing a presentation. QuickTime synchro
nizes the playing of the tracks, and it
makes sure that all data is decompressed
and ready to flash on the screen or be
'sent to the sound chip at the right time. It
acts as an electronic stage manager. So
far, Apple has released two types of
tracks-one for video and one for digi
tized sound-and it can add new types
via hooks into QuickTime. Future possi
bilities for tracks include such robust
synchronization protocols as MIDI and
SMPTE. Eventually, Apple also plans to
release the track interface so that devel
opers can create their own track types.
The second QuickTime format is an
extended version of the venerable PICT
format, which was introduced with the
first Macintosh. When applications cut
and paste images, they use PICTs. The
new extensions allow PICTs to be com
pressed, and they let you scan the con
tents of image files easily.
QuickTime's job is to maintain these
specialized formats . It is divided into
three sections: the Movie Manager, the
Image Compression Manager, and the
Component Manager. The Movie Man
ager makes sure the tracks are played in
the proper sequence, and it relies on the

llVJE

ACTION SUMMARY

Multimedia applications re
quire the management of
time-dependent data. Apple's
QuickTime introduces a track
layer between your applica
tion and the multimedia data,
which simplifies the display
and synchronization of data.
QuickTime also offers basic
multimedia services, such as
data compression and de
compression.
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Image Compression Manager to juggle
the available compression algorithms .
Underneath these is a novel piece of
software known as the Component Man
ager. The range of multimedia periph
erals (e.g. , microphones , video digitiz
ers, hardware compression boards, and
video boards) available for the Mac is
wide indeed. The Component Manager
Jets an application determine the re
sources available on a machine by deter
mining the capabilities of a machine
rather than the specific configurations.
Thus, a program says, "Give me the 24
bit video digitizer," and not "I know
how to interface with the FooBaz Zooper
500 and the Grumster KittyPuff 210.
Are there any out there on this bus?"
Pn;>grams don't have to include device
drivers for every possible attachment.
This part of QuickTime should have
broad use in many different applications .

The Movie Format
In a simple system for displaying ani
mated presentations, the data file is just a
set of screen images dumped onto a disk.
The software calls up the images one
after another, and it flips them on the
screen. This low-budget approach may
get the job done, but it is hardly the
beginning of an easy-to-use system for
creating or distributing multimedia.
Consider these problems: Cutting and
pasting segments of video involves copy
ing and moving large blocks of data-a
very slow process. Pasting a 20-second
cut may mean moving 20 MB of data. If
you want to create a version of the presen
tation with a soundtrack in French or Jap
anese, you must copy the entire file and
add the new soundtrack. To segue from
one image to another, you have to splice
different image streams together. These
are just some of the frustrating limita
tions that arise when using a simple pre
sentation platform.
The QuickTime architecture was de
signed to handle these problems by plac
ing an intermediate abstraction known as
the track between the raw data (called the
media) and the presentation itself (re
ferred to as a movie). A track is a routine
for doing specific things with the data at
a specific time; each movie contains one
or more tracks.
When you start a movie, QuickTime
first finds the data used by each track. If
the data is compressed, it calls the Image
Compression Manager to turn the data
into a usable form. Then it starts each
track at the right time. Notice that the
data does not have to be stored with the
movie. It is kept in separate media files .
The movie file contains only the tracks ,

which themselves contain only the point
ers to the media files , although you can
copy the media data into a movie file to
create a self-contained presentation.
QuickTime gives tracks a great deal of
flexibility beyond simply specifying the
starting and ending points of the media
display. Each track has its own time scale
as well as its own coordinates on the
screen . You can program the tracks to
display multiple segments on the screen
at their own speed in their own positions
at the same time. Moreover, you can
specify the display of certain tracks at
certain times to get different effects. (To
get a feel for how you use tracks to con
trol and synchronize a presentation, see
the text box "On-Track Presentations"
on page 192.)

QuickTime Compression ·
The greatest obstacle to the widespread
use of animation and multimedia is stor
age limitations on personal computers.
Pictures just take up too much room . One
color image for a standard screen can
easily take 400 KB of memory. A movie
will use up 24 of these images in a sec
ond. At this rate, even a CD-ROM can
only hold 67 seconds of full-screen ani
mation . The solution is image compres
sion, and Apple has made this one of the
cornerstones of the QuickTime system.
In theory, the concept is simple. Im
ages contain redundancy that can be
squeezed out to save space. A large sec
tion of red that might take up 10 KB of
disk space can be reduced to a small set
of commands describing the size and
color of the patch. If this is done every
where on the image, the resulting file can
be much smaller. The effectiveness de
pends on the variation in the image . The
Japanese flag is very easy to compress ,
but it is difficult to save much space in a
complex image, such as an overhead shot
of Times Square on New Year' s Eve.
Four basic parameters determine the
usability of the various different algo
rithms for image compression. The first
is the compression ratio that expresses
the size reduction. Very efficient algo
rithms can reduce a simple picture by as
much as 100 to 1. This is rare, however,
and an average performance ranges from
5-to- l to 10-to- l.
The second factor is speed. Some al
gorithms work much faster than others.
Generally , the slower ones do a better job
than the faster ones.
The accuracy of the algorithm is the
third factor. Some decompression algo
rithms produce an exact duplicate of the
original , and they are called " lossless."
Others are known as " lossy" because
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Every time he straps in, a
military pilot puts his life on
the line. He trusts his aircraft to respond instantly in split
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testing of his jet's hydraulic control systems are essential
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INSIDE QUICKTIME

On-Track Presentations
magine that you're a postdoctoral
fellow at Deconstruction U., where
you have a grant to create a multi
media presentation about popular
American culture. The presentation
will consist of images from various TV
shows, cleverly juxtaposed to explore
and reveal the barren nature of Amer
ica . You begin with videotape of epi
sodes of The Brady Bunch, Miami Vice,
leave It to Beaver, and The Dr. Ruth
Show. You acquire digitized versions of
the clips that you want using a VCR digi
tizer equipped with built-in QuickTime
interfaces, which store the raw images
in the correct QuickTime media format.
Without QuickTime, you'd have to
cut and paste enormous quantities of
data to achieve the juxtapositions you
need, and you 'd have to synchronize
different events manually. QuickTime,
however, lets you use tracks to manipu
late and synchronize data. A track con
tains a list of pointers to the media and
the time you want the system to "play "
the media. One clever track might con
tain instructions to play 10 seconds of
The Brady Bunch opening sequence,
followed by 5 seconds of Crockett and
Tubbs cruising through Miami.
In a separate sound-only track, you
record your voice-over, perhaps with
selections from Walt Whitman thrown
in . Apple tries to make all its software
international, and QuickTime is no ex
ception. So, you could record another
voice-over track in French, with some
Rimbaud instead of Whitman.
The movie format lets you aggregate

I

they cut corners to increase compression
and lose some of the data contained in the
original image.
The latter are designed so that the
losses will have little effect on the final
image. The red apple won't reappear as
blue, but it may be grainier or have a
much more homogeneous red surface .
Image quality is the last and most subjec
tive factor. Some of the problems of vari
ous lossy algorithms are documentable,
but often people simply develop prefer
ences for the qualities of certain algo
rithms and ratios.
Apple designed QuickTime with the
192
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tracks into alternate groups. When you
play a movie that contains tracks in an
alternate group, you select the track you
want to see. Thus, people could choose
either the English-language track or the
French track.
Only one track in each group can be
played at a time, so there is no chance
people will have to listen to French and
English concurrently. Alternate groups
are not limited to sounds. You can also
create alternate video tracks. For exam
ple, you may want to leave excerpts
from Dr. Ruth out of a presentation seen
by squeamish members of Congress.
The format of a track specifies more
than simply when to display particular
data. You can also add clipping shapes
and transformation matrices that con
vert the data into different positions or
shapes in the final movie.
For example, you could ask the Quick
Time manager to clip out a square full
face picture of Tubbs from a section of
Miami Vice and superimpose it over the
picture of his hair-alike Greg Brady in
the opening credits of The Brady Bunch .
The track would contain the starting
point of the picture in the Miami Vice
episode and the instructions for clipping
out a square segment and then translat
ing and scaling it so that it would appear
in the upper left corner of the screen.
When the movie was played, these would
appear simultaneously.
Miami Vice is a faster-paced show
than The Brady Bunch , and there prob
ably isn't a clip in the whole series
where Tubbs stands still for 20 seconds.

future in mind. QuickTime has three
built-in compression schemes as well as
room for either Apple or third-party de
velopers to add new algorithms .
The basic algorithm is the Joint Photo
graphic Experts Group (JPEG) interna
tional standard, which is based on the
discrete cosine transform. This mathe
matical approach models each segment
of the image with several cosine func
tions.
The JPEG standard allows some infor
mation to be lost when there is a tiny
amount of noise in the image, because it
lumps large, similarly colored regions

Luckily, each track under QuickTime
has its own relative time scale, so you
can instruct the track controlling the
picture of Tubbs to move slower than the
track displaying the Brady opening.
Now that you've finished your opus,
you need to package it so that everyone
can view your brilliant riposte about
American culture . Up to this point, you
would have done all your work in a mul
timedia authoring system, such as Au
thorware Professional. You can also use
this same software when showing the
presentation to friends and colleagues .
The movie format also lets you package
the tracks with the data for more wide
spread distribution. In the future , word
processors may be QuickTime aware,
and you will be able to paste QuickTime
movies into documents the same way
you can paste pictures today.
Perhaps now you can see the advan
tages of the design of QuickTime. You
don't have to repeatedly cut and paste
images or store multiple copies of im
ages and sounds. The media remains
uncut on the disk so that anyone else can
use it and you can reedit your presenta
tion at any time. There is no need to
waste disk space by making an uncut
copy. The tracks contain all the timing
information, so you don't have to try to
synchronize things manually . If you
store the files on a central file server,
others will be able to produce their own
presentations at the same time without
making a lot of copies. Disk space is
conserved; editing time is reduced; and
the presentations are quite professional .

into one chunk. The quality is very good ,
and the compression ratios are generally
impressive (about IO to 1), but the algo
rithm is computationally expensive .
Compression using the JPEG standard
can take 60 seconds on a Mac Ilcx. This
is acceptable for still images , but it is
much too slow for full -motion video and
animation. This fact will change in the
distant future, when faster processors
are available. When this happens , the
compression system will be able to grow
to include new systems to take advantage
of these processors.
The other two built-in compression

WHY
SOFTWARE
COMPANIES
ARE
CHOOSING
HARDLOCK'"

Developers Say...
" Since the Hardlock uses an algorithmic
response chip, I am assured of the
highest level of protection . Also, the
optional programmable memory
means I can keep custom
configurations in Hardlock
rather than in a file. I can
protect my .EXE or .COM
files directly and/ or incorporate
Glenco's high level language interface routines into my software.
And, I feel confident I'll have Glenco's support if I use other
programming languages."

Accountants Say. . .
" Hardlock provides our
company with a healthier bottom
line. Since our software can't be
copied, our revenue has steadily
increased . The unique pro
gramming board allows us to
program the Hardlock in seconds.
This ensures optimum delivery
schedu les from Glenco and a lower
inventory cost for us. Hardlock's
field programmable feature
means a single Hardlock can
protect more than one product."

End Users Say...
" Hardlock allows me to backup my
software investment.
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Hardlock into the
i 1>1~..~>-"'printer card .
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printer cable,
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and no down time.
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Picture file: 40K

QuickTime provides a new file requester to handle the new PICTformat.
Applications can store a thumbnail sketch ofa PICT image in the resource fork ofthe
file. The file requester displays the sketch. Thus, you can get an idea ofwhat a
picture file looks like without having to load the entire file.

algorithms were designed by Apple to
handle real-time video decompression.
One works well for video images (its in
ternal name was RoadPizza), and the
other is tuned for the noise-free domain
of computer-synthesized animation .
Both processes do temporal as well as

spatial compression: They look for re
dundancy between sequential frames of
animation, and then they compress the
repetition. The algorithms are simple,
and they can run efficiently at video
speed on a standard Macintosh. The
documentation, for instance, reports that

Pretty Good

a Mac can practically display a 240- by
180-pixel imageat 15 frames per second .
The maximum compression of a video is
25 to I, but average ratios are much less .
They usually range from 5-to- I to 6-to-l.
The differences between the compres
sion techniques are largely transparent to
the user and the programmer. Whenever
you want to open up an image, the Image
Compression. Manager finds the proper
decompression code and provides the de
compressed image. In the future, more
compression algorithms will probably be
developed, and QuickTime can expand to
hold them. There are already hardware
implementations of the JPEG standard,
and QuickTime will be able to take ad
vantage of them.

The Component Manager
Apple will release the Component Man
ager in conjunction with QuickTime be
cause it provides many necessary ser
vices for QuickTime. The Component
Manager lets an application ask the sys
tem software for a particular solution;
the system then provides the best solution
available . When a QuickTime applica
tion asks for a JPEG decompressor, the

Better
m=
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system will check to see if it has a hard
ware board available to do the work. If it
does, the system tells the application to
call up the hardware; otherwise the sys
tem informs the application of the loca
tion of a software decompression routine .
The Component Manager can make
value decisions and choose, for example,
between the fastest or the most accurate
decompression routine . Apple has de
signed a standard set of flags and values
that specify the characteristics of a solu
tion (e .g., a particular compression algo
rithm's speed or quality). These flags
also describe the formats that an algo
rithm can handle, as well as any undoc
umented technical details, such as the
pipeline latency. When the system starts
up, the Component Manager assembles a
list of the algorithms so that it can pro
vide the best one for the particular job.
The Component Manager software is
designed for use by all software. Soft
ware will be able to ask for either the
fastest or the most accurate hardware/
software combination installed in a host
computer, and the Component Manager
will provide the pointers to the best re
source. The Component Manager should

prove useful in many other areas (e.g .,
encryption or telecommunications).

The Interface Factor
Naturally, Apple issued a number of Hu
man Interface Guidelines for program
mers creating software that will utilize
QuickTime movies and still pictures. It
wants to ensure that every application
sports a consistent and standard interface
for manipulating movies and pictures.
Apple provides some of these ideas as
standard Toolbox routines so that the de
veloper needs to write only one line of
code to solve simple problems . One of
these standard interfaces is the Open File
dialog box. Before QuickTime, this rou
tine would just display a scrolling list of
files and let you move from folder to fold
er. This list just held the name of the file,
and that alone is often not very helpful.
Now the Open File dialog box includes
a small image of the file when a picture
or movie is currently selected . In mov
ies, this image is stored as a particular
one-frame track. Another track called a
preview points to a 3-second section of
the movie .
When you select a still photo, the new

BetterYef

Part of a complete
series of BetterYet bitmap
font cartridges:
• BetterYet Master American
• BetterYet Master International
• BetterYet A-Z 25
•BetterYet ProPresent
• BetterYet Tax & Spreadsheet
• BetterYet Label & Bar Code

Open File dialog box displays a smaller
version of the image called a thumbnail
PICT (see the photo). The thumbnail is
stored in the Resource Fork of the file by
QuickTime-aware software, so the sys
tem doesn't have to open the entire image
file and compute a little compressed ver
sion. This would take too long and make
the previewing dialog box unusable.
The Human Interface Team also pro
vides a standard movie controller with
play, fast-forward, and rewind buttons.
A scroll bar lets you scroll through a
movie the same way you'd scroll through
a document. The team was thinking
ahead when it required a sound-muting
button, because the software can be used
in places where loud soundtracks are in
appropriate. This standard movie con
troller is designed to be included in every
QuickTime application.
Apple has also considered some of the
more subtle interface issues that may
cause problems for a user. Remember
that a QuickTime movie can be a collec
tion of pointers to other data files . What
happens, then, if you copy a movie to an
other system without these basic data
files? The Human Interface Guidelines

s399 Gets You Nine Popular HP®Master Series
Cartridges In Dne ... As1,764 Value. Toomanychoices,
and too much guesswork. T If you use a LaserJet®printer, that's probably
how you feel about buying bitmap fonts. T You could always purchase a
good "2 5-in-J" cartridge. T Or you could take a step up and buy HP Master
Series fonts, one cartridge at a time. T Then again, you could do something
BetterYet. T Introducing BetterYel Master American. A thoughtful
compilation of nine HP Master Series cartridges all rolled into one. T
Designed for use in LaserJet Series ll and LaserJet III family printers,
BencrYet Master American represents unprecedented value and convenience.
T It even carries an exclusive "Diamond Limited Warr.inly," which literally
, , 1 1,,
lasts forever. T So why settle for pretty good when you can
;.
; have BetterYet? T BellerYet Master American. T For a free
1
1
~--~ brochure and more infonnation on BetterYet Master American,
and the full line of BeuerYel Laser Enhancement Products, call our toll free
customer support line: 1-800-BETRYET (1-800-238-7938).
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Isn't GoodEnough
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During commercials,
ifs acomputer.
For only 5395 you can turn your PC monitor into a
television set, and never be out of touch again. With
a keystroke you'll be able to change to your favorite
news, soa p or sports channel, find out what's
happening, then return to your work.
01:.sKTOPTV is an add-in board that turns your PC
into a 119 channel color television set with an on
sc:reen control panel. And because DESKTOP1V has
separate controls for audio and video, you ca n listen to
your favorite ·rv channel while using your computer.
Order yours today by phoning 1-800-866-7288.
If you don't think Dr~~KTor'fV is the best way for a
hard-working professional to keep in touch with the
world, return it within 30 days of purchase and we'll
refu nd you r money.

DESKTdPTV
A NEW PRODUCT OF AVIEW TECHNOLOGY 4 t6/922-6555

QuickTrace for windows 3.0
The Scan & Paint
& Autotrace Program
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Now you can scan, create, edit, print and even
vectorize images - all with one program. You can
work easily and quickly with large black-and-white
images upto 4Mtl'jles such as logos, maps, clip
arts and drawings.
QuickTrace for Windows supports ScanJet and
Scan Man scanners with full painting functions,
and handles TIFF, PCX ;rid Windows bitmap image
Files,automatically con...erts into CGM, EPSF, DXF,
Micrografx PIC/DRW and Adobe Al vec'tor Files.
t'~

/i r.

DevelOoed by

Information & Control Lob. Co.

Nakajima Bldg.. SF. 11·22. Shinjuku S.chome.
Shinjuku-ku, Tokyo 160, Japan
Phone. 3·5379-7470 I Fax: 3·5379-747 1

for Windcms ... .... ..... .. .. December '91
DOS versions <supports Autocrace 1unc1ioo only)
for OTP( : : =..- ).. .. ... $245
Coo.er! in1o EPSF. CGM. Microgralx PIC, ORN

for AutoCAO OXF .............. ... $295
for Lotus Freelance Plus ..... .. .. $245
PLEASE CONTACT: 212·605·2339
OR SEE EGGHEAD NEAREST YOU IN U.S.
CONTACT .REFLEX IN U.K.: 0734·314611

,+,

Mitsubishi International Corporation

Technology Allairs Dept
520 Madison Avenue. New York. NY 10022
Phone. 212-605-2339 I Fax: 212-605-1847

•Ouicktrace can input Images scanned by Nlscan. Logitec ScanMan and etc. •OEM inquiry welcome
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suggest that the save boxes warn you of
this possible danger and provide a way to
save a complete version of the movie with
all the necessary data embedded inside
of it.

First Impressions
QuickTime was "introduced" in June,
but don't look for it on dealers' shelves.
You must be a certified developer just to
look at the information provided with the
beta release. By the time you read this ar
ticle, QuickTime-aware software should
be making its way into the world in new
versions of multimedia programs, word
processors, and drawing programs.
The adoption of QuickTime, however,
doesn 't mean that your Macintosh will
have achieved multimedia nirvana . On
my Mac II , the software was slow, al
though it was smooth and usable. The
seamless execution is a tribute to Apple 's
engineering ability . The company has
created good compression schemes that
work well on older, slower machines .
QuickTime, in fact, works on any color
Macintosh, including the LC.
On the other hand, QuickTime makes
it apparent that home computers are just
not ready to edit a Hollywood produc
tion . Even when compressed at a 10-to- l
ratio, some images that I worked with
still took up 40 KB of memory. Thus ,
you might be able to store I000 of your
home photos on a 40-MB disk at about
600 by 500 pixels of resolution-a far cry
from the 150,000 much higher quality
frames used in a feature film .
To illustrate the processing power and
storage required for multimedia, con
sider the QuickTime demo that Apple
distributes on a 1.4-MB floppy disk. The
demo takes a few minutes to decompress
before the speaker starts trumpeting and
the movie begins . The accompanying
animation is displayed on a small portion
of the screen-about 100 pixels square.
The movie-a NASA rocket disposing of
a spent booster stage-is over in less than
a minute.
Although multimedia on home com
puters seems a bit sluggish, this is almost
certain to change in the future . Apple has
made QuickTime open-ended so that it
can grow as faster machines, cheaper
memory , and next-generation CD-ROM
drives arrive. Given the importance of
solid yet flexible standards in any new
technological area , you might say that
QuickTime has arrived just in time . •
Peter Wayn er is a BYTE consulting editor
and is working toward a Ph.D. in com
puter science at Cornell University. You
can reach him on BIX as "pwayner. "
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Multimedia Software Sampler
Of the many types of software used in multimedia appliatioos, three of the more important are presentation «ra11hits. animation,
and authoring systems. Listed below are samplings of each type for many different platforms.

PRESENTATION GRAPHICS
AimTech Corp.
(lconAnimate: MS-DOS)
20 Trafalgar Sq.
Nashua, NH 03063
(800) 289-2884
(603) 883-0220
fax : (603) 883-5582
Circle 1158 on Inquiry Card.
Ashton-Tate Corp.
(Applause II 1.5: Windows 3.0)
20101 Hamilton Ave.
Torrance, CA 90502
(213) 329-8000
fax : (213) 538-7996
Circle 1159 on Inquiry Card.
Brown Bag Software, Inc.
(Easy Presentation Graphics:
MS-DOS)
2155 South Bascom Ave.,
Suite 105
Campbell , CA 95008
(800) 523-0764
(408) 559-4545
fax : (408) 559-7090
Circle 1160 on lnqulfY Card.
Business & Professional
Software, Inc.
(Videoshow Driver: MS-DOS)
139 Main St.
Cambridge, MA02142
(800) 342-5277
(617) 494- 1155
fax: (617) 494-8810
Circle 1161 on Inquiry Card.
Caddylak Systems, Inc.
(Great Presentations:
MS-DOS)
131 Heartland Blvd.
P.O . Box 1322
Brentwood, NY 11717
(800) 523-8060
(516) 254-2000
fax: (516) 254-2018
Circle 1162 on Inquiry Card.
Computer Associates
International, Inc.
(CA-Cricket Present:
MS-DOS, Mac)
711 Stewart Ave.
Garden City , NY 11530
(516) 227-3300
fax : (516) 227-3937
Circle 1163 on Inquiry Card.

Computer Support Corp.
(PC Emcee Level I : MS-DOS)
15926 Midway Rd .
Dallas, TX 75244
(214) 661-8960
fax: (214)661-5429
Circle 1164 on Inquiry Card.
Digital Video Applications
Corp.
(VideoShop: Mac U family)
222 Third St. , Suite 3332
Cambridge, MA 02142
(617) 491-4147
fax: (617) 491-2208
Circle 1165 on Inquiry Card.
Eastridge Technology
(Impel : MS-DOS)
32 Nassau St.
Princeton, NJ 08542
(609) 252-0825
fax : (609) 252-0826
Circle 1166 on Inquiry Card.
General Parametrics Corp.
(StarTime: Mac)
1250 Ninth St.
Berkeley, CA 94710
(800) 223-0999
(510) 524-3950
fax : (510) 524-9954
Circle 1167 on Inquiry Card.

USC Software
(SantaFe Media Manager:
MS-DOS, OS/2)
1661 Lincoln Blvd., Suite IOI
Santa Monica, CA 90404
(213) 392-8441
fax : (213) 392..()()15
Circle 1168 on Inquiry Card.
HyperPro
(VideoAuthor: Mac)
491 North Pastoria Ave.
Sunnyvale, CA 94086
(800) 228-5821
(408) 522-1300
fax : (408) 730-9730
Circle 1169 on Inquiry Card.
IBM
(Hollywood: Windows 3.0)
Old Orchard Rd .
Armonk , NY 10504
(800) 426-2468
(914) 765-1900
Circle 1170 on Inquiry Card.

Innovative Communications
Systems, Inc.
(System 2000: MS-DOS)
112 Roberts St., Suite 14
Fargo, ND 58102
(701) 293-1004
fax: (701) 293-0431
Circle 1171 on Inquiry Card.

SuperMac Technology
(ReelTime: Mac)
485 Potrero Ave.
Sunnyvale, CA 94086
(800) 334-3005
(408) 245-2202
fax : (408) 735-7250
Circle 1177 on Inquiry Card.

MacroMind, Inc.
(MacroMind Director,
MacroMind MediaMaker, and
MacroMind Action: Mac,
Windows 3 .0)
600 Townsend St. , Suite 3 lOW
San Francisco, CA 94103
(415) 442-0200
fax : (415)442-0190
Circle 1172 on Inquiry Card.

TouchVision Systems, Inc.
(D/Vision: The Motion Video
Editor: MS-DOS)
1800 Winnemac Ave.
Chicago, IL 60640
(312) 989-2160
fax : (312) 989-2144
Circle 1178 on Inquiry Card.

Mkrosoft Corp.
(PowerPoint: Mac ,
Windows 3.0)
I Microsoft Way
Redmond , WA 98052
(800) 426-9400
(206) 882-8080
fax: (206) 883-8101
Circle 1173 on Inquiry Card.
Paul Mace Software, Inc.
(Grasp: MS-DOS)
400 Williamson Way
Ashland, OR 97520
(800) 523-0258
(503) 488-2322
fax : (503) 488-1549
Circle 1174 on Inquiry Card.

Visionetics International
(Diva: MS-DOS)
21311 Hawthorne Blvd.,
Suite235
Torrance, CA 90503
(213) 316-7940
fax: (213) 543-2117
Circle 1179 on Inquiry Card.
Visual Communications
Network, Inc.
(VCN Concorde Presentations:
MS-DOS)
238 Main St.
Cambridge, MA 02142
(617) 497-4000
fax : (617)491-4260
Circle 11 BO on Inquiry Card.
2-D AND 3-D ANIMATIONS

Personally Developed
Software, Inc.
(Special Effects with Slides:
MS-DOS)
P.O . Box 3280
Wallingford, CT 06494
(800) 426-7279
(203) 237-4504
fax : (203) 238-9951
Circle 1175 on Inquiry Card.
Software Publishing Corp.
(Harvard Graphics: MS-DOS)
3165 Kifer Rd .
Santa Clara, CA 95051
(408) 986-8000
Circle 1176 on Inquiry Card.

Abacus Concepts
(MacSpin: Mac)
1984 Bonita Ave.
Berkeley, CA 94704
(800) 666- 7828
(510) 540-1949
fax: (510) 540-0260
Circle 11B1 on Inquiry Card.
Abbot, Fooer &
Bauserman Co.
(3-D Computerscape:
MS-DOS}
111 East Lincoln Rd., Suite 2
Spokane, WA 99208
(800) 562-0025
(509) 458-4660
fax: (509) 466-0774
Circle 1182 on Inquiry Card .
continued
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Wl'th small compani'es
SIGN UP NOW AND SAVE
If you think only big businesses reap the benefits
of corporate travel accounts, it's time for some
rethinking. At Avis, we'll treat you just like the big
guys, with the Avis Corporate Account Program.
Sign up and the savings begin.
Your company's enrollment is absolutely free.
No registration fee. We'll assign an Account Repre
sentative and a unique Avis Worldwide Discount
(AWD) number so that everyone in your company
will get special corporate rates.
And, just for signing up, we'll
issue your acco~nt 5 Free Upgra.de
Certificates.These entitle
company
travelers to a
car from the
next higher car
group,at the low coiporate
rate of the car group they reserved .
And the free gifts don't stop there.Your company

5Free
Upgrades

continu~llybenefit.from

will
our Corporate Awards
Program, uniquely designed so the more you

rent.' the more.you save. Based on r;ntal activity
, usmgyourd1scount number, we II send you
Free Rental Day Certificates. Plus
1
your monthly statements will
1
include a variety of moneysaving bonuses.
The Avis monthly
statement is custom-tailored
for you to free up your
·-·
,1;225 ~
accounting department,
because all qualified rentals
·'
appear on one form . At the same time, -.;;;;;;:::~-'
exclusive timesaving Avis services like Avis
Express®and Roving Rapid ReturnsM free up your
travelers. So think big. Contact Avis Corporate
Accoun ts at 1-800-321-3709, Operator Number 54 ,
for further details, or send in the handy coupon to
sign up today.
Q 1991 Wizard Co.. Inc.

And Fl"lee
Rental Days

r------------------------------------------,
Send to: Avis Corporate Accounts. P.O. Box 690360.Tulsa, OK74169-0360.
Please send me more information about
the Avis Corporate Account Program.
NA\IE
CU ~ll 'A

'Y

AIJDRESS
CIW

ZIP

STATE

PllO:\E (

AVIS.

We're trying harder than ever. ~

NATUREOF BUSINl·'.'iS
FSn MATED NU~IBER 0 1"M O ~lHLYCAR REi\TAl.5
Do pm <'Urrently ha~·e aCorporate Account wilh another car rent,,I company?
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RESOURCE GUIDE
Alias, I nc.
(Alias Animator: Control Data
Cyber 910, Silicon Graphics Iris,
IBM RISC System/6000/AIX)
110 Richmond St. E,
Fourth Floor
Toronto, Ontario,
Canada MSC !Pl
(416) 362-9181
fax : (416) 362-0630
Circle 1183 on Inquiry Card.
AT&T Graphics Software Labs
(Topas Animator:
MS-DOS, Mac)
3520 Commerce Crossing,
Suite 300
Indianapolis, IN 46240
(317) 844-4364
fax : (317) 575-0649
Circle 1184 on Inquiry Card.
Autodesk, Inc.
(Animator and Animator Pro:
MS-DOS)
2320 Marinship Way
Sausalito, CA 94965
(800) 445-5415
(415) 332-2344
fax : (415) 331-8093
Circle 1185 on Inquiry Card.
Byte by Byte Corp.
(Sculpt 3D : Mac)
9442 Capitol of Texas Hwy. N
Arboretum Plaza I, Suite 650
Austin , TX 78759
(512) 343-4357
fax : (512) 795--0021
Circle 1186 on Inquiry Card.

Pixar
(RenderMan and
MacRenderMan : MS-DOS,
Mac, and UniA)
1001 West Culling Blvd .,
Suite200
Point Richmond, CA 94804
(510) 236-4000
fax : (510) 236--0388
Circle 1190 on Inquiry Card.
Silicon Beach Software, Inc.
(Super 3D: Mac)
9770 Carroll Center, Suite J
San Diego, CA 92126
(619) 695-6956
fax : (619)695-7902
Circle 1191 on Inquiry Card.

Asymetrlx Corp.
(ToolBook Multimedia
Resource Kit: Windows 3.0)
110I10th Ave. NE, Suite 717
Bellevue, WA 98004
(800) 624-8999
(206) 637- 1500
Circle 1198 on Inquiry Card.

Softlmage, Inc.
(Softlmage 3D: Unix)
3510 Blvd. St. Laurent,
Suite 214
Montreal, Quebec,
Canada H2X 2V2
(514) 845-1636
fax : (514) 845-5676
Circle 1192 on Inquiry Card.

Authorware, Inc.
(Authorware Professional :
Windows 3.0, Mac)
275 Shoreline Dr., Suite 535
Redwood City, CA 94065
(800) 288-8108
(415) 595-3 IOI
fax : (415) 595-3077
Circle 1199 on Inquiry Card.

Thomson Digital Image
(TDI Explore: Silicon Graphics
workstations; TDlmage: IBM
RISC System/6000/ AIX)
1270 Avenue of the Americas,
Suite508
New York, NY 10020
(212) 247-1950
fax : (212) 247-1957
Circle 1193 on Inquiry Card.

CEIT Systems, Inc.
(Authology : MultiMcdia:
MS-DOS)
4800 Great American Pkwy . ,
Suite200
Santa Clara, CA 95054
(408) 986-110 I
fax: (408) 986-1107
Clrde 1200 on Inquiry Card.

Digital Arts
(DGS, DGS/3863 .3, and DGS
Paint: MS-DOS 3.3 or higher)
7050 Convoy Court
San Diego, CA 92111
(619) 541-2055
fax : (619) 541-2655
Circle 1187 on Inquiry Card.
Electric Image
(Electriclmage Animation
System: Mac)
117 East Colorado Blvd .,
Suite 300
Pasadena, CA 91105
(818) 577-1627
fax : (818) 577-2426
Circle 1188 on Inquiry Cord.
MacroMind, Inc.
(MacroMind Three-D : Mac)
600 Townsend St., Suite 31 OW
San Francisco, CA 94103
(415) 442--0200
fax : (415) 442-0190
Circle 1189 on Inquiry Card.
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Allen Communication, Inc.
(Quest: MS-DOS)
5225 Wiley Post Way ,
Suite 140
Salt Lake City , UT 84116
(800) 325-7850
(801) 537-7800
fax: (801) 537-7805
Circle 1197 on Inquiry Card.
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Visual Information
Development, Inc.
(Presenter Professional 1.0:
Mac)
16309 Double Grove
La Puente, CA 91744
(818) 918-8834
fax : (818) 918-9935
Circle 1194 on Inquiry Card.
Wavefront Technologies
(Dynamic Imaging System:
Unix)
530 East Montecito St. ,
Suite 106
Santa Barbara , CA 93103
(800) 346-9283
(805) 962-8117
fax: (805) 963--0410
Circle 1195 on Inquiry Card.
AUTHORING SYSfEMS
AlmTech Corp.
(lconAuthor 4.0:
Windows 3.0)
20 Trafalgar Sq.
Nashua , NH 03063
(800) 289-2884
(603) 883--0220
fax : (603) 883-5582
Circle 1196 on Inquiry Card.

Commodore Business
Machines, Inc.
(AmigaVision : AmigaDOS)
1200 Wilson Dr.
West Chester, PA 19380
(800) 662-6442
(215) 431-9100
fax: (215) 431-9156
Circle 1201 on Inquiry Card.
Edudisc, Inc.
(Mentor/MacVideo: Mac)
1400 Tyne Blvd .
Nashville, TN 37215
(615) 373-2506
Circle 1202 on Inq uiry Card .
IBM
(Storyboard Live : Windows 3.0,
OS/2)
Old Orchard Rd .
Armonk , NY 10504
(800) 426-2468
(914) 765-1900
Circle 1203 on Inquiry Card.
Meridian Data, Inc.
(VR Producer: MS-DOS)
5615 Scolls Valley Dr.
Scotts Valley . CA 95066
(408) 438-3100
fax : (408) 438-6816
Circle 1204 on Inquiry Card.

Network Technology Corp.
(MediaScript: MS-DOS, OS/2,
Windows 3.0)
7401 -F Fullerton Rd.
Springfield, VA 22153
(703) 866-9000
fax : (703) 866-9007
Circle 1205 on Inquiry Card.
Ntergaid, Inc.
(HyperWriter: MS-DOS)
2490 Black Rock Tpke.,
Suite337
Fairfield, CT 06430
(203) 368-0632
fax: (203) 380-1465
Circle 1206 on Inquiry Card.
Tiger Media, Inc.
(Cats Meow: Sparcstation)
5801 East Slauson Ave..
Suite200
Los Angeles, CA 90040
(213) 721 -8282
fax : (213) 721-8336
Circle 1207 on Inquiry Card .
V_Graph, Inc.
(Virtua!Video Producer 3.5:
MS-DOS)
P.O . Box 105
1275 Westtown Thornton Rd .
Westtown, PA 19395
(215) 399-1521
fax : (215) 399--0566
Circle 1208 on Inquiry Card.
VideoLogic, Inc.
(M .l.C . System : MS-DOS)
245 First St.
Cambridge, MA 02142
(617) 494-0530
fax : (617) 494-0534
Circle 1209 on Inquiry Card.
Vision Imaging
(Media Master: MS-DOS)
10231 Slater Ave. , Suite 112
Fountain Valley , CA 92708
(714) 965-7122
fax : (714) 965-7118
Circle 1210 on Inquiry Card.
Wonder Corp.
(Wonder Desktop Studio:
MS-DOS)
51 Winchester St.
Newton Highlands , MA02161
(617) 965-8400
fax : (617) 965-6817
Circle 1211 on Inquiry Card.
llldusion in the resource guide
should nor be taken as a BYTE
endorsemem or recommenda
rion. Likewise, omission from
the guide should nor be taken
negatively. The information here
was beliel·ed to be accurate at
the rime of writing , but BYTE
cannot be responsible for
omissions, errors, or changes that
occur after compilation.

ELVIS HAS BEEN SIGHT ED.
And you're rocking and rolling
through a presentation on hi s life
and times, chinking what a blessing
it would be if your PC could sing
and dance to his irreatcsc hies. On
CD, of course. ~

(Sav adios to
boring instruc
tion , hello
to dynamic
learning
experiences.)
_.~ ..,. -•·•·
• - ~•}
So, if you're
playing games, or plav
')
ing music, your PC c'an on
and for all be heard. Loud and
clear. PC games, for example,
gee so highly-fueled with sound,
they're down right explosive.
Characters come roaring to life.
Plus,CDPC is Sound Blaster
and AdLib compatible,
helping you access
virtually all
your fa\ 1orice
software.
Like Battle·
Chess, \.\ ing
Commander,
Jones Jn The
Fast Lane,

GlvEYOUR

Introducing CDPC One-Stop
Multimedia from Media Vision~
Well , vour multi
media prayers have
finally been an
swered. Because
CDPC is the first
ully-integraced
multimedia sys
tem-beaucifullv
embodied into ·
one remarkably
compact component
-ro bring together
the excitement of CD-ROM and
Audio. Givi ng your PC the pg
high-quality sound . Wi
rude of ocher multim
function s.
Like 100 wat
music power.
total Seectr
Sound wit
low-noise a .
bass enha
ment and
speaker i1
ing. lt'sqµ
sou nd li~e
you've neve
heard befoie G
vour PC. And it'
so easy to use.J u
plug-in and play.
Bes ides elimif\at
ing the hassle of buyin
separate components,
costs half of what you'd pay
those multimedia pieces.And u
other multimedia alternative, CD '
cross-platform on IBM AT or 1'vli croChannel coli'i
computers.

PCTIIE

OPPORTUNITY
TO MOUTI-1 OFF

LIKE NEVER
BEFORE.

tra at your
command°- with -+
tor F 1srnthesis
1vers 20 in-·
t ounds, si muls entertainment!
1

r0'1rllJ
Mul1imcdia PC.

rASong.(AndThat'sNotAll.)
. a more, you gee Microsoft• \Vind owsNgraphical
environment with Multimedia Ex tensions 1.0. FREE.\.\ hich
For Business Presentations, Education or Pure
mea ns that yo u can begin opening wind ows to your multi
Unadulterated Fun.
media world immediately. If not sooner.
What's thl big deal about multimedia anywav.
Plus two FREE software app li cations! joncs In The Fa st
you ask? '..Vell, for starters: sound , music and ·
Lan ~ by Sierra On-Linc, the ultimate parlor game of
\'isuals enrich business presentations bevond
---~-_,___............_.....,. th e. 90s. An~I Compton's \tlu lc imedia Enc~· clopedia ,
your wildest expectations. lnteracti\' it\' lees
which concams cwencv-six volumes
vou tailor your communication, preciscly
worth of valuable information. And a whole lot more.
to fit each audience's specific interests. And features
Altogether. that's over a $1000 worth of FREE
like CDPC's external rnlume control , built-in speakers
software.
and microphone make presentations a breeze.
. So gi\'e your PC the opportunity co be more expres
Plus, with CDPC, applications like MacroMind's
sive than ever. Call Media Vision todav at 1-800
Action!, Animation Works and Asymctrix
845-5870 for th.e_name of a CDPC cider near you . And give
ToolBook help your business presentations rake
your PC the ability to mouth off like nc,·er before.
on e\'en greater depth and dimension.
r\nd it's no surpri se that multimed ia is a
dream come true. It entices, cnlighcrns
and entertains - and everyone knows that entertain,
'f j
ment _is the b~st ~orm ?f commi.micacion-especially when
~
used_with_ ~ppli7.at1ons like Co mpton'~ Multi~edia Enc~'Cl opcdia,
CDPC from Media Vision.
Bookshelf for\\ mdows and The Berlnz Foreign Language Series.
The One-Stop Multimedia Solution.

M
(~ I~ IJ'Y.Yj~ ~I~ I~ ~

each~r's

Jij_

Media Vision, 47221 Fremont Boulevard, Fremont, CA 94538. 510-770-8600, FAX: 510-770-9592
;\tcd ia Vi sion :ind C DP C :1 rL· 1r.ull·marl. ·.. nr 1Mc.:.,f 1:1 v·ISI·OO, Inc. All n l h n rra d l'm a r J.;,' \ :rn d rq!1·s1cn: d

1 r.uk m :1rl. ~. 1!t:Sl l!ll:&tcd ur 11111lt:s il!n ;11 l·d, :uc

Circle 190 on Inquiry Card.

nwm·d by th eir rcs1u ·c1i' 't' l' mnp21 nic) . Cl 19<)1 , ,\kdi::i \'i ~ io n , Inc.

hen you need business information, why not get the total story- any
time- instantly. That's the advantage of the McGRAW-HILL PuBucKnoNs ONLINE
database.
Now, count on immediate access to every original article, word for word, exactly as
it appeared (except for graphics) in the leading McGraw-Hill magazines and
newsletters serving the needs of today's business, worldwide.
Only McGraw-Hill, the world's foremost business information publisher, can deliver
it all so completely. Companies, people, products, whatever the topic-here's the
unequaled connection to the full story in seconds. Call for total recall today. For the 1991
list of our publications online, contact Andrea Broadbent at (609) 426-5523.
Or Fax to (609) 426-7352. Or send us the coupon.
• BUSINESS WEEK
• AVIATION WEEK

• ENGINEERING NEWS-RECORD

&

SPACE TECHNOLOGY

• LAN TIMES

• BIOTECHNOLOGY NEWSWATCH

• NucLEONICS WEEK

• BYTE

• PLArr's 0ILGRAM NEws

• CHEMICAL ENGINEERING

• PHYSICIAN

• DATA COMMUNICATIONS

• POSTGRADUATE MEDICINE

&

SPORTSMEDICINE

••• AND DOZENS MORE.

Available through NEXIs® DlALOG,®and Dow ]ONES NEws /RI:.- rmEVAL®

,----------------------------,
McGRAw-HnL
_N_am_e_ _ __ __ _ _ _ _ _ __ _
PUBLICATIONS ONLINE
Princeton-Hightstown Road
Hightstown, NJ 08520-9459 U.S.A

Title
- - -- - - - - - - - - - - -

Please send me the complete 1991 list
of your publications on line.
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SOLUTIONS FOCUS I Presentation Software

THE

A

room full of people is waiting. It's·
now your turn to speak, impress
15 presentation
these people, and sell them on
your ideas. Skeptical eyes stare up
packages that i)romise
at you . What those eyes demand-profes
sionalism, a dynamic delivery, and subtle
style and flair for your
wit-is not nearly as intimidating as what
vlsual presentations
they really expect: to be bored out of their
minds. Your heart skips a beat. You feel
beads of perspiration break out on your
forehead. You ' re all alone.
STANFORD DIEHL
And yet, this is not the moment of
truth. The real work came in the days
leading up to your presentation. Only confidence built on solid preparation can
cure the jitters and ensure a smooth delivery. As you introduce yourself, your
first slide appears. The audience' s eyes turn. A professional is at work. Cues
start firing off in your head. You 're not so alone after all .. . .
In the demanding world of business presentations, audiences have come to ex
pect powerful visual aids . Information conveyed visually impresses in a way that
oral communication alone cannot. Today's sophisticated presentation software
can take some of the struggle out of the hard work of preparing slide shows. Best
of all , the software can provide the tools you need to make shows that sparkle.
This month , the BYTE Lab takes a look at I 5 of the top presentation packages
available for Windows , DOS, and the Mac (see the text box " Mac Presentations:
A Mixed Quartet" on page 2I6 for Mac-specific evaluations) . The packages re
viewed are Persuasion 2.0 (Windows and Mac), Applause II I .5 (DOS) , Graph
Show I . I (Windows), CA-Cricket Presents I .3 (Windows and Mac) , Presentation
Team 2.0 (DOS) , Hollywood I .O (Windows) , Freelance Plus 4.0 (DOS) , Charis
ma 2.0 (Windows) , PowerPoint 2.0 (Windows and Mac), Harvard Graphics 3.0
(DOS) , More 3.0 (Mac) , and Draw Perfect I . I (DOS) .
Presentation software has come a long way in the past year alone . Windows 3.0
and the rise of the GUI account for much of that progress . With its heavy reliance
on graphical elements, presentation software is a natural fit in the graphical envi
ronment of Windows and the Mac.

The BYTE Lab evaluates

206
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ACTION SUMMARY

• WHAT PRESENTATION SOFTWARE
DOES

It provides all the tools for
creating and managing visual
presentations.
• LIKES

The best products offer a wide
range of features for producing
dazzling output. Device support
for slide service bureaus, film
recorders, popular printers,
and VGA screens gives
professional presenters a
complete choice of media.
• DISLIKES

The full-featured programs are
somewhat complex and require
large amounts of disk space.
• RECOMMENDATIONS

Harvard Graphics 3.0 delivers
features and power that other
DOS-based products can't match.
If you run Windows, which is the
better platform for presentation
graphics, Persuasion 2.0 is the top
product. For the Mac, pick More
3.0 for building good-looking
presentations in a hurry; if you
must have the maximum in artistic
and creative control for Mac
based presentations, then choose
Persuasion.

DOS Is Still in the Game
Many venerable DOS presentation prod
ucts were being revised for Windows as
this issue went to press , including Free
lance Plus and Harvard Graphics. These
and other Windows products from major
software vendors should be on the
shelves by the time you read this .
Th is is not to say, however, that the
DOS-based products are dead in the
water-far from it. In a readership sur
vey BYTE conducted for this review, a
majority of those responding said that
they still used DOS-based presentation
products rather than Windows packages.
As reflected in the survey, Harvard
Graphics dominates the PC market, and
the release of version 3.0 demonstrates
Software Publishing 's commitment to
the DOS platform.
Clearly, not all corporate users have
standardized on Windows, and even the
DOS-based packages have become more
sophisticated and easier to use. It there
fore seemed wise for me to evaluate the
DOS-based presentation applications
separately and select a top product for
that category.
continued
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PRESENTATION SOFTWARE

PRESENTATION PROGRAM FEATURES

The best presentation packages offer an array oftools and utilities to create, manage, and display your presentations.
(• =yes; 0 = no. )

Price
Platform
Layout tools
On-screen ruler
Grid
Customizable grid
Guidelines
Presentation tools
Master page
Multiple master pages
Gradient background
Layered pages
Global color schemes
Oulliner
Speaker notes
Audience handoUls
Load multiple files
Sllde-show tools
WYSIWYG thumbnail sequencer
Slide titte sequencer
Number ol transitional effects
Overlay slides
Stand-alone run-time module
Charting
Number of data graph types
Exploded pie
Combination
Tables
Or&anizalional
Lin to external wcrksheet
Text
Scalable fonts
Text ruler
Rotate text
Search and replace
Spelling checker
Object effects
Align
Group/ungroup
Step and repeat
Flip
Rotale
Blend
Crop
Import date formats
ASCII
WMF
PCX
TIF
EPS
WK1
DBF
CGM
IMG

Aldus
Perauaalon
2.0

Ashton·T1te/Borl1nd
Applauaa 11
1.5

Chlrteraofl
GraphShow
1.1

Com_g:ter Aaaocl1t11
CA rlckel Prasents
1.3

Olgllll Reae1n:h
Prasenlltlon Teem
2.0

IBM
Hollywood
1.0

$495
Windows/Mac

$495
DOS

$259
Windows

$199
Windows/Mac

$495
GEM(DOS)

$495
Windows

••
•
•
•

••
••

••
•

0
0

0
0

•••
•
••
••
••
•
••
••
••

•
0
0

•
•
•••
••
••

0
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0

0
0

•

0
0
0
0
0
0

0

0

0
0
0
0
0

•
•
•

••
•

0

•
••

0

25

13

9

37

36

8

0

•
•••
0

•••
0

••
••
•••
•
••
•••
••
•
0

0

Profession al I m ages
The best software in each of the three
groups will help you create beautiful pre
sentations (see the feat ures table). You
can generate text charts , data graphs,
tables, organizational charts, and even
free hand drawi ngs . Master pages , gradi
ent backgrou nds, color schemes, and
templates ensure the consistency of your
presentation.
The best packages can also support the
management of your slide show. With
some, you can develop the presentation
using an integrated outliner, which lets
you carefully plan the sequence of your
208

0

••

•••
••
•
•
0
0

•
••
0

••
•
•
••
••
0

0

0

•
0

0

•

0
0

••
••
••

11
0
0

•
•••
•
••
•

9
0
0

•••
•••
•
••
••
•
•

•••

0
0

0
0

0

visuals and the major elements of each
slide. You will also be able to spin off
speaker notes and audience handouts
from you r slide presentation . These two
steps alone can significantly reduce your
preparation time.
Some of the packages bundle utilities
that convert your slides into formats
acceptable to major 35mm slide service
bureaus. For small gatheri ngs , you can
use a large-screen monitor. The presen
tation software will prod uce a slide
show, complete with transitional effects
and overlays . Alternatively, projection
screens like Ovation, Proxima's active-
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matrix LCD projection panel, can pro
ject computer presentation output with
more than 24,000 colors.
These days , a good presentation pack
age can do just about everyth ing except
offer a pat on the back when showtime is
over and the deal is done. The benefit of
the best presentation software is that you
don't have to be an ar tist to generate pro
fessional slide shows, and that' s an im
portant point. In BYTE 's reader survey,
eight out of 10 respondents said that the
people who conduc t presentations are
also di rectly responsible for creating
them. Only 12 percent of our readers said

PRESENTATION PROGRAM FEATURES

Lotus
Freelance Plus
4.0

Mlcrog111fx
Charisma
2.0

Mlcroaolt
PowerPolnt
2.0

Software Publishing
Harvard Graphics
3.0

Symantec
More
3.0

WordPerfect
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1.1
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Windows
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they could count on an art department to
produce visual aids.

Bringing It All Together
I created a presentation designed to test
the basic capabilities of presentation soft
ware. The test included a title page that
contained a simple logo stored in several
graphics formats , including PCX, BMP,
WMF, EPS , and TIF . I placed the logo
and the date on the master page (when
available in the individual package) or in
the background so that it would repeat on
each page. I then applied a suitable gradi
eat background.
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Other parts of my presentation were a
multiple-level bullet chart, a pie chart
with an exploded slice, two bar charts on
a single page with annotations and a cus
tomized grid, a shaded table with ASCIIimported text, and an organizational
chart. I generated the charts and tables
using data imported from a Lotus 1-2-3
release 2.3 spreadsheet. Each package
reviewed provides a unique mix of fea
tures for getting these elements down on
paper and up on the screen . This mix de
termined how quickly I could create a
presentation and how appealing the final
result looked.

Throughout the test, I created lines,
boxes , a nd ovals using simple drawing
tools and placed the elements on the page
using any special layout tools the pack
age supported. A few tools proved espe
cially useful. One element consisted of
three overlapping ovals. The trick was to
maintain the same vertical and horizontat spacing between the first and second
and the second and third ovals . The best
tool for this operation is called step and
repeat. (Often , this function is al so
called duplicate, although that term can
refer to simple copying.) Using the stepand-repeat feature, I could specify aver
tical and horizontal offset when duplicat
ing the ovals (i .e., objects). I then placed
text inside the ovals and attempted to
group all three ovals and the associated
text into a single object. I could then
move the entire set of objects as one com
plete unit.
Presentation software can combine all
your slides into an integrated slide show .
You can set the order and duration for
displaying each slide on-screen . The
slides cycle automatically after a desig
nated delay or change each time you click
the mouse. A good slide-show utility will
support a wide range of transitional ef
fects. These effects determine the way in
which one slide disappears and the next
one appears . For instance , a dissolve will
cause one slide to slowly fade away as the
next slide in sequence appears onscreen .
An on-screen ruler aids almost any
layout chore , as do guidelines and a grid .
The ruler appears along both the hori
zontal and vertical margins of the page .
The grid feature places a grid on the
screen and lets you snap objects to both
the horizontal and vertical lines of the
grid. You can usually customize the grid
by designating horizontal and vertical
spacing . Guidelines provide you with a
little bit more flexibility : You can drag a
guideline across the screen , place it
wherever you choose , and then line up
objects on it.
Other useful tools apply special · ef
fects to objects. Such effects let you flip
an object horizontally or vertically , ro
tate an object to a specified degree, or
blend one or more objects. The blend tool
(also called evolve) will automatically
create all the intermediate objects neces
sary to change one selected object into
another. For instance, if you selected a
square and a circle, a set of objects would
be drawn, each one with corners more
rounded. The tool creates some interest
ing gradient effects and, in the case of
Harvard Graphics, can even facilitate
simple animation.
continued
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Charisma lays
your presentation
out on a four- by
three-page
workspace. This
structure was
harder to work
with than those
ofthe other
Windows-based
products.
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Charisma 2.0

M

icrografx Charisma is a powerful
presentation package that has a
steep learning curve . You can pull off so
phisticated effects with its advanced ca
pabilities, but it takes time to get used to
Charisma' s unique approach. The inter
face has rulers and a grid, and both are
fully customizable. There are no guide
lines, but a crosshair feature shows you
exactly where your cursor is in relation to
the horizontal and vertical rulers . There
is no step-11nd-repeat feature .
The software offers some nice time
saving touches. You can add any com
mand from the menu to the on-screen
icon bar. This Jets you position common
ly used commands a mouse-click away.
When you use a certain text style, Cha
risma places that style on the menu bar
for simple selection the next . time you
need it. Despite these conveniences , the

28191K fr e e

overall package design is confusing.
Charisma does not conform to the
usual metaphor of individual slides mak
ing up a presentation. Instead , each file
is composed of 12 pages in a four- by
three-page grid (see screen 1). When I
first created a presentation, I ordered the
pages from left to right and then down.
The correct order should have been down
and then over. This mistake caused my
slide show to run out of sequence. It actu
ally seemed easier to make each slide a
file, but since you can open only one file
at a time in Charisma, this turned out to
be more trouble than it was worth . In
general, the design demands some effort
before you get accustomed to it.
Once you do get the hang of Charisma,
it rewards you with s.ome impressive
power. Its file support is unmatched. I
found myself turning to Charisma when I
needed to convert among different file
formats . For instance, I imported my

GraphShow 1.1

W

hile this review focuses on the
market leaders, I simply couldn't
overlook one newcomer: Chartersoft's
GraphShow. This package, with its
depth of features and a well-designed in
terface, stands up well against an impos
ing field.
My title page was a breeze to create in
GraphShow, thanks to a strong set of
drawing and layout features (see screen
2). The interface includes an on-screen
ruler. A small line on the ruler shows the
position of the cursor. You can also turn
on a grid and customize it, but you can't
set up guidelines. GraphShow will track
an exact cursor position as well as report
210
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Screen 2:

GraphShow boasts
strong layout
features. Note the
on-screen ruler,
grid marks, and
object dimensions
in the lower right
hand corner.

logo as a bit-map image (PCX) and ex
ported it as Encapsulated PostScript.
Charisma can also create an EPS file
with a TIF preview attached to it. This
Jets you see your EPS files on-screen.
With such top-notch file support, Cha
risma works well with other software
you might use to build your presenta
tions, such as sophisticated drawing
packages and third-party slide-show
utilities.
The graphing component was also ex
cellent. I could do exactly what I wanted
when it came to data graphs, including
making pie slices separate components,
changing numerical grids to a different
range, and revising percentage labels for
the pie slices. You select components of
the graph (e.g ., a pie slice) and move
them independently. Charisma cannot
create organizational charts, but the
drawing features are strong enough to
make up for it.
Charisma serves up a rich set of easy
to-apply templates to create word charts.
The templates include many multilevel
bullet charts, which are easy to edit and
customize. Paragraph settings further
enhance the power of text charting.
The slide-show component is some
what difficult to use, but, again, you are
rewarded with some powerful capabili
ties. Unlike other Windows packages,
Charisma doesn't automatically place
the active pages into a slide-show format;
you have to add the slides manually .
There are plenty of transitional effects
and other tools for building the presenta
tion, and Charisma makes up for slow
slide-show performance by predrawing
slides in memory.
This is powerful software. Just be pre
pared to spend time learning the ropes. I
think that Persuasion offers comparable
power with a gentler learning curve.

PRESENTATION SOFTWARE

the dimensions of a selected object.
The duplicate tool made it easy to
place objects at equal intervals . In addi
tion to letting you specify an offset, the
duplicate dialog box Jets you rotate a du
plicated object to any angle . If that' s not
enough, GraphShow provides a complete
set of alignment options to finish the de
sign job. You'll find the standard set of
drawing tools and effects to scale , rotate,
flip, blend, and crop objects.
GraphShow does not support prede
fined text styles, but it does Jet you mod
ify a full set of character attributes from
a single dialog box. You can also assign
paragraph attributes easily. This made it
simple to create bullet charts: From the
paragraph-style dialog box , you can de
fine indents and spacing as well as select
an assortment of bullet characters (or

none at all) for the paragraph. Text
charting automates the procedure, but
you are limited to predefined formats.
GraphShow imported my Lotus 1-2-3
worksheet and generated some attractive
three-dimensional graphs. You can repo
sition elements of the graphs (e .g., pie
slices) by clicking and dragging them,
but for some reason, you can't move data
labels that way. Drawing an organiza
tional chart was so easy I started wonder
ing if Chartersoft had designed the soft
ware with my project in mind.
The slide-show facility did not support
WYSIWYG thumbnails of the slides but
used slide titles instead. I couldn't click
and drag the titles to rearrange slides but
could do it using cut and paste. The title
sorter' s strongest suit was a wide range of
transitional effects, all easily selectable

Hollywood 1.0

Color Schemes
Color S chcmes

W

ith Hollywood, IBM makes it
even tougher to choose a Windows
presentation package. In a single release,
the company has packed in an impressive
set of high-end features, including
WYSIWYG sorting, master pages, layer
ing, and an all-in-one formatting compo
nent called Color Schemes (see screen
3), which helps your slide show achieve a
unified style.
Hollywood has a full complement of
drawing tools. Layout operations are en
hanced by an on-screen ruler, a custom
izable grid, and a display of x ,y coordi
nates during drawing operations. The
duplicate function is the most powerful
one reviewed here. After selecting an ob
ject, you can align a duplicate with the
original or select a precise offset.
But Hollywood doesn't stop there . You
can select how many duplicates you want
to produce and send each to a different
layer of the page. You can scale subse
quent duplicates to a percentage you de
fine and even blend the duplicates from
the same dialog box. The blend option
Jets you set the color of the final dupli
cate . Each intermediate duplicate is
shaded a color between that of the origi
nal object and that of the final duplicate .
For instance, if you select a red object
and designate a purple color blend, each
duplicate will have a little more blue
added than the one before it.
My bullet chart was a snap to create
using the integrated outliner. I could as
sign different sections of the chart to
multiple layers or, easier still, call up the
Layer dialog box and assign layering ef
fects to the entire P.age. This includes
such effects as progressive build, which

from a set of icons. Nevertheless, I would
have liked to see WYSIWYG thumbnails
in a Windows product.
The software has some weaknesses. It
does not generate speaker notes or hand
outs. You can't create layered slides, but
an overlay transitional effect makes this
less of a problem. And there are a few
signs of an immature product. For exam
ple, a check box for customizing the
scale of a bar graph was not visible until I
clicked on it. Also, I ran into an error
when importing my Windows metafile .
Given the impressive performance of
GraphShow as a whole, I think Charter
soft will iron out the kinks . This is a
strong new entry in a brutal field of con
tenders. If you find yourself intimidated
by the complexity of some packages,
GraphShow is an easy-to-use alternative.

Chart Type :
!Data Charts
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automatically displays one bulleted item
at a time instead of forcing you to speak
in front of a single, static screen. The
outliner also made it easy to create and
edit organizational charts.
To further facilitate text entry, Holly
wood lets you define text styles. You can
define font, point size, and whether the
characters are roman, italic, or bold.
Hollywood even lets you set line justifi
cation and text spacing. These styles are
then readily available from the menu bar
when you need to apply them to your
text.
The entire format of a presentation can
be set from the Color Schemes dialog
box. This feature is somewhat complex
but extremely powerful. It allows you to
apply consistent formatting to every part
of your presentation. You can set differ
ent attributes, such as color, line style,
fill patterns , and font syles , for all ele
ments of you~ presentation.

Hollywood's
Color Schemes ,
you can set all
your formatting
options from a
single dialog box
and ensure a
consistent look
across multiple
slides.

Although Color Schemes deserves
credit for helping you ensure a consistent
color mix across multiple pages, the tool
is also a bit inflexible. It would be nice,
for instance, to change the colors of a bar
chart from the Chart Options box, but
you can do this only from the Color
Schemes menu .
The charting module, in general, is
also fairly inflexible. I couldn 't custom
ize the axis on my bar chart, and once.I
placed the chart on the page, I couldn't
select individual components, such as a
legend or a label. Furthermore, I could
move only the entire graph around the
page.
Hollywood has a steep learning curve,
but it stacks up well in terms of power
and features. The layering options are
simply unbeatable . And yet, when you
look for that optimal mix of power, flexi
bility, and ease of use, Persuasion is still
the one to beat.
continued
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can build a presentation in the traditional
way, working on each slide individually
and ignoring masters altogether. Flexi
bility is certainly Persuasion's strongest
asset.
Persuasion handled my project so eas
ily it was almost embarrassing to use
some of the other packages. First, I ap
plied the logo and date to the background
and then edited the master pages to con
form to my specifications. Strong layout
features assisted me when creating the
title page. Persuasion supports an on
screen ruler and multiple guidelines.
You can't customize the ruler or display a
grid, but you can snap to the ruler , which
works the same as a grid feature. Other
design aids include alignment options
and step and repeat. Special effects sup
port rotation, flipping , cropping (i.e.,
cutting away parts of a graphic) , and
shadowing.
To create the bullet chart , I entered the
text in the outliner. Persuasion has a tem
plate for master text charts, so I applied it
to the page from the outliner. The specs

weren't quite right, but that was no prob
lem . I simply brought up the master
page, selected the text master, and edited
it to my liking. You can also create new
masters from scratch.
Persuasion also supports multiple
layers for each page. You can select ob
jects on the page and apply them to dif
ferent layers. The software then displays
each layer in sequence during a slide
show. This is a powerful feature that
some of the best programs lacked .
The graphing component supplies the
expected variety of chart types. Once I
placed the charts on the page , I could
move elements (e.g., pie slices, legends,
and labels) around freely. Each piece of
the chart is a fully independent object.
This structure contributes to the pro
gram's impressive flexibility .
Using the same steps for creating other
pages in the presentation , I entered the
names for my 9rganizational chart into
the outliner .and applied the "org" chart
master page to it. That's all it took. I
created my table by filling in the work
sheet and selecting Table as the chart
type. I was then able to change fonts as if
the text had been entered with the text
tool.
Persuasion doesn't have some perks,
such as blending, and perhaps the biggest
missing piece is a Color Scheme feature
like Hollywood's. You can copy color
schemes from other presentations, but
Persuasion has no single dialog box for
presentation-wide formatting. Still, con
sidering what the package does offer,
those complaints are minor . Persuasion
can master almost any trick you ask of it.
And if you run Windows and haven't
bought ATM yet, an investment in Per
suasion will improve the look of your
presentations and that of your other Win
dows applications as well.

pages, but it was easy for me to place my
logo on the background page. Icons are
available for placing date and page-num
ber variables on the background as well.
CA-Cricket Presents automatically gen
erates speaker notes and handouts .
Making your way through the presen
tation is not easy, however. The usual
scrolling tools aren't on the screen. You
can use the "flip corner" for turning sin
gle pages, or you can call up the title sort
er or the image sorter and double-click on
a page to move there. Still, you ' ll miss
the convenience of scroll bars , especially
when you've zoomed in on a page and
have no way to scroll around easily.

Navigating by way of the image se
quencer brought up the first quirk I dis
covered in the product. The image se
quencer displays a thumbnail view of
each slide. Here you can copy slides , de
lete them, or move them around in your
presentation: a valuable feature. How
ever, when I double-clicked on an image
to bring the page full-screen, the title of
the thumbnail remained on-screen, right
in the middle of the bar graph.
A similar bug kept creeping up when I
used the text tool. A ruler would appear
above the text-entry box. Nice touch.
Sometimes, though, the ruler refused to
go away. Other times the entire text-en
try box would remain on-screen, sans
text. I couldn't select the object to delete
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Persuasion 2.0

A

ldus Persuasion combines the best of
both worlds on a Windows plat
form. If you need to put together a simple
demonstration quickly , Persuasion is in
tuitive and follows the basic rules of Win
dows. Later, if you want to add some fan
cier effects and exploit the full power of
a sophisticated presentation program,
Persuasion won 't let you down.
Persuasion offers you all the amenities
of a full-featured presentation package:
an outliner, multiple master pages, a
WYSIWYG sorter, and a bundled copy
of Adobe-Type Manager (ATM) to make
sure your output looks great. You start
from the outliner , mapping out the ele
ments of your presentation (see screen
4). You can then apply a master template
to each slide directly from the outliner
module, or you can go to the master page
and edit each master separately. Persua
sion automatically applies the masters to
the outline and generates a set of slides .
If you don 't like to proceed that way, you

(as shown here).

CA-Cricket Presents 1.3

C

omputer Associates' CA-Cricket
Presents offers some impressive
features, including a bundled outliner
and strong layout tools. The package is
the only one that provides a ruler, a grid,
and guidelines to assist you in placing
objects on the page. Both the ruler and
the grid are customizable. The duplicate
option lets you designate the number of
objects to duplicate , as well as horizontal
and vertical offsets for precise place
ment. CA-Cricket Presents throws in
some additional drawing tools (i.e, dia
mond, polygon, and rhomboid) to go
with the standard set of shapes.
The program does not support master
212
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NewWaveforWmdows.
Neverhas $89 done so much
for yourorganization.
The premier deskt;op managerfar Windows that does a wt morefar yaur arganization.
Now at a price tlwt's a wt l.ess tlwn wlwt yau 'd e:x:pect. 1ltke a l,ook at all yau get:
Icons: NewWave turns all of your
existing DOS and Wmdows programs
and files into icons for an easier-to
use desktop. Files can have 32
character names. Easily move files
around the desktop by "dragging
and dropping'.'
File Cabinet: On your real desk are
documents in folders. Your folders are
in a file cabinet. NewWave organizes
your PC desktop the same way- by
project with folder icons, and with a
file cabinet for storing folders.
Folders: Finally, you can file your
spreadsheet, word processor and
graphics documents together by proj
ect, for easy access.

Advantases will bu many. Minimal
tuining is required end who\esalets
whohavebeenezposedto NowWovou
wildly onlhusiastic.

Lannch & Load: Just click on an iconboth the file and it's program open
simultaneously- NewWave has linked
them together a utomatically. This
means you no longer need to under
stand the Wmdows program and file
managers to get your work done.
The Work Group Library makes it easier for you to
share infonnation with co-workers. We've done away
with network menus and DOS commands, so you can
focus on what you want to do- to share information
with colleagues as you work together on the same
prqject. Tu share text, graphics, and even spreadsheets,
simply drag the file icon onto the server icon and
your document is immediately available to others on
your network. NewWave will Lnu;k revisions, as well.
So an entire group can work on your project and you
will know when data has been changed and who has
changed it. Welcome to document sharing, the easy
way; the NewWave way.

NewWave's Agent brings automation to Wmdows. Let
"The Agent" watch you complete a taskjust once, like the
monthly update of a budget or sales report, and he'll com
plete the same job for you again and again using your
existing software applications. You can even automate
"The Agent" to work across applications and networks
to gather the information you need. And he's far easier to
set up than the Wmdows' macro-recorder-because he
remembers your steps while you execute them and allows
you to edit tight then or make changes later. By using his
calendar, you can schedule work for him days or weeks
in advance. Just think of how much extra time you'll save
by turning "The Agent" loose on all ofyour recurring tasks.
to =

Put NewWave to work for your organization and find out how easy it is
to get more done. Now it's only $89. At a price like this it pays to be
organized.
Call 1-800-848-WAVE ext. 3C andgetNewWave for
only $89* (suggested retail price Sl95). Butonly if you call before 1/30/92.
• Limited time offer. Limit one per customer.

NewWave
for Wmdows.
We've made a great
idea even better.
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it, and it didn't go away even when the
page was redrawn . That's too bad. The
text tool is otherwise very powerful.
Computer Associates says that version
1.4 will fix the text-entry problems. That
release should be out when you read this.

·i

B lc

Edit

lllcw Jltylc

_ -

Icxt

1!111<

.!:olor

Window

The graph module was weak. Once I
placed a graph on a page, I couldn't
select individual elements-only the en
tire graph. I found no way to explode a
pie slice, nor could I customize the axis
of my bar chart to reflect a different nu-

merical range than that provided.
Despite some attractive touches, CA
Cricket Presents seems to be an inflexi
ble and even unstable product. With so
many outstanding packages available , I
can't recommend it.

play of all the slides in your presentation
(see screen 5). Here, you can preview
your work, copy or delete entire slides,
and even click and drag slides to rear
range them. If the WYSIWYG mode is
too slow, you can do the same thing using
only the slide titles. The package's slide
show component, on the other hand, is
surprisingly weak, offering no transi
tional effects at all.
The package automatically generates
handout pages and speaker notes. In ad
dition to a slide master, there is a note
master that serves the same purpose for
speaker notes . PowerPoint does not sup
port layered slides.
You can define your own text styles to
include font , point size, type style (e.g.,
bold or underlined), and even text color.
The newly defined style will then appear

on the pull-down menu for easy selec
tion. Line-spacing options are very flexi
ble and really come in handy when you
are building bullet charts. You can define
spaces between individual lines and be
tween paragraphs and apply the spacing
characteristics to all levels of the text
chart or to one selected level.
Finally , PowerPoint supports color
schemes to further facilitate manage
ment of the slide show. The color scheme
feature is not quite as powerful as Holly
wood's , but it is easier to use. In Power
Point, color schemes apply only to the
colors used in the presentation and do not
control other elements, such as text for
matting.
PowerPoint ' s layout features come up
short. While the program does support
guidelines, only a single set is available :
one horizontal and one vertical. There's
a grid , but you can 't make it visible or
customize it. And you can't display an
on-screen ruler except when placing text
blocks. PowerPoint has no facility for
step and repeat, and you can't align ob
jects by simply selecting them-you have
to do it manually using guidelines. Re
markably, there is no grouping function
for combining a number of objects into a
single object. In fact , you can't do any
fancy stuff, such as rotating, skewing, or
flipping objects and text.
PowerPoint is a solid , easy-to-use
product. However, much of its strength
derives from its Windows base. Other
Windows products can perform the same
tricks and then some. You 'II be better off
looking elsewhere.

building slide shows. The interface is
generally intuitive.
A customizable grid helped me posi
tion the elements on my title page, but
there is no on-screen ruler or guidelines .
There is no step-and-repeat function,
either , so I had to place the overlapping
ovals by trial and error. The program re
ports font sizes as a percentage of the
screen, so you won't be able to use any
standard font specifications, such as the
ones I had designated for my project.
To create my bullet chart, I selected

the text tool and entered the text from a
window at the top of the screen. Then I
changed fonts and added bullets from the
option bar as I typed . I also created a bul
let chart from the chart window even
though I found the facility inflexible. If
you follow the Applause II format, the
process is quick and easy, but coming up
with variations proved difficult.
I experienced no trouble importing my
Lotus l-2-3 data into Applause II. The
data showed up in a worksheet. I simply
highlighted parts of the data and as
signed them to labels or data axes by
clicking on the option bar. Once I was
satisfied with the graph's looks , I

l!clp

.. .. -...... .. . . .
• O.:l.00 • "'.:•

<'r. • 111"...
~

1(.;.,...

. ......

~"
·· ~--::J

~~--;~

. .-w
'~!t:!

tu.,_,..

,_

PowerPoint 2.0

W

hen it comes to managing slide
shows, Microsoft PowerPoint ex
cels. When it comes to data charting, Ex
cel it is not. Microsoft apparently expects
you to turn to its spreadsheet for your se
rious charting needs . If you don't have
Excel or some other Object Linking and
Embedding component (other than that
packaged with PowerPoint), you must
settle for weak charting features.
A slider knob on the right side of the
PowerPoint screen makes it easy to page
through slides. You can click on the up or
down arrow to go through slides one at a
time, or you can click on the slider knob
and drag it to the slide you want. It's a
nice design.
.
PowerPoint also has a WYSIWYG dis-

Applause II 1.5

T

he interface in Ashton-Tate/Bor
land ' s Applause II supports three
separate work areas . From the chart win
dow , you enter data to a worksheet and
generate data charts. You can then im
port the charts into the draw window
and , once they're there, use an assort
ment of drawing tools to spruce up the
page. The present window displays a
table where you enter filenames, transi
tional effects, and other instructions for
214
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Blast into faster color imaging in Windows®
with Truevision 1024-32:M

Truevision 1024-32 dramatically accelerates color imaging under
Windows and lets you slide into your next operation without losing a creative stride.

Just pick it up and move it.
With Truevision 1024-32, screen refresh In high-res graphic applications
is almost instantaneous. And you can zoom _in (up to Bx) and pan around your entire
image in real time. Want more? Truevision 1024-32 Is also a bootable VGA card.

Are you ready for 32 bit graphics?
Truevision has been for six years. So when your future calls for 32 bits
per pixel, you won't need hardware upgrades or a whole new accelerator. You're
ready now.

What are you waiting for?
Truevision knows all about high-resolution graphic standards and the
need for speed. The Truevision 1024-32 Graphics Engine satisfies both. Anything
le~s, and you're just standing still.

TRUEVISION4'
Circle 157 on Inquiry Card
(RESELLERS: 158).

7340 Shadeland Station, Indianapolis, IN 46256
INTERNATIONAL: Canada 4161940-8727
France 33-1-3-952-6253
Italy 39-2-242-4551
U.K. 44-628-77-7800
West Germany 49-89-612-0010
Other International 617/229-6900

Windows is a registered trademark of Microsoft Corp.
lmagePrep is a registered trademark of Computer Presen tations, Inc.
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Mac Presentations: AMixed Quartet
Tom Vaser

he Macintosh, long recognized
as a graphics machine, is well
suited 10 the role of building and
showing business presentations.
I evaluated four Mac presentation tools
in the BYTE Multimedia Lab : Aldus
Persuasion , Computer Associates CA
Cricket Presents , Microsoft Power
Point , and Symantec More. Overall, I
was mo~tly pleased by the quality of
both the products and the presentations
they produced.
More was the only Mac-specific
package I looked at. It proved to be a
surprisingly good tool for pulling to
gether great-looking presentations in a
hurry. More's strength is that it's less a
presentation graphics program than an
outline manager (the other Mac prod
ucts uniformly read More outlines as in
put) . Turning an outline into a slide
show with More is pretty much a matter
of switching views. For example , More
can automalioally creale bulleted lists
and other formats with a simple mouse
click.
Artful touches, like gradated back
grounds and drop shadows , are all with
in easy reach . I was able to creale a
beautiful color presentation from a fair
ly detailed outline in just a few minutes
after breaking the seal on More. This
isn '1 the best tool for creating presenta
tions from scra1ch, bu! I can't think of a
faster , more hassle-free way to organize
and present your informa1ion.
The main article details the features
and , in some cases , shortcomings of the

T

imported it into the draw window and
added annotations. In the draw window ,
the graph is merely a drawn object. Ap
plause II no longer tracks it as a data
graph. To make changes, you must re
turn to the chart window , make your
edits, and import the graph again . This is
tedious. Also , you must save the graph's
data sheet as a separate file, or you won't
be able to change the graph later.
Applause II includes welcome tools
for producing tables and organizational
charts . Again, you must save the chart
data as separate files . Once you import
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multiplatform contenders: Persuasion,
CA-Cricket Presents, and PowerPoint.
When tes!ed solely for their Macintosh
performance, these packages ranged
from excellent to frustrating to inopera
ble. The latter was PowerPoint, which
wouldn't work with the True Type fonts
in the System 7.0 version of the Mac
OS . There is a fix , which should be
available by the time you read this , but I
wasn't able to get the disks from Micro
soft in time for this article . I'm forced
to defer to the judgments contained in
the main article about PowerPoint ' s
overall quality.
One package I spent quite a bit of time
with was CA-Cricket Presents. Com
pared to the other packages , CA-Crickel
Presents doesn 't create presentations as
smoothly, owing, among other things,
to some obvious program design flaws .
For example, you can '1 resize text boxes
by dragging their handles. Instead , you
must bring up a mini-ruler and drag its
margin maker off the end to enlarge the
text box horizontally.
Even the interface has holes in it-se
lecting a 1ex1 object and pulling up the
Font dialog box brings that box up
empty. None of the attributes of the se
lected object is reflected in the dialog
box's entries . And while it's nice that
the package lets you select from a num
ber of output devices , the objects aren't
resized to reflect the new layout.
In general, I found using CA-Cricket
Presents to be more of a hindrance than
a help. With such strong competition

the files into the draw window , the table
or organizational chart becomes just an
other drawn object-no data is associ
ated with it .
Overall , Applause II is a solid prod
uct , but it has neither the flexibility of
some other programs nor the power of
DOS-based Harvard Graphics. I recom
mend you wait and see what new owner
Borland does with this product. An up
graded Applause 11, infused with some
of Quattro Pro 's presentation and anno
tation features, could heat up competi
tion among the DOS-based packages .

from the other players in the category , I
can ' t recommend it.
Persuasion clearly proved to be the
best Mac package , at least in terms of
versatility. Like More , Persuasion has
an outline tool to help you organize in
formation . Where Persuasion really
shines is, not surprisingly, in its graph
ics capabilities. This package is best
suited of all for creating text, business
graphs , and freehand drawings (or clip
art) and combining them into an attrac
tive presentation. Persuasion's consid
erable graphics power, in the hands of a
creative (but not necessarily artistic)
person, can produce stunningly appeal
ing graphics .
As for choosing a favorite, I have to
offer a split vote . For those who need to
generate very high quality presentations
in a hurry , I highly recommend More.
Its rich array of effortless image-en
hancement tools empowers even the
most hurried professionals to build pre
sentations that look as if they had taken
all day to create .
If you want aomplete control over
every element of your presentation, Per
suasion gives you everything you need
and then steps aside and lets you create.
Graphically speaking , you can take a
presentation further with Persuasion
than with More . If you have the time and
the inclination, I recommend it.
Tom Yager is the BYTE technical editor
who oversees the Multimedia Lab. You
can contact him on BIX as "tyager. "

DrawPerfect 1.1

D

rawPerfect, from WordPerfect , of
fers some impressive capabilities
for a DOS-based product. For one thing ,
it doesn ' t fall short on support of graph
ics formats. It can import an acceptable
range of files, including EPS, PCX, and
TIF formats . The interface is well de
signed and largely intuitive , despite some
reliance on the function-key operation
familiar to WordPerfect users . The inter
face is annoying when you have to press
the F7 key to complete certain operations
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(e.g., exiting text charts), but, for the
most part, mouse support is well estab
lished in DrawPerfect.
The drawing tools are extensive. In
addition to supporting various shapes,
Draw Perfect lets you rotate an object and
flip it horizontally or vertically. The
package doesn't provide guidelines or a
ruler, but it does have a customizable
grid. DrawPerfect lacks a step-and-re
peat function, but other tools support
grouping and extensive alignment op
tions .
You can create bullet charts quickly
and automatically, but it is difficult to
make changes to the format provided. I
couldn't find an easy way to create multi
ple levels of bullets, nor could I establish
different text formats for different para
graphs in the chart. When a text format is
applied to one part of the text chart, it af
fects all lines in the chart automatically.
And if you want to leave a title or subtitle
out of the text chart, you must put a blank

D rawPerfect
Is a strong
offering for
the DOS-based
crowd.

line in its place. To its credit, DrawPer
fect bundles an impressive array of fonts.
The package has no special tabling
features, nor does it have any tools for
constructing organizational charts. The
graphing component has some annoying
limitations. I could not customize the
scale of my bar-chart axis , and when I

Screen 6:

To

generate screen
shows in
Freelance Plus,
you must first
print your slides to
a screen image.
You then enter the
filenames to a
show list. Afull
range of
transitional effects
is available.

Freelance Plus 4.0

A

lthough Lotus ' s Freelance Plus re
mains a mainstay in the DOS-based
presentation market, some of its competi
tors handle a few basic tasks more effec
tively.
Freelance has some nice layout fea
tures. The replicate function works as a
step-and-repeat feature, and Freelance
supports a customizable grid. You can
snap to the grid vertically , horizontally,
or not at all. The cursor position is con
stantly reported on-screen to help you
place items and perform measurement
tasks, such as drawing a line to a precise
length . The ruler command is especially
powerful in providing an exact measure
ment scale. By using the custom-size
function, you can designate a line to rep

resent a specified distance. This helps if
you want to draw to scale. For instance,
you can draw a 1-inch line and make it
represent, say, 15 feet. All other lines
will then conform to the ratio.
You create text charts from a form.
After typing in headings and body text,
you can change the specs (e.g. , font,
size, and color) from secondary forms.
Each line of the text body has a text style
associated with it, and you can customize
these styles. I found it easy to create a
secondary bullet line by designating a
style, going to the Text Styles form, and
selecting from different bullet types .
Data charting works much the same way.
A rich set of charting options provides
plenty of flexibility once you find your
way around .
In general, Freelance is difficult to

imported the Lotus 1-2-3 file, the data
labels remained behind-I had to enter
them manually. You can move data
labels around freely, but when I moved
labels on my pie chart, they sometimes
got hidden under a slice of pie. It took
some work to get everything looking ex
actly right.
DrawPerfect boasts a strong slide
show feature . It was easy to add , edit ,
and rearrange slides, as well as create a
rich assortment of transitional effects.
Best of all , the package has a run-time
component for displaying slide shows in
dependently . Another nice perk is the
packaged screen grabber. All the DOS
based packages could use this (Windows
has that capability built in) .
There's a lot to like about DrawPer
fect. If you can work around some in
flexibilities, you should be able to come
up with impressive presentations. This is
a strong offering for the DOS-based
crowd.
use. Navigating through directories re
quires multiple keystrokes, and mouse
support is not very smooth. The product
boasts some impressive capabilities, but
its overall complexity detracts from the
program' s power.
A feature called Portfolio combines
all your slides into a single presentation.
You can then apply a single backdrop file
to each slide in the Portfolio list. You can
also move, copy, insert, and erase files
from the list. Print options let you apply
default options to a file or retain the op
tions already saved in the file. This fea
ture is not as powerful as a true global
color scheme, but it can ensure consis
tency across a presentation. Freelance
also comes bundled with the powerful
GrandView outliner.
The slide-show component exposes
the complicated structure of Freelance
(see screen 6) . You cannot simply select
the drawings you have been busily creat
ing . First, you must print the files to a
screen image and then select the image.
This cumbersome process is hardly what
I would call intuitive. Freelance should
let you designate drawing files and then
do the print-to-screen function automat
ically.
Complexity and a manual interface
combine to make Freelance a frustrating
package to use. I found it to be difficult
to learn, and it refused to do the little
things that would make my work easier.
There are too many powerful yet easy-lo
use packages out there-including DOS
based products-for me to recommend
Freelance.
continued
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PRESENTATION SOFTWARE

Harvard Graphics 3.0

S

oftware Publishing has been at the
forefront of the presentation market
for some time with its bellwether prod
uct , Harvard Graphics. The latest release
builds on a solid DOS foundation and
adds some nice touches that should con
tinue to appeal to the product's substan
tial installed base .

between them equal .
Making bullet charts is a breeze. You
start in a work area, where you enter a
title , subtitle, footnotes, and text body .
Within the body, the first level of bullets
is created automatically. By pressing
Control-B, you can easily change the bul
let character. To add a second level of
Screen 7: Harvard . bullets, you just move to the place where
you want to put the secondary bullet and
Graphics makes it
press Control-B. You can then set the font
easy to create
characteristics of the text and place the
orga11izatio11al
finished product in the draw window. At
charts. To edit an
that
point, you can add effects with the ·
entry, you poifll to
drawing tools . Unfortunately, this facil
a box and use the
ity won't let you import longer, unfor
function-key
matted ASCII text blocks.
menus.
Harvard Graphics also supports a lay
ering feature called auto-build. A series
Harvard Graphics offered enough lay of charts is automatically created from a
out features to make creating my title single chart so that specific items (e.g.,
page an easy task. Although the program bullets) appear one frame at a time .
lacks guidelines , it can display a ruler
Creating tables is even easier. You just
and a grid. The grid is fully customiza enter the information in rows and col
ble, and you can set objects to snap to the umns and send it to the draw window. Do
horizontal or vertical axis, or both. The you need to make organizational charts?
duplicate function (i.e., step and repeat) Harvard Graphics shows you a blank
comes in handy. You can also select three chart, and you just point to the boxes and
or more objects and make the distance enter the appropriate information (see

You Provide the Images.
We Provide the Power.
lf you need to show !:me-color images for your technical
seminars or client presentations, lrnageQ™ for Windows
gives you the power to get the show on the road. Whether it's
a simple slide show or a fully interactive presentation, use the
programmability, speed and quality of lrnageQ to display your
24-bit TARGA, BMP or TIFF files. Use ImageQ to
communicate your visuals with the clmity they deserve.

••• •••• •••• •••• ••••••
lmageQ offers you: High speed display of images from disk • Visual slide soning • Portable
presentations • 'On-the-Oy' conversion of true-color images to super VGA • Powerful comrol
scripting language • Transitions between images with control over directio n and style • Support
for PCX. GIF. TIF, BMP. TGA . VST. Vil and others • Cut nnd paste of text and images from
other Windows appl ications • Automntic creation of presenter notes and viewer handouts

lmageQ $349

lmageQ Demo $19.95

Contact: (519) 570-9111

Image North Technologies Inc. • 180 King St. S., Suite 360 •Waterloo, Ontario, Canada• N2J 1PS• Dealer inquiries welcome
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In Color Graphics,
A Fine Line Is Everything.

A

an artist or designer, your sense of line and
colo r is as imlivi<lual as fi ngerprints.
Mitsubishi 's line of thermal transfer color pri nters i
just as unique because a single model simply can't satisfy
every application.
Tue Color
For example, our high- performance
Printer Specialist G J 70- I 0 and G650- I 0 color therma 1
transfer I rinters deliver 300 clpi color
o utput on cut sheer paper or rran parency fi lm in sizes
fro m letter to tabloid (G650- l0 o nly). Our 5340- l 0
thenna l transfer sublimation prin ter offers near-photo
graphic q uali ty with Jazzling colors on letter and legalize cut sheer paper.
Each of our color primers provides high resolution
color o utput and advanced perfo rmance charac terist ics
for greater control o ver your work - whether it's
CAD/CAM, illu ·tration, electronic pre-press, presenta-

tinn graphics or any other color-critical application .
Mir ubishi®color printers also provide tnie
connectivity to multi-vendo r ystems and softwa re. By
prov iding a variety of optio nal interfaces and oftware
d ri vers, Mitsubishi color pri nte rs can be used with
PC, PS/2 '" and Macintosh '" II personal computers;
workstatio ns from companies such as S un~. HP~ Apollo"'
and ii icon Graphics®; and today's most popular software
including Windows"' and AutoCAD"'.
n isn't it time your line met our line?
For more in fo rmation o r the locat io n of the nearest
Mitsubishi Electronics color printer specialist, call
1-800-843-25 15, or in Canada call 1-800-387-9630.

~ MITSUBISHI
IN FORMATION SYSTEMS DIVISION

Mirsuhish i Elccrronic; Ame rica. Inc.. Infum1:11inn Systems Oi,·i, ion. 5757 Pl:i:a Drive, Cyprc ·.CA 90630
Mitsubishi Electric Sale · Cana,b . Inc., 88 5 Wo1..-xlbinc Avenue. Markham, O m ario UR 5G I
i ~ a rl.'g1 srcn..·d 1rndcmark of Mit M1hb.hi Elcc tm.: C11rp., Toky(l. PS/2 is a rraJl' mark nf lmcrnat hm:1I Tlu:,incss M;ichi ncs
Corpo rntinn. M ac trH fh h is a trademark nf Apple· Comrnr cr, I n c.~ u11 i~ ;1 r\.'gi.stcn:d traJc11wrk of Sun Microsys tems, Inc. HP ;ind Apn lln arc r\.'gistcn:d trnJcmarks t)f
Hcwlctl · Packard Comprmy. Si licon Gr..1 phics is a rcgistt:rcd rr.11.h:mil rk nf S1l i<:1 m Grn phics, Inc. \Vind11\' ' '"a traJemark nf Microsoft C11rpor:i1ion. Au 1oCAD is a tr.u.knmrk of
A ut \xlc:,k, lilt..:. Ac tuni unrctouch1:d prim ed images rroduccd fni m the fol11lwinJ.! c11mpanic~ (tr<ulemarked software package nan11.' follows l'Dmpmiy name):

© 199 1 Mi csubishi Elcctnm 1c::-i America, Inc. Mirsuhishi
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screen 7). A pop-up menu lets you add
and delete staff positions, move boxes,
and work with an entire organizational
group.
The program had no trouble importing
various graphics images. And the fun
really starts when you want to play
around with the images . The program
has a surprising array of effects for a
DOS-based product. In fact, few of the
Windows products can stand up to Har
vard Graphics ' set of object tools . In ad
dition to being able to flip , rotate, or
skew text and objects , you can evolve and
animate objects . To evolve, you select,
say, a small square and a larger oval. The
program creates the intermediate images
that transform the square into the oval. ·
You can then use these images to achieve
an effect of simple animation.
This new release should only solidify
Harvard Graphics ' position as a market
leader. It was the only DOS-based prod
uct that didn't make me feel constrained
as I built a presentation. It did what I
wanted in a simple and intuitive way.
This is the best DOS-based product and
still a formidable competitor even in the
Windows world.

Presentation Team 2.0

I

n the DOS-versus-Windows battle,
Digital Research's Presentation Team
stakes a middle ground . The product is
based on a mature graphical interface
(i.e., GEM), which gives it some distinct
advantages over the DOS-based prod
ucts. But the program lacks some of the
impressive power and aesthetic advan
tages of Windows-based software.
· Presentation Team doesn't provide a
master page, but you can place recurring
objects on the background. The file for
mats required for my logo were not sup
ported, but the Hijaak file-conversion
program comes bundled with the pack
age, so that was not a problem.
The layout tools are helpful. Presenta
tion Team supports a ruler and a grid,
and both are customizable. A full set of
alignment options is available. There is a
duplicate menu option that looked prom
ising but didn 't work as a step-and-repeat
tool. The program supports all the basic
drawing tools and special effects for ro
tating, flipping, and grouping objects.
The text tools are strong enough to
make bullet charts an easy task. You

Desktop NI Super VGA Color System
PCI 386SX-20MHz ....................................$1 ,445
PCI 386-25Mllz ........................................$1 ,545
• 2MB llAM • 85MB IDE HD (1 9ms)
• 1.2 & 1.44 MB FD • 16 bi t Super VCA Card with IMB RAM
• 14"Super VGA Color Monitor

• 2 Serial. parallel and game ports • I0 I-key keyboard
• Case & power supply • DOS 5.0
• Windows :l.0 with mouse • 30-day money-back guarn ntee
PCI 386-33 ......................................................$1 ,845
PCI 386-40 ......................................................$1 ,945

• same as above configuration • 64 1( Cache memory
• 4MB RAM • 120MB HD
PCl 486-33 .............................................. $2,495
PCI 486-33 EISA ........................... .. ........ $3,295
• same as above configuration • 2561( Cache memory
• 200 MB IDE HD 114.SMS) • 4MB RAM

Notebook 386SX .$1,895
• 2~1B RAM • l.44MB FD
• 40MB HD• Serial and parallel
• Ext. keyboard port
• Ext. moni tor port
• Carrying Case
Fortune 1000 companies.
Universities and
Government purchase orders
welcome.
All svstems come wi th
2 years labor + I rear
parts warranty.
Free lifetime toll-free
techn ica l sup port

OFFICE HOURS: MON-SAT 8:30AM-5:30PM PST

PACIFIC COMPUTERS
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create a text region, and a ruler appears .
From the ruler, you can cbange the mar
gin , create tabs , and specify indents for
each paragraph. Presentation Team also
supports style names, which makes font
changes easier and more consistent. The
style designation includes a complete set
of spacing attributes, so you can desig
nate the space above and below a para
graph as well as interline spacing.
The graphing module covered all the
bases needed for my presentation, but the
module's operation is not always intu
itive. To move an object (e.g., a label or
legend), you have to click the left mouse
button to select the object and then hold
down both buttons to drag it around the
screen. The software supports simple se
lection methods for changing fonts, pat
terns, and colors. The only setback came
when Presentation Team balked when
trying to import my Lotus 1-2-3 file.
Some other limitations hampered me.
There is no direct way to import a raw
· ASCII file. You have to get a separate
utility disk from Digital and use that.
The slide show was especially limiting.
Basically, you print the output to the
screen. The program has no transitional

LCD VGA Portable

Plasma VGA Portable

386SX-20MHz ...... $1 ,495
386-25MHz ........... $1 ,645
386·33MHz ........... $1 ,795
• 2MB RAM • u~rn & t.44 MB FD
• 85 MB hard disk
• LCD 640x480 screen
• LCD VGA display
• Serial and parallel
• 86 key detachable keyboard
• 20011' power supply

386SX-20!11Hz ...... $1 ,645
386-25Jl1Hz ....... S1, 795
386-33J11Hz ....... $1 ,945

• 9.1' fHl x75' tD)x 16.1" ~l'I

• 9.1" (H) x 7.5' (D) x 16.I '

486-33 MHz ... . $2 ,895

486-33 MHz. .. . $3 ,095

2561( Cache Memory

• 2561< Cache Memory
• 4MB R<\M
• 200 MB JOE HD t 14.5MS)

4MBR~t

200 MB JOE HO t 14.5MS)

• 2MB RAM • t.2MB & t. 44 MB FD
• 85MB hard <lisk
• Plasma VGA 640x480 scree n
• Plasma VGA card

• Serial and Parallel
• 86 key detachable keyboard
• 200\V powe r supply
( \\~

Price Subject To Change Without Notice

:E m d e

9945 LOWER AZUSA, TEMPLE CITY, CA. 91780
TOLL FREE 800/346-7207 • FAX: 818/442·91 12
Circle 113 on Inquiry Card.

The Most Advanced And Complete Graphic
Solution From The Leader In EISA Products
Mylex, the frrst company to design and market the most
advanced EISA486 system, now announces a complete line of
graphics boards.
For your high-performance, high-resolution CAD or GUI
needs, Mylex offers the GXE020NB EISA-based graphics boards
for optimal 32-bit.performance.
Ifyour requirements are "Wmdows"" oriented, the new
Mylex GLE911 and GLI911 can run Wmdows 3 applications up to
four times faster than similarly equipped sy stems using Super
VGA. And, for a price competitive with Super VGA.
For more information on these, or other high-performance
Mylex products, call the distributors listed below. Or call Mylex
at 1-510-796-6100 or fax us at 1-510-745-7521.
Merisel Tel.: 1-800-637-4735
Ingram/Micro D Tel.: 1-800-456-8000
All trademarks are the property of their respective holders.
© 1991, My lex Corporation. S pecifications are subject to cha nge wi thout notice.

HIGH-PERFORMANCE GXE020 SERIES

• 32/40MHz Texas lnstrument:S"34020 graphics
processor
• EISA bus
• 1280 x 1024, 8-bit, 256 color non-interlaced
resolution or 1600 x 1200, 8-bit, 256 color
non-interlaced resolution
• Windows 3.0, AutoDeslt (ADI), X-Window'"
(X 11 R4), PCAD:" and TIG.A:" 2.0 drivers
ECONOMICAL GLx911 SERIES

• S3-86C911 GUI accelerator
• EISA or ISA bus
• 1024 x 768, 8-bit, 256 color non-interlaced
resolution
• Windows 3.0, AutoCAD:"PCAD, and
YersaCAD'" drivers
Circle 99 on Inquiry Card
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effects or other methods for customizing
a slide show as a whole. You can edit,
copy , delete, and rearrange slides from
the sorter module, but it is based on
screen titles, not on thumbnails.
While Presentation Team's interface
shares some operational characteristics
with the Windows-based products, the
final output just doesn't measure up. A
run-time version of the GEM interface
comes bundled with Presentation Team,
so if you are on a dedicated DOS-only
platform, Presentation Team requires no
additional investment to run.

The Envelope, Please
As you can see, the presentation graphics
market boasts some impressive players.
In general , the software is powerful,
packed with features, and complete
enough to prepare every aspect of your
slide show. The DOS-based packages are
hanging in, but even the successful play
ers in that market-Harvard Graphics
and Freelance Plus-are turning to Win
dows.
If your organization has not made a
commitment to Windows, you still have
some good choices . I liked Harvard

T he future
of presentations
on PCs is
under windows.

Graphics best. On the other hand, if you
are using Windows, you'll be best served
by going with a Windows-based presen
tation package. Compared to DOS pack
ages, the Windows products give you
stronger management features (e .g.,
having all your slides together in one
file) and better output results. In fact, if
you've been thinking about investing in
Windows, Windows-based presentation
packages offer a compelling impetus to
make the move. I think the future of pre
sentations on the PC platform is under
Windows.
It's tough to pick a single presentation
COMPANY

Aldus Corp.
(Persuasion 2.0)
411 First Ave. S
Seattle, WA 98104
(206) 628-2320
Circle 1311 on Inquiry Card.

Computer Associates
International, Inc.
(CA-Cricket Presents 1.3)
711 Stewart Ave.
Garden City, NY 11530
(800) 645-3003

package for Windows. There are some
excellent choices out there, and the re
cent introductions of Hollywood and
GraphShow make the decision even
tougher. I really appreciated Hollywood
and its depth of features and comprehen
sive color schemes. Yet in the end, Per
suasion won me over. The program has
the complexity of the best high-end pack
ages and combines this power with ele
gant operation. You can start off with
simple presentations and bring in more
complex elements as you go along.
Persuasion came in the clear winner
on the Mac side as well. This means that
organizations running both platforms
should consider Persuasion their only
real choice. PowerPoint, another multi
platform contender, just doesn't have the
features to measure up to Persuasion.
Keep an eye on the market, though.
Future releases should start incorporat
ing more elements of multimedia. This is
a hot segment and shows no signs ofcool
ing off. •

Stanford Diehl is a testing editor for the
BYTE Lab. You can contact him on BIX
as "sdiehl. "

INFORMATION

Lotus Development Corp.
(Freelance Plus 4.0)
55 Cambridge Pkwy.
Cambridge, MA 02142
(617) 577-8500
Circle 1317 on Inquiry Card.

Circle 1314 on Inquiry Card.

Ashton-Tate/Borland
(Applause II 1.5)
20101 Hamilton Ave .
Torrance, CA 90502
(800) 437-4329
(213) 329-8000
Circle 1312 on Inquiry Card.

Chartersoft Corp.
(GraphShow 1.1)
80 Sennell St.
Winnipeg, Manitoba,
Canada R3T 3M4
(204) 453-4444
fax : (204) 453-4400
Circle 1313 on Inquiry Card.

Digital Research, Inc.
(Presentation Team 2.0)
70 Garden Court
Monterey, CA 93942
(800) 274-4374
(408) 649-3896
fax : (408) 646-6248

Micrografx, Inc.
(Charisma 2.0)
1303 Arapaho
Richardson, TX 75081
(800) 733-3729
(2 ~ 4) 234-1769
fax: (214) 234-2410
Circle 1318 on Inquiry Card.

Circle 1315 on Inquiry Card.

IBM Corp.
(Hollywood 1.0)
Product Information Center
P.O. Box 2150
Atlanta, GA 30301
(800) 426-7699

Circle 1319 on Inquiry Card.

Software Publishing Corp.
(Harvard Graphics 3.0)
1901 Landings Dr.
Mountain View , CA 94039
(415) 962-89 0
Circle 1320 on Inquiry Card.
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WordPerfect Corp.
(DrawPerfect I.I)
1555 North Technology Way
Orem, UT 84057
(800) 321-4566
(801) 225-5000
Circle 1322 on Inquiry Card.

Microsoft Corp.
(PowerPoint 2.0)
I Microsoft Way
Redmond , WA 98052
(800) 426-9400
(206) 882-8080

Circle 1316 on Inquiry Card.
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Symantec Corp.
(More 3.0)
10201 Torre Ave.
Cupertino, CA 95014
(800) 441 -7234
(408) 253-9600
fax: (408) 253-4092

Also used in our testing:
Proxima Corp.
(Ovation)
6610 Nancy Ridge Dr.
San Diego, CA 92121
(800) 582-0852
(619) 457-5500
Circle 1323 on Inquiry Card.
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We ProudlyAnnounce SummaSketch II Plus.
The world's bestselling, most
with over 400 programs, and
emulated, most acclaimed
hardware compatibility with
desktop tablet just got better.
PCs and Macintosh~ Best of
1
We've taken SummaSketch II,
all, it sstill 100% pureSumma
the industry standard, and
Sketch-the editor's choice,
added several new features to
winner of every major editorial
create atablet that is, unquesaccolade for graphics tablets.
tionably, the world's best.
And the people's choice,
Unlike some competitiors,
with well over one-half million
we put everything in the
sold to demanding computer
box-4-button cursor and
graphics professionals.
2-button stylus (or 16-but
Every 1
e>"PO·· ··
ton cursor), interface
~-.....__ _...._.......,;;.;,.IO;iNii. _...........,........,......
.
. ........
. .....,,

decision
· ·~K
cables and autilities diskette with Windows®3. 0and
should be this easy. In fact, the only ., ;::i.\~"t \$.~~!·0.;'
ADI®drivers. Plus we've added things like 2000 lines per tough decision is which Plus to choose: "'=".,.'.!,:!"'
inch resolution and 10 mil accuracy-standard. Plus the 12" x 12 11 or 18 11 x12 11 Professional.
r'j
fastest, easiest set-up and configuration procedure. Plus For literature, or the name of your local
an offer for afree AutoCAD®or CAD KEY®Master
dealer, call 1-800-729-7866. For tech
I990
Template (a $245value). Plus software compatibility
nical information call 203-881-5400.

0

=
Yf

Every decision should be this easy.'"
© 1991 SummogrophicsCorporolion. Seymour, 006483. All rights reser.;id.
Circle 145 on Inquiry Card.
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Network Fax Servers
Come of Age (Slowly)
WAYNE RASH JR.

I

t would have been nice to tell you that
the network fax server has come of
age. As it turns out, only a couple of
the ones I looked at have come of age .
Still , there is hope. Despite the disap
pointing quality and design of some
products , others show innovation and
craftsmanship.
Fax servers are devices that you attach
to your LAN to send faxes from a net
work workstation to any fax machine.
Some fax servers also let you receive
faxes at your workstation. The appeal, of
course, is an end to excursions to a cen
tralized fax machine and the inevitable
waiting while coworkers finish sending
jobs or while the machine receives in
coming documents. Fax servers not only
let you send and perhaps receive docu
ments at your desk, they also automati
cally queue jobs so you don' t waste time
when the fax is busy. In addition , be
cause you're not scanning the original
documents, output quality with fax serv
ers is typically superior to that of stand
alone machines.

Fax Server Choices
A fax server usually consists of an ex
pansion card that mounts in a LAN work
station . The card becomes a server when
you couple it with appropriate server
software. To send faxes , each worksta
tion must also run software that can as
semble faxes from existing files, which
might include graphics images, draw
ings, and ASCH text. Once the worksta
tion software assembles the fax, it sends
the document to the fax server directly or
by depositing it into a shared file on the
network file server.
Three of the fax server products in this
review consist only of software: Intel's
Net Satisfaxtion, SofNet's ShareFax, and
226
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Optus Software' s FacSys. They are de
signed to work with third-party fax hard
ware, such as Intel's Satisfaxtion board ,
the Intel Connection CoProcessor, or the
Hayes JT Fax. The software products ad
here to the Communications Application
Specification (CAS) developed by Intel
and Digital Communications Associates .
This specification allows hardware and
software from different manufacturers to
work together. The second category of
fax servers I looked at consists of propri
etary hardware and software bundles:
Alcom ' s LanFax Redirector, Gamma
Link's GammaFax , and AMA Com
puters ' SkyTek*Fax*Net.
All the reviewed products work using
printer emulations, which is the most
flexible approach for many LANs . These
products work similarly to print servers
except that you direct print commands to
a fax board rather than a printer. An al
ternative method is fax gateways , which
send fax documents through an E-mail
system. Making up a subgroup of the
printer emulators are stand-alone fax
servers, such as the FaxPress from Cas
telle and the Faxcom from Biscom ,
which are subsystems that simply attach
to the LAN and don 't reside in a network
workstation .

Living with Your LAN
To increase productivity in an ex isting
work environment , fax servers must
make the process of sending a fax both
faster and easier than using a fax ma
chine. The fax workstation software
does th is either by inserting itself into
some common function , such as print
ing , or by being readily available , such as
through a hot key.
Servers handle incoming faxes in one
of several ways. Some software , includ

ing most of the CAS-compatible pack
ages, relies on a fax administrator to
route incoming faxes to recipients. All
packages, except SofNet's ShareFax,
provide for automatic printing on a net
work printer (the ShareFax doesn 't pro
vide for fax reception at all) . But auto
matic printing of faxes is neither secure
PHOTOGRAPHY. SCOTT PAAKEA I AVIS STUcllO © 1991

ACTION SUMMARY
• WHAT FAX SERVERS DO

They allow LAN workstations to
send (and in some coses receive)
foxes through a single machine
attached to the network.
• LIKES

The ability to send clear, crisp
foxes from files on your LAN
workstation.
• DISLIKES

Difficult installation, deficient
design, and error-prone software
are characteristic of several of the
reviewed products.
• RECOMMENDATIONS

If you need fox server software to
run with CAS-compatible fox
hardware, choose Intel's Net
Sotisfoxtion. My pick of the
proprietary hardware/software
bundles is the SkyTek*Fox •Net,
although it locks some features
some LANs may need. If you wont
inward routing offered by DID or
DTMF and can handle the
possibility of on extremely
difficult installation, consider
Gommalink's Gommofax.
• PRICES

Alcom Lonfax Redirector, $995
Gammalink GammaFax CP
board,$ 1095; Gamma Fax CPD,
$1395; GommaNet software,
$1295
Intel Net Satisfoxtion, $799
(requires the $499 Sotisfoxtion
board or other CAS-compotible
fox cord)
Optus FocSys, $995 (requires a
CAS-compatible cord)
SkyTek*fax• Net, S1880
SofNet ShareFox for Windows,
$995 (requires a CAS-compotible
cord)

nor productive because the documents
rest in the printer's catch tray until some
one claims them. Fax administrator rout
ing is more secure, simply because fewer
prying eyes see the documents, although
the faxes are still visible to the adminis
trator. Intel restricts the administrator's
view to the first page, which presumably

is the cover sheet.
Callers themselves perform the most
secure method of fax routing. There are
two ways to accomplish thi s. One is by
having the caller use a Touch-Tone pad to
dial an extension number after the con
nection is established. The other is by
setting up your PABX so that callers can

deliver faxes to a variety of numbers,
much as they would call specific tele
phone extensions. The PABX receives
the call on its trunk line and reports to
the fax server which line the call came in
on. The fax server software uses this
number to route the fax after it is re
ceived.
continued
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faxtion. The first is through
Two products, the Gamthe FAX .EXE program,
maLink series and the Sky
llcta 1 I!: Sui tr.h 11hur11!11unk i J' i~ • "' r ,2,·
which you run from within
Tek*Fax *Net, offer options
DOS . FAX .EXE gives you an
that allow callers to use
easy-to-use character-based
DTMF or direct inward dial
interface that works well with
ing (DID) to route your faxes
a mouse (see screen I) . You
directly to you. Touch-Tone,
make selections from a menu
or DTMF dialing, works only
bar across the top of the
if the caller has equipment
screen, which is usually fol
that allows the entry of a rout
lowed by another menu. From
ing number when prompted .
within the FAX.EXE pro
Many fax machines, and vir
gram, you can send and re
tually all fax cards , can ' t
ceive faxes, forward faxes to
enter added numbers once the
other users , check on the sta
connection is established.
tus of faxes sent and received ,
This makes the feature use
and print incoming faxes. Net
less for now, although it ' s
Satisfaxtion does not support
conceivable that it might be
automatic routing of faxes .
added in the future if the re
Windows fax support
quirement grows. DID does Screen 1: Intel's Net Satisfaxtion FAX. EXE program runs
comes from Alien's Faxlt.
not require any special equip
from within DOS and offers an easy character-based interface
This popular application in
ment on the part of the caller, that works well with a mouse.
stalls automatically in the
but it does require a PABX
workstation ' s Windows pack
that's capable of handling in
dividual fax extensions. This is not a Zenith computer is typical of older age and sets itself up as an alternative to
equipment that companies are likely to the normal system printer. To send a fax,
trivial requirement: Many small or me
you just enter a print command. When
dium-size businesses can't afford such use as a fax server, and the Micom-Inter
an installation or don 't have phone com
lan card is likewise typical of the existing you select the print option in Windows ,
panies that can provide the services.
Ethernet cards most companies are likely an additional dialog box opens that asks
for the fax recipient and the fax phone
to find on hand.
I tested the software packages using number. Once you supply these , the print
Common Ground
I found a lot of commonality in fax server Intel's Satisfaxtion board, a hot-selling file converts to fax format , the cover
software . Intel , for example, may be card for both single-user and network sheet is attached , and the document is
faxing. It's easy to install and use, and sent on its way .
sharing some software modules with Al
Overall, Net Satisfaxtion was the best
corn, if the screens are any indication. it's reasonably priced . The Satisfaxtion
Likewise , most of the fax server vendors board is easy to install because it has a of the packages that used the Satisfaxtion
used a version of Alien Computing's wide selection of possible interrupt board . It did what it was supposed to do ,
Faxlt software for Windows support. levels, and it can be set up by software. supported commonly available printers
When set up properly , Faxlt is a very Intel wisely made Satisfaxtion work with (including the HP LaserJet), and was suf
ficiently flexible to work easily into
nice package that watches the printing much more flexibility in the available in
process and captures the data stream des
terrupt requests . On my Zenith server, nearly any network installation. Equally
important, especially in this collection
tined for the printer for conversion into a for example, the Satisfaxtion board pro
of products, it was fully functional, ap
fax . Faxlt sets itself up as an additional vided a choice of seven different inter
printer. To use it, you only need to select rupt requests between IRQ2 and IRQ l J. peared to be bug-free, and had extensive
it on the Printer Setup menu . Faxlt pro
In addition, Satisfaxtion offers a wide documentat ion covering all aspects of
using and diagnosing the product. In all ,
duced some of the most attractive output choice of memory 1/0 addresses . The re
of the packages I looked at.
sult is that a combination that is suitable Net Satisfaxtion is a class act.
By contrast, SofNet's ShareFax fax
I tested the fax servers on a Novell for nearly any computer should be avail
server is an incomplete product. You
NetWare LAN running on Ethernet. I able .
have a choice of four ways to send a fax ,
used NetWare 386 version 3. IO as the
but no way to receive one. If you ' re a
. network operating system and MS-DOS Software Servers
5.0 as the computer operating system . Intel ' s Net Satisfaxtion software is a new Share Fax user, you 'II have to use the
The NetWare workstation software used entry into the universe of networked fax software that came with your Satisfaxtion
IPX and SPX 3 .01 and Shell 3 . 10 Rev . servers . Once you have Net Satisfaxtion board to print your incoming faxes. Sad
A. Network interface cards in the work
set up on the fax server, and the software ly, three of the four programs that come
with ShareFax perform very similar
stations were either 3Com 3C503 or placed on your NetWare file server, set
3Com ~C505 EtherLink cards .
ting up the workstations is trivial. You functions, so you don 't really get a wide
The fax server used a Micom-Interlan need only log onto the file server and run variety of fax support. QuickFax is a
simple memory-resident program that
NI5010 card, and the file server a Novell the Setup program. Setup copies the re
NE2000 interface card . The fax server quired files to your hard disk and installs will let you send a text file as a fax . Mul
tiFax is a more complex and interactive
was a Zenith Z-248/12 , which is a 286
the necessary commands in your CON
memory-resident program that will let
based IBM AT-compatible computer. FIG .SYS and AUTOEXEC.BAT files.
Printing was handled by an Intel NetPort At that point , it reboots your computer you send faxes. XFax is a command-line
Ethernet printer server driving a Hew
for you , and you ' re ready to fax .
faxing program.
QuickFax is the easiest of the three to
You have two ways to use Net Satis
lett-Packard LaserJet IIIP printer. The
I

1
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Mathcad 3.0 gives you
the only kind of power you need.
Usable power.
live document interfaceTMto
make what's on your screen

Try new Mathcad 3.0
for yourself with a
free demo disk.
Mathcad gives you a com
plete set of tools to solve vir
tually any math or technical
problem. It handles everyday
functions like sums, products,
tables, and scatter plots. It
takes care of tougher prob
lems like simplifying form u
las and solving for variables.
It combines real math nota
tion. text and graphics right
on your PC
Windows,
PC DOS,
Macintosh,
....... ,,,,
or UNIX
'
screen and
prints it out
in a presen
tation-quality document. And
the new PC version delivers
all this in a Microsoft
Windows environment. so
you can be up and running in
a matter of hours - worki ng
faster than before.

..

I

math, statistics, numerical
methods, and teaching and
laboratory materials.

Select "PRINT," and
Mathcad delivers hard
copy that looks exactly
the way you want it to
look for you r reports.

Power to handle the
simple to the complex.
The most commonly used
math and technical functions
are built right into Mathcad.
FFfs, trigono
metric func
tions, and
graphics are a
breeze-and
so are more
complex cal
culations like
cubic splines,
derivatives. and matrix deter
minants. You get faste r
results with fewer errors than
spreadsheets, FORTRAN or
C programming.

Fron1theleaderin
software-based technical
calculation solutions.
with a few
keystrokes.
When you' re
done, print it
all out in a pre
sentation-quality document that contains your text,
math, and graphics just as
they appear on the screen.
Whether it's for a presenta
tion, a lecture, or just for your
files, Mathcad documen ts
your work in style.

MathSoft offers a range of
solutions to over 130,000 users
that take care of virtually any
math application and give
fas ter results than are available
with calculators, spreadsheets,
or programming. The latest
addition to our fami ly of
products is Maple - power
ful yet easy-to-use symbolic
math software. It combines
symbolic analysis and graph
ics in a single programmable
fo rmar, and it runs on a wide
range of systems, from micro
computers to supercomputers.

It works the way you think.
Type your calculations in the
obvious way - like 2*cm/sec
+ 3*mi/hr - and Mathcad
shows them to you in typeset
math. Hit "=" and the

Math Soft
~
. \
.. . r
r ·--------------- ------------------ -----------------------------------------.,

Tell me more about new Mathcad !
~

___ :..-·-

\l, __. ··:~~t'

i:i -:.. _,_

;.. -· -.. ···-.~·- . ~~
l.

- --~---A
·- c-

answer
appears instantly. You can
even pick the displayed units.
Forget spreadsheets that hide
cryptic formulas behind cells.
and calculators with fifty but
tons that show you one num
ber and don't know an inch
from a microsecond. Mathcad
uses real math notation and a

' Name
'
, Title

.•

tions or further sym
--' bolic transformation.

Built-in Electronic
Handbooks arc as useful
and practical as
reference handbooks.
If you need to know the resis
tance of I0 feet of 12-gauge
COP.per wire, or the weight of
a gallon of water-or any one
of hundreds of standard fo r-

Company or institution
' ~
Ad
~d~
r~
~s,___ _ _ _ __ __ _ __ _ _ _ _ __ _
State
Zip
'' City
Phone ~-~---------------
To request ademo disk right now,call BOO·MATHCADI (617·577·1017.)
Or fax this coupon to 617·577-8829. Please specify platform:
r ' PC Windows
. Macintosh
Unix
I PC DOS
Pleasespecify disk size:
3 112·
LI 5 1/4'
Mail thiscoupon to: MathSoft, Inc. 201 Broadway, Cambridge, MA 02139 USA

Power
.. ---- --- ----- -- ----- ------ --------- -- -----------------·-- ·------------ . --- .
AuSl ral ia: Hearne (03) 866· 1766; llclgium: SCIA 01 3155 17 75; Denmark: Engberg 42
25 17 77; f-inland: Zc ncx 90-692-7677; France: !SE (1) 46 09 24 00; Gcm1any: Sof1l inc
(O78 02 ) 4036; Italy: Channel 02-9009 1773; Japan: CRC 03·3665·974 I; Netherl ands:
Klaas ing 0 1620-8 1600: Norway: Protcch 09·959020: Swil7crland: Rcclacom 032-11
0 1- 11 ; UK: t\ de pl Scicmific (Q.162) 480055. In other locntions. conlact MalhSoft. USA.
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use . First , you run it by entering QUICK
FAX into the command line, followed by
share=F: \ FAX. You have to tell Quick
Fax the path every time you want to load
it. Once you load the program, you can
send a fax by pressing Alt/Left-Shift/Q
to run the program.
MultiFax requires that you enter a long
and somewhat cryptic string of argu
ments telling it which directories you
want to use , along with some information
about configuration and whether you

want the program to be memory resident
(it can also run as a standard program).
The differences between MultiFax and
QuickFax are few .
The XFax program requires com
mands that are the most complex of the
three. Because this is only a command
Iine utility , you have to enter all instruc
tions , including the addressee and the
phone number, on the command line.
This is not a user-friendly package, but it
might be useful for automating the send-

You Can
Take It
WithYou.

Introducing Simplicity Portable Drives

Simplicity ponable dri ves ~ i ve you the confi dence and conve nience of
takin g all your programs and tiles with you, wherever you go-- home,
offi ce or client. Use any PC , anywhere, as easily as your own!
Simplicity's rugged construction and small size -- 7.5" X 4.5" X 1.2"-
lets you put it in.your po~ k e t and run to a meeting. No jugg ling fl oppies
and leav mg the 111fon11at1on you need most back on your oesktop.
Simpl ic ity dri ves are easy to use. too . They attach instantly to any
IBM PC compatible or laptop parallel printer pon . No card is needed.
There's no eas ier way to add extra storage!
Simplicity dri ves also come with an exclusive one-yea r warrant y
with 48-hour ex press replacement, toll-free techn ical support and a
30-day money bac k guara ntee.

INTRODUCTORY SAVI NGS!
NOH' SHIPPING !
~OMB

~99 , 80MB $699, 120Mll $899
Oplional live-hour baller~ $79

ORDER NOW! 1·800-275-6525
Simplicity Computing , Inc. 415 Madison Ave .. 22nd Fl., NY, NY 1001 7 FAX# (21 2)678-6 143

simplicity computing
Smart Solutions For People On The Move .rn

ing of a fax through a batch file .
As with the Intel product, SofNet in
cludes Alien's Fax.It software for Win
dows . Unlike the Intel product , this ver
sion has problems. I received frequent
unrecoverable-application-error mes
sages while trying to use SofNet's ver
sion of Faxlt. A company representative
said thal there may be a problem with
some of the drivers for Windows 3.0.
Overall, I found SofNet's product line
disappointing . The requirement to use
complex command lines in a repetitive
process such as running the fax worksta
tion software is like an artifact of the
CP/M days. The inability to receive faxes
and the Windows problems also mitigate
against this product. While it's easy to
install , it's still unnecessarily inconve
nient to use. There are plenty of better
products out there .
Optus Software took a different route
from the other companies that support
both Windows and CAS boards. Instead
of using Faxlt software, Optus wrote its
own Windows software that's designed
to have great performance and also be
easy to use .
Like the other Windows-based fax
packages, FacSys has a component that
runs on the fax server and a Windows
package that runs on the workstation .
Both use an automated installation pro
cess that 's trouble-free , although the
manual recommends that you make the
fax server a supervisor-level user. This
means that your LAN security has a big
hole at the fax server.
FacSys also includes a set of com
mand-line utilities similar to (but not
quite as complex as) those provided by
SofNet. You still have to add a series of
command arguments when you run it,
but at least the program knows what di
rectory it' s supposed to use . These util
ities are probably most useful for auto
matically sending or printing fax.es .
The FacSys Windows software loads
like the other Windows-based packages,
and like them, it replaces the printer
drivers with the fax interface. This means
that you can send a fax as easily as you
can print. Actually, in the case of Fa~
Sys, you can send a fax a great deal more
easily than you can print, since the fax
printing capability seemed to be non
functional on my network . Discussions
with Optus failed to resolve this problem ,
although eventually blame was aimed at
the Windows drivers . An Optus repre
sentative said that FacSys uses a method
of printing that' s different from that used
by other fax programs. Whatever the
reason, the other fax programs could
print fax.es with their Windows software.
cominued
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Assuming that the problem with print
ing is fixed , FacSys is certainly an ac
ceptable package. It does offer good per
formance , and it is well documented .
While the printing problem wasn't in the
manual , most of the more common prob
lems were there. FacSys is worth a look .

than requiring a shared directory on the
file server. Peer-to-peer is probably a lit
tle faster, since the fax file is sent direct
ly to the fax server instead of waiting for
discovery in the shared file. Unfortu
nately , it didn't do a lot to make Alcom's
product more palatable .
The biggest problem with the LanFax
Redirector was the documentation, or
more accurately , the lack of it. The man
uals are sketchy at best, and wrong at
worst. In many places, they do not re-

fleet the actual software at all. A good
example is in the instructions for print
ing faxes. The manual covers the issue ,
and it shows where on the setup menu you
need to go to set up the type of printer
and the required printer port. Unfortu
nately , that menu choice does not exist at
all. The type of printer can be selected in
Hardware/Software Bundles
another area of menus , but you're only
allowed to choose LPTI to print your
Alcorn makes a great fu ss about the fact
taxes .
that its LanFax Redirector technology
In a network printing environment , the
works in a peer-to-peer fashion rather
restriction to a single printing port is lu
dicrous . You can 't assign output to a print
queue, and you can't even arrange to use
the print capture assigned to a port other
than LPTl . You'd never be able to tell all
of this from the manual , though, because
the manual lacks even a simple index. In
short, you're in the dark with Alcorn .
Fortunately, portions of the LanFax
PC WON'T BOOT? THEN JUST
SPEED
Redirector do work, so you can send
KICKSTART IT!
TEST
faxes easily from either DOS or Win
Don·t replace your motherboard, don't call service, use
dows . It includes a version of Faxlt. You
KlckStart 2"". When serious hardware problems occur,
YOUR
can also view a received fax on your
nothing gets you up and running as fast. KlckStart 2 meas
ures power within 2.5% on al four voltages , shows
PC!
computer screen . Once Alcorn cleans up
Power-On Self-Test (POST) failure codes. and featu res on
Acurately meas
its printer restrictions (and provided that
board ROM-based diagnostics allowing you to determine
ure CPU , math,
and remedy the problem quickly, easily. and inexpensively!
the manual is made usable) , the LanFax
and video speeds
to make an informed purchasing decision, determine the
Redirector may be a useful product. For
Built-in serial and parallel 1/0 allows for testing via modem,
best PC for the job or maybe just win some bets in the
or simply logging results to a remote terminal, printer or
now, though , I'll pass. (At press time ,
office on whose PC is really faster! Includes the Landmark laptop. You can configure your own lest routines and store
AT CMOS RAM Setup program to update your system
Alcorn announced a new version of Lan
them In KickStart 2's battery backed-u p CMOS RAM saving
configuration on-the-fly. CALL FOR CURRENT PRICING. valuablesetup time. Includes serial and parallel loopback
Fax Redirector, which should be ship
plugs and Landmark JumpStart"" AT ROM BIOSfor testing
ping by the time you read this . It includes
PCs that don't Issue POST codes. KlckStart 2 tests your
system regardless of O!S (even UNIX).
HARD CORE PC TESTING!
Dynamic Data Exchange and dynamic
Landmark Service Diagnosllcs·· is Ideal for professionals
link library support for Windows, plus
requiring lhe most exhaustive diagnostic test capabilities.
the ability to assemble multiple print jobs
Each module is CPU specific , including PC, XT, AT. 386/
486, and PS/2. Since 1981 major manufacturers like
into a single fax message .)
Wang, Xerox. Prime. Sony. OEC. NEC. and NCR have re
It took me 11 hours to get Gamma
lied on Service Diagnostics to tackle their toughest operat
ing problems.
Link's GammaNet and GammaFax in
stalled and working properly. During
Intended for professional service and re pair technicians.
Service Diagnostics is also easy to use for the novice.
that time , I installed the package seven or
Clear, concise on-line help and intuitive menus make find
eight times. I also tried other network in
ing system problems a breeze. Tesls all CPUs, math chips. On-board switches, LEDs. and digital displays allow com
all memory. floppy, fixed and non-standard disk drives.
terface cards , reinstalled DOS , and ran
plete control over testing in s~stems lacking video or disk
standard/non·standard printers. system board, video,
(Ideal for motherboard or sysiem burn-In).
diagnostics on the fax card several times .
communication ports and all keyboards. Utilities include
low-level reformat. log bad sectors, edtt bad sector table: KickStart 2 Is the ultimate SECURI TY CARD too! With both
But I digress.
the pa rtition editor allows you to set up multiple partitions; supervisor and user levels of password protection. you can
The GammaLink family of products
back-up program transfe rs hard disk Image on unformat
prevent unauthorized use of your PC and accidental run
ted floppies and allows for restore after reformat.
offers a choice of fax server cards, and it
ning of destructive tests. CALL FOR CURRENT PRICING.
includes the software to run the fax
Ideal for UNI Xand other operating systems, the self
booting version doesn't requ ire OOS. The manual offers
server and the workstations . You can add
troubleshooting tips to thecomponent level. Also available
software to make your GammaFax card
In a complete Kit Includ ing; all CPU specific software, dual
size floppy alignment software, and PC/
available as a networked fax server. For
• Toll-FreelifetimeTechSupport
XT & AT ROM POSTs. Not copy protect
this review, I looked at the GammaFax
ed. CALL FOR CURRENT PRICING .
CP and the GammaFax CPD . The two
• 90DayMoney-BackGuarantee
"Service Diagnostics: Tire Kil is a
are similar, except that the CPD version
technicians dream, with all the tools
necessary to accurately analyze all
• Federal ExpressShipping
is receive-only and supports DID.
phases of computer operations... ii Is
Installing the GammaFax CP card is
well worth Its performance potential.•
Bill 0 'Brien. PC Magazine
easy, mostly because the card doesn't
use interrupt requests, so you don ' t have
to worry about setting them. What con
Fax (813)443-6603• Vojce (813)443-1331
Fi rst i n PC Testing .. Since 1981
figuration there is can be done with soft
DealerlnquiriesWelcome
ware. All you really have to do is plug the
RESEARCH lll TER NATIONAL CORPORATION
card into an 8-bit full-length slot. How
ever,
the GammaFax board 's software
L...,.-..,,
703Grand Central St. • Cl earwater. Florida• 34616
lr'1cst1 01c;ll 1rd"\.I' •
..
O!."lc' iuu1 • •c !!'lc
and the GammaNet software together ap
parently have a conflict with DOS 5.0.

PC DIAGNOSTICS

CALL (800) 683-6696

nIANDMARK.

~ttr>7'!'1~1

S~~ lt1.t
• ~I N'"'-tJ~1¥ltt!.f'IYU~¥f
~t5C'~1c~1"1tfllll~ 1!C1Y:-0• •0I' l!,Q,;~alltw'l..rci

lrf l)l''llfJ Oi clll'ltl1 1t\.Wiltf!lC'-

•i
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CompuServe puts the )Vhole world
at your fingertips.
product manufacturers, all over the
world. Meet in special interest forums
to discuss everything from science
fiction to sharing software. And keep in
touch through electronic mail and faxes,
as well as by "talking" over 72 CB
Simulator channels.
CompuServe also lets you shop coast
to-coast at hundreds of nationally known
stores and take advantage of a world
class reference database. It gives you
access to the latest national and interna
tional news. And our special financial
files offer complete statistics on over
10,000 NYSE, AMEX, and OTC securi
ties. You can even trade online with
local discount brokers.

Global travel
and world-class fun.
CompuServe also offers airline sched
ules, so you can check out the bargains
and book your own flights on almost
any airline worldwide. You can get
travel news, frequent flier information,
and country and travel facts. As well as
listings from over 30,000 hotels.
Plus, there are games. Sports, trivia,
educational, space fantasy ... you can go
it alone or compete against players from
all over the world. Only on CompuServe
can you test your wits in the only oqline
TV-style game show with real prizes,
or leave the earth entirely in one of our
interactive space adventures.
.

Just give us a call.

When you connect your computer to
CompuServe, you join the world's largest
international network of people with per
sonal computers. You have access to
more than a thousand services that offer
a source of support, information, enter
tainment, communications, and benefits
of all kinds.

A world of advantages.
CompuServe lets you take advantage of
your personal computer in a thousand
different ways.
For instance: communication. You11
get invaluable personal computer soft
ware and hardware support from other
CompuServe members, as well as
Circle 34 on Inquiry Card.

To become a CompuServe member, you
need a computer and a modem. We'll
send you everything else, including a
$25.00 usage credit with your Member
ship Kit. In most places, you'll be able
to go online with a local phone call.
To buy a CompuServe Membership
Kit, see your nearest computer dealer.
To receive our informative brochure
or to order direct, call us today.
And put the whole world at your
fingertips.

fnmpuServe"
800 848-8199

Outside U.S. and Canada: 614-457-0802
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'lb Address the Problem

of Inadequate Language Skills...

·Address
the Coupon Below
for A Demo Disk on
PERFECT COPY™
You know the scenarios: the student who graduates
from high school but lacks the language skills to pass
the SAT's; the business executive that enters the
desktop computer environment, but for lac f " ' .
language skills, cannot compose asatlsfactliio!fJe~tte'
~ r ;77~~~---·••li;.;.
or presentation.
·~ ·M ,
~ ,' 1 •
It is a problem recognized In the highest offices· · ··. ·• Ii holds me Int rest of tliel eqrnerrJl1ei:1ods
in the land.
'~ '
areas of both strength'am:l1weakness to,the ~
It is the problem for Which PERFECT COPY™ is
- educator. It helps the teac'her to ailjost'th •
the solution,
stud~lit 's focus to theareas where help Is ne <le
PERFECT COPY is an educator-designed program
most. Its slmplfclty andeffectiveness wil ·
that meets the language skills problem head-on in a
amaze you.
__....,
"whole language" environment. PERFECT COPY
Ademo disk is available to Qualllliid edllll8tors.
covers the educational range fromGrade 4 • • . to
Phone (416) 266-8840, Fax (416) 266-8939 or mall
adult .. .. to English as asecond language.
the coupon.

--·1DliiCUs--~~l~=~~a1:.------mmllPDRllT£D
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(As of press time, GammaLink says that
the current versions of GammaNet and
GammaFax have not been tested with
DOS 5.0. Likewise, the company says
that the most recent versions of Novell's
IPX and NETX haven't been tested with
GammaLink's software.)
The DOS 5.0 conflict shows up by
making the software crash with memory
allocation errors at random points in the
program . I eventually overcame this
problem , and once I had it installed,
GammaNet worked reasonably well. A
problem did show up when the fax server
had a file to be faxed in the shared direc
tory but wouldn't fax it. I was able to
solve this problem only with another in
stallation.
Once running, GammaFax and Gam
maNet produce and receive fax informa
tion quickly and easily. Emulation is
limited to Epson printer fonts unless you
add the optional GammaPage software.
GammaFax has an additional method of
faxing, called the message. Essentially,
this lets you write a note that will be
placed on a cover sheet, which is then
faxed. It's great for sending a quick note
to someone when you don't want to send
a formal letter. In general, once you
overcome the installation , these products
are easy to use and offer good func
tionality.
SkyTek*Fax*Net deserves an award
for simpl icily. The product consists of an
8-bit half-length board , server software,
and workstation software. However, the
fax board installation gives you a choice
of only three options for interrupts and
has only a limited choice on I/O address
es. If you can't use one of those , you ' re
out of luck.
The setup is simple. You run an IN
STALLS program from any workstation
on the network, and the proper files are
copied to the file server. To set up the
hardware, you run INSTALLH, and you
get a series of screens that show you
where to position jumpers and switches
on the fax board. Once you're done , you
insert the fax board , and you ' re ready to
run . (You' ll probably need two empty
slots in your computer si nce an attached
daughterboard makes the card wider
than standard and may touch an adjacent
board.)
SkyTek*Fax*Net is avai lable with op
tional DID or DTMF fax routing, and it
comes standard with a proprietary rout
ing scheme that works with all other
SkyTek products. If you ' re sending to
another SkyTek product , you just type a
colon and an extension number following
your party's phone number. The boards
will prompt each other when they need

~~BEST HOLID

SON!

The Winning Combination

Z-Nlx
Cordless Super Mouse

$64.99

Nissan

300ZX
Twin Turbo

NETWORK FAX SERVERS

the information. The SkyTek
Some Final Fax
software is capable of either
I haven't said a lot about out
routing the fax image or re
put quality because this is not
sending the received fax to yet
a differentiating factor among
another destination. You can
these fax products. All the
use the SkyTek* Fax*Net
candidates turned out good,
server as a sort of fax post
crisp text that is far superior
office.
to the fuzzy stuff that comes
The SkyTek*Fax*Net does
from the scanners on most fax
not even pretend to be all
machines.
things to all users. You get a
Oddly enough, price
single workstation program,
doesn 't seem to be closely re
and the package doesn't offer
lated to quality or functional
HP or PostScript emulation. It
ity. Ifyou price both hardware
is, however, easy and fast.
and software in a fax server
installation, the range among
More important , it includes a
series of features that busi
these products is less than
$500 per LAN . All these
nesses need, such as the abil
ity to restrict long-distance
products are reasonably
faxing and the ability to use Screen 2: SkyTek*Fax*Net menus and Windows let you easily
priced and require a Jot Jess
money (even when you in
diskless workstations as fax create and sendfax documents.
servers.
clude the computer) than
The SkyTek *Fax*Net
high-end plain-paper fax ma
workstation uses menus and windowing, quite fast, and the printing process works chines, which give poorer output quality.
but it is not a Windows application (see well and without drama. All in all, if you
As a group, computer-based fax prod
screen 2). You can create a fax with an can do without some bells and whistles ucts have matured. The software and
existing file, and you can use print-to
hardware are faster, and manufacturers
and Jive with limited installation param
have added features important to users.
fax, so any application can be used to eters on the fax server, it deserves seri
On the other hand, there are still major
create a fax file. The fax image display is ous consideration.

Pick the Program
that MeetsYour Needs
and FitsYour Budget.

GRAPIUCS EDITOR - For Sophisticated Grapllics

APPRENTICE - For Home and Office

The Graphics Editor can handle the most sophisticated
drawing assignments, and according to PC Magazine,
it is "the easiest-to-use illustration product for the PC."
In addition to 5,000 award-winning clip-art images and
80 typefaces, the Editor provides you with highly ad
vanced features. Warp/perspective, hole-cutting, auto
trace, advanced curve editing tools, automatic
4--color separations -you get all this and more.
Designed to meet your most pressing needs
simply and easily, the Graphics Editor makes
every other drawing program just half-baked.

Apprentice offers an amazing array of Arts & Letters
features in an inexpensive package for home and busi
ness. It comes with 3,000 art forms and clip-art symbols
as well as 25 typefaces. Data-driven charting, vector,
raster and gradient fills, text along a path, and line and
Bezier curve tools are all included. So is automatic text
kerning and typeface preview. Apprentice
works with a host of desktop publishing and
word processing programs. It's ideal for pro
ducing promotional pieces like calendars,
signs, flyers, maps, invitations, and stationery.

Suggested Retail: $695

Suggested Retail: $169

Computer Support Corporation • 15926 Midway Road • Dallas, TX 75244 • 2141661-8960 • Fax: 2141661-5429
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pitfalls. Some products are difficult to
use and don't give full value. You 'II need
to check carefully to make sure a poten
tial purchase really meets all your re
quirements. In addition to the products
discussed here, I also suggest you con
sider the stand-alone fax servers, such as
the Castelle FaxPress.
That said, once GammaLink gets its
new version of the software functioning,
it too will deserve a look. For now , I can
recommend the Intel Net Satisfaxtion
software and the SkyTek*Fax*Net hard
ware/software bundle. Both products of
fer relatively easy installation , high
quality output, and the efficiency you
expect but don't always get from network
faxing.•

Wayne Rash Jr. is a contributing editor
for BYTE and a principal and technical
director ofthe Network Integration Group
of American Management Systems, Inc.
(Arlington, Vi4). He is coauthor of two
books for business network users: The
Executive Guide to Local Area Net
works and The Novell Connection. You
can contact him on BIX as "waynerash , "
or in the to. wayne conference.

COMPANY

INFORMATION

Intel Corp.
(Net Satisfaxtion)
PC Enhancements Division
5200 Northeast Elam Young Pkwy.
Hillsboro, OR 97124
(800) 538-3373
(503) 629-7354

Alcorn Corp.
(LanFax Redirector)
1616 North Shoreline Blvd.
Mountain View, CA 94043
(415) 694-7000
fax : (415) 694-7070
Circle 1228 on Inquiry Card.
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AMA Computers (USA), Inc.
(SkyTek*Fax*Net)
Unit 27-30, Erindale Business Centre
1100 Burnharnthorpe Rd. W
Mississauga, Ontario,
Canada L5C 4G4
(416) 897-2153
fax: (416) 897-2151

Optus Software, Inc.
(FacSys)
100 Davison Ave.
Somerset, NJ 08873
(908) 271 -9568
fax: (908) 271 - 1044
Circle 1232 on Inquiry Card.
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SofNet, Inc.
(ShareFax)
775 Franklin Rd., Suite 101
Marietta, GA 30067
(404) 499-0007
fax : (404) 499-0433

GammaLink
(GarnmaFax)
133 Caspian Court
Sunnyvale, CA 94089
(408) 744-1430
fax: (408) 744-1549
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OS

D

DRA W

An advanced drawing too l fo r the OS/ 2 Presentation Manager environment
with powerful features. OS2DRAW is easy to learn because of its
Presentation Ma nager interface and its handy men us. OS2DRAW provides
you with t he tools you need for drawing. Tools include rectang le, polygo nes,
patterns, circles, polyl ines, colours and many more.
~

What you need

•OS/2 vers ion 1.2 or higher

•80386

.

©
<S

• 6 Mb of interna l memory and 10 Mb of externa l memory

•a mouse

Fax: Intl. +31 30 31 04 26
Phone: Intl. +31 30 32 49 44

To order OS2DRAW mail or fax form to address above

D Single user license $245.= D Site license $4000.=

Features
•Pat terns
• Duplication
•Mul t iple undo/redo • Dashed Lines
•Drawing size
•Line width
• Rotation
• Line joins
•Zoo m in /Zoo m out •Grid
• Polygon
• Reshaping
• Connections
•Object selection
•Scrolling
•Fonts
•Auto scrolli ng
• Background/ foreg round
•Grouping/ ungrouping
• Rulers
•Line ends
•Overview
•Alignmen-c
•Grid snapping
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VSR Holland
P.O. Box 2584
3500 GN Utrecht
The Netherlands

• Page breaks
• Polylines
•Layering
•Colou ring
• Keyboa rd shortcuts
• Resizing
• Fixed rectangles
•Fixed circles
•Copy/paste
• Printing
•Automatic Page numbering

Name
Company name ~-----------~
Street ~--------------~
City ~-----~ State L - J ZiP ~-~
Country ~-------------~
Pay by O certified cheque or
Cardno.

D

I•I

D

C'JE

Exp.daleL____J

Signature
AJI product names are registered trademat1<s of their respective manufacturers
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Take abehind-the-scenes look
at Northgate quality.
It's no secret that Northgatc makes some of
today's finest computer systems. A room full
of awards from major industry publications
is proof of that. But the tour you're about
to take will show you how Northgatc achieved
its worldwide reputation for quali ty.
The reason we're "going public" with this
infonnation is simple. People who already own
a orthgate system know from experience
that we make no compromises on quality. Now
we want the rest of the world to know about
the qualities that made Northgate a leading
direct marketer of high-qualitysystems.
Complete line of systems.

• Latest technology. The Nonhgate systems you
buy today won't become obsolete tomorrow.

• Complete product line. From lightweight
notebooks to giant network file servers,
Northgate makes a complete range of
computers to handle every business
application. Our newest products include
low-priced 386SX:• 386 and 486'"systems.
• Award-winning performance. Our most
recent niumphs include InfoWorld and BYTE
magazines' "Desktop Computer of the Year"
awards. Seven PC Magazine Editors' Choice
awards, eight Computer Shopper Best
Buy and three other lnfoWorld recogni
tions are added proof of 1orthgate quality.
• Customized, ready-to-run systems.
Northgate custom configures every system
to meet your specific requirements. We'll
even rack mount or hard case your systems.
• Fine.st components.We test and use compo
nents from only the best manufacturers to
ensure peak performance and reliability.

Circle 108 on Inquiry Card (RESELLERS: 109).

• Flawless software compatibility. Our systems
are fulz compatible with MS-DOS, OS/2~
Novell and other operating systems.
• Product testing and bum-in ensures your
system will work perfectly from day one.
• All systems are FCC Class BCertified for
home and office use.
Network solutions.

• Nort11gate LAN specialists are
uniquely qualified to con
figure and install high quality
products that provide a solid
foundation for networking.

I

: .

.

• Novell Certified Gold Deale[ We certi fy
and test all products to work perfectly
\vith Novell as well as 0 5/ 2, SCO/ UNlX®
and Banyan Vines. And our staff of Certified
NetWare Engineers will help keep your
LAN operating at peak efficiency.

CommitmentTo

/

ustomer service and support
nsures your complete satisfaction.

24-hour toll-free technical support 365 days
a year, for as long as you own your system.
Free year of on-site service provided by
NCR;' Your complete satisfaction is our
:ommitment. If necessary,we'll even send a
;killed technician to your home or office.
free overnight shipment of replacement
parts to minimize computer downtime.
30-day money-back guarantee safeguards
your purchase decision.
Full parts and labor warranties - 1year on
;ystems, 5 years on keyboards.
Customized service and support plans for
:orporatc customers. Whatever you need in
:he way of service, Northgate delivers. We
Jffer a variety of customized service options
.ncludingdisaster recovery planning.

Affordable quality is yours
with Northgate.

• Low Factory-Direct Prices.
• GSA/Government and VAR discounts.

no compromises.

• Leasing plans \vi th low monthly install
ments and flexible terms up to five years.

As you're about to see, our reputation for quality
is built on asolid foundation ofsuperior
design,engineering, manufacturing, and sm~ce.

• 100%financing with Nonhgate's Big 'N' Card.
We can usually set up your account the
same day you call.
• Other convenient payment options
include MasterCard, VISA, American
Express and Discover cards, wire transfers,
personal and corporate checks, Corporate
Purchase Orders and C.O.D.

Turn the page to begin your tour
of Northgate.
CALL TOLL-FREE 800-345-8709
NO!mf(Uff

COtll.Pt/lER
~INC

"Smart Tools For Business '"'
7075 Flyi ng Cloud Drive. Eden Prair ie, MN 55344
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Manufacturing high-performance, quality
systems takes more than just a top-notch
Research and Development team. It requires
a strategic alliance with the industry's premier
component vendors. To meet our rigid stand
ards, Northgate engineers work in tandem
with our suppliers to design a full range
of components.Then, they test hundreds
of configurations to find the optimum
combination of performance and reliability.
Throughout the entire vendor relationship,
Northgate uses sophisticated failure analysis
techniques (including microphotography)
and statistical process control methods to
ensure our suppliers consistently produce
high quality componentry.

Northgate 386SX '/ 16 or 20

Northgate 386DX/25 or 33

Northgate 486DX/33

• Imel 8ll386SXJ16 or
20 MHz Processor
• l\!B RA\! (Expands 1016\IB)
• m!B IDE Hard Dri\'cwi1h
17 ms Seek Time
• Fi"e·Bay CJS<:Thr<d 2i'
and Two3.5' Bars
• Six 16·Bi1bpmion C.ud
Slots

• lntel8lll86DX125or JJ \!11:
Processor
• l\!B R..\M(ExpJnd 10 31MB)
• 5l\!B IDEHard Dri' e with
17 ms Seek Tune
• 61K Cache
• Choice of 1.1\ B5.W or
I H\IB Jj' Floppy Dril·e
• 1x 16·611 and Two 8·Bi1
Expansion Card SIO!s

• ln1cH86DX 133\IH:
Processor
• t\IB R..\\1 (ExpJnds1032\IB;
• 52\IB !DE Hml Driw "11h
17 ms Seek Time
• 6fK Cache
• Ch01ce of 1.2\IB 525' or
I.HMS3.5' floppy Dril'c
• Six 16-811 and Two 8-Bil
Expan!ion Ca rd SloLI

$1599°r$1699°

0

• Choice of 1.2\!B 5.25' or
l.HMB 35' FloppyDriw
• Exclusi\'C Omml\1')$ 1\eyboa rd
• \'GA 800 x600 Card and
Color \!oniior
• \lS·DOS 3J.101or5
• FCC Class BCertified

• fac·B.I\' Casr:Thru 5.25 '
Jnd Two 15 ' Bays
• Ex lu il'e OmniKc;· l\cyboard
• \'GA 800 x600 (Jrd and
Color Moni1or
• \!icro;ofr!> \\'mdo"~ ~ JO
and Mouse
• MS-DO JJ.; 01or 5
• FCCClm BCertified

s2099°r$2199° 0
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$2899° 0

• fo·r-Bay Case: Thr<e 5.25'
and foi 35' Ba!
• Exclus1,·e OmniA"cr l\qboard
• \'GA 800 x600 Card •nd
Color Moni1or
• \!icrosoh\\"mdc'WS JO
and Mouse
• MS-DOS 3J. 101 or 5
• FCC CIJSS BCertified

Once our components meet our highest
expectations, a different set ofengineers rakes
the helm. Sy?tem configurations are set up
on our own LAN test bed and undergo a
grueling month-long battery of tests.We check
bundreds of business software packages
to ensure our systems run applications
under MS-DOS~ 05/l~ Novell~ SCO/UNIX~
Banyan.9and other operating systems.
Through this process, Northgate has earned
an industry-wide reputation for flawless
compatibility. Be assured tharwhen you
purchase Northgate systems,you're getting
compatibility you can rely on.
CALL TOLL-FRll 800-345-8709

Northgate SlimUne SP'" 386/25 or 33

Northgate Slimline SP 486SX/20

• Imel 80386DX/25 or 33 MHz
Processoron Power Module
• Fast, Affordab le Upgrades Simply Replace Po\\u Module
• 4MB RAM (Expands 10 32MB)
• 52MB IDE Hard Drive with
17 ms Setk Time
• 64K Cache Memory
• Continuous Edgr Graphics Chip

• Imel 80486SX/20 MHz
Processor on Po\\u Module
• Fast. Affordable Upgrades Simply Replace Im.Tr Moduk
• 4MB RAM (E.lpands to 32MB)
• 52MB IDE llard Drive ~11h
17 ms Stek TI me
• 64K Cache Memory
• ContinuousF.dg!'.GraphicsChip

$2799°rno99° 0

• l.2MB 5.25' and l.HMB 35'
Floppy Drives
• Exclusive OmniKey Keyboard
• VGA 1024 x768 Color
Moni1or
• Microsoft WindOll~ 3.0
and Mouse
• MS-DOS 3.3, 4.0I or 5
• FCC Class BCcnified

• l.2MB 5.25' and l.HMB 3.5'
Floppy Drives
• Exclusive OmniKry Keyboard
• VGA !024 x768 Color
Moni1or
• Microsof1 Windows 3.0
and Mouse
• MS.DOS 3.HOI or 5
• FCC Class BCertified

$3149°0
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Northgate SlimUne SP 486DX/33
• Imel 80486DX/33 MHz
Processor on Power Module
• Fast. Affordable Upgrades SimplyReplace P011~r Module
• 4MB RA,\t {ExJUnds 10 32MB)
• 52MB IDE Ham Drire with
17 ms Stek Time
• 64K Cache Memory
• Continuous &!gr Graphics Chip

$3329° 0

• l.2MB5.25 ' and 1.HMB 3.5'
Floppy Drives
• Exclusive OmniKry Keyboard
• VGA!OH x768 Color
Moniror
• Microsofr Windows 3.0
and Mouse
• MS.DOS 33, 4.01 or 5
• FCC Class BCcnified

Nonhgate has studied manufacturing methods
andhas selected a process that gives the greatest
quality and productivity.
Our technicians are skilled in all phases of man
ufacturing. Working in teams of fou~ they bring
the elements ofquality together with craftsmanship
that knows no equal. Adetailed systemof checks
and balances ensures strict adherence to our rigid
quality controlstandards. When all is complete,
comprehensive bum-in and final testing begin.

Northgate Elegance SP"' 386/25 or 33

Northgate Elegance SP 486SX/20

Northgate Elegance SP 486DX/33

• ln1cl80386DX/25orJJMHz
Proct550ron Po-.~r Module
• fas~ Affordable Upgrades Simply Rtplacc Im-er Module
• 4MB RAM (Exp:rnds 10 Jl.MB)
• 106MB IDEHard Dri•? wi1h
17 ms SeekTime
• MK Cache Memory
• Desk1opCase

• Imel 80486SX/l.0 ~ntz
Processor on l'uwrr Module
• fas~ AITordablc Upgrades Simply Rtplacc l'o-.'tr Module
• 4MB RAM (Expands 10 3l.MB)
• 106MB IOH!Jrd Dri"? wi1h
17ms Seek Time
• MK Cache Memory
• Desk1op Case

• Imel 80i86DX/33 MHz
Processor on l'uwrrModule
• fas~ AITorclable UpgradesSimpl)' Rtplacc Po-.u Module
• 4MB RAM(Expands to 64MB)
• 106MB IDE Hlrd DriYt "'ith
17 msSeek Time
• 64K Cache Memory
• Ve nical Po"'~r Case

u299°rs3399° 0

• Ll.MB 515' and 1.44MB 35 '
Aoppy Dri"ts
• Exdusil'c OmniKer Ke)' board
• VGA IOH x768 Card and
Color Moni1or
• Microso&WindO\\~ JO
and Mouse
• MS-DOS JJ. 4.01or5
• FCC Class BCenified

• l.l.MB S.l.S' and l.44MB 35'
Floppy Dril'ts
• Exclusive OmniKey K')i>oarcl
• VGA 10Hx768Cardand
Color Monitor
• Microsoft Windows 3.0
and Mouse
• MS-DOS 33, 4.01or 5
• FCC Class BCcnified

$3699° 0
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$3999° 0

• l.l.MB S.l.S ' and 144MB 35'
Floppy Dri"ts
• Exclusi•·e OmniKey Keyboard
• VGA 1024 x768 Card and
Color Moni1or
• Microso[1Windows 3.0
and Mouse
• MS-DOS 33. -IOI or5
• FCC Class BCenified

Northg;ite backs every system with an award
Winning package of service and support.
Including a 30-Day Money-Back Guarantee,
full parts and Jabor warranties (one year
on systems, 6ve years on keyboards) and free
overnight shipment of replacement parts.
You also get toll-free technical support
24 hours a day,seven days a week. We track
every detail concerning your system,
incl~ding con~guration, r..r::11:1
preV1ous quesnons and l.ai.llmllaiil
correspondence. This gives our staff
immediate access to your system's history
the moment you call. Should you require
on-site help, we'll dispatch a trained
NCR® technician to your door This service
is free for one year
CALL TOLL-FREE 800-345-8709

Northgate EJegance 486/ 25 or 33 EISA.
• Imel 80486DX/25 or l3 MHz
Proc(SS()r
• 4MB RAM (Expands 10 32M8)
• 200MB lDEHard Drive with
15 msSeekTime
• llSKCache
• EISA Bus
• l.2MB 5.25' and l.44MB 35'
Floppy Drives

$4599°r$5599°

0

• Venical Pm>u Case
• Exclusive OmniKey Keyboard
• VGA IOH x768 Card and
Color Monitor
• Microsoft Wind~ 3.0
and Mouse
• MS-DOS 33, 4.01 or 5
• FCCCLm BCcnified

Northgate Sllmlite.. 386SX/20
• ln1d 80386SX/20 MHz
ProctsSOr
• IMB RAM (Expands 10 5MB)
• 40MB Hard Drive
• I. HMB 3.5' Floppy Drive
• Si.Key Ke)'board Emulating IOI
• 85' LCD Screen Suppons 32
Shades of.Gray: VGA 640 x480
• 11.7' x8.25' xl9': 6.1lhs.

s2399°

• AC Adapter
• Slacker• Sof1ware (Provides
up to BOMB of Storage)
• Magic CursorN for
WindO\\~ or No-Squint II N
forDOS
• MS·DOS4.0I or5
• FCC CLm 8Ccnified

0
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Northgate OmniArray..
• RAID·3 Paralld Dri"e A~·
wi1h l.IGB to 4GB Data S1orage
• Four Data Drives ~1th 512K
Total Cache;One Rtdundanl
Drive with 1lSK Cache
• fast SCSI Engineering Delivtrs
IOMB/Second Ptrformance
• ISA/EISA SCSIAdapter for
Netll~re• File Sen·m

Call For Pricing

• NO\"dl Ccnified for Net\\lai.
386 lll
• Failed Drive Sup~ns Keeps
Unit Ope r.11iona with Single
Drive Failure: Rebuilds Data
on Repbcemenl Drive
• SCSI Cable and Terminator
• Vcrtical"™"rCase

Quality Custom Configurations
Monitors

Nonhgate offers 12" VGA monochrome, 14"
monochrome (amber), 14" VGA monochrome,
14" VGA color, 16" VGA color and 19" VGA
color monitors. Resolutions include 640 x
480, 800x600,1024 x 768, and 1280 x 1024.
NEC 15", 17" and 21" flat-screen, low
radiation monitors also available.
Math Coprocessors

Speed up processor-intensive business applica
tions with an lntel or Weitek®math coprocessor
ANorthgate Sy~tems Consultant can help
youselect the right one for your system.
Tape Backups

Northgate custom configures every system
to meet your most demanding needs.We offer
a comprehensive range of top quality com
ponents, giving us the capability of tailoring
a system over 3,000,000 ways. To find
out which is best for you, call one of our
Systems Consultants toll free.
Hard Drives

Options include IDE hard drives with
capacities of 52MB,lOOMB,200MB or 340MB.
Also available are ESDI and SCSI hard drives
with capacities as high as l.2GB. Call for
other drive size options.
Memory Expansion

Northgate systems have a variety of memory
expansion capabilities. Our Systems
Consultants can help you decide how much
memory you need for both curren t and
future applications.

To protect your valuable data, Northgate
offers an array of high-speed tape backup
devices. Choose internal or external designs
in the following capacities: 40/ 120MB,
80/ 304MB, BOMB, 150MB, 300MB and l.3GB.

Floppy Drives

Floppy drive options include 5.25" models
in 360K and l.2MB designs and 3.5" models
with capacities of 720K and l.44MB.
CD-ROM &. Other Hardware

We can also configure your Northgate
system with many other hardware options,
including CD-ROM drives,
high end video cards, and
1/0 cards. Call and ask
a Northgate Systems
Consultant for
the latest options
and prices.

Communications

Nonhgate has the right equipment to link
your system to other computers or fax
machines. Products include internal and
external MNP-5 modems in 2400 and 9600
baud speeds. Also available is Northgate
Faxlt for Windows, a revolutionary fax
card designed to work from within your
Microsoft Windows applications.
Printers

The best thing to have beside your computer
is a printer from Northgate. Printer options
include low-cost 9-pin and 24-pin dot matrix
printers as well as laser printers and
PostScript-compatible laser printers for
the very best print quality.

EDITORS'
CHOICE

CALL TOLL-Fill
24 HOURS EVERY DAY

800-345-8709

Major corporations. \/Olume purchasers and government
agencies call National Business Accou nts: 800-545-6059
Fax your orderl 800-323·7182
Notice to the Heari ng Impaired: Northgate has TDD
capablll 1y. Dial 800-535-060 2.

NOR!lfG4i'F
COAfPt/TF/1

•

S }1;lFN5; INC

" Smart Tools Fo r Busin ess"'"
7075 Ryl ng Cloud Drlvt", Eden rralrlc. Mlnncso1 a 55344

Northgate OmniKey Keyboards - Quality Designs No System Should Be Without!

OmniKey/ 101NI
• 12F-Kcys0nTop
• Alps Click/Tac1ileKey Swi1chl'5
• indcp<"ndcm Jm·cned
TCurs-0r Comrol And Numeric
Keypads
• Ra1 eSrlm From J-120 CPS

ss9°

0

OmniKey/ULTRA

OmniKey/101
• Period/Comma Lock
Key Locks ou1< > Evrn
When Shifted
• lmmhangcablc CTRl AtI.
CAPS LOCK Keys
• Unma1ched IBM"
Compaiibili1y
• FCC Class BCc nified

• IH-Keys On I.di
• Alps Click/Tactile Key Swi1chl'5
• lndcp<"ndcm lmTmd
TCurs-OrControl And Numeric
Keypads
• Ra 1cSrlm from J-120 CPS

ss9°

• Period/Comma Lock
Key Locks OU I < > Evrn
When Shif1 cd
• lnim:hange:iblc CTRlAtI,
CAPS LOCK Keys
• Unma1ched IBM
Com pa1ibili1y
• FCC Class BCcnifird

0

• 12F-Ktys On Le ft And Top
• Alps Click/Tactile Kry Swi1chcs
• lndep<"ndcnl lnvcncd
TCurs-0rControl And
Numeric Keypads
• Ra1e Seim From J-120 CPS

s129°

• Period/Comma Lock
Key locks DU I < > Eve n
When Shi f1 cd
• imcrchangcablcCTRl A1J,
CAPS LOCK Keys
• Unma1chcd IBM
Compa1ibili1y
• FCC Class BCrnifird

0

&"l C0pyr ight Monhg.trComputc'• )Y'>(cmt.11'(... 1901 . Alf 111,htttnnv.cd. l"onti.g..uc. °"'n.I~. ~nee. OmNAn..,. s.llmllnc". ~•mlltr-.d tho:No r1tia.-1t ,... '°Jo .ue 11~U o< •q:h.ure-d ll .-dc'"'411' •°' NouJ\pte Compulti S)"l f'"I'- llO)&~, 80486~. 80436
lt'lfd lns.>M foaO•I .. UoMHm..th of ln tl'l . l&M '''" 'f'llt1f'tt d lt~m.., .. ol IM l'u••Uon.r. 1&... IJIW'"·U ~<hi~ COl'p. MS.DOS. .Mluo'l-Olc , Wl~41nd0S/ Z .Ue U.ild<!'m.1 1.. t.Of rrgb lrf~ ll.Mk fna1li._\ oj Mk 101o0l1 (IDfpot.&l +on , All °'"'"'' jNoducU •nd bt•nd 11o.0meot.
llMh:m,.fli.t.iOnd 1\'llll\'lied l l•1<\<1nl.111lt.of lh\"11 rctpcCll""' comJ><Onlo:t.. r1 1.( n •nd t.J>«"'lliUOOn ,. ,ul>~ 1 1 o ch.lng~ w ll hOU l ncUICit. N0tlhlj;l.IC l~ So<l•Wfl" the l lJl,hl 1n 'ul>.. m u rc co mponitn uol t"<J...Uor ''""'"' qu.alllyOI pt:rloom,.r><.c. l\ll llcm-. :.ubf<ttl l o.rv,.11.ibllfly.
Wo: 1uppo!'t lhc eth lul uwol tof t w• r~ To l\'pon 1'0ft'w.ll l't opy11,n 1 vlot.aOont.. ull 1tw Sot 1,,.,,uc ru bll~I ' Anoc i.Mlon'~ Anll-l'1••fY Ho Uln<r • • 1-800· )1:J&-l'Ul8

AnGC~
Jiff!

Circle 108 on Inquiry Card (RESELLERS: 109) .

REVIEWS
SYSTEM

Notebook Power Management at Its Zenith
STANFORD DIEHL AND
HOWARD EGLOWSTEIN

he newest notebook computers have
captured the imagination by pack
ing the wallop of a 386-class desk
top computer within a shell smaller than
a three-ring binder. Most of the obstacles
blocking the advance of notebook com
puting have gradually fallen away , but
the greatest Iimiting factor-battery
life-remains. Battery power in today 's
most sophisticated models supports only
2 to just over 3 hours of continuous use.
Enter Intel. The venerable chip maker
began shipping the 386SL processor ear
lier this year. The new chip introduced a
set of features designed specifically for
battery-powered computers . Zenith' s
Mastersport 386SL is the first of a new
generation of notebook computers that
exploit this new chip.
The 386SL offers a programmable en
vironment, including a new operating
mode and dedicated interrupts for build
ing power management architectures .
Intel doesn 't offer a system BIOS ; each
notebook computer vendor must develop
its own or wait until companies such as
American Micronics and Quadtel offer a
BIOS for the 386SL. Zenith' s experience
in designing BIOS code and its close rela
tionship with Intel gave it a jump on the
competition.

T

What You Get
The Mastersport 386SL is a full-fea
tured , no-holds-barred notebook . The
standard system retails for $4995 and in
cludes a 20-MHz 386SL CPU with a 64
KB static-RAM cache, a socket for a
387SX FPU, 2 MB of SO-nanosecond
RAM (user-expandable to 8 MB) , a 60
MB hard drive with a 19-millisecond
average access time, and a fluorescent
backlit supertwist LCD screen that sup
ports standard VGA. Zenith also throws
in a copy of DOS 4.01 and Windows 3.0.
The list price sounds high , but dealers
discount Zenith systems steeply. We did
some checking around and found the
street price for a Mastersport well below
that of a comparably configured Toshiba
T2200SX (a 20-MHz 386SX machine)
and the T2200SX has a lower list price.
The Mastersport weighs f. 8 pounds
with the nickel-cadmium
measures 12.4 by 1.8 by 8.:

\'TE

ACTION SUMMARY

• WHATTHE MASTERSPORT
386SLIS

The first notebook computer to
use Intel's power-saving 386SL CPU .
• LIKES

This fast notebook computer
sports a true 32-bit CPU and runs
even the most demanding
applications. State-of-the-art
power management extends
battery life. Construction quality is
better than that of most notebook
computers.
• DISLIKES

Advanced power management
doesn't help battery life if you use
the machine continuously.

• RECOMMENDATIONS

Don't be fooled by the high list
price: Steep dealer discounts make
the Mastersport an excellent buy.
It's especially well suited for users
who require maximum battery life
and whose usage patterns will
benefit from its advanced power
conservation features.
• PRICE

As tested, $4995
• FOR MORE INFORMATION
Zenith Data Systems
2150 East Lake Cook Rd .
Buffalo Grove, IL 60089
(800) 553-0331

Circle 1234 on Inquiry Card.
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NOTEBOOK COMPUTER BENCHMARKS

Zenith Mastersport 386SL
t--~~~~~~~~~~~~~~~~~

Compaq LTE 386s/20

19.1

Toshiba T2200SX

11.3

AT&T

10.8

IBMAT

5.0

Scientific/
D Spreadsheet
Processing D Database D Compilers D
D Word
E ngi ne~ring

)

<Ill Worse

Better .._ '

7.7

2.0

3.0

Zenith Mastersport 386SL

LOW-LEVEL PERFORMANCE

Compaq 386 LTE 386/20
Toshiba T2200SX
AT&T
IBMAT

O

cPu

ODisk

D Video

The notebook compu1er benchmark suiteincludes aba11ery·ldetest. lhe standatd low-level benchmarks. and amodified version of lhe standatd appl1ca1ion-level benchmarks. See !he text
box "Testing Ba11ery life" on page 252 f0< derailson the ba11ery-lite tests. We index all lest resulls lo show relative perfO<mance: fO< each index, an 8-MHzIBM AT rt11ning MS-DOS3.30 1.
2

F0< details on the notebook computer benchmarks. see "From the Testing Notebook," February BYTE. page 152.

SYSTEM CONFIGURATION AS TESTED
Zenith Mastersport 386SL
Processor
Memory
Maas storage
Display
Keyboard
110 Interfaces
Size
Other

20-MHz 386SL: socket for 20-MHz 387SX FPU
2 MB of RAM; 64-KB static-RAM cache
60-MB hard drive; high-density 31/2-inch floppy drive
Supertwist VGA LCD with fluorescent backlight
82 keys
Serial, parallel, and PS/2 mouse ports: external video, keyboard ,
and floppy drive connectors; modem and memory sockets
12.4 by 1.8 by 8.3 inches: 6.8 pounds with battery
MS-DOS 4.01 : Windows 3.0

keyboard is one of the best we've seen on
a notebook computer. The extra width
allows for a roomy keyboard that boasts
82 full-size keys, including a full set of
function keys and cursor keys . The Fn
key invokes the break, keylock, and nu
meric keypad overlays. Zenith compro
mised key travel (2 millimeters instead
of a full 3 mm) to obtain a shorter height.
The action is good, although not quite on
a par with Toshiba's T2200SX.
250
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The blue-on-white display has good
contrast and a wide viewing angle . It's
not as crisp as the triple-supertwist dis
play on the AT&T Safari or the Texas In
struments TravelMate 3000, and we saw
some image streaking when running
Windows 3.0. But we had no trouble
reading it under a variety of lighting con
ditions.
The Mastersport appears sturdier than
many other notebook computers we 've

tested . The fold-up display sports a dou
ble latch , and a hinged port cover pro
tects the external VGA port, the serial
port, the parallel port, and an external
floppy drive connector. A 3 1h-inch high
density floppy drive graces the side of
the case, along with a modem socket and
connectors for an external keyboard and
numeric keypad/mouse.
The Mastersport's system BIOS re
sides in flash ROM , and Zenith plans to
make updates available. Using the NEW
BIOS command, you can reprogram the
BIOS from a floppy disk image instead of
installing new BIOS chips. Other firm
ware commands support testing func
tions, BIOS instructions , and alternative
booting options .

Flattening the Power Curve
The Mastersport has several power man
agement capabilities. Hot keys toggle
CPU speed down to 5 MHz, put the ma
chine into low-power "standby" mode ,
and configure the power switch to place
the machine in " rest" mode. The setup
menu has inactivity time-outs for these

NowUtere is an
Economical Way to Sh~-
a ~ on a Networl\...

$J49.oo
1Wo lJser Version
Windows & DOS

Network Pax Sonware for E\;eryone

Increase Productivity

Now fax soltware so simpl e anyone can install It... everyone
ca n use it. Sharcrax supports all networks including Novell.
Li\ N Manager. Banyan . and LANtaslic, without requiring a
dedi cateli server . Sharcrax can be installed on any worksta
tion. permitting every user lo share a single fax board on the
network . Two use r. eight user . and unlimited se rver versions
ava ilable.

Sharerax el iminates printing out rlocum cnts. re-dialing busy rax
numbers . and waiting in lin e to use th e f'ax machine. With
SharcFax's high resolulion output ca palJlllLy. your llocum enLS will
appear on th e rec ipi ent's fax as if they were )ll'interl on an llP
LaserJet printer.

Available for Windows or DOS
Sharerax for DOS works as a small TSR with pop-up menus ror
immediat ely faxing out or any appli cation to one or more
loca tion s. Or yo u can schedul e faxes for future tran smis ion
while phon e rates arc lowest. SharcFax for Windows in stall s
as a print clrlvcr . making raxing as easy and simpl e as printing.

Add Network Fax
Capabilily Now
Find out how ShareFax offers the
co mplete fax so lution for network
ing. Sec wh y Li\ ' Tim es sa id " ... it
wa s th e easiest to install . il was
simp le to operate. and it was hard
lo kill."
LA N Tim es. \1arch 18. 1991

380 lnlerstalc No rlh Pkwy.
Suite 150
/\ llan la. Georgia 30339
fax 40·1-984-9956
For ~Ion · lnfornmlfo n Ca ll You r Loca l
Drain or SurNtl uL:

404-984-8088
SharcFax Is a tr:u lcmark 11f SorNe t. llH'. 1\ll olhcr products rcfcn:nccil arc lrmtcm:irks cir rci;!l slcrc1l tr;111t'nrnr~ s of thdr l' CS fh'fllvr c1 1m1wnlcs .
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OEM Pricing Available

NOTEBOOK POWER MANAGEMENT

Testing Battery Life
presses keys on the notebook
e 've seen some amaz
computer to wake the screen
ing advances in laptop
when necessary and turns the
computer technology
laptop's power back on if the
over th e las t fe w
battery-saving modes turn the
years-not the least of which
machine off. In essence, it sim
are the lengths to which some
ulates a real work session ,
manufacturers go to make their
watching the screen and react
machines last longer on a bat
tery charge. While our stan
ing as you would .
dard notebook computer bench
This approach works great in
marks are good at determining
theory , but it proved difficult
relative performance, esti mat
in practice. For instance, the
ing effect ive bauery life is
Compaq LTE 386s/20 monitors
more of a problem.
the printer port for activity. It
saw our software talking on the
Until now, the BYTE Lab's
standard battery-life test con
printer port and refused to shut
sisted of a software-driven ap
itself off during periods of inac
tivity. We were able to test the
plication that ran continuously
with all power-conservation
Mastersport and one compari
functions disabled . These tests
son mach ine- the Tosh iba
suggested the battery life you
T2200SX . As th is review went
might expect under the worst The battery-life test station uses positional servo motors
to press, we were constructing
conditions. We' re just finishing to actuate a remote rubber finger. To press a key, the
an optical sensor to watch the
the design of a unique hard motor extends a cable that pushes the finger into the key. screen, eliminating the need to
ware/software test system that Two arms handle most laptops-one for the Return key
mon itor activi ty through the
should give a more realistic bat and one f or the standby/power switch. Some laptops
printer port. We should have a
tery-life estimate.
may require a third arm to press a Shift or fun ction key.
system ready in time to test the
The new test station consists
next roundup of notebook com
puters. It will test battery life while tak
of mechanical actuators that simulate
word processor appl ication for several
keystrokes (see the photo) and a host
minutes, saves the file to disk, and rests
ing into account new power-conserva
286 system that monitors the notebook
for IS or 20 minutes before entering
tion featu res . One thing 's for sure- the
computer's status by way of the printer
data into a spreadsheet program . The
laptop manufac turers are going to be
port. A script types characters into a
process then repeats. The host system
keeping us on ou r toes!

W

modes, as well as for display backlight
ing and hard drive power.
Standby mode stops the CPU clock
and shuts off power to the display, the
drives, and other subsystems, reducing
power consumption by 75 percent. It also
maintains the operational state in mem
ory and restores it when you resume op
erations. Rest mode uses even less power
by taking advantage of the 386SL archi
tecture. As with standby mode, it saves
the current operating state in memory ,
but it shuts off the CPU and all subsys
tems, using power only to refresh mem
ory . Zenith claims that a fully charged
machine can maintain rest mode for
about two weeks , versus 12 hours for
standby mode .
In either mode, the machine resumes
where you left off when you reactivate it.
The state of your applications remains in
252
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tact-even programs that are running in
protected mode . That's something other
notebook computers can't do. We found
this feature convenient while running
Windows in enhanced mode. We didn't
have to wait for the computer to boot, for
Windows to load, or for our application
to start up to resume our work . We sim
ply pressed the power switch and were up
and running in a few seconds . At the end
of the day, we reconfigured the power
switch to power the computer down for
the night. There is one drawback , how
ever. If you put the system at rest while in
Windows, the system clock ·stops and
isn 't updated when you resume . That
could be a problem if you use an appoint
ment calendar or personal information
manager program .
Many notebook computers support
modes similar to standby, but none can

claim the scant power draw of the Mas
tersport in rest mode . A 386SX CPU
draws over 2 watts in its most conserva
tive power state; the 386SL draws just 65
milliwatts to keep memory refreshed .
The 386SL dedicates interrupts and
RAM specifically to power management
functions . There' s no chance of memory
conflicts , since the power management
interrupts and RAM space are invisible
to applications . You can be sure your
data is safe, even if you forget to turn the
machine off for the night or the weekend.
The power management system in
cludes several security features . You can
create passwords for accessing the con
figuration menu or for using the machine
after system boot-up or reactivation from
standby or rest modes . If you invoke
either mode during disk activity, the
Conner Peripherals hard drive waits

80 megaflops doing matrix multiplies, OT
megaflops deing FFTs and 11.8 Double Precislon Unpack
Megaflops on large arrays-ten times the speed of a 486
and twice the speed of a Cray 1Fl One happy user
recently reported that his "Baby Cray" was happily
humming away saving him thousands of dollars per
month in 3090 rentals. The Number Smasher comes with
the finest i860 compilers on the market, your choice of
Microway's NOP™ FORTRAN, CIC++ or Pascal.

call or write today for more lnfonnatlon on Mlcroway's
new black tower systems.

Corporate Headquarters, Box 79, Kingston, MA 02364 USA • TEL 508-746-7.341 •FAX 508-746-4678 • U.K./Europe 081-541-5466
France 01 43 2 69593 • Germany 069-75-2023 • Holland 40 836455 • Italy 02-74.90.749 • Japan 0474 23 1322 • Norway 6-892020
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People are talking about us.
F77L-EM/32 & Lahey Ergo OSf.!86
Port mainframe programs as large as 96MB to 38&'486's with this 32-bit DOS-Extender
compiler. The Winner of PC Magazine's 1988 Tuchnical Excellence Award just got belier. New
Version 4.0 includes: Programming Tools, Popular Fortran 90 features, Virtual Memory
Support, DESQview Support, New Documentation and Free Unlimited Runtime Licenses.
mL-EM/32 $995 OSl386 $395
F77L
The fastest real-mode compiler available.
rl7L can take advantage of your 386 PC by
generating 32-bit instructions. New Version
5.0 includes: Fortran 90 features, Weitek
support, and Video Graphics. $595

Lahey Personal Fortran 77
Version 3.0: Full ANSI 77, Editor, Debugger,
Linker, Library Manager, Microsoft and
Borland C interfaces. Agreat learning tool
at an unbeatable price. $99

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

FORTRAN IS OUR FORTE

PUT dBASE®ON TOP
Dr. Switch-ASE puts dBASE on top.
On top of the charts. spreadsheets.
word processors or on top of DOS.
Right where it belongs. on top of any
graphics or text program when you
need it. Neatly tucked away when
you don 't. Dr. Switch-ASE turns any
dBASE language program into a
16-20K RAM resident program . So
now you can have dBASE power at
the touch of a key. anywhere. any
time and from any program.

dBASE TSR's,
easy as ASE
With Dr. Switch-ASE you don ·t have
lo be an Assembly language whiz or
a C code maven to create TSR's. The
Doctor includes an integrated cut &
paste feature for transfering data be·
tween programs. It also supports
both Expanded and Extended mem 
ory and is fully network compatible.

Blodt (,White lntemotion•l Inc.

W
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until the drive finishes before powering
down.

Long Life, Fast Times
The Mastersport performed admirably
on BYTE's notebook computer bench
mark suite (see the benchmark graph). It
beat every other notebook computer that
we've tested, except for Compaq's LTE
386s/20, which had the assistance of a
math coprocessor.
Battery life is harder to determine be
cause it depends heavily on how you use
the machine. Zenith claims up to 8 hours
of battery life if you use the machine in
termittently, allowing rest mode to kick
in. We got 4 hours, 2 minutes during con
tinuous use. Your actual mileage will
probably fall somewhere in between. By
contrast, the Toshiba T2200SX, a 20
MHz 386SX machine with two nickel
hydride batteries, ran for 4 hours, 50
minutes-longer than any other notebook
computer BYTE has tested (see the text
box "Testing Battery Life" on page 252
for testing details).
The Mastersport has much to recom
mend it. Its battery life is longer than that
of most notebook computers that we've
tested. And by configuring the machine
optimally, you might be able to go
through the day without searching for an
AC outlet.
The real advantage is one of conve
nience, not battery life. You'll be able to
walk away from a running notebook
without worrying about returning to a
dead machine. And, in the end, that
should afford you more flexibility in
your work habits. You won't have to be as
concerned about battery failure as in the
past. If you leave the notebook on for
long stretches, the chip will save your en
vironment and keep it safe for extended
periods. You can use the machine as you
might a desktop system, without having
to continually turn it on and off through
out the day. When you need to write a
quick memo or check a calculation, you
can access your programs quickly. The
time it takes to boot up a notebook and
. load an application sometimes deters ca
sual use. This is the kind of convenience
the Mastersport will deliver.
Power users who work continuously
probably won't see much benefit; only
advances in battery technology will get
them over the hump. For fast perfor
mance and solid construction, however,
the Mastersport can't be beaten. •

I lnc ludn roy.d ly l1tt runllm( "tf\IOfl

Stanford Diehl and Howard Eglowstein
are testing editors for the BYTE Lab. You
can reach them on B/X as "sdiehl" and
"heglowstein, "respectively.
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Get the most from your computer- our books show you how.
PC System
Programming

Windows System
Programming

An encyclopedia of PC
technica l
and
pr ogramming
knowledge. Features
paralle l
working
examples wriuen in
Pascal, C, Assembly
and BASIC. Explains
how to use extended
and expanded memory,
hard disks, PC ports.
mouse drivers, graphics
and
ound . Also
explains
la you t,
operations ,
fundamentals of BIOS
and TSR programs.
Include comple1e
appendices. 9,21)
and 2co

The bible for Windows
programmers. Includes
the tools you need to
program professional
applications for oper
ation under Windows.
Cont ai ns
sampl e
applications with
ex hau s ti ve
documentation and
baekg r o u nd
informati on
with
programming
examples in C. Topic
include using GDI.
bitmaps and the color
palette manager; using
DOE (Dynamic Data
Exchange) between
applicatjpns; W~dQ\\1$
memory
the DDL (
Link Libraries)conc
and much more. 740
pages with companion diskette.
#8116 ISBN 1-55755-116-2 $39.95*

programs.
ISB N 1-55755-036-0
#8036
$59.95*

'tlj~p~
~

Turbo Pascal System Programming
Gives you.l'know how" to progrJm faster. easier,
tighter and bener. Find out how to use Turbo for
.ystem programming ta.~k.~ : writing TSRs: per
fom1ing multi-tasking: using SAA windowing and
implementing expanded and extended memory.
Learn how Turbo generates machine code, handles
the mouse. scan the keyboard. uses UN ITS and
OOPS. performs fast screen display and more.
750 pages with two diskettes of more than SOOK
of source code.
#B124 ISB 1-55755-124-3 $44.95*

Turbo Pascal for Windows
Provides an in-depth look at programming using
this popular development system . Includes an
extensive in trod uction of the integrated
developmental environment and a practica l
overview of the fundamentals and special features
of Pascal programming under Windows: including
Object Window and Turbo Vi ion. ll1is guide
also includes an introduction to the Unit Concept
which is vital in understanding object-Q ·
programming. Includes companion di kette.
#8141 ISBN 1-55755-141-3 $39.95*
Available al mosl B. Oahon Booksellers. Waldensohwa1e. and Sohwa1e E1c. and 01he1boo~slOJes nationwide
In lhe UK conlaCI Computer Bookshops 021-7()6. 1188

Abacus

Dept. B12, 5370 52nd Street SE
Grand Rapids, Ml 49512
Orders: 1-800-451-4319 •Phone: (616) 698-0330 •Fax: (616) 698-0325
In US and Canada add SS.00 Postage and Handling. Fo1eign orders outside N o ~h America add $13 00
surface rate or $20.00 air mail per book.
Wo accopl Visa, Master Card or American Express. Call or write for your free calalog ol PC Books.
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Windows Program Development:
Step by Step
Walks the programmer through the seemingly
complex task of writing Windows applications. It
introduces the reader to the overal l concept of
Windows progrJmming and events using dozens
of easy-to-follow examples. It's a complete
introductory text for beginning or intermediate
Windows programmers . Inclu des 3 1/2"
companion diskette with example programs.
#8139 ISBN 1-55755- 139-1 $34.95*

In US &Canada Order Toll Free 1-800-451-4319 EXT. 212

,------------------,
fast delivery Order
For

Toll Free 1-800-451 -4319 m . 212, or FAX (616) 698-0325

O Yes, please rushthe following items
O Yes, please rushyour free PC catalog
Apply to my: O Visa O Master Card O Am.Express I 0 I have enclosed a check I M.O.
_ PC System Programming
$59.95 _ Windows Program Development
34.95
Turtlo Pascal for Windows
39.95 _ Windows System Programming
39.95
_ Turbo Pascal System Prog.
44.95
In US and Ganada add SS.00 Postage and Handing.
'Foreign orders outside N<irth America add St3.00 wrlace rate or $20.00 air mail per book.

Card#:

Expires:_ _ _

Siglature:.~~~~~~~~~~~~~~-

Name:._ _ _ _ _ _ __ _ _ _ _ _ __ _ __ _ _ _

~

Address:._ _ _ _ _ _ _ _ _ _ _ __ _ _ _ __ _ _ _ _
City:_ __ _ _ _ _ _ _ _ _ __ State:_ _Zip:_ _ _ __

Phone#:

0ep1. 012

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

THE MOST ADVANCED MATH CoPROCESSOR.
The freedom to choose the best math coprocessor is a funda
mental right for each of us to exercise, whatever inscicucional
icons we hold dear.
When ic comes co speed, reliability and power savings,
nothing beats the choice of IIT's family of Advanced Mach
CoProcessors. That's why thousands of people around the
world have already discovered chat the choice is clear. UT is
the undisputed innovator, the clear price/performance leader.
That's because IIT's Advanced Mach CoProcessors feature an
innovative hard-wired 4 x 4~ matrix mukiplicacion function,
which acceleraccs CAD/CAE and graphics applications up co
three rimes fascer chan any ocher math coprocessor.

FREE

•

.
.

And IIT's Advanced Mach CoProcessors
provide che highest speed grades in che
industry: 2C87 up co 20 MHz, 3C87 up
co 40 MHz, and 3C87SX up co 25 MHz.
No other company offers a more com
prehensive line of math coprocessors.

In addition, ITT's math coproces
sors provide you optimal perfor
mance with one of che lowesc
power consumption racings.
Best of all, IIT's Advanced Mach
CoProcessors offer quality and reliability far above the industry
standards. In face, we're so confident about che reliability and
performance of our Advanced Mach CoProcessors, we guaran
tee chem for che life of your system.
And for a limited cimc, we are including QAPlus;· one of che
most popular PC diagnostic programs; and POWERMETER;·
che popular benchmarking program, wich all of our Advanced
Math CoProcessors as an added value.
For the most advanced features for speed, reliability and power
savings, choose IIT co deliver the besc Advanced Math
CoProcessors.
Call now for dealer information - 800-832-0nO.

ml

The llT logo is a trademark of Integrated Information Technology, Inc. (llT] .
QAPlus and POWERMETER ore trademarks of DiogSoh, Inc. All other
trademarks are of their respective companies. © 1991 HT. All rights reserved.

Circle 74 on Inquiry Card (RESELLERS: 75).

nn ,. INTEGRATED

'11#1'' /'!~~rv:v:T!C?t!

REVIEWS
HARDWARE

Sun's Newest Desktop Powerhouses Raise
the SPARC Performance Ante
TOM YAGER

fresh , restructured Sun Microsys
tems , the undisputed leader in the
Unix workstation market , is ag
gressively attacking one of the PC's last
remaining strongholds: price. With its
two new low-end ELC and IPX Sparcsta
tions and a significant price reduction on
its popular IPC (which, as of this writ
ing, is a limited-time deal), Sun is open
ing its workstation line to those who pre
viously couldn't afford a SPARC ma
chine.
Sun's least expensive workstation is
now the new ELC. This system is almost
identical to the SLC, the model it re
places. It has no separate unit housing the
CPU ; the guts of the system lie inside the
monitor case. The unit takes just one
power cord and very little desk space.
What 's more, the system is virtually si
lent: There ' s no fan , and when it runs as
a diskless workstation, all you ' ll hear is
your own typing. Working as I do in a
noisy environment, I can appreciate that.
The ELC is built to be a basic diskless
workstation. It includes 8 MB of memory
and a 17-inch monochrome display for
$4995. The ELC has no expansion slots,
and the standard (1152- by 900-pixel)
monochrome graphics and display aren't
upgradable. But in all other respects, the
ELC is a true Sun system. It is endowed
with precisely the same mix of external
I/O as its more expensive relatives: two
serial ports, one audio I/O port, a SCSI
port , and a thick-wire Ethernet port.
The ELC's SCSI port accepts an exter
nal hard drive, but the upgrade is not
cheap: The 207-MB hard drive in my test
system jumped the price $1300 to $6295.
That price seems to dovetail nicely with
the reduced price of the IPC-for $700
more, you can have color, internal ex
pansion slots , and a floppy drive.
That's one of the curious things about
the ELC: There's no floppy drive, and
according to the literature from Sun, you
can 't get one. That might not seem like a
life-or-death issue in these days of CD
ROM, but the lack of any kind of local ,
removable storage is a hindrance. I work
on an IPC , and I like being able to pocket
a floppy disk at the end of the day. It's

A

Sun 's entry-level ELC (left) integrates the CPU inside the monitor housing;
the performance ofthe /PX (right) rivals that ofIntel-based PCs.

hardly leading-edge technology, but at
least my most irreplaceable files are
stored in more than one place , and one' s
a place I can carry home with me. I'm

glad Sun didn't leave out the SCSI con
nection . That lets you add a hard drive,
tape drive, and CD-ROM reader.
But the real attraction of the ELC is its

ACTION SUMMARY
• WHATTHE SPARCSTATION ELC
ANDIPXARE

A low-cost, diskless, monochrome
and a midrange color SPARC Unix
workstation, respectively.

• RECOMMENDATION

Both are recommended. The ELC is
a strong alternative to high
performance Intel-based PCs.
• PRICES

• LIKES

The ELC is quiet, fast, cheap, and
compact. The IPX's beefy standard
configuration makes it an excellent
choice For demanding users.
• DISLIKES

The ELC could have benefited
from a floppy drive and even
limited gray scale, and both
systems lack BNC Ethernet
connections.

ELC, $6295
IPX, $ 13,495
• FOR MORE INFORMATION
Sun Microsystems, Inc.
2550 Garcia Ave.
Mountain View, CA 94043
(415) 960- 1300
fox: (415) 969-9131
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Sparcstation IPX

1.8

1.8

Sparcstatlon ELC

1.5

- ·1- 1.5
1.4

1.4

1.4

1.5

2.0

1.3

Solbourne S4000

1.9

Sparcstation IPC

1.0

D

Shell Scripts

D

Context Switching

The graph above summarizes the results ol BYTE ·s Unix benchmarks (version 3). We
index the results to show relative performance: tor all tests. a S<.n SparCS1al1on IPC = 1.
We formed the summary index by adding the cumulative performance index results
for the individual tests and taking the average. The tests show relative performance for
running a shell script with eight concurrent scripts running. pipe-based context switching.

price, and I doubt many buyers will be
inclined to deck their units out with lots
of external devices . In a disk.Jess setting,
where I have no local storage, the para
noiac in me longs for the ability to drop
some key files onto a floppy disk before I
head for home.

[J File Copy

D

Exec!

D

Dhrystone 2

D

Arithmetic

file copy throughput (in 5 seconds). spawning a process (execl( )). the Dhrystone 2
benchmark. and double-precision arithmetic.
BYTE"s Unix benchmarks are available on UseNet. from Demolink. 1n the "listings· area
on BtX. or on disk. See page 5 for details. Comprehensive results are available by
contacting BYTE.

Looking at the ELC, it's easy to see
what Sun chose as a model : the X termi
nal. While most of the other workstation
companies have rolled out their own X
terminals, Sun has remained steadfast in
its insistence that diskless workstations
are a better solution. That claim has

merit, if for no other reason than that
diskless workstations can do more than X
terminals . At a list price of $4995, and
considering the discounts that are bound
to apply in many cases, the ELC does
leave me wondering how an X terminal ,
or even a PC , could keep up .

continued

2" x 4" EMBEDDED PC

Microcontroller.

Microcomputer.

·'Megatel Wildcards provide PC functionality in a flexible. small format.''
Wildrnrd 88rn
•
•
•
•

CPU clock to 10 MHz
Replaces full PC motherboard
Co-processor and BIOS socket
DMA . Bus. DRAM . Keyboard
controllers

Multi/10
•On-board SCSI Host Adapter
(supports up to 7 devices)
• Floppy Controller ( l.44M. I.2 M)
• 2 RS-2 32 . I Parallel. I RS-48 5
multi-protocol seria l port

Vid/Mem:
• 640Kb User memory
• Video/Colour LCD controls
CGA . Hercules®. IBM® Mono:
(runs LCD Panels)

All Wi ldcards are low power single + 5 volt operation.

For i11{ormnlio11 011 our represenlnlives p/ense
conlacl our {rend o{{ice nl Ifie m1111ber below.

125 Wendell Ave.. Weston . Ont. M9N 3K9 Fax: (4161 245-6505

(416) 245 .. 3324

Wlldcord 88 and Mega tel are trademarks ol Megatel Computer Corp Hercules is a trademark of Hercules Corp. IBM is a trademark of IBM Corp.
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486-33 ISA*
• 32-0it Imel 8048G/33 MHz CPU
• Burst Mode Support
• Zcro W.alt 64KB (Exp. to 2S6KB) High
Speed Cache•
• Zero-Walt l28KB High Speed Cache'•
• 4MB Zero-Wait ~late 32-bh Memory on the
World's Best Motherboard made by AMI
(llxp11nds to 32MB' /96MB' ')
• 8 Expansion
lots:

16-bit.
7·1!1 A and 1-32/8 bir• •

• Son)I 1304 HG 14 4 SVGA Monltor (1024
x 7fi8 Resolution, Non-lntcrbccd)
• Orchid Pi:oDesigncr II VGA Card with I MB
RAM
'
• 201MB 15ms 'Maxtor IDE11ard Drive
• Teac 1.2 and J.44 Floppy Drives
• 2 Serial/I Parallel Ports 1/0 •
• 2 Serial/2 Parallel Ports 1/0 • •
• PC Power & Coollng 300 Wan ~owcr Supply
• Vertical Case: 6 Bays/Sc:c uriry Lock/LED
(Also shown Is our optional deluxe case
1~ 1/•hl!Jays w,llh 450 watt pow.er
sup11ly)
,
• Keytronlcs 101-key Enl,anced Keyboard
• AM I BlOS/CMOS Set-up/Diagnostics/
Clock/Calendar
• 3-Rlng Cloth Binder for Manual and
Software
• 10-year Lithium Bat1Cr)•f
Tool
• 800 number for LlfeLlmc ll!cbnlcal Support
• TRW Oo-Sltc Service Avail2ble to Most
Locations
• PedcrJ I Express RcplacCIJICOI o( Defective
Components
• F C B Ccrrification

10l6"1E

$2,999
386-33 MHz
COMPLETE SYSTEM
Upgradable ro 486 with Plug In Board!

I.BADJNG THB WAY!
State of the art 't echn6iogy is wiM you rccclvc when
you order a ~compuier. The heart and soul
lOlbcomputer is the motherboar.d . An AMI In a
IE computer is quite simply the very best.
e mean what we say and here are the facts!
FACT: Computer Shoppe70li7arcd 3 systems
In ilS July cover feature.
fE heat NORTHGATE
and DELL in the overJll total speed test for
performance! Shopper also said, " 'Jl5lXilE's system
operated quietest . . . 'Jl5liiiE obvlou ly offelli the
fullest expansion of the three systems . .. '1l5iXiiE 's
ESDl edged our ORTHGATE'S ID~ and DELL'S
slower IDE" Of 2ll three systems ~OlKHE w:as the
ic:ast expensive. Shopper :also S2id, " In fit 2nd
finish 'iiJfiilE offe.lli among the best we've seen ."
FACT: Our AMI pannerShlp enabled us 10 begin
shipping 386 to 486 upgradable systems in 1989 ...
2 ycar.i .before'NORTHGATE even announced their.ii
Nonbga1e Presld~m Art' were is quoted In
PC WEEK 06/03/91 , "Upgradable is the \VllVC of the
future . . . " Unfor1una1cly :anyone riding the
NORTHGATE W2VC is sunk when it comes 10
upgrading their 386 systems. Now ' 1lm everyone
wams a 486 anyway, what good is that to custom=
that bought Northga1c systems for the p:m 2 year.i?
Only GATEWAY knows when their upgradable
system will•cver become available.
FACT: ']{5[i51E was fir.ii to offer a 3R6 caching
motherboard because AMI was the fim 10 design a
caching '386 motherboard.
'

70ihality and craftsmanship Lhat go in10 every
n: computer is unmatched in Lhis industry.
All systems are diligently assembled in Darien,
Illinois by our 1e:am of dedicated technicians. We
guarantee that you will receive a ~'llSt<lm·built
configuratio1_1 exactly as o(den:d using our
uncompromising WYSIWYG standards. Be certain
when you 're shopping, that other ccimp:anies
provide you with a list of the manufacturer-and
model number of every component they plan
(promise) to use In their sysrem .
From the world-renowned AMl motherboard to the
#I rated PC Power Cooling swhd1ing power supply
EVERY component we u c I simply unbc:uabk.
MORE FACTS
GATEWAY? Ask them about their EISA systems.
They don't even offer 1hl very latest s12ndard in
computer technology. Did you know every
customer who ordered a 386 computer from
1lJ[XilE since early 1990, over l year ago, can
easily upgrade to a 486 with our lmp!c plug-in card
for only $999? 01 a singk GATl!WAY, NORTHGATE,
or DELL computer purchased in 1989, 1990 :and
most of 1991 can be upgraded from 386 to 486
like 1hc rrcmendous number of cusiomer.i who
have already taken advantage of this sme of the art
option 'JlJ[iiiE offcr.i. We're urc they '(! gladly
take you r order for a new 4116 1hough. Give
yourself a break and buy a 'JlJ[iCi:IE !

Call ']lJiXjiE and speak to one of our
sales associates today!

QUALITY
We take great pride In the fact that we Include a
'l-year replacement pan warr:mty on every
componem . Gateway, Northgatc, and Dell Include
only a I-year warranty. After.you buy a 10lJCJIE
you'.lt.never need to worry which componcnr
might fail a(ter on.I)• I-year of use! Even more
impon:antly replacing falling parts can be extremely
expensive. Investigate the co l of repairing your
IDE or ESDI bard drive. There goe a whopping
$300-54001 M:a)•be you'U ger it back in working
condition after 3 or 4 weeks. We won't even try 10
guess wha~ happens when thclr motherboard
fails! You simply can't afford to buy any system
which' offclli you only a I-year Wllrranty!

-

l\12de In the USA

10VCHE
...........,....

A PCP"11S Com"'°y
620S Sot.nh C.. A\Tnue O.Mm. IDinot. 605S9

708/ 8t0-t0l0 Fu 708/ !110-9490

i~

1 e o1· ~ fi:l@Pr1

WHO YA GONNA CALL?
708/810-1010
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386SX/20

Notebook

GREAT
LOW

PRICE!
• ,$,!~§.u95
•

FCC Class B, UL, TUY,
and CSA Approved
• 8.5" x 11 .7" x 2.0"
6.5 Pounds
2MB RAM
20 MB Hard Drive
640 x 480 VGA with 32
Shades of Gray
• 2 to 3 Hours of Battery Life/Charge
• Programmable Power Management
• I Serial, I Parallel Port
• MS-DOS Version 4.01/5 .0
• Operators Manual
• Carrying Case
• Ulimited Toll-Free Tech Support
• 30-Day Money Back Guarantee
• 1 Year Parts and Labor
Blackship also has a complete line-up of
386/386SX/486/486SX Systems, Monitors,
Hard Drives, Tape Back-up Systems, Print
ers, Software, Input Devices, and a lot more.
Balckship is full service, full systems sup
plier with a great reputation for quality

••
••

Call Toll-Free Today

1-800-531-SHIP

~[il]-IEJ

_.a~·BLACKSHIP

~ COMPUTERSYSTEMS,INC.
2031 O'Toole Avenue, San Jose, CA 9513 1
Tel: 408-432-7500 • Fax 408-432-1443
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Using the ELC is just like using any
other Sun or Sun-compatible system, ex
cept for the black-and-white display.
Here again, I wish Sun had been more
generous and given this system a gray
scale monitor. Sun's pet graphical envi
ronment-Open Windows-cries out for
the shading that color and gray-scale
monitors can deliver. Open Windows
looks flat on the ELC, and some of the
more haphazardly written X Window
System applications depend on variances
in shading to make their interface layouts
decipherable. Still , the monitor is sharp,
and with fewer bits to move around, the
ELC 's graphics perform well.
There's another reason the ELC per
forms so well: Its SPARC processor runs
at 33 MHz, up from 25 MHz in the IPC
(the baseline system for the BYTE Unix
benchmarks). The ELC's benchmark re
sults (see the benchmark graph) show a
noticeable step up in performance with
the increased clock speed. In fact, while
the system Jacks internal SBus slots, the
CPU and floating-point performance are
excellent , and you can expand memory to
64 MB. This is not a crippled system.

ThelPX
While the ELC is a capable machine in
its own right , it pales a bit next to the
IPX. Th is color system doesn ' t quite
qualify as "low end," but it packs in
more standard functionality than most
other systems in its price range. The IPX
looks like the older !PC, but the similar
ities end there. The standard configura
tion includes the usual Sparcstation port
array listed above, a 40-MHz SPARC
CPU, 16 MB of memory (expandable to
64 MB) , a 207-MB hard drive, a 1.44
MB floppy drive, two SBus expansion
slots, a 16-inch color monitor, and GX
accelerated graphics.
This system is equivalent in CPU and
graphics performance to the venerable
Sparcstation 2GX but with a smaller case
and an attractive price: $13,495. In fact ,
the only qualities that the 2GX has over
the IPX relate to space: The 2GX has one
more SBus slot and greater capacity for
memory and internal disk expansion.
The performance of the IPC is nothing
to sneeze at, but the IPX sings. The com
bination of a 15-MHz boost in clock
speed and the accelerated GX graphics
makes Open Windows cruise right along.
Sun was wise to make the graphics accel
eration standard. A responsive interface
is what most users mean when they speak
of performance, and Open Windows has
no trouble getting data to the GX display.
Demanding applications like Frame
Maker and IslandWrite , IslandDraw ,

and IslandPaint reveled in the higher per
formance . For the number-conscious ,
the benchmark graph shows how the IPX
stacks up.

Interesting Times
These systems come at what will be an
interesting time for Sun. In 1992 , Sun's
new System V release 4 operating system
will become the standard, replacing the
Berkeley Standard Distribution variant
Sun users have grown to love. It should
also be a time of tremendous growth for
the SPARC. It 's possible-even likely
that by later next year the least expensive
SPARC system won ' t be a Sun .
It' s possible, too, that SPARC clones
will shatter Sun's performance lead as
they take advantage of the faster CPUs
that are scheduled to appear and of multi
processor technology. Solbourne has al
ready proved its ability to stay a few steps
ahead of Sun in CPU and 110 perfor
mance, as shown in the benchmark graph
(the S4000 has a 33-MHz Panasonic
SPARC chip) . With more chip suppliers
and better-defined standards in place,
the field will soon be wide open.
While that's a likely vision of the fu
ture, the present looks promising for
these two new Sun systems. Both the
ELC and the IPX place serious comput
ing power on the desktop without using
up much space, and their users will bene
fit from one of the largest, fastest-grow
ing application 1ibraries outside of DOS.
I recommend the ELC for anyone who
is considering a high-performance PC .
As a midrange workstation , the IPX
stacks up well against the competition.
My advice for potential buyers of any
Sun workstation is to budget in the op
tional CD-ROM drive. The $995 price is
high , but Sun is distributing its operating
system and other software on CD-ROM ,
and vendors of SPARC software are fol
lowing suit. CD-ROM media are cheaper
and more reliable than tape , and their
random accessibility means that you can
use them as mountable Unix volumes.
My only serious criticism of these ma
chines, and most SPARC systems in gen
eral , is their lack of BNC (thin-wire)
Ethernet connectors. That would help
ease these systems into networks of PCs
and Macs. But even without the connec
tor, I'm pleased to see that as prices drop
and standard horsepower increases ,
SPARC systems are becoming ever better
equipped to give PCs a run for their
money. •
Tom Yager is a BYTE technical editor who
manages BYTE 's Unix Lab. He can be
reached on BIX as "tyager. "
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here because the Product Focus used an
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In our opinion, the reduced price and
the 28 percent improvement in applica
tion performance make the new Power
Pro VM worth a second look .
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mini-DIN-8 LocalTalk, a thick Ether
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ports IOBase-T.
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printers to the unit's LocaJTalk port, at
Ethernet Macs Learn
tach the appropriate Ethernet cable, and
plug in the power supply. A Mac Ether
to Share
Print Setup application lets you change
acintosh networks that run over the Ethernet zone the unit resides in.
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Ethernet enjoy several advantages
This was the one routing product that
configuration boosts disk performance.
over their LocalTalk-connected didn't give us migraines while we tied it
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into the LAN
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of interoperability
formance of Advanced Logic Research 's in last month's
zone. Macs run
PowerPro VM. We noted that ALR 's Solutions Focus Photo 2: Dayna 's EtherPrint Plus
ning System 7.0
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BYTE) . There is
ers in disk-intensive applications.
the Chooser, and
one small problem
But configurations change with time, left: How do users print from network we could access files on these systems.
of course. ALR's new low-end VM/64 Macs? You want laser-printer-quality Printing from a Mac worked reliably , as
includes an UltraStor 22C caching ESDI output, but you'd like to save costs by did printing from a PC running NetWare
drive controller with 512 KB of cache purchasing a networked printer.
and a SPARC workstation using lpr. •
memory. Except for the new controller,
If you've looked at the printer market
-The BYTE Lab
this is the same system that we tested in lately, you've probably noticed that few
last spring's review; it includes a single printers have Ethernet interfaces (yet) Reviewer's Notebook provides new infor
486/33 processor, a 64-KB external pro
mation-including version updates, new
but nearly all have a LocalTalk inter
cessor cache, 5 MB of system RAM, a face . One way to access such printers is test data, long-term usage reports, and
320-MB hard drive, and a 150-MB tape to tie into a LocalTalk network using one reader feedback-on products and prod
backup unit. The new configuration , at of the gateway/routers that we discussed uct categories.
$11,993, is also significantly cheaper last month. However, if your office setup
than the $13,477 model we tested.
doesn't require the processing might of
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As you might expect, our benchmarks the FastPath 5 or GatorBox CS, then
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Dayna's EtherPrint Plus, at $899, may
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ment on disk tests and in overall applica
provide a cost-effective solution.
Dayna Communications, Inc.
tion speed (see the table) . Our Unix
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The PowerPro VM/64 's new caching drive controller dramatically improves
disk and overall application performance. All results are indexed; for the CPU
and Disk tests, an IBM AT = 1; for the Application index, an IBM AT = 7.
Computer
PowerPro VM/64
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Disk

Application Index
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9.1
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3.6
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with hard disk cache
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MARK

MALLETT

SORTING OUT

SCHEDULES

ne thing that computers are supposed to be
good at, or at least good for, is putting things
in order-sorting. And while computers can
arr~nge things in sequence quite well, it's
when we ask them to straighten our lives out
that the computing becomes tricky.
This article discusses one example of sorting things
out-specifically, scheduling. When you put the words
scheduling and compUJer near each other, most com
puter types immediately think of process scheduling or
time scheduling or queuing analysis. But computing
and communications schedules are not the only com
plex scheduling problems; scheduling human activi
ties, coordinating tournaments, making travel plans,
and arranging meetings have some very real challenges
that make them fine examples for methods of coordi
nating multiple data sets over a base data set.
No matter what the application, a scheduling job is
nearly always complicated by a set of constraints im
posed by the requirements of the particular purpose.
I'll look at a few specific applications and illustrate
some of the constraints that can make them difficult
and the algorithms you can use to solve the problems.

0

Tournaments
To start with a simple problem, look at what is neces
sary to maintain a schedule for one type of chess tour
nament. In this example, contestants are paired off for
each round of games. As much as possible for each
ILLUSffiATION: ROGER BOEH M © 1991

round, winners of the previ
ous round play other winners,
and losers play losers. After a
fixed number of rounds, the
winner is determined based
on the rating of the games that
have been played.
A simplistic scheduling al
gorithm is as follows:

Coordinating schedules
can be more than
a trivial problem, even
for a computer

• Sort the contestants by number of games won so
far in the tournament.
• Group this list by twos; these are the pairings.
If it sounds too simple to be good, it's because it isn't as

good as it sounds. One drawback to the simplistic algo
rithm is that it can pit very good players against much
inferior players, upsetting not only the interest of the
participants (and the spectators) but the method used to
rank the results. Another problem is that this algorithm
could pair up the same two players many times. The
algorithm n~ds some real-world constraints:
• Players should be matched only in their own rank.
• If possible, any two players should not be paired
with each other more than once.
The modified algorithm is in listing I. It requires
only keeping track of games won by each contestant and
DECEMBER 1991 • BYTE
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Listing 1: The chess tournament algorithm. It OJ tempts to pit equally ranked
players against each other while reducing the number oftimes the same two
individuals play against each other.
-Sort the contestants primarily by ranking, secondarily by number of games
won so far in t he tournament.
-Cut the list into sections according to player skill category. (If a
section contains an odd number of participants, migrate the top player
into the next section, and so forth.)
-For each section:
-For each player not yet paired:
- Find another player not yet pa ired with this player; create a new

pairing. If there is no such player, pair the player with another
player at random.

Listing 2: An algorithm for a little-league team scheduler.
-Create a table of field-time slots for the entire schedule.
-Allocate two sets of links to each slot. Each of these points to all the
teams that can possibly play on this slot: one set is for the home team,
the other for the away team. Initially, each set connects to all teams n
times, where n is the number of times each team should play as a home team
or an away team.
-For each slot:
-Randomly choose one team from the first set of links (the home team).
-Cut all the other home possibility links.
-Remove all links (if there are any) to the chosen team from the away
team possibility set.
-Remove one link to the chosen team from all other home links on all the
remaining unscheduled slots.
-Randomly choose a team from the away set.
-Cut one link to the chosen away team from all other away sets on each
of the remaining unscheduled slots.
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efficiency with advanced
utilities
• Comprehensive diagnostics
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800-967-4246 Ext. 2
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people played by each contestant. Other
requirements may suggest a different ap
proach. For instance, another constraint
on a pair-based tournament might arise
from limited seating. Each round might
require several shifts; here, it might be
necessary to ensure that no contestant is
required to play an early morning game
following a night game.
Tournaments such as tennis matches
that use succession by elimination do not
necessarily need a computer to lay out
the match. But you can approach this
kind of tournament as a sequence of indi
vidual scheduling problems, with each
requiring quick and accurate scheduling
according to some set of conditions. And
even ifthere is a preordained line of pair
ing of winner versus winner, a schedul
ing program can generate the first round
according to basic criteria (e.g., maxi
mizing distance in ranking to weed out
the weaker players first) in an attempt to
arrive at the most probable interesting
contests during the final rounds.

Group Schedules
You can extend the tournament-schedul
ing method to any situation where the

problem can be described as an n-way
combination that is optimal according to
some set of rules. (Listing 2 shows how to
build a sports league schedule.) Some
times the rules are such that a shortcut
can be used. For example, in the chess
tournament, you can limit the choice of
combinations by presorting the contes
tants because that's stipulated by one of
the conditions. In other scheduling prob
lems, there may be no such shortcut.
A more difficult combinatorial prob
lem is found in scheduling sessions for a
conference. Here, a population of attend
ees should be distributed across a set of
lecture rooms over time, with the goal of
giving each attendee his or her desired
tutorials or sessions (even though in
some individual circumstances it may be
better to stay outside). An initial set of
operating parameters might be these:
• Each participant bas chosen a set of
sessions to attend.
• For every session, there is a list of
possible presenters and the time
required.
• There is a set of rooms of varying
capacity.
continued
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• The schedule is mapped into hours,
with constant class-time boundaries.
The problem is to schedule a week of ses
sions to maximize the granting of attend
ees' choices . (The problem is nearly
identical for setting up classes for high
school or university semesters.)
Other fairly normal conditions are ap
plied: Once grouped into a session, par
ticipants maintain the same grouping
throughout the course (i.e., the grouping
is not fluid), and no class group is sched

uled in two separate sessions in any day.
This is a much more difficult problem
than the simple sort and partition used in
the chess tournament. The solution lies
in combining participants, presenters,
lecture rooms, and schedule slots in a
way that minimizes the number of denied
selections.
This complex scheduling problem is
solved using game-theory programming
methods. Consider each partial combi
nation as a move in a game. A way to de
cide if a move is the best is to pretend to

Listing 3: An algorithm for a class scheduler. This algorithm consists ofa
number ofmutually recursive subroutines that together select all combinations
ofvarious parameters to be scheduled.
Given
-A set C of all courses, each with
-A currently instantiated course that is being filled
-A list of filled instantiated courses that have been filled
-A list of valid teachers for the course
-A set S of all students, with
-A list of requested courses
-A set R of all rooms, each with
-A list of time slots marked as available and taken
-A teacher database, each with
-A list of times available and unavailable
-Create a null "best found" schedule.
-Execute the recursive scheduling al gorithm.
Scheduling algorithm
-For each course c in set C:
-For each student s in set S:
-If student s has not requested course C, continue with next
student .
-Remove request of course c from student s.
-If s's request list is now empty, remove s from set S.
-Execute course-/student-scheduling algorithm with c and s.
-If s's request list is empty, add s back to set S.
-Add request of course c back to student s.
-If there were no selections attempted (we're at a finished schedule):
-Evaluate the schedule.
-If it's better than saved "best found" schedule,
-Save this schedule.
Course- / student-scheduling algorithm (parameters c and s)
-If course c has not yet been instantiated:
-For each room r in set R:
-Execute room-scheduling algorithm with c, s, and r.
-Else
-Add student s to instantiated course in c.
-If course is full:
-Move instantiated course to filled list, leaving c uninstantiated .
-Execute scheduling algorithm recursively to try next combination.
-Undo the student assignment.
Room-scheduling algorithm (parameters c, s, and r)
-For each combination of available time slots in room r that are valid
for course c:
-For each teacher t in teacher list for course c:
-If teacher is unavailable, continue with next teacher.
-Instantiate course with room, time slots, and teacher.
-Execute course-/student-scheduling algorithm with c and s.
-Undo the course instantiation.

make a move and see where it gets you,
by making subsequent moves until you
can make no more (i.e., you've reached
a winning position or all the possible
moves result in a rule violation). At this
point, you analyze the situation for its
strengths and weaknesses and, if it is the
best one you've found so far, remember
its path. Now undo the very last move
and make another. Proceed with every
combination of moves in every order
until you've found a best move .
Listing 3 presents an algorithm that
solves the puzzle in this way. This is an
example of depth-first combination anal
ysis, trying each combination in every
order until a best one is found. (For clar
ity, the procedure is broken into several
separate algorithms .) Note that each
combination is undone after it has been
tried and all consequences have been
found by recursive schedule generation.
This looks tedious, and it is. This
brute-force method can consume huge
amounts of computing resources if you
try to evaluate many deep paths to the
full extent of each. As with game solving
(just to stretch the analogy a little far
ther), a human can ~ften approach the
problem with a little insight and strategy
and not even bother trying most of the
dumb moves. Building a little knowledge
of strategy into the algorithm can help
here, too.
You can improve the algorithm in list
ing 3 in various ways. By counting the
number of selections per session, the
order in which rooms are first selected
can be made on a best-fit basis, resulting
in a good solution appearing faster.
Similarly, the algorithm can analyze
which choices are bound by the most con
straints and process these first. Also, the
algorithm can be made to quit when a
"good" solution is found, rather than
trying for a perfect one.
Keep in mind that this example sched
ules sessions based on a very simple set
of rules. In a real-world application for
a school, some additional constraints
might be as follows:
• There may be restrictions on teacher
migration .
• Certain classes may be restricted to
certain rooms or sets of rooms (e.g.,
science labs).
• There may be different class lengths
and different numbers of classes per
week, depending on the course (or the
algorithm may be asked to divvy up
a course into sessions of appropriate
length, based on room availability).
• Accommodations may be required
for lunch.
continued
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Listing 4: An algorithm for scheduling meetings at any possible time. Many

variations are possible. For instance, the initiator may specify rooms and
times to try. Certain times may not be available for meetings (e.g. , does the
time overlap lunch ?). The scheduler may not have direct access to modify
schedules ofrooms or people, or it may do so in a staged fashion (i.e., it may
tag schedule times as being requested, not taken) . It may be better to check
room schedules before attendee schedules (particularly if there are only a few
rooms to choose from). The scheduler loop may have to occur in a macro time
scale, with schedule inquiries taking place by a slow protocol (e.g. , mail)
and proaeding only after all replies are in.
Gi ven
-A list of rooms of specific capacity , each with a schedul e
-A lis t of des ired attendees, each with a schedule ; some attendees may be
cons ider ed r equired, and some optional
- An estimated length of meet i ng
-For each t i me i ncr ement (e.g., each hal f hour ):
-For each de s ired attendee (including the i nitiator) :
-If the attendee's schedule is open for this time, count the person
available.
- If the person is not avai l able and is a r equired attendee,
continue to the next time increment.
-If there are insufficient avai lable attendees (e . g ., according to a
quorum threshold) , continue t o the next time increment.
-For each meeting room:
- I f room is avail ab l e for this time:
- Present t he t i me , room, and attendee lis t to the initiat or. I f t he
initiator does not approve, continue to the next room.
-Claim the meeting room f or the des i re d time.
- Mark each attende e ' s schedul e (if this is an opti on) .
--Opt i onally send out meet ing notices .
-Be done.

• Regular spacing of classes
throughout a week may be given
preference over irregular spacing.
• The school budget may have to be
considered: Some schedules could
cost more than others.
• Students may be able to specify
alternative selections .
Some constraints can be handled in the
final evaluation; some can act as filters
affecting the selection of the appropriate
item. A program with such filters will
probably be more complicated but can
often find a solution faster. If, for exam
ple, a course is only available in one
room , fewer combinations need be tried.
The program could also be taught not to
examine aliases of solutions already
found (as in the cases of students who
have selected the same courses).
What happens when a less-than-ideal
solution is found? Human intervention
should occur. You may find that even in
the best solution, an unacceptably large
number of students are not able to take a
required course. Here, the administrator
must solve the problem externally (e.g.,
by hiring another teacher or telling the
268
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gym teacher to teach math), or the stu
dents may be asked to choose other
courses that are not yet full. Relatedly ,
the scheduling program should not sim
ply spit out a schedule; rather, it should
present acceptable solutions to the hu
man involved and let the human choose
among them. The sample class-schedul
ing program available with this article
deals with some of these constraints and
lets the operator of the program examine
multiple solutions.

The Busines.§ World
Business provides another example of
multiple combination scheduling: coor
dinating employees. Employee schedul
ing can be much more complicated than
the classroom problem. A chain of de
partment stores may need to coordinate
its staff. Considerations include person
skills (at what position each person is
trained to work) , locations (an individual
may be able to work at more than one
store) , even coverage of all hours, part
time versus full-time, lunche s and
breaks, vacations, seminars, promotion
possibilities, levels of trust-these and
more, while at the same time minimizing

the amount of money spent over time.
Airlines have a particularly difficult
job of it. Not only do all the normal em
ployee factors have to be taken into ac
count, but these must be combined with
flight schedules, travel abilities , FAA
regulations (e.g., time-off/time-on re
strictions) , training schedules, and
more. This can be so hard that some air
lines use specially designed linear-pro
cessing systems to tackle the problem.
Another business-world example is
that of arranging meetings . Meeting
schedules are very fluid , and scheduling
is done in real or near-real time. Re
quired data includes information about
rooms (their availability, capacity, and
sometimes location) and calendar infor
mation for the individuals involved.
One way to approach the problem of
scheduling meetings is to use an immedi
ate search technique. The initiator of a
meeting identifies the required and re
quested attendees. The scheduling sys
tem searches through the calendars of all
the invitees as well as all available meet
ing rooms , and picks one or more meet
ing times. (See listing 4.) Once a room,
time, and participant list have been de
cided on, the program reserves the room,
sends out meeting notices, and perhaps
even alters attendees' schedules.
Several other approaches are possible.
A variation on the meeting scheduler lets
the initiator specify a time and place,
using these factors as constraints. To
avoid the problem of the last schedule re
quest having more or Jess priority over
the others, the computer could batch
meeting requests and then schedule using
techniques like class scheduling. Or a
combination of immediate and batched
scheduling can be used (e .g., staff meet
ings can be scheduled immediately, with
code reviews being batched) . Note that
the system must also allow meetings to
be canceled or rescheduled. •
Editor's note: The complete source code
(in C) that implements the algorithms is
available in electronic format ; see page 5
for details. The programs are a chess
tournament scheduler, a little-league
scheduler, a classroom scheduler, and a
simple meeting scheduler.
Mark Mallett is an independent program
mer at Zinn Computer Co., a writer, and
a BIX moderator. He lives in Litchfield,
New Hampshire, and can be reached on
BIX as "mmallett. "
Your questions and comments are wel
come . Write to: Editor , BYTE, One
Phoenix Mill Lane, Peterborough, NH
03458.
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models and parameterized macros. And
stepped component values that stream
line multiple-plot generation.
And don't forget MICRO-CAP Ill's
extended routine list - from impedance,
Nyquist diagrams and BH plots to Monte
Carlo for statistical analysis of production
yield. The algebraic formula parsers for
plotting virtually any function. The support
for Hercules, CGA, MCGA, EGA and VGA dis
plays. Output for plotters and laser printers.
Cost? Still only $1495. Evaluation ver
sions still only$150. Brochure and demo
disk still free for the asking. Call or write
for yours today. And see how easily you can
getideas up and flying.
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THE MIPS R4000

n October l , Mips Computer Systems formal
ly announced the R4000-the newest member
of the Mips family of RISC processors. Like
Sun Microsystems ' SPARC (see " SPARC Re
vealed," April BYTE) and IBM ' s RISC Sys
tem/6000 , this archi~ecture is a strong contender for the
hearts, minds, and checkbooks of workstation design
ers and users. It's also the core of the Advanced Com
puting Environment (ACE) , a workstation standard
currently under development by a consortium that in
cludes Compaq , DEC, and Microsoft.
What does the R4000 have to offer, and why did the
ACE vendors choose it-before it existed in silicon
over other established (and proven) architectures? This
month , I'll take a look at some of the novel features that
make the R4000 a competitive RISC for the 1990s.

0

Extending the Line
The R4000 's architecture wasn't created ex nihilo.
Rather, it's an extension of earlier Mips designs-the
32-bit R2000, R3000, and R6000-all of which have
solid track records . The most important difference,
however, is that the R4000 increases the widths of the
internal and external data paths-as well as the widths
of the addresses, registers, and ALUs-to 64 bits.
Although this expansion makes the chip larger, it has
several advantages . First, it allows a bigger address
space-large enough to let an operating system map
more than a terabyte of files directly into the memory
ILLUSTRATION . GREG

HALLY ~

199 1

space for easy access. In con- This superplpellned
trast , a 32-bit address ·can
map " only " 4 gigabytes . RISC processor wlll be
One-gigabyte drives are now
common and relatively inex- the spearhead of the
pensive; 32-bit micros lack ACE consortium
sufficient address space to use
more than four such drives for
virtual memory. (For more on the advantages of 64-bit
addressing , see "64-bit Computing," September
BYTE.)
With 64-bit data paths, the R4000 can process cer
tain types of data-such as single-precision IEEE float
ing-point numbers and strings up to eight characters
long-in single gulps . Certain important algorithms ,
such as the Data Encryption Standard, benefit greatly
from the enlarged word size. Moreover, the larger word
size helps reduce the impact of a minor weakness in the
Mips architectures: Because the ALU cannot propagate
a carry , multiple-precision additions, subtractions, and
shifts take several more instructions than they do on
some other RISCs .

Downward Compatibility
Users with 32-bit Mips software won 't be disappointed
when the new chips come out. Mips has wisely pro
tected customers ' investments in previous generations
of Mips software by making the R4000 fully down
ward-compatible with 32-bit software. All the original
DECEMBER 1991 • BYTE
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Spread the cost of expensive printers
among as many users as you like!
With the new Verran Printerlink
system, every user has their own
print-sharer unit. Connect together
in a 'daisy chain ' format, then add
or remove users as you please.
What's more, every user has 128K
of buffer memory (up to 64 pages of
te xt) to eliminate printer queuing. And
each unit's internal power supply mean
you can break the 20 ft printer-co-PC
barrier!
Printer-share r, buffe r memory, signal
booster, RJ and parallel cable. Add the
cost toge ther, and see the value of the
Yerran PrinterLink system!
Printer Link 1 (fo r first PC-to-printer
connection) $150
PrinterLink 2 (for each additional PC
connection) $ 150
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12110 Sunset Hills Road,
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Figure 1: Only two ofthe R4000 's registers have special functions: Register 0,
following RISC convention, is a bit bucket, and register 31 gets the return address
during subroutine calls. The multiply and divide registers store the 64- or 128-bit
results ofinteger multiplication operations or the quotient and remainder ofinteger
division operations.
32-bit instructions function exactly as
they did before, and the same machine
can run 32- and 64-bit software simulta
neously with no glitches . This is done in
an especially clever way: Operations
performed in the R4000's 32-bit mode
actually do work on all 64 bits of each
register, but in a downward-compatible
fashion . Also, software written for "big
endian" Mips chips (which store the
most significant byte of a variable in the
lowest address) and "Iittle-endian" Mips
chips (which store the least significant
byte in the lowest address) can run con
currently on the R4000, as Jong as pro
grams that have opposite orientations do
not try to communicate through shared
memory.
Like the R3000, the R4000 has a bank
of 32 integer registers (see figure 1), all
but two of which are completely general
purpose. As on many RISC chips, regis
ter 0-written $0-is hard wired to 0 and
discards what's written to it. The last of
the registers, $31, receives the return ad
dress during a subroutine call and thus
must be reserved for that purpose. Also,
there is a program-counter register and
two special arithmetic registers called hi
and lo. These last two hold the 128-bit re
sult after a multiplication and the quo
tient and remainder after a division.
All R4000 instructions are 32 bits
wide, so they can be fetched from mem

ory two at a time. In typical RISC fash
ion, all the instructions are laid out in
one of three formats , as shown in figure
2: I-type , for instructions that contain
immediate constants; J-type, for jumps
to absolute addresses ; and R-type , for in
structions that work on values found in
registers.

Load/Store Architecture
The R4000 , like most RISCs , is a load/
store architecture. All load and store in
structions are I-type, and there's only
one addressing mode: base register plus
16-bit offset. This addressing mode adds
the contents of a register to the 16-bit im
mediate field to produce the memory ad
dress for the load or store.
To load a constant into a register, the
programmer (or compiler) can use I-type
instructions such as ADDI (for ADD Im
mediate) with $0 as the source register.
The LUI (for Load Upper Immediate) in
struction, inherited from earlier proces
sors, loads bits 16 to 32 of a register, so
any 32-bit constant can be produced in
two instructions without the need to do a
load from memory. There's no analo
gous instruction to load the upper 32 bits
of a 64-bit register, though, because in
structions are still only 32 bits wide.
Therefore, loading a number of 64-bit
constants is best done via a memory ac
cess or a longer sequence of immediate

In 1982 when Microway introduced the first PC numerics
tools , an 8087 delivered 50 Kflops. Just ten years later,
Number Smasher- 860 delivers 1600 times the throughput
of the 8087. Its 80 megaflops of raw numeric throughput
and 1O Linpack megaflop vector rating give you the
speed of a Cray. In addition , two Number Smashers
have been clocked at 135 Megaflops and are 90%
efficient running fine grained parallel problems.
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3
2
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The Number Smasher-860 comes with your choice
of Microway's NOP Fortran, C, C++ or Pascal,
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our proprietary i860 DOS Extender.
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calling on the i860 to do computations. We otter libraries for
processing vectors , linear algebra, graphics and DSP. Optional
tools include a vectorizer, symbolic debugger, and profiler. We
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OEMs who need to tailor the i860's power to their applications.

For more information on Microway products
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and arithmetic instructions.
Most complex instruction-set com
puters handle "misaligned" loads and
stores by performing extra memory ac
cesses invisibly , while RISCs often make
them illegal. The R4000, however, has
explicit instructions that perform mis
aligned loads and stores in, at most, two
instructions. The R4000 does integer
computations using R-type and I-type in
structions- depending on whether the
operands are two registers or one register

and one immediate value. The available
operations are the same as in most micro
processors-however, the R4000 imple
ments a NOR instruction , which isn't
found in many architectures.

Transfers of Control
J-type instructions execute an uncondi
tional jump or subroutine call, but not
in the way you might expect. The 26-bit
target field is shifted 2 bits to the left
(instructions must be aligned on 32-bit

Out of Sight
LAN Perfonnance.
"''"

"''"

The
Fastest
Check the latest comparison
studies. They·re saying what we've said
all along.
That Invisible's Net/30 is flat out
tl1e fastest DOS based I.AN (PC Maga
zine). And the #I rated network for
all-around, peer-to-peer performance
(fnjo!Vorld) .

Plus Invisible brings the ease
of-use of Windows to network manage
ment. 'lim1ing a difficult task into a
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answers). Or FAX 4151570-60I7. Or write
1142 Chess Dr.. Foster City. CA 94404.
Invisible. Out of sight.

Circle 79 on Inquiry Card.

boundaries) and is combined with the
high-order bits of the current program
counter. This means that a J-type jump
instruction must always lead to an in
struction in the same 256-MB block of
memory. Jumps that use the R-type in
structions get their target addresses from
32-bit or 64-bit registers and thus are less
restrictive. Jumps on the R4000 execute
after a one-instruction delay ; in other
words, the instruction immediately fol
lowing the jump instruction is executed
before control is transferred to the target
address.
Branches (i .e., conditional jumps and
calls) use R-type instructions. Because
the R4000 does not have condition-code
flags, each branch instruction compares
a register either to 0 or to another register
and bases its decision about whether to
jump on the results of the comparison.
One form of a branch , also supported by
the R3000 , is a delayed branch, in which
the instruction immediately following
the branch instruction (said to occupy the
delay slot) is always executed whether or
not the branch is taken .
Programmers (and compilers) can use
one of three tactics to fill the delay slot.
One way is to move an instruction for
ward from the block of code before the
branch (since the delay slot is logically
part of that block) . Another is to insert a
NOP, effectively wasting the delay slot.
The third is to move the instruction at the
target of the branch . However, in this
case, the moved instruction must not
cause any untoward effects if the branch
is not taken-a constraint that often pre
cludes this tactic.
To make it easier to shift an instruc
tion from the target of a branch into the
delay slot, the R4000 adds a feature
found in SPARC but not in earlier Mips
processors: annulling branches. These
instructions annul, or cancel, the effects
of the instruction in the delay slot if a
branch is not taken, so it's always possi
ble to shift an instruction from the target
to the delay slot. The names of annulling
branch instructions have the word likely
at the end (e.g ., "Branch on Less Than
Zero and Link Likely ") to indicate that
they offer the greatest benefit when a
branch is likely to be taken .

Subroutine Calls:
Jumping and Linking
The R4000 has six instructions-two un
conditional and four conditional-that
can call subroutines . When executed,
these instructions leave a link, or return
address , in $31. If the called routine
wants to call yet another subroutine, it
is responsible for saving the old return
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address either in another register or on a
stack. There are no explicit stack~ori
ented instructions on the R4000, how~
ever, so the logistics of maintaining a
stack pointer can be handled by the com
piler designer or the operating system in
any way either sees fit.
To see how a typical language might
create and use a stack, I took a peek at the
Unix System V release 4.0 ABI (for Ap
plication Binary Interface) . This docu
ment designates $29 as a stack pointer

and specifies a stack-frame structure
similar to those of C implementations on
other processors . Updating the stack
pointer takes slightly more work on the
R4000 than on a processor with explicit
stack instructions like PUSH and POP.
However, the R4000 has the advantage of
being completely general. Languages
like Forth (which uses two stacks) and
Prolog (which can use several) don't
need to force themselves to behave like
other languages to work on this CPU.
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articles
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Ofcontents
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Accessories Included
Mips was the first RISC manufacturer to
place a memory management unit on the
same chip as the central processor, and
the R4000 continues this trend with a
still-higher degree of integration . It con
tains an MMU, two 8-KB caches (one for
instructions and one for data) , and an
FPU built right in .
The R4000 is designed to allow expan
sion of the internal caches: They can be
enlarged to 16 KB on a 0.8-micron im
plementation and 32 KB on a 0 .6-micron
design . A controller for a secondary
cache (as well as for the two primary
caches) is also implemented on-chip. All
these devices are managed as coproces
sors, which are given numbers from Co
processor 0 (CPO) to CP3.
The CPU accesses CPO to control
memory management and caching; CPI
is the FPU . The FPU has 32 floating
point registers-twice as many as on old
er Mips FPUs-and there's a control bit
that can be used to mask the new registers
from software that doesn't expect them
to be present. The FPU is fast, but its in
struction set is unremarkable; it's very
similar to what you see on other FPUs.
The R4000 was designed to fit into a
wide range of systems, from desktops to
supermicrocomputers. The cache con
trollers on the R4000 were designed to
support every coherency scheme the de
signers could imagine-including sev
eral that work well in multiprocessing
systems. The external bus that communi
cates with the secondary cache (or with
main memory) can be configured to
stagger its accesses-a doubleword every
three cycles, two every four cycles, four
every five cycles, and so on-so that it
can match the speed of virtually any
memory subsystem. This makes it possi
ble to design systems in which the user
can plug in a new CPU and speed up the
processor clock without worrying about
overtaxing the main memory. The exter
nal buses can provide bytewise parity
checking or error-correction codes to en
sure data integrity, and they offer a peak
throughput of 400 MBps .
The R4000's external buses also con
tain a unique hardware feature that guar
antees accurate timing in a wide range of
silicon and board designs. When laying
out an R4000 motherboard, a designer
adds a trace that leaves the R4000, loops
around the motherboard , and returns to
another nearby pin-traveling the same
distance as the longest connection be
tween the R4000 and the bus control
logic. The R4000 uses an internal, high
speed phase-locked loop to measure the
length of the loop and adjusts the slew

Your interface doesrithave
to be astraitjacket
screens,test tl1em, and tl1en automatically generate complete C
source code or bimuy screen files.
All too often user intetface managementsystems force

C-scape applications
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acl'Os.5 DOS,extended DOS,
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OS!2, U IX, AIX, tile X

scrolling \~ndows, mouse support, menus,text editors,help,

Window S} tem,QNX

data entry,etc.- yet lets youtie your own functionality to tl1ese

and VMS.

objects \\~tl10ut touching tl1e underl~~ng code.

And since C-scape
supports text and graphic;

What's more, C-scape'sobject-01iented architecture
makes it easy to integrate \~tl1 any otl1er Clibraty. So youaren't
locked into onesolution.
Unlike many

graphic; to existing text applications.
See for yourself why tilousa.nds of programmers world\~de

otl1er screen managers,

use C-scape. Call for a

C-scape is a true

copy toclay. And escape

windm~ng en~ron

tl1e interface straitjacket.
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programming tools,
languages, and

elegant new inteifaces even for simple applications and databases.

libraries. Callfor yourfree Li ant product catalogue.

Prototyping m1d code generation are no problem. C-scape's
Look & Feel interactive screen designer lets you create full featured
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Contact Us To Stop Unwanted
Advertising Mail.
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R4000 INSTRUCTION FORMATS
I-type (Immediate)

Most folks like advertising
mail. They get special offers,
sweepstakes chances, free gifts,
good prices on things they
can't find anywhere else. And
shopping by mail or phone is
quick and simple .

I

I

op

Send us your name and full
address and we'll tell partici
pating national mailers to
remove your name from their
mailing lists.

rs

0

1615
immediate

rt

J-type oump)

I

0

2625

31

I

op

target

R-type (register)
2625

31
op

Bur if you're one of those
people who would rather not
receive advertising mail, we
can help.

2120

2625

31

2120
rs

1615
rt

1110

65
shamt

rd

0
funct

..

where
op

is a 6-bit operation code

rs

is a 5-bit source-register specifier

rt

is a 5-bit target (source/destination) register or branch condition

immediate

is a 16-bit immediate branch displacement or
address displacement

target

is a 26-bit jump target address

rd

is a 5-bit destination-register specifier

shamt

is a 5-bit shift amount

funct

is a 6-bit function field

After all, they want to talk to
people who want to listen.
Figure 2: Every instruction is a 32-bit word, but there are three distinct formats:

I-type for immediate operations, }-type for jumps, and R-type for register-to-register
operations.

Mail Preference Service
Direct Marketing Association
11 West 42 nd Street
P.O . Box 3861
New York, NY 10163-386 1

Name
Street

City
Seate

Zip

Variation of my name
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rate of its outputs (i .e., the rate at which
they turn on and off) so that the signals
arriving at the bus controller have exactly
the right timing relationship.

Superscalar vs. Superpipeline
Perhaps the most controversial aspect of
the R4000 is the structure of its internal
pipeline. Most RISC designers are mov
ing toward superscalar designs, but Mips
eschewed this approach and made the
R4000 a superpipelined CPU instead .
Most current RISC processors can
achieve execution speeds that approach
one instruction per system clock cycle,
but the race is on to do better. So far , two
classes of CPUs have evolved to offer
multiple instructions per clock cycle: su
perscalar and superpipelined architec
tures.
To understand the relationship be
tween the two approaches, imagine that

you own a car wash business and want to
increase the number of cars you can wash
per hour . You know that each car passes
through a series of stages: soapy water,
various scrub brushes , a rinse, and a dry
er-followed by stations where employ
ees perform manual tasks such as polish
ing the windows and vacuuming the
carpets. Finally, a foreman inspects the
car before it ' s delivered to the customer.
One way to speed things up would be
to install a second car wash next to the
first one, so that two cars could be pro
cessed at one time. This is how a super
scalar processor works: The chip design
er literally builds a second processor
pipeline beside the first. This works well
as long as there are no dependencies be
tween what goes on in the two lines.
However, if there is a dependency-for
instance, if there ' s only one foreman and
he has to run back and forth between the

To get the Imstout ofC++,
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and easy handling
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So get tl1e most out of

=
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DADiSP 3.0
The Standard Worldwide 
adopted by thousands of
scientists and engineers for data analysis
and graphics.
EngineerirJ.g

Just Point-and-Click...
DADiSP works the way you do - from input to output. DADiSP's
point-and-c lick menus put you in control: from Data Collection,
Reduction and Management, through Visua l Data Analysis and
Hypothesis Testing, on to final output with DADiSP 's outstanding
Presentation Quality Graphics.

VibrationAnalysis ...

DADiSP auto matically builds a permanent and reusable worksheet
as you worK. Organize your data, methods and graphs in DADiSP
worksheets - for future reference and future projects -you can even
create your own macros and custom menus.
Run powerful add-in modules right from DADiSP menus - talk to
your lab instruments with the DADiSP/488 driver, use DADiSP/LT
for Data Acquisition , and run your own favorite programs right from
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Auxtrnlia-1nterv.·orld ElectroniOJ, 0.1-563-7066: Ilclgi um-Electronique- ltfosu res, (02 >-384 -7309; Denmnrk
Engbcrg Power Cons ult, 42-25- 1777: England-Adept Scientifi c, C0462 l ~ 80055 ; Finlnnd-Mes pek OY, 9
0-3511800; Frunce-SM2i, Ol -3•1·89-78-78; Gcrmnny·Datnlog, (021661 9520-0; Digi-1..oggc r, 107720!
38022; ln fonnntik Systemc, 063 1- 34111 -0; Ingc nicu rhuro Kohler· 069- 769829; Kontron Mcss technik ,
08 165-i70; lndi n·Dynolog ~li c rosy11 tcm s , 22-5 17-05 14; Italy- BPS Computcn<, 2-6 1290221 ; BRM ltnlinnn ,
771-0010; .Jnpnn · As trodesib~. 044· 751-1011; Ncthcrlnnds-Comp ute r EnE,rin cc rin g Rooaendnu l, 0 1650·
fi74 l 7: New Zcnlnnd -GTS Engineering, 09-392-464 ; Scot land-Diagnostic lnHlrumc nts , 050 1-4303 1;
Swcden-Syslec, 01 :1. 1101-10; Switzerland-Urcch & H arr AG , 061 -6 11325; Toiwa n- Advun tc.-<: h. 2-35 1·

21 17; Howching <021 5050525

Circle 301 on Inquiry Card.

,

Signal Processing & FFT$
Filter Design
~Speech I Commimications ·
Sonar & Radar
·
Electronics Design
Mechanical Test

and more ...

CALL
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two lines-it' s possible for things to bog
down due to contention for the shared re
source. Similarly , if instructions in two
microprocessor pipelines compete for re
sources-an ALU , a bus interface, or
control of a register- a superscalar pro
cessor may not be able to deliver optimal
performance.
Another way to speed up your car
wash would be to increase the rate at
which cars enter and leave the car wash .
After watching the car wash in opera
tion, you realize that the maximum speed
at which cars can advance depends on the
time it takes to finish the task that's done
at the slowest station-for example, the
one at which an employee polishes the
front and rear windows. You realize that
if you split this job between two sta
tions-one for the front window and an
other for the rear window-neither one
would be the limiting factor any longer,
and the line could advance as quickly as
the next fastest job could be done. Re
peating the procedure, you subdivide the
next slowest job, and then the next, until
it does not make sense to divide the work
any more . This is how superpipelining
works: The CPU ' s internal pipeline is

broken up into small, fast stages so that
instructions can advance through it more
quickly . However, as with the car wash,
you can only divide the stages so much
before it becomes unfeasible to divide it
any more. At that point, it would be time
to consider adding a second line-that is ,
going superscalar.
The R4000 ' s eight-stage pipeline
evolved from the five-stage pipeline of
the R3000 (see figure 3) . The larger
number of steps means that the R4000
can process eight instructions simulta
neously. Also, because the pipeline ad
vances at double the system clock rate,
two instructions can be issued on every
clock cycle.
Mips 's architects admit that the super
pipelined approach will take them only
so far in their efforts to produce a top
performing CPU . Mips believes, how
ever, that superpipelining yields a more
uniform increase in overall performance
(superscalar CPUs, they say , speed up
floating-point operations more than inte
ger operations) and requires less silicon
for comparable throughput. Time will
tell if they ' re right. Since most of Mips's
competitors are taking the superscalar

approach , it won 't be long before users
will be able to evaluate the trade-offs
with real-world benchmarks.

A "Portable" Design
Although Mips makes and sells com
puter systems, it doesn't make chips. In
stead, it operates as a " fabless " design
center and licenses other companies to
create the silicon. Thus , it's important to
Mips that the design for the R4000 be
portable (i .e., manufacturable by a large
number of vendors) . The companies that
actually make Mips chips- including
IDT, PSC , LSI Logic , Siemens-Nixdorf,
and NEC-all receive masks from Mips
as well as copies of the CAD database
that was used to produce them .
To make certain that mainstream
computer vendors have a choice, each
chip maker is contractually obligated to
do a plug-compatible " generic " version
of the chip but may then do others as
well. IDT, for instance , produces ver
sions of the R3000 with reduced pin-outs
for embedded applications, and LSI
Logic produces single-chip microcom
puters with integrated peripherals con
nected to a Mips core.
conti1111ed
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R3000 AND R4000 PIPELINES
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ROM TIME m TIME
we make the BYTE sub
scriber list ava ilable to other
companies who wish to send
our subscribers material about
their products. We take great
care to screen these companies,
choosing only those who are
reputable, and whose products,
services, or information we feel
would be of interest to you.
Direct mail is an efficient
medium for presenting the latest
personal computer goods and
services to our subscribers.

F

Many BYTE subscribers ap
preciate this controlled use of
our mailing list, and look for
ward to finding information of
interest to them in the mail.
Used are our subscribers' names
and addresses only (no other
information we may have is ever
given).
While we believe the distribu
tion of this information is of
benefit ro our subscribers, we
firmly respect the wishes of any
subscriber who does not want
to receive such promotional
literature. Should you wish to
restrict the use of your name,
simply send your request to the
following address.

fl\JTE
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ATTN: SUBSCRIBER SERVICE

P.O. Box 555
NJ 08520

HIGHTSTOWN ,
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IF
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DS

TC
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IFF
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RF

EX
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OS

TC

I

R4000
Clock cycle
IFF

IF= Instruction Fetch
RF = Fetch Operands from Register
ALU = Arithmetic Logic Unit
MEM =Memory
WB = Write Back
IFF = Instruction Fetch First Half

WB

I

IS = Instruction Fetch Second Half
EX = Instruction Execute
OF = Data Cache First Half
DS = Data Cache Second Half
TC = Tag Check

Figure 3: The R4000's eight-stage pipeline advances twice per clock cycle; the
R3000's five-stage pipeline advances once per cycle. A superpipelined processor
requires less silicon and less logic design effort than a superscalar processor. But
since superpipelining depends on fast logic, circuit design is tougher. And since
the pipeline can be split into only so many stages, the approach eventually runs out
ofsteam-at which poillt the designers must contemplate a superscalar design.

ACE in the Hole?
On April 9-long before Mips officially
announced the R4000-21 companies
held a press conference to announce the
formation of the ACE consortium. Its
purpose was to create a "nonproprietary,
standards-based computing environment
that includes two powerful operating sys
tems and two open computer hardware
platforms." The two hardware platforms
were to include PC-compatible systems
and a new architecture called Advanced
RISC Computing, or ARC, based on the
Mips R4000, while the two operating
systems were to be Microsoft's NT (for
New Technology) environment and SCO
Unix . Microsoft also owns a substantial
share of The Santa Cruz Operation , so it
would have a lock on the operating-sys
tem market for the new platform.
A political reason that ACE chose the
R4000 over competing RISC arch itec
tures was that the other members of the
consortium-including Microsoft , DEC,
and Compaq-saw Sun as a fierce com
petitor. They also felt that Sun's close
ties to SunSoft (makers of Solaris-for
merly SunOS), its control of SPARC dis
tribution channels, and its early access to
new and better chips gave it too much of
an edge in the SPARC marketplace.

Other reasons were technological : The
members of the consortium accepted
Mips's arguments that the lean, mean
R4000-with its superpipelined archi
tecture-would be able to successfully
compete with the first generation of su
perscalar SPARCs. An important logis
tical concern was that the R4000 's capa
bility to operate as a "little-endian" chip
set, like the Intel 80xxx series, allowed
greater portability of software and data
from the PC to the new platform.
At this writing, few technical details
of the proposed ARC platform have been
announced . Given its technical merits ,
the R4000 is likely to succeed as a pro
cessor in its own right. If the ACE con
sortium realizes its goals, it will guaran
tee the R4000 a place on many desktops
for the foreseeable future. •
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REMOVETSR

DOS PROGRAMS

T

he two DOS programs MARK
and RELEASE are popular tools
on PCs. After you run MARK,
you can load TSR programs into
memory and later remove them
by running RELEASE . Along with the
memory-mapper utility MAPMEM,
MARK and RELEASE are essential
tools for dealing with TSRs.
Recently I needed to remove a pro
gram from memory while it was run
ning . Since RELEASE has to be run at a
DOS prompt, MARK and RELEASE
wouldn't do the job. I scrounged around
in my assembly toolbox, put some pro
gram fragments together, and came up
with KILLPROG . Basically , KILL
PROG does the same thing as MARK
anci RELEASE, but you use a hot key to
remove those programs loaded after
KILLPROG.
KILLPROG comes complete with as
sembly source code. Use it to remove
TSRs or even errant (e.g., crashed, un
responding) foreground applications
from memory. And if you are interested
in the undocumented aspects of DOS in
ternals, you can study the source code to
learn about memory control blocks and
MAC/Tom

This month: A TSR
remover, a help enhancer,
and a communications
and file transfer program
other techniques.
Running KILLPROG is simple, but
you have to remember to do it before you
run the program(s) you want to remove
from memory. The hot-key combination
built into KILLPROG is the Control key
and the 5 key on the numeric keypad (of
course , since you get source code, you
can change this to any combination you
want). If Scroll Lock is on when you
press Control-5 , KILLPROG will re
move itself from memory , too .
Basically , when you press the hot key,
KILLPROG waits for a safe time to use
DOS. It then walks the chain of memory
control blocks and puts things back the
way they were when KILLPROG was
loaded . It performs a few housecleaning
chores along the way, including restoring
the table of interrupt vectors, clearing

Thompson

UNIX/Ben

and resetting the screen to text mode,
closing any open files , resetting the
COM l and COM2 serial ports , restoring
the 8259 chip' s Interrupt Mask Register,
and generally putting DOS and the com
puter back to its previous state.
KILLPROG is also h;andy for stopping
some kinds of buggy programs. If a pro
gram crashes and the keyboard is still ac
tive, KILLPROG may be able to give you
back your DOS prompt without a reboot.
You can optionally run KILLPROG (a
second time) from a DOS prompt to re
move TSRs from memory. Th.is mimics
MARK/RELEASE, and you might use
this to put KILLPROG into a batch file
of DOS commands. KILLPROG/U re
moves TSRs loaded after KILLPROG.
KILLPROG/ A additionally removes the
resident KILLPROG process . .
I used MASM 5. 1 to write KILL
PROG. Because I used some of the as
sembler macros Microsoft provides with
MASM, you wiIJ need the DOS.INC and
BIOS.INC files if you want to modify
and assemble KILLPROG.
Have a DOS program you want to kill?
This month's free KILLPROG utility
could be your weapon of choice. •
Smith

Blow Up Balloons with Hellum

An Enhanced Kermit

B

f you 've been around electronic BBSes or have often had to
Iof Kermit.
transfer files between disparate systems, you've likely heard
Most people know as a file transfer protocol that is

alloon Help is a nifty help mechanism for the Mac's System
7.0 software. It is named for the cartoon-style voice bal
loons filled with descriptive text that materialize and disappear
as you move the mouse pointer over the Mac's Desktop or within
applications. But be aware that, once you turn Balloon Help on,
those balloons pop up everywhere. Pretty quickly, you want
those balloons out of your face, which defeats Balloon Help's
purpose.
Helium is a shareware ($5) Control Panel that saves the situa
tion. Written by Robert L. Mathews , it lets you define user-selec
table "hot keys " that activate Balloon Help on demand . When
you need on-screen assistance, simply press the hot keys and
you'll get help balloons. When you're finished, simply release
the hot keys again and Balloon Help wafts away in the breeze. It's
a neat hack and will help you make the best use of Balloon Help.

it
well suited to reliable data transmission over noisy physical links .
But now Kermit is more than just a communications protocol.
It is a communications and file transfer program that supports
X.25 and TCP/IP connections along with serial connections. It
also has a complete script language with all the bells and whistles
so you can fully automate your non-UUCP data transfers. We
aren 't including it on disk this month because of its size, but you
can download it from BIX or Demolink.
Folks at Columbia University in New York City developed
Kermit and its protocol. Most of the work is attributed to Bill
Catchings and Jeff Damens , but the final product is the combina
tion of dozens of programs created by a number of people.

Editor's note : Software Corner programs are available in a variety offormats. See "Program Listings" on page 5 for details. We
solicit your contributions for this column. Ifyou 've written a program or utility that you think others might find useful, let us know.
We 'IL pay $50 for any program we use. Write to: Software Corner, BYTE, One Phoenix Mill Lane, Peterborough , NH 03458.
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MACINATIONS
DON

CRABB

MAKING YOURSELF
TRULY MAC PORTABLE
n my October column, I took a stab at
dea ling with the issues of true Mac
intosh compatibility, especially when
it concerns portable Macs. You' ll re
call my woes with tbe System 7.0 in
staller's incompatibility with the Outbound
laptop: It somehow fri ed the machine so
that the Outbound wouldn 't boot from any
thing, not even the floppy dri ve. Not good
behav ior, especi ally in what purports to
be a portable Mac. Since then, I've learned
a few things about portable computing in
general , and Macintosh portable comput
ing in particul ar.
First, let me se t the record straight on
Outbound Systems. A long session with
David Ferguson, Outbound 's hardware de
signer and guru , produced lots of insights
into how the Outbound laptop came into
being and why the Apple installer did its
heinous deeds. The installer issues an eject
di sk command soon aft er it has wiped the
ex isting System file from your hard disk.
The point of this eject-disk command is
to eject the 7.0 Install 1 disk so that you see
a di alog box telling you to pop in the next
installation disk, called Install 2.
This is all according to pl an for the in
stall er, of course, but the Outbound lap
top lacks a software-controlled, ejectabl e
fl oppy Superdrive. What happens nex t is
that the Outbound interprets the eject-disk
command to mea n "dismount the built-in
hard drive." Ouch! When you pump in the
Install 2 disk, the installation immediately
fails, because the hard disk has gone away.
Now it 's doubl e-whamm y time. You
can' t continue with the install ation, and
you can' t boot fro m the Outbound 's hard
disk, ~ eca u se the Apple install er has al
ready clobbered the existing System fi le. In
my case, the problem was so severe that
the Outbound wouldn ' t boot from a mini
mal System floppy, either. The only way I
could fix the Outbound was by installing
new Mac Plus ROM chips and then refor
matting the hard disk (the silicon RAM
disk was toast, too). I still don' t know why
the ROM change worked, but it did, so I' ll

I

ILLUSTRATION: KATHER IN E MAHONE Y

leave that mystery for a later column.
This epi sode brings me to what I really
want to talk about this month- pulling to
gether a decent portable Mac computing
envi ronment. Now that my Outbound lap
top is up and running again, it 's back to
being a use ful portabl e workhorse. I've
always liked this machine, despite its many
quirks. It works, it' s not loo heavy, and,
except fo r the glitch with the System 7.0
installer, it has been remarkabl y reliable.
But the Outbound laptop is not fo r ev
eryone. Indeed, even with Outbound 's new
notebook computers (I just started using
one of the prototypes), the portable market
on the Mac side of town needs more ma-

Even with Apple's
new PowerBook notebooks,
flexible Mac portability
is still a chore

chines. Apple is trying to respond with its
new PowerBook computers, which are
quite nice (except for that trackball , which
should be eighty-sixed in favor of the Out
bound Notebook's much slicker Track
Bar), but even that isn' t all that's needed.
In short, Mac users need the same level
of portable computing diversity that's been
enjoyed by their DOS fri ends fo r years.
In DOSdom, you can choose from ma
chines as small as the Poquet PC and as
large as the Dolch 386 color lunchbox and
still have some measure of useful software
interoperability, which is the true measure
of ease of use (not the oversold "data com
patibility" mantra). The ability to plug and
play at the application level is what we all
wa nt , and most DOS-compatibl e porta
bles deliver it.
Over in MacVille, though, we only have
two kinds of Outbounds (laptop and note
book); niche players Colby and Dynamac
(Dynamac's new portable 16-gray-scale
LCD scree n fo r the Mac LC makes that
machine into a reasonable luggable); Mac
esqe machines like the Cambridge Z88;
the old Mac Portables (backlit and non
backlit); and the new PowerBooks. That's
it. Where is the market and cost diversity
offered by the likes of Toshiba , Zenith ,
Co mpaq, Li brex, AT&T, Dolch, Zeos,
Dell, Panasonic, Sharp, Tandy, Texas In
strum ent s, and others? Sadl y abse nt , of
course, beca use Appl e won' t license its
ROM chips. If there was ever a case where
a computer vendor has hurt its customers
by holding hack on licensing, this is it.
Well , then, how do MacFolk get around
the problem? How can yo u build yourself
a trul y first- rate portable computing envi
ronment that happens to be Macintosh in
teroperable?

Compromises and Choices
You have two choices to make here. The
fi rst and most obvious way to go is not in
teroperability, but data compatibility. You
can buy just about any DOS palmtop, note
bbok, portabl e, or whatever, so long as it
DECEM BER 199 t • B YTE

285

HANDS ON/MACINATIONS

will run applicati o ns th at can read and
write to your Mac fil es direc tl y (try to
avoid using a fomrnt trnnslator to keep this
connection uncomplicated). If you choose
this route, though, yo u'll fi nd that the con
stant transition betwee n the Mac on your
desk and th e PC on your lap will be an
noy ing, even if you have a fast 386-based
la ptop and arc runnin g Windows. (Win
dows 3.0 just ain ' t no Macint osh. )
Cho ice num ber two in volves living with
in the limited world of movable Macs. If

you ' re like me, you probably don' t want to
give up interopera bility j ust to buy a DOS
laptop th at mi ght cost less or o ffe r fea 
tures not found on a comparable Outbound,
Apple, Dynamac, or Colby machine. You
wan t to hook your po rtable Mac up to your
de kto p Mac and use S ys te m 7 .0 's fil e
sharing to inte rc hange fil es by c licking
and dragg ing. Stuff like Traveling Soft 
ware' s LapLink Mac is great to have, but
it is a bout a s intuitiv ~ as hi g h-energy
phys ics. I want my Macs to be Macs.

Crabb 's Guide to Mac Portables
With all this in mind , then, how do you
put together the best portable Mac system
for yo ur needs? Here 's my quicki e guide:
• Be hones t w ith yo urse lf. Ho w mu ch
portable Mac power do yo u really need?
While we all might wa nt a 68040-based
Quadra 900 packed into a case the size of
a Sharp Wi zard , we aren ' t all willing to
pay th e multithousand s of bucks neces
sary fo r th at. How much RA M, CPU, and
disk space do you reall y need?
• Pick yo ur two or th ree most critical ap
plications and buy yo ur port able Mac to
suit them. If you mostly write and check E
mail while on th e road, yo u don ' t need
disk drives large enough to hold gigabytes,
256 gray sca les , or w hateve r e lse you
might have on your desktop. You need a
reliable, comfortable keyboard and a clear,
backlit screen th at doesn ' t sme ar when
thin gs on-screen c hange. Buy fo r those
needs.

If your portable Mac is to act as your offi ce

lOBASE-T for (under) $200
Artisoft's AE-1/r 8 bit network
interface card gives you full 10BASE-T
connectivity for only 1199.*

tOBASE-T two station starter kit
Here it isl Your hottest opportunity to
start a10BASE-T network. Two AE-1/T
interface cards, one Peer- Hub~
intelligent hub on a card, software and
25 feet of twisted pair cable. Every
thing you need for an outstanding two
node network... 1899.*

This is your cup of T!
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AI1isoff IS... lOBASE-T

l: ARTISOFT
Revolutionizing Connectivity
691 E. River Road, Tucson, AZ. 85704
Headquarters 602-293-4000
Sales/Technical Support 602-293-6363
Fax 602-293-8065
• ManufacMers suggested retail price

© 199t Arllsolt. Inc. All rights reserved. Ar1isoll: AI ,sou, Inc.:
AE -11T and Peer-Hub are trademarks of Anlsoll, Inc.

Circle 18 on Inquiry Card.

while you' re trave ling, then consider buy
ing a Ilsi or an LC, match it with a Dyna
mac bac klit LCD fo ld-up di splay, and lug
the whole thing in the Dynamac's carry ing
case. Thi s setup weighs about the same as
an old Mac Po rta bl e and has about th e
same general bulk . The new 68030-based
Class ic fl , stuck in a Mac tote bag, would
give you similar functionality (less the Dy
namac 's gray-scale di splay) in a sli ghtl y
bulkier an d heavier confi guration . Even
the old Mac Portable-when you add an 8
MB third-part y pse udo-stati c RAM card
and the Apple back lighting-is a pretty
good performer and is quite ru gged .
Don ' t underestimate your need for quick
portability. Even if you find th at you have
to lug th at LC/Dyn amac combo around
for the big jobs, you might also need some
thing quick and light to take notes at meet
ings, or to take on th at one-day consult
in g trip, or to keep with you in the fie ld
w hen yo u are trac kin g do wn clie nts or
trouble hooting problems. For those needs,
you don ' t want to carry anything heavy,
but you still wiml somet11ing tliat's alJ Mac.
You migh t consider the Apple Power
Book I 00 , but it lac ks a bu ilt-in fl oppy
dri ve and sports a c umbersome track ball.
For me, the Out bound Notebook is the bet
te r c ho ice . It 's smalle r th an the Power
Book, has a fl oppy dri ve, and can be con
fig ured with a 20-, 40 -, o r 60-M B hard
drive. It come with an improved lsopoint
trac kin g device ca ll ed a Track.H ar. The
screen is back lit and highl y readable, and
you can pec ify a 16-M Hz 68000 C PU or
a faster 68030.
Its onl y drawback is that it 's based on

Statistics

IMP® for your Apple Macintosh®combines
classical statistics with today's most dynamic
graphics...to give you a way to discover more,
interact more, and understand more about your
hard-earned data.

Version 2 Now Available.
New tools in JMP include quality control charts,
nonlinear regression, multiple comparisons,
multivariate analysis of variance with repeated
measures, random effects, and power calcula
tions. All easy to use ...and to understand!
Yours from SAS Institute Inc., the most
respected name in data analysis software.
lyze
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SAS Institute Inc.
Attention: JMP Sales
SAS Campus Drive
Cary, NC 27513
Phone 919-677-8000
Fax 919-677-8166

Tool
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50

For details about JMP, including a free
demo disk, give our JMP Sal.es Team a call
at 919-677-8000. Or write us at:
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Free Demo Disk. Just Call Today.
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DEMOOMl< 617•861 ·9767
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Circle 130 on Inquiry Card.
JMP is a rcgis1cred l18dcmark of SAS Institute Inc.
Macintosh is a registered 1radcmark of Apple
Computer. Inc.
Copyright ® J99 1 by SAS lnslitute lnc.
Primed in 1hc USA.

Circle 192 on Inquiry Card.
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Panda-monium
Your plinthead could be at fault: Pw1S aside, if your dot-matrix
printouts are light, jagged or incomplete, you may need to
rehtrbish or replace the printhead. Panda can save you money,
and get your printer running like new. Over 400 types of
printheads refurbished and many new in-stock! Call today.
MxleJ
Apple lmagewiiler I
Apple lmagewiiler II
Epsan LQ2550
Epsan LQB00/1 000
Epson LQ850/1 050
Epson LX 80/ 90
Epsan MX/RX 100
Epsan MX/RX 80
IBM Proprinler X24
IBMProprinler

._...
l"'

'9

New Price Repair
594.00
552.00
94.00
69.00
249.00
129.00
218.00
129.00
210.00
129.00
90.00
58.00
77.00
58.00
74.00
58.00
407.00
129.00
99.00
69.00

MxleJ

New Price Repair

NEC 5200/ 5300
NEC P6/ P7
Okidala 84/ 92/ 93
Okidata 182/183/ 192/ 193
Okidata 293
Panasonic 1080/ 1090
Panasonic 1124
Siar NB 10/24
Siar NX 10
Toshiba 3SI

5238.00 511 4.00
308.00 117.00
138.00
58.00
99.00
58.00
275.00 134.00
101.00
82.00
147.00 104.00
199.00 122.00
69.00
54.00
424.00 140.00

Recharge inkjet ar
bubble jet cartridges
Jetfill 2-pack
$16.95

Call 24 hours aday for more info

!,Qs!!

Qdefl1g Wo: W.manty: n.furbishment-6
months; new- 90 days. Go\'cmmental &
Edurntional PO; om>pted. Prices su1*'C1 lo

(800) 580-3232

-~

change. Te><-is residents add 8%sale; k1x.

2324 Ridgepoinl Dr ., #A• Austin, TX 78754 • (512) 832-9385

SLOTLESS???
2 to 7 expansion slots with internal drives.

ex•PORT Takes most off shelf XT/AT bus cards.

•Compatible Works with all Desktops/Laptops, P.C.'s
•Simple Plugs into printer port, printer passes through .
•Fast Same speed as internal drive.
size external hard drive
eX·DRIVE 40Pocket
MB-600 MB.

XD-300
$469.00
$599.00
$699.00
$899.00

(602)
(800)
(213)
(714)
(301)
(216)
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Dynamac LCD
for Mac LC ........................... $ 1349

Dynamac Technologies, Inc.
I l 98 Boston at Bowen
Denver, CO 80202
(303) 296-0606
fax: (303) 296-9540
Circle 1060 on Inquiry Cord.

Outbound Systems, Inc.

or GLOBAL TECHNOLOGIES INC.

831-0339 (l>Z)
767 -6728 (CA)
534·2444 (CA)
996-0690 (CA)
770-1155 (MA)
673-5155 (OH)

ITEMS DISCUSSED

4840 Pearl East Cir.
Boulder, CO 80301
(303) 786-9200
fax: (303) 786-861 I
Circle 1061 on Inquiry Cord.

LIGHTEK
Df'161Cl"

Don Crabb is th e director of laboratories
and a senior /ecwrerfor the computer sci
en ce departm ent at the Uni ve rs ity of
Chicago. He is also a comribwing editor
f or BYTE. He can be comacted on BIX
as "decrabb ."
Your questions and commews are wel
come. Writ e to: Edito r, BYTE, On e
Phoenix Mill Lan e, Peter/Jorough , NH
03458.

Outbound Notebook
2000, 2030 ........ .. ...~ ... $2829-$4399

2"x5"x7"
40MB
BOMB
120MB
200MB

the Mac Plu s or SE's ROM chips, so it
can' t directly address more than 4 MB of
RAM . But Outbound has worked around
that by offering a fast 60-MB silicon RAM
di sk in the 6 8030 model. The company
has even com e up with it s own virtual
memory implementation that works on the
Notebook 2030. I look forward to beating
up on a Notebook over the next year to
see if it can stand the abuse that both the
Outbound laptop and the Mac Portable
have undergone over the past year.
As a Mac user, then, I have no choice
but to make do with the portable offerings
available while hoping that the "new" Ap
ple starts licensing its ROM chips. (Hey,
anything is possible. Did you ever think
that Apple and IBM would make a deal
with one another?) Even though I'm jeal
ous of the DOS folks and their myriad dif
ferent portable PCs, I wouldn't trade 'em
for a single old nonbacklit Mac Portable.
Maybe you think I'm nuts, but I prefer to
call it dedication. •

(216)
(800)
(206)
(514)
(514)
(604)

Distribution Centers

676-8899 (OH)
221-1119 (Vl)
624-2388 (INA)
487-9293 (MONTREAL)
878-9101 (MONTREAL)
261-1800 (VANCOUVER)

Circle 302 on Inquiry Cord (RESELLERS: 303).

PowerBook
100, 140, 170 .. ............ $2299-$4599

Apple Computer, Inc.
20525 Mariani Ave.
Cupertino, CA 950 14
(408) 996-1010
Circle 1062 on Inquiry Cord.
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Are you satisfied witlr
dard with non-glare and
the perfonnance of your
anti-static treated CRTs to produce a
present color monitor?
sharp, clear image which reduces
·~ .§;'
Application running on Supe'~ .·
eyestrain. TI1ey are also compli
VGA graphics cards with MS
..___,;;;;=:::::;::;......._ _..========:::~~=~==-~
ant with Wv Rheinland speci
fication concerning possible
Windows 3.0 need color moni
harmful effects from electromagnetic radi
tors with higher resolution compatibility
monitors provid e for a typical display
and clear, flicker-free screens.
by 220 mm. And with Flat ation.
area of 300
IDEK's MULTIFLAT 17 inch color
Screen Technology CRTs and front
IDEK Color Monitors ...setting a new
monitors meet this need with auto-scan
standard for high resolution 17 inch color
mounted horizontal and vertical si zing
functionality which supports VGA, Super
controls, you can maximize this display
displays. V\lhy settle for anything but the
area to the very edge of the screen.
best?
VGA, XGA and 1280 by 1024 non-inter
laced graphics modes. There's a choice of
IDEK also offers its MULTIFLAT Series of 21 inch
models available to suit any application ...
Are you satisfied with
tlze safehj features of your
Flat Screen Color Monitors that deliver the
whether it's Multi-Media, CAD/ CAM,
present color monitor?
same superior resolution and performance
Presentation Graphics, Desktop Publish

mm

ing, or Business Graphics. All our 17 inch

IDEK MULTIFLAT Series

I

~odei
• '~

.....

! >':·;

•

I

,,, H F.-eguency

MF-5017
MF-5i17
l?1nC11 MF-5217
0Rl1 MQll~
• MF-5317
• MF-5417
MF-5021
· lli' ' ilJlf.15121
211nch MF'-5221
CRT MonitOrs

15 to 38 kHz
20 to 50 kHz
30 to 57 kHz
30 to 65 kHz
30to 80 kHz

* A. R:f ffnti/1 ,...M~-5421.

kHz

~MF•5321

15 to 38
21to50
30 to 80
30 to 80
30 to 80

kHz
kHz
kHz
kHz

IDEK's 17 inch monitors come stan

•comi11gsoo11

Dot
0.31
0.28
0.28
0.28
0.28
0.31
0.31
0.31
0.31
0.26

I

Resolution
1024
1024
1024
1280
1280
1024
1024
1280
1280
1600

x 768
x 768
x 768
x 1024
x 1280
x 768
x
x

x
x

768
1280
1280
1600

as the other members of the IDEK lineup.

IBEIC
liYil/lla

llYAMA ELECTRIC CO.,LTD.
Overseas Division:7Th Fl.. US Hanzomon Bid., 2-13,
Hayabusa-cho, Chiyoda-ku, Tokyo 102, Japan
Phone:(81 )3-3265-6081 Fax:(81 )3-3265-6083

llYAMA Europe BV.
Kruisweg 587, 2132 NA Hoofddrop, the Netherlands
llYAMA North America Inc.
650 Louis Drive, Suite 120, Wanninster, PA 18974 U.S.A.
Phone:(1 )215-957-6543 Fax:(1 )215-957-6551

Circle 72 on Inquiry Card.

SpeedEdit

Intel 386/486
C Code Builder

by Bradford Business Systems

by Intel Corporation
Open Inters new 3861486 C Code
Builder"' Kit. And tear into the
increased memory and perf0<manoe of
32-b~ DOS protected mode. Inside,
you'll find everything you need to
develop 32·bit applications. Thal means
you get a Microsoft and ANSI corTl)81ble
C Colllliler and Libraries, Linker,
Lbrarian, Make Utirity, and Source Level
Debugger. We've even Included a DOS
Extender that's DPMl-corrpliant.
Collllliancy that enables easy migration
to Windows from Microsoft. No royalties
to pay.
PS Price: $579
UST: $695
FastFtUls 2799.()28

S86DEVELOPMENI'

dBASE IV
dBFAST/PLUS
dBMANV
dB XL
FoxPro 2.0
FoxBASE +
QuickSliver

795 549

UST Price PS Price
386 Max5.12
$ 130 $ 95
495 479
386IDOS Extender
Blue MAX
155 139
DESO.-lew 386
220 189
F77-EM32 + OS/386
1390 1149
595 479
FoxBASE+/386 High C 3861486
995 999
NOP Fortran 386
895 829
QEMM386
100 75
SVS C31ANSI C Comp. 1195 325
WATCOM C8.5 386
795 639
Zortech C++ Dev.
700 629

CLARION Prof. Dev.V2.1 845 475
699 669
File Pro Plus
499 499
_Magic PC
795 555
Paradox V3.5
795 645
R:BASE3.1

ASSEMBLY

DBMS CODE GENERATORS

MS rMSM
Spontaneous Assembly

895
189
295
495
99
199

Ul2 Developer's Release 595 449

819
179
235

349
69
189

495 479
99
69
495 349
495 439

CASE & PROTOTYPERS
Demo II V3 .0
EasyCase Plus
G-Base Professional
Instant Replay Prof.
Layout
Show Partner FIX

249
495
799
595
300
395

239
449
699
575
239
295

Blast PC Plus
295
C Asynch Manager 3.0 189
Essen tial COMM
329
Greenleaf Comm Library 359
HyperACCESSN for DOS100
Procomm Plus
119
QulckComm
139

245
139
249
329
75
99
129

549 469
795 570

DBMS TOOLS &:
LIBRARIES
300
Artful Two
Accsys for dBASE
395
200
CLEAR + for dBASE
295
C-OdeBase 4
Code Base++
295
169
Comet Multiport
Comm Tools for Clipper 299
698
C Works
1000
dBX/dBport w/source
295
dGE 4.0
dSalvage Professional
200
Essential B-tree
199
595
Faircom c-tree Plus
FLIPPER Graphics Lib. 295
FUNCky.LIB
249
Net Lib
299
595
Novell BTrleve
195
Pro Clip
R&R for dBASE & Comp. 249
149
R&R Code Generator
Scrim age
149

289
349
179
269
269
149
269
649
895
279
195
149
495
279
239
269
479
185
229
129
139

DEBUGGERS/
DISASSEMBLERS
Dis/Doc Professional
Multiscope for DOS
Periscope/EM
Periscope VOK
Periscope JV

Hi.Jaak Release 2.1
by Inset Systems Inc.
HUaak 2 .1 Is a graphics
conversion and screen capture
utility that translates more than 43
graphics file formats such as
GEM, PICT 1&11, CGM, DRW,
HPGL, PIC, DSF, PCS, MAC, TIF,
and supports more than 25 group
3 fax device formats . SK pop-up
provides capture function of both
text and graphics screens,
lndudlng Windows 3.0 screens.
UST: $199
PS Price: $149
FostFaxls 1085-()()3

599 549
395 289
795 735

DataBoss
Genlfer
Pro-C w/Workbench

CLANGUAGECOMPILERS
Instant C
OulckC
Mlcrosolt C 6.0

DBMS

150 105
199 159

BASIC &:ADD-ONS
BAS-C Commercial
dB/LIB Professional
GFA BASIC 386
Mlaosoft BASIC PDS
MS QulckBASIC V4.5
QulckPak Prof. V4.0

395 315
295 219
249 169
795 499
395 271J
599 399

SpeedEdlt Is a professional level
text editor available for Windows
3.0, X·Wlndows Motif, & X·
Windows OpenLook as a true
windows appllcation. Also available
are DOS, OS/2, SunOS, SCO Unix
& Xenix , Interactive Unix, ATT
Unix, HP-UX, MPE & MPE-XL
character versions. Includes user
customization; ODE; regular
expressions; language sensitivity;
keyboard macros; multiple me
access; compilation & testing from
within . Call for Unix, MPE & multi·
user prtdng.
UST: $295
Fas1Fa.x1s 2835..()()4

250 229
179 99
295 259
495 459
Vart es

Develop and debug 32-blt
applications for extended DOS
and Windows. Includes royalty
free 32-blt DOS extender, true 32·
bit Windows GUI Application Klt,
our fast, tight, and rellable 32·blt
Code Optimizer, licensed
Microsoft Windows SOK
Components, an Interactive
Source-Level Debugger, an
Exea.itlon Profiler and Morel

PS Price: $639

GATE

Advanced soft wan: ICSting for serious
testing professionals
by lnfoMcntor Software
GATE is a poweriul tool for automated
testing cl all graphics and text
appr.cations. GATE provides essential
capture playb.~ck functions, aucll as
capturing rrDUID evanl1, keystrokes,
graphics and text saeens. You can
quickly isolate bugs with the
autonutic:illy aeatad status reporls.
Corrbine GATE with terminal emulation
soltware to test mainframe and
minicolll'uter software. GATE works
with the ON STAGE Soltware Test
Lbrary Manager for large scale software
testing.
LIST P8 Prioo
GATE
ON STAGE

$395

SlSO

$595

$525

FutFua SJ70~1

1-800-421-8006

PVCS Professional Editor

INSTALIT

by INTERSOL V

(Formerly SAGE

by HPI- Helpful Programs, Inc.

Soft~)

Feature for feature, the most
complete Installer on the marl<et.
Even complex products can start
with scripts as small as two lines
and then evolve to thousands of
lines II you wish . Automatic
master disk builder Included with
state-of-the-art compression and
file splitting. Available with source
and for OS/2 and Microsoft
Windows. Windows version offers
generalized dialogs, DLL access.
and more.
UST PS Price

You11 be instanUy more productive
with the PVCS Professional Editor
than any editor you use today .
The quick Installation, elegant
mouse support, advanced user
Interlace. and point-and-shoot
help get you running Immediately.
II you prefer the commands and
keystrokes of a popular editor, our
turnkey emulations duplicate them
precisely. and you still gain the
Editor's advanced features and
windowing capabilities.
UST: $400
PS Price: $349
Fo.slFazJs l JJ .(}6()

$149
Windows

$199

$139
$189

Fo.slFaz16 2718-001

PRO-C

Multi-Edit

by PRO-C Limited

by American Cybernetics

PRO-C Is a complete C source
code application generator that
produces commented, fully
documented , error-free C code.
PRO-C Workbench (Included)
allows users to customize their
applications. Features Include:
screen, report, menu and batch
update modules; Interlaces to
many database formats. (PRO
TREE and Btrleve 5 .0 Interlaces
are lnduded); ~mented keys ;
relational capablhtles ; mouse
support; and password protection.
UST: $795
PS Price: $735 ,
FastFtuts 1243-002

EASIER, FASTER & BETTER
THAN EVER!
Multi-Edit has always been your
best text editing value. Now
version 5.0 adds: Wmdows!SAA
style interface, seamless Mouse
Support , expanded onllne help &
manuals (LOTS of useful
examples), full EMS support, plus
hundreds of new features!
Inexpensive - NOT CHEAP I
You'Ve gona see this!
FREE DEMO
UST: $129
PS Price: $119
FastFaxts 1067-006

Sourcer 486 w/BIOS
pre-proc.
170
Turbo Debugger & Tools 150

Install SHIELD
by The Stirling Group
A ful~fealured installalion program
buader especially for Windows!PM
applications . Allows you to build
Windows 3.0, & PowerPoint like
installalion programs. A built-in si~le
install language allows you to cteale
COITlJlete installalion programs without
81lY programming. % Co~leto & olhot
feedback controls built-in. High-per
formance data corrpression. Ho\:> &
instrucfion windows. Automatically
builds program groups, items & icons.
Installation logic based on hardware
configuration and memory. Allows
into16gent ed~ing ol INI mos,
AUTOEXEC.BAT & CONFIG.SYS.

UST: $395

149
119

DEVELOPMENT TOOLS
1st Class Dev.
AllClear
ASMFLOW Prof.
Blinker
dANALYST Gold
Windows & DOS
C-DOC
Charge
CLEAR+ for C
Codan
Install
INSTALIT w/source
MKS Make
MKS RCS
PC-Lint
PVCS Config . Builder
PVCS Version Manager
.RTLINK Plus
.RT Patch
Sourcerer's Appr: Prof.
The Documenter
TUB

PS Price: $369

FastFazJs 2929-015

SVS C3 ANSI C, Pascal, or
FORTRAN-77
by Silicon Valley Software
Only from the Programmer's Shop/
ANSI compliant. optimizing . 32-bit
compilers; DPMl-compllant,
royalty-free DOS extender; source
level debugger; utilities. Supports
"flat model" code. Linker. librarian.
make, i387 emulation , W31/4167
support. Interoperable languages!
UST
PS Price
ANSI C
$1195
$325
$325
Pascal
S1195
FORTRAN $1495
$395
FastFaxts 1958--048 (CJ. 1958-049
(FORTRAN), 1958-050 (Pascal)

995 929
300 259
200 179
249 235
100
179
95
179
349
219
239
129

495
169
99
200
395
250
249
149
249
139
250
600
495
495
499
295
100

229
115
221

530
419
419
459

229
89

EDITORS
89
89
249 Call
129 119
145
so
129 119
325 279
250 229

BB ROWSE
BRIEF
Briefer C++
Cheetah
dBrlel
Emacs
Epsilon

150 139
300 249
295 249
295 265
185 159

KEDIT
PVCS Profes . Editor
SPF/PC
SpeedEdlt
Vedlt+

FORTRAN
595 549
FnL FORTRAN
Microsoft FORTRAN 5.1 450 309
RM'FORTRAN
595 499
495 449
Watcom FORTRAN

n

GRAPIDCS
Essential Graphics Chatt
GFX Graphics Library
GraphiC
graphics-Menu
WI Data Entry
GSS Graphics Dev1 Tiki.
GX Effects
wt Source
GX Text
w/ Source
HALO Professional
MetaWINDOW/PLUS
PCX Programmer's Tlkt.
QulckPlx
Victor w/source
Z-Phigs Professional

399 349
150 139
465 419
249
795
199
399
149

229
699
179
369
129
299 269
395 319
395 349
249 229
495 479
295 279
795 769

HARDWARE
80367-33
Boca 1024 VGA
FasMath 83D87-16
Hard Card llXL
MouseMan
Model 200DL UPS

299 289
295 200
570 359
579 449
119
99
199 189
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The Programmer's Shop is
BLAST PROFESSIONAL

UNIX

by USRobotics

Co!11'1ete file transfer. remote control
and tenrlilal emulation capabil~ies .
Provides Socket support for terminal
emulalion and me transfer over TCP/IP
Ethernet environments. Fast, orror·froo
file transfer·using all popular protocob
including Zmodom. Choose from PC
ANSI Color. DEC VT320/220'100/52,
WYSE 60/50, TV920, A111'9X080,
AOM3A, nY and Terminal PASSTHRU
emulation wilh C0!11'1ete keyborud
remapping. Cofllllete screen and
keyboard control cl remote PC·based
workstations ; vidoo scaling and aync

control for FAST graphics ; menu·drivon
setup; and more.

UST: $495 (386 or 486) PS Price: $395
FaslFaxJs I 674 .()()9
429 339
599

OBJECT-OBIENTED/C++
495
Borland C++
C++ Science & Englneer1000
M++
295
Poet/OOS
399
Smalltalk/V
125
Zinc Interface library
200

379
895
279
379

85
179

OTHER PRODUCTS
Alpha RPL
Bootcon
carbon Copy
Disk Dupe Pro
EasyFlow
Fas ti
FastBack Plus
Flow Charting Ill
HEADROOM
HIJaak
Lapllnk Ill
link & Locate ++ - Ext.
Mace Utilities
Norton And.Virus
Norton Utilities 6.0
pcANYWHERE IV
PC Tools Deluxe 7.1
PC-KWIK Power Pak
Pre Cursor
Remote2
SplnAite 11
System Sleuth Pro
Tame
Turbo EMS

595

99

60 Call
199
179
230
99
189
250
130
199
150
479
149
129
179
179
179
130
96
195
89
149
49
100

179
159
199
89
159
199
89
149
129
399
99
119
149
159
149
119
89
139
89
99
49
89

495
300
99
175
159
125

439
199
69
159
107
109

P ASCAL
MetaWare Prof. Pascal
Microsoft Pascal
Quick Pascal
Pascal ASYNCH Mgr.
Turbo Pascal 6.0
Turbo Professional

TEXT SCREEN ADD-ONS
C Worthy w/Forms
449
Greenleaf DataWlndows 395
Hl·SCAEEN Pro II
395
MEWEL Window System 295
POWER SCREEN
149
Vitamin C
395
VC Screen - painter
149
Vermont Views w/ source 890

379
339
319
279
129
369
139
819

UNJXi.xENix
db_Fll¥JRETRIEVE MU 595 569
ESIXN Rel4Dev. 2/USl'.1 295 1229
ESIXN' unltd
1695 1595
Varlas
lnformix SOL
lnteracti\/e Systems:
UNIX Sys. V/388 4.0:
1795 1595
G'raph & Dev.
1295 1145
Starter
2795 2475
Complete
995 929
LPI-FORTRAN
Call
M++ for Unix
Call
M++ for Unix w/ source
Microport V/4 Complete 3000 2879
Norton Utilities for Unix 295 269
San la Cruz Operations:
UNIX Operating Sys. 595 559
995 895
UNIX Dev 't System
495 429
VP/ix
XENIX Oper. Sys. 386 595 559
XENIX Dev. Sys. 386 795 689
UHC UNIX Sys. V Rel.4 2395 2199
WordTech Quicksilver 1495 1295

WINDOWS & OS/2
249 225
ACTOR 4.0
ACTOR Professional 4.0 495 449
BRIEF for OS/2
249 Call
Case: PM (for C or C++) 1995 1899
Case: W Corporate Vers. 995 969
Class l\Aanager
399 379
495 395
dBFAST/Windows
GFA BASIC for Windows 495 295
495 455
Graphics Server SOK
1995 Cali
Guild
Instant Wi ndows for Win . 495 439
KnowledgePro Windows 549 395
149 119
MS Windows V3.0
MS Windows SOK V3.0 500 365
Multiscope Windows Deb.379 315
395 379
Objectrieve/Windows
Call
ObjectVislon by Borland
OpU.ink/Windows
350 345
500 369
OS/2 PM Toolkit 1.2
Poet/Windows
499 469
695 675
ProtoView
199 149
Quick C for Windows
Real izer
395 349
Smalltalk/V PM
500 399
Time after n me
80 75
Tool Book
395 349
Visual BASIC
199 165
WindowsMaker Prof.
995 895

MachTEN
by Tenon Intersystems
A Smaller, Sin-pier UNIX!
Mach'"' turns your Macintosh into a ful y
featu...c:t Berkeley 4.3BSO Unix
workstalion. Mach'"' includes the NII
TCP su~e of protocob, NFS, UUCP, and
r·series. Unix mukHasking lets yOIJ run
multiple Macintosh applications along
with mult"le Unix applications. All wilh
the friendly Macintosh "point & ci cl<"
interface. Built on a Carnegie Mel on
Mach foundation. Tums trVery Macintosh
into an open system. Macintosh Classic
thru Mnclllx ; 4MB ; 40MB disk.

Mach'°' Worlatation
Ocvclopm:nt Sy>tcm
Optlon

LIST

$S9S
$395

GH OST

Software Testlng the Easy Way.

by Vermont Creative Software
Ghost Is an Indispensable tool for
automatic testing of all software.
You can create complete test
scripts and run them each time a
change Is Introduced to your
program. Ghost compares screen
shots from your test before and
after changes. You also get
reports of all changes, quickly
Identifying bugsl Ghost needs no
extra hardware and only 16K of
memory.
UST: $195
PS Price: $189
FastFaxts 169..()79

DataBoss 3.5
by Kedwell Software
DalaBoss 3.5 ls a complete
environment for developing
relati onal database applications
and generating Pascal or CJC++
source code.
DalaBoss has a powerful
WVSIWVG report designer and
true context sensitive help
throughout. •pe Week" reviewed
OataBoss as the most complete
database creation system around
for the PC.
UST: $795
PS Price: $725
FaslFaxts Sl77..()()J

Clipper 5.01
by Nantucket Corp.
Cli pper's open architecture lends
unprecedented freedom to
application development. Its
language Is fully extensible with
user-defined functions and new
user-defined commands . You can
extend the language with routines
wrinen In Clipper Itself, or Integrate
code from other lanJluages like C,
Assembler, dBASE an<l Pascal.
Develop applications larger than
available memory, without defining
overtays. Clipper's complier
generates stand·alone, executable
files for cost.free, unrestricted
distribution.
UST: $795
PS Price: $570
astF ts
9..()()

1-800-421-8006

WindowsMAKER"'
Professional

ZOOM Modem V-32
Turbo

by Blue Sky Software"'

by ZOOM Telephonies

The fastest way to create MS
Windows applications In C.
Generates the Windows .EXE w/
complete source & !)reduction files
(no royalties). Just Point & Click to
define the Windows user interface.
Lets you animate ~our design to
Instantly test look & feel and make
changes on the ny without needing
to compile. Custom code Is
preserved during code regenera
tion. This Is the power-user
version of the best-seller
WindowsMAKER with a lot of
added functionality .
LIST: $995
PS Price: $895
FastFaxts 2001-006

• V.32 compliant with V.42bis
COffllression and MNP5
• Speeds up to 38,400 bps compressed
and 12,000 bps uncompressed
• Zoom'• unique Turbo mode provides
25% faster throughput than other v.'J2/
V.42bis modems
• Ideal for remote maintenance, kuJ!e file .
transfers, CAD, and desktop publ1Shing f
• Up to sixteen times faster than 2400
bps modems - save up to 90% on your
long distance phone charges
• Available as internal and external
models

UST: $599
Fa.stFaxts 2959-013

386MATLAB"'

.RTPatch

Tho

MATH

~
386 MATLAB is the premier interactive
and programmable software package
for high-perloHnance numeric
COOJ>ulation in scientnic and
engineering applications. It corrbines
numerical analysis, matrix
COIT'j)utation, and 20130 graphics, with
an easy-to-use interlace where
problems and solutions are expressed
mathematically. 386 MATLAB
Application Toolboxes add specialized funciions for a broad range cl applica!ions such
as signal processing, control system design, parametric modelling, splines, and
optimization.

UST: $1595

FastFaxts 879-016

PS Price: $1585

LightShip™
by Pilot Executive Software
LightShip, a Windows-based
development front end for clienVserver
information systoms, can bring
information to your PC from any
program or source in a graphical,
colorful display.
•Data-Driven'" hot·spots for flexibility
and low maintenance costs.
•Full suppor1 for Windows ODE and
DLLs
·
•Ease of development through visual,
object-oriented programming
•Up·to-the-minute access to mission
crnical information on PCs, LAN
S8'Vers. minis, or even mainframes
and external aourc:os.

UST: $795

PS Price: $785

FastFaxts 4385-001

What is FastFaxts?
Access literature on any of our
products via FAX machine. FREE!
Call 617-740-0025 from
any fax phone!
Follow the voice computer's instructions and
enteryourproduct's code number . Then await
your instant print out of product literature.

by Pocket Soft, Inc.
.RTPatch allows you to
update files or entire
systems by sending only
the changes between
versions. . RTPatch
compares the old version
of a file (or set of files) to
the new version, and
creates a small patch file
that contains just the differences. This
patch file is then sent to the end user. The patch file is
then used to change the end user's old version into the
new one.
The advantages of patching are numerous: Patches
are typically very small and therefore use less disk
media or BBS time. Patches are also very easy to
create and apply, thus taking the hassle out of updating.
Patches can also be posted on public BBS's without
fear of theft since the patch is useless if you do not have
an original copy of the program. Finally, patches are
very safe. Extensive verification insures that a correct
patch is created and applied.
.RTPatch works on any file type in DOS, OS/2, and
Windows , and comes with a full 45-day, no-risk, money
back guarantee. There are NO RUN-TIME charges or
Royalties of any kind.

PS Price: $419

LIST: $495

FastFaxts 127-7013

'11 111~ l,llfM;Jllltltll~Ii~ Sllf)I,
800 - 421 - 8006

NationalAccounts
800-446-1185

~

~

90 Industrial Park Road, Hingham, MA 02043 •Canada 800-446-3846 •Mass. 617-740-2510 •FAX: 617-749-2018
Credit card orders processed only when product is shipped. All prices subject to change. Int'!. prices will vary.
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DAV ID
FIEDLER

E-MAIL FOR POWER USERS
Postmaster, postmaster,
Look and see.
Is there some E-mail
In your spooler for me?

nle s your computer really is an
island you no doubt spend acer
tain amount of your day sending
and receiving E-mail. And unless
you like poring over mail-header
information, you probably want your mail
interface program to shield you from as
many details of the mailing process as pos
sible.
What else you demand from your mailer
depends on your tyle, technical expertise,
and how much tim e yo u have to foo l
around with this sort of thing. That's why
the selectio n of a mai ler i as intense ly
personal as your favorite text editor.

U
Elm

I am no fan of the standard Unix mailer,
and long ago 1 settled on Elm as my own

mailer. Elm, originated by Dave Taylor,
is a full- creen, intelligent "user agent"
program that works with the mail-deliv
ery program (e.g., smail, e.xecmail, or
rmail) already on your computer. It 's
easy and intuitive to use.
Elm is comp liant with RFC-822-stan
dard messages, and it knows how to ac
cess the pathalias database for the
fastest routing of your E-ma il. Because of
this, you on ly have to save someone's log
in name and machine node when storing an
alias, and Elm will automaticall y deter
mine the be t file path (which may change
over time as the comp.mail.maps are re
vised). Perhaps Elm s best fea ture is its
ability to automatically save incoming and
outgoing mai l in separate fo lders by the
name of the sender or addressee.
Elm come with a filter program for pro
grammable, automatic handling of routine
correspondence. It also has an auto-reply
functjon , much like a mai l answering ma
chine, for when you re out of the office.
(However, I' ve neve r been able to get
ILLUSTRATION: KATHERINE MAHONEY Q 1991

ei th er of th ese features to work sa ti s
factorily on my machine.)
Elm is a large (almost 300 KB on a 386)
but fast program. At thi writing, Elm
2.3.11 is the current version, but version
2.4 is expected to be ava ilable about the
time this issue reaches you. The main dis
advantage of Elm i that you can ' t buy it
anywhere: It 's free, but you have to find,
download, configure, and compile it your
self. For those who enjoy working with
top-qua lity, freely avai lable software, tills
is also one of its main advan tages.
However, Elm has already been ported to
most popular Unix machines, so you won't
have much debugging work to do. Best of
all , you ca n eas il y config ure many of

There's a Unix mail
management program for
every personality

Elm s operation to your persona l style
simpl y by changing a few lines in the
.elmrc file-no C expertise is needed.

Cymail 1.2
Cymail is an attempt to take some of the
features of other mailers, make those fea
tures easier to use, add a few new ones,
and sell a good product for a reasonable
price. With those parameters in mind, it
shou ld be a successfu l product for Cyantic
Systems.
A quick perusa l of the excellent man u
al should have even the newest users up
and running in a short amount of time.
Virtually everything you need to know ap
pear on the full-screen menu interface,
and warnings are displayed at just the right
time (before you do something that can
get you into trouble).
Aliases are supported although you have
to specify the full machine-to-machine
'bang' path if you' re using UUCP, be
cause Cymail does n' t make use of th e
pathalias database. Aliases let you
specify a name th at 's easy to remember
(e.g., "david" for the equivalent "david@in
fopro.uucp' ').
Cymail looks forward to a future when
more Un ix machines will have the ability
to perform fax transmi ssions. For sending
mail via fax, the authors provide a menu
choice that you can configure to your fax
program.
One of Cymail be t features is its sim
ple method of attaching either text or bi
nary files to mail messages. It uses the
uuencode/uudecode facility avai lable
on virtually all Unix machine , so attached
files can be extracted by the receiving par
ty even if that person doesn ' t have Cy
mail.
Cymail comes with a si mpl e text edi
tor-all the commands are displayed at
the top of the screen. However, you can
easily specify your favorite editor in the
c ymailrc file along with a few other
options.
Cymail i currently avai lable on the Sun
DECEMBER 1991 • BYT E 295
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ITEMS DISCUSSED
Cymail l.2 ............. .from $ 145 per
workstation
Cyantic Systems
24 Mabelle Ave. , Suite 3309
Etobicoke, Ontario,
Canada M9A 4X8
(4 16) 234-9048
fax: (416) 234-0477
Circle 1146 on Inquiry Card.
Z-Mail 2.0.0
single user ........................... $295
IQ users ........................... ..$2495
100 users ............. ........... $ 15,000
Siren Software Corp.
750 Menlo Ave., Suite 200
Menlo Park, CA 94025
(800) 457-4736
(4 15) 322-0600
fax: (4 15) 322-4023
Circle 1147 on Inquiry Card.
Elm .. ....... ......... ............... .. ....... free
Archive sites: any
comp.sources .unix archive site,
including UUNET.UU .NET
at (900) 468-7727 and
BIX uni x.sources

Sparcstation, 386- a nd 486-based Unix
systems, and the Amiga 3000UX . 1 found
that it installed and worked exactly as ad
vertised. This is not an inconsequential
feature with today 's complex mail and op
eraling systems. Tf I could change any
thin g in Cymail , I would le t users be able
to hide the mail headers whe n reading
mail ; there can be a lot of them!

Z-Mail 2.0.0
Z-Mail from Siren Software, wriuen by
Dan Helle r and Bart Schaefer, is a tour de
force of good GUI coding. ln fact, it 's ar
g uably more configurable than Elm (for
which you get the source code!) . Avail
able under both Motif and Open Look en
vironmenls, Z-Mail is huge (about 1.5 MB)
but fast on a machine of decent speed (e.g.,
a 33-MHz Compaq Deskpro 386 with 12
MB of RAM). While Z-Mail doesn ' t have
the database-search capabilities of Elm, it
does have some optimization built in, and
it can be told which nodes connect direct
ly to your host machine for more direct
reply routing.
Like Cymail , Z-Mail suppo rts a tt aching
either lex t or binary files to mai l messages.
However, Z-Mail goes further in it s im
plementation of this feature . It le ts you
specify th e exact program needed to deal
with the attachment , so the person receiv

ing the message can run that program au
tomatically, using the attachment as input
data.
Z-Mail is almost too full featured . For
instance, I 0 " message status codes '' can
appear on the screen next to each message
header being displayed, and almost 90 vari
ables and condilions can be set. lf you like
to tinker with your e nvironment and pro
gram s tart- up files and write your own
shell aliases, you 'II love Z-Mail. You can
even create your own GUI " buttons,'' with
user-specified actions, adding to the many
possibilities on Z-Mail's menu.
Thi s last feature is possible because rmmy
ofZ-Mail' s operations are written in a lan
guage called Z-Script, which lets you con
figure Z-Mail to operate the way you want.
The program has already been set up to
provide all the functions of regular Unix
mail , so new users won' t have any troubl e
learning it.
As the auth o rs point out, the ab ility to
add buttons. write high-leve l code, and
recognize attachments means that you can
write a di stributed a pplication based on
already-exi sting program s (e.g. , spread
sheets or databases) using E-mail to route
and process the data. Z-Mail can do much
more than just handling your E-mail for
you.
The refere nce manual is ove r 220 pages
long , a nd a 350-page book is available
with sam ple scripts and in-depth coverage
of Z-Script. Just so you don ' t think I'm
trying to scare you off, the Z-Mail user's
manual is only 80 pages long, clearly writ
ten, and not the least bit technical. Actu
ally, the user ' s manual is almost unneces
sary , because the interface is so obvious
(counl that as better than intuitive) and the
on-line help is so clear. I doubt lhat you'd
even have to open a manual for anything
less than writing your own Z-Script pro
grams.
Z-Mail will also run in a full-screen mode
suitable for ordinary character terminals,
although thi s user interface is disappoint
ing and not at all comparable to the GUI
implementation. Consider character-based
Z-Mail an eme rgency measure for dialing
via laptop (i.e. , don ' t bother buying Z
Mail if yo u don ' t have a GUI). Z-Mail is
available on most popular workstations,
including those from Sun, Mips, DEC, and
Apollo, and on machines that run SCO
Unix and Open Desktop.
I had a bit of trouble getting Z-Mail to in
stal l and run, due to Siren 's lice nse server
setup routin es. Apparently, some file per
miss ions were incorrect. Z-Mail is also
unique in that you can' t use it when you
get it; yo u must first contact the vendor
for a special pas word before it will run .
Finally , although file attachments are

ORDER YOURS NOW!

Put more power in your PC
Plug MKS Tuolkit into any DOS or OS/2
PC and you'll unleash more power and
flexibility than you ever believed your
hardware could handle. You'll find that
MKS Tuolkit is the essential piece of
DOS or OS/2 software after the operat
. ing system itself.
Advanced programming tools
once available only on UNIX"'' systems
are packed into MKS Tuolkit for DOS
or OS/2 - more than 150 of them,
including utilities for: • prototyping
• advanced conunand language
• conunand editing and history

Price : DOS $249, OS / 2
$349, DOS & OS / 2 $399,
Upgrade $69 (DOS only).
caJl for LAN and site license
prices.

• file processing • text manipulation
• compression • archiving • editing.
And MKS Tuolkit is easy to use,
with on-line manual pages, lots of
examples and quality documentation
for both novices and experienced users.

i
Tu order, call MKS at
;;;:j 1-800-265-2797 (continental U.S. only)
v1SA ]

~or
1

1

(519) 884-2251; Fax (.519) 884-8861
30-day money-back guarantee.

Ill•)

Circle 98 on Inquiry Card.

You'll be able to get the job done
effortlessly too, wherever you're work
ing. For laptop owners, our installa
tion procedure lets you load only the
utilities you want. For developers
working on a UNIX system and a PC,
we've made it easy to copy files
across systems. And MKS Tuolkit
tracks the POSIX2 standard, a plus
for developers in open systems en
vironments. Networks are perfect for
MKS Tuolkit too.
Plug in MKS Tuolkit and soar beyond
your hardware.

35 King Street North
Waterloo, Ontario
Canada. N2J 2W9
MKS and MKS Toolkit 1'.HO l tadumarks ol Mon ico Korn Systom s lnc
UNIX is a registered u adomark ot Unix Syslom L.aboralorlos, Inc.

Circle 191 on Inquiry Card.
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ni ce ly supported, T wasn' t able to auto
matically run particular programs by fil e
type exac tl y the way the documentation
promised. although they could be detached
as eparate files.

m•
111..

managing bibliographic data of
a ll types
comprehensive and user-friendl y
versati le: it interacts wit h Word. Wo rdPe rfect.
WordSlar

111. .

forward -look ing: lm porl functions from online
databases. DBasc and ASC II-fil es

111 •

unique: more than 400 reference fo rm ats for
th e lead ing journals worldwide

Order your d ..: 111 0 version today for only$ 14.95/
DM 30.00 . (Full y refunded from any subsequent order.)

A Range of Choices
There' much to like about Elm Cymail ,
and Z-Mai l. They improve on the standard
Unix mai l program by having a fu ll-screen
interface with sjmple menu (or bullon)
comm amls. All three products have the

cymail

would be

great for "just
users": people who

Please co 111 act:
VCH Software

don't want to get

P.O . Box 1011 (11

heavily involved in
the details of E-mail.

If You Need

A PC That
WillGo
Througfl Hell,

GetOne
Thats Been
There.

On the prod uctio n noor or in the fi eld, dust, heat and
vi bration can finish a PC in a hurry. Unless yo u're using ruggcd
ized PCs from Texas Micro.
Our PCs take a beating from the Fortune 100. In fact , 70 of
them put Texas Micro PCs through th e wringer every day.
Call and find out what Texas Micro PCs arc
made oL But don'_t delay, the pathway to hell is
paved wllh good mtenuons.

-TEXAS

lllMICRO

Call 1-800-627-8700.
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ability to save your mail in sepiu-ate named
fo lders, whi ch helps great Iy when yo u
want to rev iew a particu lar piece of co1Te
spondence. They all support address and
group aliases , message printing, forward 
ing, and reply ing (by reversing the original
mail path). And they all can operate seam
less ly even with complex mail delivery
agents like MMDF, ·which is delivered on
SCO Unix.
My fee lin g is th at Cymail wo uld be
great for "just users": people who don" t
want to get heavily involved in the deta il s
of E-mnil or mailers in general. Elm is per
fect fo r installations that can provide their
own support (or that have access to the
network for support). and you can't heat
th e price. Z-Mail. perhaps the ultimate
mai ler, shou ld be considered by an yone
with a workstation. •
D(/\·id Fiedler has heen a co11.rn /1a111 and
wri1er 011 Uni.r 10pics fo r over a decade
and has s1ar1ed several Unix publica1io11s.
His company , /11f0Pro Sys1e111s, produ ces
corpora1e image and 111arke1i11g l'ideos for
hig/1-1ech firms. Y011 can reach him 011 BIX
as "fled/er."
Your q11es1ions and co111111en1s are 111el
co111 e. Wri1e 10: Edi1or , BYTE . One
Ph oenix Mill Lan e. Peterborough, NH
03458.

UNlX is changing the world of computers.
the world of business - quite simply,
changing the world. ll' revolutionizing
office automation. It' required for U.S.
government computer contracts. It's the
backbone of in fonnati on strategies
worldwide.

and software reviews to help you invest
wi ely when you buy.

That's why you need UNIXWORLD - lhe
magazine that keeps you up to date on the
rapid ly changing world of open systems
computing. Each issue bring. you the latest
product trends and technical advances that
can affect your busines . The inside story on
some of the bigge ·t high-tech companies.
Easy-lo-understand programming tip and
tutorials 1ha1can help your company u e
UN IX to ils full est. And unbiased hardware

UHIXWORLD's in-deplh features go beyond
dry technical facts lo show how the pieces fil
together - 10 tell you what's imponant about
the advances and strateg ies !hat are
changing your world. And UNIXWORLD
consistently offers the freshes!, most down
10-carlh wri ting that you'll find in any
computer publication.

Subscribe today and recieve the next 12
issues of UNIXWORLD for just $18.00 - half
the regular newsstand price. Save even more
by orde ring for two or three years. You can't
lo e- every sub criplion to UHIXWORLD
comes with a no-risk guarantee*.

If you're into UNIX, you need
' UNIXWORID 's no·rkk guorontoo: If not satkfied, cancel andreceive
UNIX i ~ o tcgh101od ttodomorl

of UNIX System

l oboro10tie~. Inc .

Substribe now!
Call toll·lree:
1·800·251·9402 ext. 29

McGraw-Hill's Magazine of OPEN SYSTEMS COMPUTING.

alull.refund for the balance of your subscription.
DH1AUW9

It's not your ~@ BASIC!

PowerBASIC 3.01
New data types and TSR programs
are just a couple of the exciting new fea
tures in the Power Packed BASIC for
programmers - PowerBASIC 3.0.
Programmers asked for huge and
absolute arrays, mouse support, and in
tegrated debugging of BASIC and As
sembler code.
We' ve listened and responded with
all that and more! PowerBASIC 3.0!

EasyTSRs!

from 0 to 18 digits. Automatic rounding
to the precise level YOU need, not an
arbitrary 4 digits as found in other com
pilers.
All BCD variables are implemented
as scaled integers for FAST calculation.

Array Manipulation!
Built-in Array, Sort, Scan, Insert,
Delete, and Fill, with optional Collate se
quencing for foreign or special character
sets.

Forget the magic wand, you won't
need it to make POP-UP programs with
PowerBASIC 3.0! Programming TSRs
has never been easier; everything you
need is built-in. Your TSR will POP-UP
from any stimulus you choose:
keystrokes, timers, non-activity, even a
call from the foreground program!
PowerBASIC 3.0 performs. Regardless
of the TSR's size, it will only require
about SK of RAM! At last, a built-in,
compact TSR generator that won't make
you jump through hoops.

A First For Any BASIC!
PowerBASIC 3.0 is the first to offer
both User-Defined TYPES and UNIONS!
Unlimited Strings! The First and Only
BASIC to offer a true handle-based
string memory manager.
With
PowerBASIC 3.0, there are no artificial
limi..ts. Use ALL real-mode memory for
any and all dynamic strings.

Eliminate round-off errors, even
those associated with CURRENCY vari
ables! Choose floatin g-point BCD or
fixed-point with user-d efinable precision

PowerBASIC 3.0 offers a full com
plement of bit operations including:
SHIFT, ROTATE, TEST, SET, RESET, and
TOGGLE.

IDE and Program Mouse
Support!
Use true compiled cod e to develop
and debug - the same code as your .EXE
file. Plus, you'll never need to deal with
a slow, threaded p-code interpreter. That
means faster development, and the
elimination of subtle differences between
interpreted and compiled results.

The most powerful and respected
toolkits are available for PowerBASIC
3.0 users. Toolkits from people like Cres
cent Software, El!Tech, and others make
PowerBASIC the most comprehensive
BASIC compiler available today. Power
ful company for PowerBASIC 3.0.

The Responsive BASIC!

Structure!
Create BASIC programs with any
level of structure desired. Free-form or

absolute, the choice is yours. lf desired,
yo11 can even require variable declaration
before 11se! Another First in popular
BASICS!

Built-In Assembler!
Need assembler routines for blazing
speed? PowerBASIC 3.0 won't slow you
down. /11st include assembler ro11/ines i11
your BASIC program! The built-in as
sembler handles all the messy details.

Fast Math!
BCD Variables!

New Bit Operations!

Powerful Company!

New Data Types!
PowerBASIC 3.0 has them all! Un
signed byte, word, and double-word
variables. Integers of 16, 32, and even 64
bits! Single, double, and extended floats.
Fixed-point and floating-point BCD.
Fixed and dynamic strings. You can even
MAP new FLEX strings into dynamic
structures; they're defined created, and
sized at the time of program execution.

procedural, emulated, or '87 specific
code as needed .

An optional procedural float pack
age offers startling speed . Without an '87
chip, it's 40% to 500% fa ster than emula
tion! Yet it still uses the '87 when avail
able. It's IEEE-compatible, so intermix

We're easy to talk to, even after you
have PowerBASIC. You can even talk
with Bob Zale, PowerBASIC'sauthor, on
Compuserve's PCVENB forum . Check
us out, talk to our users. We think you'll
like what you hear!

Upgrade Now! PowerBASIC 3 .0
PowerBASIC 3.0 is compatible
with all the popular BASIC programs.
And you can Upgrade Now from any
previous version or from Turbo Basic"'
1.0 for just $59.00. If you don't already
have a copy, call us for the name of your
dealer. PowerBASIC is only $149 s.r.p.

Call (800) 245-6717 x4112
If you 'd like to order, or need more
inform a tion about PowerBASIC just
give us a call. We'd like to hear from
you. Spectra Publishing, 1030-D East
Duan e Ave ., Sunn yvale, CA 94086.
(408) 730-9291 or Fax (408) 730-2107.

It's BASICally Better
Turbo Basic is a registered trade ma rk of Borland lntl . Inc. PowcrD AS IC is

.1

n.•gistered trade mark of Speclr.t Pu blishing.
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The Black Art
of Networking
a t June l ra n into three situations
that point up a fac t of life about
LA s. Vendo r claims to the con
tra ry, most LANs still require a
high level of ex pertise and many
hours of ongoing tro ubleshooting to make
them work .
Sometimes the problem lies in the phys
ical LAN , and you must figure out which
cable, network adapter, or repeater/access
unit isn t working right. Sometim es the
probl em is relatively simple-a missing
or out-o f-date workstation software com
ponent , or a changed CON FlG.SYS or
AUTOEXEC. BAT fil e. Less obvious are
the problem that involve LAN setup pa
rameters and tuning. The most complicat
ed kind of LAN problem, however is the
one in which you di cover a bug in your
LAN vendor's hardware or software. Such
bugs are fa irly ra re, thank goodness, but I
recently had the misfortune of encounter
ing three of them.
I get a lot of per onal satisfaction from
the frequent pro blem solving I do on net
works. Unless you' re prepared to di ag
nose and olve LA probl em , though,
you may see your new LAN as more of a
chall e nge th an you had barga in ed for.
Here's just a few examples of how prob
lems can crop up.

L

on the adapter; the card has 12 jumpers
whi c h is pl e nt y of roo m for e rror. I
checked and rechecked the sell ings and
then tri ed several jumper pl acements to
see if that would solve the problem. None
wo rked. I re pl aced the new ne two rk
adapters with IBM cards and then wit h
Western Digital token-ring cards. In both
cases the appli ca ti on ra n slower, but it
didn 't crash.
Perhaps I had a bug in one of my as
sembler modules. The interaction between
my code and the adapter driver code might
have so mehow brought this problem to
th e sur fa ce. I pored ove r my asse mbler
modul es to see what the interaction might
be. I tried to use a debugge r to trace into

LANs aren't yet simple, off·
the-shelf products; you still
need some black magic

the adapter dri ve r in structions after my
code had issued a server fil e req uest, but
the length of the code path (i.e. the heer
number of instructions), the lnck of source
code, and the inability of most commer
cial debuggers to reveal timing dependen
ci es and other potential problems made
this npproach difficult.
Was the problem in the driver software?
I called the Thomas-Conrad customer-sup
port line. I was asked to ign a nondisclo
sure agreement and then sent n beta version
of the company's newest driver software.
It didn 't solve the problem: Our applicmion
still crashed at the same place.
A Thomas-Conrad engineer asked for a
sampl e of code with which to reproduce
the problem. I obliged, and shortly there
after Thomas-Conrad called back to con
firm that I had indeed discovered a bug in
its driver software. The bug could occur
onl y when a co mbin ati on of me sage
packets filled the adapter's packet bu ffe r
precise ly to the last byte. The application
iss ued a sequence of fil e requests, and
NETx.COM responded by building full
packets that caused the driver to fa il. We
have since received corrected drivers from
Thomas-Conrad, and they work just fine.
One case closed.

A Tale of Co1·ruption
Token-Ring Trouble
Not long ago, I reco mm e nde d buying
Thomas-Conrad TC4045 16/4 token-ring
cards to so lve perform ance problems with
my company's NetWare 3.11 fil e servers.
(! mentioned th is problem in the August
column.) T hese TC4045 card. have 128
KB of RAM, a 16-bit path to the CPU , an
on-board proce sor optimized driver soft
ware, and a few other be ll and whistles.
When I tried one out , it did indeed per
fo rm well with most network fil e-sharing
tasks. Un fo rtunately, my company sap
pli ca ti on (a n in sura nce- ratin g system)
crashed when it ran on a Thomas-Conrad
equipped workstation.
I suspected incorrect jum per settings
ILLUSTRATION: KATHERINE MAHONEY © 1991

Another unrelated incident occurred when
we delivered our software application to
the C IGNA insura nce company. It uses
IBM 's OS/2 LAN Server 1.2 and OS/2
Extended Edition 1.2 (CS D leve l 4098)
on the file se rver; the works tation run
DOS LAN Requester (DLR). T he soft
ware fa iled to run . We ended up with "de
vice 1/0 error" message and some cor
rupted files.
Again, we first suspected a configuration
error. Perhaps our software had been in
stalled incorrectl y or the fil e-server pa
rameters were too tight" and didn ' t let us
share fil es and lock records to the extent
we needed. I fl ew to Philadelphia to track
down the probl em.
co111i1111ed
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CIG NA technical ex perts and I went
over the installation and the fil e-serve r
parameters (the IBMLAN .I NI file) in great
detail. Everything checked out ; something
else was caus ing the 1/0 errors and cor
rupted files.
I traced throu gh my code with a de
bugger, using Watch (a monitoring tool
available fro m Jensen & Partners Interna
ti ona l) to di splay DOS fun ction call s as
they occurred. I could now see the two
probl ems with some clarity. DLR would
not let me lock records on a fil e located
on the loca l hard di sk, but it re turned a
DOS error code, which the applicati on re
ceived as a " Dev ice 1/0 Error. " Record
locking worked fi ne fo r files on the fil e
server, but it fail ed mi serably on fil es on
the local hard disk.
The problem was version-specific, too;
we have other clients using OS/2 1.3 , OS/2
LAN Serve r 1.3, and DLR who haven' t
run into the same error messages . Because
our application perfo rms generic fil e 1/0
operations that don' t depend on the loca
tion of the file, the behav ior of OS/2 LAN
Server/DLR was a problem fo r us.
The second problem, fil e corrupti on,
al so involved record locking. When yo u

lock a record, you specify the beginning of
the record as a byte offset into the fil e, and
yo u specify the region to be locked as a
num ber of bytes. Our applicati on often
needs to momentari ly lock the enti re file as
one big record. To avo id hav ing to exactl y
ex press the curre nt length o f the fil e each
time, I des igned the lock ing mechani sm
to always lock from the first byte of the
fi le thro ugh the 268,435,455th byte (i.e.,
OxFFFFFFF in hexadecimal).
Why on earth would I do this? The IBM
DOS Technical Ref erence says, " Locking
beyond end-of-fiJe is not an error." I relied
on thi s in my code, thinking that I would
save a small amount of LAN traffi c by not
as kin g each time about the length of the
file. Our application has used this approach
for many years, working successfull y on
top of such network operating systems as
NetWare, PC LAN, 3+Share, and others.
But on these ve rsions o f OS/2 LAN Serv
er/DLR , at thi s particular site, one of our
fil es inexplicabl y grew from its correct
size of 1536 bytes to 8 MB . I could see
with Watch that the fil e corrupti on was
related to the record-locking scheme I had
adopted.
One of the IB M system engineers who

work s with the CIG NA account put me in
touch with the IBM development staff in
A us tin , Texas . I tal ked with Bill Cart
wri ght , the IBM programmer who main
tains the OS/2 LAN Server code. After
some di sc uss ion about the tec hniques I
used for record lock ing and fi le sharing,
Bill mentioned an o ld bug in OS/2 LAN
Server hav ing to do with record locks that
extended beyond the end of a fil e. Obvi
ously, thi s old bug, or a remnant of it, still
ex isted in the version of OS/2 LA N Serv
er we we re us ing at this site.
I owe Bill a letter and some software
that demonstrates the erro r, so IBM can
issue an APA R (IBM-speak fo r problem
log) and fix the problem. In the meantime,
I decided that it would be just as effecti ve
to lock the first 5 bytes of every fil e as it
wo uld be to loc k the first 200 mill ion
bytes.
OS/2 LAN Server and DLR wo ul d still
g ive me the same record-l evel collisions,
because I was in essence locking the entire
fil e as one smaJ I record. 1 would avoid the
locking-beyond-end-of-file bug in OS/2
LAN Server with thi s simple change, and
I wo uldn ' t have to think of it as a
wo rkaround- this technique wo rks in all

Give Us Your Toughest Peripheral
Sharing Problem
...or your simplest! Mastei· Switch, the i11teUige11t data switchfmm Rose Electro11ics, ca11 ha11dle iL
The Master SwiJcb series is so versatile a11d sophisticated, peripheral sbari11g becomes ea~.

Anyone who appreciates ease-0f-0peration and
technologically-advanced capabilities knows the
Master Switch is d.ie right choice...for
sharing printers, plotters, modems, ;md
any device with a serial or par.tllel port.
Here's why:

Designed and manufactured in the USA. Field-proven
in thousands of applications. The Master Switch
answers any peripheral sharing challenge. Choose the
intelligent data switch that handles your most
complex needs, yet is easy to set up ;md operate.. .
choose Master Switch.

• Any combination of serial or parallel ports

•
•
•
•
•

F.asy selection of peripherals
User-expandable memory up to 4 megabytes
Simultaneous access to all devices
Rated 'fastest switch' by PC Mag.uine
Ad~-anced femures include job queue, port
contention, data collection, job
control menu, initialization strings,
pop-up menus and many more
• Complete technical support;
one-year warrancy

The Low-Cost IAN Alternative
\Vith our Master 1et software, the

Master Switch provides many convenient
LAN functions, such as E-mail, file transfer,
and directory access.
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ELECTRONICS

(800) 333-9343
FAX (713) 933-0044 • (713) 933-7673
P.O. Box 742571 • Houston, Texas 7727.f
Call for complete infonnation and our
catalog of Switdling and Sharing Solutions.
Dealer inquiries welcome.
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LAN env ironments- so I could make the
change permanent.

The File Not Written
Beg inning with version 3.0lE, the Net
Ware shell NETx.COM buffers fil e reads
and writes at the local workstation. The
program logic to do this is complex; NETx
must carefully track which bytes are in the
workstation buffer and which it must send
to the file server. Based on th e kind of
month I was hav ing, you can prett y well
guess what I stumbled across: a bug in
NETx's fil e buffering . While working on
some new code in an AVL-based file ac
cess method, I wondered why NETx was
not writing certain records . My own code
was new and highly suspect.
I sweated long hours over a debugger
tryi ng to figure out what l wa s doing
wrong. TI1en, just by chance, I happened to
run a test at a workstation that was using an
old version o r NETx, and I was a tonished
to see the records get written properly. At
my works tation , the te t failed .
To make a long story short, I sent the
code to someo ne I know who works at
Novell, that person fixed the bug, and I
now have a test version of NETx.COM
that works muc h better. The new version
shou ld be re leased by the time you read
th is, but in case you need the workaround:
Put CACHE BUFFERS = 0 in your
SHELL.CFG fi le to disable the buffering
and avoid the bug.

No Easy Answers
Pro bl ems like these don't happen every
day, and I hope they never happen to you.
Fortunately, all three vendors were coop
erative. I' m not pointing a finger; th ese
problems are examples of the complicated
nature of LANs, not or poor quality.
1wish I could predict that LANs will be
come as easy to use and trouble-free as
stand-alone PCs. However. as your com
puters become interconnected in increas
ingly complex LAN s, you'll find that it
takes a certain amount of black magic to
keep th e network going. Frankly , I don't
see th at changing anytime soon.
I'm writing this in a hotel room in Dal 
las; I'm at yet another client's site to de
termine why it OS{2 file server isn' t serv
ing up fil es as quickly as it should. I' m
not sure yet what the problem might be;
perhaps some of th e IBMLAN.INf pa
rameters just need tuning . ... •
Barry Nan ce is a co11.rnlting editor fo r
BYTE. /-le mwwges a 70- node NetWare
LAN and is editor of th e IBM Exchange
and moderator of th e fans co11fe re11ce on
B/X , where you ca11 reach him as "bar
ryn.'"

let's
Be
Sure Our

Children

Grow Up
Smart And Fit
We know our children won't get very far in the world
without agood, working knowledge of the "3 R's:'
That's why school is such an important pan
of their lives. BU[ there's another pan of their
education that'sjust as important to their furure
physical education.
The healthy hearts theydevelop now will go along way
toward helping them grow into healthy adults.
And thegood fimess habits they learn can stay with
them for alifetime. So let's encourage our children
to exercise their minds.But let's be sure they
do thesame for their bodies.

The President's Council on Physical Fimess and Sports
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EZWIN32™

simplifies porting 32-bit
FORTRAN, C, C++ and Pascal to WINDOWS!M
Microway's 32-bit WINDOWS solution
makes it possible to build and execute
32-bit applications that run o n WlNDOWS
using the sta ndard 1/0 tec hniques you are
fa miliar with. As you ca n see from the
screen, applications developed with
EZ\'(l/N32 build and execute in a 386
enhanced WINDOW, yet have the look
and feel of DOS or WINDOWS.

which includes batch files, a browseable
work-in-progress buffer, an editor, SETable
environment variables, the ability to
change drives, execute 32-bit applications
on top of WINDOWS and display,
rename, make or delete directories. In
short, it is possible to edit, compile and
run 32-bit applications without leaving an
EZ\Y1/N32 WINDOW

The EZWIN32 development environ
ment uses special versions of Microway's
N DPrn FORTRA , C IC+ + or Pascal
compilers, eac h of which has been rebuilt
to execute as an EZWIN32 ;ipplication.
EZWIN32 uses the \VINMEMJ2 DLL to
get d irc~ct access to 32-bit protected mode
fro m WINDOWS, thus overcoming the
limitations of DPMI.

EZWIN32 also deli vers (haracter based
1/0 which does 11ot obsolete your existing
sources. Ou r EZ\'(l/N32 C and FORTRAN
libraries nllow srandard console 1/0,
which means thm C and FORTRAN
library routines such as printfO, READ
and WRITE work normally. Optional
products include a binding utility for
developers that makes it possible to sell
32-bit WINDOWS applicatio ns, an
interface to the WL'J DOWS AP!, Wei tek
support, and Cyrix EMC support.

The EZ\'(11N32 environment includes a
command shell modeled after MS-DOS,

EZWIN32 comes with your choice of
one globally optimizing NOP FO RTRAN,
CIC++ or Pascnl compiler. The basic
version lets you build nnd execute 32-bit
character based programs o n WINDOWS
and is reasonab ly priced at $595. Write or
call for a complete descriptio n of our 386,
486, and i860 languages, development
tools and DOS and WINDOWS extender
products.

EZ\t!J.\'J.?, nnd NDP :10: tr.tdcmarb of '.'.t icrtr.i.-ay.
Wl1'00\t l!> a trad~mar k of Microsoft.
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BEYOND DOS
WALTER

ONEY

WHY WAIT FOR NT
AND WIN32?
evelopers long to use the power of
Intel 32-bit chips fo r the next gen
eration of Windows applicati ons.
T he future may hold new and im
proved 32-b it operating systems
from IBM a nd Microsoft, but what ca n
you achi eve today? I' ll describe several
ways o f building 32-bit Windows 3.0 ap
plicati ons. A ll of them require you to buy
so me sophisti cated tools from third par
ti es (or else build th em yo urself).

D

Why 32 Bits?
T here are three reasons w hy an applica
ti on benefi ts from a 32-bit implementa
ti on. T he first one arises from th e fa ct th at
a Windows applicatio n runs in protected
mode. Eve ry time an application derefer
ences a far pointer, it loads a new selector
into one of the processo r' s segment regis
ters. When a segment register changes, the
processor also fe tches the 8-byte descrip
tor for th e selector and saves it in an in
vi sible descriptor cache. T he desc ripto r
contains th e actu al memory add ress and
le ng th o f th e segme nt. Loadin g th e de
scriptor cache imposes an additional ex
pense th at qui ckl y adds up if th e applica
tion makes heavy use of fa r pointers. On a
386 DX processor, fo r exa mpl e, a rea l
mode segment-load instruction (LOS) re
quires seven cl ock cycl es, while a pro
tecte d-m ode L DS require s 26 cy cl es .
Loading a fl at address into a 32-bit ge neral
register, in contrast, uses onl y four cycles.
Second, a 32-bit im plementati on can ex
ploit arrays large r than 64 KB. Because a
32-bit segment can be up to 4 g igabytes
lo ng, yo u don' t have to worry about array
e lements crossing segment bound ari es.
Finally, a program that does lots o f long
intege r ar ithmetic w ill benefit fro m using
s ingle 32-bit operati o ns in stead of co n
catenating 16- bit operati o ns. For exa m
ple, a 32-bit register multipl y on a 386DX
processo r requires betwee n nine and 38
clock cycles, depending on the actu al data
values. Calculating th e same res ult us ing
16-bit multipl y and add operations co uld
ILLUSTRATION: KATHERINE MAHONEY © 1991

consume 92 cycles. Div iding 32-bit va l
ues with I 6-bit operati o ns requires so ft
wa re loops th at exaggerate th e diffe rence
even more.

Virtual Device Drivers
Windows 3.0 is actuall y an applicati o n
th at runs o n top of a 32-bit fl at-address
mo de l o pe ratin g sys te m th a t is ca ll e d
WIN386.EXE. By writing a virtual device
drive r (o r VXD, for v irtual "x" dev ice),
yo u gain access to the intern al parts o f this
operating system. By programming at this
level, you can support new or exotic hard 
ware, and yo u can provide new o r modi
fied system services. A ll you need to begin
is a copy of the Microsoft Windows De
v ice Development Kit (DOK) .

Windows extenders build
32-bit Windows applications
today

A lthough w riting a V XD lets yo u w rite
code for the fl at-address model, it isn ' t a
v iabl e alt e rn ati ve fo r ap p li ca ti on pro 
gra mming. T he DDK does n ' t include a
fl at-address model C compiler or th e run
time libra ry yo u' d need to do C progra m
ming, so you ' re pretty much limit ed to
writing in assembl y language. Documen
tati o n of the VX D-l eve l interfaces is ve ry
terse, which means th at you have a stee p
learning curve to conquer before yo u can
use th em effecti ve ly. In particular, the in
terfaces th at let a VXD communica te w ith
a Windows application are hard to discern.

A Fast Path
One ve ry qui ck way to adapt an applica
ti o n for 32- bit o pe ra tion is to use a
client/se rver architecture. In thi s scenari o,
yo u write a reg ular 16-bit Windows ap
plicati on th at interacts with the user. You
also write a back-end server as a DOS ap
plication, and you use a 32-bit DOS ex
te nder that is compatibl e with th e DOS
Protected Mode Interface (DP MI) to let
yo u run it in exte nded memory. You con
nect th e two pieces together with an inter
process communicati on fa cility th at pro
v id es fo r me mory sha rin g and p rocess
synchroni za ti on.
T he main advantage of the client/server
approach is that you can often port an ex
isting 16-bi t DOS appli cati on to 32 bits
ve ry easil y as long as it ca n keep running
under DOS. 11 's sometimes hard to change
an applicati on to use th e Windows appli
ca ti o n prog ramming int erface (A PI ) fo r
me mo ry manage me nt and o th er syste m
serv ices. Furtherm ore, yo u can avo id ex
plic it yie lds because Windows preemp
ti vely multitasks between virtual machines.
On the other hand , overa ll perfo rm ance
can suffer by decoupling the front and back
ends of th e applicati o n because Windows
isn' t able to switch tas ks mo re o ft e n th an
once every millisecond. T he coarse gran
ul arit y o f th e Windows schedule r wo n' t
matte r, however, if yo ur applicati o n is
structured so th at infrequ ent trips to the
DE EMBER 199 1 • B Y TE
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server result in large amounts of data for
the clie nt front end Lo digest.

however, Microsoft didn ' t supply a tool
Apar1 from the hurdle of writing a load
to do one of the hard jobs that needs doing:
er and a 16- to 32-bil switcher, you have to
load ing your program into th e segment
deal with the very pesky problem of far
that WINMEM32 c reates for you. In ad
pointers with a segment of 16 bits and an
dition, you are left to write your own code offset of 32 bi ts ( 16:32) when you use
to switch between 16- and 32-bit programs WINMEM32. A ll the library does is create
when you use WINMEM32.
· a segment someplace in the middle of th e
Given its limitations, WINMEM32 is linear address space and give you the tools
to access it. The base address of the seg
useful mostly for "turbocharging" a 16
bit application with a 32-bit computational ment is not zero, and the limit of the seg
appendage. The articles listed in the bibli
ment is explicitly set to the length you sup
ography show how to do this.
ply when you first create th e segment.
There is an API for ex tending the segment,
but it won ' t always succeed if the abut
ting linear memory happens to be com
mitted at the time you request extension .

Microsoft's WINMEM32.DLL
Microsoft distributes a dynamic link li
brary (DLL) called WINMEM32.DLL that
implements a n A PI for 32-bit program
min g . WINMEM32 le ts yo u create a
" USE32" segme nt and fill that segment
with code and data. Because there were n't
(and still aren' t) any widely accepted stan
dards fo r 32-bit exec utable file formats ,
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The ne xt level of functionality beyond
WINMEM32 is provided by a class of
tools know n as Windows ex te nders. A
Windows extender masquerades as a 16-bit
a pplicati on to Windows while presenting
a 32-bit API to the extended Windows a p
plication. The key piece of th e extender is
a translation layer that mediates calls from
the 32-bit " big applicati on" into the 16
bit Windows APL For each possible 16-bit
routi ne, the translation layer contains an
e ntry that remaps that routine's uni que ar
guments into the 16-bit fomrnl. Because
there are rough ly 500 entries into Win
dows 3.0, a full-figured translation layer is
needed.
To appreciate what the tran slation layer
needs to do, consider the Dia -l ogBox
fu nction, which displays a dialog box and
manages the user's interaction with it. You
might call DialogBox like thi s:
iCod e = Dia l ogBox
(hl n sta nce , lpTe mplateName ,
hWndParent , lpDialogFunc );
In the 16- bit version of this call , h l n
st an ce is a 16-bit instance han d le,
l p TemplateName is a 16: 16 far pointer
to a character string naming the dialog box
template in the resource file, hWndPar
ent is a 16-bit window handle identify
ing the parent of the dialog box , and lp
Di al ogFu n c is the 16: 16 far procedure
instance address of the dialog box func
ti on that wil l handle messages. The CALL
instruct.ion that the compiler generates uses
a 16: 16 far pointer to the ac tu al Dialog
Box function , whose address is discov
e red dynamically at run time as part of the
normal DLL resolutio n mechanism.
The same ca ll in a 32-bit flat-address
model program w ill be different. The
t wo integer arg uments, hlnstance
and hWndParent, wi ll be 32-bit
quantities. The two pointer a rgumen ts,
lpTemplateName and lpDialogFun c ,

HANDS ON/BEYOND DOS

you want lo call an API functio n that re
quires a far pointer.
T he othe r kind o f exte nder uses a true
zero-based fl at-me mory model, e liminat
ing many o f th e proble ms associated w ith
WfN MEM32 and its de riv ativ es. In th e
fl at model, all the memory can be accessed
with a 0 :32 near po inter. Co nseque ntl y,
th e re's ne ve r a need to use a 16:32 fa r
po inter o r a special heap manage r with a
predete rmin ed capac ity. Furthermore, a
32-bit po inter is coincidentally and fonu
nately the same size as a 16: 16 far pointer.
T hi s s ize equi va le nce le ts th e ex te nded
" big applicati on" use structures th at have
the same layo ut as th eir 16-bit co unte r
parts and simplifies th e transla tio n j ob o f
the ex tender. With thi s kind of ex te nder,
yo u can port a we ll-behaved applicatio n
simply by recompiling and relink ing it-no
source code chan ges are needed exce pt
where you tried to be clever with the 16-bit
segmented memory mode l.
Windows-ex tender tech nology is still in
its infa ncy, and it ' s unc lear ho w far th e
technology will need to advance to satisfy
th e needs of the development community.
For high-end PCs (i.e., 33-MH z 386s with
8 MB of memory or better), either OS/2 or

will be 0: 32 flat pointe rs. The CALL in
struction will also employ a 0:32 fl at point
e r. The translation laye r also needs to deal
with callbacks from Windows to a 32-bit
di alog box function and with the eventual
re turn va lue from Di alogBox itself.

Flavors of Windows Extenders
Two kinds of Windows extenders are now
av ailable . Several vendo rs of 32-bit com
pilers prov ide ex te nd e rs th at use a non
zero-based fl at segme nt- much like the
o ne you get w ith Wl N MEM 32 . In fact,
two o f the im plemente rs started out with
WI NMEM32 and sw itc hed to d irect se
lecto r management with DPMI calls when
bugs surfaced in W1NM EM 32. The non
ze ro-based approach restricts your cho ice
of compiler and fo rces you to use 16:32
far pointers to access me mory outside your
o wn fl at segme nt.
Th ese ex te nd e rs in c lud e he a p m a n
agers -th e s ize o f whose me mory p9ol
needs to be prede te nnined-beca use the
mixed near/far pointer model makes it di f
fi c ult to use th e reg ul ar Windo ws mem
o ry manageme nt A P!. In add itio n, these
ex te nde rs some times require you to use
ex plic it subroutine or mac ro ca ll s whe n

the NT operating syste m will provide full
32-bit fun ctiona lity, a nd they should be
ava il a bl e in 19 9 2 . Mic rosoft has a n
no unced th at it will prov ide a DOS-based
version of its Win32 API late r, perhaps in
1993. These dates impl y that 32-bit prod
ucts aimed at midrange machines will need
to use an extender for al least the next year,
de pe ndin g on th e pe ne trati o n of Mi
crosoft's eventual Win32 solution.•
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Now, all youneed
to customireLotus
1-2-3 forWindows
is yourimagination.

Lotusl-2-3
forWmdows
Add-In
DevelopmentKit

Now you can deli ve r custom 1-2-3' applications quickly and effi ciently
with the Lotus"l-2-3 for Wi ndows · Add -In Development Kit. This
unique application prog ramm ing interfa ce will give you the ul timate
in performa nce a nd flex ibility. Because not only are these 1-2-3 add- ins
Windows' Dynam ic Li nk Libra ries (DLLs), they r. nable you to call the
l-2-3's DLLs without leaving the Clanguage.
So to boost your productivity, perfo rm a nce a nd profi ta bility,
s ta rt wit h t he 1-2-3 for WindowsAdd-ln Developme nt Kit. Visit
your Lotus Authori zed Re ·elle r. Or to order di rectly from Lotus cal I

1-800-TRADEUP, ext. 6137.

irJ 1991 Lotus Development Corj)oralion. Al l rights reserved. Lotus and J-2·3 are registered tradema rks of Lotus Development Corporation. Windows is a trademark of Microsoft Corporation.
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ASK BYTE
Belly Up to the Foo Bar
s a regular BYTE reader, I make a
point of reviewing the short pro
gram listings, even though I am not lit
erate in many of the languages. From
time to time, I've seen the termsfoo
and bar used. Are these acronyms or re
served command words, or perhaps just
nonsense space-fillers, intended to
represent an actual user' s variable
name?
In the 1930s, there was a comic-strip character who
never said anything but "foo." I doubt a historical rela
tionship, but I would like to know the background on
the use of these terms.
Charles A. Jarvis
Leavenworth, KS

A

The characters in the popular comic strip Pogo often
use foo. I guess life does emulate art.
Foo and bar derive from the military acronym FU
BAR, which sometimes expands to "fouled up beyond all
repair. " Computer programs often have serious bugs the
first time through, so using foo and bar as variables and
labels seems.appropriate. I suppose you could say that
they 're a combination ofnonsense space-fillers and, to
some people, reserved words. To a true computer hacker
from the old days, foo and bar would be the first two
words that come to mind when naming an object.
If foo and bar are the first two words, baz (attributed
to the Stanford Al lab) is the third. Any words beyond baz
in the sequence are facility-dependent. Quux is a com
mon one, and at MIT's Architecture Machine Group in
the late 1970s, we used face and damage.
If you need translations ofany other old hacker terms ,
pick up a copy ofThe New Hacker's Dictionary by Eric
Raymond (MIT Press, 1991). Look for Hugh Kenner's
review ofit in next month's Print Queue.-H . E.

using a standard multitrack tape record
er. The software varies widely in so
phistication and price.
Electronic Musician is afine re
source. You may be able to find a copy
at your library, or you can contact the
magazine at 6400 Hollis St. , Suite 12,
Emeryville, CA 94608, (510) 653
3307. Mix Bookshelf is a professional
resource company for the audio and
music recording industry. Contact it at
the same address or call (800) 233
9604 for a free catalog.
The following sequencing-software products are
available: Finale (Mac and Windows) from Coda Music
Software, 1401 East 79th St. , Bloomington, MN 55425,
(800) 843-2066, (612) 854-1288; Ballade (Mac and DOS)
from Dynaware USA, Inc., 950 Tower Lane, Suite 1150,
Foster City, CA 94404, (800) 445-3962, (415) 349-5700;
Performer and Professional Composer (Mac only) from
Mark ofthe Unicorn, 222 Third St., Cambridge, MA
02142, (617) 576-2760; and Vision (Mac only) from
Opcode Systems, 3641 Haven Dr. , Suite A , Menlo Park,
CA 94025, (415) 369-8131.-S . D.

Power to the Desk pro
am looking for a power supply for a Compaq Desk
pro 386/33 system. Are replacement power supplies
Iavailable?
Bernhard Weis
Niklasreuth, Germany

PC Power & Cooling (31510 Mountain Way, Bonsall,
CA 92003, (619) 723-9513) sells a direct-replacement
power supply for Deskpro-series computers. The CD270
($249) has a higher power rating than that in your Desk
pro 386133. and it can work with 1JOor220 volts AC.
-S. W.

Who Put the Bit ...
Windows Driver Wanted
am interested in music-related computer software and
hardware. I have searched through recent issues of
some computer magazines, but I've had no luck. Could
you recommend some sources of information on this
topic?
My primary interest is in music "word processing"
software that will let me write and edit music scores. I
have heard that such software can be connected through
my computer to keyboard instruments.
Mark Polczynski
Elm Grove, WI

I

The most popular way to get your computer to read
music is with MIDI, the musical imtrument digital inter
face. You 'IL need a MIDI-compatible musical instrument
and a MIDI card for your computer. The Atari ST has a
built-in MIDI port, and Apple offers a MIDI board for
the Mac. On the IBM side, you should look for a card
compatible with the MPU-401 standard. With sequenc
ing software, you can then edit the captured music and
in most cases-lay down multiple tracks as ifyou were
310
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l's now more than a year after the introduction of
Idriver
Windows 3.0, and there is still no Windows display
for the Toshiba T5 l 00 computer. The T5 l 00 is
well qualified to run Windows, with its 16-MHz 386DX
processor, 4 MB of RAM, and up to a 100-MB hard
drive . Nevertheless, running Windows in enhanced mode
(it works in standard and real modes) is not possible be
cause the screen displays garbage after running a DOS
session.
Armand Cachelin
Berne, Switzerland

The T5100 does have the features you've listed, but it's
missing one vital component: a VGA display. Windows
3. 0 is not suitable for EGA monitors. That may be the
holdup in developing a Windows driver for the T5100. To
shiba does have a workaround that may solve the prob
lems you are experiencing. Try holding down the Alt key
and pressing Enter when the problem occurs. That
should fix it.-S. D.

ASK BYTE

Oh, Brother!
am using a Brother WP-500 dedicated word proces
Itionsor
and have some 3 'h-inch floppy disks with informa
on them. I'd like to transfer the contents of these

guess is that there's something else going on with your
system that you didn 't mention in your letter. Perhaps
some other card is contributing to your problem. You
might try pulling out everything except the VGA and Scan
Jet cards and doing your tests again. -H. E.

disks to IBM-formatted disks , but I don't know how.
Julian D. Morse
Tallahassee, FL

Make Mine Mandarin

The Brother dedicated word processors (and others, like
want to do some Chinese-language word processing,
the Smith Corona line) use a proprietary floppy disk for
but I don 't know what is available, what is good or bad,
mat. Unlike a conventional floppy drive , which formats
and where I can purchase these programs. My computer
discrete concentric tracks, Brother 's drive couples the
is a PS/2 Model 70. I hope you can help me .
head motion to the disk rotation so that the head moves
Mickey Mah
in smoothly as the disk spins. All the data is stored on a
Edmonton, Alberta, Canada
long, single spiral track. Unfortunately, it's simply not
possible to program an IBM PC to read these disks.
The problem with writing a Chinese-language word pro
I spoke with a product manager at Brother, and the
cessor is that the language uses ideograms that don't cor
company is investigating the idea ofproducing a PC drive
respond to ASCII text. One Chinese word processing
to read to and write from its word processor disks. Un
package I've seen is XianTianMa . It allows data entry in a
fortunately, Brother has no immediate plans to release
number of ways, including phonetic spelling. Written by
one. If it does, that should make these wonderful little
Dr. Peter Leimbigler, it's designed for IBM PC-compati- ·
machines more interesting to more people. -H. E.
ble systems with a VGA display and a laser printer.
Xian TianMa is available for $695 from Asia Commu
nications, 1117 Ste-Catherine W, Suite 606, Montreal,
Eight of One, 16 of the Other .
Quebec, Canada H3B 1H9, (514) 434-9373.-S . W.

I

have a Hewlett-Packard ScanJet attached to my 33
I16-bit
MHz 386 clone, and I cannot access my video card in
mode and run the ScanJet at the same time . I
understand that the ScanJet has an 8-bit interface card
and won't let a video card run in 16-bit mode .
I've tried all the settings on the ScanJet, and nothing
seems to work. The ScanJet will coexist only if I set the
video card to 8-bit mode. I would like to upgrade to a
newer video card with greater resolution (e.g., High Si
erra or Edsun) , but I understand that these cards must
run in 16-bit mode to access their extra features . Is there
a card that will get along with the ScanJet, or is there a
setting that I can change on the ScanJet card? Is software
available to change the card from 16- to 8-bit mode? It is
awkward (to say the least) to reach behind the computer
with a pen and change the DIP switches on the video
card when I want to use the scanner.
Cliff Millward
Salt Lake City, UT

LCD Search
am building a project that requires a 25-row by 80
Ichasecolumn
LCD unit. Can you tell me where I can pur
one?
Allan R. Summers
Pasadena , TX
I wasn't able to find a supplier o/25-row by 80-column
modules. However, companies like Hitachi, Seiko, and
·AND offer 640- by 400-pixel graphics displays that you
could draft for your project. Each ofthese manufacturers
sells through distributors that you should be able to find
in your area. -S. A.

Where Does That Neat Stuff Go?

have been reading BYTE for a while, and recently
I don't see any reason why you should have this prob
something has started to bug me. What do you do with
lem. The 8-116-bit phenomenon you 're referring to is due
all the items that you get to review once you're done
to the way the ISA bus addresses 8- and 16-bit cards. In
testing them? Do you have some giant warehouse some
short, all cards must identify themselves as either 8- or
where, or what? Just wondering.
16-bit cards at system start-up time. If you put more
Paul J. Kahn
than one memory-mapped card in the same segment, the
Kew Gardens, NY
cards have to run as 8-bit cards. Most people see this
when they try to add a monochrome display card (at BODO
Just on the outskirts ofPeterborough, there's a heavily
guarded landfill where every month we send . ..
hexadecimal) to a VGA system (with the VGA at B800h).
You can configure rhe Scan/et to a number oflocations in
But seriously, when we request equipment or software
from a manufacturer, we return it after the review is com
the C and D segments and shouldn 't experience a
problem.
plete. If a vendor says to keep the product, we add it to
our collection for future reference or dispose ofit.
I have a similar configuration with a 16-bit VGA dis
play card and an 8-bit Scan/et interface card. I ran a few
Occasionally, we arrange with a manufacturer to
keep equipment for long-term use in the BYTE Lab. When
informal speed tests , pulled the Scan/et card, and tried
again. No difference. Then, to make sure the VGA card
purchasing hardware and software for the BYTE of
flipped itself into 8-bit mode, I put a monochrome dis
fices, we buy through retail channels like everybody
play card in the system. It ran slower, as expected. My
else.-S. W. •
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gGUATECH

"not just another board game"

COMMUNICATION
Quatech produces a full line of communication boards for the PC-XT, AT and MicroChannel systems
including:

Asynchronous:

Synchronous

Multi port

2 port for PC/AT
DS-1 OO:RS-232
DS-200:RS-422
DS-300:RS-485
2 port for PC/XT/AT
DS-102:RS-232
DS-202:RS-422
DS-302:RS-485

Bisync, SDLC, HDLC
SCB-1020
I channel RS-232
SCB-1040
I channel RS-422
SCB - 1050
I channel RS-485

8 port RS-232
ES-100
Block addressing
MS-100
Selectable addressing by port
4 port RS-232
QS-100
Flexible addressing

WAVEF·O RM· SYNTHESIZER
The WSB-100 Waveform Synthesizer Board has the best set of numbers in the market. With
speeds to 20MHz and 32K memory at $1290, it's making waves in more ways than one.
WSB-10
•PC/XT/AT, 12 bit arbitrary
signal generator
•Onboard oscillator for independent
operation
•Internal data rates programmable
from 200 nS/point to 429 sec/point
•Output signal defined up to 2048 pts.
•I 0 Megahertz maximum output

WSB-100
•PC/AT, modular arbitrary signal generator
•DMA support for high speed waveform definition
•Output signal defined up to 32,000 points
•20 Megahertz maximum output
•An analog or digital module is required for operation
WSB-A 12: 12 bit analog waveform module
WSB-016: 16 channel digital pulse generator
module

DATA ACQUISITION
Quatech has developed a full line of data acquisition products forthe IBM PC-XT, AT, MicroChannel and
compatibles. These high performance, low cost boards provide analog-to-digital, digital-to-analog, and
digital input/output functions.
PXB-160
•True 16 bit digital 1/0
•Configurable as two
eight-bit ports
•Handshake signals
available for 16 bit
1/0 transfer
•List price below $400

SAC-12
• 16 single ended
AID input channels
• 12 bit resolution
•3 16 bit interval coun
ters/timers
•3 digital 1/0 lines
•Switch selectable address

DAQ-16
•8 A/D inputs &
2 D/A outputs
•16 bit/IOOKHz
•4 digital 1/0 lines
•2 DMA channel s
for continuous
acquisition

1-800·-553-1170
Call for a free catalog or fax (216) 434-1409
International distributors call: Australia/lnterworld Electronics 03-521-2952,
Canada (Westem)/lnterworld VCR 604-984-4171, England/Diamond Point In
ternational 634-722-390, Finland/Lab Hitech OY 0672497, France/Elexo 33-1
69302880, Germany/Jupiter Electronic Systems 0618 ln5041, Israel/RCM Ltd.
972-03-5447885, Italy/N.C.S. Computer Italja 03311 770-016, Netherlands/
ACAL Auriema 040-816565. IBM PC-XT, AT aad MicroChannel are registered
trademarks of IBM Corporation .
Circle 309 on Inquiry Card (RESELLERS: 310).
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supplying produ cts of all lea din g manufacturers
at extremely competitive prices.

314

BYTE Bits
Some of the most exc iting and innovative
H ardware and Software products are featured in
thi s display advertising sec ti on.

341

Buyer's Mart
From Accessori es to Laptops to Word Processors,
you ca n ea sily find th e dealers you are look in g
for in thi s directory of produ cts and serv ices .

349

CvberResearch
DECEMBER PRODUCT SHOWCASE
New CompuScope Lite from Gage:

4DMHz Digital Scope for $595
The new CompuScope Lite from Gage Applied
Sciences is a 40MHz two-channel PC -based
oscilloscope designed for the user on a tight budget.
• 16 KByte buffer memory
• Includes Menu-Driven Digital Scope Software
• Pre, Post, & Mid trigger modes
• ± 5V. ± lV, and± 200mV input ranges
• 40 MHz sampling on 1 channel or 20 MHz
simultaneous sampling on two channels
• Trigger Input & Test Output channels
• Perfect for High Speed 8-bit AID needs
• Multiple units may be used in one PC with ou r
MultiScope software.

PC Products for Scientists & Engineers

1
·800·39"·3300
Toll-Free Hotline • Free Appl ication Engineering
~

#DSO 200 Gage CompuScope Lite ................... $595
IDSO 205 DSD 200 w/Cables for multipleboards ..$895
I DSO 121 MultiScope Software .......................$250

New DataCommander·· Serial Port Multi
plexers operate independently of your host PC .
Achieve high-speed data collection and communi
cations from many sources without taxing your
PC 's main processor . On-board 250K memory
buffer (upgradeable to 4MB) and on-board micro
processor make the DataCommander- a powerful
acqu isition tool. Your PC can be executing
other tas k s while the unit spools up to
4MB of incomi ng data.
Ports on these units use DB 25-pin connectors.
Cu s tom configurati ons are available fea
turing RS-422 (long distance) lines. RJ-11 I RJ-45
connectors, and parallel port options.
#OCOM 800 6-Port RS-232 DataCommander" .......$995
#DCOM 1000 10-Port RS-232 DataCommander"...$1495
#DCOM 1810 16-Port RS-232 DataCommander"...$1995

You r PC is no longer limited to 2 serial ports I
Multi-port serial boards from Arnet let your DOS
based PC support up to 66 serial ports. All Arnet
boards come complete with DOS Driver Software
and an external 25-pin 'D' connector box.
• Intelligent units offer on-board 80186 micro
orocessor and dual-ported RAM buffer.
• Free DOS driver software lets DOS recognize
up to 66 COM: ports.
• SurgeBlock·- on all pons protects your PC
from killer voltage spikes.
• 'Rock-Solid" Lifetime Warranty.
#COMH 104 4-Port Intelligent Serial Board .......$595
#COMH 108 8-Port Intelligent Serial Board .......$995
#COMH 118 16-Port Intelligent Serial Boa rd...$1895
#COMH 132 32-Port Intelligent Serial Boa rd...$2995

NEW Snap-Master Software:
Data Acquisition for Windows
Discover Snap-Master - the only Windows
based data acquisition and analysis software to
achieve high-speed , real-time data acquisition
with multiple simultaneous AID boards.
Snap-Master lets you define your own custom
instruments using icons and easy-to-understand
flow charts. A pre-defined database of sensors
is integrated with the data acqu isition system.
#HOS 200 Snap-Master Acquisition Module ......$995
#HOS 21 D Snap-Master Analysis Module ..........$495

If you use a standard keyboard with your rack
mounted system, you know what a nuisance and
a hazaro it can be. These new industrial key
boards are designed to fi t easi ly into any EIA 19'
rack. Rugged and reliab e. these keyboards are
made in the U.S.A. by a Swiss company and
demonstrate classic Swiss craftsmanship.

• Full 101-key layout.
• Full-trave l construction with excellent tactile
feel for touch-typing .
•DIX 3010 keyboard is set in a drawer (not snown).
• DIX 601 D keyboard slides out w/ a locking door.
• Occupies on ly 1 rack space (1.75' high).
#DIX 301 D Rack-Mount Keyboard wN/rist Rest $295
#DIX 801 D Rack-Mount Industrial Keyboard ....$395

NEW! Rack-Mount PC's with
bullt·in VGA Monitors
EasyPlot II Scientific Plotting
and Graphing Software
Are you tired of using Lotus 1-2-3 to create
scientific plots? Now EasyPlot II helps you create
complex graphs and detailed 3-D plots from your
data. Easy-to-u se Ea s yPlot II is completely
menu-driven and makes a perfect com panion to
our Labtech Notebook data acquisition software.
#SPS 215 EasyPlot II Scientific Graphing SN/ ..$349
#SPS 218 EasyPlot II - SAVE when pu rchased with
Labtech Notebook software! ...........$299

CyberResearch carries the broadest line of rack
mount and industrial computers. Now we've added
new models with built-in VGA monitors. You get
a compact unit with '386 power and a color display.
• Built-I n 10· VGA Color Monitor & VGA Card
• 4 Megabytes of RAM (2MB for the VRC 386-165)
• Enhanced 1O1-Key Keyboard
• 1.2MB Floppy Drive (or 1.44/3.5" if preferred)
• 2 Serial RS-232 Ports & 1Parallel Printer Port
• DOS 3.3 Software (or DOS 5.0, if preferred)
#VRC 386·1&S VGA Rack-Mt. PC, 80386sx. 16MHz$3595
#YRC 388·33 VGA Rack-Mt. PC, 80386, 33MHz ..$4995
#YRC 486·33E VGA Rack-Ml. EISA, '486, 33MHz .. $8995

200KHz 12-Bil A/D Board

Redlake TapeCaster
VGA to Video Converter

for only $975 with Software
PC 30 boards from UEI bring high-speed data
acquisition to the low-cost market. Complete with
menu-driven Statu s-30 software and program
ming drivers for BASIC, C and Pascal, the PC 300
and PC 30PG are two of the best deals around.
• 16 Analog Input Channels & 4 Analog Outputs.
• Supports Dua l OMA for continuous acquisition.
• FIFO buffer simplifies programming.
• Includes complete driver source code in C.
• Supported by Notebook & LabWindows 2.0 S/W.
• Simullaneous-sampling versions available.

#PC 300 200KHz, 16-Channel AID Board ..........$975
#PC 30P6L PC 30 with Gains of 1, to, 100, & 1000$1295
#PC 30P6H PC 30 with Gains of t. 2. 4, & a .........$1295

Redlake's TapeCa s ter converls VGA screen
output to video for applicalions such as animation
and creating training tapes. The TapeCaster is
extremely easy to use: no base addresses. no
interrupts, no software - just plug and play.
• True, precise NTSC or PAL video timing .
• Simultaneous VGA and video display.
• Composite Video & Y-C (SuperVHS) output for
use with equipment ranging from an inexpensive
VCR to broadcast-quality professional video.

I NTSC 200 TapeCaster - NTSC Video Output .......$750
#PAL 200 TapeCaster - PAL (Europe) Video Out. ... $750
I NTSC 100 Spectrum -NTSC Video Digitizer and VGA
Overlay Controller with software.......$1650

Low-Cost Data Acquisition
with the PCL-812 A/D Board
Advantech has made data acquisition extremely

affordable. Their PCL 812 boards offer 16 input
channels and high speed acquisition; despite
their low cost these boards have not sacrificed
anything in performance or capabilities.
16 Single·Ended ND Inputs & 2 Analog Outputs.
12-Bit Resolution for Accurate Measurements.
Up to 30,000 Samples Per Second.
16 Digital Input Lines & 16 Digital Output Lines
I PCL 812 30 KHz, 16·Chan. Low-Cost AID Bd.... $395
I PCL 8126 PCL 81 2 with Programmable Gains ...$495
I PCL 1100 Pascal & CSoftware Drivers ................$95
#PCL 780 Terminal Panel with Cable....................$95
•
•
•
•

Best-sel/lng
Lab tech
NOTEBOOK
softK·are
nowsports •
anew
ICONView

Complete Packages Include
Notebook Software - Save $250!
Now you can purchase everything you need for
a complete system of data acquisition hardware
and software. all in one low-cost package. Each
of these packages includes a full set of Labtech
Notebook - the undisputed leader in data acquisi
tion software. now improved with ICONview.
PCL 812 or PCL 812G Data Acquisition Board
INST 200 Labtech Notebook Version 6. 1
PCL 1050 Industrial Wiring Kit
PCL 780 Screw Terminal Panel w/Cables
PCL 11 00 Pascal & C Software Drivers
BASIC & QuickBASIC Drivers

#INST 200 Labtech Notebook 6.1 w/ICONview ..$975
#PCL 812LT PCL 812 Complete Package .......$1295
#PCL 8126LT PCL 812G Complete Package ....$1395

Intelligent Remote Processors
from Analog Devices
Now you can distribute your data acquisition
power to wherever it is needed. Our new remote
acquisition units will operate anywhere you have
data to collect. And compatibility with popular
software makes setup a snap.
•
•
•
•
•
•

RS-232 & RS-485 Communications Interfaces.
16 Single-Ended or 8 Diff. Analog Inputs.
Resolution Selectable from 13 to 18 bits.
On-board 801C88 microprocessor.
RDAS 1 050 runs with host PC supervision
RDAS 1060 designed to run stand-alone.

#RDAS 1050 Intelligent Remote DAS Unit.............$995
#RDAS 1060 Intelligent Remote DAS Computer .$1395

MOTION CONTROL SYSTEM

Makes motor control easy.
PC-based motion control may seem like science
fiction to many people. Here at CyberResearch,
it's one of our specialties. I can also cost a lot less
than you think. Shown here is our CMCS 222A
complete motor control system. which includes:
• Technology 80 2-Axis Intelligent Stepping Motor
Controller board complete with software.
•Oriental Motors High-To rque Stepping Motors,
Size 23, 1.s•tstep (Qty 2)
• IMS 40V, 3.SA Bipolar Chopper Drivers (Qty 2)
• Electrostatics Regulated DC Power Supply
• Terminal Panel and Cabling
#CMCS 222A High Torque, Dual -Motor, PC-based
Stepping Motor Control System ..............$15115

COMPLETE SYSTEM

299· 00

Th is h not o
mi!.print l Theso
ore the eJ<OCt

NEW!

6 MONTH WARRANTY

IBM COMPATIBLE

:somo ones

INTEL COPROCESSOR

5 YEAR WARRANTY!

80386&ASED MACltNES:
80387·16 ll>Y& 115."
802868ASEDMACHNES: 80387·2020/.'JU 199.00
8088 8ASED MACHINES: 80287·66Y& 49.00 80387·2525Mlti 209."
80287·88/.'fu 59." 80387·3333MHt219.•
8007·5"'Hz, 49."
8087·2 8MHt 79.00
80287·10 IOMHt 89. 00 80387·SXl6 119.00
8087· I Io.wit1 19·00 80287·Xl 99.00
80387·SX20 139."

Quantity
Discounts

FOR SAlf BE10W DISTRIBUTOR COST! UST S495.00 ea.

8088 4.77 OR 8MHZ
2 PARRAL1£L, 1 SERIAL
CLOCK/CAIINDER
GAME PORT
360K FLOPPY
88 KEY KEYBOARD
640K MEMORY, DOS 3.2,
12" MONO CARD & MONITOR, COMPlETE DOCUMENTATION.

CALL FOR QUANTITY PRICING!

FAX CARD W / 2400 BAUD MODEM

l6CK·5'/a • 49. 00,720·l'h • 49. 00, 1,YCG- 69.00. i.AANEG·J't) · 59.00,

JWiomohcg<cupllld9iiol FAX, bodgroood opero6cn, sandond ""9Noled,
..,_,image>,""" pogos, Hoyeicomporiblo, modomb..ih on. F/'C/.9/IXJ/
7200/AIJ00/2400 Sohwoni,ielcphonecord U51695.00 YOURC05T
00. M Some o 1 cbo.o.O thoutmodom 59. 00

1""1on!Ml00-2.!f.orig;,Ol!Mon.. 99.oo

selling for over
$300.00 from

venions.

99•

YOUR CHOICE
OO ea.
PS/ 2 50/ 60 BOARD
AST ADVAHTAOl/2
Come> with OK expandable lo 8Mog u> ing SIMMS.
SuperPok unlity >ottwore. OK · 49.00
2MEG · 149.00 dMEG • 249.00 8MEG • 449.00

200WAn
POWER SUPPLY
101 and/ or84 KEY
KEYBOARD

Half height · 80MSEC •6MonthWorrnntyList I49.00 YO<JrC:O.t 69. 00

Fully Hoyos componblo, monitor speokerw/ volumecontrol. 2400/
3008oud!ronomin ion role, addressable COM 1, 2,3,4,Compotiblow/
IBMPC, XT, AT &Compatibles. 2yeorManuf. Warranty. Full Duplex
operation, completewiih soltwore. Au1o dial, Avto omwer.

20 MEG HARD DRIVE

MEMORY!
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The Experts Give Acma Rave Reviews For
Quality, Performance, Service And Value!
oday 's le ad in g e xpert s

money-back guarantee . a full

consistently rank Acma

one year wa rranty . and

T

among t he best !

Simply

lifetime Toll -Free technical

stated , at Acma, we build

support. We even load DOS

quality products that provide

5.0 and Windows 3.0 for you.

top performance and tremen
dous value. And we stand be

guaranteed satisfaction make

hind our c omputers with FREE

Acma an excellent choice -

on -site se rv ice , a 45-day

and the experts agree!

" THE PERFECT ~ " ...OUR FAVORITE
WINDOWS 3.0 I
ISTHEACMA
.WORKSTATION."
· "'
386/25."

" A SOLID VALUE
FOR YOUR
DOLLAR."

Acma Gives You All These Features & Services. ..
,. 45-Day Money-Back Guarantee ·
,. One-Year Ports & La bor Warra nty (Many
Components Covered By Two Year
Ma nufacturer's Warranties)
,. FREE One Year TRW On-Site Service
(Available In Most U.S. Locations)
,. FREE lifetime Toll-Free Technical Support
,. NEWI Tech-Support Now Open Mon.-Sot.
,. SPECIAU $1.00 Upgrad e Program
,. NOW AVAILABLE! l.2GB Ho rd Drives!

,. FREE Return Shipping. Of Replacement
Or Repaired Ports.•
,. NOW AVAILABl£l ProgOTl'TlCde Keyt:x:x:rdsl
• Fast Delivery!
• 48 Hour High-Temperature Burn-in
• DOS 5.0 & Windows 3.0 .. Preloaded
,. Custom System Configurations
,. Personal & Business Leasing Plans
... Credit Cards1iJ2/ Charged Unttl Shipment
,. Special GSA (&Quantity) Disc ounts

Standard System Specifications .. .
,. 4MB RAM
,. 1.2MB & l .44MB floppy d isk drives
,. Hard d isk d rives (see b e low)
T
16-b lt VGA c ard w ith lMB RAM
,. 14° Non-Interla ce d Super VGA
m o nito r (1024x768 , .28 dot p itch)

,.
,.
,.
,.
,.

101-key e nh anced keyb oard
2 serial . l paralle l & l gam e p ort
Windows
(loade d) & Mouse
MS-DOS 5.0 (loade d )
Ca ll for c ustom configurations.
perip herals, and S1.00 upgrades!

3.o··

sx Notebook: lMB RAM, 40MB/ HDD. VGA Disp la y
386SX/20: 52MB IDE/HDD . . . . . . . . . . . . . . , .
386/25: 105MB IDE/ HDD • • • • • • • • • • • • •
386/33: 105MB iDE/HDD. 64K Cache BEST BUY AWARD/
386/40: 105MB IDE/HDD. 64K Cache • • . • • . • •
486/33 ISA: 210MB IDE/HDD. 64K Cache (128K & 256K option)
486/33 EISA: 210MB IDE/HDD. 256K Cache .. , , . , . . . .

$1,795
$1,595
$1,795
$1,995
$2, 195
$2,795
$3,695

c Acrra C O'!'lput<n lnc: .. 4&01 w arm Sc>rtnos &old. Fromoot ,CA 94539 (510) 623- 1212. (5 10)623-08 18 Fo1. F\Jt'Ch0$0 ordOn oro UJtOCt toopprQW! No ucnago
on VtXJ Moden:ad. ~ co'dl <H no1d'lolgeo t.nt.i me oroet ii ~. AD pttces O"ld ~ ao tubfoe.t to crw::roe wWhOJt noRC:e. "!ho 100'4
t:lflltoctton/45-0ov Monev ·6cx:k~I MCOVMAcrnobfondcomput911ot'ly(softwofe. pm ten. rronlton. end J~ng a o not rnc:U:»cJ. ' 'WhOOws and rT'IOuSO
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Circle 207 on Inquiry Card .

it ail adds up! Ail this and

" THE ACMA IS A
PRINCE AMONG
PEERS."

Special $1.00 Upgrades!

800-456-1818

Sales: 6om-7pm M-F & 8am -4pm Sa t. (PST)
Tech-Su p port: 7a m-6pm M-F & 8om-4pm Sat. ( PST)
Jnternationol 510-623-1212. 24-Hr. Fax 510-623-0818

ACm

COMPUTERS, !Na .
CallFor
GSA
Pridngt

,---------- -- ----,
YES! Send me FREE reprints
of what the experts are
saying about Acmal

Ad dress _ _ _ _ _ _ _ _ __

Sta te/Zip _ __

_ _ _ _ _ __

Phone ( _ _ ) _ _ _ __
Please send me reprints for:
0 486 ISA

0 386/SX

L ~ ~86~~ ~ ~6~S~ 
8 1291
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Most young people have one
answer to this problem. They avoid
it until they're out of college. But
they could be getting solid work
experience while they're still in col
lege. With your company's help.
And ours.
We're Co-op Education. A nation
wide program that helps college
students get real jobs for real pay,
while they're getting an education.
But we can't do it without you.

Those real jobs have to come from
real companies. Like yours.
For more information on how
you can participate in this valuable
program, write Co-op Education,
Box 775E, Boston, MA 02115.
Not only will you be giving stu
dents a chance to earn money
and pick up the most valuable kind
of knowledge, you'll be giving
yourselves a chance to pick up the
most valuable kind of employee.

Co-op Education.
You earn a future when you earn

an
~,

318

adegree.

A Public Service of111is Publication © 1987 National Commission for Cooperative Education
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"Blue Star's
excellent service
and support policies
are a big plus ...for
this solid desktop
speedster"
PC Magazine,

Circle 228 on Inquiry Card (RESELLERS: 229).

"B

uy a Blue Star
· · · alast PC"
Co111

PUler Sh0
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BRAND NAMES

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

LOW

PS/2 model 55SX-60 meg ...................2595
PS/2 model 70-60 meg .......................3195
PS/2 model 65SX-60 meg ...................3325
PS/2 model 70-A21 .............................4725
PS/2 model 95-320 meg ...................14950
• • • Monitor Extra • * •

MEGACUBE ISA BUS
486-33 System
8 meg 12BK Cache ESiJI
16 meg 12BK Cache ESDl.... .... ...............CALL

PRICES

Step 386-20 MHz System

LEADER
SINCE 1983

1 meg RAM, 64K Cache, 1.2 &
40 meg Drive, 640x480 VGA Combo ......CALL

We export to Europe,_ Asia
& the Far East

romPAa
DeskPro Models
286E-40/120 meg ..... ..................1775/1895
3868-20 MHz 120 meg ............. ......... .2375
386/20E-120 meg ............................... .2795
386/25E-120 meg ............................... .4085
386/33L-320 meg ................................7885
*Call for other models.:. Monitor Extra •

Step 386-25 MHz System
1 meg RAM, 64K Cache, 1.2 &
40 meg Drive, 640x480 VGA Combo ......CALL

We Honor Manufacturer's
Warranties

Step 386-33 MHz System

Call for details

2 meg RAM , 64K Cache , 1.2 &
150 meg Drive 1024x76B VGA Combo ... CALL

LAPTOPS

~ N 0 VE LL SPECIALS

AST Exec Color 386/25... ................N~.W................call
AST Exec 386/25 80 meg ................N~.Y.Y..... ....... 3895
Texas Instruments TM3000 ....... ........................... 2995
Compaq LTE/286-40 meg..................................... 2750
Compaq LTE/386-60 meg .....................................4995
Compaq SLT/LTE 1 meg .........................................180

Nelware Version 2.2
5 users................................... ...........595
1Ousers........... ........................ .... .....1395
50 users ...........................................CALL
100 users ....................... ....................CALL
Netware 386 V.3.11
20 users ........... ..................... ............2195
100 users ... ........................................CALL
250 users .. .... .... .................................CALL

Toshiba 3100SX 2 meg .........................................160
Toshiba 5200 2 meg ..............................................165
Toshiba 3200SX 2 meg ..........................................165
Toshiba 1200XE 40 meg ................................ .........call
Toshiba 2000SX HDD 40 meg ................................call
Toshiba3200C........................................................call
Toshiba 5200C........................................................call
Call for pricing on other brand name models

WE STOCK

TOSHIBA

Aes
®

CITIZEN
OKIDATA
EPSON

Computers

All systems include

MEMORY

HITACHI
TALLGRASS
ARCHIVE
Made

in
USA

• Intel CPU (MICRONICS)
• 4 meg RAM memory expandable to 64 meg
- Desktop or tower case
• 2 serial , 1 parallel
• 101 keyboard
• 1.2 & 1.44 Teac drive
• Boca SVGA w/1 meg & SVGA monitor
•MS DOS 5.0
• MS Windows & mouse

486/33 with 200 meg HD .. ..............2995
386/33 with 120 meg HD .. ...... ........2095
386SX/20 with 40 meg HD ....... ..... .1495
One year limited warranty

Corporate Accounts
Welcome

Call for Discounts
on Volume
And
Consultant Orders

Exports
Available
320

~VEREX

NEC
ALA
WYSE

~
NOVELL
Authorized
Dealer
LAN BOARDS
8 bit Arcnet .................110
16 bit Arcnet ..... .. .... ....220
8 bit Ethernet ... ...........190
16 bit Ethernet ............ 275
8 port ActiveHub ........ 325
Token Ring Ca rd ......... 399
Tokenhub 4-port .........355
Call for other
LAN Accessories

AST
AST
AST
AST

Premium 11386/33 ............ .$2185
Premium 11 386SX/20 .. ... ....$1495
Premium II 486/33TE ......... $6145
Bravo 486/25 .... .... ... ... ........$3115

INTEL COPROCESSORS
80387 XL. ...........$99.00 80387-20 .......$205.00
80387 SX-16 ....$135.00 80387-25 .......$205.00
80387 SX-20 ....$149.00 80387-33 .......$205.00
80387-1 6..........$205.00

HOUSTON INSTRUMENTS
MICROSOFT
SUMMAGRAPHIC

SPECIALS
HP Scan Jet+ .......1325
Hp Paint Jet ...........965
Lotus Ver. 3.1 ........365
Kod ak 150P ...........345
Canon BJ 1O...........345
Intel Satisfaxtion.....425
Okidata 391 ............615
Epson LO 1170 ......625
HP-7475 Plotter ...1495
IBM Token-Ring .....655
Panasonic 1124 ......299
Intel 80387-33 ....... 205

LASER PRINTERS
HP Laser lllD .........2550
HP Laser 3P ...........1025
HP Laser Ill ............1575
HP lllSI ...................3695
Panasonic 4450 .....1395
NEC 2 Model 90 ......1695
NEC 2 Model 290 ...2675
Tl PS17 ............... ...1595

SOFTWARE
WordPerfect 5.1 ... ............ 260
Ventura Publisher .............525
Clipper 5.0 ..... ...................535
Aldus Pagemaker ..............495
Word for Windows ............345

Computerlaneinc.
Outside California: 1-800-526-3482
Inside California: 818-884-8644 • FAX : 818-884-8253
7500 Topanga Canyon Boulevard, Canoga Park, CA 91303

Hours: Monday - Friday 9 -6, Saturday 10-6

INTEL
PC MOUSE
CALCOMP

ALL QUOTED
PRICES ARE CASH
PRICES ONLY
Visa, MasterCard
and
American Express
are higher
Prices subject to change
without notice.
*Quantities are limited

Compaq is a Registered Trademark of Compaq. IBM is a Regislrered Trademark of lnlemalional Business Machines.
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Circle 245 on Inquiry Card.
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THE ENGINES THAT DO.

mlll l

lntersys 386SX/20

lntersys 286/16
•
•
•
•
•
•
•
•

80286/16MHz Motherboard
1MB RAM, expandable to 4MB, 80ns
1.44MB and 1.2MB Floppy Disk Drives
40MB IDE Hard Disk Drive
FD/HD IDE Controller and 2S/1 P 1/0 Card
VGA Color Monitor and VGA Card 1024 x 768
Desktop Deluxe Case
101 Keyboard

$995.00

lntersys C386/33
• 80386/33MHz Motherboard w/64K Cache $1
• 4MB RAM, expandable to BMB, sons
• 1.44MB and 1.2MB Floppy Disk Drives
• 125MB IDE Hard Disk Drive
• FD/HD IDE Controller and 2S/1P 1/0 Card
• VGA Color Monitor and VGA Card 1024 x768
• Mini Tower Deluxe Case
• 101 Keyboard

•
•
•
•
•
•
•
•

80386SX/20MHz Motherboard
$1 ,495.00
2MB RAM, expandable to 8MB, sons
1.44MB and 1.2MB Floppy Disk Drives
80MB IDE Hard Disk Drive
FD/HD IDE Controller and 2S/1P 1/0 Card
VGA Color Monitor and VGA Card 1024 x 768
Mini Tower Deluxe Case
101 Keyboard

lntersys C486/33

,995.00

•
•
•
•
•
•
•
•

80486/33MHz Motherboard w/64K Cache $3,395.00
4MB RAM, expandable to 64MB, 80ns
1.44MB and 1.2MB Floppy Disk Drives
200MB IDE Hard Disk Drive
FD/HD IDE Controller and 2S/1 P 110 Card
VGA Color Monitor and VGA Card 1024 x768
Tower Deluxe Case
101 Keyboard

Options and upgrades available. Full warranty for 12 months. Free technical support. All systems built and
tested in the USA. Shipping extra. Visa/Mastercard/Eurocard accepted. International orders welcome!
2461West205th Street, 8103 Torrance, California 90501, USA

Call: (213) 782-9731
Circle 213 on Inquiry Card (RESELLERS: 214).

Fax: (213) 782-9815
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'
'
•
'
•

•
•
'
'

•
•
•
•

14" VGA Monitor
Parallel + Serial Ports
IO I Key Keyboard
Battery Backed Clock

l.2 Mb 5- 1I4" Floppy
l.44 Mb 3-1 /2" Floppy
125 Mb Dnve 19 MS
16-Bit VGA Card with 512Kb
14" 1024 x 768 Color VGA
Monitor
I Parallel + 2 Serial Ports. I Game
10 1 Key Keyboard
Battery Backed Clock
MS-DOS 5.0 +CW-Basic

•
'
'
'

64Kb Cache
4 Mb RAM
l.2 Mb 5- 1/4 " Floppy
1.44 Mb 3- I /2" Floppy
125 Mb Drive 19 MS
16 Bit VGA Card w1Lh 5 l 2Kb
14" 1024 x 768 Color VGA
Monitor .28 DP
l Parallel + 2 Serial Ports. I Game
IO I Key Keyboard
Battery Backed Clock
MS-DOS 5.0 + GW-Baslc

$1,499.00

................................ .. ..... $ 111 0
..... ...... ......... ... ................... 1394
20/40 .. ....... .... .. .. .... .. 1565/1 797
20/40 ....... ... .. ... .... .... 2572/2824
/80 ... ... ............................... 2824
40/ 120 ...... .. .... ... .. .... 2824/3024
.... ..... .. .... ... ... ..................... 55 10
/I 00 386/20 .. .................... 3824
/200 386/20 ...................... 4224
..... .......... .. .... ..................... 5775
40/60 .................... .. . 3124/3364
/40 ............................... ... ... 2392
/60 .. .. .......................... ...... . 3040

Epson

Laser Series 111 / ll lD .................. $ l.450/Call
... ... .... ...... ..... .. ...... ... .... ....... Call
Laser l!P
Laser III P
..... .. ................. ... ...... ........... Call
Laser IIISI ............ .................... ...... ..... . Call
Desk Jet 500 ............... ...................... .... .. 500
All accessories available.

I..Q 8 IO

Panasonic
11 24/ 11 80
11 28/1654
1624/1695
4420
4450!/4455

........ .. .. .... ... ... .. .......... $ 250/ 150
............ ......... ........ ....... 220/Call
.. ................................. .. 370/405
.............................. .. .. .... ... .. 805
1175/805

Maxtor
7040A ... .... ........................ ............... .. ... $2 10
7080A ...................................................... 3 15

FX 850
FX I 050
1..Q 510
LQ 850
I..Q 950
I..Q 1010
I..Q 2550

1320 .25mm VGA only ... ... .......... ..... .. .. $ 450
1302 .25mm 900x560 MulUscan .... ... ..... . 525
1304 .25mm I024 x 768 w/VGA cable .... 650
GYM 1300 13" Mu lUsync/M ultiscan ...... . Call
GYM 2000 20" Multisync/scan ............... Call

NEC
2A 14" 800x600 Mu lUSync ........... .. .. .... $ 405
3D 14" 1024x768 Mul llSync .... ........... ..... 489
3Ds Low Radlation ..... .. ... ..... ..... ....... ....... 499
4D 16" 1024x768 .28mm .. ................. ... .. Call
5D 20" 1280x l 024 .3lmm .... .................. Call

200
264
264
225
330
330
225
400

cps.
cps.
cps.
cps.
cps.
cps.
cps.
cps.

nlq .. .. .... ... ...... $ 172
nlq .. .... .. .. .... ....... 282
nlq ........... .......... 392
nlq .. ................... 251
88 nlq ....... .............. 435
88 nlq ........ ............. 434
75 n lq ..................... 364
108 nlq ................... 845
30
54
54
75

Okidata
ML320
Ml..32 1
ML390
MI..380

MONITORS

Sony (Color VGA Trinitron)
Type
IDE .... ... $ 170
MFM ........ 2 10
IDE ... ....... 270
IDE .......... 360
IDE .. .... .... 650
IDE .... ... l.270

PRINTERS

Hewlett-Packard

HARD DISKS

Seagate
Speed
28ms
28ms
19ms
20ms
15ms
16ms

$1,225.00

PRINTERS

LAPTOPS

MB
44MB
42MB
89MB
125MB
2 11 MB
338MB

'VGA Card
' 14" VGA Monltor
• Parallel + Sertal Ports
' I 0 I Key Keyboard
• Battery Backed Clock

• 3 Button Mouse

$925.00

Model
Sf l 57A
ST251 - l
Sf l l02A
ST I 144A
Sfl239A
ST2383A

•
'
'
'
'
'
'

3 11
............................... ...... .. ..... 430
.. .. .. .... .... .. .................. ... ....... 425
.......... .... ................. ... ... .. ..... 269

......... ............. ..... ........... ... $

DISK CONTROLLERS
2 Hard/2 Floppy IDE ....... ........ ............ .. $ 27
2 Hard/2 Floppy w/ I Parallel. 2 Sertal
and I Game ........... ............... .... ..... ........ 3 7
Xf/AT High Denslty Floppy Controller
Up to 4 Hi-Density Floppies! ................. 43
Xf/AT High Density Floppy Controller
Up to 2 Ht-Density Floppiest ... ... ... ... ..... 30

MULTll/O
AT Card 2 Serial. I Parallel.
xr Card l Sertal . I Parallel. I Game.
Clock. Calendar. and Battery ................ 26
Plus
l Sertal Port. I Parallel Port. l Game
Port. Clock. Calendar. w/ Battery. FDC 360K/
720K docs 2 Fl oppy (Any Combo I) ......... . 30
Modem External 2400 Baud ... .... .. ........ 72

xr
FLOPPY DRIVES

MONITORS

l.44MB 3.5" ...... ..................................... $ 69
l .2MB 5.25" .............................................. 59
720KB 3.5" .............................................. 55
... ... .................... 55

Mono Monitor 12" Amber .......... .... ... ..... $ 72
Fl at Screen 14" Amber .................. ........ ..... 99
RGB/CGA Color ... ....................... ........... . 170
VGA 14" (640x480) .4 I dpl ....... .... ...... ..... 240
VGA 14" (640x480) .3 1 dpi ........ ... ... ..... ... 300
Syncmasler 2 14" SVGA .3 1 dpi
(1024x768) ................................... ... ... .. 320
Syncmastcr 4 Color 17" .31 dpi
(1024x768) ........................ ................... 799

Samsung

MOTHERBOARDS
12 MHz 286$ 55
16 MHz28670
16 M l-lz 386SX ....................... .. .. ............. Call
25 MHz 386 w/o CPU ..... ............. .. .. ...... . Call
25 MHz 386 w/ Cache ........... ................. Call
33 MHz 386 w I Cache ........ ............... ..... Call
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Princeton Graphics
Ultra 1200 12" VGA Hi -Res .................. $ 460
Ultra 1400 14" VGA Hi-Res .... ................. 499
Ultra 1600 16" VGA Mi-Res .......... ..... .... .. 820
Ul tra 2000 20" Mul tisync
(1280x i 024) ............................ .......... 1.950

CHIPS

Intel
80287-10
80386-SX 16
80387-20
80387-25
80387-33

.................... .... ... ... .............. Call
..................... ... ... .... ..... ........ Call
...... ................ ........ .............. Call
............................ ... .. ... ... ..... Call
.. .............. ............................ Call

VIDEO CARDS
16-Bit VGA 1024 x 768
I MB RAM . 256 Color
Trtdenl Chip Set .................... ...... .. ....... $ I IO

Circle 289 on Inquiry Card.

• Intel tnalde ls • t rademartt of lnt•I Ccwporwil on.

You May Recognize
Some of Our Customers...
Intel Corporation U.C. Berkeley
M.I.T.
Proctor & Gamble
PG & E Digital Equipment Corp.
AT & T Clemsen University
l'J.A.S.A. U.S. Dept. of Agriculture
S.W. Bell U.S. Dept. oi Navy
DuPont U.S. Marine Corps
Exxon U.S. Army Washington Post
U.S. Veterans Hospital Admin. Ctr
Lawrence Livermore Laboratories
Lockheed Missile/Space Eng.
...and the list goes on and on...

Standard Svstem Features:
( "Unless specilled ditferently In Specials)

• Molherboard and lnlel CPU
• 1MB RAM on -board
• Math co-processor sockel

• 1.2MB or 1.44MB FDs(Teac)
• 1:1 HOD/FOO conlroller
• 2 serial/1 parallel ports

• 101 Enhanced keyboard
• Desktop case wl PS

SYSTEMS:
(Prices below do not Include Hard disk drive, monitor I card)

Monthly Specials!!
MIC.::?O • L~

$3 795

EISA 486·33 CACHE
•
•
•
•
•
•
•
.
•
•
•

lnlel 80486-33MHz Processor • Miclonics Motherboard
64k Cache SRAM exp. lo 256K
4MB RAM 60ns expandable lo 64 MB onboard
12MB and 1.44MB Floppy Drives (TEAC)
21OMB 13ms IDE Hard Drive (Maxtor)
IDEHard/Floppy Disk Conlro ffer
Orchid ProDesigner lls VGA card w/1 MB ,Hi Color
14· Sony 1304 or Seiko CM-1450 VGA Monnor
Keytronics 101 Keyboard (USA) • 1 Paralleli2 Serial Ports
Tower Case wf7 bay drive/dignaVdisplay/300W PIS
MS.DOS 5.0 & MS.Window 3.0 and MS corrpatible mouse

MIC<O· L"

ISA 486·33 CACHE (Symphony)

$2695

• lnlel 80486-33MHz Processor · Upgrades lo SOMHz; Socket
for removable cryslal allows for CPU changes
• AMI BIOS, Symphony"' Chpsel, Dalas 051287 real-time
clock (w/10-yearwarranly)
• 64k Cache SRAM exp. to 1MB onboard
• 4MB RAM70ns exp lo 32MB onboard
• 12MBand 1.44MB Floppy Drives (TEAC)
• 120MB IDE HDD • !DE HD/FD Conlroller
• SpeedStarP1us, 1MB,16-bn VGA card,Hi color, non-inler1aced
• 14' Sony CPD-1304 or Seiko CM-1450 VGA Monnor
. 1 ParalleV2 Serial Ports • Keytronics 101 Keyboard (USA)
• Tower case wfl drive bays/dignal display/230W PIS
• MS-DOS 5.0 • MS-WD'ldows 3.0 and MS compalible mouse

380-40 ..cl'IJ- ~................... $395
380-25 ..cPU  ECS · NEAT .............. $345

380-25 ..CPU  Cpl ....................... $315
380-SX/20....................................$215
380-SX/16.....................................$185
28&-25 ..cro . .................... $160

MIC.::?O•L"'

386·33 CACHE (Symphony)

Maxtor MXT-7080A81MB EE ...... $285
Maxtor MXT-7120NS 130MB ..... $365
Maxtor LXT-213A 213MB EE ....... $595
Maxtor LXT340A 340MB llE ...... . $920
MaxtorXT-4380E/S338MB ...... $1020
Maxtor XT-8760E 768M8 ......... $1395
MaxtorXT-8760S 768MB ......... $1435
Maxlor 1.02 GB SCSI ...............$1995
Conner CP-3000 40MB...............$175
Conner CP-30104 120MB.. ......... $340
Conner CP3204200MB............. $539

Circle 227 on Inquiry Card.

$1995

• lnlel 80386-33MHz Processor  Upgrades lo 40MHz; Socket
for removable crystal allows for CPU changes
• AMI BIOS, Symphony"" Chipsel, Dallas DS1287 real-lime
dock (w/10 yearwarranly)
• 64k Cactie SAAM expandable to 1MB onboard
• 4MB RAM 70ns expandable to 32MB onboard
• 12MB and 1.44 Floppy Drives (TEAC)
• 130MB 17ms IDEHard Drive & Hardifloppyconlroller
• 14' SVGA Monilor, 1024x768, 0.28dp (Reisys RE-9514)
• SpeedSlarPlus  16-bn VGA Card w/1MB, Hi Color
. 1 Paral eV2 Serial Ports • Keytronics 101 Keyboard (USA)
• Tower case wfl drivebays/dignal display/230w PIS
• MS-DOS 5.0 • MS-Windows 3.0 and MS compatible mouse

HARD DRIVES

MOTHERBOARDS
486-33 ElSA6'1< c.m"'°"'crics..... $1595
486-33 AT wl6<K Codle - ~......$795
486-33 AT."64K c..;.. -0p1 ............ $730
380-33 AT w164K c.c1wo  s,..non,......$465
380-33 -KCodle..t:f'U.C& T......... $395

486-33 E/SA w/64k cache (Micron/cs motherboard) ••••••••••••••••••• $1,895
486-33 /SA w/64k Cache (MCI/Symphony) ••••••••••••••••••••••••••••• $1,095
486-33 /SA w/64k cache (Opt/™ Chipset) ••••••••••••••••••••••••••••••• $1,,.035
386-33 w/64K Cache (SymphonyT..) ••••••••••••••••••••••••••••••••••••••••••• ~ 765
386-33 w/64k cache (C & T™ Chipset)•• ••••••••••••••••••••••••••••••••••••• $695
386-33 (Symphony™ Chlpset)••••••••••••••••••••• • ••••••••••••• •••• •• • •••••• • $655
386-SX20.....................................................................$495
386-SX16 .....................................................................$460
286-16.......................................................................... $405
386SX-V20 NOTEBOOK 2MB RAM, 60HDD, Mono VGA, 6.2 lbs: ••••• $1,950
386SX· 16 LAPTOP 2MB RAM, 40HDD, Mono VGA , 10.9 lbs• •••••••••• $1,555

OJantum LPS52A 52MB 17m1 r ..... $198
Ouan1UmProDr1 05AT t05M8,17ms. $320
Ouant\JmProDr2IONS 210M0.1 <ms $595
Ullrastor 12F ESOI c..t w!.12K Codie $160
DTC-3290 SCS~ISA.5t2K ................ $575
Adaptec1 740B-l<i1SCSL9SA ......... $480
Adaplec15428-ic;i SCSI Cnt~ FDMD $260

MIC;;atO·L"'

386·SX/16 SVGA
•
•
•
•
•
•
•
•
•
•
•
•
•

1375

lnlel 80386-SX/16MHz ProcessOf • AMI BIOS
2MB RAM expandable lo 8MB orboard
12 MB Floppy Disk Drive (TEAC)
1.44MB Floppy Disk Drive (TEAC)
Hard Disk/Aoppy Drive conlroler
80MB 17ms IDE Hard Disk Drive
14" SVGA MonnOJ 1024 x768, 0.28dp (Relisys RE-9514)
16-bit VGA card w/512K
1 Parallel/1Garne/2 Serial Ports
Keytronics 101 Keyboard (USA)
Deluxe Baby Case , UL 200W PIS, 6 drive bays
MS-DOS 5.0 & MS Window 3.0 and·MS compalible mouse
Option: 386SX·20 SVGA syslem - add $35

RelisysVGA 102(<768 RE·"20.......... $330
Seiko VGA 102•X168 CM·1'41l ........... $480
Seiko VGA 102u1E111 CM1450............ $585
Seiko 20' VGA 12""'t024Cll-2050 .. $1795
Sony VGA t024•768 CPO-t 304 ...........$610
Nanao 16" VGA 11124'768 90801........ $1165
Nanao20· VGA 12eo.102• 94001...... $2240
NECMultisync 4-Ds..................$1040
MONITORS
Re6sys VGA Oy-Sd AE.gsm............ $134 Genoa VGA Card S12K.................. $100
Relisys VGA RE·lllltl &<o, ~......... $295 SpeedS!art VGA 1MB. wl!iS.,..... ,$195
Relisys VGA 1E-0111..102"168Cl.29dp $3 10 Orchid Pro0 llS IMB. w.ff Sion• ....... $195

MISCELLANEOUS
Intel Math-Coprocessors............. Calli
Logitecli u........,. s.n-............ $6fil77
NEC Silentwritet2 modol 90 ......... $1 485

OMS Laser Printer PS< 10.2M0 ..... $1 850
FAX modem 9600/llnd.-it-..... $115
U.$ Robotics 9EQCJ htVJ2 PCN.'21is $445
Colorado llJ·10 H!.d..... 120MB ....... $245
Colorado DJ~ T-a.dl<1p 2!<lM8 ........ $320
LAN!astic AE-2 ·  li/Ad>p.. .. $4891229
American Smart UPS 600VA.......... $445
American UPS APC-125GY............... $845

DECEMBER 199 1 • B YTE
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''The Only Source for Computer Memory!"

IBM MEMORY
PS/I
2MB

FAX: 714-588-9872 or CALL: 714-588-9866

LAPTOP MEMORY

COMPAQ MEMORY

IBM PN N/A ........ $189.00

OeskPre JU-20. 20E end 25
11 3 131.(X) J
lMB
4MB

PS/ 2 30· 286 ond 1497259

5 12K Kit
30F5346 ............... $39.00
2MBKll
3CJ'5360 .
... $119.00
PS/ 2 70·E61 / 121,50Z,55SX end 65SX
6450603
$69.00
IMB
2MB
6450604 ...
.. $129.00
PS/ 2 70· A21
2MB
6450608 .............. $139.00
PS/ 2 5SSX, 65SX, 34F3077 end 34F301 1
4MB
34 F2933 ........ ...... $269.00
12 355X; LS end 40SX
BMB
6450129 .............. SS99.00
PS/ 2&0· 141
l MB
6450375
$89.00
PS/2 &0 · 111 / 311
2MB
1>450379 .......... $139.00
PS/ 2&0 · A21 / A31
4MB
645 10&J
$269.00
w. os end P75 (Jnsta J<n po;rsJ
2MB
6450902 ..
. $139.00
4MB
64501 26 .
$309.00
Expansion boards for all models 50 and 60
2· 16M6 w/2M
64506CIY ..
. $399.00
Expansion boa1d1 fOf oil models 70 and 80
2· 14MB w n M
341'3077 .
$369.00
4· 16MB w/4M
34F30 1 l . ..
$499.00

PSn

.... $99.00

113132-001

Desk Pre 3865/ 16
lMB
dMB

$269.00

1 13646-0J'.
11 2534.(X) l

.. $99.00
.. $269.00

DeskPro 286N and 386N

OK Boord
118700-001
DeskPro 286N , 386N end 386SX/ 20
11 0688.(X)l .
l MB
4MB
110690-001

. $99.00
. .... $19.00
$299.00

OeskPro 386N and 386SX/ 2D

2M8

110689.(X) J ..

$139.00

AST

Uecutlve Notebook

IMS ...

C OMPAQ
Portable LTE386S/ 20
PortobleLTE286

SlT-286
SlT-386

116569-0J I
115 144.(X) l
116561 .(X) J

... $229.00
$129.00
$499.00

EPSON

taSJ Notebook

lMB Boord
'1MB Board

113644.(X)l .
11 36<15.(X)1

$149.00
. $329 .00

,4

LAOSX laptop

IMB Board
4MB Boord

$169.00

2MB ................ $249.00

~,.i> 4MB ................ $449.00

BMS ................ $999.00

DeskPfo 366S

11 3633-00 1
113634.(X)l ....

$149.00
$329.00

.~ GR I D

1500 SetltU ~

2MB
4MB

334758 ....
334770 ...

....... $139.00
$239.00

Hewkttt·Poekard LoserJel II and 110

2MB
4MB

3J4MB
$119.00
33M50 ............... $229.00

HewlaH Packard LouuJet I/Isl

{{; IMS
4MS

C206JA ................. $59.00
C206SA ............... $229.00

~

Hewk!tt· Pockord OeskJer 500 and Plus

256K

227078..

$109.00

IBM Loa.ctr 4019 and 4019e

2MB
1039137
$159.00
1030675 .. .. . .... $229.00
3 SMB
Canon LB P-811, 811R and 811T
2MB
563· 1800 ......... $129.00
4MB
ON N/A .
$229.00
\/\Brother HL · B, BE, and 8V

2MS

MB-820 ................ $199.00

Panasonic 44501 and 4420

2MB
KX-P441
$159.00
4MB
PN N/A ..
$249.00
Okiloser 400
2MB
O KI PN N/A ....... $169.00
Oltlloser 800. 620. 830, end 840
2MB
OKI PN N/A ..... $229.00

•111ti1~'"• •·a~~•
IBM

1MBX1

4Mx9·60 ....... $239.00
$45.00
1Mx9-10
1Mx9·BO
.... $48.00
1Mx9-70 ....
. $5-0.00
256x9· I0 .......... . $13.00
256x9·80
$15.00

IM Xl -10
... $4.99
IMXl -80 ........... $5.49

256KX 1
256KX l · IO
..... $1.80
256KXl ·80 ..... $1 .90

VISA"

l-

PremkJm 386C and 386 - 16

lMB Kll
5005 1Q.(X)7 . .
$69.00
4MB KJI
50051(}008
$219.00
Premium 386 and 386 ·20
IMS Kil
500510-0J3
... $89.00
4MB Kil
500510-004 ..
$269.00
Bravo 386-SX, WS/ 266 and 386
2MB Kol
5005 10-0)2
$109.00
Premium 386-SX/ 16/ 25/ 33 and oll 486 models
IMS
5007 J8.(X)2 ..
$69.00
Premium 486 and 486/ 33
2MB
5007 16-0:J<I .
$179.00
8MB
500760-001 .
... $779.00
Premium II 386SX/ 20 and 386SX/16
lMB
50078().(X)3..
$79.00
4MB
500760-0J<I . . .... $399.00

HEWLffi·PACKARD MEMORY
Veclre QS/16S end RS/20PC, QS/ 20PC, RS/ 25PC,
20Cond2SC
IM B Kol
PN N/A .
.. ......... $69.00
4MB Kot
PN N/ A
.... $219.00
Vactro 486 PC (Install In Pairs)

IMB
0 2150A ...
$69.00
4MB
02151A.
$299.00
Vectre 386/ 25. 4a6/25T end 331 (lrutoU Jn Poksl
2MO
D236 1A
.... $129.00
Vectro 4UPC and 386/ 25 PC
6MB
021!;2A ...
... $589.00

ZENITH MEMORY
Zentth Z· JU/20/ 25/ 33 a nd 33E
IMB
ZA36/3800ME ...
dMB
ZA3800MK

BYT12
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$69.00
$299.00

Zenith Z-386 SX. 286·LP+, Z·lS

2MB Kil

Z-605 I

$119.00

TlOOOSE/ lE/ XE. T2000SX IMB
2MB
4MB
TlOOOLE. 12000SX
8MB .
T2000SXE
2MB
4MB
8MB
Tl200XE . TJ600. 13 100E 2MB .
T3100SX . T3200SX, SXC 2MB
4MB
13200
3MB
TSIOO
2MB
2MB
15200, 15200C. 18500
8MB
IMS
4MB
2MB
6MB
PrOSpeod 286. 386SX16 IMB
4MB
ProSpeed SX20
IMO
4MB
PrOSpeed 386
2MB
BMB

Powermole Port. SX

\MB
~MO

.. $ 149.00
$179.00

ZEN ITH
SUmsPorl

\MB

$169.00

SuperSport SX, 286E , SllmsPort

2MB
SuperSporl SX

?\AA A or R
SuperSport 286. 286E
l\.IB kit
SuperSporl 286E, SllmsPort
TurboSporl 386E

lurboSport 386, 386E
MostsrSporl 386SX
MoJ/erSport 386SL

INT'L 1· 714·588-9866
U.S. 1-800-535-5892
FAX 1·714-588 -9872
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.. ,~.. $209.00
.~... $649.00
.
.. ... $429.00
. $ 1469.00
$2 19.00
. .. ........ $569.00
.
$219.00
$529.00
$279.00
..
$1079.00

TEX AS INSTR UME NTS
Ttovetmole 2000
Trovelmole 3000

• Terms: AMEX. Voo. Moste<cord. COD.. P 0.'
• Return Polley: 20% Pestocklng fee on all nondefective returns

MAIL

$149.00
$259.00
$469.00
... $999.00
$289.00
$539.00
. $999.00
$149.00
$149.00
$279.00
$249.00
$149.00
$149.00
$649.00

NE C
UllroLlte 286F, 286V

• No surcharge on Vlso Ol Mastercard. AmEx odd A%.
and refused orders. Al rtems must be rotumod wlhJn IS days
wi lh ong nol documontollon and pockaoe. RMAI 1equlred.
• Monufac luers po:1 numbers are for yOUf converwnce.
au pmducls ere lhfrd party. 100-X. compotlble 01 tull refund!
• '\Ve W'ill beat ony advertised price· valid only on Identical
brands . offer no t gocx:t for SIMMs or OOAM
• Prices and avo no blltty subject to chongo.

•

386 specific sottwore. SX/ Nowl o Uows the new
20 MHz PfOCOUOJ to run al full potential speed
and Improves system perform ance by up to

250"1..

SX/ No wl 20MHz ............ ...

$439 .00

lMBBoord
4MO llcord

-~WE ACCEPT VISA, MASTERCARD AND AMERICAN EXPRESS!

I

ti' Requires No Eapanlk>n Slot
ti' 803&7SX Co ·ProceUOf SOck1tt
ti' 5 -Yoor Worronty
SX/ Nowl provides true muttHo sklng and bac k 

DeskPro 386/ 16

AST MEMORY
PRINTER MEMORY

l'iJ.Wfil.QU

SX/ Nowl 803a6SX 20MH.z. ProcessOf features:
ti' 16 Kbytes of Cache Memory
ti' Onboard 20MHz CkH:k

4MB KH .....•

TOSHIBA

Hewlett-Packard loserJel llP, 111, lllP and 1110

SX/Now! by

ground operation lor Windows 3.0, OS/2, ond

IMB

IBM

OeskPro 386· 20e and 25e

You c on upgrade from 286 lo 386 on your
IBM AT and PS/ 2 Models 30/286, 5 0 , SOZ
and 60 wtth Klngslon's SX/ Nowl

lMB
.. $249.00
4MB
$649.00
IMB
... $1 19.00
2MB
$169.00
4MB ............... $459.00
lMB
$149.00
4MB
......... $469.00
IMS
$139.00
2MB ............... $229.00
4M!l
. $499.00

DeskPro 386 -33, 486-33 and SystemP10

OK Boord
2MS
SMB

~..• $79.CXJ

4MB .............. $299.00

ORDERS TO:

FIRST SOURCE INT'L INC.
36 ARGONAUT, STE. 140
ALISO VIEJO, CA 92656

$169.00

EXPANSION BOARDS
Bocoflom30

PSn

Up to 2MB ta< onv
25 ex 30 wllh end 8086
C PU. Provide> UM/ EMS 4 .0 only.
wHh 512K
........................... $ 139.00
BocoRomXT

Up to 2MB lex any XT Of 8-blt mochlnes 1unnlng
up lo 12MHz l'rovlde>LIM /EMS4 Oonly.
wHh S 12K
........................... $ 139.00
BocoRo m / AT Plu.s

Up lo 8MB IOf any AT Of 16 brt compatible
mochinos running up to JJMHL Provides a
maximum o f 8MB extended Of UM/EMS 4.0
2MB with DRAM's: .......................... $219.00
2M8 wHh SIMM'<: ........................... $239.00

NEC MEMORY
Pewermo1e 286/12, SX/ 16 e nd SX/ 20
2MB Kit
OP-4 lQ-8103 .............. $129.00
Powerm ate 286 Plus

1·3MB Brd APC·H250K .............. $329.00
2·3MB Brd APC ·H250K +H25 1K
$429.00
Powermote SX
2MB Brd
APC HBSS .... ............ $529.00
AMB Brd
APC ·H853 .
. $799.00
Powormate SX Plus

1 2MB Brd APC·H850E

.. . $219.00

Powermote SX/ 20

... $2 19.00
... $239.00

2MBCPU OP-410-8101
2MB Urd
OP·d IQ-8102
Powermote 3&6/ 20

2MB
8MB

APC·H6551'
APC ·H656E .

.. $399.00
......... $1249.00

$199.DO

Powormoto 386/ 25

$129.00

? MB
APC H6S5X
8M8
APC·H656X
Powormoto 386/255
2MBKJI
OP-410-5201 .
8MB Kil
OP-410-5202 .......

4MB
$449.00
IMB
$169.00
AMB
$569.00
2MS ....~ . $289.00
2MB .~.. $309.00

.. $399.00
$1249.00
$199 .00
. $659.00

Powormoto 386/ JJE and 486/ 25E

2MB

OP,41 ·5101

........ $299.00

FO LLO W YOU R PACKAG E EVE RY STE P O F THE W A YI

11£»~~&~d~

FAST. INEXPENSIVE AND DEPENDABLE DELIVERY ANYWHERE IN
THE WORLD I CHOOSE THE CARRIER 10 Fil YO UR DELIVERY NEEDS
AT LOW RATES. INFORMATION FOR TRACKING SHIPMENTS IS
READILY AVAllABLE AT VOUR REQUEST!

Circle 210 on Inquiry Card .

386DX-33 Noteboolc
• 1MB WI upaaJir/it IO 16MB

40/,IB fftlfd Drive, l.44MB 3.5' F/appr Dim,
S'E/I
Buih·in 640 x480, 32 lilay LCD Oiiplay
• PtllfffMDnogetntdSyshm
orleme foraoly
• Pod far &.te"'ol D;,play • Sodte1 for ~l'ramsar
S99
• On/yB.5/hs • ManyOplionsA•a~ohltl
per month'
•

ABC PC SYSTEMS

386SX-20 Notebook

• All of ABC's PC compotiYe unitsaremodvlor ond ton be upgraded
&om  system to uotlier, virtoally ellmlnoling obsole S<ease
• O.e yoo place your order, y- system wil be coafigvred
ouorctmg to YOUR needs, th.. burned In ond test ed beforeshipped
• All systems hou sedIn 111 allradlve and shlrdy mid-tower unit, and
iadodo the following: Oae 3.5" I .«MB Floppy Disk Drin, One
5.2S" l.2MB Floppy Disl: Drive, IOI PS/2 Style keyboard, Two
S.rlal Ports, OneParaUel P0<t, MousePort, Mouseond Mouse
Pod, and DOS 5.0. We 1se high-qvalily TtAC floppy disk drives,
SoagaleHard Drives, P..-odlso Y"odea Canis, and Steptre Maair0< s.

• 2MB RAM expandabhi la 4MB
• 40MB Hard Drive, l.44MB 3S Floppy Orive
• Built-in 640 x 4BO, J6GraylCDDisplay
• Pall IOI fxtemal Display
• Power Management System
• SodteJfllf(o-/'rortsior • Only6.9/hsl

80486 Rnmni>J at 25/JHz. 128KCoche

VGA

' I.ming Paymen~ ba..d oo 36 month FMV • Please CeUlor Oereils

.

• 4MB RA~

SUPER VGA TRINITRON

!Ml>tl!OI

(102 U 1!8l

Cl02H lt.81

(102 41 1!EI

HARO
DRIVE

(~!O)

40MB

s 19B4

s 2132

s 231B

s 2909

40MB

BOMB

s 2130

52777

s 2463

s 3054

120 MB

s 2236

s 2384

S2S70

200 MB

s 2513

s 2661

s 2847

17" SVGA

17" SVGA

0 024!168)

(10241768)

CI 02Hl681

52031

5 2179

S 236S

5 ms

80MB

52177

s 2324

5mo

53101

S3161

120MB

5 2283

5 2431

5 2617

5 3208

S343B

200MB

5 2560

5 2708

s 2894

5 3484

.

386-25MHZ
VGA

• 4M8 RAM

SUPER VGA TRINITRON

VGA

• 4MB RMI

'!.

("°1.4801

C102Hl!!I

(102H 7!8}

(102H7681

5 2363

49~B

s 1568

s 1716

s 1902

52492

5 1918

s 2509

BOMB

5 1713

51861

5 2047' .

5ma

5 1839

52025

5 2615

120MB

s 1820

s 1968

5 21S4

s 2744

5 2116

$2302

5 2892

200MB

s 2097

s 2245

52431

CIOZUl!ID

s 1439

5 1587

51773

BOMB

s '1 5u

51732

120MB

51691

200 MB

5 1968

(1112411681

0% Down & No Paymenl for 90 Days
On All Leases

FARALLON Al'PlfTAU< CARO FOR PCs .........................'209
SHIVA NETMOOEM........................ ................ ........ .... 11199
CE SOFTWARE QUI CKMAIL{2·5USEllS, Mac/PC) ......1269
PLUS PRODUCTS FROM ASANTE, CAYMAN, DAYNA,
MICROSOFT & ON TECHNO LOGIES

• 4M8 RAM

C\1124Xl681

(~41111

40 MB

SUPER VGA TRINITRON 17" SVGA

REEll

f
htensive Wor Promsiftg r. Writing Toa s
•• Sohware 8uacle with Al Above Systems!
Inc. WR!T[)IOW, mom.[lfMElllS Of ITYL~ & sOIHEIS worth OYOf SI 300!!

386-33MHZ
80386 Rnmill at 33MHz, I28K CiKhe

tlA.RD
DRIVE

HARO
DRIVE

PR ICI/ llASI PRIC£
APPU/E-MACHINES POWER SYST£M - - 565751'184 p/m'
Mac llci 5MB RAM/IOSMB HordOlive, E-Mediine<"Tl 616' Trinitron Color
Moni1ol' w/ 24Btt Color Cord, Extended Keyboard, and Soltwure Bundle
APPU MAC llti mr£M - ··········--..---·····-· s4379f f 45 p/ m'
Mac lld 5MB RAM/IOSMB Hmd Drive. 14' High Resolution Color Mooitor,
Extended Keyboard, endSoftware Bunde
APPU MAC II~ SYmM ................·-··-····-····13489/1 116 p/m'
Moc lki 5MI RAM/105MB Hard Drive, 14' High Rroolulian Moc Uri 5M8
RAM/IOSMB Hard Drive, If High R...lution c.lor Motlitor, Extended
Keybaord, and Softwme Bu ndla
APPU MAC LC COMPUTE SYmM -····-·-- .........12440/199 p/m'
lloclC with 2MB RAM, 40MB Hard Drive, 512K VIAM,
14' Color Monitor, Standard Keyboard, and Software Bundle

MACllsi 5MBRAM/IO SMBHARO DRIVE............... 128 55/1120p/ m'
MAC llsi 3M8 RAM/40MB HARODRIVE ............- .... 11199/197 p/m·
MACllti 5M8 RAM/I 70MB HARO DRIVE ...............13895/1129 p/ m'

486-33MHZ
80486 Kn.mng at 33/Allz, ll8Uac1"!

HARD
DRIVE

• 80386 iJllllli>g ar 25Mllz

572
per month '

Make .sure to aak obout the NEW Apple Macintosh
Notubook computer linol

486-25MHZ
•

Sl8l9
orlease f0<ody

CALL ABOUT NEW Al'Pl.l' MACINTOS~ DESKTOPCOMPUTIHS,
NOTEBOOKCOMPUTERS, PRINTERS·&SCAN NER!

VGA

SUPER VGA TRINITRON

17" SVGA

ADOBE ILLUSTRATOR {MAONTOSH/WIN OOWS) .1372/1305
ALDUS PAGEMAKER{MAONTO SH/WIHOOWS J.••• 1499/'499
ALDUS PERSUASION {MACINTOSH/WIN OOWSJ .•••131 51'315
LOTUS 1-2·3{MACI NTOSH/WINDO WS).-........... 13451'345
MICROSOFT EXCEL{IM,ONTOSH/WIHOOWS) .•.• 1310/ 1310
MICROSOFT OFf!Cf {MACl/flOSH/WlllOOWSJ ••. 1509/ 1509
PLUS AFULL SEUCTION OF SOFTWARE

t;.0.1). OR.lrnKS: ill-t.~.00 on Fedtt1I F.1pn-:U. Money mkn 11111J

~~:;~~~;;~~~or.::~r
~
flli!llyl~W•roriab.w..

(\fall Qnkr. Pku:xnd l1'IOIX )

onkfsorca-""n "~dlf:d. 10f" f"'" .-o~.
Allo.,...,,l04a)'Jfoir~rlwxh1o()ar , lr rwdcrlnib)''""1:ht ~

uach.iJe c:ipua1ion lkic.nd blllini:~

Rdum Polle)·: Call C\tstomer Xn.Uai f2l))Jlj.f .S?2 10i.lbtlit1 .in:c:om

ootbori~Mdlinlcl ~rr.UMb:inorifWl~Mill

Circle 235 on Inq uiry Card.
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We've gotHere's
yousix covered
at Data Hut.
of our 5000 products.
Ethernet Cards: Most companies make an
average Ethernet adapter. But, lor superior
quality, reliability, and performance, all you have
to do is choose Gateway.
Our award -winning G/Ethemet and G/EtherTwist
LAN adapters give you the widest selection of
~""'"--• adapters. the most complete line of
operating system drivers. and more. All
at the best price.
Gateway also supplies the perfect
G/EtherTwist hubs for any application
Whelher it's coax, UTP or Fiber Optic, 8
Port lo 22 Port, with management.

Hottest CD -ROM titl es with the best buy CD
d ri ve In the industry ! Our smart and lriendly
drive has the 64k buffer. SCSI interface. and full
audio needed tor the latest multimedia litle such
as these, bundled FREE with every drive:
Illustrated Encyclopedia -1991 Grolie(s, the best!
Go' den Immortal - 550 meg Adventure Quest
Aloha, Hawaii! - Cullual Exploration, beautiful!
Sophisticated Sante Fe - Most Historic Territioryl
For DOS wflnstallation kit: Internal $599 Ex. $649

•

Fas t Oa111 Traosl er F\al t'.S:
• 33 MOyt1ts/$0C on lho E1 $ A

adaptec

___..,.

""'
• 10 M0yt8:Sl$ol'IC
SCSI data

~yncn-

F3!J

111\IJ

• 5 1.A.Byll'!SIHC sync_ SCSI
doWrata

._il ralo
--------------------lcal
Tho EISA SCSI Master

• 2 MBy1 m1.'s.ec Mync. SC SI

Complete High-Perfmmance EISA SCSI Host Adapter Kit - Featuring the
AHA-1740 32·bit EISA-to-Fast SCSI Intelligent Bus Master Host Adapter
A lso Inc ludes : ASW-141 O DOS Soltware Manager allowing support
for up to seven SCSI devices • ASW- 1440 Novell NetWare 286 and
386 Software Manager • ASW- t 420 OS/2 Software Manager• ASW
C174 Configuration Software F~e with Installation Guide• Full
support in SCO XENI X, SCO UNIX, and ISC UNIX • Internal SCSI
ribbon cable • Software Information Card • Product Registration Card
OSKl l llU.t ,~ Norware 386,
Intel 4at.J33 MHz, WRE N VII AHA·
1740 U1 tiling ~ ;\llOQ system
Cac:ho EISA Coch1ng l klogt Ad.1ptc1
~-no Onboanl cxno
~·AHA. · 1 7~'EManc:odlAodo

·AHA-17.iQ/Suinct..urt Modo

Multimedia CDROMS-1000's of color photo
graphs, music, animation, and savvy text.
Only $59.95 each

1111

Ideal for
applications
requiring:
-High Pertonnance
-Data
r-5-.2-5---ln_c_h_H
_l_g_h_P_e_rf_o_r_m_a_n_c_e_R_e_m
_o
_v_a_b_te- - - - - I Transportability
Cartridge Disk Drive - Mlgralion Between
Systems and Platforms Made Easy
Key Features: Removable 44 MByte Formalled
Cartridge Media • Industry Standard Hall-Height
5.25-inch Form Factor• 20 Millisecond Average
Seek• Data Transfer Rate of up to 1.25
Megabytes per second •Fully Embedded SCSI
Controller• BK Buffer• 1:1 Interleave• Self
Diagnostics at Power Up• Transparent Defect
Management with Trnck and Seclor Sparing •
Automatic Error Correction and Retires • Field
Proven Reliability of 30,000 Hour MTBF Optional:
Host Bus Adaptor tor IBM PC XT/AT BUS . 1/0
Device Driver Software Recognizes and Manages
Canridge Interchange.

-Data Security
-Privacy of Data
Files
-Fast Backup
-Fast Retrieval ol
Archival Data

MAXOPTIX
TAHITI® FAMILY ·
1 - g igaby te Erasable O ptical Di sk Dri ve w ith SCSI Controll er. Tahiti t
is an erasable optical disc drive wrth performance characteristics equal to
magnetic disk drive technology. It oilers seek times faster than that of
traditional removable disk pack drives; and in most cases, higher
capacity. Using a unique split optics mechanism. the Tahiti 1 ca n achieve
25 to 35 msec average seek time over 325 megabytes ol a single side.
high capacity 1 gigabyte cartridge or ANSI/ISO standard 650 megabyte
ca rtridge, respectively. The t gigabyte cartridge ca n provide up to 500
megabytes of capacity per side. The Tahiti 1 optical disk
drive features an embedded SCSI cont roller within a
5.25 Inch form !actor, permitting installation in high
performance personal comp uters and work stations.

The Maxtor Panther<!O 1 SCSI Family
.8, 1.2 and 1.7 Gigabyte - 5.25 inch Magnetic Disk Drive w/ SCSl-2
Command Set & 100,000 Hour MTBF.
Offering a low SCSI command overhead of <500 usec.
sychronous data translers of 5 Mbytes/sec, and a differential
interface option. The Panther 1 SCSI family of drives sets a new
level ol SCSI capability. with significant systems performance
advantages, including more 1/0 per second at lower service requ est
times. In the systems environment. Panther 1 SCSI disk drives
provide fas ler job proceSsing, fa ster terminal response lime and a
wider range of new application possibilities.

1.2G

• No surcha rge on credit
• COD & Purchase Orders Accepted
• All Pricing & Availability subject to cha nge
without nolice
• #6 North Ct. St.. Owingsville. KY 40360
•Hours: M-Sat 9AM - BPM EST
• FAX 606-674-39 17

• 606-674-39 16
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$2,999

1-808-487-8488
We Carry Over 5000 Products· Free Technical Support
Risk Free 30 Day Money Back Guarantee

lillZl• ~ ~=oo
Circle 231 on Inquiry Card (RESELLERS: 232).
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<ard from 1rie~m~•'
National EDITORS'
CHOICE
Design's
Volante Series
of high speed graphics boards.
I

June 25. 1991

National Volante AT1000

All Volante high speed graphics boards offer:
• Built on ISA, MicroChannel or VME bus
• Video memory upgrades to 4 MB
• Program memory upgrades to 4 MB
• Razor sharp resolutions from 1024x768 up to
1600xl280
• Blazing color selection from 8-bit to 24-bit true color
• Optional TI TMS34082 floating point processor for
enhanced 3D acceleration
• Superior speed of the TI TMS34020 graphics engine
paired with National Design's advanced ASIC technology
• LIFETIME WARRANTY - no gamble here!
Whether your game is CAD, Microsoft Windows, graphic arts, multi-media or medical
imaging, Volante has a cardior you at a fraction of the cost charged by the competition.

Call 806-253-8831 now for information
on the breathtaking Volante series.

IJDI

NATIONAl DESIGN. INC
9 171 CAPITAl OF TEXAS l"iWY, H·230
AUSTIN, TEXAS, 78759

Circle 215 on Inquiry Card (RESELLERS: 216).
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If you 're looking for some good reading,
you've just found it . The free Consumer
Information Catalog .

The Catalog lists about 200 federal
publications, many of them free. They can
help you eat right, manage your money, stay
healthy, plan your child's education, learn
about federal benefits and more .
So sharpen your pencil. Write for the free
Consumer Information Catalog. And get
reading worth writing for.

~- Consumer Information Center

•

Department RW
Pueblo, Colorado 81009

A public service of this publication and the Consumer Information Center of the U.S. General Services Administration.
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COMTRADE • Where Quality is Everything
COMTRADE 386/33
"It's a high performance machine, at aprice
that could stun a corporate purchasing officer. •

NO WONDER
SO MANY
BUSINESSES
ARE PROUD
ID WEAR
OUR LOGO

33 MHz 386 Cache 33 MHz 486 Cache
ONLY $1,895
•
•
•
•
•
•
•

•
•
•
•

4 MB RAM (70ns)
64K Cache Memory
1.2 MB 5.25" Drive
1.44 MB 3.5" Drive
130 MB Fast 15ms IDE Drive
with 64K Lookahead Cache
16 Bit Super VGA with 1 MB
1024NI MtdtiScan VGA Monitor
2 Serial/! Parallel/! Game Pons
Enhanced 101-key Keyboard
Hi-Res 400DPI Serial Mouse
MS-DOS 5.0 & Windows 3.0

ONLY $2,395
• 4 MB RAM & Built-in 487

• Whopping 256K Cache Memory
• 1.2 MB 5.25" Drive
• 1.44 MB 3.5" Drive
• 130 MB Fast 15ms IDE Drive
with 64K Lookahead Cache
• 16 Bit Super VGA with 1 MB
• 1024Nt MtdtiScan VGA Monitor
• 2 Serial/ I Parallel/! Game Pons
• Enhanced 101-key Keyboard
• Hi-Res 400DPI Serial Mouse
• MS-DOS 5.0 & Windows 3.0

Our486/33 has a cache so big, 256KB, it gets a99" hit-rate.

Since 1986, our customer list
goes on & on
University of Florida
Honeywell
General Electric
University of Hawaii
UCLA
Jet Propulsion Laboratory
University of Michigan
Norland Corporation
Johns Hopkins Hospital
Memphis State University
Xerox Cof2oration
University ofToronco
Unisys Corporation
USC
Johnson &Johnson
Bell Adantic
University of Alaska
AT&T
Indiana University
Allied Signal
Oregon State University
Ramada Hotel
AlphaBeta Super Market

25 MHz386 sx
ONLY $1,525
•
•
•
•
•
•

•
•
•
•

2 MB RAM (70ns)
1.2 MB 5.25" Drive
l.44 MB 3.5" Drive
85 MB Fast 15ms IDE Drive
with 32K Lookahead Cache
16 Bit Super VGA with 1 MB
1024Nt MttltiScmi VGA Monitor
2 Serial/I Parallel/I Game Ports
Enhanced 101-key Keyboard
Hi-Res 400DPI Serial Mouse
MS-DOS 5.0 & Windows 3.0

Best Buys

33 MHz 486 Plus
ONLY $2,855
• Same configuration as our popular
486/33 except this machine has 8 MB
RAM & a 210 MB 15ms IDE disk.

40 MHz 386 Cache
ONLY $1,995
• Same configuration as our 386/33.

Quality Is Everything. This philosophy has made us the successful company we are today.
There is a difference. From day one, our belief in superior quality and high performance has
allowed us to enjoy the success we have today. We are not only technically oriented, but most
importantly, people oriented. PC Sources Magazine puts it this way "Cqmtrade ... offers an
inspirui comhina tiun of top-notch campo111mts, .friendly toll-free mrtamer mppm-t, atul Ww
prices." We couldn't have said it better.
At Comtrade, people make the difference.

Non-interlaced, Flicker-free SVGA. You'll See the Difference.
Our 14" non-interlaced Super VGA monitor, which has a 0.28mm dot pitch, can display
absolutely flicker-free 1024 x 768 image. It is VESA standard. Now this top of the line option is
standard with our Comtrade systems.
Absolutely the Best Graphics Package.
101~8

Lawson ST • City of Industry, CA 9174 • Fax : 818-964-2492

Circle 221 on Inquiry Card

(RE~ELLERS:

222).

Beller Graphics • Faster Drives

COMTRADE
"where quality is everything"

800-969-2123
30 DAY MONEY BACK GUARANTEE
ONE YEAR PARTS & LABOR WARRANTY
DECEMBER 1991 • BYTE

329

THIRD
INTERNATIONAL
~~._ CQMPUTERFORUM

--- (ICF)

COME TO MOSCOW!
D
D
D

The ICF brings together people that influence and determine the major trends of information technologies in
the USSR and world-wide
The ICF lets western companies obtain top-quality, first-hand information about the real and potential computer
and software markets in the USSR
The ICF provides Soviet computer professionals with better access to products and technologies from the rest
of the world

Scheduled Speakers:

Topics:

• Philippe Kahn <Borland)
• Jerry Kaplan (Go)
• Greg Herrick (Zeos)
• Dick Williams (Digital Research)
• Esther Dyson (EDventure Holdings)
• Stewart Alsop (lnfoWorld)
•Ken Wasch (Sortware Publishers
Association)
•Fred Langa
• and others.

• Status or the USSR computer market;
business opportunities
• Future or PC market
• Workstations market
•Macintosh
• UNIX applications
•LAN policy
• LAN practice
• Windows and OS/2 market
• Pen-based technologies
• etc.

If you're a part of the emerging Soviet and east European computer industry, or if you want to learn more about doing

business with that rapidly-growing market, you need to attend the Third Annual International Computer Forum!
SAVE MONEY BY
PRE-REGISTERING

RESERVE YOUR
EXHIBITION SPACE

FOR MORE
INFORMATION

The registration fee covers access
to keynotes, sessions. presentations,
exhibitions, cultural programs,
3 lunches and 3 receptions.
Register before March 31, 1992
and receive the special
discount rate of just US$760.
After March 31, 1992
the normal fee of US$840 applies.

Price Includes exhibition
space Itself, labor for
building the booth, power
supply (220 volt, 50Hz).
and furniture (tables,
chairs, etc.). The fee Is
US$3400 for each 9 sq .m.
($2800 for the members of
ICC).

Contact the ICC at:
Mall : 101813 USSR,
Moscow. Proyezd Serova, 4.
Fax/phone: 7-095-921-09-02.
MCI ID: 439-1034.
Internet: levon@staff.lcc .msk.su.
San Francisco-Moscow
Teleport: ICC.

JUNE 15-18, 1992
WORLD TRADE CENTER, MOSCOW, USSR

SELECT·5 BOOKS
for only $495
3382P $29 .95

881255-0P $24 .95

9339 $29.95
Counts as 2

-

flt.TiklU!.."f\

GUDE TO

~SH.\lll'\\RE

-- --

~ ··!j•
-.a1
._.._.'·.· J·,:..·
I '--.:1.
.

~: =-~-~15057P $39.95
Counts as 2

'Jl1 •1lllS
Con.,(nidion l\i1

~

042632-5 $39.95
Counl1 as 2

10041P $29.95

881679-JP S29.95
Counts as 2

3563P $22.95

3989P $18.95

3738

3804P $19.95

881622-XP S17.95

15008P S24 .95

$26.95

3049 $37.95
Counts•• 2

3799P $24.95
Counts as 2

3534P $21.95
Counts as 2

The two most comprehensive computer book clubs
have joined forces to bring you the largest selection
of business and personal computing references
available ... at savings up to 50% off publishers' prices!

v '"."·-'- l'.

~

3&79P $22.95

15003P .U2.95

_UNIX
_..._
.....-...

JI
.., \1 ..,

15064 P $22.95

295 1P $18.95

031 541·8 $32.95
Counts H 2

The Computer Boak Club sM
.

v .., \1 .., \1 ..,

881690-4P $19.95

with the BYTE Book Club®

USING

Membership Benefits .., \1 .., \1 .., \1 .., \1 ..,

Quattro Ero 3

The Computer Book Club and the BYTE Book Club have
joined forces to bring you the largest selection of business '
and personal computing titles available today.
• Big Savings In addition to this introductory offer, you keep saving substan

031700-3 $34.95
Count&•• 2

tlelly with members' prices of·up to 50% off the publishers' prices.

• Bonus Books, Starting immediately, you will be eligible for our Bonus Book
Plan, with savings of up to 80% off publishers' prices.

• Club News Bulletins 15 times per year you will receive the Book Club

3558 $38.95
Counts as 2

34 18P $26 .95

8817l1--0P S19.95

053614· 7 549.95
Counts as 2

News, describing all the current selectionS'-mains, alternates, extras-plus
bonus offers and special sales, with scores of titles to choose from .
• Automatic Order 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 reply form provided. You will have at
least 10 days to decide. As a member, ~ou agree to purchase at least 3 bOOks
within the next 2 years and may resign at any time thereafter.
• Ironclad No-Risk Guarantee If not satisfied with your books, return them
within 10 days without obligation!
• Exceptional Qualify All books are quality publishers' editions especialBY1291
ly selected by our Editorial Board.
All books are hardcover unless number is followed by a " P" for paperback.
A shipping/handling charge and sales tax will be added to all orders.
If card is missing, use th is address to join:
© 199t The Computer Book Club with the BYTE Book Club, Blue Ridge Summll, PA 17294--0820

3628

$26.95

3057P $15.95

~PC ll
USER'S

-

. IDE
·~·

'

10035 $49 ..9 5
Counts as 2

811670-XP $29 .95
Counts H 2
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Big Business Productivity
For Small Workgroups

*
*
*
*
*

........

*

,._

*

Pop-up Menu & Windows Option
Easy to Install and Use
Rapid Data Transfer
User Upgradable Memory
Reliable Automatic Switching
No PC RAM Memory Required
Toll-Free Technical Support
45-Day Money-Back Guarantee

r

IU1illll
?If

HWP

---

!:E..---1=-=

Printer Sharing Solutions
Model
Name

Total
Ports

Printer
Price
PCs/ \ Memory
Printers Available Selection $I Buffer
1

256KB 
4MB

Pop-up
Menu

Pop-up ' $495 / 256KB
Menu
$595 / 1MB

$495 / 256KB
$595 / 1MB

SL

10
Any
6 Ser., 4 Par. Combination

SLP

10
Any
8 Par., 2 Ser. Combination

256KB 
4MB

HXM

4
Any
2Ser., 2 Par. Combination

256KB 
16MB

Pop-up or
Buttons

$295 / 256KB
$395 / 1MB

I

Save Money by Sharing
Office Resources :
Printers and other expensive peripherals
are idle the vast majority of the time. Buffalo
boxes facilitate efficient utilization of these
devices, and reduce the need to purchase
more of them. '
Buffalo boxes further improve productivity
by allowing easy user access to all shared
peripherals. With a buffer, all users can
simultaneously send print data and quickly
release their PCs to continue working.

HXS

4
Serial

Any
Combination

256KB 
16MB

Pop-up or
Buttons

$295 / 256KB
$395 / 1MB

HWP

5
Parallel

3/2
4/1

256KB 
16MB

Pop-up or
Buttons

$295 / 256KB
$395 / 1MB

BUFHILO

HXP

4
Parallel

2/2
3/1

256KB 
16MB

Pop-up or
Buttons

$245 / 256KB
$345 / 1MB

US and Canada Toll-Free:

HCP

2
Parallel

1/1

256KB 
16MB

One
Printer

$225 / 256KB
$325 / 1MB

(800) 345-2356

AS-41

5 Parallel

4/1

None

One Printer

$195

AS·31

4 Parallel

3/1

Non~

One Printer

$175

Fax (503) 585-4505
Buffalo Products, Inc.

332

BYT E • DECEMBER 1991

2805 19th St. SE, Salem, OR 97302-1520
Circle 208 on Inquiry Card.

Buy with

ence
Reputable computer dealers
will answer all these questions
to your satisfaction. Don't
settle for less when buying your
computer"hardware, software,
peripherals and supplies.

This message is brought to you
by:

the MICROCOMPUTER
MARKETING COUNCIL
of the Direct Marketing
Association, Inc.
6 E. 43rd St. ,
Purchasing Guidelines
New York, NY 10017
• State as completely and ac

In an effort to make your
telephone purchasing a more
successful and pleasurable
activity, The Microcomputer
Marketing Council of the
Direct Marketing Association,
Inc. offers this advice, "A
knowledgeable buyer will be a
successful buyer. " These are
specific facts you should know
about the prospective seller
before placing an order:

curately as you can what
merchandise you want in
cluding brand name, model
number, catalog number.

MMC

• Establish tlwt the item is in
stock and confirm shipping
date.

MICROCOMPUTER
MARKETING COUNCIL

of the Direct Marketing Association. Inc.

• Confirm that the price is as
advertised .
• Obtain an order number
and identification of the
sales representative.

• Make a record of your
order, noting exact price in
cluding shipping, date of
Ask These Important
order, promised shipping
Questions
date and order number.
• How long has the company
If you ever have a problem,
been in business?
remember to deal first with the
• Does the company .offer
seller. If you cannot resolve the
technical assistance? '
problem, write to MAIL
• ls there a seroice facility?
ORDER ACTION LINE, cl o
OMA, 6 E. 43rd St., New York,
• Are manufacturer's warran
NY 10017.
ties handled through the
company?
• Does the seller have formal
return and refund policies?
• ls there an additional charge
for use of credit cards?
• Are credit card charges held
until time of shipment?

\

• What are shipping costs for
items ordered?

)

.
(!;) Direct M arketing Association, Inc. 1988

~~
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Conner Hord Drives
3000 42MB 3.5" IDE 28ms
$179
3100 l04MB 3.5" SCSI 25ms
. 369
3 l 04 l04MB 3.5' IDE 25ms
. 399
3204 209MB 3.5" IDE l 9ms
. 575
Seogole Hord Drives
SEASTl 57A 40MB IDE 3.5"
. 189
SEAST280A 70MB IDE5.25"
. 219
ST225 KIT 20MB w/Conl. XT . 229
ST238 RLL 30MB RU XT w/Cont. 239
ST25 l · l
40MB 28 MS 1/ 2 HT 249
ST4096
SOMB 28MS
. 489
Micropolis
1355 l 59MB ESDI FH 28MS
. 469
1558 338MB ESDI FH l SMS
1199
1568 676MB ESDI FH l 6MS
1299
Plus DevelOpment Hord Drive Cords
Hord Cord llXL 50MB
. 379
Hord Cord ll XL l05MB
. 589

AtterDork for
Windows . $26.99
Farside Computer
Calendar .. 49.99
Fastback V3 119.99
Formtool Gold
V3.0 . . . . 44.99
Harvard Graphics
V3.0
. 399.99
letterPerfect 129.99
lotus 1-2·3 for
Windows . 399.99
MS Excel V3.0 for
Windows . 314.99

Norton Desktop for
Windows .. 99.99
Norton Utilities 97.99
Pocioli 2000 .27.99
PC Anywhere
IV . . . .98.99
PC-Tools wi th
Antivirus . 107.99
ProCom Plus
V2.0 .
.65.99
Publisher's Power
Pok/Word
Perfect
. .45.99
Ouottro Pro 299.99

Norton ommon er

Quicken V5.0 43.99

"While Supplies
Word Perfect
Lost" . . .. 29.99 5.1
. 235.99

We Stock 2500 Other Software Titles

. $239
299
499

169
199
459
99
459
CALL

99
159
CALL

BuyanyotherE-mail pac~eand
you maygetanotheranimalaltogether.
meecings, handles printing and equips users with
such organizational tools as calendars, note

Mose E-mail programs are
slow. Sloppy. And chey gobble
up locs and locs of RAM.
Righc Hand Man II is the
brilliantly frugal exception.
It pops up instantly. It moves
from module to module wich che greacest
of ease. And ir resides in a lean 4K of
memory.
For example, mosr programs can't even
access Faxes wichin another program. Right
Hand Man Il pops them up instantly. And it
zooms in and out or turns them right side up just as fast.
Furchermore, Right Hand Man II is the only E-mail
program that delivers voice mai l, via the Artisofr
Sounding Board.
Right Hand Man II also schedules your group

pads, phone books and to-do lists.
The MHS mail gateway links
you with the outside world. Right
Hand WAN keeps everyone
connected in your wide area
network in real time. And if
ou and your laptop are on the
d, Right Hand Man Remote
goes along to keep you in touch.
So don't go to market for a big,
fac, clumsy E-mail package.
Ask your dealer for a demonstration of Righr Hand
Man II. Or call 1-800-327-8296 (outside the US, 504
837-1554) co get your
30-day crial copy.

*
-
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f) l'>'J I F11111na, Inc. 'llu: A11 i.u1f1 Sountiing Bu:ml i~ comp;atiblc wi1h :ill lool uu n crwu r ~.

Look for Right Hand Man II at these dealers.
Arizona
Phoenix

et Distributors
6o2-230-7414, Phoen ix

Georgia

Kentucky

North Carolina

Auromated Systems Design
404-740-2300, Atlanta

S.. !. Technical Services
502-429-0850, Louisville

tomputer olutions, Inc. of C
9 19-425- 1066, Fayetreville

Oklahoma

Arkansas

Hawaii

The Computer Works
50 1-329-9144, Conway

Busch Consulting
808-94 1-3695, Honolulu

Louisiana
Desktop Computer Systems
504-368-64 0, Gretna

O IC Corporation
405-787-5656, Oklahoma City

California

Idaho
Computer Concepts
208-336-4000, Boise

Maryland
13usine.-;s lnfom1ation Technologies
30 1-445 222, Silver prings

Uni versa l Field Services
918-627-3655, Tulsa

Computer Based Alternatives
213-53 -2444 , Los Angeles
Computer Man
805-942-2663, Lancaster
Thibault Associate-, Inc.
510-676-9500, Pleasa nt Hill

illinois
Chicago Microsystems
312-784-8'! 64, Chicago

Microage of j ack ·on

Go l -956-5440, l!idgdand

Omni Computer, Inc.

708-307-6463, l!osselle

Colorado
Systems Dcsign
303-78 1-508 1, Denver

Mississippi

Indiana
Dayspring Digital Solutions
317-288-8382, Muncie

Dislrkt of Columbia
Paige lnrern:lli nal, Inc.

Indiana Digital Corp .

202-2 -6406

8 12-332-1 11 0, Bloomington

Florida
Man Heuer & Associates
40 -624-24 22, Juno

Iowa
Computing Management
.'l.ssoc., Inc.
800-342-5893, Des Moines

ROUCO Computers
813-949-7686, Ta mpa

Kansas

Comput<:!r Connections & etworks
305-73 1-2550, Fon 1.•'ludcrd:ile

Y\VD Computers
& Business Scrviccs
3 16-722--847, Wich ita

Montana
ISC Distributors, Inc.
406-586-3105, Bozeman

Sea rs Business Center

405-848-4 24 , Oklahoma

ity

Ohio
Microman, lnc.
614-792-0645, Columbus
Asbury Electronics

216-561-5002, Wcstl:1k"'

Nebraska

South Carolina

T.C.B.C. Flash Overland
402-493-5200, Omaha

The Computer Group
803-798-3424, Col umbia

New jersey
Fillimcrica, lnc.
20 1-808- 1383, Fairfield

Dakota Micro Management

South Dakota
6o5-256-9554 , Madison

Telecom Asst. Group

Washlngton

609-235-2429 Mount l,1u rel

Gilben & Associates
206-285-4348, Seattle

New York
ISi Systems
718-631-4%5, ew York

Dyk's Data Works

509 53-0366, Yakima

Regional Distribution:
ln Michigan , ca ll KPD & Associat es 313-591-404 1
Jn Canada , call T RACS om puter Distributio n

416-940-6205 or '103-263-4800

Circle 211 on Inquiry Card (RESELLERS: 212) .
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Circle 225 on Inquiry Card (RESELLERS: 2261.

Sii MICROS
14451 Newport Avenue, Tustin, CA 92680
(714) 731-5489 • (714) 731-1538 (FAX)

BAREBONE
SYSTEMS

COMPLETE SYSTEM

286 16

386-25SX

8 299

$444

386-33

486-33

$ 666

$999

$1.19 1x8
$4.25 1x9
$4.29 4x9

CALL
CALL
CALL

CALL& SAVE
The Low Price Leaders

386SX-20 386-25DX

286-16

$89

MEMORY·& SIMMS
41256
44256
1X1

Includes 1 MB RAM, 1.2 and 1.4 Floppy Drives, IDE
Controller, 1024x768 VGA Card, .28 dp VGA Monitor,
5. 0 Dr. Dos, 2S & 1P Port and 101 Keyboard
9600/2400
SEND/REC
FAX.WITH
MODEM

Includes: Power Supply , Chasis, 1
MB RAM, Mother-board with CPU,
1.2 or 1.4 MB Floppy Disk Drive,
and FD/HD Controller.
1

1-800-424-11 26
Prices subject to change w ithout not ice. Quantity prices only. Ask for
quantity requirements . Add 3 % for MasterCard or Visa orders. Net
t erms please add 5% to the t otal. Shipping and handling extra .

9600 BPS
V .32,V.42
MNPVMODEM

8 999

$999

$1099

40 MB
386-33

40 MB
386-40

40 MB
486-33

$1299

$1399

$1999

80 MB

80 MB

200 MB

$399

MATH CO-PROCESSOR
287-10 $
287-12 $
387-SX16$
387-SX20$
387-SX25$

89
119
139
149
175

387-DX20$
387-DX25$
387-DX33$
387-DX40$

MOTHER BOARDS

175
175
175
249

XT-12
$ 49 386-SX25$
286-12 $ 89 386-25. $
286-16 $ 99 386-33. $
386-SX 16$ 199 486-33. $
386-SX20$ 249
• CPU NOT INCLUDED

AMT INTERNATIONAL

LOWEST PRICES
SAME DAY SHIPPING

(408) 432-0552 • (408) 432-1790

Fax: (408) 944-9801

COMPAQ MEMORY
011MB
4MB

2.8&-E, 316-211/Z!JEnS
113131-001 ............ $125.00
113132·001............ $330.00

0-ro 21611, 3Nll 1od 316SX
2MB
4MB

118689-001............ $200.00
118690-001 ............ $545.00

Oostl'ro316S
1MB
4MB

113646-001.......... $125.00
112534·001 ............ $31 5.00

0-ro 316-33, 486-33 & SystomPro
2MB

115144·001 ............ $200.00

AST MEMORY
Bmo-2M, Wo-Uoa
512K Kit500511Hl10 .............. $59.00
2MB Kn 500510-002 ............ $150.00

P11mlam :sa&-11i120C
1MB Kn 500510-007 .............. $95.00
4MB Klt500510-008 ............ S275.00

P11mlum:sa&-2!1
1MB Kit 500510-003 ............ $150.00
4MB Kit 500510-004 ........... $350.00

B11'°'3l6SX
4MBKit 500510-008 ............ $369.00

P11ml1m :sa&-SX/2Sl33 I 486-25
1MB

500718-002 .............. $80.00

HEWLETT·PACKARD MEMORY
VHln OS/111S
I MB
4MB

01540A ............... $112.00
D1542A ............... $325.00

V1clrl DS/20PC, RS/25PC ond 2!1C
1MB
4MB

01640A .................... $126.00
01642A .................... $365.00

Vectn 4MPC
1MB
4MB

D2150A .................. $115.00
D2151A .................. $390.00

IBM PS/2 MEMORY
Modoll 30-ZM , Elp. Board 1497259
512 K Kit

30f5348 .......... $54.00

2MB Kit
30f5360 ........ $175.00
Mod1l17G-E81/1 21 , 55SX, &5SX
I MB

6450603 .......... $95.00

- I I 7G-E8111 21 , 502, 55SX ,85SX
2MB

645060L..... $179.00

2MB
4MB

1MB
334438 ......... $110.00
2MB
334448 ......... $150.00
4MB
334458 ......... 5215.00
IBMLaser 4019 . ... 4ll1Dt
2MB
10391 37 ........ $369.00
35MB
1038675 ........ $469.00
Caaon LBN U, 811R, Siil
2MB
563·1880 ...... $225.00
4MB
Part I N/A ...... $439.00

LAPTOP ANO PORTABLE
MEMORY

Models 55SX, 85SX, 34f3077 & 34F3011
4MB

34F2933 ........ $370.00

Mode ls 70-A21
2MB

6450608 ....... $150.00

Mode ls llD-141
1MB

6450375 ....... $145.00

Mod1l180-1111311
2MB

6450379 ........ $220.00
All Modt ll 70 1od llO
2·8MB wl2M 6450605 . .... $489.00
2· 14MB wl2M 34f3077 ...... $500.00
2·16MB w/4M 34f3077 ...... $925.00
Models 50, 50Z, 55 SX H O
2-SMB
1497259 ...... $599.00

LASER PRINTER MEMORY
Htw11ft·Pacbrd Lasar Joi UP, 111 & 1110
1MB

33474B ......... $110.00

334758 ......... $150.00
334778 ......... $215.00

Hmon·Pawrd Lmr Je1 UP & uo

TOSHIBA MEMORY
IMB
2MB
2MB
2MB
2MB
2MB
4MB
2MB
4MB
2MB
2MB
BMB

Model 1DOOSE/XE ........ $265.00
Model 1000SEIXE .... .... $325.00
Mndoll1200XE ............ $230.00
Model 11600 ................ $230.00
Model T3100E .............. $175.00
MOdel T3100SX ........... $175.00
Model moosx ........... S395.00
Model T3200SX ........... $175.00
Model T3200SX .......... $395.00
Model 5100 .................. $215.00
ModelT5200.T8500 .....$185.00
Model T5200.T8500 ..... $950.00

ZfHITlt MEMORY
1MB
2MB
2MB
4MB

SuperSport 286 & 286£$199.00
SuperSport 286 & 286£ $350.00
SuperSport SX/Alphi ... $350.00
SuperSport SX/Beta ..... $350.00

CO MPAQMEMORY
1MB
2MB
1M8
4MB

Ponable LTE 286 .......... Sl75.00
Ponable LTE 286 .......... $225 .00
SLT-286 ................... $225.00
SLT -286 ....................... $775.00

1MB
2MB

Pro speed 286 ............... $270.00
Prospeed 386 ...............$450.00

NECMEMORY

ZENITH MEMORY
Z11llb Z·3W2D/25133 & 33E
I MB ZA36/3800ME .. .......... $100.00
4MB ZA3800MK ................... $525.00

Z111tll Z·388/2DIZD/25 & 33
2MB ZA3600MG .................$199.00

Z11llb Z·316 SX
2MB Z·605·1 ...................... $225.00

MATH COPROCESSORS
INm
8087·5MHz ................................ $80.00
8087·2 8MHz ........................... $116.00
8087-1 lOMHz .......................... $155.00
80287 -6 6MHz ............................. $89.00
80287·8 8MHz .................-.......... $89.00
80287Xl 8110MHz ....................... $99.00
eo2a1m 12 MHz (laptop) ...... 51 05.00
80287-1010MHz ....
....... $89 00
BOC287· 1212MHz
.......... $109.00
80387SX· l 6
...... $135.00
80387Sx-20 ... ..
.. ............. $145.00
80387DX-20 ....
.. ....... $215.00
B0387DX·25
...................... $225.00

ORAM - ORAM • DRAM

2393 QUME DRIVE,
SAN JOSE, CA 95131

DRAlllllG XJ
1MGXH 2Wo'S - 15.00
I MGXl ·lOONX ..... 525
1MGMlllX ....... 5.50
1MGXl·7111X.... _ 5.75

1 MGXl-6£WX ___ 7.50
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DRAll 14XI

DllAll 14U

<164·150 ..___ 12.00 «64·15-.- ....- .... 11.50 256Xl-12a\S _ .... 1.99
<t64·11'.l ................ i50 <'64·12 .................. 1.99 256Xl ·1 ()(l.~ ........ ioo
4164·1 00 ·····-··-······ 2.75 4464·10 .. __ ,, ... _.,,... 2.50 256Xl-3111S .......... i25
4164-80 .. ____ 3 00
DRAM ZSU1
256Xl-ltWS ·-- 2.35
256Xl·ISO'lS .......... 11.79 256Xt-60NS .......... J.99

DllAll 25W

256X4-120HS ...._... 15.00
256X•·IOONS ............ 5.50
256XHOHS ..........._ 5.75
251J1.STATIC COI.
s12ssP-1 0 .............. 12.99

W.1800-08 -

J.00

W 28()(HJ7 - - -3.25
WZS00-60 ............. 4.50
IXHOZIP!' ___ , J5.00
IX4·Sl\STIZIP!' _ J9.00
1xoosnz1PP .... J9.00

80387DX·33 .............................. $235.00
WEITEK
3167·20 20MHz ......................... $300.00
3167-25 25MHz ......................... $450.00
3167·33 33MHz ......................... $500.00
4167·25MHz .............................. $600.00
4167·33MHz .............................. $750.00
CYRtX
83087-1616MHz ..................... $175.00
83087-20 20MHz ....................... $175.00
83087-25 25MHz ....................... $175.00
83087·33 33MHz ....................... $185.00
83SX87·1616MHz .................... $120.00
83SX87-2020MHz .................... $125.00
UT
8C87·8 ....................................... $69.00
8C287·10
...................... $79.00
8C287-12 .................................... $89.00
8C287-20 ..................................... $99.00
8C387·20 ................................... $175.00
8C387·25 ................................... $175.00
8C387·33 ................................... $200.00

AMO
BOC287-10 ........
........ $89.00
BOC287· 12 ............................... $110.00

SIMM MODULES
tBMTYPE

AM s:t.Ol•S'"1

4Mx9-BO .
.. ........ $190.00
I Mx9-60 ..................................... 60.00
1Mx9-10 ....
.. ....... 45.00
1Mx9-BO ..................................... 49.00
1Mx9-70 ..................................... 51.00
256'9-70 ...
.................. 18.00
256x9·10 .................................... 14.00
256'9-80 .................................... 16.00
256'9-60 .................................... 18.00

APPl.E·MAC
1Mx8·70 ................................... $50.00
IM"8·10 ................................... $40.00
1Mx8-BO
......... $45.00
4"8·80 ...
................... 190.00

s

Circle 238 on Inquiry Card.

BY™
BRICI<
33MHz 486, 510MB Hard Disk,
32MB RAM, 1024 x 768 VGA, only 8.7 lbs.
The Awesome
Roadwarrior

Ifyour PC has become too
indispensable to leave
behind, yet your perfor
mance demands are beyond
the capabilities of
today's notebooks,
then Mo by Brick is ,.,... .._.
your answer. It offe1~s the
fastest 486-33 performance
available, enormous storage
capacity, and exceptional
graphics in a delightfully
quiet, stylish design. There
is simply not a faster or
nicer deslaop PC available.
This claim is
supported by
worldwide
editorial praise
and prestigious
awards and
includes
IDSA 's Best
Product Design of the Year.

Bricks are 100% IBM AT
compatible and support DOS,
OS/2, UNIX, QNX, X/Winclows
and Novell.

For travel, acid the companion
LCD panel and Moby Brick is
transformed into

Snappy Connections
and Expandability

llllllllBI''=<-· the most
powerful,
portable system avail
able. The 10.4" edge-lit
640 x 480 VGA
LCD panel offers
clear, bright
images with 64
gray scale levels.

The optional Docking
Terminal provides instant

Moby Bricks are available
with either 20MHz 486SX
or 33MHz 486DX processors
and 4, 8, 16 or 32MB RAM.
(386SX based Bricks are also
available.) All Bricks feature
reliable IDE Conner hard
disks including 44MB (28m s),
120MB (19ms), 212MB (!Sms),
or SIOMB (13ms) combined
with a unique BIOS
integrated disk cache
(8MB max.) to
provide the highest
performance. The
built-in 16--bit Super
VGA graphics offers
up to 1024 x 768 non
interlaced resolution
with !MB video RAM.
Other standard
features include a
2,400bps modem,
3.5" l.44MB floppy,
and an lSA 16--bit
internal half
length exp.
slot.

Unlike traditional
desktops, which limit
you to a single
location, you can
use Moby Brick with
its blazing per
formance and all your
data away from your desk.
For computing between
regular locations, such as
home and office, simply
keep a keyboard, power
supply and monitor at each
site and carry just the Moby
Brick module in-between.

486DX MOBY BRICK
33MHz Intel 48GDX
4MB RAM exp. to 32MB
l 20MB l 9ms cac hed hard disk
486SX MOBYBRICK
4MB, 120MB HDD

$3,995

386SX-1 6MHz BRI CK
2MB, 44MB HDD

$1,695

Standard Features

All the
Good Stuff

The Virtue
of Versatility

$4,995

hook-up of all cables as well
as a second , 16--bit 3/4 length
expansion slot. The rugged
aluminum case with shock
absorbing rubber corners is
available in granite or beige
finish along with color
coordinated keyboards ,
mice and monitors .

Factory
Direct Value
Bricks are available directly
from Ergo-the same people
who design, manufacture and
support them. However, a
good deal is only one of the
reasons you'll enjoy doing
business with Ergo. We offer
unlimited, toll-free technical
phone support, overnight
repair service, a one-year
warranty and a no
nonsense,
30-day
satisfaction

I024 x i68 Super VGA adapter
I MB video RAM, supports
VGA. EGA. CGA, MDA
2,400bps modem
2 serial. I parallel port
Reprogrammable Ergo BIOS
Password Protection
3.5" l.44MB Teac floppy
One 16-bit half length int. ex p. slot
World Wide AC power supply
DOS 5.0, Windows 3.0. Adobe
ATM. Mouse OR DESQview/ 386,
QEMM 6.0, Tree86
Options

212MB 16ms hard disk acid $600
SIOMB 13ms hard disk add $1,500
Add itional RAM per MB
$100
Docking Terminal
$395
w/ 16-bit slot
VGA LCD module
$995
250MB I ape backup
$ 645
101 keyboard (beige or grey) $109
Padded Cordura Brick Bag
$ 99
J1J"' 1024 x 768
VGA monitor (beige)
$495
15" 1280 x 1024
VGA monitor (grey)
$895
17" 1280 x !024 VG/\
monitor (shown)
$1,395

TO ORDER, CALL

1-800-633-1925
*W.l_:S:
Or to receive information
via FAX, 24 hrn.

1-800-THE-BRICK
COMPUTING

'""'

One Intercontinental Way, Peabody, MA 01960 508 535-7510 FAX: 508 535-7512

f lNALISl

I I

13- 1-4 7917100

C

•t-216911666

Circle 209 on Inquiry Card.

ml=
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44-602-451228

49.S 142-5003 1

-

61 ·2·9068900

·1
•

-

H ·l-JZ7700

:•

:

82·27284360

•

81 ·33572-3204

DECEMBER 1991 • BYTE

337

C.l:~LOG

SHOWCASE

Gemini Marketing, Inc.

-,,,,,m

Geminr
.~~,·

...•"'

;

'

National Instruments

Hot Software - Cool Prices
Free cata log is your introduction to the
world of Shareware! Try literally thousa nds
of IBM-PC-compatible programs before you
buy them! Gemini's fa ll catalog detail s a
· wide selection of programs, from games to
business applications, word processing to
graphics (none more than $3 .00 per di sk)
that ca n help you get more out of your
computer. Call Gemini M arketing today for
your copy of this comprehensive catalog.
206-788-4295

Instrument Control and Data Acquisition
Free 1992 catalog instrumentati o n
products for PCs, workstations, and more.
Fealures IEEE-4fl8 .2 interfaces and software,
pl ug-in dala acqui sition boards. VXl bu
controllers, DSP hardware and softwi,Jre, and
signal conditioning accessories. Application
software for complete acquisition, analysis,
and presentation of data, including graphical
inlerfaccs. Application tutorials and training
classes also detailed .
National I nst r umen ts, 6504 Brid ge
Point Parkway, Austin TX 78730
512-794-0100 FAX: 512-794-8411
1-800-433-3488 (U.S. & Canada)
Circle 269 on Inquiry Card

FAX: 206-788-0717

Circle 291 on Inquiry Card

Intel -Development Tools

B&B electronics
B& B electro nics has th e most compl ete
line of RS-23 2, RS-422, RS-423, RS-485,
RS-530 and Current l oop interface solutions
in the industry. We also sell smart switches,
modem security devices, multiplexers, data
genera tors, i so lato rs, cabl es and mu c h
much more. If you don't find a solution to
your problem in our catalog, contact our
techn ica l support department for a custom
designed so lution . You wi ll be surprised
how affordable it will be.
W rite or call for your FREE B&B catalog
today!
815-434·0846

Advertlsers:Formore
information contact Ellen
Perham at (603) 924-2598.

CaY IL C ttl l)l f
TOQ l- l C .o,f.0 ~ 011

Fax 815·434-7094

Circle 239 on Inquiry Card

Choosi ng th e ri ght arr:hitectu re for your
emb edded d es ign i s o ne o f th e most
important decisions yo u face today. For
successful embedded microcontroller devel
opment, Intel offers you a complete line of
emulators, compi lers, debuggers and much
more for the M CS®-5 1, MCS®-96, i960T",
x06, lntel386rn, and lntel406™ famil ies of
Intel arch itectures.
Call or write us for your free copy of ou r
Development Tools Catalog.
Intel Corporation, Development Tools,
5200 N .E. Elam Young Pa rkway, JFl -15,
Hillsboro, OR 97124.
1-800-874-6835 or Fax 503-696-4633
Circle 260 on Inquiry Card

Discover the CPC Advantage!
3 Year Warranty •FREE Federal Express Shipping
I Year Onsite Pick up• 24-48 Hour Warranty t urn around
Overnight Replacement parts • 30 Day Money Back
CPC Olfers More STANDARD Features:

otPer Boards

~

386-25..........................$369
386-33/64K Cache ....$485
486-33/64K Cache ....$899
486-33/256K Cache ..$999
3 Year Parts & Labor Warranty!

_. Inc.el CPU (AMO on 386-40Mhz System)
_. AMI Bios (Aw.ard Bios on EISA Systems)
• 4MB RAM Installed
• 6'4R Cache SRAM on all Systems Except 386-25Mhz
I r 1.2 & 1.44 T~c, Aoppy Drives
• 120MB Conner Hard Drive w/64K Built in Disk Cache
_. I: I Interleave 2H0/2FD IDE Adapter
I r SCSI Interlace Available
.
I r IOI Key En!ianced', Tactile k eyboard·
• I ParaDel, 2 Serial; Game Port
I r Oock· Calendar Built.In
• I6Bit Tseng 4000 fNGA Card w/I MB lnstalleCI
opt. 700.000 Color Sierra RAM-DAC Avail.
I r 14" NON-INTERLACED SVGA 1024x768, .28mm
Monitor. opt. Trinitr0n-NI. Call for 16" & 20" Monitors.
• Desktop Case Sandard. opt. Mid Tower or
Full Size Tower
I r Microsoft MS.DOS vS .Ow/ Microsoft Quick Basic
I r MS-Windows 3.0 w/Mouse (add $60)
I r Custom Configurations with NO LIMITATIONS!

C PC Computer Products
278 State St., North Haven CT. 06473
338
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386-lSMhz

$1795°0
386-33Mhz
$196500

386-40Mhz
$199500

486-33Mhz
$239900

486-33Mhz EISA

$CALL

1-800-272-7281
Te l: (203) 281-6705
Fax: (203) 281-7435
Circle 2 24 o n Inquiry Card.

Maxtor

SyQuest

340 Mb SCSI or IDE

88Mb Removable 1.2 Gb Back-up

$1099
MB

80
120
213
340
535
760
1.26

DAT Tape

$609 $1499
Bare TEACl55 599
399 Archive Python 1499
-5110(88) 609 WangDAT 1349
Dual<ext. 44> 899 WangDAT 1999
Dual<axt. 88> 1449

IDE MODEL

SCSI

299
399
599
1099
1599
1649
2299

309
399
599
1099

N\A 
N\A
N\A

srss
s

ISA20

ISA/33 / Cachc

1299
ISA/33/Cachc 1199
EISA/33/ Cachc 1799
MPorl325 AC Portable 2999
• 30 Dav Monev Back Guarantee •

/\ll _Jml( filc 1~m rry

;_1

52

105
170
210

425

249
359
499
659
1499

'While
Quanti tie s Last

249
359
599
659

N/A

Bl lill a

VIS.A, MC, Discover -No Surcharge
AMEX Accepted

Ask About our Full
Line of Macintosh
Compatible Tapes,
Drives and CD ROMS

Toshiba

ISA/25/ Cache

30"'d:iy Moncy·lN.1.ck gl1an:uuec. Your

ri !IH' 111 th r 1mnm1c llon Is th e cost o l

~ h l pp 11 ~.

• Tpll-Free Technical Suooort •

' l1nn

Tolf l· rl"(_ ·r(-c- hn ~r:iT Su r.port. 9::t01un tfi
l\fonduy 1hrl'
Frldny, Ccntm.1 11mc. t\s oflcn or form;. I Ill!! a~ you !lt.."l.'t.

:J;Ji§fii WJl\c~cifications subj ect to change
International Orders

(816) 478-8300

CD ROM

$579
33018

&

?,ovidin9
(omputer

Soluliom
TECHNOLOlilES ~· 198 ~

579

"Ba re" Drive includes Drive. Data Cable.
Rails & Extenders
• 8 bil SCSI kil (Al Cl add $I 09
• I 6 bit SCSI kil (Ada plec I 520) add
$ 149
• 16 bit SCSI Bus Master kit (Adaptee
1540} add $229
• 32 bit MCA SCSI Kit (Ada ptec 1640)
add $329
• 32 bit EISA SCSI kit (Ada plec 1740)
Add $599
• 16 bll IDE Kil !Seagate St-07) add $3 1
• 16 bit IDE K.it Cumulus 124 187) add
$79
• Many Models available wilh Floppv
Controller


Toll Free Australia: 0014-800-125-875
Toll Free U.K.: 0800-897-545

1-800 235-3707
fi!!..

Bare

1199
1399
1499
1899
2299

118

ISA25

386ox
486ox
486ox
486ox

MB
300
299 330
459
659 1.20

2900 S. 291 Hwy •
Independence, MO 64057

Gov., Univ. &
Accepted Corp.
PO's, No Surcharge
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Circle 278 on Inquiry Card.

Circle 244 on Inquiry Carel.

50 MHz 80486 ISA!EISA 24 MIPS
FEATURES
· 641256K Write Back Cache
· Bu rst Mode Design
· Shadow RAM on Video & BIOS
· 64MB 32 Bit Memory Expansion
. Baby·size wi lh Eight Expansion Slots
·UNIX , OS/2 & Novell 100% Compatible
·One Yea r Full Warranty
. Made in the USA

ISA SYSTEM BOARD
MODEL CACHE
466150
64K
466133
64K
466125
64K
466/20SX
64K
366140
64K
386133
64K

Ml PS

24.0
15.2
tl .2
9.0
9.6
8.3

OK
CALL
1195
t 095
695
695
625

4M
CALL
1395
1295
1095
695
625

' 256 Cacho Available

Third Generati on Feather light
SONIC 386/20Sl NOTEBOOK

CALL NOW 800 228 6648

Fax 408732-4570

4MBMemory
MONO
MODEL BASE
486/50
CALL
CALL
1795
1970
466133
486125
1695
1870
486/20SX 1495
1670
386140
1295
t 470
1225
1400
386133
"FCC, UL & CSA Available

VGA
CALL
2245
2145
t 945
t 745
1675

J66SX wllh IDE/2S/1 P
BOARO
386SX·16 _
..... .................. ........ 230
386SX·20 ............... ......... ....... ........... 269
386SX·25 .
.................................... 228

MODEM ...,$ 169

408732-4500

HD/Floppy Controlle r, 101 Koyboard and

·rower- Add $200 Hard Drivo Available

9,600-38,4~0 bp~.
NOW you can afford a SPEEDMODEM.~ The CHAMP 1m has a raw
speed of 300 • 9600 bps and 4:1 datci 'compression for' throughput
up to "38,400, bps. Dynamic Impedance Stabilizationb provides
robust performance on noisy telephone circuits. The COMBO 1m
adds 9600 bps send/receive, full-featured FAX.with VOICE MAIL
upgraae•..t6tal communications capability '-Only $279. · Both come
witti a;;Jb-qciy.money ~ack -guarantee; 5_;year warranty and made·in .
USA;' ·. BYTE magazine said our 240dbps modem was "a real
deal"*... well we've done it again! See for yourself...
"3/89p.102

Complete Desktop System wnh 1.2 MB Floppy,

· Latest Intel 386120 SL Chip Sel
· Intelligent Power Management

BARE BONE SYSTEM UUFCC B

· To!al Weight 4.8 lbs.
. 2 Mb ol RAM (Max a Mb)

· 0/16164 KB Smar1 Cache Arctutccturo
·Crisp 640X480 VGA Display
· 1.44 Floppy Disk
· Whisper Quiet 40 MB Hard Disk
60/60 Mb Optional
· 1 Serial. 1 Parallel Port
· 80 Key Keyboard Wilh Full 10 1 Koy Emulation
· J-Key Mouse Desig n
· 3 Hours Baltery Pack

386SX·t6
386SX·20
386SX·25 . .......................

....370
.. .. 409
.....699

HARD ORIVE
QUANTUM IDE 52MB .......................... 215
QUANTUM IDE 105MB ...
... ........... 339
QUANTUM !DE 200MB ..... ...................699

• FCC Cl.J.SS 8 Pending

TECHNOLOGY POWER ENT., INC.

VOICE MASTER KEY® SYSTEM II

47273 Fremont Blvd., Fremont, CA 94538
Tel: 510·623·3818 FAX: 510°623°3840

Don't Move!

VOICE RECOGNITION & S'PEECH RESPONSE
FOR IBM PC/XT/Al'/386, PS/2, LAPTOPS, COMPA"IIBLES

without telling

11\ITE
Clip out for m below
and mail to:
BYTE Magazine

P.O. Box 555
Hightstown , NJ 08520
FOR PRODUCTIVITY, PRESE NTATIONS, SOFTWARE DESIGN,
ENTE RTAINMENT. LANGUAG E TRAINING, EDUCATION. MORE.•.
SPEECH/SOUND RECORDING AND PLAYBACK. Desktop Audio sound editing
allows you to create custom sound applications. Variable sample rate (to 20 KHz) and
compression levels. A four-voice music synthesizer is included also!
VOICE RECOGNITION TSR utility allo,.,, you to add voice command keyboard
macros to your CAO. desktop publishing. word processing, spread sheet, or
entertainment programs. Up to 64 voice commands in RAM at once-more from disk.
HARDWARE SYSTEM contains built-in speaker with separate volume and tone
controls , external speaker and headphone jacks. Enclosure made of sturdy vinyl-clad
steel. Attaches to parallel printer port without affecting normal printer operation (U.S.
Patent 4,812,847). Headset microphone, printer cable, 9 volt AC adapter (110 vol\
UL/CSA listed), and comprehensive user manual included.
QUALITY T HROUGHOUT. MADE IN USA. ONL Y

30 DAYMONEY BACKGUARANTEE IF NOT COMPLETELYS4 TISF!EO.
CALL 0 R WRITE FOR FREE PRODUCT CATALO G
0

INC.

675 Conger Stree t
Euge ne, Oregon 97402

340
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(Plea se Print)

New address. name
Nan1c _ _ _ _ _ _ _ __ _ __ __ _ __ _ _ _ _ _ _ __
Add ress _ __ _ _ _ _ _ __ _ _ __ _ _ _ __ Apt. _ __
Ci ty
State_ _ __ _ _ _ __ __ __ _ _ _ _ Z i p _ _ __ __ _

$2 19.95

ORDER H OTLIN E: (503) 34 2- 12 7 1 Mon-Fri, 8 AM to 5 PM PST
Visa/MasterCard, company checks , money orders, CODs (with prior approval)
accepted. Personal checks subject to 3 week shipping delay. Specify co mputer type
when ordering. Add $5 shipping charge for delivery in USA and Canada. Foreign
inquiries contact Covox for C&F/CIF quotes. OEM configu rations available.

@ covox

A t least 8 weeks before you move, pl ease g ive us your
new udd ress and/or name change

TEL (503) 3 42 · 1271
FAX (503) 34 2- 1283
B BS (503) 342- 4135

Circle 247 (RESEUERS: 248)
on Inquiry Card.

(or

affix

Print cur rent name and address
the m ail ing label from your cur rent issue o f BYTE here)

Curren t address. name
Name - - - -- - - -- - - - -- -- - -- - -- - - 
Address -~----------------- Apt. _ __
City
Statc _ __ __ _ _ __ _ _ _ _ _ _ _ _ Zip _ _ __ _ __

~------------------------~

Circle 237 on Inquiry Card.

.-..

ROSOFAX.
___,..

YOUR 24-HOUR
SALES ASSISTANT

IEEE 488.2

Industrial PC
Solutions

Hardware for IBM PC/AT,
Micro Channel, Sun,
Macintosh. DEC,
and NeXT.

Reliable, AITordable and Flexible

Rack Mountable PC-Bus Chassis

Software for DOS,
UNIX. VMS. menu·driven
ROBOFAX permits caller• to requHt Information 1nd
tMn fHes reque sted docum9nts wfo op9f'ator lntsrvenUon.

• Salcs/Ma1kc1ing

• Customer Suppon

•Pu blic ln fo mi:u ion

• 900 Numbers

ROllOFAX EZ Single-line. one-call PC ki1
5995
ROllOFAX
Mul1i-linc, 1wo-c111l l'C ki1 $2.995
Sc=c

U !;

:.i t

IEEE 488 extenders,analyzers.
converters, analog 110. and digital 110.

Call for your free IEEE catalog

LOtech

COMD EX Uooch 11 7817 (Ii i hon Ccnlc r)

800-292-7771
ROOOfAX DEMO LINE:
AOBO
800-92!>

43.l N. Mathihb An• • Sunny\ :dc, CA ~
(408) 746- 1590. f:u (408) 746-1593

Circle 236 on Inquiry Card.

101ech. Inc. • 2597 t Cannon Road
Cleveland. Ohio 44 146 • (216) 439 -4091

Circle 261 on Inquiry Card.

RS-485 Networking
Use our low cos1 single board 2-Parallel Ports
''
minia1ure con1rollers 10 handle
your indus1rial ne1wo1ks and
olh er communicalions. Th e
Pro1ocol Swllch '" (pic1ured)
handl es synchronou s and
asynchronous ne1 works and
(
supports high speed, bidirec
lional da1a lransfer via 1he PC
parallel porl. Se1 up your ne1 4-Serlal Ports
work fas1 or off load communi  RS232 / 485
ca1ions from your PC. 01her
boards support ND converters. solenoid drivers and
various 1ypes ol indus1rial conlrol func1ions. Priced
from $1 59. Low cost,ln1eractive Dynamic C'" makes
serious so ftware developmen1 easy.

-=-'\\\

19" chassis, 12-slot passive backplane
Up to 4 drives, 200W UL power supply
Dual-fan cooling with removable filter
Security door, vibration proof hold-down
clamp, dual keyboard connectors, 0 c
• Slide rail option, heavy duty steel, 19"x22"x7"

so·

1286/386/486 All-in-One CPU Cards

+

Instant C
Instant New Product
Use our Little Gian!'"' and Tiny Giant™ mimalure
microprocessor-based compu lers to lns1an1ly com 
pulerlze your producl. Our minialure controllers
fealure buil1-in power supplies. digilal 110 , serial 1/0
(RS232 I RS485), ND co nverters (10 20 bi1s).
solenoid drivers. lime of day clock. ba11ery backed
memory, wa1chdog. field wiring connec1ors, and
morel Designed 10 be easily inlegra1ed wilh your
hardware and soltware. Priced from $159. Core
modules as low as $59. Low cos!. inleractive Dy
namic Ct"' makes serious software development
easy.

• All-in-one design: 2 serial, 1 parallel,
IDE/Floppy control, 80x87 socket, speaker
• Keyboard/video enable and disable option
• 286-16: 360K ROM disk, watch dog timer
• 386-33: watch dog timer, 486DX or 486SX

Solid State SRAM/EPROM Disks
I -..r-:~:)~',t~,
•

Z-World Engineering
1724 Picasso Ave., Davis. CA 95616 USA
Fax: (9 16)753· 5141
Automatic Fax : (9 16) 753-06 18
(Call lrom your fax . reques1 catalog # 18)

Tel: (916) 753-3722

Circle 285 on Inquiry Card.

J· ~~

SUPERPRO

UNIVERSAL
PROGRAMMER
$795

•Programs PAL, EPLD, GAL, PEEL,
FPL, E(E)PROM , Flash EPROM upto
4Mbits, MICROs, & Bipolar PROM
•Tests TIUCMOS Logic, D/S Memory
•High speed parallel interface card to
IBM PC/'Xf/AT/386
•Pulldown menu-driven Software
eFast Device Update on user's request
e40-pin GOLD ZIF socket
•Lifetime Free Updates (BBS)
•User Device Library Generator (opUon)

Z-World Engineering
1724 Picasso Ave ., Davis. CA 95616 USA

Tel : (916) 753-3722

Fax : (916) 753 ·5141
Au1oma1ic Fax: (916) 753-0618
(Call lrom your fa x. requesl ca1alog # 18)

•

•

:

•

•

•

a a

':~

•

~

•

=
.!-:'

•
•
•
•

Two drives per card, 1.44 MB per drive
Auto bootable, DOS compatible
On-board EPROM programming circuitry
SRAM backed up by rechargeable battery

ICard Cage, Backplane and more ...

SuperSound..

....'-. ., . . _.,-..•. •'-"D

- -.; -

~'°

-~~.;:

LOW-COST, EASY

~~..

1.•

:S. :: 1

~

DlgH•IAudlo
Authoring
Workstation

$tw.o / MonoHatdWat•

Glilf.ctiton rr.-M• i..-~=-!. onfy l11t/ Sl 49

Developers .. Windows 3,Toolbook,
Visual Basic use our DLLs to Create
SuperSound, Sound Blaster, Covox,
Disney Sounds;lmport-Mac, Am iga
IBM-PC DOS DIGITAL AUDIO
from onl~ $20 ~'.: $239-$640.....':"'
Pro Qualit~ Software I Hardware
30 D1:J, Mono~- ack Guarantee II no1 Sallslled

• JUST

KE HAVI GA CASSETTE TAPE RECORDER lt4 A PC.

• Fa.slut. oasle51 Edttors wtth tho most fealures for lho plce.

• 8-Slot card cage with hold-down clamp
• For PC or industrial power supply
• 5-slot node chassis, 150W power supply,
space for 5.25" and 35" drives
• 19" rack mountable monitor kit

Free 120-page reference guide
for your system & OEM needs

• Si mple h ardwn10 / 50ttware lnslallatlon- t~O OMA ~mr,:;rs .
• Hardware by Analog Englnoer, Code by Software no neer
• No b lnl Chorgo for Tee nlcal Suppor1 on our products.
OEM Developers: Add audio ha rdwar e (ICa / Modulos I C ards)
to your product star11ng at Sl / $12 / $38 lor AM 8 bH QUALITY.
$6 / $25 / $76 l or noar FM QUALITY (unit p r1cos at 100 units)
Ph :408-446-4 521
bX: Slllcon Shack
FAX: 408.446-5196

4760 Castlewood Dr., San Jose, CA 95129.

XELTEK

Technical lnfo./Orders: 800-969-4411

764 San Aleso Ave. Sunnyvale CA
(408)745-7974 (800)541 -1975

-.............. -"_.........-=::.:::::;_::-'·...- ...-.-... ....... ..

Circle 284 on Inquiry Card.

&

:-.~-~·

Circle 286 on Inquiry Card.

SUPERPROTM

I

Instant Microcontroller

PC Parallel Port Window
Synchronous Serial

•
•
•
•

1bkfor nu:•: 1•H;()l) IJCTCATALOG.

111 Fu t:.. . 1: R:1)ltllr11 J.a p..o•. hir. Ttl.10J1f72..5."l l'AX: t11J1'95'· 1!1-'
~-

Circle 276 on Inquiry Card.

1310 Tully Rd., San Jose, CA 95122, USA
USA & Canada: (408) 293-6786, FAX 293-4697
Other Countries: FAX 886-2-918-4566
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UNIVERSAL PROGRAMMER

200 MHz Logic Analyzer

9-Track Tape Subsystem
for the IBM PC/XT I AT

- ~~
•
•
•
•
•
•
•

8748/49
87C51 ...

200 MHz max sampling rate
24 Channels Timing and state
16K samples/channel
16 Levels of triggering
3 External Clocks and 12 Qualify lines
Varible, TIL, EGL threshold levels
FREE software updates on 24 Hour BBS
S 799·LA12100
S 1299·LA27100
S 1899-LA27200

Parts added at your request.
FREE software updates on BBS.
Powe rtul menu drive n so ftware.

It
Circle'

Price is complete . Pods and Sotlwa ro included

Link Computer Graphics. Inc.
•

W

2~

(100 MHz)
(100 MHz)
(200 MHz)

369 Passaic Ave .. 11 100, Fairfield, NJ 0700'1
TEL: (201) 808·8990
FAX: (201) 808·8786

It

Link Computer Graphics, Inc.

369 Passaic Ave., #100, Fairliold, NJ 07004
. . . TEL: (20 1) 808·8990
FAX: (20 1) 808·8786

Circle 265 on lnqui~ Card.

on,' Inquiry Card.

9 Track Tape Subsystem
for PC/XT/AT/386/PS2

Now yo u can exchange data files between
you r IBM PC and any mainframe or mini
computer u sing 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" o r 101/i''
streaming tape drive, tape coupler card and
DOS compatible software. for more informa
ti on, call us today!

OLJRLSTRR;
9621 lrondale Ave., Chatsworth,

cA 91311

Telephone: (818) 882-5822

Circle 274 on lnquiry'Card.

QICPAK & SCSIPAK
Cartridge & Tape Conversion
Vogon' s OIC.02 and SCSI PC.bosed solutions
provide access lo the w idest range of M icro, Mini,
M id-Range ond Mainfrcme Cartridge and Tape
Doto, with options for u ~er developed software.

286/386/486 RACKMOUNT SYSTEMS
RMS286 $549
RMS386SX $895

Cartridge/Tape Formats
1/ 4 " . (QIC· 11 to QIC-525) DOS/UNIX !TAR.
RBAKI, S/3X, AS/400 (READ an d WR ITE )

1/ 2" . IBM/ANSI Labelled/Unlabelled

RMS386·33 $1435
RMS486 $2070

3480 · IBM Labelled
DAT & EXABYTE - IBM & UNIX Syslems

Rackmount Motherboard Syslems Include:

Interchange Facilities

Best Quality • Lowest Prices
B00/1600/3200/6250 BPI
CALL 1-1300-266-4827

Conversion from one type of cartridge or lope to
ono1her, Media duplication, DOS Dalo ro IBM or
UNIX Syslems, IBM or UNIX Syslems 10 DOS. Used
by Accountants/ Auditors, COM Bureaus,
Conversion Companies, Software Houses, PCB
Manulaclurers and Many Olhers Worldwide.
In lhe USA con'ocl Computer Peripherals Unlimited
on 602-774-31 01 or FAX 602-773-9183.

2694 I Ca imi Road
L1guna Hills, CA 926.5 1
Te l : 800-886-4827
Fax: 7 t 4- 3G7-050a

·'W"&·~·~·
~' .~ ,~.~ •

TECHNOLOC"r INC.

VOGON ENTERPRISES LIMITED
94 huthcimps~d Rood, Wokingt.am,
lerlot.ire RG 11 2JO Ingkind
T~:

4C +10} 734784511 /890042 • fAX.: 44 •IOI 734 890040

·..

·Circle 263 on Inquiry Card.

IJ:;A'f:~.~'f1.~
'"

s79

Also available
15 Modeles of Rackmounl Enclosures
20, 1B, 14 , 12 or 8 Slot Passive Backplane Boards
486. 366. 3B6SX or 286 Slot CPU Boards
Rackmount Monitors· Super VGA . VGA. Amber, B & W
Rackmount Keyboard Drawer with na rrow 101 Keyboard

.

...••ttE"
,..

VOS ON

Laguna Data Systems

Rackmount Enclosure • IOE. FOC , 2·Ser, Par
200W PS· 275W Oplinnal • 1.2MR or 1.44 MB FOO
Motherboa rd with 1.0MB Memory • 1 year warranty

Compact & Versatile

2468 Armstrong St. •Livermore, CA 94550
Tel (415) 447-2030 •Fax (415) 447-4559

Circle 288 ori lnqulry Card.
PC/AT

Dual

port Comm. Coprocessor

8051/8052

Microcontroller Board

For Production Applications

GMM Products Are
All Made In USA.

GMM Sync2/CCP "'
• Low r~ow e r (M( >S lechnology
• On ly 1.s · x •l.5 # w ith m1nJruing lu1ll •..,

"Highly recommended" -- J. Dvorak, PC Magazine
"Outstanding ... lets you explore the cmative
possibHltles of fractals" - Amstrad PC Magazine
"Quick and easy to master· -- New Scientist
"Impeccably lucid ... operations are laSl • - BYTE
t60 -page Guidebook, 200 + modifiable templates.
Suppons .DXF and .PCX files. CGA to Super-VGA.
With C source & fractal programming tutorial: S109
Orders/Info: CALL 802-888-5275

Cedar Software

Bo•

suo-R1 . Morri sville VT os&s1

Circle 243 on Inquiry Card.

• Support .; RS:l 32 nr R54H5
• B ~ ll l' ry - b.1 c kccl RA.'wl ~o c l..et
• \r\l,)f( hdog lime r .md powL•r. i.11 1 it1 lt'n 11p1
ci1 cuirry
• Paralk·l 1/ 0 : •I Vi B·liil 1/0 port s
• Co nf1g ur ,1 hl e for .11 1kno wn hy1e -w id1• rl1 •vicc .,

• ·t Jurnpl '1-S<' l1 ·c t.1hle ML'111ury

M.1p ~

• High Performance 16 bit Microprocessor.
• 80X86 code compatible.
• I or 2 Serial Pons with Full Duplex OMA.
• Uses 8530 or 85C30 SCC chip.
• 256k Dual Ported RAM (51 2k, 1Meg - optional).
• 8k, 16k. 32k, 64k Window Size (Programmable).
• RS232/RS422/RS4B5N.35.
• SOURCE CODE DEBUGGER Kil Available.

603-469-3232 •FAX: 603-469-3530

Other PC/AT & PSl2{MCA) 8530 based products available

CJ// for d~ tJi/ed hrodwre Jnd quJnlity pricing

Extremely Competitive Pric ing. Call'°' addition• l Information

(I ~i~~'.".,,T;.:~~.~~00~;~:~:· c:i!C 8

Gmm~

(714) 752-9447
FAX (714) 752-7335

Circle 255 on Inquiry: Card.

Circle 253 on Inquiry Card.

VIDEO FRAME GRABBERS

UNIVERSAL PROGRAMMER, EMULATOR & TESTER

TUP-300
$ 695.00
• f>rocJ'ms

vvtu~

1l'f devu lrl

Uitmv\zt~

l'roo<>ms PLO {PAL . GAL Fl'l.
£PlD. PEEL. W.X. W.CH
).
:(f}PROU CUCI to 15 utldl A.ISll
£PIO.I. So<d.i PROM , MPIJ {87l0<.
68XX , za PS0301 I
• to."ttS

MODEL
RESOLUTION
HRT 256-4 256 x 256 x 4
495
HRT 256-8 256 x 256 x 8
795
HAT 512-8 512 x 512 x 8
995
HRT 512-24 512 x 512 x 24 1995
- IBM PC/XT/AT COMPATIBLE
- DIGITALI ZE IN REAL TIME
- COMPOSITE VIDEO IN
- 24 BIT RGB OUT except model HITT 256-4
16 level gray scale out
- SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES
- FREE SOFTWARE UPGRADES ro REGISTERED OWNERS
- FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR
RETURN OLD BOARD ANO JUST PAY DIFFERENCE

HRT

PHONE 416-497-6493

~.

Pl.CC. OfP

and PGA ...ma 10

S.:p1n1G¥1Q~~en
~talSO

• £PROM

·

EMULJJ~ ~ry

e ltsls OllJIUI ICs n1 OR.AMS (SIMM:SIP
idltl!tl MIWlie)

-

• frtt solt.w¥t i;pdMts ¥id nf'll!r J!C\"icn
ad<led upon ltq ~ll.

• IC ManulilClufetS
• $695 include$
40 pin Zif socket

""""""""""""'
p.nllel1flletl1eeun1
w11h0-25 cable

HIGH RES TECHNOLOGI ES
P.O. BOX 76
LEWISTON. N.Y. t4092

800 Toll-Free Credit Card Signup.
Then use same 800 #to Download.

FAX 416-497-1636

Circle 279 on Inquiry Card

Circle 258 on Inquiry Card.

l-8oo-GO-MODEM

(RESEWRS: 280).

(E)(E)Prom Programmer

Or use direct dial 64 Line BBS at
(503) 697-5100 8/N1

f-AST SCSI STORAGE

• U l.TRA Fi\ s·1 !

SuperVGA 1024x768x256

• PKOGRAMS
El'RO~ I S

t UI' TO

-!Mh l. l ' E l'R O ~ tS
AND ~tl' U ' S
• l JI• TO 57 1(

BA UD

• () Ull'l\l' Ul.S I: &
I NTE l.l . I G~NT

MODEL 9000

ALGOR ITll ~ 1 S

Order Toll Free 1·800-282-GTEK (4835)
,_

'ml

T E K"

INC .

OEM & t>eal<r
fnqufrlts Wrlcomtd!

DEV E LOPMEST HARDWARE & SOFTWA RE
P .O. Box 2310 • R11· 51. Loub, MS 39521-2310 U.S.A.
Fu 60 1-467-0935
Mls.•l,.ippl & T<e hn lcal Supp o rt 601-467-8048

Enclosures fo r SCS I Drives
T ULIN CORPORATION
Tcl:40X-l 32-'i025
~ 1561-1 OToole Av<. San Josc.CA'15 IJI F;u:41JX-'14J-ITTH2

Circle 281 on Inquiry Card.

Circle 256 on Inquiry Card.
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Event Horizons Commercial BBS,
thousands of images and
movies . Quality Color Super
VGA/VGA/ EGA. 1200/ 2400 bps
$1 O/hr., 9600 bps $40/hr., 800#
$6/h r. extra. Also Professional
Image Scanning from prints or
slides to disk.
No Modem? Order our Mail
Image Library with samples $9.
World-wide shipment. Info voice
line 503-697-7700. All credit
cards accepted. Same day
shipment. MS-DOS systems
only.

Event Horizons

::. .:: <::

"' <c
i ~

BYTE Magazine
P.O. Box 555
Hightstown, NJ 08520
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i; ::!:
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"' UJ
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<ll m <c
~ -c <::..
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lllJTE
Clip out this form
and mail to:

llalf Shrll -Compatt Hard Drive 11 J"L<s .1..n
lo w power
40MB - 120MB ~ $599
lkrmil Crnb-l'onahlc llard Drive ·~ - •-..< s .1s1
.n~rn 10 200MB 2xm, 10 12ms
· $399
Laptop SCS I Drive
32M B- l.5GB · $595
SC SI llard/Floppy Drive 2MB - l.5GB · Sl.W
Carl ridge H ard Drive
44M B -8XMB
$499
SCS I Tape Drive
5UM B-l.JG
- S3R9
.JFloppy Controller & Driver
XT/AT/2Xot.'86 SCS l/ESDl/ MCM'1SA C'o111rollcr

ASTRONOMY• NATURE• SCENIC•
GRASP •AN/MA TOR • 3D STUDIO
MOVIES •SOUND• GAMES•
TARGA • UTILITIES •IMAGE
CONVERTERS

"'E

z"'

£
9

~
u

311 Ave. B, Ste. 209
Lake Oswego, OR 97034
Voice 503-697-7700,
BBS 800-466-6336,
or BBS 503-697-5100
DECEMBER 1991 • BYTE
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PADS SETS
THE STANDARD

for CAE/CAD design on Personal Computers
Complete thru-put logic capture and board design
functionality including:
• A true multi-sheet database for Schematic cap
ture with hierarchical design capability
• Both automatic and interactive PCB layout tools
• Most complete set of autorouters for Analog.
Digital and SMD designs
• Cam outputs including database ASCII In and
ASCII Out format
• NEW/ PADS-2000. board designs with no sys
tem limits. 1 micron database, copper pouring,
T-routlng. Workstation capability ~t PC pricesl
Call today for a free demonstration package, and
for your local Authorized PADS Reseller.

.,iJ

/

1
{f,{oJ.oJf
·

Inside MA: (508) 486-8929
Ouis;oe MA : (800) 255-7814
ll, Ru'MdS:•...C.l • "'"°'1. MA 0 1~

,.

Circle 277. on Inquiry Card.

Circle 242 on Inquiry Card.

Complete software
• Real time grab/display
• PC/XT/AT/386 compatible
CV-512 Advanced 8 bit board .

512 x
480 or 256 x 240 (4 images) . in/ out
LUTS . 4 inputs. " ping pong " buffers .
24 bit RGB output
$795

CV-02

256 x 240 x 8 bits . 2 inputs.
$495
cursor. 24 bit RGB output

CV-03 6 bit

CV-02 , 8 bit output $395

ControlVision ~k·:: ·
PO. Box 596. Pittsburg. Kansas 66762
8001292- 1160. 316123 1-664 7

C{rcle 246 on Inquiry Card.

!!!!!NEW!!!!!

32 1/0 < - > RS-232

Get rid of trial and error! Now, any user and any
professional can buy attractively priced testers
which will find many faults in the shortes t
possible time. They are so easy to use, you can't
fail - even if you don't use them every day.
Ask for Catalogue no. 90.

This is always important where high reli abil ity
and protection against varying.potential levels
and distant lightning strikes are required. W&T
cards are compatible with normal ones, and are
available for RS232, RS422 and 20mA.
Ask for Catalogue no. 50.

W&T Products Corp.
2209 NE 54th Street
Ft. Lauderdale, FL 33308
Phone 1-800-628-2086
Fax 1-305-351-9099

Circle 283 ,on Inquiry Cai:d.

DEC VT320 Emulation for
Microsoft Windows 3.0
• FINALLY ANY COMPUTER CAN llAV E 1/0
• PLUGS INTO ANY STANDARD RS-232 l'OITT
• 16 DIGITAL INPUTS, 16 DIGITAL OlJn'trrs
• ALL 1/0 Ol'TO· ISOLATED PROTECTED
• NO ADDmONAL HARDWARE REQUIRED
• NO MORE SPECIAL PLUG-IN CARDS
• EASY TO PROGRAM IN ANY LANGUAGE
• UPTO 4 BOARDS CONNECTTO ONE RS-232
• IDEAL FOR REMOTE MONITOR & CONTROL
• USED iN INDUSIBY, SC HOOLS. LADS & HOBBY
• INDUSIBIAL VERSION AVAILABLE
• RS-422/485 VERS ION AVAILABLE
• GRAFCET CONTROL SOFTWARE AVAILABLE
' CO MES WITH PC llASIC PROGRAM DEMO DISK
• STANDARD UN ITPRICEDATONLY$349 QTY I
• DEALER INQU IRI ES ARE WELCOME

P. SHERMAN ENTERPRISES (5 14) 33t-3712

Circle 272 .on Inquiry .Card.

• 132 Column Display
•Cut and Paste
•Double-high/wide Characters
• Windows Style Help
• Local or ANSI Color
•Automatic Window Sizing
•Interrupt 14 Support
• Kermit File Transfer
•Modem Dialer/ Phone Book
•Command Language

Diversified Computer Systems, Inc.
(303) 447-9251 FAX (303) 447-1406

Tektronix 4105107 Emulation also available
Circle 250 on Inquiry Card.

EARN YOUR COLLEGE DEGREE Ai HOME

B.S.&MS.

Serial , Modem , & Bus
Stand Alone Ability
• Laptop & Handheld
PC & MAC Cards

In Cotnputer Science

Get lhe opportunily and earning power a
college degree confers--without leaving home
and wilhout spending thousands of dollars.

• Key Imprinting to your specs
• Keytop labels for most popular software
•
•
•
•

Templates for most popular software
Custom Templates to your specs
Custom Uibels to your specs
Relegendable Keys-IBM"! Cherry":
Key Trani ~ Wyse"'
• Flexshleld" Keyboard Protectors

Express Tum-around services on Custom!
:CATALOG!

F;~~

BOO 937-1337

602 634-7515 • FAX: 602 634·4620

l.JC>Oleon
'"")

Circle 252 on Inquiry Card.

P.O.B. 230, Dept. BYTE
COFPORATIDN Cornville, AZ 86325

Circle 259 on Inquiry Card.

• Approved for luilion reimbursement
by leading corporations.
• ALL COURSES BY CORRESPONDENCE
• Most courses interactive
• Approved Ada co.urse available
• Qualified instruclors
available on
telephone help lines

AMERICAN
INSTITUTE

--·-

Phone: 1-205-323-6191
FAX: 1·205-328-2229
2101 BYX Magnolia Ave.
Suite 200
11~1,..w.NtdgtoflronW>g
Birmingham, AL 35205

COMPUTER
SCIENCES

Circle 240 on Inquiry Card.

LOW COST
Interface
and Data
Acguisition/
Control Cards
for PC/XT/AT

ROM Based
AT Systems
Cross-16 Meta-Assembler:

US$99/CN$119

IRS-485/422

XDASM Cross-Disassembler: US$249/CN$299
• Both MS·DOS products include support for ALL
of the above proces sor fam ilies.

$95/1251

Powerful V-53 CPU Card

• Request our catalog.

Ru n DOS and AT object code fro m Rom.
Use sta nd ard off the shelf l'C / AT rard s
Small , low power fo r e mbt-dded use.

• Credit cards are billed in Canadian dollars (CN$).

KS6 card:

• EPAOM emulators and Forth compilers too!

cc V-53 uP 16ml lz, nnrlon 20.
4mb Ram, 2mb Rom, 512kb Sra m (ba it. ).
5 Serial, 2 para llel ports, clock, wa tchd og.

• Canadian re sidents please add 7%G.S.T.

AT fin gers for Uus Expa nsio n. Floppy.
keyboa rd , vid eo, pri nte r opt ions.
Ks6- l 2m Hz VSJ, l seri,1I, 5 J2k ra 111 5399 q I

303-444-773 7
303-786-9983

F."

Circle 282 on Inquiry Card.

Card [PC485A]

KILA

(,55 t-f.iwthmn i'w1.• l'k1uldl· r CONJJW

IDual-Pon RS-485/422 [PC485Bl
• ,......o

ind ~pcndc n1

$175 I

ch:inncU / UARn : 2 or 4 wire opcr.ufon. Miu . &ud 56KD

: g;~;~~'t!.:i~~;,~~c1a;d~~~~~~3lf1~(1~r,~~~~~~,~~:::~n>
:mJ Poly Switches (auto rt.$<' 1clccuonic
fu~)

jIEEE-488 Card[PC488A/C] $145/295 j
• Include.\ DOS Dn·l tt Drl n r and ~mpl c Comm1l niC3tion program in RASI C
• Addltlou l u mplt

Pf'OP'9DU

(sourn lnd udtd) In C. Pasal A.ucmbly • $50.

:• b~~~~~ic
~!~~!~~~ 1-~E:ti; ~~~~~!':~:Sfo~in~j;pc
UO Addtcucs :and Conirol RciJucn romp:uiblc v.ith Ni's GPI Q..PCll
0

1

• PC&MC aird \-en.ion ,.i th Ouill-Jn llw An.21yi.cr hardware and wft\lowc
(Allows Reul Time 488

Bu~

01:1111 Captu re in b11cltground operation mode.)

jDigital I/O & Counter [PCL720] $175 j

• ~':i~r~,:~u-:, ~~~bgu~~=~~!:=~:~:-mnublc
JJO [PCL722]
$345 J

Circle 262 on Inquiry Card.

1144 BJt Digital
PROMPT DELIVERY!!!

ROMO/SK '··
·-::-·=<-.,. •
:~, ;. ...,· .. ." ':
4.

- ,..

•

,.,

~

I

SAME DAY SH IPPING (V SUAU.Y)

OUANTTTY ONE PRICES SHOWN f0t OCT. 20.. 11t1

I
. .. l'
"
-

•

High Performance
Multimegabyte Disk Emulators
NEW MODELS I LOWER PRICES

• Floppy Drive and multimegabyte
emulators for ISA bus computers
• 1BOK to 14 MB capacities
• EPROM, Flash or SRAM technologies
• Autobooting, Single or Dual disk
emulation under PC or MS DOS
• List prices from $195

CURTIS, INC.
2837 No. Fairview Ave. •St. Paul, MN 55113
612/631 ·9512 FAX 612/631·9508
PC DOS Is a lr.ldtmar\ of IBM ; MS oos rs i trWmarlc ol Mietoscoft

Circle 249 an Inquiry Card.

SATOElOtl
nl>DOfODERS
AECBVED BY:
ftiW an,_H
r.-i .. 1111.ao..,1•
Fm-OCOO •r..m

Unformatted
3.5" 1MB
3.5" 2MB

5.25" OS-DD-RH
5.25" OS/HD
Tsma

~~~. ~~:--·

[6Channel1-2 bit D/A [PCL726]

$495 1

Iu Bit AID & D(A

$295 1

LP<Crnlls]

• ~j,t ~~-~1~~ c~~~~,~~~~i1 r:~~~1~[~c+TS!.fflOv"~~nA>'1ngc

:• U1ility
':!!1'!:!~1°~\~~~"i)\ji/!1~~ t'c!a~":'i~~s~~~ -,~~rc! i~cludcd
Routinei anti OcmQ'Sample Ptognnu for \t:S 1c and Q old:-BASIC
1

1

I12 Bi! AID & D/A [PCL812]

$395 j

• AID con,·trtr r. 16 sing.le ended in()\:lts: Ocvk c : ADS14; Convcnion time !cu

• ~A";sa::r~Bu~1~1=.~:"~'~TTI..
ra:-c.;~rv: sv. %1v
compatiblc
• Oii!tal l/O: 16 Inpu t / 160u1pu1 channels; All
• Coualtr: I clu.nnt:I proiBffinu.blc lnlcrval coun1ct/dmcr. UKJ Intel 8254
• OMA and i.n tctru;tt apabihty; Udllty 1o0fl.,.-are fo1 Buie indudcd

INC.

(918\ 267-4961

No minimum order. s1IM pa&;lng materials.
Shipping and Insurance oxtta

COMPUTER-CONTROLLED
MEASURING INSTRUMENT

jFast 12 Bit AJF)J~ [fJ>CL718J

$785 !

IFast 12 Bit w/ Pgm Gain (81!8]

$875]

Price

$ .75
$1.39
$ .53
$ .89
$ .71
$1.33
$ .49
$ .89

• Al() convr r1 rr: 16 •Ingle ended or 8 differential ctunncl.s; 12 bit m olutlon;
Programmable sc::an rate; Ouih·ln Interrupt and OMA comrol drcuiuy;
Cotr¥ersion ipced 100.0'Xlumplct per second
• Son"-a re Proa;nammablt ln pul nncu: D!polar :r JOV• ..i 5V, .r. 2.SV,

connect9d to lh• prlntot port c. f tho computer, wHhoul

x.

- ..,,c:rllllch'Pr;o;; i;i;~..~.

~I Data Products
In r.I, IN, & OH 800-968-2468
All Other States 800-968-0888
616-698-2242 •FAX 616-698·9047

P.O.Box 8367 Grand Rapids, Ml 49518

.1.

IV,

15
: Wi~::1"VS:r:6b~i6~~~~u:!~~~:i~~~C::~ ~=~tibii
v
• Counlrr.1 6 bit prp interval counter/timer; Uses I nt el ~: Pac:c.r doc.le;
~0~.1~ ~~l<(,!k'!~idB.ASIC indu&d: Supponcd
1

.

IStepper Motor Card

12 bits 100KHl:
•

.1.0J V; Unipolu ID..5.2.I V

•

•i:tMnaJ power auPP"f.
Q HARDWARE

to.......,.._,_a.In. adef '25.00. SIH: FOB Gttnd

Roiido. Ml. COO: oddl $5.50. Ml r - l t + '"" •

Circle 271 an Inquiry Card.

345

• AID con,·, n r.r . 8 i inglc-cnded channlcb: Device: AD.57.& : Con,<criion lime

The HAtWYSCOPE la an unlqiM muautlng ln 1trum• nl to be

12042
12513
00234
12100

10 Channel Counter [PCL830]

Circle 267 an Inquiry Card.

FREE 3M 11th Diskette!
Order#
12882
12881
12597
12883

Mastef'CaldlVISA ot UPS CASH COO
M I CR ~ PROC ESSOR S UNLIMITED.

$240 I

!Relay & Isolatea D/I [PtL725f

• 8 Relay actu.ator outpuu: 8 Oplo-:t0h1cd cfi&lg! input.: RcUy driver drcuiu
• LED indicators for activated rcla)); On board iigruJ conditioning

DYNAMIC RAM
4M Boord lor hp LJ '1 w/2MBS125 .00
4Mx9 80 ns 170.00
SIMM
SIMM
1Mx9 60 ns
57.00
SIMM
1M•9 80 ns
45.00
4 Mbit
4Mx1
80 ns
25.00
1Mx4 80 ns
34.00
4 Mblt
1Mx1 80 ns
4 .87
1 Mblt
256Kx1 100 ns
1.75
41256
256Kx1 120 ns
1.50
41256
256Kx4 80 ns
5.40
44256
4464
64Kx4 100 ns
1.75
EPROM
150 ns
150 ns
12aKxa 150 ns
64Kxa 120 ns
16Kxa 250 ns
STATIC RAM
128Kx8 Pseudo
1 Mblt
62256LP 32Kx8 100 ns

'

• IU lines(?-' biu. a6 poru) o C Til.. rom~tibk digital l;'0 . 0Jtput buffcni.ink
24mA, wurcc l.5mA: Interrupt handllna c:aµ.bility; Opin-22 module comp:uiblc

rfCL838]

$395 j

PGA (D-5- 1-2-5-10 and 20 ...ou)

• two al'ltitchabl• probes

Q

Data acquisition SOFTWAR E :
1tor 1~

oseinosa>pe

MC / VI SA / AM EX

spectrum anatyzer

COMPLETE SYSTEM

voltmeter

U49.00

tron alont recorder

Circle 294 on Inquiry Card.

ICALL FOR FREE OEMO OISKETTE ANO lllFORMATIOtl I
TIEPIE englnoorlng TEL (31)

~106

238 FAX (31) 5106 704

Oatta nHrrMd 2, 9023 AR JOAWERO, The NETHERLAHOS

Circle 292 on Inquiry Card.

750 N. PASTORIA AVE., SUNNYVALE, CA SM08S USA

Tel: (408) 7*5511

Far. (408) 73o-.5S21
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Cross-Assemblers from $50.oo
Simulators from s100.oo
Cross-Disassemblers1roms100.oo
DevelooerPackaqes
from $200.00(a $50.00 SavingS)

Data Acquisition Processor™

Make Programming Easy
Our Macro Cross-assemblers are easy to use. With powerful
con::tltkx\81 assembly and unlimited lnciude ffos.

ABEL-PLD:

Logic design for less.
Call for your FREE
• 150 PLO
ABEL-PLDrn
architectures
supported (more
Design Software
Utan 4000 devices) start-up kit!
• Uses ABEL"'
In U1e U.S., call
Hardware
1-800-3-DatalO
Description
(
1-800-332-8246) .
Language
Outside
the U.S.,
(ABEL-HDL"')
call 206-867-6929 .
• lntelligenl
synthesis and
' US. list pric" 011/y.

Thousands Of Satisfied Customers
Worldwide
~~~~~~~s ~~~.quality soluUons for

~~8:.86800
~FsJ:m

Hitadll HD&4180
•

C~rcle

287 on Inquiry Card.

2'1ogZB .

""' l;IOl"1'JH'tibi..

ZilogSupe18

• Sustained di gital signal processing of I0 MIPS
• FFT a nd FIR tillering without programming
• Acquires analog and di gital inputs to 235K sis
• Buffers and processes input data as required
• Updates analog or digital outputs to 25-0K sis
• Over I00 commands without progrnmming
• Custom commands may be written in C
Call for FREE Demo Diskette

F« Information Or To Order Call:

PseudoCorp

DATAl/O
Cc<poralion

Processors
~ 1 fm05 1 ~r~~,:~~c
~~~
~~

All prgth,";ta 1.quN• .,,

- 16 MHz 80C l86 fo r general processing
• 20 MHz DSP5600 1 for digital signal processing

Recover Lost Source!
Our line of dlsassomblers can help you re-create lhe oriQlnaI
assembly language source.

optimization

• Upgradable to
full -featured ABEL
Design Software

Onboard Intelligence for IBM PCIXT/AT/386

Get It Debugged-FAST
~·~~~J~~:;irdw'are Is finished. Dobug your software

716 Thimble Shoals Ulvd, Su11 e E
Newport News, VA 23606

(804) 873-1947

(206) 4 53-2345
2265 !16th Ave. N.E.
Bellevue, WA 98004
FAX (206) 453-3199

MtCROSTAR
LAllORATORIES";

FAX:(804)873-2154

Circle 268 on Inquiry Card,

Circle 273 cin Inquiry Card.

World's mosl
popular, expandable, flexible

EP-1 140 E/ EPROM PROGRAMMER
$895.00
Australia ...... .... .... .. ............ (02) 654 1673
Austrta ............. ............. ..... (0222) 38 76 38
Be nelux...... ........................ +311656-16133
Canada.........
.......... (514) 6ll9-5669
Denmark
........ 45-43 44 6010
Finland .. .......................... ... 9Q-452 1255
France.............
...... (01) 69 412 601
Germany .................. .. ........ 08131-25063
Great Britain
....... 0962-73 3140
Israel........................ ... ..(03) 464632
Italy ................. .. ................. (011) n10010
Korea .................. ............... 032 861)-5470
New Zealand ..................... (09) 3092464
Portugal .......
.. ...... (01) 80 9516
Scandinavia .. .... ....... .. ........ +46 40922425
Singapore .. .. .. .. ........ .......... (065) 264~0n
Spain ............................. ... (93) 217 2340
Switzertand .................. ...... (01) 740 41 05
Taiwan .. .
.. ...... (02) 7640215
Thaila nd ... .......... .... ............ (02) 261-9596

NOHAU
CORPORATION
51 E. campbell AWJ. • campbell. CA 95008
(408) 866-1820

~i.rc(a

V' Supports over I000 E/
EPROMs & microconl rollors
including full programming of
encryplion arrays for 87C5 l
fam ily devices
V Supports NEC's 27CBOO I,

8-Mbit EPROM ond oil
27C240, 4 -Mbit 16 b;1
EPROMs • .
II' Qualrf1ed and recommended by Intel, Not;onol

ex-DRIVE

•Fast
40MB
120MB
200MB
600MB

Laptops, P.C.'s
Plugs into printer port, printer
passes through.
Same speed as Internal driva

$469
$699
$899
TBA

v

Used by Genera l M otors,

Lo ckhe ed

Leroi

IBM

Compaq Mognov~x oth~
er>
'
'
V' Porollel interfoce ond
sin gle executable file for
ea sy updates
V' Coll 1-600-225-2102

BP~
I0681 Hodd;ngton • Houston, TX 77043·3239
PH : (7t3) 46 1.9430 •FAX (713) 46t.7413

SEE US AT WESCON-BOOTH 1532

Dealer Discount

Available

The Major BBS~
STARTER SYSTEM FOR 2 LINES
Includes electronic mail,
teleconfere11ci11g, file upload/download,
SIG messagi11 g & file areas,
classified ads, and much more!

CALL NOW

(305) 583-5990

0GALACTICOMM
VISA I MasterCard I Americ an Express

Circle 241 on ·Inquiry Card.

XD-300

tCompatible:works with all Desktops{

$59

updotesvio24-hourBBSond
US Mail

Semico nducto r, Signetics and for 0 litera ture pocket and o
olhers
demo di~k

@I

Pocket size external hard drive

•Simple:

V' liferime FREE •of1wore

FAX (408) 378-7869

:Z:10,on Inquiry Card.

Multi-User Online
Bulletin Board
System

Circle 254 on Inquiry Caret.

INTELLIGENT
SERIAL COPROCESSOR

FRACTAL IMAGE
COMPRESSION
P.OEM™ fractal image compres
sion is a revolutionary technology
that can turn millions of existing
PCs into powerful image proces
sors by providing:

• U N llOAR D PROC ESSO R HAN DI. ES SE RI AL
COM M UN !C AT ION TASKS

• Ultra-high compression

• J 2K - 128K IW NA MEMOll\' ~

• Software decompression
• Resolution independence
Developer's Kits and custom R&D
available. Join the future of image
compression! Contact Iterated Sys
tems today at (404) 840-0310.

HA

ttereted Sy•tema, Inc.
5550A Peachtree Pkwy .• Sullo 650
Norcross. GA 30092
(404) 840-0310 FAX : (404) 840-0029

Circle 290
on Inquiry Card.
'

• EIG H T PO RTS PER HO ARD
• HIG ll PERFO RMANCE - I.OW COST!
• DOS. sco ~ XEN I X ".
I NCLUDED

sco ~ UN I X ''

DRI VE RS

Order Toll Free 800-282-GTEK (4835)

GTE

OF.M ,, D•aler

K

'. tN C

Inquiries Wtlcomtd!

D EVELOPME NT HARDWAR E & SOFTWAR E
P.O. Bux 2310 •Bay S1. Louis, MS 39521-2310 U.S. A.
fax 601-467-0935
Mlss l"5ippl & T<ehnical Su ppo r1 601-467-8048

Circle 257 on Inquiry Card.

THE BUYER'S MART
A DIRECTORY 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 includes a Reader Service number to assist interested readers in
requesting information from participating advertisers.
Effective January 1, 1991.
RATES: 1 issue-$675 3 issues-$625 6 issues-$600 12 issues-$525
Prepayment must accompany each insertion . VISNMC Accepted.

AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must

ACADEMIC COMPUTING
Transputer Education Kit
Get started with Parallel Processing

$396
K"it includes ready-to-use PC add-in board with T400
transputer, 1MB of RAM, and PC interface. Complete wilh
Occam2 and C compilers, assembler, source-levcl debug·

gers, exampte programs, and 1500 pages of dOCumentation
(incl. schematics). Expandable!.

Computer System Architects
950 N. University Avenue, Provo UT 84604

(800) 753-4CSA

(Bill) 374-2300 FAX (Bill) 374·2306

Inquiry 701 .

furnish typewritten copy. Ads can include headline (23 characters maximum), des
criptive 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: Ad copy is due approximately 2months prior to issue date. For exam
ple: 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 Joseph Mabe at 603-924-2656. FAX: 603-924-2683.

ARRAY PROCESSORS

BAR CODE

SCIENTIFIC ACCELERATOR

PRINT BAR CODES/BIG TEXT
FROM YOUR PROGRAM

25 MegaFLOP Floating Point Arrey Processor with
256K+ static memory. Easily programmed by call·
Ing 598 routines from your C. FORTRAN, or Pascal
PC programs. 512 x 512 FFT 1.18 secs. Single slot
board with software: $2.495.00.

EIGHTEEN EIGHT LABORATORIES
1247 Tamarlsk, Boulder City, NV 89005
Tel: 800-8B8-1119, Fax: 702-294-2611

Add bar codes and big graphics characters to your
program. Print from ANY MS-DOS language. Bar
codes: UPC, EAN. 2 of 5, MSI, Code 39. Epson,
Oki, IBM dot matrix text up to 1/2". LaserJet up to
2". font cartridges not required. $179-$239. JO.day
$$back.

Worthington Data Solutions
417-A Ingalls SL, Santa Cruz, CA 95060

(408) 458-9938

(800) 345-4220

Inquiry 706.

ACCESSORIES

ARTIFICIAL INTELLIGENCE

RADIOACTIVE?

LISP like never before •••
Affordable!

PIOI it on yoor PC wilh The RM.00 RADIATION MONITOR
5erfal or pfinter port. Oe!edS: AU'HA • BETA • GAMlolA • X·RAY.
MicroR. 1000 times tho resolution of standard gclger counters.
Exctllent t0< lrad<in<,J RADON GAS. Find sources. N...: Version 2.6
Plot: • Bacl<Oround • Cosmic Rays • Clouds • Foods
Cal/Write lor PC MAGAZINE rrnew. • TSR • GM Tube
VISA/MC/EURO l'Mne orders. Not satisfied? Fun relood.

800-729-5397 or Tel/Fax: (302) 655·3800
Aware Electronics Corp.
P.O. Box 4299, Wilmington,. DE 19807
$149.50

Inquiry 702.

Soflv,..,. Engineer v.2D Is the mos! pa.ertul LISP for WllldaHs.
It was designed to put the power of USP inlo the hands of
individuals. It includes a text editor. a dialog box designer and
an icon editor. Functionality includes: OOP. stand·alone EXE's,
a debugger. DOE. Menus. Windows API calls and on·line help,
Sug. Retail $249.95

Raindrop Software Corporation

BAR CODE READERS
Keyboard emulation for PC/XT/AT & PSl2's, all
clones and any RS-232 Terminal. Transparent
to your operating system. Available wi lh Steel
wands, Lasers. Slot & Magstripe Readers. Same
day shipping, 30·day money-back guarantee.
One-year warranty. Reseller discounts available.

AMERICAN MICROSYSTEMS
2190 A Regal Patkway, Euless, TX 76040

833 Arapaho Road, Suite 104, Richa rd son , Texas 75081

(214) 234-2611

Fax: (214) 234-2674

(800) 648-4452

(817) 571 -9015

FAX (8.17) 685-6232

Inquiry 7CJ7.

BAR CODE
CUT RIBBON COSTS!

LABELING SOFTWARE

Re·lnk your printer ribbons quickly and easily. Do all
cartridge ribbons with just one inker! for crisp, black
professional print since 1982. You can choose from 3
models:
Manual E-Zee Inker - $39.50
Electric E-Zee Inker - $94.50
Ink Master (Electric) - $1B9.00

1000s of satisfied users. Money-back guarantee.

On EPSON, IBM, OKI dot matrix or LaserJet. Flex
ible design on one easy screen. Any formatlsize.
Up to 120 fields/label. 18 text sizes to 3' readable
al 100'. AIAG, MIL-STD, 2 of 5, 128, UPC/EAN ,
Code 39. File Input & Scanned logos/symbols
(PCX)-$279. Other programs from $49. 30-day
$$back.

BORG INDUSTRIES

Worthington Data Solutions

525 MAIN ST., JANESVILLE, IA 50647
HI00-553-2404
In IA : 319-987-2976

417-A Ingalls SL. Sanla Cruz. CA 95060

(408) 45B-9938

(800) 345-4220

BAR CODE PRINTING SOFTWARE
•
•
•
•
•
•

MS/PC DOS SYSTEMS
9 & 24 PIN DOT MATRIX
H-P LASER JET/PLUS/SERIES II
MENU-DRIVEN or MEMORY RESIDENT
CODE 39, I 2/5, UPC AJE, EAN 8/13
BIG TEXT & BAR COOE SOFTFONTS

AMERICAN MICROSYSTEMS
2190 A Rogal Parkway, Euless, TX 76040

(800) 648-4452

(817) 571 -9015

FAX (817) 685-6232

Inquiry 703.

KEYBOARD, VIDEO, MOUSE
Extension with EXTENDER
Splitting with COMPANION
Switching with COMMANDER
Boosts signals up to 600 feet. Control up to 96 PCs with
one keyboard and monitor.

CYBEX CORPORATION
2800H Bob wauace /we.• Hun1sville. Al 35805
Phone 205-534·0011

BAR CODE READERS

PORTABLE BAR CODE READER

For PC, XT, !IT, & PS/2, Macintosh, and any RS-232
terminal. Acts like 2nd keyboard, bar codes read
as keyed data. With steel wand-$399. Top rated
in independent reviews. Works with DOS, Xenix ,
Novell, Alloy, -ALL software. Lasers, magstripe, &
slot badge readers. 30-day $$ back.

Baltery operated. handheld reader with 64K RAM, 54

Worthington Data Solutions
417-A Ingalls St . Santa Cruz, CA 95060

(408) 458' 9938

(BOO) 345-4220

key keyboard , reaHime clock, 2X16 LCD dosplay. and
buill·in calculator Supports WAND. CCD. and LASER.
BullHn program generator supports mulliple programs

and data files. Interlaces to PC & PSi2 keyboards. RS·232

~(S"~~~~ ~~mNcifif.atible modems 30·DAY

AMERICAN MICROSYSTEMS
2190 A Rogal Parkway, Euloss, T X 76040

(800) 648-4452

(817) 571 -9015

FAX (817) 685-6232

Inquiry 704.

HEWLETT PACKARD
Buy -

Sell -

Trade

PORTABLE READER

BAR CODE READERS

Ba1tery-0perated. handheld reader with 64K static
RAM, 2x16 LCD display, 32-key keyboard, Real
Tim e-Clock. Wand or laser scanner. Program
prompts and data checking through its own key·
board. Easy data tran sfer by RS-232 port or PC.
PS/2 keyboard. Doubles as On-Line Reade' JO.day
$$back.

COMPUTER RESOURCES GROUP

41 17 Second Ave. S.. Birmingham, Al 35222

Worthington Data Solutions

629 Silverdale Drive, Claremont, CA 91711

Phone: (205) 591-4747 Fax: (205) 591-1108
(800) 638-4833

417·A Ingalls SL. Santa Cruz. CA 95060

Lasor Jot 11/llD
las.or 2odo 2 Mog/4 Meg upgrades
Desk-""
Ru ggod Writor

Cok>f Pro (7440)
HP.7S50A
Drift Pro DXUEXL
Oraftmastor 1111

E*'rostalic Plott<us C1600 (0 Slzo) IC 1601 (E Si:.e)
Science Accessories Corporation Sonic Digitizers
36• • 48" (2750)
50· • 72• {3175)

T. E. Dasher & Associates

Inquiry 705.

(408) 458-9938

(800) 345-4220

$149.00
Complete with Wand

. CALL (714) 624-8734
Inquiry 708.
DECEMBER 1991 • BYTE

349

THE BUYER'S MART
·

BAR CODE

PC-Wand Bar Code Solutions
Bar codos are easy using our FULL lino of readers & printers..
Thoy plug & play with your existing CPU/pnnterl'lermlnalsl

soflware syslems ln your offico, store, lrvck, factory or
warohouse. ITS' bar code DOS programs print on matrix
or laser prin1ors. 30 day refund, 1 yoar warranty.
OEMNAAJ Dealer discounls.

International Technologies & Systems Corp.
North Berry St. , Brea, CA 92621.Western USA
13 Welwyn Court, Richmond, VA 23229-Eastern U SA

655-K

COMMUNICATIONS

Custom Line T)rpes

SDLC, HDLC AND X.25 SUPPORT

" Universal C-Line" is for all DXF files: imbed text,
blocks. shapes; "llow" patterns along the path of
all types of polylines (2D, 3D. arced, splined, etc.);
weed dense polylines.

(800) 663-8045 (604) 266-5380
M. Sllnn Engineering
3158 W. 32nd Ave.• Vancouver BC V6L 2C1

(800)228·9487 (7t4)99G-1880 (804)741-6725 (FAXJ990-2503

Inquiry 709.

CAD MAPPING/GIS

Inquiry 714.

PC BAR CODE SPECIALISTS

Seagull Scientific Systems
333. Redmond, WA 98052
206-451-8966

15127 N.E. 24th. Suite

(416) 474-1990

COMPUTER INSURANCE

STEPPER MOTOR CONTROL
FROM A PRINTER PORT!

$249

Indexer LPT""' software
VERSION 2.1
VISA/MC
Controls up to six motors sl mullanoously
Linear and Cfrcular lnlerpolaUo n .
Now loatures to accom modal e machine control.
Easy-to· use DOS device driver. Super Manual.
CAO.CAM interfaco available.

NEW
•
•
•
•
•

Sangoma Technologies Inc.
Inquiry 720.

CAD/CAM
Bar code readers designed for fast . reliable, cost
effective data entry. They emulate your keyboard,
so scanned data looks just like It was typed in!
Choose from stainless steel wand, laser gun. card
slot reader. and magnetic stripe scanner. Also.
po.Yerful Bar Code and Tex1 printing sohware. Great
warranty. Generou s dealer discounts.

Use Sangoma hardware and sohware to provide
cost effective, robust and easy-to-use SDLC. HDLC
and X.25 links from MS-DOS, UNIX, PC-MOS, etc.
All real time communication functions pertormed
by intelligent co-processor card.
Full funct ion SNA emulation packages also
available.

Col~>'il!I OI\.

1422 Arnold Ille.

Ability Systems ~·1 ~J?l18 fs 5l ~ 38
1

657 3

INSURES YOUR COMPUTER
SAFEWARE Computerowners coverage provides
replacement of hardware, media and purchased
software. As little as $49 a year covers accidents,
theft. power surges and more. One call does it all.
Call 8 am-10 pm ET. (Sat. 9 to 5)

TOLL FREE 1-800-848-3469
(Local 814-262-0559)

SAFEWARE, The Insurance Agency Inc.

Inquiry 721 .

Inquiry 715.

COMPUTER SYSTEMS
DATA INPUT DEVICES
Bar Code, Magnetic Stripe Readers & SmarlCard Encoder}
Reader for microcomputers & terminals, inciuding IBM PS/2
& others, DEC. Macintosh, AT&T, CT, Viy".NJ, Wang. All readers
connect on the keyboard cable & are transpvent to all soft
ware. UPC & 39 print programs, magno!lc encoders. & por
table readers are also available.

TPS Electronics
4047 Transport. Palo Alto. CA 94303

415-856-6833 Telex 371-9097 TPS PLA
FAX: 415-856-3843
1·800-526-5920

Inquiry 710.

CAD/CAM Developer's Kit

"LOOK" - LOW PRICES ON

Save months writing AutoCAD ADS or
standalone CAD/CAM applications!

• Upgradable CPU Processor Systems
• Name Brand Peripherals
• Laptops/Notebooks and more
5 year warranty on all computer systems
Call or Circle Inquiry

(617) 628-5217
Building Block Software
PO Box 1373

Somerville, MA 02144

QFF Computers
3818 Moln Street. East Chicago, IN 46312

Sales # (219) 397-8439
Visa, MastorCard Accepted

Inquiry 722.

Inquiry 716.

CONCENTRATORS
VARIANT MICROSYSTEMS

BAR CODE READERS DELIVER
WANO/LASER/MAGNETIC CARD CONNECTIVITY
• KeiOOa/d wedges (lntemal/Extemal) I°' IBM PCIXTIAT. PS/2
and portables.
• RS232 wedges for WYSE , Link , Klmtron 1orm inals
• Bar codo •ind label pri nting soltware
• Full two-year warranty

• 30-0ay Money-Back Guarantee
• Extensive VAR/Dealer Disc ounts
3140 Oe La Cruz BIW.•Slit& 2001Santa Clara. CA 950541(41:6) 9ao.16a0
800-666·4BAR

FAX: (415) 623-1372

Inquiry 711.

CONVERT CAD FILES TO THE FINISHED PRODUCT

* Cut. roule, or engrave your CAO drawing liles Into ..,oo,
plastic. or m~lal.
KC.AM software scales your drawing to most automated

*
table sizes and resolutions.
* Our CAO/CAM controller operates stepper motors.
solenoids. or rotary knives.

* Table sizes available Imm

KERN ELECTRONICS
318 Soulh Jellerson. Wadena. MN 56482
(218) 631 -2755
FAX (218) 631-2319

Inquiry 717.

PCB & SCHEMATIC CAD-$195
" EASY-PC" for single-sided and multilayer boards
to 17" x17" with up to 1500 ICs including surtace
mount. Phenomenally fast and easy to use. Over
9000 copies sold. Needs PC/XT/2861386 HERC/
CGAJEGA/VGA. Output to laserjeVinkjeVdot matrix
printer. pen-plotter. photo-plotter and NC Dril l. Nol
copy protected. VISA/MC/AM EX welcome. For full
Info circle Inquiry # or contact us direct.

NUMBER ONE SYSTEMS LTD.
Harding Wirf, St. Ives. Hootingdoo, t:ambs. England, PE t7 4WR
Tel 011-44-480-61778

12• x 12• to 200" x 100"

CALL for free d emo disk

Fax 011 -4448-494042

Inquiry 712.

Concentrated Value In An Ethernet Hub
Only $895 For 18 Ports
• 16 UTP RJ-45 Ports
• BNC and AUi/DiX connectors
• 100% 10Base:r Compliant

Call: 1-800-255-EXOS

Fax: 1-703-739-0572

Microdyne Corporation
Inquiry 723.

CD-ROM

CROSS ASSEMBLERS

NEW SHAREWARE!

CROSS ASSEMBLERS

Night Owl's is a unique 600+Meg CD-ROM with

Universal Linker, Librarian

r~~u:~'~::i~ll~~~~a~=~ :f~.:cess to the 10,000

Targets for 42 Microprocessors

Shareware Gold II CD·ROM i:; a collection of 250 of the
~= !~![,:;1;~ ~~6 ms selected from the thousands

Hosts: MS-DOS, UNIX, VAX VMS

Wayzata Technology Inc.

BOX 1312. 811 W. Fiflh St.
Lansdale. PA 19446

0

Post Office 807, Grand Rapids. Minnesota 55744

Tel: (800) 735-7321 (218) 326--0597 Fax: (218) 326-0598

Inquiry 718.

ENERTEC, INC.
Tel: 215-362-0966

Fax: 215-362-2404

Inquiry 724.

CLIP ART
VIEW CAD DRAWINGS
SlrllnVIEW Allows non-CAD users to •iew AutoCAD
DWG , DXF & llPGL files on PCs. Print. Plot. attach notes
and hyper·link between tiles. Change views and layers.

Accurate! Query databases to locate & highlight objects
on the screen.

Also, linkable Slrlln VIEW/LIB allows dewlopers to add

... 12,000 Dover Clip-Art images
...
...
...
...

NEIW' unique full-function si mulalors tor th e 8096 and
80C196 controllers. featuring ALL MODES ol interrupts.
plus the HSI. HSO, and AID functions.
We also support the 804&149. 8080/85. 8051/52, and Z80
controllers with excellent , reasonably priced Cross

($4.00 + postage and handl ing)

Assemblers and Simulators.

viewing capabilllies to their own applications.

Lear Com Company

Slrlln Computer Corporation

2440 Kipling SI.. Ste. 206. Lakewood. CO 60215

225 Lowell Road, Hudson. NH 03051
(603) 595-0420
Fax (603) 595-7779

Inquiry 713.
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CROSS ASSEMBLERS/SIMULATORS

Lass than 2.5¢ per image
Avai lable for IBM and Macintosh
Priced at $299.00
Sample diskettes available

(303) 232-2226

Inquiry 719.

Inquiry 725.

FAX: (303) 232-8721

CROSS COMPILERS

WANTED
BBX-COMPILER WHICH CONVERTS
BBX-CODES TO C·LANGUAGE

DATA/DISK CONVERSION

DAT ABASE MGMT SYSTEMS

CONVERTING YOUR DISKETTES?
ENTRUST THEM TO US!

OCELOT2-THE SQU is a DBMS library and precompiler

2500 Word Processor & Computer lormats, 3Yl •,

8"

Disks, Mag Tapes, Mag Card!, Cartridges & Cassettes. Cus1om
Conversions. Programming 3 Applications Oevek>pment

DISK DUPLICATION
OCR SCANNING SERVICES
HIGH VOLUME LASER PAINTING

VERO

contact:

5 \~ ".

nmo.

Ottergemsesteell'Mlg, 44t -9000 Ghent- Belgium

Call us for Quality, Sein Prices end OuickeS1 Tumaroond

PHONE INTL +3219 t/22166/98
FAX
INTL +3219 t/22162149

COMPANY COMPENDIA, INC., 55 E. w..h1ng1on St..
1237, Chicago. IL 60602 TEL: 312-419-anl

Inquiry 726.

FAX: 312-419-1390

Inquiry 732.

SQL DBMS FOR DEVELOPERS
lor writing 3GL appllcollons wilh embedded SOL. ll's like hav
ing IBM's 082 on your PC! OUR GUARANTEE : This Is the
laS!eSI. most powerful micro DBMS you can got anywhere
at any price or your money back. Gee referential integrity. get
dynamic SOL, get OCELOT2 - THE SOLi
• lleoios 320KB RAM. DOS l l & 14' txlll'pal!ile l!ASICl:JPllSCAOBOI. 

•\\- -""""

ORDER YOURS TOOAY!- Prices Slart

at Sl95.IJO

OCELOT COMPUTER SERVICES INC.

SI* 1lll ~iuslbu. Etml<11>lcmt..Eanclion. AB.catada. T5J 211
(403) 421-4187

Inquiry 737.

CROSS DISASSEMBLERS
INCOMPATIBLE COMPUTERS?

dBASE file Access from C, Basic

auJSS.OISASSEMBl.ERS W/AUTO LABCL GENERATION

We tran sfer files between Incompatible computers,
dedicated word processors and 9.track tape. Thousands

SUPPORT FOR SPARC, 805t, 8046, 8080/5, Z80/t80, 26000, 6800,
6805, 6800, 68HC11, 68000, 630t, 6305. 11300, 6500, 65C02, 9900,

of formats are supported, Including cartridge tapes.
We're commilted to customer satisfaction and quality
conversions at affordable prices. Call for a free quote

CodeBase 4.5 gives database management
capabilities and dBASE, FoxPro or Clipper file
compatibility from C, C++ , Visual Basic or
Pascal for Windows.
Full 90 day guarantees. FREE DEMO.

PROFESSIONAL PC SOFTWARE

NEW: 680X0/68300 CROSS-DISASSEMBLER
•

~ YT1C

* RELOCATABLE MACRO CROSS-ASSEMBLERS
OTHERS

today!

• ZB0-8080-8086 SOURCE TRANSLATlON UTtLmES

ORDER TODAY: (408) 773-8465

LomsoFT :~:~r~~~~~NYVALE.

CA

94086

Inquiry 727.

• 24-hour turnaround avallable •

Sequlter Software Inc.

Disk Interchange Service Company

1209, 9644·54 Ave, Edmonton , AB. Canada, TSE SV1

2 Park Drive • \Vestford, MA 01886 • (508) 692-0050

Inquiry 733.

* .DIF TO SEQUENTIAL DATA FILE

Data Ille format produced Is compallble wllh:
• BASIC sequenllal data file
• LOTUS translator utilities
• MS-DOS Versio n 2.0 or later

File size only limited by free space on disk.

Specify 5.25 in. 360K or 3.5 in. 720K disk & send check
or money order for $12.95 to:

SofTek
P.O. Box 1072, Hunt Valley, MD 21031

(301) 666-7594

Inquiry 728.

DUPLICATION

THE #1 CHOICE
In disk & tape conversion
for many leading corporations, governmenl agencies,
law firms, and companies in every industry-wor1d-wido.
Free test • s8t1sfactlon guaranteed

Graphics .Unlimited Inc.
3000 Second St. North. M!nneapolis, MN 55411

(612) 588·7571
FAX: (612) 588·8783
1-800-745-7571

Inquiry 734.

SOFTWARE DUPLICATION
• DISKETTE & TAPE
• DOCUMENTATION PRINTING
•CUSTOM PACKAGING
• FULFILLMENT

MEGASOFT, INC.

P. o. Box 6609, Freehold, NJ on20
(800) 222-0490
(908) 462-7628

Inquiry 739.

EDUCATION

DATA RECOVERY

SALES OF NEW, REMANUFACTURED
AND REMOVABLE DISK DRIVES
FULL TECHNICAL SUPPORT

FOOTHILLS INDUSTRIES
916-933-5780

IBM PC •TO• HP FILE COPY

B.S. & M.S. In COMPUTER SCIENCE

EASIER TO USE

Tho American lnS!lt ute for Computor Sciences offers an In·
depth correspondence program 10 earn your Bachelor ot

Update version uses windows: Call for free demo! IBM
PC < to > HP File Copy allows IBM PCs, PS/2,
compatibles to interchange fil es with Hewlett·
Packard Series 70, 80, 200, 300, 1000, 9000s.

at homo. S.S. subjecls covered nre: MS/DOS, BASIC,
PASCAL. C, Data File Processi ng , Da1a SlruCluros &
Operating systems. M.S. program includes subjects In Soft·
ware Englneering and Ar1ificlal lntelligenco.

Oswego Software

AMERICAN INST. for COMPUTER SCIENCES

FASTER

Box 310
Oswego, IL 60543

708/554-3567
FAX 708/554-3573

Scienco and Ma.slat d Science degrees in Computer Science

2101·BY Magnolia Ave. Sooth, Ste. 200. Birmingham, AL 35205

800-767-2427

205-323-6191

Inquiry 740.

Inquiry 735.

Inquiry 729.

Fax (403) 436-2999

Stt tJUr ad on pao1 262.

Inquiry 738.

DATA CONVERSION
TRANSLATE

Call (4031 437-2410

ENTERTAINMENT

CRASHED?

CONVERSION SERVICES

Your valuable data can be recovered!
• 95% success rate • Fast tum around
• Priority service available • Clean room
• Servicing Novell, DOS, Macintosh, Unix,
Xenix, OS/2, Bernoulli, Sun and morel

Convert any 9·track magnetic tape to or from over
3000 formals including 31/>'. SV• '. 8" disk lorma!s &
word processors. Oisk·to·disk conversions also
available. Call for more info. Introducing OCR Scan·
ning Services.

ONTRACK DATA RECOVERY, INC.

Pivar Computing Services, Inc.

6321 Bury Drive, Edon Prairie. MN 55346

165 Arlington Hgls. Rd ., Dept. #B
Buttalo Grove. IL 60089 (800) Convert

1-800-872-2599 • 612-937-5161

NEMESIS Go Master Deluxe satiates Jhe addicted.
Windows Version
Chaos Manor User 's Choice Award (BYTE/1990)

Toyogo, Inc.

(800) 869-6469

PO Box 25460-Y. Honolulu, HI 96625·0460
fax: (808) 396-4126
(808) 396-5526

inquiry 741.

Inquiry 730.

DATABASE
DATA RECOVERY
Data lost from 114• ca11 rldges or 112• tape can be
recovered almost every time. We have helped Banks, In

~:,~~:. ~~!f~E!~i:fe~ou~m~~~~tm~~r:r.
9

/f:,

menls. Thfl
Is endleu. We charge a small fb:ed leo for
inws1iga1ion and then on a limo and materials basis.
The OICPAK Gattridgo lnrerchange People

Vogon Enterprises Ltd.
94 Easlhampstead P<lad, Wol<inilham. Be1kslllre AG11 1JOENGLAND
" the USA Wt.let ComJl<iler Perlphmls Unllmtted • 602-n4-l1D1

Tel 44+(0)734·784511 or ·890042 Far 44+(01734-890040

Inquiry 731 .

Go, NEMESIS, Go
Go · a Zen game. So appealing, it has endured 4,000
years. So useful, governments study it.
NEMESIS Go Junior entices novices of any nge.

NOTEBOOK II
• Database mgr. for unllmiled lext • Research Notes
• lnvenlory • Client profiles • Collectables • Full text
editor • Concep t analysis • 12 pages !ext per record
• Menu-driven ir;iterface • Excellent tutorial • 30-<tay
money-back guarantee. From $189.

Pro/Tem Software, Inc.
3790 El Camino Real. Suile 389. Palo AJ!o CA 94306

Call toll-free 800/533-6922

Inquiry 736.

FAULT TOLERANCE
No..stop Network
No•stop Network. the only Level 3 Fault Toleranl
software product that allows MIRRORED
SERVERS and CONTINUOUS PROCESSING in
any PC/LAN. Supports Novell, Mlcrosolt, IBM ,
Banyan, etc. Any server environment-DOS, OS/2,
Unix, Wang. DEC. elc.

Nonstop Networks Limited
20 Waterside, New York, NY 10010

FAX: 415/323-0611

212-481-8488

Inquiry 742.
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THE BUYER'S MART
FAX/PLAIN PAPER

HARDWARE/COMPUTERS

G.l.S.

FAX-0-MATIC"'

Digital Base Maps

A receive-only fax which prints out incoming faxes on

Local Street Maps, State Maps, and World Maps
for AutoCAD®, MicroStation",
AUas •GIS, Ma plnto~. or OXFN
Gigabytes of Map Data available!

plain paper through a shared laser printer. 440K-saves
to 30 pages. Print faxes at 150 or 300 dpi. Scaling allows
FOM to receive any size fax. 2 yr. warranty. 60-day
money-back guarantee. S399

Tall Tree Systems
2585 E. Bayshore Ad., Palo Alto, CA 94303
(415) 493-1980 PHONE

(415) 493-7639 FAX

Inquiry 743.

Micro Map & CAD
(303) 988-4940

FILE COMPARISON

HARD DRIVE REPAIR

A Difference That Must be Seen!

HARD DRIVE REPAIR

l!. Fasrer resync algorithms. 6 Multiple wfldcardflfennmo parsing.
6 Mouse !JUppolf. 6 Mixed file dirl9renc.e output 6 Unlimited file
sizos. A Sctollablo splir scr9ell displlty. 6 ComgurabltJ compare
atgorirh ms. 6 Command Imo lrrtorlace. 6 Pop-up menu lnterlac:o.
6 Lino. 1-\bfd and Hox ccmpam. 6 Fast t8rse mode3. 6 Bs1ch lilo
driwJ..ablo.
Requires IBM PC or 100% compatlblo, 256KB inemory, DOS 2.0
or higher. floppy Of ha.rd disk . :JO.day money..bacJc gu:imntoo. $129.95
(2151 666-6104

Double R Software, Inc.
Ad 1 Fifth Ave., Valley Forge Manor, Phoenlxvillo, PA 19460

Inquiry 744.

ALSO

DATA RECOVERY
FAST TURN!!

CALL FOR DETAI~

H&W micro labs, inc.
404-366·1600

Fax: 404-366-0040

BrainMaker:

CAPACITY

MFM/RU

ESOllSCSI

11}.19Mb
21}.29
31}.39
40-49
51}.85
86-120
121-160
161-350
351-700

$59
75
89
125
155
195
225
259

N.A.

NIA

FLOW CHARTS

• High resolution print ouLs ..•
dol matri x or laser
• MulU·page charts.. .
portrait or landscape
• 1mp<>l1Jexpor1 capabillllos
FLEXIB LE

75
89
125
175
225
275
345
395

LOWEST
DISK DRIVE
REPAIR
PRICES

Jb ft.CH NOLOGIU., INC.
5105 Maureen Lane

Moorpark, CA 93021
Phone: (800) 688-0908

FAX: (805) s2g..n12

• 35 shapes, 10

@
ONLY
• 250

fonts. 4 lino styles

PATTON & PATTON ~~g-~~':a~::..~~~

Sotlwa r e Co, por a1 1o n48SC'.oc:tn'leCr.Ma\2nHil. CA95037
Setrul/tJcnp.,,e UU

Inquiry 746.

mbotics.

Sa!e·O!·rrlum

Saelig Company

tel: 1716! 425-3753
lax: (716) 425-3835

European Technology

SDK-386 111 *

•386 is n tradema1k of lnlol Corpomllon. Usod by pormisslon.

BRAND NEW AND AVAILABLE ONLY FROM URDA,
INC. along wilh the URDA SDK·85 and SDK·86 educa·
lional tralners and miccoprocessor development systems.
The URDA SDK·S1 will be available next year. Other 8,
16, and 32 bit systems are available.

Phone URDA, Inc.
1·800·338·0517

or

412·683·8732

CYRILLIC and WINDOWS
incl. k.eyb. driv., screen/dot matrix print. fonts, free win.
game KALAK H + font sel times cyrillic for HP Laser
printer. "''Now for ONLY $149' ""
We otter CONSULTING SERVICE for US companies that
want 10 do more business in EUROPE. For OEM we of
fer rroltpl. licenses for WinFax, OCR etc.

EWT CONSULTING
Schulstr. 22,890t Langwoid, GERMANY
Tel. 49 8230 4925
Fax . 49 8230 5893

Inquiry 756.

Inquiry 750.

FLOW CHARTING 3

CALL NOW FOR Ofl'AILSI

INTERNATIONAL CONTACTS

"The most fascinating computer soft
ware I've ever seen .. . learn about this
stuff."John Dvorak, PC Mag. Predicts stocks,

Inquiry 745.

~~~f~. ~ l~rol~:-=·~""·

Inquiry 755.

FINANCIAL SOFTWARE

Free Brochure: 916/477-7481
California Scientific Software

==~~\:h= ~:

6-t6Y :lll,.A dJta.logoing! Ftee 1'ady-mide soltw:lre solutions. Program

528-C Forest Parkway, Foresl Park, GA 30050

Inquiry 749.

bo n ds, sates, inven<or ies. Compre h en s ive
m anua l. M e nus. O nly $195!
Mac versi on now available

Can/roller wllh Bch 10-bll A/O, Jch B·bll DIA

Inquiry 754.

Inquiry 748.

Dlff.,..HN

NEW! ZOMHz 16·bit FOffTH Single Board
TOS2mtl fOOTHCONTROLLER Alll CWMlXiG£R- 4'x 3' Qd '""llbdl
t6b( IMJ1 Ct.«JS ,.P. Scrums lllr1g :< JM IPS. l>st ru"' on on~ :nna.
IJn.boanl hi¢t·i<Yel eJSi FORTH langu..l!i.c and asscmb<i- no need lot

HARDWARE

INVENTORY MANAGEMENT

AWARD BIOS UPGRADES

Business i""'ntll<Y programs wrijlen in modifiable dBASE

Recycle you r IB M XT, AT or clo ne at tow cost
w ith a n Award BIOS ROM Upgrade. Ad d IDE
drive s upport, 3 'h " 1.44Mb ltoppies, Windows
3.0 s upport, m o re. C a tt for our FREE C atalog.

KOMPUTERWERK, INC.
851 Parkview Blvd ., Pittsburgh , PA 15215
ORDERS 800 423-3400
Tech (41 2) 782-0384

dFELLER Inventory
source cooe.
dFELLER lnvenlory $150.00
Requires dBASE II or Ill , PC·DOSICPM
dFELLE A Plus $200.00
with Histocy and Purchase Orders
Acquires dBASE Ill Ill dBASE Ill Ptus (For Stockrooms)

Feller Associates
550 CR PPA, Route 3, Ishpemi ng , Ml 49849

(906) 486-6024

Inquiry 757.

Inquiry 751 .

LANS
WINDOWS FLOWCHARTER $129

PRE-OWNED ELECTRONICS, INC.TM

AFFlow 2.0 is a professional d rawing tool lor
flowcharts & org charts. Requires Microsott Win
dows 3.0 . 100 shapes auto adjust in size. Diagonal
lines a nd c urves. Auto line routing and re-routing.
Cli ck o n a shape to bring up a sutrchart. Move
ch arts to other apps. via the C lipboard. Call for free
t rial disk.

II & MACINTOSH ®
APPLE "'
SYSTEMS • PARTS • EXCHANGE REPAIRS

RFF ELECTRONICS
1053 Banyan Court Loveland, CO 80538

Phone: (303) 663-S 767

FAX: (303) 669-4889

HOLIDAY SHOP
THROUGH OUR CATALOG!
TootderaCaJalogca/I

800-274-5343

Int 'I: 617·275-4600 • Fax: 617-275-4848
205 BURLINGIDN ROAD • BEDFORD, M A 01 730

Inquiry 752.

FREELAN

Complete LAN solution at LAN

CARD

price

• 2 user Ethernet Starter kit lor $229. including : • Two 8-bil
Ethernet cards ('Mtlrtvers) • Two lermlnatora ond ono 15' cablo
• Network Operating SystlWn lor t....a users. • 2 us.er Alene!
Starter Kil tor $159. • Additional user: Elhornet $119, Arcnol
$84. • LAN cords ond NOS soparotoly avalloblo.

Crystal Computing Corporation
3140De La Cruz Blvd. Suile 200, Santa Clara, CA 95054
Tel (408) 748.01 25 (800) 72~ 2 09 Fax (408) 748-0879

Inquiry 758.

FONT
Meet our NEW " FASE" in lhe crowd
• foots oo-tlte-lly lorWort!Pt<1ect 5.ll'5. I • Scalable • infinite loot el·
fects • VIYSfWVG previ~r • supports most printtl'Slfax board • 150
fonts library • network version available • basic P<1ckaoe Includes 35
Type I fonts • Newfa ae Vl.O Introductory oller S79 expiros

1213tl9t (Reg. S991
" INowFaso] does what tho bOsl software ulililios aro suppasod
to do: saw you limo and money, and make your work look
good ," Karl Signell , Capital PC Monitor, 11.l90

MicroPress
41

Withc ~poon

SI. , Princeton , NJ 08542

TEL 908-821 -0255

FAX 908·821-S339

Inquiry 747.
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IBM® & Macintosh®
Parts • Systems • Add-ons
Shreve Systems Export our Specialty!
3804 Karen lane
Bossier City, LA 71112

800-227-3971
Inquiry 753.

We Shi p Worldwide
Call for catalog!
lnlernallonal 318-742·2700

FAX 318-742·2799

The $25 Network
Try the 1st truly low-cost LAN
• Conned 2 or 3 PCs, XTs. ATs
•
•
•
•
•

Usos serial perts and 5-wiro cable
Runs al t1 5K baud
Runs in background , lotally transparent
Share any device, any file, any timo
Needs only 14K of RAM

Skeptical? We m ake beli evers !

Information

Modes

P. 0 . Drawer F, Denton, TX 76202

817-387-3339

Inquiry 759.

Ord ers 800-628-7992

PUBLIC DOMAIN

LANS/SOFTWARE

PAYROLL

NetRunner

Practical Payroll Computations

FREE CATALOG

Remote Control Program for just $19.95
• Control remote computer across WAN or LAN • Run
ning on NetBIOS. Novell, RS-232 and Modem • Kev·

(Federal/Stale)

FOR IBM PD AND SHAREWARE
SELECTED PROGRAMS
LATEST VERSIONS
Low as $1.50

board locking • Remote execution • File transfer.

$19.95 per user, $24.95 starter ki1, $99.95 unli m~ed .
• Ne1work Operating System available for $39.95, wl1h
File/Record locking, Printer Spooling, Peer-1<>-j)eer.

Crystal Computing Corporation
3140 De la Cruz BNd. Suita 200, Santa Clara. CA 95054
Tel (408) 748--0125 (80 0) 726-6209 Fax (408) 748--0879

Inquiry 760.

I LAPTOPS.NOTEBOOKS I SAVEi

Inquiry 772.

PRODUCT MANAGEMENT

RESTAURANT MANAGEMENT

Keep "l>'ack of Bug Reports
New 1001 gives Instant access ID lnlormalion abou1 pend
ing bug reports/suggestions on the produCIS you main

Computer Options Unlimited

arrange records. KeyTrack $495
C Street Sottwara
(805) 486-7807 • (800) 350-8649 • Fax (805) 48J.7809
3l Ud (UK)
506 41 59 59 Fu +44 506 41 59

Inquiry 761 .

TEL: 800-829-2378 • 313-761 -7638
FAX: 313-761-7639
P.O. Box 3678, ANN ARBOR, Ml 48106

Allen Martini

lOSHIBA • EVEREX • ZENITH • f(f & T • TANDON
AST • SANYO • SHARP • BONDWELL • ALA • LIBREX
Pl\NASONIC • ALTIMA • LEADING EDGE • FORA
PACKARD BELL • SAMSUNG • NEC • Tl • COMPAQ
•We ALSO carry a full line of accessories •
12 Maiden Lene, Boond Brool<, NJ 08805
CALL: (800) 424-7678 Need Help?: 90&-469-7678
9-9 M-F 9-5 Sat. 6 days Worldwide Sales

SOFTSHOPPE, INC.

5 Santa Rosa, San Luis Obispo, CA 934DS

Inquiry 766.

LAPTOP COMPUTERS
SAVEi

A Stand-Alone Payroll Exe File Package,
designed wi1h the small businessman In mind.
Calculates and updates employee data files.
Prints quarterly totals and W2s al any time from
employee data fifes. Requires one drive-any
type and DOS 2.1 or above. $75

tain or support. Eases planning of

new roloases. No

more paperwork, lost reports or hunting for customers'
example files. Muttlple users (d..,,,lopmonl, marketing,
o.A) can independenll y categorize, prioritize, and re

+«

«

Inquiry 767.

CoreMan
The COmputertzed Reataurant Manageme nt Syatem tor
rostauranl success wilh conlrol and compolltMt Odge. Order
Entry. Kltchen's Order, Cusiomor's Receipt , V\lorkor's tlmo
keeping, Sales and Cosf·Prdlt analysis. lnwnlory and much
mote. COmplete systom (IBM PC, printer and software) starl·
ing from S2.SOO. Demo sohwate $9+$1 slh. VISA/MC.

MegaChomp Company
Frankford ....,nue, Philadelphia. PA 19135-1016
(215) 331-2748
Fax: (215) 331-41 88
7ZlO

Inquiry 773.

ROM BIOS UPGRADES

PROGRAMMERS TOOLS

IBM CONVERTIBLE

MEMORY-128K $79 256K $225 384K $295
MODEMs-standord $75 Enhancod $175
CRT ADAPTER- for monitors $99

SERIAUPARALLEL ADAPTER -$120
MONITORS-Monochrome $115 ColO< $349

~z~:~~gr~~~~aso sJg,_TTERY -$89

HARD DRIVES-20 Mog-$495
40 Mog-$695
MORE ACCESSORIES AVAILABLE

COMPUTER RESET
P. 0. Box 461782,

75046
Phone (214) 276-8072 BBS & FAX (214) 272-7920
Ga~and ,

TX

Inquiry 762.

HYPERINTERFACE™ II
A WYSIWYG editor 10 generate screen, menu sys1ems
(Lotus, pulkbNn, fully-customized, and block-oriented),
help systems (loplc-oriented and cont8Xl-sensillve), and
data-enliy forms. A screen database manager is also
Included for your sollware development. FOFITRAN, C.
BASIC, Pascal supported.

•
•
•
•

NEW LOW PRICES ON:
Battery Powered Printers
Portable Herd Drives
Laptop Expansion Systems
Backlites AND MORE!
Call for free catalog

(800) 866-9797

YOUR SALES MESSAGE
about the special computer produC1 or service
that you provide belongs In print.

THE BUYER'S MART

201 East Franklin. Rkhmond. MO 6'065

or

NO MINIMUM ORDER!

805/546-9713

Free Catalog of 700 + Programs
Many Unique, Hard to Find Titles.
(Watch For Our On·Llno BBS -Coming Soon!)

Northern -Micro Systems
16 Maln St. Absarokoo. Ml 59001

Fax 805/546-9716

Inquiry 764.

(406) 328-4343

Inquiry

Az.:rech Software, Inc.

{800) 227-0644

Fax:

i:~:l ~~~~~~

Inquiry 775.

$1.00 PER DISK

PRODUCT R&D Corporation (Calif.)

• EVERLOCK Copy P"'""'lon

603-924-2656

LAPTOP POWER ADAPTERS

Contact us for more Information:

FIGHT PIRACY!
S1<o 19111\ companlos ....., ._. choooJng Az-Toch
security prodoc:ts. If yot.1 demand the swnoest ptelt«:IJon avaiable.
why no1 choose one of these "pro.-en Madetl'":

Call Joseph Mabe for more information

AC and DC inpul

Fo xlmodems: 9600l2400bps, soltwftre , acoustic pon

SECURITY

• EYERTRAK Software Security
• EVEAKEY II ''Tht L.ocl("'
For IBM •nd ~ 30 dJrf rnonev back guaratUe. Free into
and dftno desk avail&bl&.

can help you reach computer professionals and
produce valuable Inquiries for your company!

Fax: 603-924-2683

Modems , exp: 2400 bps, oeoustlc or sorta! port Modem ,
dedicated: 2400 bps (notebooks. T31&3200SX) Serial 10
car<b: AS232. RS422. SCSI , HPIL , barcodo

Advanced Software
4'11 Marlboro Road Suite 2R, Deriy NH 03038
800-835-2467 603-432·1532

Inquiry 774.

Inquiry 769.

TOSHIBA INTERNAL CARDS

1011102 KB. 360. 720, 1.2 & 1.44 floppies, setup in ROM,
All Video. Windows 3.0 DlagnoS1ic In ROM AMI 286 &
386 version s only. CALL. New version just came in.

PUBLIC DOMAIN

AXONIX CORPORATION
Inquiry 763.

& 386 versions. Supports 2 user-defined hard drives,

Avanpro Corp.

LAPTOP PERIPHERALS
LAPTOP PERIPHERALS

AMI, PHOENIX & MR BIOS
Upgralle your IBM PC, )CT, AT or compatible. Also 386SX

P.O. Box 969, Paclllc Pallsodos. CA 90272
(213) 454-3866

Inquiry 768.

.. I

no.

THE ULTIMATE COPY PROTECTION
•
•
•
•
•

Complotoly Monu Orlvon
Quito Slmply
Dcleal5 all Hardware/Sol1waro Coplons
Th• S HI
No Sourco Codo Chongos
y,w)'S To
MultiP'e Layering
Protect Your ~luable
No Damaged Modia.
Softw.,.. l nwstment
• Full Hard Disk & LAN Support
• Unllmiled Metering, FREE Domo Disk

STOPVIEW" STOPCOPY PLUS"
(800) 879-2224
BBi COMPUTER SYSTEMS, INC. (301) 871-1094
14105 Heritage Lane, Sliver Spring, MO 20906
FAX: 13011 460-7545

Inquiry 776.

MANDELBROT
MANDELBROT

FREE SOFTWARE FOR IBM /clones

HYPER-LOCK
If you search for a powerlul copy pro1ec1lon S)"Slem,

6 Image quaue. Au1o-lnlinlty. HSV color model for VGA.
CGA, EGA, VGA, 512K, OOS 2.0. 80x87 required.
$39.95

TRY US! GET 15/5.25" or 6/3.5" Disks full
of o ur best selling software-FREE. Great
games, programmer's utilities, business,
educational, and desktop publishing. Pay
only $5.00 shipping/handling. Credit cards
only. Call Today!

Cicada Software

SMC SOFTWARE PUBLISHERS

Explore complex iterellcn.

16 mappings: z• - " ).z(l - z), z'- >.. z' -

u, >.(Z'- z'),

>.(Z' - z') - 'h , >.(z• - llz'). etc.
Mandelbrot sets, Jullo sets, & orbits.

P.O. Box 181731 , Dallas, TX 75218
(214) 320-6095

Inquiry 765.

619-931-8111
Inquiry 771.

you also can have privileges of HYPER-LOCK.
• Pro1e01s on S1andartf disf<enes • Machine And/Or Hanf disk
Install • LAN support • Cannot be copied by any device
• No soorce coda required • And/Or password proteC1ion
• Cost effeC1ive • FREE demo disk and Info

GUVEN COMPUTER LTD.
Tallmyeri sk. 7/3 Mocka/IS1anbul TURKEY
(90) 1-136 10 07
Fax: (90) 1-160 36 46

Inquiry 777.
DECEM BER 1991 • B Y T E
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THE BUYER'S MART
SECURITY

Cop's CopyLock II
The professional software protection wi t h
TRUE Mac h ine Install. Option Board safe.
Supports OS/2, Windows a nd Trace.

LINK Computer
lnt'I: + 45 31232350 Fax + 45 31238448
US/CAN : 800-344-2545 Fax 408-923-7061

SOFTWARE/ ACCOUNTING

SOFTWARE/GRAPHICS

dBASE BUSINESS TOOLS

NEW VERSION!I
TurboGeometry Library 4.0. Now called TOL Prufesslonal

• GENERAL LEDGER

• PURCH OROl1NVNTORY

• ORDER ENTRY

• ACCOUNTS RECVABLE

• JOB COSTING
• BILL OF M.ULS
•PAYROLL

• JOB ESTIMATING
• !'ALES ANALYSIS
• ACCOUNTS PAYABLE
$99 ea. + S&H

dATAMAR SYSTEMS Cred . Card·Ch eck-COD
8566 Miramar Place

(619) 452-0044

San Diego, CA 9212 t

Inquiry 783.

"The Ultimate CAD/CAM/CAE Engine"
11it. Pm1ess1...i, 1ttmos1c:an•-m20&JOgeonetri:rruiies
avli~b~ loda)1 !Ml 600 root~es inc1uc!ing t.\JRBS. DXF, G~ Surlac·
~HIXienl.ile,"""""'Areas.'iansfotrns.~Flli}<Jofl(tl,Uiionl

Dlj), CllpplrlQ. TarlQenlS & mor< l'l<th lull SOOtCe & 30 day guarantee A
technical whfte paper on tNs P<odUCI iS ""'" reque~.

Disk Software Inc.
2116 E. Atapaho Ad .. Suito487, Richardson. TX USA 75081

Phone: 214-423-7288 - 800-63S-n 6o - FAX: 214·423-7288

Inquiry 788.

SOFTWARE/BUSINESS
BIT-LOCK® SECURITY
Piracy SURVIVAL 8 YEARS proves effectiveness of
powerful mulillayered securily. Rapid decryplion
algorilhms. PARALLEL or SERIAL porHransparenl
security device. Complemented by economical KEY

LOK"' and mullifaalured COMPU-LOCK• including
cou ntdown, timeout, data encryption, and mu ltlprodu ct
protection. (Dos/Unix/Mac). Also, access control.

MICROCOMPUTER APPLICATIONS
3167 E. Otero Ci rcl e, Llllleton . CO B01 22
(303) 770-1917

DATA ENTRY SOFTWARE

RAINDROP™

Full featured , heads-down data entry
wllh two- pass ve rification, edil language,
opera1or stals, much morel Desig ned tor
the PS/2"' • PC, XT, AT or compatibl es.
LAN version avail able
PCs from $395

FAST, compact PrtScrn Ulilily for end users AND
developers. Hardcopy as f851 as 10 secs. Average binary
size · 6 kbyte. 14 video graphic standards. Scale, rotale,
colorize and more. 'CALL' from user-written programs.

FREE 30 day trial
Computer Keyes
21929 Makah Rd .,
Woodway, WA 98020

Tel:
Fax:
USA:

206/776/6443
206/776-7210
B00/356-0203

Inquiry 778.

Complete 9- & 24-pin dot-matrix, inkjet , and laserjet

library S44.95+S3 s/h.

ECLECTIC SYSTEMS
8106 St. David Ct., Springfield. VA 22153

(703) 440-0064

Fax

(703) 455-8965

Inquiry 789.

SOFTWARE/ENGINEERING
HANDS OFF THE BOARD®
112 SIZE SECURITY BOARD
Stop lloppy boot - Require password to boot PC
Real·lime disk encrypt - proven! boot sector virus
Prevent DOS FOAMAT/FDI SK and low-level lormats
Set hard disk READ ONLY or tu rn ON/OFF
Turn lloppios, printers end COM ports ONJOFF
IBM XT, "'Bus - DOS v:i.o+ - $149.95 + $5.00 S/H

SYSTEMS CONSULTING INC.
PO BOX 111209, Pittsburgh, PA 15238

(412) 781 -5280

Inquiry 779.

Analog Circuit Slmulatlon
• PC and Macintosh CAE
• Schematic Entry
• SPICE Simulator
using Extended Memory
• Monte Carlo Ana lysis

• PaJamctor Sweeping

•
•
•
•

Ex1ensive Model Ubraties
'Navetorm Analysis
Roport·Ouality Plottlng
Full SPICE programs
starting al S95. Complete

systems from just S890.

P. a. eox 110. s.n Pedro. CA 00133-ll110

intusoft

(213) 833-0710 FAX (2 13) 833-9658
Call for your Free Demo snd Information kit,

Inquiry 784.

PEN PLOTTER EMULATOR
FPLOT turns your prlnler Into an HP pen plotter. Fas\
hi·res oulpul, no jagged lines. Vary line widl h, color.
Screen preview wlth zoom and pan. Stand-alone,
background. and device driver modes. Works wllh most
CAD and graphics programs. Supports most prinlers.
New version 3. $119+$3 S&H. 30 day money back.
VISA/MC/Check/MO.

FPLOT Corporation
24-16 Sleinway SI. , Suite 605, Astoria, NY 11103

718·545·3505

Inquiry 790.

SERVER MIRRORING
No*stop Network

MICROSTRESS CORPORATION

GRAPHICS PRINTER SUPPORT

No"stop Network, t he only Level 3 Fault Tolerant
and Backup software lh al allows MIRRORED
S EAVERS and CONTI NUOUS PROCESSING in
any PC/lAN. Supports Novell. Microsoft, IBM, Ban
yan, al e. Any server environment-DOS, OS/2 ,
Uni x, Wang, DEC, elc.

Announcing MICROSAFE 20130 Rel. 3.10 StructuraJ
Analysis Program for IBM PCs & compatibles. Number ol
nodes. eloments & loading conditions limiled by disk space
& model bandwidth {1100 d.o.t.) Color graphics support on

AT LASTI Use Iha Prt Sc ksy 10 mal<e quality scaled B&W
or color reproductions of your display on any dot matrix.
laser, or Inkjet prinler Onct. Postscript) In up lo 64 shades
of gray or 256 colors. GRAFPLUS also creales PCX &
TIFF files. Supports Windows 3.0 or DOS application
graphics - EGA, VGA, Super VGA, Hercules screens.
Linkable/OEM versions available.

various display cards (EG A, VGA, VEGA. HERCULES elc.)

NONSTOP NETWORKS LIMITED

S280. SAFEACAD {bidlroctlonal AUTOCADD Interface var. 9+)
S110. GRAFPLUS (graptics prfnt scroon ut llity program) S60.
SAFELI BS (Beam Element Libraries for stool, wood & con
crele Incl. complete AISC Database) S75.

20 Wa1erside, New York, NY 10010
212-481-8488

P.O. BOX 3194, BELLEVUE, WA 98009
TEUFAX (206) 643-9941

Inquiry 780.

Inquiry 785.

Jewell Technologles, Inc.
t30 Nickerson SI.. Sui1e 105, Seallle, WA 98109
1 (800) 2B4-2574
(206) 2B5-6860

Inquiry 791 .

SHAREWARE
,.. N EW RELEASE!

YOUR SALES MESSAGE
about lhe special computer product or service
th al you provide belongs in prinl.

FORTRAN GRAPHICS

,.. IBM. Macintos h and Amiga files

THE BUYER'S MART

,.. Available by diskette or CD Rom
,.. Wanled: Shareware Conl ributors

can help you reach compute r professionals and
prod uce valuable Inquiries for you r company!

GRAFMATIC • FORTRAN callable graphics Library for
creeli ng 2·D and 3-D graphics, conlour plots and solid
models. PRI NTMATI C and PLOTMATIC provide high
resolulion FORTRAN callable printer and plo11er drivers
for you r graphics. NO ROYALTIES. $249-95 oa .

Call Joseph Mabe for more information

Supports Microsoll/Uhey/RM FORTRAN comp lers.

,.. l.alest update of qualily pro grams

603-924-2656

Jewell Technologles, Inc.

or

130 Nickerson SI., Sulla 105, Sealtle, WA 98109
1 (800) 284-2574

Fax: 603-924-2683

Inquiry 781 .

Inquiry 786.

Inquiry 792.

SOFTWAR8LANGUAGES
FREE KIDS SOFTWARE FOR IBM®
TRY USI GET 15/5.25" or 6/3.5" Disks full
of ou r b e st s e lling software for kids-FREE.
Great games, pu zzles, tutorials, and educa
tional programm ing. Pay only $5.00 s h ip
ping/han dling . Credit cards only. Call Today!

SMC SOFTWARE PUBLISHERS
619-931-8111
Inquiry 782.
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lntegrAda

Worstcase Gets Even Better!
ECA-2 Analog Circuit Simulator
Olfers tho best Monte Carlo and Vlorst-Caso Analyses
nYICE the speed at HALF the cost/
• Interactive/batch modes • Full Nonllnear Slmulator
• On llno, Roal Time Graphics • Multlple PIOls
• AC, DC, Transient, Fourier, Temperature

Tatum Labs, Inc.
P.O. Box 1263. Ann Arbor. Ml 48106-1263
(313) 663-8810

Inquiry 787.

Standard Air Forc e PC Ada Compilers & en
viron m ents for M S-DOS a nd UNIX . Integ rated
prog ram ming systems i nclude va lid ated Ad a
comp ilers. languag e se n s itive ed itors, com
pl ete libraries a nd other Ada p rogramming
tools. FREE d e mo.

AETECH, Inc.

From

$495

380 Stevens Ave., Ste. 212 Solana Beach. CA 92075

(619) 755-1277

Inquiry 793.

Fax: (619) 755-7540

SOFTWARE/OPERATING SYS
GEOMETRY/TRIGONOMETRY CALCULATOR
Apollonlus - Sketch-based geomelryllrlgonometry
solver. State-ol~he-art variational geometry system lets
you sketch your geometry or trig problem and auto
matically solves for distances. angles end areas. Inte

grated equation calculator, graphs and tables plus DOE
and clipboard support . Ideal tor surveyors, engineers,
machine shops, students, architects, or anyone who
uses trig. Runs under MS Windows :lO $98

Saltlre Software

1-800-659-1874

Inquiry 794.

SOFTWARE/SCIENTIFIC

FREE CATALOG
A great seletlion of scientific software products
for plotting, non-linear cur;e fitting, chemical equi
librium, simulation, statlstlcs, symbolic algebra. and
more. Prices from $150. Call:

1-801-943-0290

MicroMath , Salt Lake City, UT 84121-0550

Inquiry 800.

SOFTWARE/PACKAGING
SAVE

SAVE

SAVE

SAVE

LET'S TALK LABELS

csv.- & 31'.t")
• Better • Faster • Cheaper •

We do disk labels

Because we specialize In disk labels... Lei's Talk
We also have Tyvek Sleeves
Mailers • Binders • Vinyl Pages
.
We are a complQte software packagi ng service.
Free Catalog

Hice & Associates

8586 Monticello Dr., West Chester, OH 45069
513·777-8586

Inquiry 795.

UNINTERRUPTIBLE POWER

Inquiry 805.

SOFTWARE/SORT

UTILITIES

OPT-TECH SORT/MERGE
Extremely last 50<1/MergelSoled utili1y. Run as an MS·
DOS command CALL as a subroutine. Suppons most
languages and lite lypes including Blrieve and dBASE

°'

Unlim11od file sizes. multiple keys and much morel MS·

DOS $149. OSl2, XENIX, UNIX $249.

$29

MATH COPROCESSOR

• 2fJ7, 387. "¥Jil emuJator

$5 SUPER PASSWORD SYSTEM
• No one can bruak it • Ooub'o lock protection
• lnvisit>io pa.5SWOfd • Movable p3.SS'M:>fd

$35 VIRUS PROTECTION CARO
• Immune 10 virus after lnstallollon

(702) 588·3737

MULTIX , INC.

Opt-Tech Data Processing
P.O. Box li78 - Zephyr Cove, NV 89448

Inquiry 801.

4203 Beltway Dr.• Suite 7, Dallas TX 75244
Tel: (214) 239-4989
Fax : (214) 239·6826
Wit

~

UutltCatd •nd YlSA

Inquiry 806.

SOFTWARE/VOICE/FAX
ONE STOP FOR AU OF YOUR SOFTWARE
PACKAGING NEEDS
The onty pla ce In lhe world I hat you can find evoryihlng you need
to label - mail-packogo your software. From diskettes to manuals
- mailers to blndors - boxos to Index tabs .
EVERYTHING Including complete design and 1urnkoy assombly.
WE DO LABELS
FREE CATALOG of soMces - products - prk:es

SPS SUPPLIES, INC.
YOUR SOFTWARE PACKAGING SOLUTION
9464 Hunters Crook Drivo, Clnclnnoll, OH 45242

(513) 984-9938

MULTI-VOICE® TOOLS
Mu lt~

Tools Cs a comploto CIOYOlopmcnt T~kil lor Pascal or
1 1

1

1

~;,~b~o~~~ :1 ~1~: ;:'!';;0Tu~reP~~ ~~~

TION SyStoms In minules. A number of programm!ng oxamplos aro
provided . All programs and librarkts aro dollvcted wllh source code.
Dialoglc. Rhctorox. Pika, VBX: $599. Waoon iSlnglO Uno): S99.
ALSOAlllLABLE: FAX Programmer~ Tootki1 ($199). llasod on CAS
specir1ea1ions. V&Sa/MC accepted.

Get the Feel & Power of UNIX
Include awk, cb, cp, ditt, find, grap, Is, make. more, mv,
rm. sed, sort, & 25 others. All System V and BSD 4.3
opl ions included. Thorough documon1ation .
(O<

THE BERKELEY UTILITIES
5200
80().542-0938 /nqulrlH 718·398·3838

WU

OPENetwork

ITI Loglclel
4263 Crlstopho-Colomb, Monltenl, Quebec. Con . H2J JG2

TEL (514) 597-1692

UNIX under DOS

FAX (514) 526·2362

Inquiry 796.

Power Tools for Power Users
215 Borkoloy Place, (02) , Brooklyn, NY 11217

Inquiry 807.

SOFTWARE/SCIENTIFIC
DENSITOMETRY ON YOUR PC
OuantiScan turns your PC/PS2/compotlble into an a f

fordable densitom eter. Accepts 4-bil (16-jjray) or 8-bil
(256-gray) TIFF from office scanners or video. Displays
In 20, 3D or color. Densitometry (1D or 2.D) performed
on X o r Y axis in manuaJ. tangenUal or automatic
modes. Results stored as ASCII. Pictures printed or

STATISTICS
HYPERTEXT STATISTICAL ENCYCLOPEDIA

Why You Want BATCOMI

S1allstical Naviga:o< Prolesslonol prollides desaiptlons. defin;.
tions, and oxamples cl <MK 200 stallslJcal anafyols teclv11ques
plus hundlOOs more toons al wilhln a mouse<lrlven hyper1ext
environment. Also offeB S1allsllcot OOvk:e. pulklown menus,
detailod ropon, naturaJ language interlace. Money-back
guaramoe. (VISA. MC. AMEX. PO. check)

BllJ'COM Is a batch file compiler that translonns your
.bat files to .exe files to rnalie 1hem laster. BllTCOM ex
tends DOS with mBJ'IY new commands so you can read
lo!yboard input, use subroutines. and much more. In
adcftion, IWCOM prcfllCtS I"'-" SClUrC8 cede. No ro,alliesl
Only $59.95. Order today!

1-800-537-4866

stored as .MSP or .BMP. Free demo. $499.

BIOSOFT

The Ides Works, Inc.

PO Bo• 10938. Ferguson, MO 63135

607 Jackson. Columbia, MO 65203

TEL (314) 524·8029

FAX (314) 524-8129

Inquiry 797.

FAX: 1-lU-375-5812

Wenham Software Company
5 Burtey SL, Wenham, MA 01984

(508)

Outal de USA: 1·3 14-375-5827

Inquiry 802.

n 4-7036

Inquiry 808.

WORD PROCESSING
Chaos/Nonllnear Dynamics

NCSS 5.x Series -

$125

DYNAMICAL SOFTWARE I and II $250 I $350

Easy<o-use menus & spread sheet. Mulllple regression.

Ordinary and Deloy Difforenllol Equation SoM>rs
• 8Uurcatlon Dlagr oms • Basin Boundotlos • 2· and 3-0
Plolllng • PoincarO SOcllons • Return Mops • Spectral
.A.nalysls, Fractal Olmonslons, lyapunov Exponents

T~ests.

NONLINEAR FORECA STING

ANOVA (up 10 10 factors, rep. measures,
covariance). Foracastlng. Factor, cluster. & discriminant
analysis. Nonparamolrics. Cross Tabulallon. Graphics:
histograms, boX, scatter, etc. Reads ASCII/Lotus. Many
new add-on modules.

onhancemonl lo OS $ 150.00 • stand alono $200.00

DYNAMICAL SYSTEMS, INC.
P.O. Box 35241, Tucoon. i':l. 85740, (602) 292-1962
Fu (602) 887-4307

Inquiry 798.

NCSS
329 North 1000 Easl , Kaysville. UT 84037

Phone: 801·546-0445

Fax: 801-546-3907

Replace Proofreading
Key, edit, or proof any file on your PC wilh Word·
Proofer"', then import 10 your applleation. New two
pass proofing is laster, mom accurate than proofread
ing or document comparators. Single $295. Mulll
copy discounts. Network version.

Computer Keyes

800/356-0203

21929 Makah Rd.

21l6f776-6443

Woodwit!f, WA 98020

Fax : ~7210

Inquiry 803.

TRANSLATION
Perform engineering and scienlllic
calculations laster... and with fewer errors!
MathCAO combines equations, text, and graphics on your
PC. Macintosh, or UNIX workstation. Over f 20 buiHn func
lions handle IDfmulas. exponen liaJs, dillerentjals, cubic
sphnes, FFTs and mDl!ices lor vlnually any application 
speclal olfer S395. Call tor a free demo disk .

1-800-MATHCAD
FAX 617·577·8829
MathSott, Inc.. 201 Broadway, Cambridge, MA 02139

Inquiry 799.

Tradoc translates and localizes your software
and hardware documentation Into the
following languages:

+ French
+ Spanish
+ German

+ Russian
+ Arabic
+ Italian . . .

Turn key service: Desktop Publishing, typeselling
and printing of your brochures and manuals.
205 Gibson Rd., Ann apolis, MD 21401
(301) 267-8655
FAX (301) 267-8180

Inquiry 804.

YOUR SALES MESSAGE
about the special computer product or service
that you provide belongs In print.

THE BUYER'S MART
can help you reach computer professionals and pro
duce valuable Inquiries for your company!

Call Joseph Mabe for more information

603-924-2656
or

Fax: 603-924-2683

Inquiry 809.
DECEMBER 1991 • BY TE
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"When you order from Lodestar, we'I
you didn't ask for our 3-Way Pers(
coast FREE 120-day on-site service,
for all 486, 386 & 386SX systems.
Ask about our extended warranty
Guarantee:
coverage!
1. Unlimited toll-free tech support
3. A money-back guarantee
For as long as you own your
Every system is individually pre
system, we'll give you toll-free un
tested and burned-in for 48 hours
limited technica l advice and gui
prior to shipment. Still, if you
dance from our expert staff.
should be dissatisfied with your
2 . 1-Year parts & 2-year labor
system for any reason , simply return
Warranty with FREE 120-day on it to us in resalabl e co ndition within
site service
30 days of you r receipt for a money
After you buy it, your system will back guara ntee.*
be protected by our 100% 1-yea r
parts and 2-year free labor warranty, Custom-quotes by phone or fax
Wou ld you li ke extra cache or
with fast turn around fo r replace
ment parts. And, enjoy our coast-to- RAM, more hard disk capacity, a

W

e'll pack your box with a few
extras-they add up to the
famous LodeStar 3-Way Personal

Lodestar Computer's
written 3-Way Personal Guarantee

larger m on ito r or some other system
en hanceme n t? Ca ll or fax us and
we'll custom ize yo ur system to meet
your exact computing needs!

LodeStar 486/33Mhz
s 2569
e 14' Color SVGA-, I

4MB RAM, 210M8 HD
I Intel 486/33 processor

& 8Kll Internal Cache
I 64K Cache Memory

upgradable to 256K
I lluilt-in Math

Lodestar 386-40 Mhz I 25MB H.D.
4MB RAM with Cache s I 929
• AMD 386-40Mhz Micro-Processor
• Includes 8 expansion slots:
(1) 32-bit, (S) 16-bit & (2) 8-bit
• 4M ll RAM Ex pandable to a huge
32Mll on the mother board
• 64K Cache, Upgradable to 256K

356

I Supports 387 & Weitek math

•
I

•
I

coprocessors
125MB Hard Disk w/Cache
I.2Mll & I.44MBDisk Drives
Super VGA card-non-interlaced!
14' SVGA non-interlaced monitor

BYTE • DECEMBER 1991

2 Serial, 1 Parallel & I Game port
MS Windows 3.0
Hi-Iles Serial Mouse
MS-DOS 5.0
• StarKC)' I02 Keyboard

I
I
I
I

S)'S ltTH slwwn witl1 opriot1al tlMn ca~.
mo11itm& tr11ck/Ji1/t.

coprocessor
I 4M ll RAM
I 210MB HDw/Cache
I 5.25' 1.2MB &

3.5' l.44Mll drives
• IMil SVGA color ca rd
non-interlaced

Monitor- Oicker-frcc!
I 2 Serial, I Parallel
& I game port
I MS Windows 3.0
I Hi-Res Serial Mouse
I MS-DOS 5.0
I Starkey 102 Keyboard
I Includes vertical CPU
case

486/50 Mhz-$3995

Jack something extra into your box

lal Gu ~•antee''
l&.I.

LodeStar 286/12Mhz s949
1MBRAM
e l MBRAM
e 42M.B Hard Disk
e 5.25" l .2Mll &
3.5" l.44Mll Drives
• 2 Serial, I Parallel
& I Game Port
e 16 bit SVG:\ Video Ca rd

-Hadisutantio,President&c.E.o
Lodestar Computer

1

e 14" Color SVGA
Moni tor - 1024x768
e MS-DOS 5.0
• StarKcy 102 Keyboard
• Choose mini-desktop
or mini-vert. case

Lodestar 386SX/16

Lodestar 386/25

2MD RAM, 42MB HD s1139

e 2M BRAM
e 42MB Hard Disk
I 5.25' I.2MB &
3.5' l.44MB Drives
• 2 Serial, I Pa rallel
& I Game Port
I 1:\-fB SVGA Video
Color Ca rd

4MB RAM, ISMB HD s1629
e 4MB RAM
e 85Mll HD w/Cache
e 5.25' l.2MB &
3.5" L44MB Drives
• 2 Serial, 1 Parallel
& I Game Port
e ! MB SVGA-Nl card

• 14" Color Super VGA
Monitor, 1024 x 768
e MS-DOS 5.0
• MS Windows 3.0
• Hi-Res Serial Mouse
I StarKey I02 Keyboard
• Includes desktop CPU

e 14"Color SVGA-N I
Monitor, 1024 x 768
e MS-DOS 5.0
• MS Windows 3.0
• Hi-Res Serial Mouse
• StarKey 102 Keyboard
• Includes desktop CPU

386/25 64K Cache-51729

386SX-20/25-s1189/1239

"We'll put your guarantee in the box!"

1

$ lodestar.
COMPUTER

800-875-7568
18539 East Gale Ave • City of Industry, CA 91 748

lodeStar 386/33Mhz
5
4MI RAM, 1ISMBHD 1849

Intel 386/33 processor
64K Cache Upg. to 256K
4MB RAM Upg. to 32MB
12SMB Hard Disk
J.2MB & l.HMB Drives
2Serial, I Parallel
& I Game Port
I IMB Super VGA-NI
color card

I
I
I
t
I
I

I 14' Color SVGA-NI

t
I
t
I
I

Monitor, 1024x768
MS-DOS5.0
MS Windows 3.0
Hi-Res Serial Mouse
StarKey 102 Keyboard
Includes desktop CPU,
vertical CPU optional

Lodestar 486SX/20Mhz

4MB RAM, 1ISM8 HD s2089
t Intel 486SX/20 proc.

& I Ga me Port

I Upgr. to 25/33/50Mhz

I IMB Super VGA-NI

t SKB internal cache
I 64KB Secondary

I 14" Color SVGA-Nl

Cache, Upgr. to 256K
I 4MB RAM
I 125Mll HD w/Cache
I 5.25' l.2MB &

3.5' l.44MB Drives
I 2 Serial, I Parallel

color card

I
I
I
I

Monitor-flicker-free!
MS-DOS 5.0
MS Wi ndows 3.0
Hi-Res Serial Mouse
StarKey 102 Keyboa rd

Circle 230 on Inquiry Card .

Tel: (818) 810-3818 • Fax: (818) 810-5928
Toll-Free Tech Support: (800) 875-7569
GOVERN ~ ! E ~I.

SC HOOLS AKO CORPORATE PURCHASE ORDERS

WUCO ~f [.

AH pricts and spe-Ofication sulljert 10 ch;an~e- hithout notice.
Pictures for illusuation on ly. l1lease a ll to reconfirm prict, speclfkatioru &
warranty dl'tails. Money back guaramee subjen lo 15% r ~toc ki ni; fee aflc r lj
days of rtcri pt of merchandbe. Credit card charg<'s, shippi ng, hanJling,
opened sohw;u e and specul orden are not rdund.iblr. All returm for refund
require R~ IA, and mu:u hf In ro.il.tble conditton . l'urrh.ne orden .unpted on
approvt"d credi t Vi~ and ~ l ou terr.nd. add 3%. Ame.'< add 5%. CJllf. orders
add S.251Ht sales tu. Tmlenmks 31'f the pro~rty of thei r respective companies.
Call for our FREE producl ra1alog1
C 199 1 By LoJcst.:11 Computer.
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It Simply Costs~
486-33 PLATFORM - $1 .291

486-33 SERVER

486-33 COMPLETE - S2 791

58 191
.

••
•
•
•
•
•
•
•

33 MHz Intel 486
256K Cache
I MB RAM
1.2 MB 5.25" Drive or
1.44 MB 3.5" Drive
IDE Hard Disk Controller
1 Para Ilei & 2 Serial Ports
I 0 I Key Keyboard
Desktop Case (sm,11 foo1prin11
200W Power Supply

Benchmarks: 14.8 MIPS, 151.9
Landmark
Guaranteed 100% IBM AT and
Novell compatible. Lifetime
techn ical support. I year parts &
labor warranty. 30-day money
bac k guarantee .
Custom
configurations avai lable.

•
•
•
•
•
•
•
•

PLATFORM i;ystcm (left column ) with:

200 MB, 15ms IDE Hard Drive
4MBRAM
Second Floppy Drive
14"ColorSVGA Monitor, 1024 x
768, non-interlaced
16-bit. I MB Super-VGA Card
MS-DOS 5.00
Tower Case with IO Drive Bays
300W Power Supply

PLATFORM system (left column ) with:

•
•

Fault-tolerant operation
Dual 380 MB , 0.5ms Drives
with Hard Disk Mirroring'
16MBRAM
ESDI Caching Disk Controller'
500\V UPS'
Super-VGA Display, 1024x768
MS-DOS 5.00
Tower Case with 10 Drive Bays

•
•
•
•
•
•

~1
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•
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Hard di sk mi rroring protec ts dnrn. In 1he

C\'Cnl of

Togetyour486for$1,291,
call ASTRIX, toll free:

(800) 445-5486
~ In

CA: (408) 946-2883

l"!!!!!"j

~ Fax: (408)946-t6t0 ~

hard disk failure: , the sy ~1 e m aulO·

ma1icall y switches 10 a second hard drive
conl:lining a mi rror image of the first drive.

Mirroring elimi nates the need to maintain
h3ck ups.
1A cuching di sk controller reduces d ri\'C
access ti me 10 0.5ms (from I 6ms). II alMJ
increases lhroughpu1 by 400%. eliminating
di.sk boulcnccks.
1
A UPS (U nin1erruptib le Power Supply )
keeps 1hc server runnin g in the e"cm of a
power failure.

I

10

t

Circle 219 en ln•uiry c....i.
of IBMCorporation. 486 is a trademark
91 by ASTRIX Corp. All rights ras1<Ved.

UPGRADE YOUR SYSTEM WITH A NEW MOTHERBOARD
Tho most cost~ffectlve way to upgrade your system Is to replace the motherboard withs new higher perlormonca model.
Keep your existing case, po wer supply, display system and replace the CPU Inexpensively and easily. Most motherboard
swaps take less than 2 hours to Install and require nothing more than a simple screwdriver!
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PART•
41 14-150
4 164-120

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

_

4164-100

16MHZMINI
3Bfi..SX
$ 299 95
• 15 MHZ INTEL eo386SX CPU • !GMO OHOOARD RAM

65536•1

..........

26214'1•1
262144x1
2&21'•h l
215214-4.i:I
2'!.21 4'11xl
2621 '-'XA
262 1.UXA

'125$-100

.,.,.....

CAPACITY. USINGSIUMS(Ol<BINS TAU.EOJ • AMl&OS

41 4256-tOO

• CtOOSE FAST 0 WAIT STATE OR I WAIT STATE FOR

ECONOMICAL USE OF SLOWER RAM • 8 EXPANSION
SLOTS • SOCKETED FOR 80387$)( CO.PROCESSOR
• 8.5' X 1:J' FrTS MtNl-200 ANO FUU·SIZE .286 CASES

MCT·386SX .. .. 1 . .... .. . ........ . . . ......... ... ... .. . .. ... $299.95
MCT'186SX-20 20 MHZ VERSIO'i -------·· ·-· $349.95

,.....,.,,

I MB-'20
1 MB-100
I M.....
1 MB-60
41 258AllJ..10

10<l8576x1

IM8576xt
1Q.t8576x t

41256At8«1
256KXtStP•

,...,.,,..,
,,..,...,.

~

256K. 9-erT

421CJOGA18..10
421000Af&.10

IM8Jt8-81T

2S6Kx9--WT

.,,...._

lt.1311.g...arr

1M8USIP-IO

1MBx9-BrT
IUBx G-BfT

424000At&IO

~•9Bfl

01P
l>P
D<P
IJ<P

-

--....

............
........
uo
......
.....
.....
,.........
.....
.....
.....
.....
......
U5

DIP

IJ<P

2.tl

DIP
DIP
01P
DIP
DIP
DIP

""""'"""
'....

.......
''.....
"""
"""'
"'""
'°"'
""'"
.....
.......
....

PftlCE

01P

"'""
'''"""
"""
'"""
'"""
"°"'
......
'"'"'

.,.,.,.

41 25&-150
41255-120

... ,...............

TY. .

SPEED

.

7.15
5.41

lllP
DIP
SIMM/PC

SlMM>PC
SIPIPC

SIM'C
.............,
.....,.,,.,
SlMIM'C
Sll'.1'C

SIMM

MATH CO-PROCESSORS

intef

Intel's new 803Bl·DXP supports all
80386DX series CPU's up to 33AIHz

Cvrtx.
$699

33 MHZ CACHE 386

• 33 MHZ 90386 CPU • 641< CACHE MEMORY ON DOAllO (EXPANOABl..E TO
~) · EXP.VIOABl.E T0 64MBONDOAROUSINO IM0X9SIMMS·ALSOUSES
25ClKXVSIMMS{OK INSTAU..EO) • SOCKETEOFOA WEITEK<1 1671.1ATH CO·
PROCESSOR • EIGHT 16-BfT DUS SlOTS • AMI BIOS • 8.S- x 13" SIZE ms IN
Mltl1·286 ANO FULl·SlZE 286 CASES • FVLL'I' COMPATIDU WITH

osn.

NOVEU, DESOVIEW. XEMX ANO wtNOOWS 3.0

$1295

33 MHZ CACHE 486
m

• INT£1. 8()&86.33 CPU FEATURES
INTERNAL 80387 FPU ANO BK CACtfE •
64K CACHE MEMORY ON BOARD (EXPANDABLE TO 2561(} • EXPANOAOLE TO &tMB

ON OOARD USING 1MBX9 SIMMS . ALSO USES 256KX9

sri.ws (OK INSTMJ..EO)

• SOCKETED FOR WEITEK-t167 MATH CO-PROCESSOR • EJGKT 16·BITBUS SLOTS
• AMI BIOS • 8.5" X 13" SIZE FITS IN MlNl·296 ANO FULL-SIZE 266 CASES
• AJLLY COMPATIBLE Wini OS/2, NOVELL. DESOVIEW, XENIX ANO WlN00"".5 3.0

MCT· C386-33 ········ ·········-····· ········································-·····........ $699.00
·-··-··-········-···- $899.00
MCT..c386-40 •O MHZ VERSION ..

MCT..fd486-33 ····-·- ······ ·············· -······· ····-·································· $1295.00

1.6 MHZ MINl-286

25 MHZ MINl-386

1tll6UHZ SELECTABlE SPEEOS • EXPAlmAOLf TO 4MB OfHIOARO • AMI BlOS
l~T & THREES.BIT SlOTS • CO-P'AOCESSORscx:KET • MINl-$12E

• EXPANDASlE TO t6tJ8, 8t.IB 00-00ARO US Xi SIUMS$IB ON OPTIONA.L.
MEMOR'l'CAROU$1NGOfPRAMS •FAST INTERlfAVEOMEMORY • AJ.fl9'0S
• FIVE 16-8!T, TWOa-OIT &OiE32·81TSl OTS • MINl·SlZE BOARD

• fNE

MCT·M286-16 ·······-··-···-·-··-···--·- ·--················-·········-······-·· S1 99.95
MCT-M288-12 12MHZ VERS.00 - --···-· ··--·· ··-·· -·-·---- ··- $179.95

MCT·TUAB0-10 I OMHZ 8088 MOT>tEROOAAO ··-·-··-··-·-·-"·····-····-· 569.95

•• INTEGIWED

'Wf( INRJl?"'.""TION

THE ULTIMATI: SOUND BOARD

FROl.4 CREATIVE I.ABS! PAOClJCE
AllTHENTIC SOUNDING

r

~ .

$16fl95
. . . ..·...

--

•

·.: ~,

INSTRUMENTS OR ATTACH A
MICRO-PHONE AND BEGIN
DIGI TALLY RECORDING THE

WORl..O AROUND YOU.

-~ -

"

:.

_;:

• B·DIT 0068 OR 2S613861486 PC

COMPATIBLE CARO
• AOU8 CQMPATIBlE FM SYNTHEStZEA, OICIT\ZEO VOtCE CHANNEL AHO

MICROPHONE INPUT
• BUU..T·llN G.AAIE PORT FOR STANOAllO PCANAl.OGJOYSTICKS
• OUllHN PO\\'EA AMPUAER (4W.OW<INELJ
• SOFlWAAE INCt.UDES AN IHTElllGEHT ORGAH. A VOtCE OEVELOPMENT
TCXll.KIT AHO A Hll...'RK>USTAlXINQ PARROT PAOGRAl.L

SOUND BLASTER -·-·..--·-··"·-·········- ···-··-·······--···-······ $1 69 .95

5

DUALPORT
GAME CARD

$2fl9 ~

lEl S TWO Pt.AYERS COt.IP£TE AGAINST EAC>t OTHER!
JUST PlUO IH ANO ATTACH TWO JOYSTICKS
• &-BU' eoe8 OR 28CY.186U86 PC COUPATIBL.E CARO
• PERFECT FOR use wmt OUR JSTI(-3
• NO JUMPERS OR SPEClAI.. SOFTWARE TO INSTAU.

MCT-OAUE ······-···-·········-··-·- ······-········-············---····-··-········ $29.95

~

~

E3

TERPAS

... $199.95
...... 209.95
...... 219.95
...... 229.95
...... 239.95
•.... . 129.95
•..... 149.95
...... 159.95

2C8HI ................ 8 MHz ........ $79.95
2C87-10 ..... ...... 10 MHz _....•••. 89.95
2C87-12 ....••••.... 12MHz ........... 99.95
2C87·20 ............ 20 MHz ........• 139.95

$2S95

SPEEl>UP MODULE
TAKE ACNANTNlE ~TODAY'S FASTEST CO-PROCESSORS wmt OUR '2NO
STAGE". All.OWS UP TO 20 MHZ OJ...PAOCES90RS TO RUN AT A.JU.
SPEED IN THE SLOWEST 286-8ASEO SYSTEMS. SlMPLY
PIGGYBACK YOUR HMlH SPEED 2!!17 MATli CO-PAOCESSOR
ONTO niE 2'C> STAGE WHICM lNSTAUS

A REALISTIC CONTAOU.ER FOR
wrrn MANY
FUGHT SIM\Jl.ATORS, AlJTO..RACINO AND 5PACE
FUGHT PROGRAMS.

ON YOUR MOTHERBOARD
• BOOSTS CAl...CULATION INTEf~SIVE
TASKS

• COMPAT10lE Wini PC COMPATIULE GAME CARDS

• WORKS WITH 80287 CO-PROCESSORS

• TRIM CONTAOlS FOR Ti tROTTlE, STEERING, ANO
. ACCElERATlON

• tlO SOFTWARE OR TSA"S REOUlREO

use

• CYRIX, UT, ANO IUTEl. COMPATIBle.

• ARE BlITTONS FOR LEFT ANO RIOHT·HN-IDED
Pl.AYERS

• JUMPER SE\.ECTAOI..£ 10 OR 20MH2

• INCLUDB 6' CA0lf, TADlE CL.AMP. SUCTION
CUPS ANO w.NUAL

2ND-STAGE FOR 10 6 20 MHZ 8028TS - · - - · - - · - - - - - -·- -

$29.95

JOA-YOKE ---···············-·-·····-····--· S69.9S

PC VOICE CONTROL
T\JRNS ANY SE:RJESOF KEYSTAOKE ENTRIES INTO
MACROS YOU COMMAND Wlnl SPEECHJ

$12fl95
~
'•

• &-BIT 8088 OR 28&'38&'496 PC
• OPERATES AS A TERMINATE AND STAY RESIDENT
PROGRAM, REQUIRING OHLY 157K OF MEMORY

:~~v=e=:~~~

PlUQ IT !HTC A CARD SlOT. READ THE DISPLAY AN D
CHECK TltE MANUAL FOR THE CORRESPONOlNQ
• 286138&1-486COMPAnBl..E

• WORKS WHEN SOFTWARE WON'T EVEN B(X)T

•

COMPUTER
• SWfloc.E.SS AHO JUMPERLESS DUAL GAl CHIP
DESIGN
• LEOS FOR AU POWEA SUPPLY YOl.TAOES
• Pl.ACE DISPLAYS ON·OOARD OR ON THE BACK
PANfi ORACK£T

CAPABa.JTIES
• COMPATISl.E WrTH LOT\JS 1«?·3. WOROSTAR, WOAOPERFECT, 08ASE nto .

5'0EKICK ANO UOST POPUlAA BUstNESS PROGRAMS

YOICEMASTER INTEJlNAl IAOOEl ·--·-··-..··---··--··-··· .. -··--·-····· $129.95
VOICEMASTEA· E EXTERNAL M<XIEl CONNECTS TO PAAAU.EL POITT$189.95

For oh!pp1rig& h;indllriglriclud<;lSS.OOlor111om1d a11d57SOlornlr OrdCrnover I lb 11ndlo1el g11ordl'rt:;m.Dyrcqulronddll!onnt

°'

DISPLAY CARD DIAGNOSES
SYSTEM PROBLEMS!
POWER-ON SElF·TEST COOE.

COMPATIBlE CAAO

PCOOE ............................

ORDER TOLL•FREE

800 538 5000

shlppmg chorg11:.-c:o11tllCI our S.i1('S Q('p.I.. rortho umounl CAi rn1ltfcntt muGI 1ncludo oppUcoblo 11n1011 Ill• PriCOG 11u1>)oct IO Clll'lfl!J O .v1111out
nollCll Weorenol 1npo11sJblo lorlypog·ophlule11"0rL WeN>aotvelher/ghltollmltqu.11nl•lll'r.ondto!lub1trlulemJnul11Clurer All
mcrchandls.e 1ubjoct 10 prlOI s.ull.•1 A lull copy cl our lcrm1 l11 o1va1lll.bto upon fll'queal llcma plcturo-d moy ot1lr bo 1ep~senlil1tw JOA lhc
JOA l.clgo, JIOR l.11c1oa..v1ccc. and lJ'lo MCl logo are R'g l~lt'lt'd lfllClt'm:lli<I JDR UICRODEVJCES lllC IJQdul.ir C l~!I TechricJo911 . llllle1IOOt.
r.t1n1loot and $upct"IOOl 11c tr•dom.rults. olJOR LllCRODEVlCES lllC C1;1py11Ghl 1991 JDR l.llCRODEVICES
MON,•FRI.

Circle 6 on Inquiry Card (RESELLERS: 7 ).

83087-16 ·········-· 16 MHz
83087-20 ...........• 20 MHz
83087-25 ............ 25 MHz
83087-33 ........... 3J MHz
83087-40 .......... .40 MHz
83587-16 (SX) ..•. 16 MHz
83587-20 (SX) .... 20 MHz
83887·25 (SX) .... 25 MHz

2No STAGE"' CO-PROCESSOR

$6f195

FLIGHT
SIMULATOR YOKE

....... $89.95
....... 129.95
....... 169.95
........ 94.95
.. 209.95
.. ... 129.95
....... 149.95

ALL C<>-PROCESSORS INCLUDE MANUAL,
SOFTWARE GUIDE, AND MANUFACTURER'S
OWN 5-YEAR WARRANTY!

MCT· MJ86..2S ·--········- ·-·····-····-······-··-···-··-··-··-·················· S499.95
MCT·M38&M2S MEMORY CARO (OK INSn .......__ ,,,... _.
......- $99.95

GREAT GIFT IDEAS FOR THE PC ENTHUSIAST
SOUND BLASTER

8087 ...................... 5 MHz
8087·2 ········-········-8 MHz
8087-1 ................. 10 MHz
80287·XL ..•..•.•.... 12 MHz
80387-DXP .......... 3J MHz
80387-SX •.•.•••..••. 16 MHz
80387.SX20 ·-·..•• 20 MHz

•

..... $49.95

~

•

7 A.M. TO 5 p ,ftf,, SAT. 9 A.M. TO 3 P.M.

DECEMBER 199 1 • B Y T E

361

EXCELLENT AIRFLOW! IO£Al ron HEAVV·OUTY
SYSTt:MS LIKE NElWORK FILE SERVERS.
• FOO 8088, MIN1""28&'38tll.418 ANO STD M'OOAnDS
• MOUl'lfS FOR TI-iREE Fl.OPPY, FOUR HAlfiiEJGHT
DRIVES OR TWO F\A.L HEIGHT DAMS
• POWER. l'CEYl.OCK, RESE'l ANO l1JA80 SWTTCHES OH
FROflf PAtlEL

• runoo. POWEA-()N ANO HARO OtSI( lEDS
• 2-0tGIT LED PAOCESSOf\ SPCED Ot$Pl.AY SHOWS
rK>f\M..lll At#l TUR80 SP££0
• 11J-3U"l xnY x 2.4-3U'H

CASE-100A ......•..... ...••........••...•.........•..... $90."5
Ps-250TW 250WArT UA.POWf:RSUPPlY $·129.95

-.-

3-1/ :Z" MITSUBISHI 1.441118 FlOPPY U!l9.95

P$-300TW 'Jl)(JNATI UA.POWERSUPPlY $ 149.95

• FORMATS I ,.4.4MO OR note DISKETTES
• BEIGEORBlACKFACEPl..ATES
MF3SSA BEIGE FACEPLATE -··~·---- $129. 95
MF355X BLACK FACEPLATE ______ $129.95

DELUXE
UPRIGHT CASE
GREAT FOR NETWORK APflUCA~

• IHCUJOES '1!il1'i POWER SUPPLY • HOlOS 11 HALF

5-1/4" DS DD 1.!ZMB FLOPP r 1189. 95

ttEJQH1' 0RVU OR 3 F\A.L HEIGHT NIO 5 tw.F HEJGHT
DfWES • 5 EXPOSED DANE BAYS FOR f\..OPPV OR TAPE
DRIVES • tlNGED FRONT~ PANEL PROTECTS
OfW'ES AHO COHTRCl.S • KEYt.0a<. TIJR80 Nill RESET
SWITCHES • moHT MOUmED POwER SWfTCH
• l.EDSPEEODISPl.AYS(2DfGITS) • 2NOF~FOREXTRA

• 96TPI • IOTRACKS • BEIOEFACEF\ATE

FD0-12
FDD-360

$89.95
3G(l(Fl.Of'PY~BL.AO<FACEPLATE - Sa9.85

&}>Seagate

C.OOUNG • ttHOED SEE PANB.. FOR OUtCK ACCESS
• 20-112"lX•1rl"WX24-3.'4'H

CASE-200A ···-······--······---····--··-·····-- ··· $349.95
PS-250TW l51/NATI LIA. POWER stJPPlY _
$129.9$
Ps-300TW ~ATI IA. POWERSUPP\.Y _

$149.95

MINI UPRIGHT CASE

1

89.95

• 1lon2/:N SW'llOi • U.\. APPAOVED
• • SV 0 2°". ol2Y 0 7A.-5V 0 ..M. · UV 0 .5A

Sft.95

PS-200

• IHCU.US'2JXIWU\.APPQOYED POWERSUPA..Y • VERYSMAU.FOOTPRWT
(18"\. X 8"W )C 12"tfJ • FOR IOll AHO WM~ MIOTt£RDOARDS • CAN
HOL061NTERtW.EXPANSIOHCAROS • lrAQUtlTSFOR'TiflEE5-IS4DRVESANO
ONE ).lfZ' tW.F H£IQfT DRM:S

200 WATT FOR 8088

C.ASE·120 - - · - - - - - · - - - - - - - - - - -S199.95

• 110r"Z20Y SWITCH • \JI\. APPROVED
• •SY ct20A. •1 2V O'eA, '6V 0.5'.. •12VO .5A

STANDARD COMPUTER CASES
suoe

FULL saE
CASE FOR STD. OR M INI~ -· $89.95
FOfl ecl8G Of1 MJNI 21Mlf.J8f11.4M MOTI-IERBOAAOS - - · S59.95
FtlP·TOP CASE FOR 8088 ANO MlNI 286'J&fV.485'S ..·- - · $39.95

CASE-70
CASE-50
CASE- FLI P
CASE.SLIDE
CASE.JR

PS-250 'BIN Vf:RSl)H - ···-

-

-· - $129.95

FORI0880A~OCMPAT&..ES

49 9 5

Bf'C.6339

$49.95

3-1/2"

Sf· 12SA

215 M B

IDE
IDE
IDE
IDB
ID E

J.1tr

ST· tlM

3-1/2"
:f- 1/2"
:f-1/2"
:f-1/2"
s. 11.r
5-1/ 4"
:f-1/2"

ST· IS7A

32.I MH
<l< .7MB
!W. IM ll

MFM

MFM

EXPAND YOUU LASERJET'S MEMORY UP TO A FULL .. WrolO!
MORE MEMOnY AU.OWS FASTER lliflOOGHP\JT, F\Jll PAGE

MFM
MFM

GRAPHICS MID MORE DOWNLOAOA8LE FONTS!
• FOO l.ASEJUET SEAIES 11 PRlNTERS

RLL
RLL

5-1/ 4.
J.1/2"'
3-1/2"
S-114"
S-1 /t"
s- 114·
3-1/2"

sr 110ZA

ST· 11 4"A
ST· 1201A

ST· U7_.A
ST-2lll3A
ST-1'80A
ST· 225
ST· 125

S1· 1lS.1

131MU
17/MU
241MU
3.'8MD
"2i\Mll
21AMD

21.4MH

ST·Ul · I

Jl.I MU
42.8.MH

ST·:Zll

M.2MU
32.7MO
Jl.7MU
65.SMU

!H.9MD

ST

• USER EXPANOABlE TO 1/2J.4 UO (Ot< INST AU.EDI

RLL

5-1/·r

ST· 13U
ST·277· 1

• USES IMO 120NS 0nAMS

SCSI
SCSI

S-1/t"
J.l/Z"

ST· 296N
ST· 1096N

• 101..cEYB*UHCEDL.\YOUT

• AUTO-SEN:SEFOR8(J810R~ • 12FUNCTION~ •AUTOREPEAT

• EXTRA lNlGE SHIFT' RETUAU KEYS, lEDS FOR SCA0U.. CAPS ND
NUMBER LOCI<

STORAGE AVG. SPEED PRICE

llOOELI

FORM

IOE

IDE
ID E
MFM

MCT-RAMJET ··- ·-·--·---··----·-···- $49.95
UCT-AA.llJET-P - - · - -· - · -- - · · - · $69.95
11213'4M8 FOR pp NiO 119, uses ?56K;U DRAMS

101·KEY BTC KEYBOARD

FORMAT

IOE

SUOE·TYPECASE FORIOM ANOM.IM28VJ861.486"S __ $39.95
WfT~t 201N PS, FOfltlOM 6 MIN! 28eJJ8&'4811 BOAnOS .$149.95

KEYBOARDS

8J.9M U

lSMS
lSMS
lSMS
19MS
19MS
ISMS
16MS
16MS
14MS

65MS

$199
$3S9
$459
$699
$1195
$12'S
$159S
$199
$229
$259
$249

28MS
28MS
28MS
28MS
6SMS
$219
$249
28MS
28~- ~
28MS
SJ69
$499
20MS

....

16-BIT IDE FLOPPY/HARD
CONTROLLER

3-BUrrON MOUSE
• 3-8tlTTOH MOUSE

S179

""'

$ 2rs
-·

• STAIClARD 290 Df"I SB.ECl AlllE UP
TO 1.tSODPt
• SWfTcti sa.ECl A8l£ MtCROSOFl AHO

OTHER K EYBOARDS

MOUSE SYSTEMS EM\l..ATlON EUUINATES
SOFTWARE RECONFlGURATIOtl

BTC.5339R COMPACT 101.ftEY. 311'1. SMAU.ER FOOTPRHT ···········-··· $59.95
8TC6060
M-KEY WJTI-1 I D R#'CTlOH KEYS
$59.95

FC-3001

' 89. 95 ...
!!Iii~~..
~

PS-200X ..........-·-·-··········-·-·---- 189.95
PS-150 150WPOWERSUPPlYFOR8D611 .. SS9.95

· - - - - - - - - - - - - - · RAM CARD FOR
$
FOR HP LASERJET

•

::., $199 ff,f $459
f?s $359 U/ $699

POWER SUPPLIES
200W FOR 288/ 386/ ""IJ

HARD DRIVES

101-i(.EYWrTHBIAT•INCALCUl.ATOR _ _ _ _ _ _ $69.95

• OPTO-MEQw«:Al.. OESK1N FOR I.ONG UFE

· · - - - - - - - - - - - - - - - - - - · · • W1NOOW53.DCOMPA110LE

LOGITECH

ACECAD"

GRAYSCALE SCANNER

GRAPHICS TABLET

• CAPTUAES25GGRAY·SCALES
• SCANS IMAGES UP TO .4,I' WIDE. LENGTH DEPENDS ON MEMORY

AN INEXPENSIVE WAY TO OET AOO.JRATE
IHFORMATIOl'4 INTO YOUR COMPUTE'l

• SOMSTICATED SOFTWARE FOR IMAGE EDmNG

•

12" X 12" ORAPHIC8 1'ABLET

• SKEW COflRECTION ANO MERGE CAPAnlUTV

• UP TOl 0 18LPI JU::SOlUTlON

• W1NOOWS3.0 C0Mf'ATIDU!

SCAN MAN·256 ··-··- ·········--·-··········-·······-· $.289.95
SCANMAN-J.2 32-ClRAY SCALE VERSK>N - - $179.95

• PLUGS INTO STA.NOA.RO SERIAL. INrERFACe
• EMULATES SUMMAORAPHICS, CALCOMP
2000, MICROSOFT MOUSE & MOUSE
SYSTEMS

NEW MOUSEMAN MOUSE

D-9000 - - - - - - - - · -S199.95
~PEH

MOUSEMAN·S

SERIAi.. MOUS&-NO St.OT

CORDt.ESSRAOK)MOUSE·SEAW. -

-

l.OGITECH TRACl<MAN
USES LESS SPACE BECAUSE rrs STATIONARYt
• RES0Um0H AO.lJSTS TO lOO CPI
• H::U.IDES MOUSE.WARE llTUTICS. MEN.JS.
~MfMJSHEU.

TRACKMAN SERA&. VERSION - - mu s
TRACKMAff..B BUS VERS10H - - - $84.15
IHClUOES 8--0lT BUS CARD

TRACKMAN-P POATABLEVCASK>tl
~

"··-··

~

E3
362

$29.95

BARGAIN HUNTER'S CORNER
33MHz 386 cache Motherboard

RECMRED - - -S69.95

MOUSIEMAN-8
DUS MOUSE-tNCUIO£S INTERFACE CAAO ·-·-··· $74.95
MOUSEMAN-wtN SERlAL MOC.r'"..EWJTI-IWNlOWS3.o _ _ _ $119.95

MOUSEMAN.C

OPTklHAL P£N STYWS _

D-9000-WIN W1NOOWS 3 DDRIVER - - S1 9.95

• ICXJ'lt. ...cAOSOFTCOMPAT191JTY
• SEAIM.. ANO BUS VERSa0NS AVAl.Mll.E

S99.95

-

S109.95

CHINON COi.OR SCANNER

• B4K ze~walt .mtlc

OVERHEAD SCANNER LETS YOU SCAU
OBJECTS UP TO :tW ttOttt

RAMCltche

• 15 TO 300 DA RESOlUTION
• SCANS "Oliil6 co..omn.so GRAV lE\'ELS
• COLOR IMAGE EomHG SC>nWARE
INCUIDED

• Eillllt 1'""1f ,,,,•

.,.

• Sodfet ffK 80381
• Includes Intel B03BB-33 CPU

• EXPORTSPCX.,GRAYTlFf. OOLORTlFF&
TGAFORMATS
• INCLUDES INTERFACE CARD, CA8lE 4 IC.

POWER AIW'TOR
• RE<XJtRES WINDOWS !IO

MCT-3IUIBC-33 - - - - - - - - f40U5

Ds.3000 --------·---·™9.00

Spoclol Um/lod 1o Mlpply on 

TEAIJ!l IN&hlpp1ngt1.h1ndhnglnCl>.1do"DOl0tg11Nndlnc:IS7..501orau Orde1sovc-r 11b andlo101gno1denmay111qvlrcackl<1fon1I
Vi tpplllQ th•rQt•-COnlacl out S.lo1 Dept lot Iha amciunt CA '9Skkfltllmust ll\tlud1 appUc1t11- aolllll IU Prto!ll 1ubjcc1 lo cl""OO nut1oul
nollf:o \Yeu•nol reaponlliblcfotlypogr•ptuult"UOtL Worc1el"t•thorl9h!1otlm'1Quilnlll•D11n0 1osubot1Mcmanul11c1u1{1'r All
~rch1nd1 1e 111b;.itl 10 prior Mies A luU COJJY of our 1onns I~ ov111t11bfe upon requnt llem1 p1c11i111d fttl;J only be roproMnlJtll"' JDA ll'w
JOR logo JDR L!Ktodnkn. an<! !he MCT 1090 arc rog11lril't'd tradcmar\-1 ol JDR WCROD£'11CES 114C l.'«lul.lr C11cu!I Tochnolo{Jy umetoot.
1>11111001 ~OSu;»1loot ai-a t11.~1o.s of JDR l.HCRODEVICf.:S. lt:C Copynghl 1901 JOA LUCRODl:YICES.
MON.·FRI.

ORDER TOLL FREE

800 538 5000

B YTE • DECEMBER 1991

~

•

•

•

7 A.M. TO S P.M. , SAT. 9 A.M. TO 3 P.l'tf.

Circle 6 on Inquiry Card (RESELLERS: 7).

NETWORK CONNECTIONS

$13995

1024X 768
VGA PACKAGE

• IOO'llo HAAO\VARE & SOFTWARE COMPATIDlf
WITH t~EU. NE· 1000
• CHOOSE 8·BlT OR 1&-err VERSION
• WORKS YllTH llftCK AUD THIN ETH.ERUET 6
INCLIJ()ES CONNECTOOS FOR BOTH
0FINET·300 B-BrT VERSION, NE·1000COMPAT IBlE ·-·
D FINET-400 1&-BfT VERSION, NE·2000 COMPAT1GLE -··· $149.95
DFINET-BR
AUTO OOOT ROM ---······..··- .....................___,. $29.95

$499 95

• &'1&-err 80U ANO 2M"JMl488 PC COMPAT!BlE
• RESOl.UTION UP TO 1024 X 768 IN 255" cotOAS
• 0 28 DOT PfTCH, 14" DIAGONAL HON-OlARE SCREEN
• 1.1ASPECT RATIOIN&WX480& 1024X768MOOE
• 11()'220VAC.»1iOHZlt4PUT

• eoeaOR286COllPATIBLE
• SUPPORTS 2 FlOPPV DRIVES

$4995

1.UMB)

...

• USERSELECT.t.Bl..EASAPRlMAA'f
OR 4TH) A.OPPY DRfVE

MCT-FOC-HO ···-·-··-·-···········-·--···· $-49.95
MCT· FOC.HD4 ..................................... $59.95

LOWll
l lCU

• 2S6 COi.ORS FROM A PALETTE OF 262,000

640X480
VGA PACKAGE

$369 95

9600 BAUD MODEM
•
•
•
•

• 8/16·BIT 8068 ANO 286'386'.4M PC COMPATIBLE

• 1:1 ASPECT RAT10lN&40X~MOOE
• RESOLUTIOtl. &40 X 490 IN 16 COlORS

UP TO 38•.CK BPS UNOEAV.42DIS
300, 1200, :NOO , 4800 A.~O 9600 BPS
V.32, v...2, V.(28/S COMPATIBLE
MNP LEVELS 1-S EAAOA ·COARECTION CAPAD tUTY

• to1• DtAGOHAL

• SYNCHRONOUS/ ASYNCHRONOUS COt.'..MtJNICA TIOP-1
• HAYESATCOMt.W«>SETCOMPAnBLE
V.64 DIAGNOSTIC TESTWO
• INTEL 5 YEAR w.uuwrrv • FUU

• 110.'220VAC.i5Q'80HZINPUT
• DRIVERS FOO POPVl.AA 50nWARE PROGRAMS

PCEM7296 ·········-·········-······ $499.95

•

~

320 X XIO IN 256 COLORS
VtOEO RAM • ANALOG VGA MONrTOR
~E SCREEN

ccm

~V~G·A·.PK·G···.····.····.····.··.····.·· · .····.··-.··.····.····.····.····.··.··$·3···.··5

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

NON-INTERLACED
1024 X 768 MONITOR

':'::::As,:,,T~~:~~
• 26er.J8&'.ta5PCCOMPATlBLE CARD
• IMIOO BPS SEIO'RECEIVE GROUP ICI F~ YIOJll(S IH BACXGAOUNO

$479 95

MULTI 1/ 0 CARDS
286/ 386/ 486
MULTI 1/ 0 CARD

• 28MM DOT PITCH, 14• NON-GLARE SCREEN
• OISPl.AYS AN INFINITE RANGE OF cat.OAS

$4ft95
;,

• SERIAL. PARALLEL ANO GAME PORTS
· USES 16450SERlA1.SUPPOATCH1PS

• 1· i ASPECT RATIO Jtj 102<1 X 768&. 640 )( <180 MODES
•

1Ul'220VAC .~HZINPUT

VGA·MON· 1024N
VGA-MON -1024
NEC· MULTl-3 0 5
VGA-MONITOR
14"&40X480VOAMONITOR _
MONO.VGA
JOA -AM BE R
12" MONOWITH A.USER SCAEEN -·

9600 BAUD FAX CARD WITH MODEM
• 1&-0lT~PCCOMPATIBlEUOOEMONACAAD

• l40Cl't200'300 PBS V.22BIS MODEM
• 9elJO BPS SENo.RECCVE GROUP Ill FAX. • AT ca.tMAtC> SEHOCOMPAT18l£
• PAOCOMM c:ouMUNCATlOHS SOFTWARE • i.!EJIU-ORIVEN FAX SOFT\VA.Rf
• COtNEATS "501, PCX & TIFF ALES FOR FAXIHO TO GROUP ICI FAX.ES
• AOORESSES CAN BE GROUPED TO TRAHSMl'T FAXES TO 01STRllWT10tl LISTS

DISPLAY CARDS
8/16-BIT VGA CARD
A REMARKABlE YAlUEt EASY TO INSTALL
• &'l&-err OR 28S/3861"86 PC COMPATIDlE
• eooxooo IN 18C0t.ORS. 6'0X.cao IN'" COl.ORS,
320X200 IN 258 COlORS
• 256K VIDEO RAM
• SUPPORTS ANA.LOO OR MU'~ TISYNCH MOUl'TORS
• l:J2 COLUM,~ TEXT MOOE
• SOFTWARE DRIVERS FOR WINDOWS :J.O, AUlOCAO, LOTUS 1·2.J , VENTURA
PUBLISHER & MORE

·llW

MCT-VGA-16 ........- ··········-·········$-49.95

tOWIR

1024 x 768 IN 256 COLORS

PllCI

• 512K VIDEO RAM INSTALLED
• EXPANDABLE TO 1MD USING 4 EACH
<114256-100

• COMPATIBlEW/ANAl.OG AtlO.'OR TTl

MONITORS
• SOf'TWARE DRIVERS

MCT· YGA-1024+ •.- ..... $1 49.95

.

s

14!J9s

..- 

PR O·MA XI ..•_,,,,......................- ....................................................,$ 159.95
PR0·144Ef
14,'400DAUDVERSION --.........,••_.. ··--·····-··-·..--... _. $749.00
PA0·96EF
9COOBAUO MOOEM \'tml SENOIRECErvE FAX ..... .•.• $629.00
PR0-24EMN P PAOMET'HEUS 2400 BAUD MNP·5 EXTERWJ.. MODEM .$149.95
PA0..24MNP PAOUE'TH€US2400BAUO W4NiitNTERNAL. MOOEM _ 5·119.95
VIY A· 24E
VTVA 2.00 BAUD EXTERNAL. MOOEM ···--·-·..··
_ $119.95
VfVA·24Mt'l P VIVA 2400 BAUD EXT. MODEM WI WIPS ERAOA CORR $149.95

THIS NEW CAAO CAN REPLACE
UP TO 4 INTERFACE CARDS ANO
~

• '-400l'12C0'300BAUOOPEAATION

MCT· RAM ··-·-·····-····-······-······ $49.95

576K RAM CARD

• A.Ill HAYESCOMPAnOIUT'Y

EXTENDED EMS MEMORY CARD

• CONFIGURE AS COf.tt
• BUILT-IN SPEAKEtl
• AUTO FUNCTIONS IUCLUDE WAIT FOR DIA

• ADOS UP TO 4M6 RAM • USE AS EXPANDED OR EXPAN0£0/CQNVENTIOl'<lAL
• CONFOAMSTOUM EMS4.0 • USES256Kll4DRAMS (OK!NSTAU.ED)

TONE AND AUTO REDIAL ON BUSY
• PROCOMM COMMUt•CATIOHS SHAREY/ARe

MC T· EE MS ·····-··············-················· ·-·-·-············-··-·······-········ S1,9.95

286/ 386 EXPANDED MEMORY CARD

MCT-241 -··--·--·---·-·-· $49.95
MCT· FAXM ............... ~ ...•........... $79.95

• EXPAllOABl.E TO 2MB ~ tMB DRAMS • COHYEtlTlONAUEXPANOED,
EXPANDED OR EXTENDED • CONFORMS F\J'J. Y TO LIU EMS 3.2

MCT·AEAtS ··· ·····-·······--·-··-··-··-····--·············-····-······-··-··· $129.95

••
9•6•o•o• B•A• U•D• • • • • • • • • • • • • • ••
• 9fl0Gl.&800"240Ql1200BAUOOATAlrAOOEM

• F\.OPPYMARD CONTROt FOR
iVIO 10£ tW1D DRIVES & lWO

• FULLY HAYESATCOWAANOSETCOMPATIOlE

• CCITT V<12BISN.'l2N22&SIBEU212ACOMPATISlE

lliiliii~

• INCLUDES MOUSE POAT &l.DJdQU.SE
• 2 SERIAL POll TS ANO I PARAUEL PORT

• FULL DUPLEX ASYHCHRONOUS I
SYNCHRONOUS
• 2 'YEAH WARRANTY rnm.1 PROMETHEUS

MCT-VGA EI O ................·-············-···· ···········..··············-··................. $249.95

PR0·96E ................-·····-·············...................... $399.95

8/ 1.6-Brr VOA CARO
• ANALOG & m OVTPVT SUPPORTS AU. MONITORS

:g::~~S-~!!!~~~E~:no::=_ . . . :._~==:::::::====:::::: :!~:: :~
SECURITY CARD

258 COl.ORS

• 640X "80tN ieCOLOAS • 256K VtOEO RAIA
: :~~=~AUTOMATIC MOOE SWITCHlNO

MCT· AMS ····---··-···-·········--··-· $139.95

• SELECTA.8l.E COHFIGURATlON TO 578K
• USE 64K OR 256K DRAMS (OK INST}

• 1MDRAl.tlNCl.UOED

FlOPPY OfllVES (UP TO t ,'4MB)

• 8-()IT SHORT CARO

• IUCl.UDES 089 TO~ C.\Ol.E CONYERTEA

MEMORY CARDS

V.42BIS MODEM

COMES Wini A MOUSEi
• IQN X 768

$13995

INTERNAL MODEM
2400BAUD

2'()0 BAUD MOOEM WITH SEND ON..Y FAX

NEW! All·ln-one VGA/IDE/10/Mouse

4-PORT SERIAL CARD

• 4 HKlH SPEED 5ER1Al PORTS
• AOORESSABtEASCOMt THRUCOM8
• USES 16450 SERIAi. SUPPORT CHIPS FOR
HIGH SPEEOOFERATION

PREVEtlT UW.UTliORIZED ACCESS Wini a.A
GATEKEEPER CARO. SYSTEMWU.HOTB«X>T·UP
\'nrnc>vT CORRECT PASSWORD
• UP TO 15 PASSWORDS PER CARO
• O tllV SUPERV!SOR CAN ADO, DELETE OR CHANGE

• TnANSPARENT TO All tVtROVIAAE & SOFTWARE
GATEKEEPER ...... .............................. $49.95

$99.95
NIW

LOWll
Pll([

FAXSWrrCH
COUNECT FAX. MODEM, ANSWEAINO MACHINE ANO

MCT-VGA ...................- •• .............. ...................................................... $99.95

PHONE TO ONE LINE ANO THIS MACHINE Wil l

MONOGRAPH/CS/ PRINTER CARD

ROUTE YOUR CAI.LS TO rne CORRECT DEVICE

$49.95

• HERCULES COMPATIOlE • SUPPORTS LOTUS 1·2-3 • ~.&88

COt.tPATlBU • 720X:W5DISP\.AY • AOORESSPARAU...ELPOR'lASLPTIOR2

MCT·MGP -·····-··-······-·-·-···-··-·-···-······--·- · - -···-·-- $49.95

Circle 6 on Inquiry Card (RESELLERS: 7) .

FAXM· SWTTCH ·····-···-··-·······-······· $ 119.95 •
FAX·SWTTCH ········-···-·····--··-··--··· $89.95

SIMMPLY RAM MEMORY CARD
• 8068, 28&386148e COMPATIBlE • ADOS UP TO BMD RAM USING SIMMS (256K
/t. tMB) • EXTUC>EOANOIOREXPANDED MEMOOY • ON·OOARD UM 4.0EMS
HAAD·WARE • EASV·TO.USE MENU·DRIYEN SOf'TWARE MAKES INSlAl.l..ATION
& COtHlGURATIOH A SNAP • IUQ.UOES DISK CACHE, RAM DISK ANO
PRttlT SPOOLER

SIMMPLY· AA U · - - ·····---·-·-··-······--·-----·-·· $199.95

DECEMBER 1991 • BYTE
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- ·..

......

......

mo
1711-1
zm

,,.,..,
,,...,..
""

"""'
'°""

Z732A

B-Brr SOLDERLESS 8088

$79.95

BREADBOARD CARD WITH DECODE

• INCLUDES ADORE SS OECODINO LOGIC, OATA BUFFERING & 2 LSI CIRCUIT S
FOR PAOOrtAMMAOl.E DIGITAl. liO NID COUNTI:R· TIP/ ER FUNCTIONS
• LOGICAU.Y GROUPED •ACCESSES Al l 62 VO SIGNAL CONNECTIOtlS
• ClEARLV·LABElLED OUS LINES • -.C:CEPTS UP TO 2.t FOURTEEN·PIN IC"S
• ACCEPTS'i, 1 '-2SOR37·JJtN0.6U6CON~iECTORS

PDs-60 1 ·-···········-··-·-·-···-··-·····--·-·····-·····---·-·-·-···-··-·-·· $79.95
PDs.600 AOO'IE CARO wt1lt0Ul OECOOE
_____.._,...... $49.95

......
,.,...
ll1t1d
llVZ-1

2114-200

"""'
""""
"'°"'

""""
"""'
.....
""""
"'°"'
.......

111 V2at

Z7C6'

21121
27121A·200

2125e
m,..zoo

,,.,.....

IG3&oh8

Z7CZM
Z711Z
27CSU

,,,....
.......
...,...

27C101·20

l l l CTbl

J:2766Jift

"""'
"""'

""""

PDS-611 1 0-&reuson~WITHOECOOE - · - - · - - - - - · - $89.95
PDs-6 ID ABOVE CAAD Wfl'HOU TDECODE
$59.95

-·--h· . ---··--.........

STATIC RAM
•ART•
HIH11W
HMl111LN
H. . 111UJ..3
HM1111l.P.2

--

HM12'14LP-1S

MORE PROTOTYPE CAROS

FROM

$27.95

.O.U. CA.ROS FEAOJRE FR-4 EPOXY GlJ.SS l.Mof.NAlE Wf'THCiOf..D.Pl.ATED
EOGECAAD FINGERS AND 5rU<·SCREENED LEGENDS
J DR·PR1
JDR· PR2
JDR-PR2 -PK

JOR·PR10
J DR· PR1 l).PK
EXT...flOM

EXT-80286

8-BfT WITH .. sv ANOGROUPIOPl.AUE ···-·- ..·-··--··· $27.95
AS ADOVll', wtTtt VO O£CODCNO LAYOUT - - - $29.95
BUFFERINQ.'DECOOE PARTS Kl1 FOR ..cR·PR2 _ _.. $8.95
1&-0l'TW1THVOOEC::OOU.OLAYOUT - - - - _ $34.95
BUFFERIN0.1>E<XX>E PAATS KIT FOR JOA.PR10 -··- $12..95
808&-CQMPATIBLE ElCTENOERCAOO ........................ $29.95
~COMPATIBLE EXTENDER CARO -·-·-·... 539.95

""
"""
,.
,,..
,.
,.
,.

350no

...,........,,
...........,..,,
~··
...........,..,,
~- 12

....
.

""' '""
°""'
,,
2041 • 1
'"""
"""""
"
20'e • e
Xlfl 1 I
lllil2 • 1
""" ,,....
'"""
l1N 1 I

.. "

"
>ml •• "
,.,..
,,,.. "'"'
81ill2 • 1

2SV
2!.V
21 V
21V
121W
IZSJ

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

,

ADVANCED PROGRAMMING SYSTEM

..

:us
"'

,,..,

.. ~----:~

""'

~

12!SV
125V

IUiV

,,,v
1 ~-5V

12.SV

12..SV

LOW

POWVI

....,.

• SUPPORTS DEVICES moM ThE

• PROGRAMS EPAOMS. EEPROt.1$, WCAOPAOCESSORS. Pl.OS ANO Bl-POLAR
PROMS
• PROGRAMS 2711).27'12 EPROMS, LAllGER DfVtCES SUCH AS 271024,27010,
27101, 572000 53oKIOO, PUJSCl.IOS EPf~
• PROGRAMS Pl.OS, EPLOS. EEPLDS. FP\.S, PA.LS. OAl.S. PEELS. lOOtC
SEOIJEUCERS Al-ID ll-4E FOUOWINO PAL ~AMIUES: C. H, L. U, N. P, R,S.
VAllOX

LOW POWER CMOS
SUPERSET OF 8088
IHSTRVCllON SET

··-·-·-·-·-·-···-·-·--··-·-···--··---···-·--
S699.00
4-G»Ki 32·PIN DIP EPflOM AD.t.PlOR
- h-· 99.95

lliOD-EMUP
MUP-EP32..C
MUP~EP4G-4

MUP.PLCc-512
MUP.PLCC-1UA4

BA fTERIES FOA ~486 PCS 11-CLUOES
CONNECTOR ANOVELCOO MOUNTlNO

V20 ......- .• 5 MHi -·- $6.95
V20-8 ····- 8 MHz - · - '8.95
V20-10.- 10MHz _ •.• S10.95
V30 .......... 8 MHz ...... $ 13.95

D AT AR ASE

II .·-······-··-··-·..·· $39.95

$9 .95
S1• .95

RSs-4 'X FEMALE D82S
RSP· 2 lX FEMALE CEHTnowc:S
RSP..;J 4 X FEMALE CENTROMCS
ASP""I 'XFEMAlECENTnotilCS

$11.95
$12.95
$18.95
$21 .95

ll••••••,.0i•e•r1111id
·••,t• ••••••••• =~::! ::~~::

HIGH-TECH
SPOTLIGHT
. . . . . . . . . . . . . . . . . . ..

•

When I

oot my nm tent•°' m k:1ocomput•rs. 20Aa bytes of memOty WO$

o lolr ornounl of usetut memcwy. Today 2 KUobytes ot memory won't
begin 10 hok;t JUlf the ~roting iyst~ . much leu o uwful ? OQtom.
In 19&1 when the IBM PC w01 first announced, It used 4116 RAM chlps,
When nlno oflhose chip s wore combined Into on 0ttoy, the compu1er
hod 16K ol memOfY. Tho ltr1t IBM PC'• hod room for 64K ol m amoryon
the mothe1boord.

Since then we hovo soon 6'K , 256K, 1Meg. and now 4Meg device
become pcpulcr. M 90Ch succoodlng generotton of c hips come
dong, H s!Ott*<f out q ufle expensfve, but groduolty reoc:Md o point
where 4 devlcos lrom the cMdtr estobllihed gen.ration c ost os much Of
mo10 then 1 of th• new d•vtcos. Ooslgn•rs ond monufocfurefs c oll this
"pdce pottfy" ond pkJn kw It In the It cord and board doslgt\l. • We have
Just 1eoc:hed thot point fOf 4 Megabyte ~MM.
snce 10 many programs now r9QUh• copub.n ornounti of memory, 4
Pl.eQObr1• devices ore very compettttvety ptlced,, In oddition to being
leu power hungry. I •uooeu a car.rut onotyt.b w"9n pu-<:hcntng both
board and memory ptodUC.l l.
RememM1 yow hht~ho amount of m•tnOfY you need to do yow
work today probobfy woni be enough 2 years from now. loot fOf
nuJbllty end oxponMon copoely In yow pc.wchos.es..

I worder how mony old PC '• wtth their MK mothertxxxds ore sitting tn
CJl1b. bosementt. Of hove oltM>Cfy f<>lM thelf way to the dump!

~::~

XFUUJ..r: ~CROSSOVER $21.95

RSS-X

4

RSP· X

4XFEJ.l.il.l.ECOIT CAOSSCN'ER S21 .95

ASSEMBLY·TYPE CABLES
CBLA· P RINTER

~~·CCN-36

$3 .95

CBLA·DB2S-MF 082SP-082SS

$3.95

CBLA·DB25-UM 082$P-082'...P

$?·95

SHIELDED, MOLDED CABLES

USE ONE SLOT TO PROGRAM EPROMS, PROMS, PALS & MOREi

$fl95

C BL· PRNTR -AA

CBL·g,.sERIAL
CBL-082S-MF

COMMON HOST ADAPTOR CARD
• UNIVERSAL 1"'1ERFACE FOR ALL Tl1E PROGRAMMING MOOUlES!
• SELECTARl E AOOREfiSF~ PRFVENT CONF\.ICT!'

EPROM PROGRAMM ING MODULES
• PROGRAMS 2"'32 PIH EPROM.S, CMOS EPAOMS I.

EEPROMS, leK T0102AK
• HEX TO OBJ CONVERTER • AVTO.DL..AUKCHEOO

PROGRAM.'VE.RlFY
• VPP5, 12..5, 121&, 13,2 1 &2$VOl.TS

• N0RMM... ~Elll'. IHTER..t.CTrVE l Ql..ICk P\A..SE PACX\AAM
Al.GOAITHMS
MO[)..UEP · - - - - 51 19.95 MOO.UEP""I 4-EPROMlR.rT. $169.95
UOO-MEfl.8 1-EPfOI UHfT $259.9 5 MOO.MEP· 16 16-EPAOU I.MT $499.95

r.:71

PAL PROGRAMMING M ODULE

~

082ST03&-P#ICEtlmofOCS6-FT. CA8t..E
CBL· PRINTER
CBL·PANTR-12
CBL· PRNm-25

129. 95
139.95

MO[)..MAC .•...••••..••..•.•.....•.••.....•......•.• $29.95

.t X FEMALE 0825

R~

---
---

MODULAR PROGRAMMING SYSTEM

CABLES & ACCESSORIES
RSS.2 3XFOIALE0825

4-0ANG 40-PIN Dlf' EPAOM AOAPTOn __,_,,,,,,____ 139. 95
27lW7,12PLCC EPAOMAOAPTOR - -..--·--- 119.95

32·P\N PLC.C EPOOMAOAPTOR
U-AN Pl.CC EPAOM AOAPTOA -

OTHER AOUTORS INCWDE: EPROAI ElitUl.ATORS. lrllCAOPROCESSOR
ADAPTORS. l'\.CCIPLO ADAPTORS. OR.AM W00Ut.E Tt!STERS, lOGIC
SEOVDtel!RS AHO MOHE. CAU FOR A FREI! CA TAlOG

LONG UFE REPLACEMEtfT IJTHJVM

DATA SWITCHBOXES
• OAT AAASE II ERASES MOST EPROUS
AJC EPlO"S IN :S WL"M'ES. All SIZES
UPT04 EPROUS A.TATI&.IE
• CONVEtil(HT SHIRT POCKET SIZE!

Al.TERA.

WTSUBISK. UOTOAOl.A NEC, PlATIOml. 5€.WCONOUCTOR.. OKI. RICOH,
RCXKVIEU. SAMSUNG. SEEQ. SGS-THOMSON. SIONEllCS. TI, TOSHlBA, vu.
XICOR. xn.INlC AllD ZILOO
• Mfl'fU saECTlONS INCUJOE. EAASE, 8l..N-'K CHECK. PROGRAM, VER'FV.
RE.AO, COMPARE. EOO' . LOAD. SAVE AHO SECURtTY FUSE 8t.OW
• SOFTWARE PmfORS,tS 2NIO 1.-\'l.\Y SP\JTS A/40 SHUFfUS (KA.l.IOY F0A
OEVaOPINO 18 Nf032.8fl' SYSTOlSf)

MUP-PLCC-1t.l32

LITHIUM BATTERIES

rou.OWl.'«l w.HUFACT\JREAS

.v..tD\.n.ll, AWL ATMEL CATALYST. CYPRESS. EXEL. f\ilTSU. QOUlD, KA.RAIS.
ITTA.Qt. HYUNDAI. CT, Wfil. LA"8CE. MATSUSl-nA. t.t.CAOCHrP.Gl

PROCESSORS IMPROVE

PERFOAMAIK:E UP TO lQ'!C.
HKlt1 SPEED ADDRESS
CAlCVl.ATION IN HARDVIARC:
PIN· COMl'A TIOlE Will-I DOee

··~-

A NEW UNIVERSAl PAOGRAW.llNO SVS TE M FROM l.tOOULAR CIRCUIT
TECHNOl.OOY. USES APPROPRIATE MJAPTOf\S{OPTlONAL) TO PROGRAM
t.tUl TIPLE DtP OEVJCES AS WEll A.S Pl.CC mD PG.t. PACKAGED 0£V1CES.

••••••••••..•••••••••••
~~~:~~:~v·::::::::::::::::::::::::::::::!~:: :
V·20 SERIES
UTHIUll-3.6V............................... SU5
~lEC

.

............
,us
....

.....,......
..."'....
............
....

···-

-

·-

~

12.~V

,,,, ~

- ,;;

~

-
··32

...w

......

....... ......
.."'..
"'
....
"'

• PROGRAMS M.IAI, f4S, TI 20 & T1 24 PUI OE.VICES • 81.ANK OlC:CK. PROO RAM.
AUTO, READ MASTER. VERIFY & SECUR1TY FUSE BLOW
MOO-MPL ----···-·----·--·-···--·-··-·-··-·······----·· $249.95

PAL DEVELOPM ENT SOFTWARE

~ S4 .95

)6.PfNceumoNICS , z-FT. CABLE _,.... , _ $9.95
0025 TO 36-PJN CEttTOONICS :lS·FT HEAVY CA0U: .... $14.95
Dm5 TO le-PIN RIGHT AHOLE CE~rrRON~S 8-FT · - - 56.95
~TO

OO&f"EMAl..ETOOBZSIAALE&-FT CADLE

. -

• EtlTAY-LEVE\. PAl. OEVB..OPME11f KIT fOACVP\. l.Al-IGUAGE • FU..L. SUPPORT
FOO 16L!. l&A-I, 16Ae. 16R8, 20l.6.~ . 20R6. 20R8AND20XS.

MOD-MPL·SOFT ................................................................................ $99.95

$4.95

CBL-OB2$MM
CBL·MODEM

D82:5MALE T00025FEJ.tAl.E&-FT CA8lE ...•M· . _ . $4.95
TWO 0025 MALE COUflECTORS P,..FT. CABLE
- · - $4.95
Om& MAlEIFEMALE. 9 c.om ACTS W1RED e FT. CA&..E $4.95

C B L -MUL T~SER
C BL-C NT· MF
'
C BL.CNT-MM
CBL· KB D· EXT

UMVEASAL CASLE 000 A 0025 FEMALE EACJ:t ENO .•• $ 19 .95
6·FT, EXTl!NStOtl JG.PIN CENTRONICS I.VF ......._ ....... 5 14 .95
3&-P1 ~i MALE CENTHONJCS EACH END G·FT. CABl.E ... $1 4.95
! ·PIN om MAlEJS.PfN FEMALE DIN EXlE~IOS T05 FT.. $4.95

CBL·MNT·9

C BL·MNT-15

e Fl. MOUJTOO EXlENSION CABLE !>-PIN o.sutt ,,__ $4.95
6 FT MOUfTOR EXTU4SION CASlE I S.PIN HO o.sue _ $5.95

CB L·H[)..34
CB L·H0-34D

COITflOl CA&E Fon 1 HARO OtSK ................,•.___, $3.95
COUTROt. CADLE FOR 2 HARD DISKS ...... .._.................. 54.95

CS L-FCC.EXT
CBL· SCSl-MM
CBL·SCSl·MF
CBL..0925--SCSI

ElCTERNAL FLQPPY CAOlE FOR 1OR 2 DfUVES ......- .. $9.95
SCSI CABlE 50-Pltl CENTRONICS w.t.En.W...E &-FT .... $19.95
SCSICADlE51J.PIN CEtlTROUICSl.tALEJFEUAU&.FT S19_g5
SCSICAIK.E50-PINCENTR ~MALE6-FT ...• $12.95

PC INTERFACE TRAINER
LEARN TO OE$JGN ANO PAOTOTYPE lmt:RFACE CARDS Fon YOUR PC1
• INCl.UDES 8·8il INTERFACE CARD Atm TRAIUINO MODULE WITH BUilT·ltl
POWER SUPPLY
.. INCW OES TRA'NlHO MANUAL WITH c1ncurrs .t.HD
SOFTWARE FOR: STEPPER MOTOR,
KEYBOARD. MONITOR,
ceNTROt11CS.

eoumuv

TIMER. AID. !>'A & SERW.
POAT
• COMPLETE BUFFERED
ACCESS TO ALL PC BUS
SIGNALS
•

INCLUDES LOO.'C PAOBE

AND BrolC ADAPTORS

GENDER CHANGERS
GENDER·NM
GENDER-VGA
GENDER·9--25
GENDER· H-9
GEN-25M.M
GEH·ZSFF
GE>Ht9 P~
GEN-OV~

GEN· 25P-6

GEN-25$-6
GEN-9MM
GEN-9FF

001'r·002SS MJll MQ0£t.I ADAPTOR ....

...... S4.95
OOtTO HIGH D;tlSITY 0015 ADAPTOR
................ $4.95
OMS TO [)8.2!)P SER!Al AOAPTOR .........................- •. $4..95
OOIP TO D82SS • COHHECTS t.OJSE TO SERIAL PORT $4.95
08l$ MAlE;1.lAl.E THIU OEtOOER QWIGER , - - · · - $4..49

0825 Few.tE/fEMALE fKN 00.:>ER OW.O~ _

$4.49

AJll T0080ClPGEMDERCHA/4GER .... _._,, .........- •• $2.95
RJll T00800SGEJ.IOERCtWKlER
.• S2.95
Rlll T00025PGEtlOEROWIGER .....................- .... $2.95
RJ11 T'O~GENOERCH>J.fOER ••
_ $2..95
080Qfl TO

D8W' GENDER CHANGER ..........- ...-··-·•• S2.95
-

$2...95

DEBUGGING CARD
THIS CARO GIVES YOU A BUS ENTENDfA AJ'IJ

wsmt.JCTlOH EXECUTION DETECTOA IH OHEI
SWPlY SET Tl£~ NC OPEAATlOH TO
BE DETECTED ON THE SWITCHES "''°WHEN 11-E
PROCESSOR EXECUTES THE INSTRUCTIOft. ANO

"'iIUTERRUPT OCCURS.
• 1-81T PC COMPATIOlE

• tN.I VIA Kx:HECK UUE OR IRO 2. ' · 1 CAN BE

•

~TED

\'Jt€ J 'I MATCH OCCURS

~BOTH

HAROWARE A>«J SOFTW.t.RE OEeuGGWQ

FRONTPANEL -·· · ··-·-----· ·-·-··-------~ $99.95

364
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Circle 6 on Inquiry Card (RESELLERS: 7).

READER SERVICE
ALPHABETICAL INDEX TO ADVERTISERS

Inquiry No.
447
152
569-570
8-9
457
207
236
235
1().11
13
401
402
480
181
12
403
557-558
404
237
14-15
16
405
17
238
406
407
612
408
462
18
409
219
410
19-20
239
240
294
21
450
22
23
411
228-229
26-27
24-25
295-296
241
483
208
28-29

469
30
592
242
31
32-33
458
243
466
412
413-414
415-416
418
417
244
464
615-618
419
34
61H14
36
37
38
420
304
245
221·222
61().611
421
246
39-40

Page No.

JEST · USA
....... 841S-n
3M DATA STORAGE PRODUCTS .. 89
BTH ANNUAL COMPGRAPHICS 84NE-9
ABACUS SOFlWARE .
. 255
ACE CAD .
. 8415-70
ACMA COMPUTERS INC ......... 317
ADD ON AMERICA .
.. ... 341
AOVANCE BUSINESS CENTER .... 325
AOVANCED LOGIC RESEARCH ... 2,3
AOVANCEDMICRODEVICES . 78,79
AEONTEK DEVI.PM NT CORP . 8415-44
AGC ELECTRONICS CORP ... 8415-14
AL·RASSAM AL·ARABI .
8415-74
ALACRON . .. . .. .
. .. 184
ALADDIN KNO.YLEDGE SYS . .. . 1n
ALADDIN KNO.VLEDGE SYS 841$-55
ALLFAX INC .
. ... . 84MW-5
AMOS LTD .
. 8415-67
AMERICAN AOJANTECH . .
341
AMERICAN INSTITUTE COMP SCI . 346
AMERICAN MEGATRENDS ...
. . 99
AMERICAN PCINER CONVERSION . 158
AMERICAN POWER CONVERSION 8415-48
AMERICAN SMALL BUSINESS . ... 143
AMT INTERNATIONAL . . .
. 336
ANTHRO CORP .. ..
98
AOC INTERNATIONAL ...... 8415-34
APPIAN TECHNOLOGY .
. 8415-61
APPRO INTERNATIONAL INC . 84$().13
APRICOT COMPUTERS LTD 8415-12,13
APRICOT COMPUTERS LTD84UK-10,11
APS TECHNOLOGIES
.. 339
ARTISOFT
.... . . 286
ASP COMPUTER PRODUCTS . 8415-58
ASTRl.X COMPUTER CORP .
358
AURORA TECH CORP .
.. . 8415-73
AVlEWTECHNOLOGY ...
. 196
AV1SCORPORATEACCOUNTS 199-201
B & B ELECTRONICS .
.. . 338
B & C MICROSYSTEMS .
. ... . 347
B & C MICROSYSTEMS .
. 347
BINARY TECHNOLOGY INC .
.. 342
BIT SOFTWARE INC .
.. 238
BIX
...... 370
RIX
UIS-78
BIX (INT'L) .
. 111
BLACK & WHITE !NTL .
254
BLACKSHIP COMPUTER SYS . . .. 260
BLAISE COMPUTING INC ... . 8415-84
BLUE STAR MARKETING
..... . 319
BORLAND INTERNATIONAL. . • . 11
BORLAND INTERNATIONAL
121
BORLAND INTERNATIONAL. . 132A-8
BORLAND INTERNATIONAL. . . ... 133
BP MICROSYSTEMS INC .... .. ... 346
BAOMCOM COMPUTERS LTD •84UK-3
BUFFALO PRODUCTS . .
. .. 332
BUREAU OF ELECTRONIC PUBL ... 68
BUSINESS WEEK . . . . .
• 205
BUYERS MART SECTION ... 349-355
BYTE BACK ISSUES ..
. . 308
BYTE BI TS
. 8415-74
BYTE CHG OF ADDRESS . .
. . 340
BYTE/DEMOLINK . .
. . 369
BYTE SUB MESSAGE .... .... ... 212
BYTEWEEK/NEWSLETTER (INT'L) . 269
C&J COMPUTER ... .. .... 84PC-18
CAD SOFTWARE
... 346
CALERARECOGNITIONSYS .
157
CAPITAL EQUIPMENT CO .... 154,155
CDIS
8415-66
CEDAR SOFTWARE . . . .
. .. 342
CENTRAL COMPUTER CORP . 84UK· l 7
CHERRY MIKROSCHALTER 8415-58,59
CLARION SOFTWARE .. ..... 8415-27
COMPAOCOMPUTERCORP . 12-13
COMPEX .............. .. 8415-29
COMPEX INTERNATIONAL ..• 8415-28
COMPUCLASSICS . . . .
. 8415-69
COMPUCOM CORP . . .
340
COMPUMART
.... 84UK-7
COMPUNEEDS ............ 8450-11
COMPUSAVE INTERNATIONAL 8415-62
COMPUSERVE . .
. . 23~235
COMPUSOURCE INC
.8450-14
COMPUTER ASSOCIATES ......•. 115
COMPUTER ASSOCIATES ..
. .. 135
COMPUTER ASSOCIATES ....... . 145
COMPUTER BOOK CLUB . • . 330A-8
COMPUTER BOOK CLUB .... ... 331
COMPUTER QUICK .
. . 8415-24
COMPUTER SOLUTIONS . 841S-76C-D
COMPUTER SIJPPORT GROUP . 239
COMPUTERLANE UNUMITED ... 320
COMTRADE .
329
CONSANSTORAGEINC
845().9
CONSUMER INFO CENTER ....•. 328
CONTROL TELEMETRY .
8415-70
CONTROL VISION .
. ... .. 346
COPIA INTERNATIONAL .
. . 132
CORE INTERNATIONAL ......... 139

Inquiry No.
41-42
247·241
224
184
468
43-44
249
223
422
454
231·232
287
45-48
582·583
465
49
50
47-48
595-596
87

305-JOe
589
423
52
51
~54

250
55
301
618-619
251
252
209
253
424
564-565
579-580
56
425
455
210
57
211 -212
254
5&-59
291
556
573
588
607
597
~1

289
426
255
35
427
256
257
83
85
64
298
66
67
68
608-609
297
258
259
89
299-300
429
70
428
72
187·188
73
76
74-75
n -71
280
189
21~214

79
261
llG-81
290
82
458
430
&-7

PageNo.

COREL SOFTWARE .
. 39
COVOX INC . . . .
. . 340
CPC COMPUTER PRODUCTS . . .. 338
CREATIVE LABS INC .
.. 159
CRISTIE ELECTRONICS LTD .. 84UK·9
CTX INTERNATIONALJNC ...... . 161
CURTIS INC . .
. . 347
CYBER RESEARCH ........ 314,315
D·LINK UK ... .... ... .. .... 8415-75
DAN TECHNOLOGIES
... 8415-5
DATA HUT ..
.. ... 326
DATAUO .. .
.. .... 348
DATALUXCOAPORATION .
. 128
DATATRANSSYSTEMS
84NE-13
DATRONTECH .
.84UK-13
DELL COMPUTER CORP .. .... 28,29
DELL COMPUTER CORP . . . .. 30,31
DELL COMPUTER CORP . . 3nA-8
DELL COMPUTER CORP (N.A.) CHl,CIV
DERBYTECH COMPUTERS . . 8450-20
DESCRIBEINC(N.A.) .
. 116,117
DESCRIBE INC .
. 116A-B
DESIGN SCIENCE .
. . 134
DIAMOND COMPUTER CTR . 84PC-18
DIETRICH .
. 8415-74
DIGITAL RESEARCH INC (N.A.) ... 269
DIGITALK INC .
. 112
DISTRIBUTED PROCESSING . . . 294
DIVERSIFIED COMPUTER SYSTEMS 346
DOLCH COMPUTER SYSTEMS .... . 55
DSP DEVELOPMENT CORP . .. ... 280
ELCEECOMPUTEKINC .... . 845().19
ELEK TEK (N.A.) . . . .
. . 334
ELEXOR INC
.. 346
ELONEX .. .
. 8415-45
EOOO COMPUTING
... 337
EVENT HORIZONS .
. . .. . 345
EVEREX SYSTEMS
8415-17
EVOLUTION COMPUTING
.. 84NE-3
EVOLUTION COMPUTING .. . 84PC-13
FAIRCOM CORPORATION
267
FAST ELECTRONICS GMBH .. 8415-65
FIRST INTERNATIONAL COMP 8415-33
FIRST SOURCE !NTL . . . . . .
. . 324
FLYTECH TECHNOLOGY . . . . . . . n
FUTURUSCORPORATION .
. 335
GALACTICOMM INC .
. . 341
GATEWAY 2000 .
33-37
GATEWAY 2000 (INT'L) . . ... Clll,CIV
GEC MARCONI SOFTWARE .
. 272
GEMINI MARKETING INC
.. 338
GFA SOFTWARE TECH ...... 8411W-7
GFA SOFTWARE TECH
. 84NE-5
GFA SOFTWARE TECH .
84PCo 1
GFA SOFTWARE TECH
... 84SQ-7
GFKTHAMBUOO ........ 841S-78C-O
GIT CO LTD .
.8450-5
GLENCO ENGINEERING .
. 193
GLOBAL ELECTRONICS .
. 322
GLOBAL RELIEF .
318
GLOCKENSPIEL
8415-51
GMM RESEARCH CORP . . . ... 342
GREENVIEW DATA .
. .... . . 67
GREY MACTER . .
8415-57
GTEK INC
.. .. 345
GTEK INC
... 341
HAUPPAUGE COMP WORKS .
. 105
HAYES MICROCOMP PROD .
. 217
HAYES MICROCOMP PROD .
. 275
HE~ULES COMPUTER TECH .
. 165
HEWLEn PACKARD
.... 56,57
HEWLETI PACKARD .
. . 174,175
HEWLECTPACKARD .
., .. . 213
Hl·COMPIJTER COMPANY . .. 8450-19
HIGH-RES TECHNOLOGIES . . . . . 152
HIGH-RES TECHNOLOGIES . . ... 345
HOO.EON CORP . . .
. . 346
HOUSTON INSRUMENTS .
. 185
HSC SOFTWARE
. 170
IX I LTD .
.. 841$-30
IBM · OS/2 .
. .. 4().41
IBM · PS/2 ..
. .. 182
IDIOMA
841S-n
llYAMA ELECTRIC CO ,
..... 269
IMAGE NORTH TECHNOLOGIES .. 220
INFORMATION & CONTROL ...• . . 196
INTEGRAND RESEARCH .
. 160
INTEGRATED INFO TECH
... 256
INTEL CORPORATION . . .
141,149
!NTEL CORPORATION
..... 338
INTERACTIVE IMAGE TECH .
92
INTERSYS .
. . 321
INT'L EXEC SVC(INT'L) .
. 116
INVISIBLE SOFTWARE
. 274
10 TECH - ·...
. 341
!OMEGA
... 147
ITERATED SYSTEMS ..
. .. . . . 348
JAMECO ELECTRONICS . . . 100,101
JANDEL GMBH
. . .. 8415-42
JC INFORMATION SYSTEMS .. 8415-41
JOA MICROOEVICES ....... 381-384

Inquiry No.
431-432
59().591
459
13
598-599
282
84-85
263
88
146-147
171-179
195-198
19i-200
17&-1n
174-175
197-196
86
302-303
307-308
284-265
230
433
180
552-553
58&-567
581·582
600-601
568
-434
91
90
584
190
435-436
92
583
95
93
227
94
287

268

437
96
97
186
98
451-452
99-100
101-102
103
215-218
104
269
106
268
270
108-109
107
111
110
554-555
571 ·572
585-586
602~3

112
2n
113
115
114
192
116
117
173
574-575
118-119
120
439
121
271

PageNo.

JOA MICRODEVICES
UIS-19
JET COMPUTER PRODUCTS . . 84PC-3
JUKO ELECTRONICS
8415-53
KEA SYSTEMS LTD
.... 91
KIDASASOFTWARE
8450-16
KILA SYSTEMS
.. 347
KINGSTON TECHNOLOGY .
. ... 41
LAGUNADATASYSlEMS .
342
LAHEY COMPUTER SYSTEMS .. 254
LANDMARK RESACH JNT'L CORP . 232
LIANTSOFTWARECORPONT'L) . . 2n
LIANT SOFTWARE CORP (INT'L)
279
LJANTSOFTWARECORP(INT'L) . 281
LIANT SOFTWARE CORP (N.A.)
2n
LJANTSOFTWARECORP(N.A.) . . 279
LJANTSOFTWARECORP(N.A.) ... 281
LIFEBOAT SOFTWARE
.. 88
LIGHTEK .
288
LIGHTEK .
341
LINK COMPUTER GRAPHICS
342
LODESTARCOMPUTER .
. 356,357
LOGIC PROGRAMMING ASSOC8415-44
LOGICUS INCORPORATED . . .. 238
LOTUS DEVELOPMENT .
. . Cit, 1
LOTUS DEVELOPMENT .
. .. 309
LUCKY COMPUTER CO .
. 84MW·1
LUCKYCOMPUTERCO ..... 84HE-11
LUCKY COMPUTER CO
64PC.11
LUCKY COMPUTER CO . .. . 8450-3
MANCHESTER EQUIPMENT 64HE·A-8
MANCHESTER EDUIPMENT .. 84NE-1
MARK WILLIAMS CO . .
. . 90
MASHOV SOFTWARE EXPO .. 6415-43
MATHSOFT INC
108
MATHSOFT INC ..
229
MCGRAW-HILL ONLINE fl.JBL ONll) 110
MCGRAW-HILL ONLINE fl.JBL oNrl) 287
MEDIA '92 .
64PC-19
MEDIA VISION INC
203
MEGADATA .
. . 8415-32
MEGATELCOMPTECH .
. 258
METAWARE INC .
. . .. 84PC.9
MICRO SOLUTIONS COMP PROO . 132
MICROGRAFX . .
109
MICROLJNE COMPUTERS .
323
MICRONICS COMFl.JTER INC .
197
MICROPROCESSORS UNLIMITED 347
MICROSOFT CORPORATION
. 8,9
MICROSOFT CORPORATION . .
. 19
MICROSOFT CORPORATION ... 24,25
MICROSOFT CORPORATION . .
43
MICROSOFT CORPORATION .
87
MICROSOFT CORPORATION
169
MICROSOFT CORPORATION
171
MICROSOFTCORPORATION .
173
MICROSTAR LABORATORIES ..... 348
MICRCINAY .
253
MICRCINAY . .
. 273
MICRCINAY .
306
MINOLTA GMBH
841$-11
MITSUBISHI ELECTRONICS .
. 221
MIX SOFTWARE
.... 265
MMC ,
... 333
MOMENTA CORPORATION .... 82,83
MORTICE KERN (MKS) .
. . 297
MOTOROLA IUDS .
. 8415-7
MYLEX CORPORATION .
. .. 223
NANAO USA CORP .
178
NANTUCKET . .
129
NATIONAL DESIGll
327
NATIONAL INSTRUMENTS .
15
NATIONAL INSTRUMENTS .
. . 338
NATIONAL INSTRUMENTS 84JS-76A-B
NCGA
. . 84PC-15
NEC .
. 49-52
NEVADA COMPUTER . .
. .. 316
NOHAU CORP
341
NORTHGATE COMPUTER SYS 241-241
NORTON-LAMBERT .
. .. 125
NOVA INC
137
NU-MEGA TECHNOLOGIES .
130
ONTRACK COMPIJTER SYS .. 64MW-4
ONTRACK COMPIJTER SYS .. 84NE-14
ONTRACKCOMPIJTERSYS .. 64PC.14
ONTRACK COMPIJTER SYS . . 8450-10
OUTPUTTECHNOLOGYCO . 194,195
P. SHERMAN ENTERPRISES . . . 346
PACIFIC COMPUTERS .
. 222
PACIFIC DATA PRODUCTS .
97
PANASONIC DOT MATRIX .
188
PANASONIC MONITORS .
.7
PANDA PRINTER PRODUCTS .
288
PARA SYSTEMS .
138
PACTON& PACTON
104
PC PROS .
259
PC-EASEINC
84NE-15
PERISCOPE COM?ANY. THE .
106
PHARLAP SOFTWARE INC , ..... 107
PHILIPS CONSUMER ELECT BV 841S-21
PKWARE INC .
. 148
PRECISION DATAPRODUCTS ..
347

Inquiry No.

PageNo.

PRESIDENT'S COUNCIL ON PHYSICAL
FITNESS .
. ... 305
604 PRINTERS PLUS INC
. 6450-9
438 PROGRAMMER'S ODYSSEY .. 8415-71
89 PROGRAMMER'S PARADISE . . 73-75
PROGRAMMER'S SHOP ... . 29().293
PROTECH MARKETING INC ... 68A-B
12~124 PROTECH MARKETING INC
. .. 69
273 PSEUDOCORP . .. ........... 341
PUBLISHERS STATEMENT .
. . 296
309-310 QUA TECH INC . . .
312
274 OUALSTAR CORP . . .
. . 342
185 OUANTECH JNT'L .
158
125 QUARTERDECK OFFICE SYS ... 44,45
201 RAIMA CORP .
. 81
126 RAIMA CORP .
. ....... . 191
440 RAIMA CORP . . .
. . .. 8415-37
127-128 RAINBCIN TECHNOLOGIES .
. 95
605-606 RAINDROP SOFTWARE ..... 8450-12
REASONABLE SOLUTIONS841S-76A-B
560 REVER COMPUTER INC .... . 8411W-3
576 REVER COMPUTER INC
. .. 84NE-7
593 REVER COMPUTER INC ..... . 84PC-5
617 REVER COMPUTER INC . . . . 8450-1
129 ROSE ELECTRONICS ......... . . 304
134 S'NW ELECTRONICS .
236
225-226 S11 MICROS .. ..
. 336
130 SASINSffiUTE INC(N.A.)
.. 287
131-1 32 SECURE IT INC .
137
262
133 SEOUITEA SOFlWARE INC .
. .. 341
276 SILICON SHACK . . .
182·183 SIMPLICITY COMPUTING .
. 230
19~194 SOFNET .
. 251
SOFTLINE CORP .
8415-31
135-136 SOFTWARE LINK. THE .
167
SOFlWARE PUBLISHING . .
20,21
138 SOFTWARE SECURITY INC .
94
467 SOLJDISK TECHNOLOGY LTD . 64UK-4
140 SPECTRA PUBLISHING .
. . 302
141 SPECTRUM SOFTWARE .
. . 270
142-143 STATSOFT . . .
. . 140
441-442 STONY BROOK SOFTWARE . 8415-48
144 STORAGE DIMENSIONS .
. . 264
145 SUMMAGRAPHICS CORP . .
225
559 SUMMIT MICRO OESIGN
.. UMW-6
443 SURAH INC .
8415-68
170 SYMANTEC I ZORTECH .
.. 27
2n TALKING TECHNOLOGY INC
. 346
587 TANGENT COMPUTER . .
. . 84PC.7
444 TEAC CORPORATION . . .... 8415-2
276 TECHNOLOGY PCINER ENT .
. 340
445 TECHPOWER COMPANYLTD 8415-26
141 TEKTRONIX
123
110,111
149 TELEBITCORP(N.A.)
159 TEXAS INSTRUMENTS .
93
TEXAS INSTRUMENTS
. 18,17
15G-151 TEXAS MICROSYSTEMS . . . .
298
THIRD INT'L COMP FORUM (JNrl) 117
THIRD INT'L COMP FORUM . .
. 330
THIRD INT'L COMP FORUM .. 84UK·20
292 TIEPIE ENGINEERING .
. 347
153 TOSHIBA AMERICA INC .. .. . 70,71
154 TOUCHSTONE SOFTWARE .
. 284
293 TOUCHSTONE SOFTWARE ... . . .. 284
446 TP ENTERPRISE LTD .
. 6415-54
TRANS ERA .. . ... .. ... . 64JS-76C-D
288 TRI VALLEYTECHNOLOGY INC . . 342
448 TRIANGLE DIGITAL SEAY .
841S-n
279-280 TRIBAL MICROSYSTEMS
345
155-156 TRUEVlSION INC .
187
157-158 TRUEVlSION INC ....
. .... 215
281 TULIN CORPORATION
.. . 345
449 UNITED HITECH CORP
8415-47
461 UNITRON I ATC
. ...... , 8415-9
282 UNIVERSAL CROSS-ASSEMBLERS 347
UNIXWOOLD
. .. .. 299-301
453 USA SOFTWARE . . . .
8415-25
191 VCH SOFTWARE . .. . .
.. ..... 298
160-181 VIEWSONIC .. .
• . 231
VIGLEN
8415-23
162 VLEERMUISSOFTWARE
.. 240
VOGON ENTERPRISES LTD . .
. 342
WATCOM PRODUCTS INC .
. . 23
283 WIESEMANN & THEIS .
346
WINDCREST I M-H . . .
330A-8
WINDCREST/M·H...
331
551 WINDCREST I M·H..
64MW-8
561 WINDCREST I M·H .
.. . 64NE-16
571 WINDCREST I M·H .
. • , 64PC-20
594 WINDCREST / M·H..
.. . 8450-15
5n WINDCN/S&OS/2CONF .. ' . ' 84PC-17
WINDCN/S TECH JOURNAL841S-76A-8
1~165 WOLFRAM RESEARCH .......... 168
284 XELTEK . .
. 341
168-169 Z-NIXCOMPANYINC .
. 237
285-286 Z·WORLD ENGINEERING .
. 341
168 ZENITH DATA SYSTEMS
... 102
167 ZEOS INTERNATIONAL. ..
. . 59-61
167 ZEOS INTERNATIONAL . • .
. 64,65
171-172 lYLABIDIVISION OF IOI . . .
. . 219
• Correspond directly with cotnpany.
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To get further information on the products advertised in BYTE, fill out the reader service card by circling the numbers on the card that correspond 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.

INDEX TO ADVERTISERS BY PRODUCT CATEGORY
Inquiry No.

PegeNo.

HARDWARE
ACCESSORIES/SUPPLIES

H01

SS.59 GEC MARCONI SOF1WARE . . . . .
. . 272
PACIFIC DATA PRODUCTS . . . . . .. .. .. 97
192 PANDA PRINTER PRODUCTS
.. 2S8
131-132 SECURE IT INC . .. . .. .
.. .. .. .. 137
292 TIEPlE ENGINEERING .
. 347
213 WlESEMANN & THBS .
346

1Dll-109
173
574-575
225-228
135-136
487
559
587
151)-151
153
448
448
481

NORTH GATE COMPUTER SYSTEM 241-248
PCPOOS .. .. . .
. 258
PC·EASE INC .
84NE·15
S11MICAOS .... .....
33ll
SOFTWARE LINK. THE .. .. • .
.. 187
SOLIOISK TECHNOLOGY LTD .
. 84UK-4
SUM~IT MICRO DESIGN .
84llW-li
TANGENT .. .. .. . .. .. .
. 84PC.7
TEXAS MICROSYSTEMS .
. .. 288
TDSHIBAAMERICAINC .
.. ... 70,71
TP ENTERISE .. .. .. .. .. . .. .. . . 8415-54
mlANGLE DIGITAL SER\11CES
. 8415-n
UNITRJNIATC ..
8415-9
VIGLEN .. . . .. . .. .
8415-23
188 ZENITH DATA SYSTEMS .
.. 102
187 ZEDS INTERNATIONAL.
..... 5M1
167 ZEDS INTERNATIONAL.
..... 64,85

ADO-INBOARDS

H02
13
181
237
14-15
236
407
415-418
246
249
53-54
597
255
258
257
63
298
258

n -18
281
430
84-85

190
92
94

267

99-100
215-218

2n

~111-118

309-310
443
288
155-158
157·158

H04

AOllANCED MICRO DEVICES .
. . 78,79
Al.ACRON .. .. .. .. .. ..
.. 164
AMERICAN AOllANTECH .
.. ... 341
AMERICAN MEGAmENDS
.... 99
AMT INTERNATIONAL. ..
. 33ll
APPIAN TECHNOLOGY . . ........ 841~1
COMPEX .. .. .. .. ..
. .. .. • . 8415-29
CONTROLlllSION . .
. . .. 346
CURTIS INC . .. . .. . .. . .. ..
.. 347
DISTRIBUTED PF.OCESSlNG . ... . .... 294
GFKT HAMBUffi. .
. . 8415-76C-O
GIT CO LTD . .. .. . .. .... .... 845().5
GMM RESEAOCH CORPORATION . . .. 342
GTEK INC .
.. .. 345
GTEK INC . .. .. ..
.. 348
HAUPPAUGE COMP WORKS . . . .. .. .. 105
HEOCULESCOMPUTER TECHNOLOGY 185
HIGH-RES TECHNOLOGIES . . ........ 345
INTELCORPORATION
.148,148
IQ TECH ............
.. . 341
JC INFORMATION SYSTEMS .
. 8415-11
KINGSTON TECHNOLOGY
48
MEDIA lllSION INC .. .
. 203
MEGATELCCMPTECH .. ..
.. . 258
MICRONICSCOMPUTER INC
... 197
MICROPROCESSORS UNLIMITED .
. 347
MICRONAY .
. 253
MICRONAY .
. . 273
MICRONAY .. .. .. .. .. .. ...... .. .. 306
MYLEX CORPORATION .
. 223
NATIONAL DESIGN ....
327
P SHERMAN ENTERPRISES .
348
PERISCOPE COMPANY. THE ..
.. 1D8
QUA TECH INC ..
.. ..... 312
SURAH INC . .. .. . .. .. . . .
.. 841~
TRI VALLEYTECHNOLOGY INC
.... 342
TRUEVISIONINC .
.. .. .. 117
TRUEVISION INC .
.. 215

COMMUNICATIONS/NETWORKJNG

415-416
39-40
422
252
129
285-288

COMPEX ......... .
CORE INTERNATIONAL
D·LINK UK ..
ELEXOR INC .......
ROSE ELECTRONICS ...
Z·IVORLO ENGINEERING

.. .. 841S-29

....... 138
. . ... 8415-75
.. .. 346

. 304

H06

DISK & OPTICAL DRIVES

14-15 AMERICAN MEGATAENDS
99
APS TECHNOLOGIES . .. .. .. .. .. . . 339
211-29 BUREAU Of ELECTRONIC PUBLISHER . 86
811)-611 CONSAN INC ......... .
. 8450.9
:IMO CORE INTERNATIONAL
. 139
81)-81 IOMEGA .. .. .. .. . .. . ..
.. ... 147
213 LAGUNA DATA SYSTEMS .
.. . 342
302-303 UGHTEK . .
• 288
307-308 UGHTEK .
.. .. . .. ..
. 341
95 MICRO SOLUTIONS COMP PROD
132
118 MITSUBISHI ELECTRONICS .. .
.. 221
274 OUALSTAR CORP .. .. . .
342
182-113 SIMPLICITY COMPUTING .
. . 230
444 TEAC CORPORATION . . . . .
. ... 8415-2
281 TULINCORPORATION . .
. ..... 345

HOB

FAX BOARDS/MACHINES

H09

GRAPHICS TABUETS/MICE/PEN INPUT
CHERRY MIKROSCHALTER ..
69 HOUSTON INSRUMENTS .
145 SUMMAGRAPHICSCORP .

H10

815-616
81M14
221-222
224
454
231-232
582-583
49
50
47-48
595-5118
55
251
209
424
425
455
57
5ClH09
70

n -78
213-214
82
580-581
458
230
552·553
5811-587
581·582
~1

588
435-436
227

366

8415-58,59
.... 185
.. 225

H11

ACECAD .... .. ....... .... . .. 8415-70
CHERRY MIKAOSCHALTER .
8415-58,59
DATALUXCORPORATION .
.. .. 128
KEA SYSTEMS LTD .. .. .. .. .. . .. .. .. 91
NORTHGATE OOMPUTER SYSTEM 241-246
Z·NIXCOMPANYINC .. .
237
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PegeNo.

n.78 INTEL CORPORATION
MICAONAY
MICRCl>VAY
MICRCl>'IAY

HIS

1411-148
.. 253

m

306

MISCELLANEOUS HARDWARE

181
247-248
184
76
180

ALACRON .. .
164
COJOX INC .. .. .. .
.. . 340
CREATIVE LABS INC
.. 159
INTEGRAND RESEAOCH . .
160
MEDIA VISION INC . .. ..
. 203
NATIONAL INSTffJMENTS . .. . 841S-78A-8
270 NOHAU CORP . .. .. .. .
348
285 ZWOALD ENGINEERING
. 341
288 Z·IVORLD ENGINEERING .
. 341

H16

MODEMS/MULTIPLEXORS

244
254
65
64
451-452
445
148

CCMPUCOM CORP .
GAl.ACTlCOMM INC .......
HAYESMICROCOMPPROO .
HAYESMICRDCOMPPAOO .
MOTOROLA IUDS
TECHPONER COMPANYLTD .
TE LEBITCORP(N.A.) ...

340
.. 346
217
275
.... 8415-7
. . 8415-28
110,111

n

43-44 CTX INTERNATIONALINC .
161
106 NEC .... .
. ...... ..
49-52
114 PANASONIC MONITORS .. ..
....... 7
439 PHILIPS CONSUMER ELECT 8V ... 6415-21
. 231
180-181 VIEWSONIC .. . . . .

MULTIMEDIA

H18
247-248
43-44
297
299-300
190
88
101 -1 02
278

C0J0X INC .. .

340

CTX INTERNATIONAL INC .. .
HIGH·RES TECHNOLOGIES ..
HSC SOF1WARE . . . .
MEDIA VISION INC .. ... ....
MITSUBISHI ELECTRONICS .
NANAOUSACORP
SILICON SHACK .

161
152
170
203
221
. 178
341

PRINTERS/PLOTIERS

H19

17 AMERICAN SMALL SUSI NESS . . . . . . 143
409 ASP COMPUTER PRODUCTS . . . .. 8415-58
208 BU FFALO PROOllCTS
332
88 HEWLffi PACKARD . ..
.. . . 56-57
67 HEWLETI PACKARD ..
. 174,175
437 MINOLTAGMBH . . . . ~
841S-11
112 OUTPUTTECHNOlOGYCO
.184,195
115 PANASONIC DOT MATRIX ..
188
804 PAINTERS PLUS INC ... . ..
8450.9
SOF1WARE PUBLISHING .
.. 20,21
148 TEKTRONIX .
123

.. 8415-29
... 289
. 95

.. 167
PROGRAMMERS

H20
LAPTOPS & NOTEBOOKS

186
580
576
593
617
158
188

MOMENTA CORPORATION .. ...
.82-83
REYER COMPUTERINC .... .. 8411W·3
REVERCOMPUTEAINC ... ..... 84NE·7
REVERCOMPUTER INC .
.. . 84PC.5
REVERCOMPUTER INC ...
USO.I
TEXASINSTRUMENTS .. .
.. . 83
ZENITH DATA SYSTEMS .
102

241
282
284-265
127-128
279-280
212
284

MAIL ORDER

447
236
235
557·558
219
238
240,294
2211-229

278
449
453

JEST · USA . . .
.. 8415-n
ADD ON AMERICA .. . .. . .. .
.. . 341
AOllANCE BUSINESS CENTER . ..... . 325
ALLFAX INC .. .. .. .. .. .. .
.. . 84llW-5
ASTRIXCOMPUTEACCRP ..
351
B & B ELECTRONICS ..
. 331
B & C MICROS'ISTEMS . .
. 347
BLUE STAR MARKETING . .
311
BUYERS MART SECTION .
. . .. 349-355
BYTEBITS .. . .. .. .. .. .. ..
.. 8415-74
COMPEX INTERNATIONAL.
. 8415-21
COMPUCLASSlCS .
. 8415-61
COMPUMARI .
• 84UK·7
COMPUNEEDS
8450-11
COMPUSOUOCEINC
.... 8450-14
COMPUTER OUICK ..
.. .... 8415-24
COMPUTERLANE UNLIMITED .
. ... 320
CYBER RESEAOCH .
. 314,315
DATA HUT • . .. .. .. .. .. .
.. .. 321
OERBYTECH COMPUTERS .. .. 84S0.21
DIAMONDCOMPUTER CENTER . 84Pc-1'
GEMINI MARKETING INC .
. 331
GLOBAL ELECTRONICS . . . .
. 322
HI.COMPUTER CCMPANY . .
. 84$0.19
INTEL CORPORATION .
. 338
JOA MICAOOE\llCES .
8415-19
JOA MICROOE\llCES ..
361-364
NEVADA COMPUTER .
.. . 311
PACIFIC COMPUTER .... .. .. ..
. 222
PRECISION DATA PRODUCTS ..
. .. 347
PROGRAMMER'S PARADISE ....... 73-75
PROGRAMMER'S SHOP ........ 290-293
S'NW ELECTRONICS
. 238
SOFTLINE CORP .. .. .. . . .. 8415-31
TECHNOLOGY PONER ENTERPRISE .. 340
UNITED HITECH CORPORATION ... 8415-47
USA SOFTWARE . .
. . 8415-25

181
404
32
33
485
210

.. .. 184
Al.ACRON
. 8415-67
AMOS .
.. ........
CAPlTALEOUIPMENTCC ..
. 154
CAPITALEOUIPMENTOO. ..
. ... 155
DATRONTECH ... ... .
... 84UK·13
324
FIRST SOUOCE INTL

469
418
417
464
815-616
81M14
420
245
223
231-232
595-588
589
291
289
80M09
280
431-432
6-7
288
113
271
89
134

MEMORY/CHIPS/UPGRADES

H14

S03

Page No.
COMMUNICATIONS/NETWORKJNG

18 ARTISCFT .......
211-212 FUTURUSCORPORATION
79 IN\llSIBLE SOFTWARE .
107 NORTON·W JBERT .
193-194 SOFNET.

. 288
... 335
274
.. 125
..... 251

DATAACQUISTION

$04

268 MICROSTAR LABORATORIES .
104 NATIONALINSTflJMENTS . .

SOS

. ..... 348
. . 15

DATABASE

22 Bl.ACK & WHITE INTL . ..
.. 254
BORLAND INTERNATIONAL . . . ... 132A-D
295-296 BORLANDINTERNATIONAL .
133
191 VCHSOFTWARE
..... 298

EDUCATIOllAL

$06

11-8 ABACUS SOFTWARE . . . ,
... 255
180 LOGICUS INCORPORATED . .. .... . 236
UNIXWORLD ....
.... 299-301
WlNDCREST/ M·H ..
.. 330A-8
WINDCREST IM·H
.. 331

BP MICROS'IS TEMSINC
KILASYSTEMS .. . .. .. .
LINKCOMPUTERGRAPHICS .
RAINBONTECHNOLOGIES .
TRIBAL MICROSYSTEM S . . . . . . .
UNIVERSAL CROSS-ASSEMBLERS
XELTEK

346
.. 347
. 342
. . 95
345
. 347
341

ENGINEERINGISCIEHTIFIC

5117

287
305-306
301
458
1411-147
91
90
130
141
142·143
154,293
113-185

BINARY TECHNOLOGY INC .......... 342
COMPUTER SOLUTIONS .
8415-76C-D
DATA 1/0 . . .
. .. 348
DESIGN SCIENCE . .
. .. ..... 134
DSP DEVELOPMENT CORPORATION .. 280
JANDEL GMBH .. .. . .. .. . .. 8415-42
LANOMARKRESEAOCH INrLCORP . 232
MATHSOFT INC
108
MATHSOFTINC ..
229
SAS INSTITUTE INC (N.A) .
.. .. 287
SPECTRUM SOF1WARE .. . . ..... .. .. 270
STATSOFT .. .. .. . .. .. .
. .. .. 140
TOUCHSTONE SOFTWARE .
.. .. 264
WOlFRAMRESEAOCH .
168

S08

ENTERTAINMENT

211-29 BUREAU OF ELECTRONIC PUBLISH ER .. 86

GRAPHICS

S09

460 AL·RASSM1 AL·ARABI
.. 8415-74
19-20 A\llEWTECHNOLOGY
..... 1118
243 CE OAR SOFTVIARE .. .. .. .. .. .. .... 342
304 COMPUTER SUPPORT GROUP
... 239
41-42 COREL SOFTWARE .. .. .
38
43-44 crxINTERNATIONAL INC
181
301 DSP DEVELOPMENT CORPORATION .. 280
8111-819 ELCEECOMPUTEKINC .
.. 84S0.18
253 EVENT HORIZONS
. 345
299-300 HSC SOFTVIARE
.
170
187-188 IMAGE NORTH TECHNOLOGIES ..
220
73 INFORMATION & CONTROi.
1118
93 MICROGRAFX
.
109
96 MITSUBISHI ELECTRONICS . .
. . 221
101-102 NANAOUSACORP
. . 178
137
111 NOi/A INC .. .. .. .. . .. .
PACIFIC DATA PRODUCTS .
• 97
148 TEKTRONIX ......
123
182 VLEERMUISSOFTWARE
.. 240

TAPE DRIVES

H22

H13

Inquiry No.

MONITORS & TERMINALS

H17

LAH HARDWARE

415-416 COMPEX .......... .
llYAMA ELECTRIC CO .... .
127·128 RAINBONTECHNOLOGIES ..
135-136 SOFTWARE LINK. THE

.... 341

ACMACOMPUTERSINC .. ..
.. ... 317
AOllANCE BUSINESSCENlER
.. 325
AOllANCEDLOGICRESEAOCH .
.2,3
AGCELECTRONICSCORP .
.. 8415-14
ALLFAX INC .. .. . .. ..
. 8411W·5
ADC INTERNATIONAL .
. 8415-34
APPRQ INTERNATIONAL INC
. 8450-13
APRICOT COMPUTERS LTD
. 8415-12,13
APRICOT COMPUTERS LTD .. 14UK-10,11
ASTRIX COMPU TER CORP . .
. 358
AURORA .. . ....... ........ ... 8415-73
BLACKSHIP COMPUTER SYS . . .. .. .. 260
BLUE STAR MARKETING
.... 319
BROMCOM COMPUTERS LTD .
. 84UK·3
C&JCOMPUTER .. .. .. .
84PC-18
CENTRALCOMPUTERCCRP
.. 84UK·l7
COMPAQ COMPUTERCORP ...... .. 12·13
COMPUNEEDS ........
.. .. 8450.11
COMPUSOUOCE INC . .
. 84S0.14
COMTRADE .. .. . .. .. .. .. ..
.. 328
CPC COMPUTER PROOllCTS
..... 338
DAN TECHNOLOGIES .
. 8415-5
DATAHUT .
.. .. 328
DATATRANS .. .. .. ..
. 84NE·13
DELLCOMPUTERCORP .
.. 28,29
DELLCOMPUTERCORP .
.. ... 30,31
DELL COMPUTER CORP .. ..
.. 372A-8
DELL COMPU TER CORP (N.A.) .... Clll,ClV
DERBYTECH COMPUTERS ....
84S0.20
DOLCH COMPUTER SYSTEMS . .. .... 55
ELEK TEK (N.A.)
..... 334
ELONEX .. .. .. .. .
8415-45
EffiO COMPUTING
.. 337
EVEREXSYSTEMS . . .
. 8415-17
FAST ELECTRONICS ... . . . . . .. . 8415-85
FIRST INTERNATIOtlALCCMPUTER 8415-33
. ... .... n
FLYTECH TECHNOLOGY .
GATEWAY 2000 .. .. ..
. .. 33-37
GATEWAY 2000 (INT'L) . ..
.. Clll,CIV
Hl·COMPUTERCOMPANY
.. 84$0.18
IBM CORP ..
. 40,41
IBM CORP .. .. .. .. .
162
INTEL CORPORATION
.148,149
INTERSYS .. ........ ............ .. 321
JAMECC ELECTRONICS .. .
.. 100,101
JET COMPUTER PRODUCTS ...... 84Pc-3
JUKO ELECTRONICS
.. ... . 8415-53
LODE STAR COMPUTER ..
.35&-357
LUCKY COMPUTER CO .
.. .. 8411W·1
LUCKYCOMPUTERCO
. 84NE·11
LIJCKYCCMPUTER CO
. 84Pc-11
LIJCKY COMPUTER CO
. . ... . 845().J
MANCHESTER EQUIPMENT CO 84NE·A-8
MANCHESTER EQUIPMENT CO .. 84NE·1
MEGADATA .. .. . .. . . .. .. .. . . .. 8415-32
MICROLINE COMPUTERS .
. ... 323

Inquiry No .

KEYBOARDS

457
412
45-46
13
1011-109
1811-189

COMPUTER SYSTEMS

207
235
11)-11
402
557·558
4D8
812
408
462
219
410
23
2211-229
463
592
466

231

21 BIT SOFTWARE INC .

H12
H05

PageNo.

Inquiry No.

152
14-15
39-40
468
80-81
185

JM Oo\TASTORAGE PRODUCTS
AMERICAN MEGATRENDS .
CORE INTERNATIONAL
CRISTIE ELECTRONICS LTD .
IOMEGA ... ......
OUANTECH INT'L . . ..
VOGON ENTERPRISES LTD

H23

89
.. 99
..... 139
. 84UK·9
147
158
342

S11

UPS

S13

16 AMERICANPONERCONVERSION
.. 158
405 AMERICAN PONER CONVERSION .. 8415-46
116 PARA SYSTEIAS ....
136

SOFTWARE
S01

88

117

201

126
440
193-194
170

5112
61
8111-811
584-585
579-580

COMPUSAVEINTERNATIONAL .. . 8415-62
COMPU TERLAN E UNLIMITED .
.. 320
GLOBAL ELECTRONICS
.. 322
GREY MATIER
. 8415-57
PACIFICCOMPUTER .
.. 222

31
429
290
436
144

CALERA RECOGNITION SYS .
I XILTD ..........
ITERAT ED SYSTEMS
PAOGRAMMER'SOOYSSEY
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157
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213
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309
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. 87
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104
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. 11
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. 8415-37
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346
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EDITORIAL INDEX BY COMPANY
Index of companies covered In articles, columns, or news stories in this Issue.
Each reference ls to the first page of the article or section in which the company name appears.

Company, Paa:e #

Inquiry#

A
Abacus Concepts, 198
Abbot, Foster & Hauserman, 198
Adobe Systems, 26
Advanced Logic Research, 261
Advanced Micro Devices, 26
Alcorn, 118
AimTech, 198
Alcom,226
Aldus, 206
Alias, 198
Allen Computing, 226
Allen Communication, 198
Alps America, 63
AMA Computers (USA), 226
American Foundation for
the Blind, 118
American Micronics, 249
AND,310
Andataco Computer Peripherals,
Apollo Computer, 295
Apple Computer, 10, 26, 177,
189, 285, 310
Arche Technologies, 85
Ashton-Tate, 131 , 198
Ashton-Tate/Borland, 206
Asia Communications, 310
ASM International Center for
Materials Data, 84
Asymetrix, 198
AT&T, 113, 150, 249, 285
AT&TGraphicsSoftware, 198
Authorware, 198
Autodesk, 198

1181
1182
1238

1158
1196
1228
1311
1183
1197
1276
1229

cCaddylak Systems, 19B

1062
1148
1159
1312

1309
1198
1184
1199
1185

1060

E
Eastridge Technology, 198
Edudisc, 198
Electric Image, 198
Ensure Computing Systems, 62
Epson America, 26
Evergreen Technologies, BO

1166
1202
1188
1274
1302

FCB/San Francisco, 26
Fox Software, 131
Gammalink, 226
General Parametrics, 198
Genson Development, 131

1157

1160
1161
1186
1162

1226
1237

1299
.1214
1187
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1230
1167

H
Harris Laboratories, 66
HEM Data.BO
Hewlett-Packard , 226, 310
Hitachi, 310
HSC Software, 198
HyperPro, 198
IBM, 10, 26,46, 118, 141, 19B,
206, 226, 271, 303, 307

1275

D
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1225

G

Canon, 26
Castelle, 103, 226
1222
C-Cube Microsystems, 163
CEITSystams, 19B
1200
Chartersoft, 206
1313
Chemical Design, BO
1304
CIGNA, 303
Cirrus Logic, 26
Cisco Systems, 26
Coda Music Software, 310
Colby, 285
Commodore Business
Machines, 19B
1201
Compaq Computer. 271 , 2BS
Computer Associates International,
198,206
1163
1314
ComputerSupport, 19B
1164
Copam USA, 62
1273
Covox, 66
1283
Crystal Semiconductor, 26
Cyantic Systems, 295
1146
Datastorm Technologies, 103
Dayna Communications, 261
DEC, 271, 295
Dall Computer, 2BS
Delrina Technology, 76
DeScribe, 46
Digital Arts , 19B

Meridian Data, 103, 198
1315
1165

F
80
1305

B
Bell Computer, 62
Berkeley Systems, 11 B
Blscom, 226
Borland International, 10, 46, BS
Brooktree, 26
Brother International, 310
Brown Bag Software, 198
Business & Professional
Software, 19B
Byte by Byte, 19B

Digital Communications, 226
Digital Research, 206
Digital Video Applications, 198
Digitalk, 46
DMA, 1!)3
Dolch Computer Systems, 285
Dragon Systems, 118
Dr. T's Music Software, 26
Dynamac Technologies, 285
Dynaware, 310

IDT, 271
IEPS Electronic, 68
Independence Technologies, 72
Innovative Communications
Systems, 19B
Integrated Information
Technology, 163
Intel, 26, 103, !63, 177, 226, 249

1285
1300

1168
1169

1170
1203
1212
1316
1287
1292
1171

1224
1231

I. P. Sharp, 141
Iverson Software, 141

J
Jandal Sciantilic, 84
Jansen & Partners
International, 46, 303
Jet Propulsion Laboratories, 131
Joint Photographic Experts
Group, 26, 163, 189
JVC Information, 63

1306

1277

L
Lead Technologies, 26
Librex, 285
Lotus Development, 10, 26,
46, 206

1215
1317

Merrill Lynch, 141
Mlcom-lnterlan , 226
Microbank Software, 76
Microelectronics and Computer
Technology, 26
Micrografx, 206
Micron , 163
Microsoft, 10, 26, 46, 76, 177,
198, 206, 271 , 307

Microtest, 68, 103

Nanao USA, 46
Nantucket, 131
National Institutes of Health, 118
NEC,271
Network Technology, 198
New Media Graphics, 26, 66
Next, 26, 113, 163
Niles & Associates, 80
Norton-Lambert, 68
Novell , 226
Ntergaid, 198

1173
1213
1297
1319
1223
1286
1271
1155

1216

1205
1284
1301
1288
1206

1232
1061

p
Palindrome, 85
Panasonic, 285
ParaGraph, 26
Paul Mace Software, 19B
PC Power & Cooling, 310
PenWare, 76
Peripheral Land, 63
Personally Developed
Software, 19B
Philips-Signatlcs, 163
PictureTel, 163
Pioneer Communications
of America, 85
Pl Systems, 26
Pixar, 19B
Pixel Semiconductor, 26
Portable Energy Products, 26
Proxima, 206
PSC,271

1152

1174
1295
1279
1175

1150
1190

1323

Q
Ouadtel, 249

R

1291

The Saelig Co., 68
The Santa Cruz Operation, 26,
113, 271
Saalevel Systems, 66
Salko,310
Seiko/Epson , 26

Sophco, 131
Spiral Software, 84
Starlight Networks, 26
The Stirling Group, 72
Storage Dimensions, 85
STSC, 141
SunConnect, 26
Sun Microsystems, 26, 113, 257,
271 , 295
SunSoft , 271
SuperMac Technology, 198
Symantec, 85, 206

1191
1147

1233
1192
1176
1217
1320
1307
1290
1156

1235
1177
1153
1321

SynOptics, 26
Tandy, 285
Tatung, 26
TaleSensory, 62
Terral.ogles, 72
Texas Instruments, 163, 249, 285
Thomas Conrad, 303
Thomson Digital Image, 198
3-D Visions, 84
3M,26
Tiger Media, 198
Toshiba, 249, 2BS, 310
TouchVision Systems, 198
TraceCenter, 118
Traveling Software, 2BS
TrueVision, 26

1272
1293

1193
1310
1207
1178

u
Umax Technologies, 63
United Software Security, 85

1278
1154

v
Vermont Microsystems, 66
V_Graph, 19B
Videol.ogic, 26, 19B
Vislonetics International, 19B
Vision Imaging, 19B
Visual Communications
Network, 19B
Visual Information
Development, 198

1281
1208
1209
1179
1210
1180
1194

w
Watcom,46
Watson Research Lab, 141
Wavefront Technologies, 198
Western Digital, 46
The Whitewater Group, 72
Wonder, 19B
WordPerfect , 206
WordStar International, 46
Wordtech Systems, 131

1195
1294
1211
1322
1215

x
1308

s
1151

SGS-Thomson, 163
Sharp, 26, 285
Siemens-Nixdorf, 271
Silicon Beach Software, 198
Siren Software, 295
SkyTek, 226
Smith Corona, 310
SofNet, 226
Sortlmage, 198
Software Publishing, 46, 198,
206

T

0
Okidata Microsystems, 26
Opcode Systems, 310
Open Software Foundation, 113
Optus Software, 226
Outbound Systems, 2BS

Radius, 26
Recital, 131
Rogers Cable TV, 26
RSoft, 84

Mark of Iha Unicorn, 310
Massachusetts Commission
for the Blind, 118
Maximum Storage, BS
MCI Communications, 11 B
Media Cybernetics, 72

1318

N

M
1172
1189

1298

MicroWorld , 62
Mindcraft, 85
Mips Computer Systems, 271, 295
1303
Molecular Design, BO
Morgan Stanley, 141
Motorola, 26
Moving Pictures Experts Group, 163
M-USA Business Systems, 76
1296

LSI Logic, 163, 271
MacroMind, 198

1204
1221

1289

1282

Xerox, 63
Xing Technology, 26

1280

z

Zenith Data Systems, 226,
249, 2B5
Zaos, 2B5
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Free Software From Top
Publishers Online!
Preview the latest software instantly through BYTE DEMOLINK-lt's easy, all you
need to access BYTE DEMOLINK is a PC, a modem and a telecommunications
program and the latest demo software is at your fingertips!

. . . Drafix Windows CAD 2.0
-

Foruight ReJOUrces COIJ>Or.ition'• Or.aflX Windows
CAD 2.0 (now In iu 3rd genmtion) mmies the
ease of use of Windows with a wen-muscled 2D CAD. lndudes
featuru not yet found In CAD.
Select the file drallx.oe

II

Mathematica 2.0

Mathematica 2.0 Is the leading softWlr? system for
numeric, symbolic, and graphical comput>tlon used
lnternatlo~lly by professionals In almost <:<ery area of scientific
and technical computing, on nearly 20 computer platforms.
Madtematlca, by Wolfram Research.
Select the file mathmat.exe

II

JMP 2.0

JMP 2.0 by SAS Institute b a st>tistlal
visualiDtion program for dte Macintosh
designed to bring innooti'te St>tntial techniques to the
mearcher. JMP is small yet capable. focused, yet widely
under>t>ndable, unified and up-to-<late In iu me!hodology as well
as In Its technology. JMP 2.0 b designed to do many more thlngt
without :iny change In the per>0Nlity of the original JMP.
Select the me jmpdemo.slt

II

ZylNDEX

ZylNDEX. by ZyLAB Corp. is the premiere text
retriml system for DOS :ind Windows. Search
thousands of documents in seconds, reprdless of where
documents are located or with what word processor they

II

C-scape

R

The Oaldand Group's C·sape

-

is a programming tool for
It is a powerful, object·

programme~

11 1 1111

-

oriented interface management system
that includes a function library :ind a ICr?en designer. The C
sape Jibroy is :in extel\Slvf tollection of functions for working
with wiindows. dat> entry screens, Input validltion, menus, text
editing :ind hypertext context·sensiti'te help.
Select the file csape.exe

II

Nemesis Go Master

II

Nemesis Go Junior

Glockenspid CommonView 2 is a
C++ application frameworlt for quick
cevelopment of applications port>ble between
Microsoft Windows, Present>don M:inager, OSf/Modf and HP
Neww..,..
Select the file comvlew2.ue

II

Go Is an easy-to-learn stmegy game which is
the nadonal pme of Japan. Go is considered a
philosophical :ind analydcal tool, In •ddition to being :in
addicting pme.

CommonView 2
Illustrator Diskette

Look&Feel Screen Designer
An interactive screen editor that generates C source

code for the scroens or saves them In a me callable

at runtime-by The Oakl:ind Group.

Select the file lnfdemoz.ue

lotus Magellan 2.0

Ideal lor novices :ind Go Muter is intended for the
serious Go swdent. Both are from Toyogo Inc.
Select the file gojr.exe for HS DOS Go junior
Select the file 1omast.exe for HS DOS Go Harter
Select the file 10Jr.bln for Macintosh Go junior
Select the file 1omut.bln for Macintosh Go Master

. . . C++Niews
. . An object-oriented development environment
for MS DOS Windows 3.0 based on C++, from
CNS Inc . Includes over 75 C++ classes (widt complete source)
:ind development tools suth as class browser, dialog code
gener.ator and tlass documentor.
Select the me cvlews.exe

lets you find, view, :ind use all dte information on
your PC. You c:in Ylew files as they appear In your
fM>rite progr.am
Select !Ito file magellan.exe

II

Quattro Pro 3.0

Bori>nd's powerful spreadsheet widt featuru
induifU>g flexible JD consolidation, macro building
:ind debugging. fuUmouse support. pull-down menus. 132
char.acter-wide cfispby. :ind 32 resit>ble windows provide modem
user incerface.
Select the file quattro.exe

we:re created.

Select the file zylndeuxe

II

GLOBALHERB

The world's most comprehensivt library of Herbal
Information for your personal computer. find
,.fe solutions for health problem~ User friendly with adv:inted
mearch apabiities.
Select the file alobalherb.exe

Multi-Platform Zortech C++
Zortech's mult!-pbtform C ++ compiers provide all
the benefiu of Industrial strength C++ with the
'!"'ed :ind code size you would expect from the ben C compiler>.
Only Zortech c:in gM! you total portabt1ity to MS DOS, Windows
3.0, OS/2 DOS 386 :ind Macintosh. No matter what pluform
you choose a signific:int performance Increase wnJ be realized.
Select the file zortech.exe

Circle 30 on Inquiry Card.

Be the first to evaluate the latest software for just the cost of a
phone call! To connect with BYTE DEMOL/NK, call the office
nearest you today/

E'JTE Free Demo Download

LINK 617·861 ·9767*

·call the nearesl DEMDLINK office anytime. Telecom settings: 2400 or 1200 baud,
8 data bils, 1 stop bit, and no parity. Enter DEMOLINK at the prompt.
Chicago

Denver

Los Angeles

New York

San Francisco Toronto

Washington . DC

312-616·1071 30J.220-0J28 213·383·9856 212-797-5620 415·434-4510 416·960 3187 202·463 4920
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Where Do You Go for Help When
You're the Expert?
BIX - the On-Line Service for
People Who Know Computers!
et answers,
advice and code
from top
programmers,
designers, and consultants.
BIX is home to hardware and
software engineers, systems
designers, independent
consultants, technology buffs
and computer industry
celebrities. All sharing

information on their favorite
subject ... computing!
And the resources on BIX
are substantial.
More High-Quality Tools
and Information on BIX.
Our software libraries
are packed with the latest
high-quality tools, programs
and code to help you do a
better job. So, whether you're
looking for a special utility,
TSR, highly qualified advice
or just stimulating
conversation, you'll find
it on BIX.

Get Answers in These
Conferences and Many Others:
borland

Borland International
official technical
support
c.plus.plus Discuss the C++
programming
language
ibm.windows IBM/Microsoft
Windows
ibm.os2
OS/2 Operating
System
ibm.utils
Utility software for
IBM Computers
microsoft
Products from
Microsoft

Subscribe to BIX On-line
for Only $39 a Quarter Now!
Just set your telecom
munications program for full
duplex, 2400 or 1200 baud,
7 bits, even parity, 1 stop bit.
Get your Visa, MasterCard,
or American Express card
ready. Have your modem call
617-861-9767*, enter "bix"at
the prompt. When you are
prompted for "Name?" enter
"bix.deal" and complete
on-line registration.
Money-Back Guarantee!
Try BIX for 30 days and if
you're not completely satisfied,
call Customer Service and we'll
refund your subscription fees.
But if you decide BIX is for
you, we'll give you an
additional 30 days on your
annual subscription.

IJIX

•c onnect to BlX locally via BT Tymnet-ca ll 800-336-0149 for your local access number, fees are outlined on-line. B!Xhandles billing for BT Tymnet
connect fees. Other access available. Call BIX at 800-227-2983 or 603-924-7681 for more information.
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Cirde 450 on Inquiry Card.

PRINT QUEUE
HUGH

KENNER

The Bubbly and the Babbly
AI guru Roger Schank explores the human mind
through the art of fine dining
oger Schank's work you've likely heard of if you've fol
lowed AI lore. At Yale he and his students worked out
"scripts." To make sense of the sentence, "Jim went to
McDonald's and had a hamburger," a script needs to
tell the program that had means ate; also that Jim paid
money. "Jim went to McDonald's with 11 cents in his
pocket" won't work ifthe script knows about hamburger pric
ing; nor will "Jim went to McDonald's and had a bath," if it
knows anything about McDonald's at all. What needs to be
known about McDonald's is in a "fast-food script."
A "restaurant script" would be different; for instance, you
don't line up at a counter but are shown to a table, and someone
approaches with a menu, maybe also a wine list. Either way,
there's food, and there's payment. Scripts, constantly updated,
make the world habitable, whether for you and me or for AI
programs. The more refined your script, the fewer the sur
prises. "Regional cooking" is even apt to mean that you'll not
be surprised at all; hence you won't even remember the meal
save as an instance. (Gourmets try to have meals they'll re
member: controlled surprise.)
Schank now heads the Institute for Leaming Sciences at
Northwestern University. Also, he flies about the globe ,deliv
ering papers, but only if (a) the host institution will fly him
first class and (b) it's located where there's decent food, b_}) his
pretty exacting standards. "Roger Schank loves to eat and
drink," commences the jacket bio on his newest book. "He also
loves to think about eating and drinking. And, in The Connois
seur's Guide to the Mind, he takes us on an idiosyncratic tour of
restaurants and wineries in order to explain how the mind
works ." That's a fair description of a strange book indeed.
Subtitled How We Think, How We Learn, and What It Means
to Be Intelligent , it has chapter titles like "Knowing in Japan"
and "Finding and Following Scripts in Atlanta." What we do in
such places, it seems, is mainly eat, and it's true that our expe
rience of foreign cities is apt to be defined by restaurants. So
what script do we need, Schank is asking, to cope with a Paris
three-star restaurant?
Well, a long one. Part of it goes, "Order the cheapest wine on
the list. Ifit isn't any good, they will tell you; if they don't tell
you, and it is bad, send it back." What you 're after is the best
wine at the lowest price; but you 're also countering the wine
steward' s script, which says, "An American knows nothing
and will either order something ridiculously expensive . . . or
will order some cheap white wine because he doesn't really
like wine." It's when you send it back that your script is besting
his. In America (although not in savvy France), Schank has
more than once ended up with a good wine gratis.
So what, you are asking, is the computer connection? Well,
that Al depends on succinct worldviews, which are always
scripts. A way of learning to write them is to study our own

R

behavior, always script-dependent. And it seems that if we nar
row our attention to restaurants, we can cover the entire field.
Eating being the most basic of human needs, ways to get some
thing decent-even memorable-to eat seem to comprise the
whole theory of scripts.
We memorize, for instance, by telling stories; and the sooner
after the event we narrate its story, the more surely we 'II recall
it coherently. Otherwise, its details will get scattered among
other scripts. A wonderful chapter records what seven guests
remembered of a fine dinner after 42 months. Since none of
them seems to have made a story of it soon enough, they might
have been describing events on different planets.
Another theme: When we drink beer for the first time, we
"create a new category. Beer is something else." And, "Once
that is done, we are on our way to becoming an instant expert.
The next time someone serves us a beer, we can announce
proudly that Miller just doesn't have the flavor of Budweiser."
And such pronouncements, made by amateurs who've had but
two beers in their life, "are usually quite accurate." Think
about that when you think about small databases.
And, "Questions are the important thing. Answers are less
important. Learning to ask good questions is the heart of intel
ligence. Learning the answer-well , answers are for students.
Questions are for thinkers." And there are just three kinds of
questions: (l) Reasons: "What goals does a relevant actor
have?," (2) Causation: "What chain of events caused an event
to take place?," and (3) Outcomes: "What will happen next?"
But where do answers come from? "Answers come from re
mindings. This is one reason that your mind wanders. Every
time you get reminded you get an answer of sorts, but, more
important, you get a new question." No, this isn't an Al how
to, but it deepens your respect for what can go into Al.
One dissent: Despite several Schankian assertions, it is not
true that there is no good food in Spain. In a week in Barcelona,
my wife and I were never let down, not even when we chose a
place at random. Next time, if he'll wrangle three first-class
fares to Barcelona, Roger Schank can play an unfamiliar role:
He can be our guest. •

The Connoisseur's Guide to the Mind: How We Think, How We
Learn, and What It Means to Be Intelligent, Roger C. Schank,
Summit Books, 1991, $20, 288 pp., ISBN 671-67855-8.
Hugh Kenner is Franklin and Callaway Professor ofEnglish at
the University of Georgia. He writes for publications ranging
from the New York Times to Art & Antiques. His recent books
include Mazes and Historical Fictions. 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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STOP BIT

BEN

THE DANGERS

SMITH

OF MULTITASKING
nee a month, I begrudgingly clean up the stacks
of press releases, article proofs, and reference
books that I accumulate in my little office. The
truth is, I love organized clutter. It means that ev
erything is close at hand.
Even when there are no piles of books and papers, and
all the pens and pencils are neatly arranged in my col
lection of coffee mugs, I still have a private place of or
ganized clutter: the windows
Becoming accustomed
on my workstation screen.
Each has a separate applica
to a complex multitasking tion program running in it. You
know the expression about
environment can harm
people with a neat desk? My
coro ll ary is: "A clutlered
human communications
screen is the sign of a produc
tive mind." But there is a trag
ic element to this temperament.
As anyone who swims daily in the white-water rapids
of information now will explain to you, all but the most
menial tasks involve interrelationships of information
that are as important as the information itself. A soft
ware designer cannot anticipate alJ these relationships
for us because we create the relationships ad hoc. Even
with pop-up windows and drop-down menus, most ap
plication programs cannot give us the tlexibility that we
need.
The best computing environment for us is one where we
can create, reveal, hide, and destroy areas of informa
tion as we need them: a multitasking window environ
ment. MultiFinder for the Mac, Windows and Presenta
tion Manager for tbe PC, and the X Window System for
Unix provide us with what we need. But before we jump
in, we need to look at the compound-windowed envi
ronment issue from the viewpoint of how it affects not
onJy how we work, but also how we think.
The simplest environment is a single-tasking command
line environment like the DOS command line . When us
ing this single path to a single computer program, we
tend to think linearly: one step after another. Compared
to the way we handle the information of the events in
our daily lives, this environment is simplistic. When we
work with a multitasking shell like the Unix C shell or
Korn shell or even virtual terminals on a PC Unix console,
we start thinking in terms of doing operations in parallel,
but with on ly one stream of input and output in front of
us at a time. The parallel relationships must be main
tained in our minds as we deal with each stream inde
pendently, one at a time.

0
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When we are working in a multitasking windowed en
vironment, we have concurrent paths of communications
with many programs, and we begin to think in a multi
tasking sort of way. Rather than focusing on a single
task at hand, we widen our focus to several tasks. If the
tasks are connected, our attention includes the relation
ships between those tasks.
The mental difference is somewhat similar to the dif
ference between conversing with one other person and
carrying on conversations with a number of people at
the same time. When the conversation is one-on-one,
our attention focuses primarily on content. However,
when more than two people are involved, our attention
will often drift to focus on the relationships of the other
participants.
Some of us find it impossible to get any content from
conversations with more than just a few people. We all
have some upper lim it at wh ich the relationships (and
cross-conversations) make it impossible to get any in
formation from the subjects of conversation-the cock
tail party syndrome. Likewise with computer interfaces,
there is an upper limit of productive complexity, and that
limit moves upward with experience.
The dangerous aspect of becoming acc ustomed to a
comp lex multitasking windowed-computing environ
ment is that it can become habit forming; as we .learn
how to accept one level of information, our appetite in
creases. And as we become dependent on seeing the
world through our highly evolved computer systems, we
become intolerant of the slower and Jess predictable
world of normal human communications. We become
impatient. We filter out the subtleties of conversation.
Eventually, we will eliminate the richest aspect of our
lives: the real world around us. Instead of computers be
coming extensions of us, we will become little more than
extensions of our computers. •

Ben Smith is a BYTE technical editor. He is the author of
UNIX Step-by-Step (Howard W Sams, 1990) and coau
thor of Unix System V Release 4 System Administra
tion, 2nd eel (Howard W Sams, 1991). You can reach lzim
on BIX as "b ensmith " or on the Unix network as
be11@bytepb. byte. con.
Stop Bit is a forum for i11form ed opi11ion 011 personal co111 
p11ti11g topics. 11ie opi11io11s expressed are those of the a11tlror
1111d 1101 necessarily those of BYTE. Your contributions a11d
commellls are welcome. Write to: Editor. BYTE, One Phoenix
Mill lane, Peterborough, NH 03458
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Fasten your eat belt . Because now you can get the speed and power of
an i386'" ystem without laying out any seriou dollars. Or having to deal with a
su pect company.

Its the Dell

325P for only $1,999. This full-blown 25 MHz, i386DX system with

an 0 MB hard drive offers maximum perfonnance at the lowest po ible price.

So it' ideal for any mainstream business application. And it comes from Dell,
a company that has built a $546 million international business in just 7 years.
When you buy from Dell, you always deal with us directly. So there's no high
dealer margins or emitic support. You'll get a computer we de igned, manufactured,
and rigorously tested ourselves. And it comes with the service and support
that helped u become one of the mo t awarded PC companies in the world .
So don't wait. Call us today for the Dell 325P.
Because even though the price is stripped down, the computer isn't.

IT'S KIND OF LIKE GnTING A PORSCHE
FOR THE PRICE OF A YUGO.
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COMrUTER
-----CORrORATION
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LeaseO: $354/month. **

Lease: $64/month. *~

flfr The Dell S~ 450SE.•.. Upgradtttblz tr The Dell ,S)srem 4-ZODE .• fir UpgradCQbk ffllfl' Tht Dell 11rnn .mo.• tr i3B6
i486'" microproceSJOT running a1 50 MH;. - 320 i486~ microproa.<.!iJ nmning ar ZO MH:. - 100 microproceSJOT ruM/ng a1 33 MH r. - 80
MB Ul11.;Scan~ 14C s,sram - $9,799 - Price MB UltraSam HC S)'ltem - $3 .699 - Price lisitd MB Suner VG(\ (l 024 x768) Color
listitl inclvdes 4 MB af RAM~. 100. 200, 330 llJ1d inclvdes 4 MB af RAM•. 80, ZOO. 320. 330 and Sysrem - $3 ,399 - Price lisrd includts 2
650 MB hard drill(! configuratil/IU also a1'4ilablt. 33 650 MB har.d lntJ( configurations also alltlilable. Mil of RAM.~ SO, 100, 200, 320, 330 mid 650
MH. uprraJtablt syswru aL<0 a.wlablt staJting a1 U~ i486 sysums also availablt; 33 MH: MB h.trd driie configuratiom also availnble. 15
$6,599 and 20 MH~ i486SX upgradeable 5Y~llml scarring ai 4,499 and 50 MH~ 5)51<1115 1Wrting
MHt ryJreim also availablt=ring ar $2.599.
also a"1ilable sranilig al 5
at$6,499.

tr

Th4 Dell System 320SX. •

tr

i-386SX

minoj>rOCiiSOF running ar 20 MH:. - 40 MB VGA
Colo< s,srnn-$1699- Price liswJ incbuks lMB

of RAM.• 50. 80, 100, 200 ond 320 MB hard
drfoe configurhd.lll$ also afl<lil<W/¢,

.m.

IF YOU ALREADY BOUGHT
AN EXPENSIVE COMPUTER.BURN THIS
BEFORE YOUR BOSS READS IT.
,

'Performance Enhoncements' Within the fot megabyte of memory, 384 KB (450SE, 433SE. 420SE, 4500E, 4330E ond 420DE), 128 KB (320SX, 316SX and 320LT] and 96 KB (4860125, 3330 and 3250) of
lease. ·' Leasing a rranged by Leasing Group, Inc In Conodo and Mexico, con figurot1ons and p rices moy vary Dell ard D ell System aie 1eg srered rrademorks. UhraScon is o trademark and Tech
Users a l

1,784 business s11es. Smoll 10 Medium S1zec Businesses w ere based on ofl:ce si1es wrlh benvcen 1ond499 employees. Bes! Persoro l Compute1 1n Office Bos.ed End Use1 So1isfoct1on in Sma

Inside l ogo ore trademar ks of Intel Co1porotion . MS-DOS is o registered lrad emark of Mierosoit Corporolton. Dell disclaims proprie!ory intercsl in the marks and names of others . ..:.SeMce provM

SERV!Cll AND SIJl'PORT
rlre /fr.sc ,em" _.. TIJi.
fru uclini.:aJ 5!i/>IJorl hotline - - Toll-frtt, T«ltPax line f,,, 24-liour .s,s1t111 infomwion
On-liiie tBµll¢i ~d COlllllUDlimlio widt ctdmiad staff lind orlrer usm _.. Stlf·
diagri(ISdc Sllf~ - - Fru facrmy instaJlaiion of sdtatd MS-00~~ ~·
- - On-sire ~iidt senoice CO!Uraa includeil 111 rlre SJS!llll fijM;i:

*

COMPANY A \VARD'S
CM! has U/Qll :PC Wttk Cmpor111t &uisfaaion Polls on ~ 8 li!l1'J
Dell
ronkcd Btsr Personal Computer in Sll\(ill ro MtdJutn Si~ Bll!inmu in rlre J.D. Power mil
AssodaresCllSfl/llltY Satis/'ooion Index
Ddl lwum PClflO,{Jj 1991 WoddC!a.IJ AUU!il
fur Bcsr Sen~andS~.
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Lease.: $75/ITll)flrh.**
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Finally, computers for users who need blaz ing speed, bur don't have mo ney ro burn . Notebooks, desktops and servers
packed with features and priced significantly lower than comparable mach ines sold through trad itio nal retail channels.
And a ll backed by Dell , the company that's bui lt a $546 mill ion international business by a lways go ing above and
beyond the cal l. By putting them through tests rhc Marines would be proud of. And backing each one
with a service and support package described as "overki ll " by the edirors of PC Week.
So if you need a co mputer you can ti re up without getti ng fired, call Dell today. We promise you
won't get burned.

'Tlemory is reserved fo r use by !he system to enhance performa nce. Con

:ax is CJ se rvi ce
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be optionally disabled on ol l except 320LT. A ll prices and specilicahons ore subjecl 10 change \vilhoul no llcc. •• Payment bos.ed on 36-month, open-end

mark of Dell Corn:Ju ler Corporation . 1991 JD. Powe r a nd Associates' Computer End User Sa r1sfacrion Study: Phase I: Office Bmc.od Sma ll to Medium Sized Businesses!'""' Respcnses liom Business End

i to M ed ium Srzed Busine--..ses. J.D Power and Associates 1s o service mcrk of J.D. Po~vcr and Associa tes. ~ Cont ain.<> o n Intel " i386 "' ex lnid 1486 ·• n-icroprocessOf' lrllel is a 1egistered trademark and i..186. t486 and the lnlel

!ed bv third po rry

~Meer. On -511e &..--rvicc may not

be avoilablc m ccr1oin 1emore locot1ons Shipping. handling and a pp licable soles tax no11ncludcd in the p ri<e. ·'t)1991 Dell Computer Corporo 11on All righls reserved .

Circle 47 on Inquiry Card.

NOW .
YOU DON'T HAVE
TOBE RICH
TO BE POWERFUL
If you 're power hungry, Dell has an i486'" screamer for just $2,999
that's ure to satisfy. Because not only does this Dell®433 P pack a punch ,
it's also backed by the company that's known fo r doing d1ings righc.
A nd at Dell, that means doing business directl y with you.
Say you want to order a Dell, or. ask a fe w questio ns. Easy. Ju t

TECH STUFF
Smolp.,.nar.!a,_,b.e-jri:z tl1 $l$99rrU...cp$111/Jrovh..

call us and you'll be in touch with the people who not only sell Dell

tP i11!6~~ar3JMHt • Prio:tncli& VOA
Color- P!... -..,.., l MB RAM, llO MB lwd driw and fru //JtU1rJ
•u•ilaliwufsdoaMS-DOS'~ •
/00, 200crJ20MB
1-ldriw ain/iglami11U.......,,..
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