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It was the first time anyone 
ever took aportable all the way 
from Anchorage to Nome on a 
dogsled. Appropriately, the first 

portable PC to go the distance was 
the first product in an entirely new 

category of portables; the unique and 

innovative product that defined new standards for 

portable PCs: the HandBook, pioneered by Gateway 

2000. At just 2.75 pounds, measuring only 6 x 10 inches 

yet including a40MB hard drive, a backlit, use-it

anywhere sc reen and comfortable keyboard, the 
HandBook was the only choice for lditarod musher 

Frank Teasley. 
"I've always wanted a way to carry my racing 

strategy wi th me and to record my progress during the 

race," said Frank. "But l can 't afford any extra weight 

on the dogsled, and youdon 't find many electrical 

outlets on the trail. The HandBook easily fit in the 
dogsled, and I used it at checkpoints to review details of 

mi 

the trail ahead, information on my competition, and notes 

on my dogs." Because he couldn't recharge batteries on 

the trail, Frank ran his HandBook on AA batteries kept 

warm in hi s parka. co 

Frank sa id the HandBook's exclusive auto-resume en 

feature was a big plus, too. Being able to open the th 

HandBook and start working exactly where he left off 
made it effo11l ess to use. Ill 

Although the dogs slept an average of 12 hours a day if 

during the race, Frank was lucky to sleep 45 minutes daily. of 

He was busy making straw beds, putting ointment on the 
dogs' feet, replacing their polar fl eece booties, preparing 

their food, repairing harnesses and repacking while the 
dogs rested. "Sleepdeprivation can be hazardous to a 



her's ability to focus on details. The HandBook kept 

)n top of my schedule so I could concentrate on 

fogs and they could concentrate on what they 
best: the race." 

'rank concluded, "There's not another 

puter small enough or powerful 

:gb to come through for us the way 
1andBook did." 

:'s a PC that's the perfect companion 
1en the most demanding situations, even 

Reg11/ar/y priced at $ I 295, 'u never leave your office. Get the leader 
the HandBook is 110 111 only $995. Save $300 1 

e pack Gateway 2000's HandBook! -·





On March 6, 1993, 68 men 

and women, 1,253 dogs and 

one portable computer left the 

starting line in the 21st 

running of the Iditarod 

dogsled marathon. Not all of 

the men, women and dogs 

made it through nearly 1,100 

miles of blinding snow, 

howling wind, mountainous 

terrain and sub-zero 

temperatures - but the 

HandBook did! 


The 'Gateway 2000 HandBook® 
I Weight: 2.75 lbs. (includes battery) 


I Dimensions: 5.9" x9.75" x 1.4" 

I AC adapter/charger measuring 6.5" x 2.5" 1.5" 


and weighing 1.25 lbs. 

I NiMH 2.3Ah battery; approximately 
4.5 hrs. battery life with power management 

I Alkaline battery pack; 5 hrs. battery life with power 
management (AA batteries not included) 

I Traveling weight: 4.0 lbs. (includes HandBook, 
battery & charger) 

I C& Tprocessor, 286-class performance 
I !MB RAM, upgradeable to 3MB 
I 40MB hard drive 

I Backlit 7.6" double-scan 640 x400 
resolution screen 

I 1parallel and I serial port 
I 78-key keyboard; 10 I-key emulation, inverted-T 

cursor pad 

I 	Microsoft®MS-DOS®5.0, Interlink and 

your choice of WordPerfect®for DOS 5.1 
or Microsoft Works"' for DOS 2.0 

I 	Serial download cable 

$995 
HandBook Options 
I 2400bps data/9600bps send-and-receive fax/modem with 
software, $165 I Citizen PN48 portable printer, $380 

I Extra AC adapter, $75 I Extra 2.3Ah batteries (each), $70 
I RAM upgrade to 3MB, $130 I Combo unit (1.44MB 3.5" 
external floppy drive with I parallel and I serial port), $265 
I Extended VIP warranty (24-hour factory service turnaround), 
$100 (must be purchased at the time of sale) 

8 0 0 8 4 6 - 2 0 5 8E\ITE E\ITE Popular
i ·IJ.Hi3 ·b UM-!. science 610 Gateway Drive• P.O. Box 2000 •North Sioux City, S.D. 57049-2000131!.!13 
1.w 1-1. 	 llL:tiiil£'lifiib'ili£!l 

605-232-2000 •Fax 605-232-2023 
Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays (CT) 

® 1993 Gatell'llJ' 2000. Inc. HandBook, "G " logo design and "You've got afriend in the business" slogan are tradem11rks ofGateway 2000, Inc. All other brands and product names are trademarks or 
registered trademarks oftheir respective companies. Prices and co11fig11rario11s are subject to change withow 11otice. Prices do 1101 include shipping. 
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0·Powe 
It ~atit Be APC. 

Transform Your PC With The Everything You Like About 
INTERACTIVE UNIX System. Your PC-And ALot More. 

Unleash the32-bit power in your PC with INTERACTIVE UNIX System V/386 Release 3.2 
the INTERACTIVE'" UNIX" System from supports hundreds of the most popular Intel
SunSoft. Charge through applications at basedplatforms and peripherals. So getting 
record speeds. Use real-worldmultitasking started is fast, easy, and cost-effective. 
and networking. Geton the path to a Thousandsof UNIX and XENIX applica
distributed computing future. tions are at your command. And our VP/ix 

Just Say No To SCO. 
Why? The INTERACTIVE UNIX System is easy to use, simple to 
administer, all at a great price. 

Open Systems 'l'oday""says the INTERACTIVE UN fX "system 
management... is easier to use and more comprehensive" than SCO'" 
and "is simply a maste1viece of good design:' 

Looking Glass Professional'" desktop manager makes the 
INTERACTIVE UNIX System easy enough for novices,yet powerful 
enough for experienced UNIX users. And the award winningEasy 
Windows makes setting up graphic environments infinitely simpler. 

Youcan't afford not to take advantage of the already low cost of 
the INTERACTIVE UNIX System. 

And SCO UNIX/XENIX® users can save an 
additional 50% by switching to the 
INTERACTIVE UNIX System today. 
That's somethingto say yes to. 

package runs virtually all DOSsoftware. 
You get Lotus";WordPerfect~ and Oracle~ You getSCO applications. 
You get it all. 

See What Develops. 
The INTERACTfVE UNIX System is the environment of choice for 80X86 
application development. Youget access to a full range of development 
tools includingcompilers, debuggers and libraries.And for graphical 
applications, theXl 1 INTERACTf VE environment is a revelation. 

Partner With Power. 
The INTERACTIVE UNIX System is a powerful business partner for 
companies who know something about power. Companies like BMW, 
Goodyear, Leica, and Dunlop to name a few. That power can be yours, 
too. All from SunSoft, the leading supplier of 32-bit UNIX system 
software. 

Call today and save 50% on UNIX power that'sso cost-effective, 
it can't be anythingbut a PC. 1-800-227-9227. 

41(,SunSoft

~ A Sun Microsys tem s, Inc . Bus iness 

•1ssue da1e: April 13, 1992 © 1992 Sun Micf'OS)'Stenis1 Inc. Sun,Sun Microsystems, the Sun logo, SunSoft, the SunSoft l .o~o. VP/ix and Easy Windows are 1radc 111ark.sor registeredtradem:irk.11 of Sun Microsystems, Jnc. INTERAcr!VE is :i. tr:1dem:irk of 
INTERl\CTl\IR Systems Corporation. UNIX is aregistered trndem:trkof UNIX System l.abor:llorics. Inc. Looking Glass Profcs.sional is a trademark of Visix Software, Inc. All ot her trademark.Ii and registered trademarks are the propenics of theirre.spcctirc 
holders.The promolional discount is available lo SCO UNIX/XENIX users :md is subject to cenain restrictions. Contact 5unSoftfor tcnns and conditions of promotion. StmSoft rt'SCr.·cs the ri ght to stop the promotion at any time. SunSoft can be reachcrl 
at 2550GarciaAvcnue, Moumain View, CA94043, (5 10) 460-3267. B-6/93 

http:trademark.Ii
http:tradem:irk.11
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News&Views 
Lotus Takes Another Run 
at Windows... .... . . ............ ..... 22 
BY NICHOLAS JOH N DELONAS The new 
Windows version of 1-2-3 is a seri ous 
challenger to Microso ft Exce l. 

Amstrad's Affordable 
Pen Package .. ...... ...... .. ..... ... 24 
BY DICK POUNTAIN The Pen Pad 

PDA600 may not 
offer the dazzle of 
Newton, but it's 
affordable and it 
works. 

PostScript Level 2: Adobe Takes 
the Driver's Seat ................... .28 
BY TOM THOMPSON You may already 
have a PostScript Level 2 printer, but 
now you can take advantage of it w ith 
Level 2 drivers. 

Going to Extremes .... . ........ .. ... 34 

BY BEN SMITH With a powerfu l new 
graphics processor, Sil icon Graphics ' 
lndigo2 was born for data v isuali zation . 

HP Takes Color Mainstream ....... 38 

BY ANDY REINHARDT Hewlett-
Packard 's DeskJet I 200C meets the 
demand of users who covet co lor. 

WordPerlect Goes GUI 
with DOS Update .... .... ........ .... 42 
BY PATRICK WAURZYNIAK It 's taken 
WordPerfect more than three yea rs to 
update its DOS word processor, but 
version 6.0 may be worth the wai t. 

A Peek at Poweri>pen .............. 46 
BY TOM R. HALFHILL The first 
PowerPC chip may not equal the 
Pentium 's performance, but at one- fifth 
the price, you may not cure. 

Visual Basic 3.0 Strengthens 
Connectivity .. .. ... ... .... ... .. . . .. .. 48 
BY TOM R. HALFHILL The newest 
vers ion of Visual Basic inherits 
Microsoft 's Access database engine. 

Cover Story 


COMPUTING ENV I RONMENTS 

Windows, Windows Everywhere? 72 
BY JON UDELL Microso ft wants you to someday use a version 
of Windows for every computing platform. The unique 
demands of each plat form, however, might make this goal 
unrealistic. 

The Mips Challenge-BO Windows Graphics- 90 
Many Processors, Many Threads-84 NT's Architects Speak-92 

Features 
ADAPT I NG TECHNOLOGY 

Computers for the Disabled 
BY JOSEPH J. LAZZARO Off-the-shelf products help you mee t 
the needs of disabled workers. 

59 

PR O DU C TS 

Readers' Choice Awards 
BYTE readers name their favorite products. 

65 

State of the Art 

CLIENT/SERVER COMPUTING 
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Client/Server Frees 
Data 96 
BY ELLEN ULLMAN 
Client/server brings data to 
your desktop. 

Unix Database Servers Are The Many Flavors of SQL 109
Not for Everyone-102 

BY MARK CLARKSON 
Serving Mobile Cl ients-106 

Market forces complicate the 
search for a database access 
standard. Wh ile vendors pitch Report from Mexico . . ... . . .. ..... .. 49 
their vers ions of SQL, users BYD. BARKER Local programmers wa it 
suffer. for a break. 

What's New .... .................... 220 
The Paperless I imaging system reduces 
paper consumpt ion, the Raid ion LT 
provides fault-tolerant disk-array 
storage for OS/2, and more. 

Reviews 
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PAGE 146 

Make Way for Data 
BY PAUL KORZENIOWSKI 

Midd leware-such as remote 
procedure ca lls and message
passing systems-invisibly aids 
data exchange. With it, you can 
save development time implement
ing your client /server applicati ons. 
Programmers don ' t have to modify 
applications to accommodate net
work protocols. 
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Apple's Midrange Mac a Heavy Hitter 129 
BY TOM THOMPSON Benchmark resu lts and hands
on experience with two of Apple 's newest Macs, the 
Centris 650 and PowerBook I 65c. 

PROGRAM DEVELOPMENT 

Microsoft's Visual C++ 133 
BY JlM HURD Is Visual C++ a more powerful Visual 
Basic or a more graphical C++? Jim Hurd checks out 
its new tools and capabilities. 

DATABASES 

Two Roads to Windows Databases 136 
BY STAN MIASTKOWSK I AND MARC SCHNAPP 
Paradox and FoxPro migrate to Windows: Borland's 
Paradox for Windows wraps its powerful features in 
an object-oriented package. Microsoft's Fox Pro 2.5 
for Windows maintains its solid Xbase underpinning 
and is bui lt for speed. 

Performance Comparisons-138 

PR I NTI NG 

HP's Simple Laser 141 
BY HOWARD EGLOWSTEIN HP's new LaserJet 4L 
brings laser-quality output to the desktop, along 
with low cost and simple operation. The BYTE Lab 
examines the speed, quality, and expansion 
trade-offs of the 4L series. 

PROGRA M DEVELOPM ENT 

BASIC for the Rest of Us 143 
BY TOM THOMPSON Zedcor's FutureBasic provides a 
powerful development environment for the Macintosh 
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with FutureBasic and a helpful add-on, PG:PRO 

PG:Pro-144 
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BY DICK POUNTAIN Mult iproces
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EISes Mine Your Data 121 
Beyond DOS 

BY RANDALL D. CRONK IBM Unleashes a New
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OS/2 .. ............. ... .... .. .. .193
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BY MICHAEL J. YOUNG The 
CSprite class forms the foundation 
for adding animation to Windows 
programs. 

Hands On 


GRAPH I CS 
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Windows Dressing 148 
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Windows. 
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El\JTE Contents by Platform 


This page presents the articles in 

thi s issue according to computing 

platform. 

DOS and Windows 

Lotus Takes Another Run at 

Windows ............ ..... ...... 22 

With the new release 4 of 1-2-3, Lotus 

adds in-cell edit ing, OLE and ODBC 

support, and easy access to external data 

to its spreadsheet program. 

WordPerfect Goes GUI with 

DOS Update........ .. . .. . . .. ... 42 

Version 6.0 o f its word processor gives 

DOS users a more graphical interface. 

Visual Basic 3.0 Strengthens 

Connectivity .......... .... ... .. 4 8 

T he la test vers ion adds tools for inter

ac ting with data in several fonna ls. 

Windows, Windows 

Everywhere? .. .. . ... . . .........72 

Is there another vers ion of Windows in 

your future? Here's a look al NT, 

Win32s, Chicago, and other versions in 

the works, as well as some alternative 

operating sys tems. 

Microsoft's Visual C++ .. .. .. 133 

Big changes should make it easier for C 

and C++ develo pers worki ng o n Win 

dows projec ts. 

Two Roads to Windows 

Databases ..... . . .. . . . ........ 13 6 

Borland ' s object-oriented Paradox for 

Windows offers you good multiuser 

support and native access to a wide 

range o f database formats. Fox Pro 

promises easy migration of DOS FoxPro 

applications Lo Windows. 

Windows Dressing ....... . ... 14 8 

This review looks at ut ilities that let you 

change the way you work in Windows. 

Animation for Windows 

Applications ... ......... .... . . 19 7 

Using thi s C++ class, here's how to add 

movement LO your Windows program s. 

This technique can also be helpful for 

adding drag-and-drop capability to your 

application. 

OS/2 

Ami Pro Burns the OS/2 

Flame ... .......... .... .. ....... 42 

Lotus's new Am i Pro 3 .0 for OS/2 is a 

fu ll 32-bit word processor that is inte

grated with the Workplace Shell. 
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Windows, Windows 

Everywhere? .......... . .. ... . .. 7 2 

OS/2's role as the g lue between PCs and 

mainframes gives IBM 's advanced OS 

an advantage over Windows NT. 

IBM Unleashes a New 

OS/2.......... .. ..... .... .. ... 193 

Version 2. 1 g ives OS/2 users many 

things they've been asking for: more 

drivers, belie r hand ling of Windows 

programs. built-in multimedia suppo rt , 

and dual-threaded DOS session support. 

Macintosh 


Postscript Level 2 ...... .. . .. . 28 

Printing from the Mac-especially 

color g raph ics and big images-will be 

faster wi th the latest version of Adobe's 

language. 

A Peek at PowerOpen.. .. .. ... 46 


The PowerOpen operating system will 

enable users to run Un ix applications 

concurrent ly wi th ex isting Macintosh 

software and cut and paste be tween Mac 

and Uni x programs. 

Apple's' Midrange Mac 

a Heavy Hitter .. .... .. ...... .. 12 9 

The new 68040-based Centris 650 out 

perfo rms a Q uadra 700, yet it costs sig

nificant ly less. 

BASIC for the Rest of Us .... 143 

Zedeor's Future Bas ic g ives program 

mers the tools lo quick ly develop soft

ware for the Maci ntosh. Tom Thompson 

also looks at S taz Software's PG: PRO 

interface designer. 

The Renaissance of 

Imaging..... . .. ...............146 

A review of' two Kodak tools for work

ing wi th Photo CD pic tures : PhotoEdge, 

an image edi to r, and Rena issance, a 

publishing package. 

Unix 


Going to Extremes .. .... .. .. .. 34 

Silicon Graphics' new lndigo2 worksta

tion offers Unix users a system built for 

visua li zing data . 

Windows, Windows 

Everywhere? .... . ... . .. .. . . . . .. 7 2 

Windows NT mi ght be moving into 

Uni x territory, but Unix has superior 

ne tworking and control of powerful 

graphics workstatio ns. 

Unix Database Servers 

Are Not for Evel)'one .. ... .. . 102 

Database consultants warn that Unix 

isn ' t always the best way to go. 

Lab Report ... ..... .. .........15 6 

What's the bes t high-speed 486 PC for 

running Uni x applications? We tes ted 

116 systems to find o ut. 

Networks 

Windows, Windows 

Everywhere? .. .... . . ... ..... ... 7 2 

Microsoft wants some vers io n of Win

dows 10 be contro ll ing your network. 

But Unix sti ll offers the best opcra1 ing 

system for connectiv ity. 

Serving Mobile Clients ......10 6 

IL 's not quite here yet, bu t unl"e lle rcd 

connectivity is o n the way. 

Make Way for Data .. ...... .. 113 

Middleware- incl uding RPCs and mes

sage-pass ing sys tems- is a breed of 

cl ient/se rver software that helps move 

data between your computer and your 

network. 

EISes Mine Your Data... .....121 

Executive in format ion systems can help 

you understand the data you just pulled 

off the network, bu t that doesn ' t always 

mean easy access. 

The Multiprocessor 

Solution ..... . . ..... ...........18 5 

Here's an inside look at the teclm ology 

you ought Lo consider before buying 

your next server. 

ClienUServer 

Client/Server Frees Data .. . .. 96 

A g iant re tail o ut le t and the U.S. House 


o f Representati ves have lllrncd to 


client /server computing. Not without 


headaches. But the headaches arc out 


weighed by the mighty benefit s. 


The Many Flavors of SQL .. .. 109 

Here's a loo k at the different implemen

tat ions of SQL, including ANS I SQL3, 

IBM 's DRDA, Microsoft' s ODBC, and 

Borland ' s IDA PI. 

Make Way for Data ..........113 

Middl eware can help move data th rough 

a c lient/se rver network . It also gives a 

programming team standard APl s that 

can save development time. 

EISes Mine Your Data... .. . .. 121 

Cl ient /se rver architecture, combined 

with executive infonnation sys tems, is 

mak ing it eas ier to fi nd and ana lyze your 

dat a. Herc's a look al the advantages, 

and problems, of today's ElSes. 

Adaptive technology . . . . . . . ..... 5 9 


Americans with Disabilities Act 5 9 


Animation .............. 197 , 224 


BASIC . . .. . . ..... . .... . . . 4 8 , I 4 3 


Books . . .. ........ . .. . .. . 51 , 20 1 


C++ . . . . . .. . . . .. . . . .. . . I 3 3 , I 9 7 


CD-ROM . . . 5 I , I 2 9 , I 4 6 , 2 0 I 


Client/server . . .. . .. . ..... 2 3 , 9 6 , 

. . . . .... . ...... . I 09 , I 13 , 12 1 


Color printing . . . . . .. . . .... 2 8 , 3 8 


Communications ... . . . .. .4 8 , 2 2 4 


Databases ....... . . 48 , 96, I 0 2 , 

. . . . ........... 103 , 109 , 11 3 , 


. . . .. . . . . . .. . . .. . 12 1, 136 , 226 


Desktop publishing ... .. . ...... I 4 6 


Document imaging . . .. . .. . . ... 2 22 


DOS .. . ... . . . 42, 72, 15 6, 193 


Executive infonnation systems 1 2 I 


Graphics . ..... . 2 8 , 3 4 , 3 8 , 9 O , 

. .... . ... 14 1, 146 , 197 , 227 


Laser printers ... . . .. . .. I 4 I , 2 2 2 


Macintosh . . .... . .. 28, 46 , 129 , 


.. 14 3 , 14 6, 226 , 2 27, 229 


Middleware .. ... . ...... .. .. . .. I I 3 


Mobile computing............. I 06 


Multiprocessing ....... . . 8 4 , I 8 5 


Networking . . . . 4 6 , 5 4 , 7 2 , 9 6 , 

. ....... 1 13 , 12 1, 20 1, 220 , 


· ··· · · · · · ······· 22 1, 222, 274 


Operating systems .. . ..... 4 6 , 7 2 , 

................... . ... . I I 3, 193 


OS/2 ... . ..... . ..... 42, 72, 193 


PCMCIA... ..... . .. . . . . . 2 2 0 , 2 24 


Pen computers . . . . . 24, 8 2, 2 20 


Photo CD.. . . . . .. . . . .. . . . . 146 


Postscript ........ 2 8 , 1 4 1 , 2 2 o 

Power<>pen ......... .. ..... .. . .. 4 6 


Printers ... . ....... 2 8 , 3 8 , I 4 I , 

. . . .. . .... .. ... ........ 221 , 222 


Programming .... 4 8 , I 3 3 , I 4 3 , 


. . . . . . . . . . . . . . . . I 9 7 •. 2 2 7 , 2 2 8 


Spreadsheets .. . ......... 2 2 , 2 2 6 


SQL.. .. . ......... . .. . . . I 09 , 136 


Statistics .. .. .. . .... . .. 2 0 I , 2 2 8 


Systems ...... 24, 34, 59, 129, 

. . . . . . . . . 156, 185, 201, 220 


Unix ......... . . 3 4 , 4 6 , 5 2 , 7 2 , 

. . . . 96, 10 2, 10 3, 11 3, 15 6 


Utilities .. . ......... . ...... .. .. I 4 8 


Video ....... .. ......... 221 , 224 


Windows ... . .... . . .. 22, 5 2, 65, 

.. . . 72, 12 1, 133, 136, 14 8, 

. . .. .. .. . 193, 19 7 , 20 1, 228 
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TI TravelMate 4000 

WinDX2/50 


As well it should. 

For starters, the Travel!Vl ateT" 
4000 WinDX21%0 notebook computer 

comes v\~th a486 DX2 50MHz processor 
for increased speed and performance. 

It's specifically designed around 

built-in Windows, so it's able to power 
upinjust30seconds. 

And its amazingly long battery 
life is made possible by Tl's superior 
power management system. 

For more information about the 
incredible, lightweight, award-\·~nning 

Travel!Vlate 4000 notebooks, simply 
call 1-800-527-3500 

Trave/Mate 4000 

486 WinDX2150 486 WinDX2140 COWR 
4 or8MB llAMstd. 8M/JRAM std. 

(20M/J ina.1:.) (20MB m.a.i'.) 
!20or200M/J HDD 200M/JHDD 

5. 6pounds 6.3pounds 

/JaUe1y l·ife varies according to model and use. 

EXTENDING YOUR REACH 
W I T H I N N 0 V A T I 0 N"' 

.TEXAS 
INSTRUMENTS 
Circle 146 on Inquiry Card. 
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I~nW1IDennis Allen 


More Personal Pathways 

Our new design 

makes it easier 

for you to find 

the technical 

information you 

expect from BYTE 

No, it's not your imagination-this issue of BYTE does 
look different, and there's a reason for the change. We've 
redesigned BYTE, and this new design is much more 
than a simple face- lift to make the pages pretty. Oh, I'll 
admit, the pages do look pretty, and that's a nice benefit. 
But the real reason for the change is to improve how 
BYTE delivers information to you. 

The truth is, BYTE has not been very user friendly, 
and we knew we could do a better job. We needed some 
help, though, and it came from the two folks I mentioned 
last month: Richard Saul Wurman and Ken Silvia. 

While Wu1man stepped in primarily to help us with our 
new lab reports, his ideas influenced us in many ways. He 
helped us think like readers and not so much like edi
tors. Sometimes editors forget what it' s like to be a read
er, and the result is that important information gets buried 
so deep in an article that you might miss it. Reading 
BYTE shouldn 't be a game of hide-and-seek, so we've 
made important information obvious. Silvia, our magazine 
designer, deserves most of the credit. He created the 
framework that makes it all possible. 

The idea is simple: We want to help each BYTE read
er find his or her "personal pathway" through BYTE. It 
all starts with the table of contents. We learned that some 
people want to read a particular type of article first-re
view, cover story, feature, or column. So we've orga
nized the table of contents first by section. For readers 
who are more interested in a pa1ticular application, we 've 
added labels to the table of contents to tell you which 
articles are about spreadsheets, CAD, program develop
ment, or whatever application. 

We've also included listings and page numbers for in
dividual products in group reviews and for the many text 
boxes used inside larger articles. For those of you who 
want to read about specific platforms, we ' ve added a 
third page to our table of contents that recategorizes ma
jor articles by platforms. 

The articles themselves are more lively and contain 
more information than before. (One of the great advan
tages of our new design is that we're able to fit more 
words on a page.) BYTE's editors worked hard to break 

stories down into logical pieces and, whenever possible, 
to break those pieces down even further. So you' ll see 
more text boxes and diagrams than ever before. You ' 11 
also see a greater use of call-outs and pointers in photos 
and screen shots to better explain the nuts and bolts of 
what's happening. 

Many articles also have expanded "decks" to help you 
decide if the article is a must-read for you . If the subject 
matter is not for you, the deck will have provided you with 
some useful information, anyway. That ' s the whole 
idea-to help you decide which articles to read and to 
make important information jump off the page. 

We've also changed our cover look to accommodate 
the issue-oriented nature of BYTE' s cover stories. There 
you'll see art and photography play a lesser role than in 
the past. Instead, you' ll see a bold headline with a de
scriptive deck to better convey what the story is all about. 
Still, we take the cover art very seriously, and that 's why 
we commissioned Robert Tinney to illustrate this issue 's 
cover. Many of you wi ll remember when every BYTE 
cover was a Tinney illustration. While we ' ll still use 
photos and other illustrators, I'm particularly proud to 
have Tinney back for BYTE's new design debut. 

Perhaps Tinney's art even serves as subtle notice that 
BYTE is getting back to its roots of being technically 
authoritative. It ' s a move that we began over a year ago, 
and one that you witnessed first in BYTE's cover stories. 
No other magazine has reverse-engineered low-cost PCs 
to tell you where manufacturers cut corners. No other 
magazine has done chip-level compatibi lity testing to 
help you decide whether a system really has to have an In
tel chip inside. No other magazine has explained the 
technologies of CD-ROM, smart E-mail, and local-bus ar
chitectures at the level of detail as that in BYTE's cover 
stories. And while marketing-oriented magazines re
cently touted on their covers why you must buy MS
DOS 6, BYTE instead told you how to deal with the 
more immediate problem of fatware. 

You can expect to see more and more of these kinds of 
stori es. And expect to see greater technical depth as 
BYTE moves closer to its roots of being technically au
thoritative. Just don't expect BYTE to be dry and boring. 

Meanwhile, let me know what you think about the 
changes. 

DENNIS ALLEN, EDITOR IN CH IEF 
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Amore comfortable place 
to program 

Borland® C++ gives you the most 

intuitive Integrated Development 

Environment (IDE) for DOS , 

Windows, and OS/2.® Thi s ease of 

use, combined with the fas test C++ 

compilation speed, means you get 

your work done faster. And 

Borland C++ includes time-saving 

C and C++ code generation and 

To set standards you must 
meet standards 

Borland C++ is the onl y popul ar 

compiler that meets the certified 

ANSI C* and AT&T C++ stan

dards. You can be confident that 

as the language evolves to make 

programming eas ier and more 

powetfol , your Borl and C++ code 

will be ready to take advantage of 

future versions across all platforms. 

What's more, applications built 

!JS 
I ~~~~~~_,~.~: 

While the competition plays catch-up, Borland continues to 
lead with the most graphical C and C++ for Windows, DOS, and OS/2. 


90-day, money-back guarantee! 

See your dealer or call now, 
1-800-336-6464, ext. 5818 
In Canada call, 1-800-461-3327. 

with Borland C++ wi ll deliver faster 

because you' II have the most 

advanced features-like templates 

that make your code smaller, safer, 

and more reusable . 

#1 lor real-world 
application development 

With more than one million copies 

in active use, Borland 's C++ is 

proven, polished, and finely tuned 

to meet the needs of C and C ++ 

programmers. And Borland has the 

C++ that 's just right fo r you, from 

the new Turbo C++ Visual Edition 

for beginning programmers to pow

erfu l Borland C++ fo r professionals. 

Borland 

Power made easy 

* ANSI C certifi ed by 1hc Bri1ish Standards Inst itute. Copy ri ght © 1993 l3orl~111d l111crnatio11al , Inc. A ll ri ghl s rc si.:r vcd. f\ 11 Borland prot..lrn.: l namcs arc lradl:marks of Borland J111 i.:rna1ional. l 11c. O l'fcr good in 1hc 
United States and Canada onl y. All prices in U.S. dollars. Dculcr prices may vary. Bl 5498 
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Announcing the first network printer 


Operatin_q Syslem 1/Jpolo_qy 
Novel.l Nellva:re •ElherneU802.3 

'/bke n /lfr1.y (4116 M/1ps) 
Mic,.,·usojl® '802.3 
LANMana.ger 1bken ll'in_q(4/16Mbps) 
Wfr1.dowsfor '802.3 
Workgronvs 1/iken /ling (4116 M/Jps) 
W·indows NT ' 802.3 

1bk£>1.!ling (4116 Mb7Js) 
IBM LANSm·ver ' 802.3 

'Tlike nll'in_q (41 16 Mbps) 
'/,ocal'/11.Uc 
'Elher'/11.lk 

fJP.UX" •Ethernet, 
Su:n05"' 'Ethernet 
Sola.ris" •Et.hernet. 
SCOUN/X'' ' 'Ethernet 

' Stan dard in the 1ll' Lasc r.Jc t <ISI MX printer. '' Foroperaling 
l-IP-UX, SunOS or Solaris, a one- time purchase of Sl99 in 
configuration softwa re is rcqui red .Adobe and J>ost.Scriptare 
trad emarks of Ado he Systems Int. which may be regi ste red 
in ccrlainjuri sdict.iuns. r-.-ticrosoft is a U.S. registered tmdc
rnark ofM icn1s< >fL Corpornt.ic1n . UN IX is a registered tra<l c· 
rnark of UN IX System Laboratories Inc. in the U.S.A. and 
othcrcou11trics. t in Canadacall l-800-387-38(i7, Ext. 7290. 
ID 19U3 Hewlett-Packard PE12353 

Multiple environments are no 
longer worlds apart. Even if you 
have Novell Netware on one 
network, HP-UX on another and 
EtherTalk on a third, the new 
HP LaserJet 4Si MX printer 
easily connects across platforms. 
Automatically. 

The HP LaserJet 4Si MX printer 
comes out-of-the-box preconfig· 
ured for multiple environments. 
There's nothing more to do than 
plug-and-play. All interfaces 
are simultaneously hot,making 
switching so seamless, end-users 
won't even notice. 

What's more,HP's LaserJet 4Si 
MX printer is ready to handle 
whatever needs come down the 



, .. 


that adapts to multiple enviromnents. 


~ 

pike. More operating systems? 
No problem. As your network 
system continues to evolve, the 
capabilities of this printer are no 
longer just impressive. They're 
indispensable. 

The HP LaserJet 4Si MX printer 
is loaded with features that define 
state-of-the-art. HP's enhanced 
PCL5 and genuine Postscript'" 
Level 2 software from Adobe'" come 
standard. Printer environments 
are saved while switching. Setup 
is a cinch with network software 
utilities and drivers included in 
the box. And, if you need any 
reassurance about trouble-free 
operation, you have it in our 
Simple Network Management 
Protocol (SNMP) support. 

At 17 ppm, this is. the fastest 
LaserJet ever, with I/Os and RISC
based formatter capabilities 
matched to support its speed. It 
delivers impeccable 600 dpi print 
quality-thanks to HP's microfine 
toner and Resolution Enhancement 
technology. Plus, it comes standard 
with two 500 sheet input trays . 

But what if you don't need the full 
capabilities of the HP LaserJet 
4Si MX printer right away? HP 
offers another printer that's 
probably a perfect fit. The HP 
LaserJet 4Si printer delivers the 
identical 17 ppm performance 
and superb 600 dpi print quality. 
It also has room to grow. The two 
MIO expansion slots let you add 

HP JetDirect network interface 
or third party cards. And you 
can add on Adobe's genuine 
PostScript Level 2 software and 
SIMM memory modules, as you 
need them. 

To find out more about the 
multiple-network HP LaserJet 
4Si MX printer and the upgrad
able HP LaserJet 4Si printer just 
call 1-800-LASERJET, Ext. 7299.t 
Capabilities this advanced make 
a world of difference-in any 
environment. 

r//fl9 HEWLETT 
~/.!a PACKARD 
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T
.hree hundred years ago, our ancestors in the • ' • 1

I I I I 
I I.. -L.J Nanao area of Japan created Kutani, one of the...... ., 
- 1 1 class ic sty les of Japanese porce lain th at is - ·· ·'·l •1c-1 1••· ·· 1. meticulously crafted for disp lay. Inspi red by 

EDITORS' their vis ion to create such colorful, intricate art, we 
C ll OICE 

recreate the ri chest, deepest co lors in ou r innovativeJune 30. t 992 
FlexScan FSSOi computer displays : the distinguished Nanao FlexScan® 

monitor family. m Inheri ted with a discern ing eye and practi ced 
touch, we finely tu ne every monitor, bringing you 
displays with a brill iant palette and clear, sharp images 

ANNUAL  reta ining a tradition that reflects our vibrant history 
WIN AWARD 

From the affordable 1 S" to the 21" big-screen, 
our FlexScan fam ily features top-of-the line flat-square 
CRTs with ergonomic enhancements includ ing easy
to-use microprocessor-based contro ls, fl icker-free 
refresh rates and a healthy work environment that 
meets the Swed ish MPR II and TCO low em iss ion 

FlexScan T660istandards. We've also added eco logica l features such 
as an energy-saving auto-power ON/OFF switch. And 
all of our monitors optimize performance for Windows 
users or CAD/CAM, DTP professiona ls. 

From generations of finely-crafted displays, our 
renowned monitor family continues a heri tage that is Finalist 

FlexScan FSSOi and parallels the technology of today. uniquely Nanao. FlexScan F340iW 

NANAO 

23535 Tela Avenue, Torrance, CA 90505 

(310) 325-5202 Superior in eveiy detail!" 1-800-800-5202 
NANAO U.S.A. CORPORATION 
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TO DESIGN OUR 

NEW MOUSE, WE 


STARTED BY 

READING PALMS. 


In relentless detail, we studied 

hands of all d imensions. 

We consuJted professors of kine

siology, engineers, ergonomists 

and computer users. We used digi

tal fiber optics to analyze the hu

man hand.We followed it in motion. 

The result is a new Microsoft" 

Mouse that is, well , anatomically cor

rect. Uncommonly comfortable. 

The palm is perfectly supported. 

Left or right handed, tl1e grip is 

comfortable. Fingertips fall naturally 

into place.A click feels just right. 

This mouse even looks good . 

Intriguingly asymmetrical. Yet it 

somehow reminds you of the gentle 

curves of a human form. 

Did we mention that it also has 

some innovative new software 

features? They allow you to custom

ize the mouse, so it works the 

way you like to work. 

Try the new Microsoft Mouse. 

Ifyou're not comfortable, we'll 

refund your money. Guaranteed. 

Details are on the box, which 

you can quickly get your hands on 

at a computer srore near you. 

Making it easier 

© 199J Mkmsnf1 Corpor:nion. All riµ,hcsn.·servnl. Printed in 1hc: USA. Micm ...of1is :1 rq~is ti.: rn l 1r:1d i.: 111 :1 rk of lvtinosoft Corpor;1 1io11. 



Smarter E-Mail 

The article "Smarter E-Mail Is Coming" in 
the March issue was very interesting. The 
example of E-mail-based expense report
ing was of particular interest to 
me. I had just returned from a 
trip and prepared and signed my 
expense report on a Monday. 
On Thursday, I was notified via 
E-mail that within two working 
days the reimbursement would 
be deposited in my checking 
account. 

We use a spreadsheet to pre
pare the expense report and 
print it. However, the report 
must be signed by the individual and a 
manager for payment to happen, and the 
appropriate receipts must be attached. Re
ceipts are verified against what is listed. 
This has not yet been worked out for elec
tronic means. 

In your example, you had checks writ
ten. What happened to direct deposit? Let's 
go all the way. 

Freel Stone 
Or/a11do, FL 

Please forgive my lack of knowledge, but 
in "Smarter E-Mail ls Coming," does the 
acronym API stand for application pro
gramming interface? This was a littl e 
amusing to me, because the sentence be
fore the one that contained API referred 
to the "confusing alphabet soup of E-mail 
acronyms." 

Perhaps for us novices, you shou ld in
clude a glossary in the back of the maga
zine of the more common acronyms not 
defined in the articles. 

Bruce J. Benedict 
Lynchburg, VA 

"Application programming interface" is 
correct.-Eds. 

ATaxing Review 

Your cover proclaims BYTE to be "The 
Worldwide Computing Authority ," and 
the March editorial mentions BYTE's re
cent "globalization." Given that, shouldn't 
your recent article on tax-preparation soft
ware ("How to Deal with Taxing Ques
tions ," March) have been described as 
"U.S. tax-preparation software for DOS, 
Windows, and the Macintosh"? 

Paul Clapham 
Vancouver, British Columbia, Canada 
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Computing in Italy 

I was pleased to read "Computers Italian 
Style" (February). We have little software 
in the major applications <u-eas. This is sure

ly connected with having many 
small companies and few medi
um and large ones in the fie ld. 

As for piracy, it 's here, and it's 
here to stay. A lot of users simply 
don' t thi nk computer program
mers have to eat! The Business 
Software Association is doing a 
good job, but the real problem is 
that we lacked a law on software 
piracy until last December. Al
most every European country 

had such laws long before Italy. On the 
other hand, "miracle" laws don ' t exist, so 
we must work harder to defeat pirates. 

Daniele Russo 
Catania. Jui/y 

Faster Macs 

Rick Grehan 's accelerator-board roundup 
(" New Tricks for Slow Macs," February) 
offered a promising introduction to accel
erator-board upgrades, but it in
cludes misinformation regard
ing avai lable options. Extreme 
Systems submitted its Impact 
030 (for the Mac LC, Mac LC 
II, and Performa 400) and the 
50-MHz Vandal (for the Mac 
SE). The Vandal, which offers 
substantial speed increases and 
Iru·ge-screen video support, was 
omitted from the review. ln 
s tall ing Vandal would have 
caused Mr. Grehan to rethink hi s state
ment that "install ation [of acce lerator 
boards] can be an ordeal." 

While the author brought up pe1t inent is
sues surrounding accelerator boards, he 
neglected to address power consumption. 
Excessive power consumption can wreak 
havoc, particularly on Mac LC and LC II 
systems. Apple 's guidelines for the LC 
and LC II specify no more than 4 W. 

The author recommended only one ac
celerator board . This is rather limiting, 
since the article discusses accelerator-board 
options for several Mac platforms. A rec
ommendation for each category would 
have been more appropriate. 

Steve Snyder 
Director ofSales and Marketing 

Extreme Systems 

Tukwila, WA 

We'd like to test eve1y version ofeve1y 
accelerator board, but time and space 
considerations make that impossible. 
Perhaps in a later review we 'll have the 
opportunity to examine the 50-MHz ver
sion of Vanda l. The version of Vanda l 
we did rest didn 't end up in our recom
mendations, but it did pe1form well 
overall. 

My comments in the Action Summary 
"Dislikes " section may not have been 
clear. My point is that installing any 
board inside a Mac SE, Plus, or Classic 
is an ordeal. The difficulty in doing so is 
a function of the computer's construc
tion, nor of the accelerator-board de
sign. 

Your recommendation on adding pow
er requirements is a good one. Thanks 
for your input.-Rick Crehan 

Windows Bias 

I am unhappy with the editorial policy 
outlined by Dennis Allen (see "The State 
of BYTE," March). I believe that you are 
demonstrating an excessive and uninter
esting focus on Microsoft products, par

ticularly Windows. 
I use Macintosh, DOS, and 

OS/2 products extensively. I am 
interested in PenPoint, GEOS, 
Solaris, and even Windows NT, 
in moderation . 

If I want to read about Win
dows , I can pick up any one of 
dozens of periodicals. I am not 
looking forward to two special 
Windows issues. Please recon
sider your decision. 

John Faughnan 
Escanaba, MI 

I appreciate your comments on this is
sue. Our Windo ws issues are extra is
sues-they are not part ofour regular 
monthly editorial schedule-that allow 
BYTE to quickly cover this exploding 
market. It has never been our intent to 
focus BYTE's regular issues exclusively 
on Windows. BYTE will continue to cov
er a wide spectrum ofcomputing plat
forms.-Dennis Allen 

We want to hear from you. Address correspon
dence to Letters Editor, BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458, send BIX
mail clo "editors," or send Internet Mail to let
ters@bytepb.byte.com. Letters may be edited. 

mailto:ters@bytepb.byte.com
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WITH BOTH STORAGE AND MEMORY, DATACARD IS THE 

SWISS ARMY KNIFE OF MICRO CHANNEL BOARDS. 


,' • ~·~\~ 4'. Turn YourPS/2
Multi-Function Expansion Slot Utilization. ~~ ~f\,9. Into aGraphical 
DataCardfeaturesfour IBM-sta11dard SIMM sockets ·· j NIXJil _ Workstation. 
for up to 16MB in 16-bit systemsor64MB in 32-bit '~ -~II~ - , - ~+J Most. PS/2 ~)'Stems 

~)'Stems. Existing 111e11101y -- · ··- don t /Jave 11ear(J' 
DataCard Micro Channel cardscan bedepopulated tbe storage oriJ'Sle111 RAM tbat gmpbical co111puti11g 
Storage and Memory Upgrade. , • . and 1T!fJ/aced with DataCmd requires. DataCard is tbe co111plete solutio11 to 0512 
DataCard is availablewith 85, .. and \fli11do111s ban/wareproblemsall 011one Micro Individual Product Testing. 

·~ -~·-· 

127 or209MB ofbootab/e16 Cba 1111el card. Eue1y product is bencb tested 
111illiseco11d access storage plus 1i11 tbe s1ste111jor u1bic/J it /l'as 
four SIMM sockets !bat acco1111110 Kingston Reliability. More Infonnation. designed. h'Stingwit/J 011gi1111/ 
date up to64MB ofSJ'Stem RAM. DataCard userseryoy tbesame lj·DataCcurl soundslike tbe storage and 111e111or)' equipment 11w111ifr1cturer 
It 's all tbe stomge and 111e11101y reliability customers/Jave come so/u tio11foryou, co11tactyour nearby Kingston ~)'stem diagnostics assun,,; 
neededfor\Vi11dow; or0512 foras toexpect from Ki11gsto11111e11101y dealeror call us at (800) 835-6575 \fie/I be absolute compatibilil)'. 711is 
littleas $545 suggested1r:tail. and processor upgrades. Eve1y bappy toanswer your questions about DataCard or mreco111111it111 e11t to quality 

product is iudividuall)I tested co11trol leads to111a11yyeai> 
priortoshippingand supp011ed byji·ee co 111prebe11sive tecb- o/1'<!/iab/e se1vice.[B00] :;,:~;:;,::,"j
11iail assistance. DataCmrl isbad?l!d bv ajive~)'f!C1r uwrm11)'; 

theon-board drive is warranted forlll'O yer11>. 


~-1 Kinnston~~1 TECHNO~Y CORPORATION 

TH E I N S I DE NAME I N UP G RADE S 

17600 Newb ope Street, Fo1111t11i11 Valley , Ca li/o rnia 92708 ( 774) 435-2600 Fax ( 714) 435-2699 

All Trademarks and RegisterNI Trademarks rlr<' uf tbl'ir resp1•Cf/t't' Jm/1/i'fs. Ki11}1Slo11 a11d Ki11.i:s1vn frcJmology flrt' Rt')!.iSfl'red Tmd1•m11rks uf Ki11)!.Sf011 'fr clnwlo)!y Co rp uratfon 
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BUY THE WRONG 
RISK LOSING MORE 

he n it co m es to finding th e b es t 

Using r.he laiesc processors, COMPAQ_ 
ProSi9nia and Sys1emPro!XL Jelii'er 
ind11s1ry- leadin9 pe1:formance based 
on ind11s1ry -swndard benchmarks. 

Wserver, yo u not o nl y need great 

pe rform ance at a great pri ce, yo u 

need the mos t reliabl e , easy- to-manage 

sys te m yo u can find. 

Afte r a ll , a sing le se rver nightmare 

ca n turn what loo ked like a goo d 

inves tm ent into a cost ly mistake. 

Al l of wh ic h exp lains why 

LAN Times readers chose our 

serve r s ove r al l ot he r s for 

the third year in a row. 

Because not merely are 

our serve r s leading th e 

industry in pri ce and 

performance, they're 

also th e o nly se rve rs 

with co mpl ete manage

m ent ca pabiliti es built in. 

Integrated fau lt prevention tools con

tinua ll y m o nitor server sub sys t ems . 

Q 1993 Cumpac1 Cnrnptit cr Coqm1·atit>n. All rights rclicn ·cd . C01\.IPAQ, SYSTEM PRO lkgi l' tcn;d LLS. l'.itl'. 11 1 .md Tr.1dc1nark O flkc. 
l'n1Signia aml ln .~ ight Mauagl· r an: tr:ldl·mark.~ of Cump:HI C1 1mputcr Corporation . Prnduu n:mws llll'lltioncd herein may he trademarks and / 
ur ri.:gisll'f1:d trad1·m;irks o l" Lh t:ir n·spct:tivc cump:111ics. 



SERVER AND You 
,;]:HAN JUST YOUR DATA. 


The COMPAQ Insight Manager then takes 

that information and alerts you to Auctua

tions, so you can avo id downtime. You can 

even program COMPAQ servers to reboot 

automatica ll y, or to contact yo u off

site so you can diagnose and reboot 
COMPAQserms- and onlj' COMPAQ 
sen'ers - a/ere yo u to harJ1rnre prob

from your location. lems be.fo re rhey beco me problems. 
all owin9 you co croubleshoo c and 

So while others may suggest a 11 oid network do ll'nlim e. 

they offer close to COMPAQ 

performance based on the ir 

own fabr icated benchmarks, 

you'll never hear them claim 

to have a more reli able, eas-

When you build more reliable producls. 
ier to manage system. you can oj]Cr a more e:aensi11e 9 uaran

£ee. £.,ery COMPt!Q_sen'er includes 
Because th ey don't. Not our free 3 -year, on-site' warranty . 

IBM. Not Dell. Not anybody. 

And in the end, that wi ll save 

you a lot more than an occasional COMPAQ 
headache. For more information, and 

a free Novell Guid e to NetWare 4.0, 

call 1-800-638-8258, ext. 45. 

*This service provided by ContrJ.ctcd Scn ·icc Provide rs .rnd may nut he ;wail.lhlc in certain gl·ographk loc.1 tinns. Ccrl<iin restrictions and exclu 
sions :apply. Monitors, battery packs and ce rtain o ptinns arc covered hy a o ne -year warrauty. For further dct,1ils nn nur lim i1cd w.irramy. contact 
Lhc Comp.tq Customer Supporl Ccnlcr. ·n u: Intel Inside logo is .1 n:gislCTL"<I trademark o f the lntd Corpor.1tio 11 . LAN Times l ~c.1dcrs Choke 
Awar<l 1991 , 1992 an<l 1993. 
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chart editing, and a great "Jjve" 
status bar (s imilar to the one 
found in Ami Pro) at the bot
tom of the sc reen that shows 
the current status of highlight
ed cells. In sho11, release 4 feels 
like it was meant to be a graph
ical spreadsheet. 

Help for Macro Writers 

SPREADSHEETS 

Lotus Takes Another 
Run at Windows 
lotus 1-2-3 release 4 for Windows 

packs more punch than the previous 

version and should challenge 

Microsoft Excel 

NICHOLAS JOHN DELONAS 

L otus 1-2-3 release 4 for Win

dows ($495) is a major upgrade that, 

based on the prerelease software I 


a rea l Windows evaluated, may help Lotus 1-2-3 make up ground on 
applicati on, and Microsoft Excel, which now dominates the Windows less li ke a prod


spreadsheet market. Even though many of the improve
 uct that was 

ments are features that should have been there in the quick ly ported 


from DOS. For
first place, Lotus 1-2-3 release 4 for Windows isn't mere

exa mpl e, you
ly a catch-up product. It offers several outstanding ca
can select whole 

pabilities that you won ' t find in other spreadsheets. co lumns and rows by clicking 
The most interesting new feature is Version Manager, on the worksheet frame. 

which lets users and groups of users store different ver There's also a draw layer that 
lets you add arrows, lines, andsions of a worksheet in the same file. The capabilities in
so on over the worksheet and 

troduced in the Version Manager dialog box are exciting. any embedded graphical ob
In fact, Version Manager alone might justify choosing jects. A click of the left mouse 
1-2-3 over Excel or Quattro Pro for Windows. (See the 	 button selects any such object 

or a range of cells. A click of text box "Infinite What-If Sce
the right mouse button pops upNEW FEATURES narios" for a more detailed look a short-menu di alog box, let

• Version Manager at Version Manager.) ting you make quick changes 
When it comes to matching 	 appropriate to your current se

lection . 
• In-cell editing 

the major features found in Ex• Live Status Bar 
The new release for Win

cel and Quattro Pro for Win• Support for OLE and ODBC dows also offers in-cell edit
dows, release 4 does a good job. ing, drag-and-drop capability, • Easy access to external data 
Lotus 1-2-3 now feels more like one-step charting, on-the-sheet 
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Release 4 lets you add macro 
buttons to the worksheet, and 
you can choose from 250 new 
macro commands. Lotus has 
also added 110 new calendar, 
database , engineering, finan
c ial , logica l, informational , 
lookup, mathematical , and sta
ti stical @ functions . Lotus 1-2
3 now supports both client and 
se rv er OLE and the ODBC 

Compatibility with 1-2-3 for 
DOS worksheet models is 
better than before, although 
It's still not perfect. Adding 
named pages and a few 
macro buttons can spice up 

• your old models. 

Version Manager let me switch with 
ease between pessimistic and optimistic 
forecasts in this projected income 
statement. 

(Open Database Connectivity) 
standard , which makes it eas
ier for it to work with other ap
plications. 

For less-experienced users, 
many new features make 
release 4 accessible. Menus, 
Smartlcons, and dialog boxes 
are more context-sensitive than 
in the prev ious rel ease , and 
there's even an animated on
line tutorial. 

Have you forgotten th e 
name of an @function or the 



order of the arg uments? No 
problem . Ju st c li ck on the 
@function Smartlcon to select 
from a pull-down list. 

Have trouble understanding 

~unctions: 

BESSEU 
BES SELK 
BESSELY 
BETA 
BETAI 

@BINOMIAL(trials;succes;esiprobabfty.1tweD 
Calculates the biiomial Ji!obabllly mass function 
Of the curwlative l>inomial disbibution 

The @function Smartlcon displays a 
dialog box that lets you peruse a list of 
@functions. Once one is selected, Lotus 
1-2-3 release 4 for Windows walks you 
through the entry of the @function's 
arguments. 

1-2-3 's 3-D arch itecture? Take 
a look at what may be the best 
new ease-of-use feat ure 
worksheet tabs. These tabs are 
analogous to the tabs you find 
in a fi le cabinet. They let you 
navigate between worksheets 
intuitively and ass ign mean
ingful names to those sheets, 
so you can easi ly see where 
you ' re go ing. Unfortunately , 
you can' t drag and drop whole 
sheets, as you can in Quattro 
Pro for Windows. Even so, the 
new tabs are a welcome addi 
tion to 1-2-3. 

Lotus 1-2-3 fo r Windows 

has always had more powerful 
database features than Excel 
or Quattro Pro, and now these 
features are also easier to use. 
There's no longer any need to 

create a criteria range 
in the spreadsheet. In
stead, you specify cri
teria via simple dialog 
boxes. The process of 
connecting to external 
data is much easie r 
than before . There ' s 
still one glaring defi
ciency, though : th e 
lack of an ex tern al 
data browser. 

The Big Picture 
Other new features in 
release 4 include more 

fl ex ible print compress ion to 
let you fit more of your spread
sheet on a single page, a spell
ing checker, mail-enabling ca
pabilities, spiffy designer 
frames for boxing data, and a 
new fi le format (.WK4) to hold 
all these features in a single 
fi le. Although it 's risky mak 
ing recommendations based on 
beta software, Lotus 1-2-3 re
lease 4 for Windows looks li ke 
a clear winner that should excel 
in the Windows spreadsheet 
market. 

Lotus Development Corp. 
55 Cambridge Pkwy. 
Cambridge , MA 02 142 
(800) 343-5414 
(617) 577-8500 

· ·,. INFINITE WHAT~ ·IF' ' SCENARIOS 


Actual figures from last year. 

Selected xeraions: 
PROMOTION.Last Year's 

• PRODUCT SALES. Last Ye 
SALARY.Last Year's 

Sharing options 

103129193 10:33:10 

n 

You can 
create any 
number of 
complex 
scenarios. 
To create a 
scenario,® lblProtected you select 

0 .1?.rotected from the list 
0 Protected l hidden of available 

versions.
MQclQ!db9
fNic:hcl.ln Delones 

Aveilable versions: 
SALARY 

Hiring Freeze 
~ Increased Hiring 
~ Last Year's 

PROMOTION 
Bi Cam ai 

The idea behind Version Manager is simple enough. A version is a 
named data set that you can bring into a worksheet range as needed. 
For example, suppose you have a range named "revenues" that holds 
projected gross income for the coming year. You could enter one set of 
pessimistic data and name it "Pessimistic." Then you could enter opti
mistic data and name it "Optimistic." To switch between versions, you 
need only call up Version Manager and select the data set you want 
from a pull-down list. 

Version Manager is great for what-if analyses and testing various 
scenarios. Better yet, Version Manager can manage the shared use of 
a single worksheet file. For example, a workgroup might work on a sin
gle budgeting model. Lotus 1-2-3 automatically stores each person's 
contribution as a time-stamped version and keeps track of who con
tributes what by storing each user's ID with that version. This elimi
nates the need to roll up data from various departments. To provide 
security, Version Manager automatically searches for the most authen
ticated name and ID (for Notes, cc:Mail, network log-on, or user sup
plied) it can find. 

Finally, Version Manager lets you combine any number of versions 
into scenarios. For example, you might create a scenario called "Best 
Possible," which would include best-case versions of both revenues 
and expenses. This approach is definitely easier than Excel's Scenario 
Manager, and it's more powerful, too. 

PRODU CT WATCH 

Lotus Notes: The Next 1-2-3? 

B y the time you read this, Lotus should 
have released Notes 3.0, which the company 
hopes will do for groupware what Lotus 1-2-3 
did for spreadsheets. The new Windows ver
sion of 1-2-3 could help Lotus improve its mar
ket share in the Windows spreadsheet category, 
which analysts say is currently dominated by 
Microsoft Excel for Windows. But Lotus offi
cials admit that the spreadsheet category is a 
more mature market than that of groupware, 
thus offering less opportunity for growth. "In 
some of the more mature product areas, you' II 
do feature-leaping," Brenda Kelly, product mar
keting manager for Notes, says. "In a category 
such as Notes or groupware, what you're really 
doing is helping people understand the value, 

the return on investment." 
To help get the word out on Notes 3.0, Lotus 

created the Notes Open Education Program to 
expand the avail ability of Notes application de 
velopment, installation, and admin istration train
ing. Fifteen independent Notes training centers 
are schedu led to open in the U.S . this summer, 
with an equal number slated to open in Europe. 

At the Notes 3.0 rollout, Lotus officials said 
that where l-2-3 was the strategic product for the 
company in the 1980s, Notes will be its strategic 
product in the 1990s. Unlike l-2-3 , which was 
an instant money-maker, Notes, which was first 
introduced in l 989, has not yet generated a prof
it as a product. 

- Dave Andrews and Dom Pancucci 

. NOTES 3.0 
• Support for Mac, OS/2, and 


Windows clients 


• Notes Server for Windows 

• Remote administration 

• Integration with 1-2-3 for Windows 
release 4's Version Manager 

• Support for OLE 

• Relational database queries from 
within Notes 

•Support for Mac AppleTalk, OS/2 
AppleTalk, Novell IPX/SPX, TCP/IP, 
X.25 Connec~ IBM SNA, DECnet 

Pathworks, NetBIOS, and Vines 


• Unix client and server, NetWare 
server due by the end of the year 

• Windows NT version for Intel PCs 
in 1993 or 1994 
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ta, Sharp, and Moto
rola announced that they 
would also offer Newton dev ices . 

LONDON UPDATE 

Amstrad's Affordable Pen Package 

The Pen Pad weighs less than a pound and is solely pen
operated, with no external (or emulated) keyboard option. 

U.K. computer maker Amstrad 
showed its Pen Pad PDA600, 
a PDA (Personal Digital Assis
tant) th at may beat Apple's 
Newton, Tandy/Casio 's Zoom
er, and others to the punch by 
many months, and poss ibly by 
many do ll ars. The Pen Pad 
should now be on sale in the 
U.K. and worldwide for £299. 
Although no do ll ar price was 
ann o unced , Am 

THE FACTS user-defined funcs trad's cha irman 
ti ons. All applicaAl an Sugar s ug  • 128 KB of nonvolatile memory; 
ti o ns except th e ges ted th a t $399 enough to hold 5000 phone 

was the price he 'd notepad recognize book enbies 
handwritten charlike to see. • Level I PCMCIA slo~ expand 
acters for input, alTh e Pen Pad memory to 2MB or add new 

run s proprie ta ry thou gh you. must ROM-based applications 
e nte r charac te rs ope rating-s ystem • Estimated 40-hour battery lffe 
s ing ly into boxes. software developed from three AA cells 
When you switch by Amstrad and the 

HANNOVER, GERMANY 


Apple's Newton Will Debut This Summer 


Apple's Gaston 
Bastiaens bets his 
wine cellar on the 
Newton's shipping 

this summer. 

A t the CeBIT computer show, Apple Computer an a fa x/data 

nounced that its long-awaited PDA will be available thi s modem. Matsushi

summer. When asked whether this projected de livery 

date would be more realistic than Apple ' s previous esti

mates, Gaston Bas tiaens, general manager of Apple' s 
PIE (Personal Interactive Electronics) Division, said, " I 
bet my wine ce llar on this, and it ' s a great wine ce llar. " 

Apple's Newton will be but the first of a family of 
similar devices with vary ing sizes and capabilities avail
able from severa l vendors. German electronics g iant 
Siemens AG announced a version of the Newton called 
Notephone, which will include a cellular telephone and 
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Eden Group , the 
U.K . electronics 
firm that also de
s igned the hard
ware. An intuitive 
use r inte rface is 
based on a Filofax 
page metaphor, 
which is similar to 
PenPoint from Go 
Corp., where you 
se lect function s 
with the pen by 

touching 12 icons around the 
page bo rd e r. No menus a re 
used. The softw are supports 
Eng li s h, Spani sh , Ge rman , 
French, and Italian. 

Built-in applications are an 
address book and phone dialer, 
a diary/time manager, a to-do 
list, a world clock, a calcula
tor, a scribble notepad, and a 
unit conv e rte r th at supports 

both built-in and 

on the Pen Pad, you train the 
characte r recogni zer by writ
ing out the alphabet. You can 
al so retrain indi vidual charac
te rs on the spot wheneve r a 
mi srecog nition occurs. Only 
one person 's handwriting li
brary can be stored at a time, 
lending a lite ral sense to the 
word Personal in PDA. 

Rather than adopting a 32-bit 
RISC CPU, Amstrad/Eden has 
opted fo r a less-expensive but 
effective approach. The Pen Pad 
employs three 8-bit microcon
trollers (Z80-compatible, mask
ROM devices from Siemens) 
as CPUs: one devoted to power 
management, one to character 
recognition, <mcl one to data pro
cessing. Applications program
mers will write to a function
call API that hides the detail s 
of thi s multiprocessing. 

Amstrad is a iming the Pen 
Pad at th e lowe r e ncl o f th e 
PDA market. Sugar acknowl 
edged that his competitors will 
soon offer higher-tech PDAs 
with built- in radio communi
cations and other features that 
the Pen Pad lacks. But the af
ford able Pen Pad is here now, 
and it works. 

-Dick Pountain 

HP lOOLX Computer 
Hewlett-Packard recently up
dated its two-year-old HP 9SLX 
hand-held computer with a new 
PC-compatible palmtop com
puter, the HP lOOLX ($749). 
While the new system features 
an improved screen and new or 
improved bundled applica
tions-most notably Lotus's 
cc:Mail and a graphical PIM 
(personal information manager) 
written by HP-it sports the 
same form factor as the 9SLX. 

The 11-ounce lOOLX has 
MS-DOS S.O in ROM. It bundles 
Lotus 1-2-3 release 2.4. The 
lOOLX uses an Intel 7.91-MHz 
80C186 microprocessor, which 
HP says offers SO percent more 
speed than its predecessor. 
The lOOLX's new screen has an 
enhanced 80-column by 2S
row, CGA-compatible LCD with 
a zoom feature that lets you see 
the entire document page view
able on a desktop PC. 

The lOOLX features a new 
PCMCIA 2.0 plug-in slot for 
adding flash-memory cards or 
modems. 

-Patrick Waurzyniak 

Apple sees a range of Newtons with The Newton will take 
various sizes of LCD screens. The prod- on a variety of forms 

and functions.
ucts include an educational toy, a small " in
ventory watch" worn like a wri stwatch, and an archi
tect' s sketch pad with a large scree n. Apple says the 
wide range of possibilities is due to the low cost of the 
Newton' s processor, the ARM6 10. - Rich Malloy 
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WATCOM '" SQL for Windows is ahigh-performance 
SQL database engine for Windows applications. The package includes 
everything required to begin using WATCOM SQL immediately from many popular 
Windows applications , supporting interfaces ranging from ODBC and DDE to the Windows 
clipboard. Everything necessary for application development in CIC++ (using compilers from 
WATCOM, Microsoft or Borland) is also included. 

Installation in Under 10 Minutes The easy installation and setup reduce 
the time and expense traditionally required by client/server technology. Further, WATCOM SQL lets 
you achieve highperformance results right out of the package without the need for performance 
setup and tuning by expert personnel. 

Performance and Reliability WATCOM SQL's cost-based query optimizer 
and efficient data representation combine to deliver high performance.Transaction processing and 
declarative referential integrity protect the consistency of your data.The client/serverarchitecture 
reduces network traffic , resulting in increased performance for your multi-user applications. 

Scalable SQL for Now and the Future WATCOM SQL applications 
can be designed to run without change in environments ranging from standalone PCs to large multi
user networks. The 32-bit WATCOM SQL Network Server Edition unleashes the power of 386/486 
PC 's to deliver highperformance for large networks with many clients. 

The Best Value in SQL Database Engines wATcoM™ sQL 
for Windows has asuggested retail price of $795* but for a limited time you can get it at the 
introductory price of only $395*. Even better, as a registered user of WATCOM SQL you'll be able 
to get acopy of the 6-user Network Server Edition for only $99* (Suggested retail price:$795*). · 

Royalty-Free Runtime for only $99* As aregistered user you can get 
royalty-free runtime support for just $99*, enabling you to distribute our standalone single-user 
runtime SQL database engine with your applications royalty-free. 

1-800-265-4555 
The Leader in Development Tools 

Highlights 
II> ODBC Level 2support 

II> Built-in declarative referential 
and entity integrity 

II> Visual Basic Interface 
II> Bi-directional, scrollable, updatable cursors 
II> Row-level locking 
II> ANSI SQL and IBM SAA compatible 
II> Full transaction processing support with checkpoint log 

and forward transaction log 
II> Multiple simultaneous application connections 
II> Symmetric multi-threading of concurrent requests 
II> Import data from popular file formats including DBF 
II> Automatic use of expanded and extended memory to 

improve perfomrnnce 
II> 	 Static and dynamicembedded SQL interface for use with 

WATCOM's 16 and 32-bit CIC++ compilers, and other 
popular CIC ++ compilers 

Also available: 

WATCOM .. SQL Developer's Edition for DOS 

Complete Client/Server Development Tools Package for 
DOS including Standalone Single-user SQL Database 
Engine. Enables development and deployment of single-user 
standalone applications, and development of applications for 
use with the WATCOM SQL Network Server Edition. 

WATCOM '· SQL Network Server Edition 
High-performance Multi-user SQL Database Server 
for PC LANs. Supports multiple concurrent DOS or 
Windowsclients in a network environment. 

WATCOM. 415 Phillip S1reet, Waterloo, Ontario , Canada, N2L 3X2: Telephone: (519) 886-3700 , Fax: (519) 747-4971. 'Prices do not Include freight and taxes whereapplicable. Authorized dealers may sell !or less. 
WATCOM. and the Lightning Device are frJdemarks of WATCOM International Corporation. Other trademarks are the properties of their respective owners. Copyright 1993 WATCOM International Corporation. 
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PC Magazine Labs' te THE BEST ference between the 

.~ HARDWARE every test. In line-art 
&SOFTWARE . the HP. ScanJet Ile 

···~•'AO>.ltl 
seconds, while fiveOF THE YEAR. 
115 seconds or mor

f In general, yOl 
twice as long for a co 
scale. With a fast sea 
translate into a half a 

The ScanJet Ile performed well 
during all phases of PC Magazine . 
Labs' testing. fo terms of speed, r,.... 

·s scanner led the ficld, ranking 
first in rwo of five speed trials and 
best overall. Some scanners, 
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tg showed considerable dif
:est and slowest machines on 
>de at 300 dpi, for instance, 
mned our text page in 22,' 
its competitors required} 
r1 complete the same task.. 
n expect to wait roughly 
graphics scale as for gray- ; 
!r, this difference might · 
nute or so. With a slow scan, 
1ay cost you 2 minutes or 

HP ScanJet Ile 

HP ScanJet Ilp 

We'd hate to brag. So we'll let the PC 
press do it for us. 

Both PC Magaz·ine and Publish called the 
HP ScanJet Ile the Best Color Scanner for 
1992. While PC Cornputing named the 
black & white/gray-scale HP ScanJet IIp 
the Most Valuable Pl'oduct of the year. 

Speed. Simplicity. And accuracy were all 
applauded. It's no wonder. HP's single
pass scanning delivers both lightning-fast 
speed and precise color registration. 
TWAIN support allows scanning without 
having to switch between applications. 
And HP AccuPage technology with 400
dpi resolution can tackle the toughest 
OCR challenges. What's more, capabilities 
this advanced are now even more afford
able. List price on the HP ScanJet Ile has 
just dropped to $1,599. The HP ScanJet Ilp 
is just $879. 

Impressed? Don't just take our word for it, 
or even the PC press's. Attend one of our 
scanning seminars that will be held April 
through September, 1993. To find out more 
about the HP ScanJet Ile and lip or semi
nars in your area, call 1-800-SCANJET, 
Ext. 7365'.! And judge for yomself. 

Ff/fl9 HEWLETT 
~ea PACKARD 



News&Views 

PRINTERS 

PostScript Level 2: Adobe Takes the Driver's Seat 

P ostScript Level 2 prom
ises better memory manage
ment , more efficient (i.e ., 
faster) operators, a pattern gen
erator, and device-independent 
color support. The enhanced 
PostScript was introduced in 
1990, and since then, numer
ous printers equipped with 
PostScript Level 2 interpreters 
have appeared on the market. 
However, they have not been 
able to reap the speed benefits 
of the new interpreter because 
a crucial component was miss
ing from the printing process: 
There wasn't a Level 2 driver 
for the computers. Because 
PostScript Level 2 is a superset 
of the original PostScript lan
guage, the Level 2 printers 
worked fine with Level 1 dri
vers. Still, many printer owners 
probably wondered what the 
value of Postscript Level 2 
was . 

In April , Adobe finally re
leased PostScript Level 2 driv
ers for both Macs and Win
dows. The reason for the delay 
was compatibility with exist ing 
software. On the Mac, some ap
plications routinely made im-

POSTSCRIPT LEVEL 2 PERFORMANCE 

DRIVER PS LEVEL 2 APPLE 

Illustrator document 98 119 

Four-page color document 395 657 

10-page dummy article 669 778 . 

Small Photoshop file 63 143 

Large Photoshop file 304 948 

Photoshop file (CMYK) 984 1699 

Notes: 

All times are in seconds based on beta versions 8.0b2c2 

and B.Ob4c1 . 


The Illustrator file is 122 KB in size and uses a 24-bit 

graphic. 


The four-page color document uses several color EPS 

files , several typefaces, and one 24-bit color scanned 

image. 


The dummy article uses several gray-scale images and 

several typefaces. 


The small Photoshop file is a 1.15-MB 24-bit image. 


The large Photoshop file consists of an 11 .3-MB 24-bit 

image.The CMYK file is a 15.1-MB 24-bit color 

Photoshop file printed to a Tek Phaser llSD. 


POSTSCRIPT LEVEL 2: ATWO-PASS PROCESS 

Pass2 

~e

0 ° ~ -~HI 
l I 

@ 

0~ 
@ 

~ g-LJ © 
. 
Postscript 

n:e printer 

II 
@ ~ ~ 

0 The document is spooled to the disk. Each page is imaged as a separate QuickDraw picture. 


@ Page components are determined. Components include images, typefaces, patterns, and bounding boxes. 


@) "Peek" resources-or tokenized objects-are created to optimize code during the second pass. 


0 PPD files supply printer-specific information to the job, such as printer resolution and image enhancement. 


@ The printer is queried for available typefaces. 


© Portions of the job header are sent for image/graphics support; required fonts are downloaded. 


@ QuickDraw page images are converted to PostScript. Peek resources are used to perform code optimiza

tions. ASCII and binary data compression are performed before the page is sent to the printer. 

proper or redundant calls to the 
driver. Adobe and Apple have 
fine-tuned the driver to operate 
with these "print felons. " 

I tested two prerelease ver
sions of the Mac Postscript 
Level 2 driver. The software 
consists of a Chooser-selec

table driver and a host 
of PPD (PostScript 
Printer Description) 
fil es. These PPD files 
contain device-specif
ic information that the 
printer driver uses to 
optimize the Post
Script code during 
printing. 

I installed the driv
er on a Mac llci using 
a DayStar Digital Tur
bo 040 accelerator 
board, a Quadra 950, 
and a Centris 650. The 
driver worked without 
problems with Clar
is MacWrite II , Mi
crosoft Word 5.1 , Al
dus PageMaker 4.2 , 

Adobe Photoshop 2.5, Adobe 
Illustrator 3.2, Think C 5.0.4, 
Jasik Designs' MacNosy 2.98Q, 
and Zedcor's FutureBasic 1.04. 

To see if the driver boosted 
performance, I timed how long 
it took to print several types of 
documents in the background 
to an Apple LaserWriter Ilg 
and a Tektronix Phaser IISD 
color dye-sublimation printer. 
The host Mac was connected 
to the printer via a single, thin 
Ethernet cable, which elimi
nated network traffic. Overall , 
small jobs showed only a small 
time difference between the 
drivers . Bigger jobs produced 
bigger time savings. This is be
cause the driver uses two pass
es to produce efficient code and 
compress image data. For bi- . 
nary data, run-length encoding 
is used for image compression. 
Some network spoolers can 
choke on binary data, so when 
ASCII hexadecimal is used to 
send the file to the printer , 
ASCU-85 encoding is used. 

The driver is actually slower 
when you print with the back
ground printing switched off. 
This is because the driver 
spools a QuickDraw image to 
disk first. The driver uses this 
image to perfonn its optimiza
tions and data compression. For 
this reason, you lose any boost 
when you sw itch off back
ground printing, or you get cor
nered into printing in the fore
ground when your application 
swallows all available memory. 
A future version will optimize 
on the fly , Adobe says, but for 
now PSPrint is designed to 
work in the background. Based 
on the timing results , profes
sionals making heavy use of 
color graphics and large image 
files stand to gain the most 
from PostScript Level 2. 

-Tom Thompson 

Adobe Systems, Inc ., 1585 
Charleston Rd., P.O. Box 7900, 
Mountain View, CA 94039, 
(415) 961-4400. 
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F' -motion
1. 

video for your PC. 

Now you can create full-motion Video Kit for special effects and 
video and multimedia presenta- JPEG compression software to 
tions right on your desktop PC store images in a fraction of the 
with Video Blaster"' hardware and disk space required 
Microsoft® Video for Windows"' by other PC video 
software. Everything you need is systems. 
right in the Video 
Blaster box. J!I~L'l!!!.<r S:, •..all in one·-

· · . §g Marki n package.g] Mar• o ut 

Complete video _ ' filil l i. t~1-.1 ~ 1 
1

, Special Edition
1 1hardware PLUS full- "§ •"'" ts t 1e compete Te111prn GIF and 

motion multimedia ~ - Microsoft Video for Windows: multimedia author- SHOW: far DOS. 
ftw CAil u - puts the power of full-1110/iou d1gitnl ing and editing 

so are.·· ~~~-n1NDCJNS ·- video 01110 your PC screen. solution.Everything you need to 

Video Blaster lets you get rolling with full-motion multimedia video .. . 

capture, freeze, store, manipulate and export fully- and all at a price you can afford. 

scalable digital video images from as many as For more information and the name of your 

three sources (both PAL and NTSC). nearest dealer, call 1-800-647-9933. 


Video for Windows software adds Windows
compatible, Audio-Video Interleave (AVI) format to Creative Labs and Microsoft 
your Video Blaster hardware. So you can now cap
ture and store full-motion video and incorporate it team up to offer state-of-the-art 

into OLE-compatible applications. 
Use the two together to produce PC video for less than $500~ 

and edit full-color digital video 
sequences in a resizable window. 
Combine still and moving video 

MncraMind with computer-generated graphics 
Action! far and animation, or overlay text and 
Wiudaws. graphics onto live video. With just 
these tools and a video source, you've got an entire 
multimedia video sh1dio on your desktop. 

To add CD-quality 16-bit stereo so1md and 
on-screen digital mixing, just plug in a 
Sound Blaster'" 16 ASP'" or other 
Sound Blaster audio card. Your presenta
tions will sound as good as they look. 

Included in your Video Blaster package is 
over $1500 in software-including Macromind 
Action!'" and Tempra"' presentation packages for 1VIDEO raJ.A@W CR::::: / TIV:::: DOS or Windows environments. Plus Creative Labs' ~ FOR WINDOWS 

CR EA T IV E L ABS . INC . 

:o:::l'Il •MSRP $499.95. UMS Video for Windows is not included in your Video Blaster package, a copy can be sent to you at a specialoffer price. Call 1-800-647-9933. 

/~ ©Copyright 1992 Creal'ive Labs, Inc. Video Blaster, Sound Blaster, and ASP arc tr<Jd emarks of Crea tive l abs, lnc. All other trndemarks are owned by their respecti ve companies. 

t:\~,:11. International inquiries: Crea ti ve Technology. Ltd. Singapore, TEL 65-733-0233 FAX 65-773-0353. 

Cl.f.111\lllU 
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Take a few shortcuts and make your 

everyday tasks a whole lot easier. Just 

upgrade to new Microsoft" Word 6.0. 

UPGRADE TO NEW MICROSOFT WORD 

6.0 FOR MS-DOS FOR S99. 


AND BECOME A 

MASTER OF MANIPULATION. 


Make your word 
processing easier 
with new drag-and
drop text editing, 
one-step formatting 
ribbon, automatic 
bullets, automatic 
tables, lines and 
borders, and 
special symbols. 

To start with, you can automatically 

add bullets to highlight key points. Or 

create a table with a single click on the 

new ribbon. Editing is a snap: use 

drag-and-drop editing to move text 

anywhere on the page. Then go back 

to the ribbon for one-step bold, italic, 

or underline formatting. 

You can just as easily insert 

commonly used symbols like ©,™,§, 

and ®. A few simple clicks and its done. 

And with True Type" fonts, the crisp text 

you see on your screen is the same text 

you'll get in your documents - on just 

about any printer. 

Need more impact? Add lines, 

borders, and shading in one quick step. 

When all is said and done, run your 

work through the grammar checker to 

make sure its all buttoned up. 

With Word 6.0, you'll create pol

ished and professional documents 

every time. 

Right now you can upgrade to 

Microsoft Word 6.0 for MS-Dos· for 

$99* and get a 90-day money-back 

guarantee~· Upgrade today. And see 

how Word 6.0 can help you become a 

master manipulator. So make the call. 

To get acopy, see your local reseller. 

For the name of areseller near you, 


or to order by phone, call 

(800) 468-8899 and ask for Dept. JC2. 


Microsoft@ 
Making it easier 

© 1993 Microsoft Corpornt lon. All rights reserved . Printed In 1hc Uni rcd Stares of America. Microsoft nnd MS-DOS arc registered rrndcmarks of Microsoft Corporation . TrueType Is :l registered trademark of Apple Computer, Inc. 
"Plus 7.50 freight and appl icable sa les tax if ordered dlrcc!ly from Microsoft ...Freight charges arc not refundable. Reseller prices may vary. You must currently be n liccnscd use r of :my version of Mlcroso f1 Word ro qualify for this 

special upgrade offer. To tiunl!fy for this offer at your reseller, you must bring proof of purdrnse with rou: l) the origlnal disk from your program, 2) the tide page of rhc manunl, or 3) n copy of the snlcs recd pt. Offer good only In the 
50 Un ited States. Offer good until 9/30/93. In side the 50 United States, cnll (800) 468-8899, Dept JC2. For info rmation only: in Canada, cnll (800) 563·9048; outside the United St:ttcs :ind Cannd:i, call (206) 936·8661. 



HANNOVER, GERMANY 


Designing PCs That Age Gracefully 

G e rman computer gi ant 
Siemens Nixdorf ( +49 821 804 
2949) announced a new desk
top system that takes environ 
mental friendliness beyond just 
conserving energy. In addition 
to a s leep mode in which pow
er consumption drops to just 5 
W, the PCD-4L can be largely 
recycled. 

Siemens says that 95 percent 
of the PC D-4L (starts at 3845 
deutsche marks) can be recy 
cled. The company admits that 
recycling is not a priority item 
o n mos t compute r buye rs ' 
check li sts, but it expects that 
man y governments will soon 
pass la ws that require bus i
nesses that se ll products to re 
cyc le them for the ir customers. 

To he lp compani es design 
prod ucts that are more eas ily 
recyc led , the Microelectronics 
a nd Co mput e r Tec hnol ogy 
Corp., a research conso1tium in 

Zenith's prototype of a solar-powered 
notebook. 

Austin , Texas, recently orga
ni zed a Life Cycle En viro n
me nt a l S tud y confe re nce in 
Washington, D.C. Presenters al 
the conference suggested that 
manufacturers should make cir
cuit boards that are expandable 
to new processors and deve lop 
monitors so that the screen can 
eas il y be se parated from the 
yoke and recycled. 

At CeBIT, Zenith Data Sys
tems (Langen, Germany, +49 
6103 76 1 733) showed a rough 

prototype of a so lar-powe red 
notebook syste m. The sys tem 
will no t make batteries obso 
le te, but it will ex tend the duty 
cycle of batte ri es from 3 hours 
to 6, 9, or even 12 hours, com
pany offi c ials said . A group of 
engineers tiled the top of a Z
Note notebook with an array of 
indigo-blue solar cells. Because 
the notebook was too small lo 
hold enough cell s to generate 
the required am o unt o f e lec 
tric ity, Z DS eng ineers added a 
2-inch-wide strip of ce lls (see 
diagram). The ce ll s will fun c
tion in both sunli ght and regu
lar room li ghting. 

Company offi cia ls say that 
it will take 12 lo 18 months be
fore th e so lar-ce ll-equ ipped 
notebook is available. The ex
tra price required by the ce ll s is 
es timated at DM I 000- 1500 
($650-$ 1000). 

-Rich Malloy and Peter Wayner 

Nanao's New Power-Saving Monitors 


N an ao US A 's ne w 17 
inch FlexScan F550iW ($ 1599) 
and 2 1-inch FlexScan F760iW 
($2999) typify a new genera
ti on o f co lor monitors. Th.ese 
power-sav ing models consume 
120 and 160 W, respective ly , 
during operation. However, 3 
minutes a fter your computer's 
screen saver activates, the mon
itors enter the first-stage Pow
er Saver mode, where the power draw is cut to approximately 
12 and 16 W, respectively. You can set the Power Saver mode to 
last anywhere from a few seconds lo 60 minutes. When the mon
itor ente rs the second stage, the Power Down mode, power con
sumpti on drops to about 8.5 and 11 .5 W, respective ly. When in 
the Power Down mode, it takes about the same amount of time lo 
wake the FlexScan as it does lo cold-start the monitor. 

One proble m with these monitors is that the Powe r Down 
mode will not activate unless your screen saver is mostly bl ack 
(e.g., a blank screen). Nanao ((3 10) 325-5202) is negotiating 
with companies like Berke ley Software to solve thi s problem. 

-Gene Smarte 

GOING GREEN·: ... 

EASIER SAID THAN DONE 

• Percentage of employees within 
top U.K. companies that would 
like their offices to be environ
mentally friendly .......... 96 

• Percentage who said they would 
buy only from an environmental
ly conscious supplier if its prices 
were competitive .......... 75 

• Percentage of respondents who 
would "go green" only if the ac
tion did not adversely affect 
profits ................... 50 

• Percentage of companies that 
use recycled paper for internal 
or external communications 
............... . .. . ..... 30 


Survey results from 304 executives, 
equipment purchasers, and office 
workers in a U.K. survey conduct
ed by Network Research. an inde· 
pendent London·based market-re· 
search company. 
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New Timbuktu is the easiest way to network Macintosh and Windows 

computers, so you can share printers, files and screens. 


Moving information between Macin picture of your screen over the r---- 
1 :milltosh"' and Windows™ computers used to network so you can control and 

MICROSOFTs 
be quite a feat of skill. Let alone nerves. view it from another Mac or WINOO.l'S·

COMll\TIILEI 	

•But now there's Farallon's new Windows PC. This lets you use I 
Timbuktu"' for Macintosh and Windows. your network for new things like I 

1 1 Timbuktu is the easiest way to create collaboration and user support. It runs withCall today for a free NetWarea peer-to-peer network. So, whether Of course, Timbuktu is easy 
: demonstration video: : 	you're on a PC or Mac, you can share to use and install. You don't need a dedi
11·800·998-7760 ext. 4. I 	 expensive peripherals like printers. And cated gateway or server. And it works 

exchange files quickly and easily. with what you've got. Even other networks L-------------.J 
You also get a 	 on NetWare or TCP/ IP.

MacUser ~~~~ Y, 
unique benefit 	 For a free Timbuktu 

PC Week Labs overall Score 4.2 
remote control. 	 product demo video, ·:: Famllon· 

Macworld **** Timbuktu can send 	 just call. It's that easy.
LAN Times 5 Nodes 

a real-time, full-color Power tothe networlCM 1-800-998-7760 ext.4~ 
* Call 1·80()..678--5075 for upgrades from Timbuktu and PhoneNET PC {previously AppleShare PC and PhoneNET Talk). Upgrades also available for SitkaTOPS and Carbon Copy. 
A copy of Timbuktu is required on each machine on the netwo1k. Single- and mutli-packs are available. 
All trademarks are property of their owners. ©1992 All rights reserved. For cus1omer service, call (510) 814-5000. Or contact us on America Ontine• or Applelink9 ID: Farallon. CompuServe• to: 75410, 2702. Internet 10: Farallon@farallon.com. 
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News&Views 

GR A PHICS WORK S TATIONS 

Going to Extremes 

Silicon Graphics stretches 

its low end with the lndigo2 

T he lndigo2 completes Sil
icon Graphics' effort to replace 
the Personal Iris line. For about 
the same price that you would 
have paid for the top-of-the
li ne Pe rso nal Iris mode l in 
1990, the lndigo2 gives you 10 
times the CPU performance 
and 20 times the graphics per
formance, maki ng it an ideal 
platform for data visualization. 

While the lnd igo2 is the 
newest system in Silicon Graph
ics' most popular line, the only 
simi larity to earlier Indigo sys
tems is the name. The shape, 
bus, and processors are not 
what you wi ll fi nd in any other 
Ind igo works tations. 

The mos t impress ive ele
ment of the lnd igo2 is its Ex
treme graphics processor. This 
uses eight geometry engines 
and two raster engines. 

The geometry engi nes are 
speciali zed floati ng-poi nt pro
cessors ded icated to resolvi ng 

the solids modeling and sur
face lighting of the objects that 
are being disp layed in a win
dow. The geometry engines are 
also responsible fo r shading 
and some of the more special
ized effects (e.g., motion blur 
and fog) . Each geometry en
gine can perfonn 32 MFLOPS. 
Because the work done by the 
geometry engine is easi ly vec
tori zed on separate surfaces, 
para l lei process ing produces 
faster throughput. 

The raster engines detem1i ne 
the location where each screen 
pixel will reside in the physical 
sc ree n memory . Despite the 
fac t that a pixe l's pos ition and 
attri butes can be expressed as 
a set of integer va lues, the en
gines do their processsing using 
fl oating-point numbers as well. 
Thi s ensures smooth and accu
rate motion. 

The Extreme board's high 
pe rfo rmance requires Silicon 
Graphics' wider GI064 64-bit 
bus to fac ili tate high data trans
fer between main memory and 
the graphics processor and oth
er data-hungry peripherals (e.g., 

the high- perfor
mance mul tichan
nel aud io-process 
ing system). The 
GI064 bus is the 
main system bus 
connecting the pro
cessor core, main 
memory, the 1/0 
system , and the 
graph ics boa rd (it The teal-blue tndigo2 is far from attractive, but your eyes 
resides in one of will focus on the impressive graphics renderingon-screen. 

the Indigo2's three 
GI064/graphics slots). 

The Indigo2 also has fo ur 
32-bit EISA slots running at 25 
to 33 MHz. The EISA bus is 
fully implemented with its own 
bus contro ller, enhanced OMA 
fu nctions and buffering, inter
ru pt contro l, and clock. It is 
in depe nde nt fro m the CPU 
bus and the GI064 bus. Thi s 
lets the processor core (i.e., the 
R4000), the Ex treme graph ics 
processor, and E!SA dev ices 
each run independently at their 
most effective speed. 

The lndigo2 that I tested had 
a I-GB hard drive, 32 MB of 
RAM, th e 50-MHz R4000 
CPU, and an Extreme 24-bit 

EXPLORING DATA WITH VISUAL PROGRAMMING 

Iris Explorer's visual-programming interface is a simple way to take advan· 
tage of Silicon Graphics' rich data-visualization capabilities. You can ro
tate, walk through, and even fly through the virtual objects that represent 
your data. You can add color mapping, lighting, and surface characteris· 
tics to the data. Your data may not have any spacial characteristics of its 
own, but you can explore it as if it were an object in your hand. 

Explorer is a graphical environment for manipulating and visualizing 
complex and large sets of data (see the "Visualization" State of the Art 
section in the April BYTE) . You build the enti_re process of manipulating 

and generating models from the data by tying together modules that run as separate processes on a single 
computer or even distributed over a network of computers. Explorer represents each module as an active 
icon-size block on a map. The process requires you to drag and drop modules onto the map and connect the 
inputs and outputs. To adjust the controls of a module, you click on the block, and the module launches its 
own controls window with knobs, dials, buttons, and so on. 

The data source does not have to be limited to static arrays. It can be incoming, real-time dynamic data. Ex
plorer comes with tools for describing and reading the incoming data stream and for building your own mod· 
ules. The modules that come with Explorer are sufficient for many applications, so you can get started looking 
at your data as soon as you have the software installed. It's clear that no one knows how to take advantage of 
Silicon Graphics' hardware as well as its own software engineers. 

color frame buffe r and 24-bit 
z-bu ffer (1280- by I 024-p ixel 
reso lu tion) driv ing a 19-inch 
monitor. This is the base con
fi guration ($35 ,000). 

You can order (or upgrade) 
your Indigo2 wi th a 75- MHz 
R4400. You ge t 50 pe rcent 
higher performance for an extra 
$6000. 

Besides a fa ster c lock, the 
R4400 gives you twice the on
chip data and instruction cache 
space ( 16 KB). The R4000 is 
ra ted at 16 MFLOPS, and the 
R4400 is rated at 22 MFLOPS. 
A preliminary run of the BYTE 
Un ix benchmarks showed that 
even the R4000 processor gave 
eight times the performance of 
a Sun SparcStation I+ . 

The Ind igo2 with its Ex
treme graphics subsystem is an 
idea l platform for ru nnin g 
app lications bui lt with Sili
con Graphics ' object-oriented 
graphics libraries, Iris Inven
tor and ImageVision. The ln
digo2 bridges the graphics per
formance between the systems 
with Elan boards and those 
with the high-end graphics en
gines such as Silicon Graph
ics' Reality Engine ($99,000, 
not including the computer). 

-Ben Smith 

Silicon Graphics, Inc. 
2011 North Shoreline Blvd. 
Mountain View, CA 94034 
(415) 960-1980 
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·>Frame Maker. 


It's no wonder FrameMaker 3.0 is seen as theDocument Publishing standard 
for thousands of users all over the world. Just look at its credentials: Awards of 
Excellence from BYTE and Sun Observer; Editors' Choice Awards from MacUser 
and PC Magazine;Windows User Editor's Choice Finalist; BYfE's Reader's 

Choice; PC Computing'sMost Valuable Product Finalist; and Windows ' 
Win 100 Award; to name a few. 

It even won Software Digest's®top recommendation in an eight-way 
shoot-out of the top generalpublishing tools'.' 

We're so delighted we've dressed FrameMaker 3.0 in a nifty new package.And inside you'll find the very best 
integrated solution for those reallytough publishing jobs-the ones that word processors and DTP programs were never 
designed to handle. 

Sure, you'll find FrameMaker a cinch for whipping out memos and proposals but it's when you sta1t constmcting 
the bigge1~ tougher documents that you 'll really get a feel for Fran1eMaker's power and ease of use. 

And you'll find FrameMaker completely file compatible 

FINALIST 

across all major desktops:Windows, Macintosh®and UNIX. 
Call 1-800-U4-FRAME Ext. 974 for yourfree guide 

to integrated document publishing: "Introducing FrameMaker." ~Frame · • 
Copyright Cl 1993 Frame Technology Corporation .All right~ rcser.·00. Fr:une. Framc~lakc r. Fr.uueTechnologyand the Frame logo arc rcgisien."'t! tr.tdcmark., of Fr:um: TL'Cimology Corporat ion. Other brand or product names :II\! lr.tdemark.s or registcn.-id 
tr.ulcm:trks of thei r respeclivc comp:mies. •mghcsl Scoring in Authoring Category. Soflware Digest Ratings Report"' Vol ume9Number 5; 19')2 /J l'/7;' Awan1 of Excellence; 1991 IJ)TE Kc:u.lcr°sChoiceAward: 1993 ll7indou:~ Mawt:i11eWin JOO 1\wartl: 199.) 
PC Maga:im: Editor'5 Choice Awanl; 1991 Macll~t1' Ediior's Choice 1\wanl. 
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actly hovv fast •
IS 

graphics performan 
Image'" Series 

• 

Let 's ju st say we deve loped 


Image Video'" tech nology expressly 


for all you high-perfo rmance speed 


demon s. Fact is, we've engineered 


our Image'" Series PCs with a power

ful combination 


of our second-


NEC has the generation loca l 

ultimate system 

bus and graphicsfor graphics 

applications: 


accelerator, allowlightning-quick 

Image Series PCs 
 ing graphics infor
with integrated 

SCSI II interface. 
 mation to tra ve l 
legendary MultiSync 

FG monitors, and 
 direc tly between 
our pioneering 
CD-ROM readers th e CPU and video 
with MultiSpin'" 
technology. memory, so 

Window s'" is a br eeze and yo u your PC s w ith an op ti ona l factory  MultiSync'" FG"' seri es monitors . The 

can spr int through today 's most i n teg r a t ed. high-performance res ult ? Clea r, fli cke r-free imag es 

demanding graphics app li cations . 10BaseT Ethernet" adapter. without any adjusting . 

Ba se d on Intel 's powerfu l 486 Plu s. every Image Series PC is So c all 1- 800 -NEC - INF O (in 

c hip , eac h Im age Series PC h as designed w ith True Color support of Canada, 1-800-343-44 18). or NEC 

OverOri ve"' capability for easy up to 16 . 8 million colors fo r photo- Fa stFa cts'" at 1-800-366-04 7 6 (# 

processor upgradability. An on-board rea li st ic im ages. as we ll as o ur IMAGE) . Then hold on to your spots . 

SCS I II interface means you ca n exc lu sive lma geSync"' technology 

quickly connec t to a wide va ri ety fo r flawle ss performance w h en 

of peripheral s. And wi th ou r new con nected to ou r award -w inning 

OptiBus'" technology, your peripheral Because +i s th e way yo u wa nt to go . 

performan ce is up to 30% faster 


than ordinary systems . We' ve even 


made it easier for you to network 
 NEC 
Circle 119 on Inquiry Cord . 



the 

ce of NEC's 

NEC 




I 

News&Views 

MADE IN THE SHADE 

With the depletion of the ozone 
shield, suntans are out, and 
sun protection is in. A new pro
gram for PCs called UV B-Ware 
helps you monitor UV levels and 
peak sunburn times for over 
525 locations worldwide. Based 
on NASA satellite ozone mea
surements, the program deliv
ers specific UV and sunburn 
predictions tailored to your life
style, location, and schedule of 
outdoor activities. 

Developed by Save the Planet 
Software 113031 641-5035), 
the program can tell you the 
time the sun is strongest each 
day for a given location, hours 
of sunshine for any day of the 
year, and the percentage of in
crease or decrease of the par
ticularly damaging UV·B-type 
levels for locations relative to 
1980 levels. The DOS-based 
program costs $39.95. Win
dows and Mac versions are 
planned. 

PRINTERS 

HP Takes Color Mainstream 


H ew lett-Packard an
nounced in earl y May in Eu
rope a new color ink-jet print
er that the company says will 
help broaden the exploding 
market for color printers in the 
office. The DeskJet I 200C and 
PostScript-enab led I 200C/PS 
are ai med not onl y at tradi
tional color users, such as mar
keting and des ign profess ion
als, but also at general business 
users, who are increasingly de
manding co lor output. 

The new Des kJet 1200C 
straddl es the line between 
black-a nd-white and co lor 
printers. Printing in black ink 
only , it can churn out docu
ments at up to 7 pages per min

ute. The 300-dpi print qua li ty 
ru1d capability to output to plain 
paper or transparenc ies make 
the J200C a vi able alternat ive 
to a laser printer. 

When color is added to the 
mi x, the speed drops to I ppm 
in draft mode or 2 minutes per 
page in normal or high-quality 
modes . (Hi gh-quality mode 
mimics 300- by 600-dpi print
ing using HP 's Resolution En
hancement Technology.) De
pending on the amount of color 
used, cost per page ranges from 
about 7 cents up to about 49 
cents, HP estimates. The print 
er uses an enhanced version of 
HP ' s PCL (P rinter Co nt ro l 
Language) 5 with co lor sup 

port and sup ports Adobe ' s 
PostScript Level 2. 

North American pric ing is 
yet to be anno unced, but the 
printer will sell in the U.K. for 
£ 1389 (non-Pos tsc ript) and 
£ 1939 (Postscript). That trans
lates to rou ghly $2040 and 
$2865, respectively, although 
HP said that U.S. prices can be 
expected to be lower than those 
est imates. 

-Andy Reinhardt 

Hewlett-Packard Co., Direct 
Marketing Organization, P.O. 
Box 58059, MS5 I IL- SJ, Santa 
Clara, CA 9505 1, (800) 752
0900, (208) 323-255 1. 

Nonimpact Color Printer Market 

1,500,000_ Numbers in units 

According to Hewlett-Packard and 
industry analysts, the market for 
nonimpact color printers increased 235 
percent from 1991 to 1992. The overall 
color printer market jumped 109 percent. 

Notorious for provocative late-night advertisements, 900 
numbers are becoming a vehicle for technical support at 
companies such as Apple, Aldus, lotus, Microsoft, Nov
ell, and Sun. Businessland, CompUSA, and other retailers, 
as well as VARs, are also exploring 900 numbers. 

Although many companies are concerned about customer 
reaction, they are looking to 900 numbers as a way to make tech
nical support pay for itseH, according to Bill Rose, director of the Soft
ware Support Professionals Association. To encourage this trend, AT&T is 
reserving a business-to-business 900-services prefix that will allow com
panies that are cunenUy blocking out all 900 numbers to unblock these busi
ness services and make them available to their employees. 

Vari-A-Bill, another new AT&T service, lets technical-support operators 
either cut or increase the cost of a call while it is in progress. For example, 

if a caller identifies an undocumented bug, he or she 
could be rewarded with a lower rate. Conversely, a 
caller who has questions that move to the next level 
of support would pay more. 

Some third-party companies also see dollar signs. 900 
Support (lake Oswego, ORI provides 24-hour-a-day Novell 

NetWare support at $4.99 for the first minute and $2.99 for each 
additional minute. CompUSA offers support via 900 lines for hardware and 
software at $2 per minute. Some companies, including 900 Support and Cor
porate Migrations (Dublin, Ireland), have moved into the international mar
ket, offering technical support in different languages for U.S. companies. 

As systems and software prices continue to fall, technical support is 
becoming an industry of its own. One way or another, users will end up pay
ing for it. -Mike Franks 
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71Je Colorado j umbo Tape D rive. llva ilahle in .120MB unc/ 250 MB capacities 

Look for these signs 

when going for adrive. 


T 
Jumbo Tape Drives are easy to install and, at up to 9.3hese signs mean you're headed for 

MB/min. Qumbo 250), easily the fastest in their class. Boththe best value in tape backup. Now, 
are compatible with most popular networks, the world 's most popular mini-data 

NOW$199 including Novell" NetWare· and LANtastic·. InJumbo 120cartridge backup system,Jumbo 120' is only was $?-19 
M S R P addition, both offer support for UNIX'/XENIX' s199 MSRP. And for your higher capacity 

NOW$279 and OS/t . And you get the added security of Jumbo 250needs,Jumbo 250" is a remarkable S279 
was $:V.g 

M S R P Indust1y-Standard QIC Recording Format.MSRP. Both drives include the new Colorado 
With their high reliability, dozens of awardsBackup software, at no additional cost. 

These new low prices make Jumbo the affordable 
backup solution for practicall y any home or offi ce PC 
system! And that means better data protection for 
everything you do on your computer. 

and new low prices, all signs point to Jumbo for 
the better backup solution. Call 1-800-451-0897, 
ext. 117 today for a free 76-page catalog, or visit 
your nearest dealer. Drive safely. 
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'' 

Cary Slatter)\ So/iwa rr> De pe/oper, C11111p11ter A.mwi.ates 

''The best plat£orm for 

DOS and Windows." 


"I develop software applications for a living 

plus take advantage of over 250 available 
OS/2 development tools and utilities. 

"It's a productivity thing." 

"I use CA Realizer to prototype new 

graphical interfaces. I write code using 
CA C++n• and CommonView™ (integrated 
with IBM's C Set/2™ compiler) 
while I compile in the 
background. And when 
designing reports or 
planning schedules, 
I use CA-RET." 

OS/2's pre-emptive 
multithreaded multitasking dynami
cally manages CPU time so you can run 

DOS, Windows and OS/2 apps 
concurrently in different sessions 
with maximum efficiency. That 
means you can edit in one win
dow, compile in another, link in a 

third and test in a fourth. With OS/2 Crash 
Protection,™ if one application goes down 
due to a bug, the rest you're working on 
won't. "There's no limit to what you can do 
with this system .. .. It's definitely made me 

t. " more pro duc ive. 
and I think OS/2® is a great way to do 
business." A 32-bit, virtual memory operat
ing system, OS/2 is the ideal platform for 
developing your DOS, OS/2, Windows™ and 
even host-based applications. 

With OS/2 you can boost the power of 
your favorite DOS and Windows tools, 

IBM and OS/2 are registered trademarks and Workplace Shell, C++, CommonView, 

C Set/2 and OS/2 Crash Protection are lrademarks of International Business Machines 

Corporal ion. All other products are lrademarks or registered lrademarks of I heir respective 

companies. ©1993 IBM Corp. 


The Development Platform of Choice 
• Enhanced development platform for DOS, Windows and 

OS/2 apps. 

• OS/2 Crash Protection for superior reliabi lity. 

• Pre-emptive multitasking for increased productivity. 

•Virtual memory provides up to 512MB per session. 

• Flat memory model eliminates wres tling with segments. 

•Multiple virtual DOS machines for concurrent app 
tes ting. 

•Object-oriented Workplace Shell is easy and intuitive. 



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

The object-oriented 
user interface-the Workplace 
Shell™ (WPS)-gives you easy control with 
direct manipulation of visual objects on 
your computer screen. And should you need 
assistance with anything, IBM's Worldwide 
Developer Assistance Program is always there 
to help. 

"Adeve1oper s' dream." 

With OS/2's 32-bit architecture, you can 
push your 386 and 486 hardware to the limit, 
and develop spectacular multimedia _w ~ ~ ~ ~A _ 

• "d l" t PC M;agazine Awardand en erpr1set -W1 e c Ien -server lor TcchnicalExce llcncc 

applications. OS/2 lets you create 
the widest range of applications, 
for a variety of platforms, for 

almost any size computer. Here's '1\.-/.'.~r "'.·.~~;;:::ii'' 
OS 2, Version 2.0your Chance t0 develop tru1y IBM Corpora tion 

revolutionary 32-bit applications. With 
OS/2, now there's nothing stopping you. 

To learn more, call I 407 982-6408 
now, and get a free white paper on why OS/2 
is the ideal platform for your 
development efforts. 

Operate at a higher level. 

= =-::::. ==®-- -. --Use OS/2 lo increase produclivity 11( DOS, fVindows and __..._,_
OS/2 appli.calirm develop111e111.. --
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News&Views 

WORD PROCESSING 

WordPerfect Goes GUI with DOS Update 

B reathing some much
needed life into its flag ship 
DOS word processor, Word
Perfect recently unveiled a 
radically updated, GUI-like 
version of the WordPerfect 
program. The new WordPer
fect 6.0 for DOS also includes 
portion s of the company ' s 
PlanPerfect spreadsheet. 

With its first major DOS 
word processor update in more 
than three years, WordPerfect 
is protecting its long-held lead 
in the DOS word process ing 
wars.WP 6.0 for DOS sub
stantially revamps the dated 
interface of WordPerfect 5.1, 
adding a sli ck GUI interface 

~~~a 
\i:i 1 1 

Ami Pro Burns the OS/2 Flame 


that lets users ed it up to nine 
documents simultaneously on 
th e same sc reen. Users have 
the choice of toggling between 
the more tradition a l, faster, 
character-based text mode and 
the new, but slower, graphical 
mode that mimics the look of a 
Windows product. 

L otus 's Ami Pro 3.0 for 
OS/2 is a full 32-bit vers ion 
that is designed to match the 
popular Windows version fea
ture for feature. These features 
include a customizable most
recent-files list, text linking be
tween .Ami Pro documents, and 
true background printing. 

As with its OS/2 versions of 
1-2-3 and Freelance Graphics, 

- fJlii .....~1ilitNa~ . . 
B1t.sk Fonnnttlng 
w • .i Mrt""fSf">'U /,.vc•lu«J • ...,... ,. ... ..i 
~1 9"1' hMb<onltl.ldJ' in1 th• •knn.h...., for ~.. 1 
~h<.nn Ant il'l"OforU F OWtf irl<lcxtrun• . ... ~r 
forlu niltl& d10b u ic"A1>dthcon·lmhdpf 
11 .. d.~ 

W\'SB\'l3!.nc:.1r11ttm;iftWn 

n...A=>if'rolh!of...,.d-r~will r •uh.erc"" • oll"'<tn:n: O ranih>oo!~C 

1>bt!'Oft:l.S. Toiq,A.t1ir.orcrWr.d•'"""''""~ l•i1•do<iutt-..l:«t"'oNrr
•".liJ~lo Ai:>i froMrt>rC6f2..""'FPil'>sinQ l <> fl 0l,io<>q>o« •<l loo::nlin.loin<I-.>: 
f..ni<'<l Ot... '!U•iON ~fA.miP'f~ ••..,,.«nlly1ndo•·tl('p<llmt f., «h.,Jl"lohco.o.I 
plt!fonMIOO. 

·Lotus has integrated Ami Pro 
with OS/2's Workplace Shell. 
This lets you drag and drop 
filenames onto the Ami Pro 
icon to launch the application, 
onto the printer to print, or onto 
the shredder for deletion. The 
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integration , however, doesn ' t 
stop there. From an Ami Pro 
document, dynamic links with 
both Lotus 1-2-3 and Freelance 
Graphics for OS/2 will pre
se rve dyn ami c lin ks with 
spreadsheets and charts. And 
when Lotus Notes and cc:Mail 
for OS/2 ship, you can expect 
integration with Ami Pro. 

Smartlcons speed a number 
of tasks for formatt ing text as 
well as objects you may want 
to incorporate (e.g., tables, bit
mapped images, and charts). 
Another speedup function is 
style sheets; a third , the macro 
facility , makes it easy to record 
and play back a qu ick s tep 
saver or a perm anent macro , 
either of which you can set to 
execute automatically when 
you open a document. 

-Ed Perratore 

Lotus Developmenr Corp ., 55 
Cambridge Pkwy., Cambridge , 
MA 02142, (800) 343-5414, 
(617) 577-8500. 

"It ' s a DOS per
son' s dream," says 

Chris Le Tocq , a 
senior analyst a t 
lnfoCorp (Santa 
C lara, CA). WP 
6.0 ' s capability to 
handle font s on
screen without Win
dows and direc tly 
manipulate graphi

cal text is "quite an engineering 
feat," he adds. "They've es 
sentially written stuff that' s in 
the guts of Windows." 

WordPerfect did not stop at 
just adding a Windows-like in
terface to version 6.0; it also 
offers a host of new fea tures, 
including the bulk of the func
tion a lity in WordPerfect 's 
Plan Perfect spreadsheet. ·The 
interface has button bars simi
lar to those used in WordPer
fect 5.2 for Windows. It also 
offers mail enabling; full sup
port of FaxBIOS technology , 
including drivers for Class 1, 
C lass 2, or CAS -compliant 
(Communications Applications 
Specification) fax devices; col
or printing capability; and the 
use of scalable fonts with sup
port for Type 1, lnte ll ifo nt , 
TrueType, and BitstTeam fonts. 

Al so included in WP 6.0 is 
QuickFinder technology, which 
lets you quickly index files, di
rec tori es, or comp lete ha rd 
disks for doing fast searches on 
keywords. WordPe1fect intro
duced the QuickFinder late last 
year in its WP 5.2 for Windows 
update. WP 6.0 for DOS also 
comes with a new help faci lity 
that 's called the WordPerfect 
Coach. 

While WP 6.0 will run on 
a 286 with DOS 3.0 or higher, 
450 KB of free conventional 
memory , and a 7-MB hard 
driv e, WordPerfect recom
mends a 386, DOS 5.0 , 520 
KB of free conventional mem
ory, and a 15-MB hard drive. 

WordPerfect says it plans to 
ship WP 6.0 by June for $495; 
full upgrade, $ 129; competi
tive upgrade, $ 149. 

-Patrick Waurzyniak 

WordPe1fect Corp., 1555 
North Technology Way, Orem, 
UT 84057, (801) 225-5000. 

UPDATE 

AUGUST 

, ::.. .. . ::_ 1 t;;, .. .........~ 

Microsoft Word for DOS 
Keeping step with rival WordPer
fect, Microsoft (Redmond, WAI pre
viewed a new version of its DOS
based Microsoft Word at the CeBIT 
show held in March in Hannover, 
Gennany. Microsoft Word 6.0 for 
DOS is designed more for its in· 
stalled base of Word 5.5 users than 
to compete with DOS market leader 
WordPerfect, according to Mi· 
crosoft. "for us to make this into a 
WordPerfect killer is a little crazy," 
says Taylor Collyer, Microsoft's 
product manager for Word MS
DOS. 

Version 6.0 adds a number of 
new features to Word, including 
drag-and-drop text-editing capabil· 
ity, support for printing TrueType 
fonts, and a "ribbon" toolbar simi· 
Jar to that of Word for Windows. 
With its 3-D-style pull-down menus, 
dialog boxes, and buttons, the 
Word 6.0 for DOS update looks 
more like a Windows product than 
do previous Word versions. Word 
6.0 also offers Reference Soft
ware's Grammatik 5. Word 6.0 re
quires DOS 3.0 or higher, 512 KB 
of RAM, and a 1.5-MB hard drive 
(5.5 MB for full installation). Retail 
price: $450; upgrades are $99. 

-Patrick Waurzyniak 



ALL-IN-ONE PACKAGE! 
"Core!DRA W has six 
graphics packages in 
one stunning 
Windows program. 
And these are not 
watered down 
versions -they 
competefeaturefor 
feature against stand 
alone products." 

VERSATILE CHARTS 
and GRAPHS! * 


"CoreLCHART is the 
easiest charting 
package I 've ever 
used, thanks to its 
intuitive design, 
ease ofobject 
editing, and the 
smooth integration 
with the rest of 
Corel'sproducts. " 

POWERFUL 

PHOTO-EDITING! 
* 


"Corel PHOTO-PAINT 
is in a class by itself; no 
other product can 
match its image editing 
powers fo r close 10 its 
price range. 

THOUSANDS OF CLIPART 
IMAGES AND SYMBOLS! *

"Even if"you only use a 
portion ofthe 256 
fonts or 14,000 
CD-ROM clipart 
images, you 've likely 
recovered your 
investm.ent. " 

PC SOURCES 

EASY TO USE! 
"CorelDRA W 

remains the 
easiest-to-use 

graphics product on 
the market ... The 

ultimate graphics 
bargain!" 

VALUE-PACKED! 
IL·+·> *"CorelDRA W 3.0for 

Windows delivers all 
the graphics 

applications you 
could ask for. 

The program's 
ease-of-use, coupled 

with its power, has 
users singing its 

praises." 

DYNAMIC 
PRESENTATIONS! * 

COMPUTE "Core/SHOW, an 
CHOICE 
~ 

extremely simple 
presentation 

program that makes 
displaying charts 

and drawings a 
snap. " 

GREAT * TEXT HANDLING! 
"CorelDRA W has 
what many other 

drawing packages 
lack: superb control 
over type ... A sizzling 

bestbuy." 

Corel DRAW is 
Network Ready 

and 
MULTI PLATFORM 

for corporate 
standardization: 
Windows,OS/2, 

UNIX, CTOS. Soon 
available on the 

Mac and in 20 
languages! 

mlll 
~N~ 
CO.\IPATIBl.E 

WORLD 
CLASS 
AWARD 

~ .···. 

:1992: ... · 

CorelDRAW has emerged as the ALL-IN-ONE graphics Super Star! 

Celebrated by top international industry publications, it has won over 
90 awards for its exceptional ease of use, incredible value and 
outstanding features. 

CorelDRAW 3.0 outshines the competition! There is no longer any 

need to buy separate illustration, charting , photo-editing and 

presentation software, because Corel DRAW 3.0 includes CorelCHART, 

Corel PHOTO-PAINT and CorelSHOW-all in one value-packed box. Call now fora 

freedemo disk and brochure! 


1-800-836-DRAW (!coREL 
No wonderCore/DRA Wis the world's best selling graphics package! C DNTEL: (613) 728-8200 I FAX: (613) 761-9176 
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Introducing PC To 
Just of it 

[ 1] 

Organize and 
simpl ify your work. 

Our unique MulLiDesk deskLOp manager lets you put related 


app lications, folders and fil es inLO the ir own separate desktops. 


Set up as many desktops as you like, then switch be tween them 


instantly. It all adds up to a less clutte red, more productive 


Windows environment that works like you do. 


[2] 

Improve the speed and 
efficiency of common tasks. 

Our integrated Fi le Manager has advanced drag-and-drop 

capabilities that le t you quick!)' locate , view, copy and print fi les. 

With over 75 viewers, you can scan fil es (including compressed 

PKZIP data) without having to open the ir applications first. Hate 

to turn off your PC because you don't want LO set everything up 

again ? Our DeskSaver fea ture solves that problem too. 

CENTRAL POI NT Windows® is a great product. And some
PC TOOLS day, it'll be even better. But why wait? IOM WINOOWS 

New PC Tools'" for Windows® is 

here right now. It saves you time, 

reduces clutter and gives you easy 

access to all the functions and files 

you use most often. In fact, PC Tools for Windows is 

so innovative that after reviewing it, the editors of 

BO B'S 
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154.084 Implode 
11 .351 Implode 

PC/Computing asked, "\Vho needs Macs?" 

For starters, theres our unique MultiDesk"' desktop. 

Multi Desk is an intuitive desktop manager that lets you 

organize your work by creating as many desktops as you 

need for your projects, tasks, or clients. So, if you spend 

the day switching between many different projects, you 

won't lose anything in the clutter. 

Ever misplaced a fi le or couldn't remember its 

"'Ou r law)'m said we coulii ru11 this htadlint if wt make tht Jofloruing a.bsolu.uty clear: H'indowJ is rJ l rmit mark ofMicrosoft Corporation . PC Tools/or Wimiows is tht sok product of Ctntml Point Software, In c. Microsoft and 
Caitrv.l Poinl,'11 PC '/Uol1·:· MultilJtsk:· Wir1 Shi1.fd;· Spu d Ki!J'S.'" S)•stm1 Umsultant'" and DiskFix• art tradtmarlu oJCtntral Point S-Oftwart. 

http:Wir1Shi1.fd


ols™ for Windows: 

as Windows 4.0.* 


System Recommendations 

Add NoEMMOriver..Qn to SYS TEM.IN! Fije 
lnc1easeValue of DMABuffe1Size in SYSTEM .IN! Ftle 

Remove Desktop 'Wallpape1 to Save Memory 

Yow system is u.ting a lempora1y swap file to p1ovide virtual memof.Y. Switching to a permanent swap file may 
pe1mit fasle1 ope1ation. This can be done by changing the Vi1 tuo!'I Memo1y i;ellings. which appee1in the 
Conliol Paners 386 Enhenced section 

: Virtual memory is used to exlend tho memory addre ss sp~e of a comp1.ile1by using a 
d di~k to supplement its p~sical memory. You can use virtual memory in Windows by selling 

name? Our File Manager lets you quickly view files with

out having to load the program first. Tired of cryptic, 

abbreviated file names? Now you can attach long file 

names to your data to keep things clear and simple. 

We also created Speed Keys"'so you can take short

cuts through Windows, and System Consultant that 

gives you specific tips for improving system performance. 

PC Tools for Windows is at your nearest dealer. 

[3] 

Enhance your 

system's performance. 


System Consultant'"performs over 400 system checks and 


provides recommendations fo r improving your PC's perfor


mance. Our Disk Optimizer can automatically defragment 


your hard disk at prescheduled intervals, or on command. 


[4] 

Automatically 

protect your data. 


We've included new Windows versions of Backup, Undelete, 

Anti-Virus and DiskFix~ They're all in tegrated in WinShield '," 

an automatic data-protection system that results in worry-free 

computing. Our Emergency Disk bui lds a bootable recovery 

disk to help get a crashed system up and running fast. 

For more information, a free demo disk, or to upgrade 

from PC Tools for DOS, call us at 1-800-967-9251. Your 

purchase is backed by our 60-clay guarantee. 

Find out for yourself why the editors are already 

heralding PC Tools for Windows as "The ultimate 

desktop." It mayjust be the best thing since, well . . Windows. 

CentrdPaint Software ,M:® 

U111ral Point Soflwtm did not collaOOratt on this product, and this ad is not in miy way sponsortd f¥J Microsoft. PC lOOls for Windows dOl's 1101 repkict Microsoft Windows or any Ju tu rt vmian thertof' it simply complmimts it. 
NarMs of other products mmtiontd herein cm used for identification purposes only arid may be trademarks of their rts/uctivt companies. 
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EVOLUTION OF THE M 0 USE 

Ergo 
mouse 

HDove 
bar" 
mouse 

UP G RADES 

Novell's "Next-Generation"DOS 

B y the time you read thi s, 
Novell shou ld be beta-tes ting 
No ve ll DOS 7 , a majo r up
grade to the company ' s oper
ating system that will support 
true preempti ve multitask ing, 
integrated Net Ware client sup
po rt , a nd pee r- to- pee r ne t
work ing. An o the r new tech
no logy in No ve ll DOS 7 is 
ca ll ed the DPM S (DOS Pro
tec ted Mode Se rvi ces) API, 
whi ch Nove ll says will reduce 
the de mand for conventi onal, 
upper, and ex panded memory. 

The DPMS SDK ($ 195) wi ll 
s upp o rt bo th MS-DOS and 
Nove ll DOS . It lets so ftware 
developers write dev ice drivers 
a nd TSR s that res ide in ex
tended memory (instead of the 
high-memory area or conven
tional memory) and execute in 
protected mode on 286, 386, 
and 486 computers under DOS 
o r Wind ows (MS-DO S re
quires de ve lo pe rs to writ e a 
separa te virt ual dev ice dri ve r 
to execut e in protected mode 
unde r Windows). Deve lopers 

c an l ice nse a nd di s tribute 
DPMS a pp lica tion s without 
having to pay royalties. 

Nove l l DO S (fo rm e rl y 
called DR DOS) will ship with 
DPMS client components such 
as di sk cache and compression 
d rivers, a peer-to-peer server, 
and CD-ROM ex tensions. 

Novell DOS 7 is expected to 
ship in late summer. The com
pany. says it has an install ed 
user base of 8 million fo r Nov
e ll DOS . 

-David Andrews 

NEW PLATFORMS 

APeek at PowerOpen 

Mice have come a long way 
since the original wood 
mouse (pictured) that was 
developed by Doug Engel
hart at Stanford Research 
Institute in 1963. Mi
crosoft's first-generation 
mouse, introduced in June 
1983, was based on a pro
totype made out of clay; 
the third-generation "Dove 
bar" mouse was introduced 
in 1987. Microsoft's 
newest mouse, developed 
with the help of an inde
pendent ergonomics con
sulting firm, is designed for 
either right- or left-handed 
use. A snap-to feature in 
the new mouse's software 
automatically snaps the 
cursor to the default-com
mand button in a dialog 
box; screen wrap moves 
the cursor to the opposite 
side of the computer's 
screen when you move the 
cursor off the edge. 

W hen the first comput
ers based on the new Power
PC chips debut ea rly next year, 
they ' ll be abl e to run charac
te r-based Unix and graphica l 
Motif applications concurrent
ly with ex isting Macintosh pro
grams. Multiple Mac sess ions 
ca n run s ide by s ide in th e ir 
ow n Moti f w indows , and the 
sys tem C lipboard will le t users 
cut and paste betwee n the Mac 
and Uni x env ironments. MS
DOS a nd Windows 3.x pro
grams will run atop an opti on
al softw are e mul a to r fro m 
Insignia Solu tions . 

De ta il s o f the PowerPC's 
PowerOpen operat ing system 
we re re veal ed at the Marc h 
Uni fo rum show in San Fran
c isco. Seven companies-led 
by the orig inal partners, IBM, 
Apple, and Motorola-fo1med 
the PowerOpen Assoc iati on to 
promote the new RI SC-based 
platform . Other founding mem
bers are Groupe Bu ll , Harri s, 
T adp o le T ec hn o logy, and 
T homson-CSP. 

Motorola o ffi c ials say they 
expect the PowerPC 60 I to de
1 i ve r about the same intege r 
performan ce and a 30 percent 
to 40 pe rcent fl oatin g-po int 
perfo rmance improvement over 
Intel's Pentium-at about one
third the price. In quantit ies of 
20,000 , the 50-MHz ch ip will 
cost $280; the 66-MH z ch ip 
will sell for $374 . 

P o w e rOp e n 's 
chief architect, Ste
phen P. C ummings 
o f IBM , says hard
ware and so ft ware 
deve lo pme nt a re 
both on track . Tom 
W hiteside, manag
er of VLSI techno l
ogy at IBM ' s Ad
vanced Workstation 
Div is io n, says th e 
PowerPC 603 chip 
current ly under de
ve lo pm e nt " is in
tended to be rough
!y the performance 
of the 60 I, but rea l
1 y , rea lly c hea p ." 

He did not di sc lose spec ifi c 
prices for the 603. 

PowerOpe n is bui lt o n 
AJX/6000 ( IBM 's Uni x fo r 
RS/6000 workstations) and the 
X Window Sys tem. It native
ly runs Unix app lications com
pi led fo r A!X, Groupe Bull 's 
BOS/ X, and Thomson-CSF's 
Uni/XT, as well as future pro
grams for PowerOpen. It will 

"We're entering a 
new frontier...we 
intend to price 
the PowerPC 
aggressively." 
-Tom Whiteside 

(IBM) 

also support COSE 
(Com m o n O pe n 
So ftwa re Environ
ment), the " unified 
Un ix." 

Apple has ported 
the Mac OS Too l
box to the Po we r
PC, so that Toolbox 
ca lls exec ute na
ti vely. Because Mac 
prog ram s typicall y 
spend most of their 
time in the Toolbox, 
thi s minimi zes the 
usua l performance 
penalty for software 
emulati on. 

-Tom R. Halfhill 
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CA-REALIZER-Now For ALimited Time Only $99. 


•
ove 

INTRODUCING 
THE EASIEST BASIC 

DEVELOPMENT 
SYSTEM FOR 
WINDOWS. 

Compared to Visual 
BASIC, CA-REALIZER®is 
half the cost and twice 
the product. 

Develop applications 
using the familiar proce
dural language model and 
a large array of powerful 

Technology 

tools. You don't need to 
learn all kinds of confus
ing new techniques. Just 

~ 
id9cl 

iDI 
Mfgr 

~ 
LJ 

Mkt 

Actual Pr '•clad 
75400. 00 8900QOO 

· · 

asic. 
royalty-free with the run
time module that's includ
ed. And you can generate 
an installation disk with 
the push of a button. 

PC Computing said, "No 
other Windows BASIC can 
match it for power and 
breadth of features'.' 

:. 13\ITEfl,.,,··"''.'""'·"" "*' 
" ~f.\:'?11:1·== w~"=~!~o Mh-11INTI 

And at $99, they can't 
match the price either. 

So call 1-800 CALL CAI 
type in programs or ~~~~~~~~~~~~~~~§!§~~~~ today for more information 
design them visually with FormDev. It's an interactive and the name of your nearest dealer. 
/~ ------ .~ WYSIWYG, point and click tool 
CA-REALIZER' j that generates code. With a sin

1 gle command you can add 

! Programmable Application Tools 


..:i like spreadsheets, charts, text edi
11 tors, animation, graphics tablets 

and user-friendly forms. And 
CA-REALIZER offers many fea

1 tures other BASICs don't, like
Jautomatic array processing. 

Arrays are re-dimensioned and processed automatically. 
Algorithms can be written as formulae instead of com
plex looped expressions. 

Once an application is complete, you can compile it 
into a stand-alone Windows application and distribute it 

~ IWlil 11$11 mI 

REALIZER VisualBASIC 
Interactive WYSIWYG Application & Form Designer v' v' 

Generates User Accessible & Modifiab le BASIC Code v' 
Familiar Procedural Programming Model v' 
Integrated Full-Featured Debu1111er v' 
Single-Steppin.g, call-Tree, Vari able Display v' 

Automatically Exoandable Dynamic Arrays v' 
Full Range Of Fast Array Operators & Functions v' 
Mathematical. Statistical, Date-Time Functions v' 
DynamicAddition & Removal Of Form Objects v' 
Fully-Integrated Programmable Application Tools: v' 
Charts, Spreadsheets, Text Editors, Graphics. Animation, Scheduler v' 

Ability To Run Multiple Applications Simul taneously v' 
Full Support For DDE & DLLs v' v' 
Direct MDI Support & SerialCommunications Library v' 
Import/ Export Of J-2-3, Excel. CA-SuperCalc Files v' 
Extensive Context-Sensitive On-Line Help v' v' 
Clip Art Library With Over 250 Bitmaps v' 
QuickBASICVersion 7.0 Compatibility Libraries v' 

Don't waste another day trying (A'OMPUTER®
LWJ lL_l'lj ~ ~ to figure out Visual BASIC. . . r.SSOCIATES 

IIF HI~ IJli ID I ij Leave that for your compet1t1on. Software superior by design. 

11D 11 ~~~ CA-Realizer 

[ii] ITIJJ 

© Computer Associates International, Inc. ,OneComputer Associates Plaza, Islandia, NY 11788-7000. All product names referenced herein are trademarks of their respect ive companies. 
CA-REALIZER Release LOand Visual BASICRelease 1.0 compared I0/92. Cost comparison based on Visual BASICRelease 1.0 Suggested Retail Price. PC Compuringquote appeared I0/ 91, pg.90. 
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COMMUNICATIONS 

Digicom's Software

Upgradable Modem 

Tiie benefit of soft-modem technology is that mode m and its so ftware , I 
when you want to extend your modem 's com downloaded the free V.32bis up
munications capabi lities, you upgrade your soft grade. I used my new-and now improved
ware instead of installing new hardware. A new Connection 96+ to talk to a 14,400-bps modem 
modem package from Digicom Systems called I had at home. When I sent the same 68 ,992
Connection 96+ ($ 199) embodies the benefits byte fil e (which I had downloaded from Digi
of soft-modem technology. Connection 96+ con com ' s BBS) al 14,400 bps, the improvement 
sists of software and a daughtercard that fits into in transmission speed was obvious. Data blocks 
an ISA slot of a PC. zipped by at almost twice the speed as when I 

Digicom 's soft-modem technology and card downloaded the file at 9600 bps . 
combine to deliver 1200- to 9600-bps transmis Digicom also sel ls a 9600-bps send/receive 
sion, v.42 and MNP 4 error correction, a 16550 fax upgrade ($60). By the third quarter of thi s 
UART (universal asynchronous rece iver/trans year, the company expects to re lease upgrades 
mitter), and extended AT command-set com for V.3 2terbo (i.e ., 19,200-/ 16,800-bps stan
patibility. When you purchase the Connect ion dard) and voice-messaging software . By the end 
96+, you are e ligible for a fre e upgrade 10 of the year, Digicom ((408) 262- 1277) plans to 
14,400-bps (V .32bis) transmission via Digi release a Mac mode l. 
com 's menu-driven BBS . After I installed the -Selinda Chiquoine 

M ore than 70 percent of VB 3 .0 now have the same data portraits of employees. 
all copies of Visual Basic are base engine fou nd in Access 1.1 , The Professional edition of 
sold to corporations for devel Microsoft 's RDBMS (relational VB 3.0 adds a programmatic 
oping in-house app lications, database management system) object layer that provides com
and more than 90 percent of for Windows. Thus, VB 3.0 can plete control over the Access 
those custom programs inter interact with databases stored engine. While the Strn1dard edi
act with structured databases, in several common format s: tion lets VB programs interact 
according to Microsoft. So it 's Access, dBase, FoxPro, Para with ex istin g databases, the 
no surprise that the latest ver dox, and Btrieve. Profess ional edition lets pro
sion of VB adds new tools for A new visual data control in grammers write code that cre
database connectivity. the toolbox lets VB pro ates and manages databases in 

Both Standard ($ 199) and grammers hook into these any of the supported formats . 
Professional ($495) ed itions of databases without writing any The Profess ional edition also 

of the code nor has ODBC (Ope n Database 
mally required. Connectivity) drivers for SQL 
In add iti on, the Server and Oracle. 
tex tbox, check VB 3.0 supports OLE 2.0 au
box, picture, la tomation, so VB programs can 
be I, and im age communicate with and control 
controls have other Windows applications that 
been made data also support OLE 2.0. 
a ware. A VB ap -Tom R. Hatthill 
plication can 
now easi ly ac Microso.fi Corp., I Microso.fi 
cess a personnel Wa y, Red111 011d, WA 98502, 
fil e that includes (206) 882-8080. 

48 BYTE J UNE 1993 

Visual Basic 3.0 Strengthens Connectivity 


LONDON 

WHEN YOU CAN'T WAIT 

FOR FAST, GO TERBO 


Tired of waiting for the CCITT to 
complete its deliberations for 
the next international analog 
modem standard known as 
V.Fast, a group of 18 suppliers 
that includes AT&T Paradyne, 
Penril Datacomm, and National 
Semiconductor has introduced 
an interim modem standard 
called V.32terbo. The move fol
lowed frustration by vendors 
that the CCITT rejected a pro
posal to introduce an enhanced 
version of the existing V .32bis 
(i.e., 14,400-bps maximum) 
standard that would have been 
called V .32ter and offered a 
maximum transmission rate of 
19,200 bps without data com
pression. The CCITT thought 
the proposed V .32ter enhance
ment represented too small of 
an improvement compared to 
V.Fast. The proposed V.Fast 
standard will offer top trans
mission of 28,800 bps but is 
not expected to be ratified for 
several months. 

A U.K. start-up company 
called Sonix (Cirencester, +44 
285 641651) claims to have 
shipped the first V.32terbo
compliant modem. Sonix's 
Volante modem (795 pounds) 
lets users upgrade the modem 
to V.32terbo from a PC disk. 
Multitech (Mounds View, MN, 
(612) 785-3500) says it plans 
to release a V.32terbo modem 
this summer. The Multimodem 
II will cost $1199. 

-Tony Dennis 





THE NEW PENTIUM PROCESSOR 


IS FU LLY SOFTWARE COMPATIBLE WITH OUR X86 FAMI LY. 


How WE'RE GIVING 

PCS ELECTRIFYING 


POWER. 


There is a new source 
of computing power. 
It's capable of executing 
two instructions at 

P.~ntJHQT once. It's produced 

processing speeds over 100 
MIPS. It's the next generation 
of compatible power. It's 
called the Pentium'" 
processor. And this biief will 
tell you how its technology is 
inaking PCs run faster. 

THREE WAYS along at a measly 4.7 MH z. 
TO MAKE FASTER Today we can run at an 

PCs. 
astonishing 66 MHz-and 

Faster PCs start with faster we're still pushing for more. 
microprocessors. And there 3. Increase the 1mmber 
are three ways to make ofexecutions per 
faster processors: clock cycle. 

Using new1. Increase the 
superscalarntunber of 
technology, our 

Today, the use of 
transistors. 

processors are 
sub-micron compo- now capable of 

nents lets designers fit executing two instruc
more than 3 million transis tions per clock cycle. 
tors on a single chip. So we 
can integrate components 
such as math coprocessors 
and caches right onto the 
CPU-dramatically culting 
access time. 

2. Increase the clock 
speed. Twelve years ago 
the clock speed ticked 

WORKS IN 

PRINCIPLE AND 


IN PRACTICE. 


Employ ing the teclrniques 
above, we've created the 
new Pentium processor. 
A processor that is over 
300 times faster than the 
first PC microprocessor. 

THE PENTIUM 

PROCESSOR. 

A MODEL OF 

EFFICIENCY. 


The Pentium processor 
can be described as 

a super-effi cient 
factory. Its 
main assem
bl y line is its 
superscalar 
technology-

which enabl es 
information to 

be processed simul
taneously through dual 

pipelines. To accomplish 
this, the pipeli nes divide 
up an instruction, then 
send it through li ve stages. 
As it passes from one 
stage to the nex t, the 
pipeline is free to begin 
another instruction. 
Speeding up operations 
substantially. 

PUMPING DATA 

THROUGH. 


The rest of the features on 
the processor are designed 
to keep that main assembly 
line working at peak 
capacity (see diagrams). 
These features , along with 
the superscalar technology, 
help the Pentium processor 
to cnmch more than I00 
MIPS at a clock speed of 
60MHz. 

How FAST 

DID YOU SAY? 


Twice the performance 
of our own lntel486"' DX2 
66 MHz processor. Plus, 
the redesigned fl oati ng
point unit on the Pentium 
processor offers up to five 
ti mes the pe1fo rmance of 
the Intel486 DX2-66 
CPU for math-intensive 
applications. 



A PHOTOGRAPHIC THINK O F I T AS 


M EMORY R IG HT ON A 64- LANE 


BOAR D. F REEWAY INSIDE 


YO UR C P U . 


Now THERE ARE SEPARATE 

BK CODE ANO DATA T O GET DATA REALLY 
WRI TE-BACK CACHES MOV I NG. WE DOUBLED THE 

THAT REDUCE CACHE SIZE OF THE BUS ON THE 
CON FLICTS AN O INCREASE FIR ST PENTIUM PROCES

SYSTEM PERFORMANCE. SOR . THI S ALLOW S TW ICE 
W ITH AN ON-CH IP CACHE . AS M UCH INFORMAT ION TO 

WE KEEP ESSENTIAL BE FETCHED AT ONCE. 
INFORMATION WITH IN AN THERE IS EVEN A BURST 
ARM ' S REACH OF THE MA IN MOOE FOR HIGH-SPEED 

ASSEMBLY LINE. 50 THAT INFORMATION TRANSFER

INSTRUCTIONS ANO DATA SO MORE IN FORMAT ION 
CAN BE FETCHED WITHOUT GETS TO WH ERE IT'S GO ING 

WASTING ANY TIME. AND A QUICKER. PLU S, AUTOM ATIC 

FULL 95o/o OF THE TI ME . DATA INTEGRITY CHECKING 
THE INFORMATION IS TO BE SU RE TH E RI GHT 

RIGHT AT HAND. DATA I S BEING MOVED. 

W E PROGRAMME D 

T HE C HIP TO BE 

C LA I RVOYANT. 

WE ' VE GIVEN THE 

PE NT IU M PROCESSOR AN 

INTE LLIGENCE OF ITS 

OWN-A SMALL CAC HE 

KNOW N AS THE BRAN CH 

TARGET BUFF ER. WH ICH 

PREDICTS WHI CH WAY 

AN EXECUT ION WILL 

BRANCH. WHEN THE PRE

DICTION IS CORRECT 

(AND IT JS OVER 90°/o OF 

THE TIME ), THE BRANCH 

IS EXEC UTED WITHOUT 

DELAY- ENH ANCING 

PERFORMANCE. 

WHO SA I D YOU A B IG P OIN T OF 

CAN ' T DO T WO D I FFER E NCE IN 

TH I NGS AT ONCE ? MATH - I NTENS I VE 

F U N CT I ONS . 

T HE FI RST PENTIU M 

PROCESSOR HAS TWO SI DE WE ' VE ADDED SPECIA L

BY-SIDE PIPELINES FOR !ZED PIECES OF HARO

INTEGER IN STRU CTI ONS. WARE TO SP EED UP THE 
THI S ENABLES THE THREE M OS T COMMO N 

PROCESSOR TO EXEC UTE FLOATING - POINT IN STRUC
TWO IN STRUCT I O NS AT TlONS-A MU LTIPLIER , A 
ONCE. AFTER GRABBING DIVIDER ANO AN ADDER . 
ANO PARTIALLY OECOOI NG WITH THESE FEATURES, 
AN I NSTRUCTION, THE MOST FLOATING- POINT 
PENTIU M PROCESSOR INSTRUCTIONS CAN BE 
DETERM INES IF THE EXEC UTED IN A SINGLE 
IN STRUCTION CAN BE EXE CLOCK CYC LE . GIVING 
CUTED IN PARA LLEL WITH YOU UP TO FIVE TI MES 

THE NEXT INSTRUCTION IN THE FLOATING-POINT 

LINE . IF IT DOESN 'T DETECT PERFORMANCE OF 
ANY DEPENDENCIES, THE I NTEL486 DXZ-66 CPU
TWO IN STRUC TION S ARE BASED COMPUTERS. 
SENT ALONG THE PARA LL EL 

PIPES FOR EXEC UTI ON. 



THE PENTIUM PROCESSOR PROVIDES 

BA SED ON SPEC 92, THE 
WORKSTATION CLASS PERFORMANCE 

INDU STRY STANDAR D WOR K
60 SPECfp92 

STATI ON BENCHMARK, THE 50 

PENTIUM PR OC ESSOR IS I N 40 

THE SAME PERFOR MA NCE CLASS AS 30 

THE BEST WORKSTAT ION. 20 
BUT THE PENTI UM PROCESSO R IS 10 
RUNNING AT ONLY HALF THE CLOCK 

0 
FREQUENCY , AND SYSTEMS BASE D 

ON THE P ENT IU M PROCESSOR COS T 

ONLY ONE-HALF AS MUCH . 

THE INTEL iCOMP"' RATING INDEX* 

Pentium '" Processor-66 

Pentium'" Processor-60 

i486""' DX2-66 

i486 '" DX-50 

i486 '" DX-33 

i486'" SX-25 

i386"' DX-25 

0 50 100 150 200 250 300 350 400 450 500 550 
·rhe iCOMP index is an Intel microprocessor "horsepowerM ra ting. II is a composite of selected performance measurements from SPEC 92, ZD Bench, 

and Power Meler. Source: iCOMP1"': A Simplified Measure of Relative Intel Microprocessor Performance. lnlel Corp., 1992. 

WHAT DOES THIS TECH NOLOGY YOUbased on one? If you're
TECHNOLOGY REALLY MEAN? TRUST.running power-hungry 

applications, the sooner the For over 20 years, Intel hasIt means Pentium proces 3-D design, mul timedia, 
better. But for all but the led microprocessor design,sor-based PCs are now as handwriting and voice 
most demanding users, the development and manufast as workstations. It recognition, vi1tual reality 
answer is still an Intel486 facturing. So with Intel 
CPU-based system. 

means faster Intel486 and more. 
technology inside, youmicroprocessors, because 

WHAT DO Especially since many can be assured that you' llour expe1ience with YOU NEED? 
Intel486 DX2 processor always have unprecedented 

As you are reading, we 
Pentium processor 

systems can be upgraded power and unquestioned 
are ramping up Pentium 

technology al lows us to 
to the same technology compatibility. 

processor production. 
improve them. It means 

found in the Pentiumnew software ho1izons 
The question is, when processor with a future being brought to more 
will you need a system Intel OverD1ive" processor.and more users- such as 

BESIDES RUNN ING 

EVERY DAY APPLICA
lnlcrna l io na l 

Sa le-. Fo rcl' ast TIONS BETTER, THE 
 FOR AFREE PENTIUM PROCESSOR POSTER,TI1e \\'1•11 .J I• 1:.111i.o.111µJ111alk11')'1hc ,\ 
New 1ual rn"1c l "'""cr1\ 11 ,y.11c 111 ~ :u·c PENTIUM PROCESSOR 

li himn)l llic h u~ s L:>c1weeu u:u i.. 1 1 ~ 
 CALL 1-800-955-5599.PROVIDES THE POWER 

NECESSARY FOR NEW Want more on our latest technology? Then cal l to 
MULTIM EDI A APPLI CA  receive add itional info1mation on Pentium processors and 
TI ONS LI KE DESKTOP other Lntel products that are making PCs better. Ask for lit
VIDEO CONFERENCING. 

erature package #67. The information is free. So is the call. 

© 1993 ln td Corporation. +One poster per ri::sponsc. 
Limi ted to supplil!s on hand. intel. 



Report from Mexico 


D.BARKER 

Software Lacks 
Local Flavor 
Arturo Sa lc ido Maese is a 
software developer looking for 
his big break. He studied com
puter sc ience at the lnstituto 
Tecnologico de Estudios Su
periores de Monte1Tey and says 
had he been born in the U.S. , 
he mi ght have been anothe r 
Bill Gates. He has written pro
grams he se ll s, including a set 
of "Quick" utilities-Quick
Calc, QuickJnfo, and others
written in Turbo Pasca l and 
priced at less th an $ I 00. " I 
make software that is easy to 
use and does n ' t cost muc h 
money," he says. He meets po
tential customers face-to-face; 
he doesn't have a marketing 
consultant or the luxury of PR. 
He wants to see homegrown 
softw are so ld in Mexico. 

But the software th at gets 
sold and used here is mostly 
from the U.S.: Lotus 1-2-3, Ex
ce l, dBase, Word, and Word
Perfect. At the recent E xpo 
Comm Mexico computer-and
te lecommunications show in 
Mex ico City , the on ly native 
software company with a booth 
was Diagnosticos Admvo Com
pu taror, a developer of bu si
ness programs, such as Pacioli 
2000. The company is famous 
as one homegrown venture 
that 's prospered beyond the 
borders of Mex ico. Its U.S. af
fi I iate is DacEasy, a Dall as
based company known for its 
series of accounting programs. 

The lack of local software 
doesn ' t mean there's a lack of 
local talent. Mexican universi
ties have long had programs in 
computer sc ience, and hackers 
have roam ed here s ince th e 

dawn of the Apple 11. IBM re
cently moved a programming 
project from the U.S. to its plant 
in Guadalajara. But local de
velopers have yet to place a hit 
on the best-seller list. They' re 
competing with the likes of Mi
crosoft. And, according to some 
observers, they are also dea l
ing with a native suspicion of 
things Mexican. 

When the Apple II made its 
debut he re, interest was high. 
" Peo pl e thought computers 
were magic," A1turo says. "We 
thought they would solve all 
our problems." But there was 
littl e software to go with it. 
Some people became disi llu
sioned. Others realized that the 
magic of computers requires a 
certain sorcery on the part of 
morta ls . These people, like 
Arturo, became programmers. 

In some ways, the Mex ican 
computer market is similar to 
what you find in other indus
tri a l countr ies: The big com
puter users are large corpora
tions, banks, and government, 
and they have been replacing 
their ma inframes and mini 
computers with microcomput
ers and PC-based networks. 

With an estim ated popula
tion of 90 million , Mexico is 
potentially a g igantic market. 
But outs ide the urban areas, 
there are few signs of the com
puter revolution . 

Even in the c ities, there is 
virtua lly no home compute r 
market. Systems are just too 
expens ive. Those prices are 
coming down, however. Gama 
Computadores , which manu
factures PCs in Mex ico, now 
sells 386SXes for around $800. 

"A year ago, 
pri ces we re 
too high for anyone outs ide 
business," says Javier Valverde 
Polin , Gama 's director of op
erations. " But now, prices are 
becomin g cheap enough for 
home and student markets." 

While prices are dropping, 
Mex ican salaries are still low. 
A good programmer can make 
about $ 18,000 a year. This is 
certainly much more than most 
Mex icans make, but it 's by no 
means the comfortable living 
of a programmer wrangling 
code north of the Rio Grande. 

One problem with U.S . soft
ware com ing into Mexico is 
the documentation. Either it 's 
in English or it 's translated in 
Spain , into Spani sh Spanish 
rather than Mexican Spanish. 
There are anecdotes about neo
phytes reading the instruction 
" Insert DOS disk," translating 
DOS into its Spani sh equiva
lent, and then trying to insert 
two disks into the PC. Terms 
like "Boot the computer" don ' t 
translate we ll , and the Mexi
can word for turnin g on an 
electronic device-encienda, 
to put fire into-would seem 
odd to a Spaniard. 

When we met here in Feb
ruary , Arturo was hoping to 
soon find a partner who could 
handl e th e bu s iness s ide of 
marketin g hi s so ftw are, who 
cou ld get it on the shelves of 
compute r sto res . When we 
spoke again recently, he was 
still looking. • 

D. Barker is B YTE '.1· managing 
editor. He can be reached on BEX 
as "dbarker." 

Three cities account for 
most of Mexico's 
computer market: Mexico 
City, Monterrey, and 
Guadalajara. These cities 
buy 85 percent of the 
computer products sold in 
Mexico. With 20 million 
people, projected to reach 
27 million by the year 
2000, Mexico City is 
a big market unto itself. 
One resident told a visitor, 
"Maybe computers 
can solve our traffic 
problems." 
(Marllet infonnation from 
Servicios de Estrategia en 
Electronica.) 
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WE DELIVER COMPUTING KNow How 

Abacus Books will Keep You up to Speed 


--~_..."'9J~-

Explains 1he many fca1ures and 
lools lhai are parl of 1he OS/2 32· 
bi1 multiiaskingsyslem, ilS spccial 
fun ctions and the uti liti es that are 
pan of 1he package. Wheiher you 
wa nl lo link simp le DOSPC Intern application s, run Wind ows 

A li1cral encyclopedia of DOS know ledge . This book is a programs under the Workplace 
completely revised edi1ion of our bcs1selling PC Sysre111 Shell or underSland 1he s1ruc1ure 
Progra111111i11g book which has been read by over 125,000 of OS/2 2. 1, I hi sbook covers all of 
programmers worlwide. Whether you program in Assembly 1hese lopics. From inSla llalion, IO 

Language, C, Pascal or BASIC, you'll !ind dozens of prac1i 1he basics of 1he Prcsenta1i on 
Manager, yo u'll learn how to takecal. parallel working examples in each of 1hese languages. 
full advantage of OS/2 2. 1. Manyof our readers say 1his book is wonh its weigh1 in gold. 
#B 174. ISBN 1-55755- 174-X.#B l45. ISBN 1-55755-1 45-6. $59.95 wi1h companion disk. 
$34.95 wilh companion di sk. 

Explains the features thal make 
this processor so advantageous· 
lite memory capabilities, the math 
co processo r. th e spec ia lize d 
soft warelhat maximizes the CPU's 
performance and more. Fi nd out

Upgrading & Maintaining Your PC why the486 is replacing 1he earlier 
Turn your PC inlo a high performance screamer. Whether processors. PC INFO program and 

Sys1em Slcu1h T" diagnos li eyou' re adding memory or a hard drive. CD-ROM or a sound 
so f1ware included 1he on board or upgrading an XT 10 a 386 or 486. this book shows 
companion diskett e. you how. Includes companion diskene of u1ilities and Sys1em 
#Bl83. ISBN 1-55755- 183-9.

Sleuthni diagnostic software. 598 pages. $34.95 wi1h companion disk.
#B 167. ISBN 1-55755-167-7. $34.95 wilh companion disk. 

[Piea7e'"r;hm-;t°h;;Tattowing book;- - Order Toll Free 
_PC Intern .................................. $59.95 ea. 

951·800-451 ·4319 _OS/2 Bible v2.t ...................... $34· ea. 

__AutoCAD t2 Programming. $44.95 ea. 

Available at B. Dalton, Crown Books, Egghead, _ DOS 6.0 Complete SE ....... $39.95 ea .
Software Etc. ,Waldenbooks, Computer City, 
CompUSA and other retailers nationwide. __ Upgrading & Maintaining ... $34.95 ea. 

In Canada, Classic Bookshops, Coles, W.H. Smith. _ The 486 Book ........................ $34.95 ea.

In the UK, call Computer Bookshops 021-706-1188. __Sound Blaster Book ............ $34.95 ea.
In Austailia call Pactronics 02-748-4700. 

In US and Canada add $5.00 postage. Mult1med1a Mama ........ $49.95 ea. 
Foreign orders add $13.00 poslage per ilem. Subtota l: 

We accept Visa. Mastercard or American Express. 

Ml orders include 4'l. sales t ;):< 


In US & C<rnada add $5.00 shipping: _ _ _ 

Foreign orders add $13.00 per item: ___Abacus 
Depl. 86, 5370 52nd Slreet SE, Grand Rapids, Ml 49512 Total amount (U S fund!; ): ___ 

Phone: (616) 698-0330 •Fax: (616) 698-0325 
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AutoCAD 12 
Programming 
This book will leach you all a6Sut 

BATCH programming (for user 

defined s1ar1up of AmoCAD 12). 

crentingScript files and program 

min g custom co mmand s with 
 DOS 6.0 <;omplete
Au10Li sp or ADS. Also covers Th e practical user' s guide to DOS 6.0. This book is loaded
prototype drawing and outpu1 with helpful hints for outfilling any computer with 1he new
functions, script programming, MS-DOS 6.0, covering everything from installation lo usingAutoLi sp, menus and commands. 

the new fil e. directory and storage maintenance features.1he AuioCA D Developmenl Sys
DOS 6.0 Com1ilcte includes a companion disk with dozens lem and more. Disk includes pro 

grammi ng examples and ready to of powerfu l ba1ch files. deiailed explanalions and Tempest 

use menus and tables. · 1he new graphic shell for DOS 6.0. I IOO pages. 

#BIH ISBN 1-55755- 173- 1. #8182. ISBN 1-55755- 182-0. $39.95 with companion disk. 

$44.95 wi1h companion di sk. 


Sound Blaster Book 
New ly rev ised, thi s book is your 

guide to So und B/asrer, from in~ 


stallation to custom programming. 

Includes an overview of the dif

ferent Sound Blasrer card s, many 

spec ific so l'1ware produels and 

much more. Also includes simple Multimedia Mania 
MID I syslem 10 use wi1h your This book removes 1he hype surrounding muliimcdia. Learn 
So1111d Blasrer. 1he basics from adding CD-ROMs and sound boards 10 
#B ISI. ISBN 1-55755- 18 1-2. making a MPC system. Includes CD-ROM wi1h over 400 
$34.95 wi1h companion disk. megabytes of sounds, graphics, an imations, samples and 

1echniqu es to get you deep into the world of muhimedia. Also 
includes several commerc ial multimedia demonstrations. 
#Bl66. ISBN 1-55755- 166-9. $49.95 with compa nion CD-ROM. 

For fa;-delivery Order Toll Free1 -800-451-43IBEXT. 26. or FAX(616)698-0325I 

Or mail this coupon to: Abacus, 5370 52nd Street SE, Grand Rapids, Ml 49512 I 
Method of Payment: 0 Visa 0 Master Ca rd 0 Am.Express 0 Check I M.O. I 
Ca rd# :l_ l_ l_l_ l_l_l_l_l_l_l_l_l_l_ l_l_I Expires:__/__ I 

Name: I 

Company: ___________________________ I 
Address: 

--------------------------- I 
City: _____________ ___ St ate: _ Zip: _____ _ I 
Phonell: ____________ Fax#: I 
0 Yes , please rush your free catalog of PC books and software. Dept. B6 : 

I 



Computer Ruminations 

BEFORE THE COMPUTER by James W. Cortada 
THINGS THAT MAKE US SMART by Donald A. Norman 

T ime was, when a rifle part wore out, the gun
smith fa bricated a new one. The technology to 

mass-produce replacements that didn ' t need custom 
fitting was one by-product of the Civil War; that was 
the technology that, after 1865, made poss ible type
writers and cash registers and accounting machines. 
(No, it 's no accident that " Remington" denotes both 
an office appliance and a gun .) James W. Cortada's in
tricate history of such artifac ts is called Before the 
Computer, and , indeed, it ' s the computer that has 

now pretty well subsumed them all. In their day they fill ed immediate needs, 
and no one dreamed that a century down the road lay a single supermachine. 

Donald A. Norman 's Things That Make Us Smart is a complementary ac
count. Although Norman is an Apple Fellow (" the highest-leve l technical ap
pointment at Apple"), his new book 's attention to computers is intem1ittent at best. 
Still , they' re never far below the horizon of his ruminations, subtitled "Defend 
ing Human Attributes in the Age of the Machine." (No, not that tired old tune, de
humani zation ; Norm an's attention is on technology that gets in the way in its 
eagerness to be helpful. ) 

Take five pieces of software: dictionary, encyclopedi a, thesaurus, spelling 
checker, and language translator. "The ir fun ction would be greatly enhanced if 
they could all be combined into one." As it is, they can' t even intercommunicate, 
unless thanks to a complicated shell like Windows. Unimaginative program
mers? A " tangled web of financial and copyright arrangements"? Norman guess
es it 's probably both . 

Or consider the filing drawer. It was "a major revolution in handling infor
mation" when it was first introduced early in this century. It depended on e<u·bon
later, xerographic-copies, and on standardi zed paper sizes; then, "courses on 
methods for filin g" could become a booming industry. Before the filin g drawer, 
there were desks with pigeonholes . (The holes and slots and drawers were of 
varying sizes because documents were. " Pending bills" might consist of many 
small envelopes, "bank records" of several large checkbooks.) And with 60 to 100 
places where some item might have been stashed, a human memory with a span 
of only fi ve to seven categories was a crippled access device indeed. 

You can see with what caution all these metaphors need to be looked at as we 
"computeri ze." Early in the book, Norman offers an arresting analogy. Here's a 
game called 15 . Its pieces are the nine counting digits. Each player in turn takes 
possession of a digit. The winner is the first player to get three digits that sum to 
15. Try it. You ' ll di scover that, "Though the arithmetic is simple, keeping track 
of all the possibilities . .. makes the game difficult. " 

And here ' s tic-tac-toe, at which any kiddi e speedily becomes expert. And 
here 's the killer: The two games are identical. What a 
difference the representation makes! And finally: A BEFORETHECOMPUTER 
computer program written to solve tic-tac-toe spatially, James W. Cortada, 

Princeton University Press',the way we do, "would have to fi gure out whether the ISBN 0-691-04807-X 
X's and O ' s we re on a strai ght line ," a problem in 

$S5
tri gonometry. For fas t computeri zation , convert the 
game to 15. • THINGS THAT MAKE US SMART 

Donald A. Nonnan, 
Addison-Wesley,

Hugh Ke1111er is Fro 11k/i11 and Ca llaway Professor of English at ISBN 0-201-S8129-9 
the University of Georgia. He writes fo r publica1io11s ra11gi11g 

$22.95f i-0111 the New York Times to Art & Antiques. Yo11 can co11.[(l c/ 
him 011 BIX as "hke1111 er." 

OF HISTORICAL 

SIGNIFICANCE 


CD SOURCEBOOK OF AMERICAN HISTORY, 
VOL 1: FROM DISCOVERY TO WWI 
lnlobases International, Inc., 1875 South State St., 
Suite TlOO, Orem, UT 84058, (801) 224-2223, $69.95 

T his seems just what the thesis director or
dered, a computerization of such a li 

brary assignment as used to send graduate 
students fl ocking to the stacks in tight pat
terns. The idea was to get there before too 
many others got there, else every book would 
be checked out. But now, forget books! What 
we have here is a big database of American 
history texts, plus a fas t search facility that 
handles AND, OR, and NOT-even things 
like "All paragraphs containing bothfreedom 
and liberty or both peace and prosperity." 

The sem·ch works fine. The problem is what 
we' re searching through. Here 's a category 
called First-Hand Sources, amid which we 
pick the subhead Revolution , and then the 
document called The Defeat of Burgoyne at 
Saratoga. Bring up thi s document and find 
the following heading: "TITLE: The Defeat of 
Burgoyne at Sm·atoga/AUTHOR: Sir Edward 
Creasy/DATE: 1777/SOURCE: Great Epochs 
in American History, Vol. 3, Pg. 155-164." 
You 'ct expect DATE to be the date of the doc
ument, but no, it 's the date of the event under 
scrutin y. 

And the Creasy pages are from Sir Edward 
Shepherd Creasy' s Fifteen Decisive Battles 
of the World, a class ic publi shed in 1852. 
Great Epochs? That's a 1992 catchall , edited 
by (it says here) Francis W. Halsey and avail 
able only via lnfobases, which is al so our 
source for the present CD Sourcebook. What 
it puts on your screen isn' t print but facs imi
le typescript. As far as I cm1 make out, running 
standard printed editions through a scanner 
was hm·cter than just retyping their hundreds of 
pages in a uniform format (and no guaran
tees of accuracy). That 's typical. And no the
sis director would accept so amorphous a ref
erence. 

I' m sorry to report that something' s been 
blown again. The idea is good, and the search 
engine is very good. But the realities under 
which someone will need this package have 
not been envisaged at all. 

-Hugh Kenner 
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PROTECT YOUR 

SOFTWARE 


NO BUTION, 
NO ACCESS. 
Dallas Semiconductor is re-shaping the world of software 
protection and distribution control with a new family of 
microchips called Buttons. We put the lid on software 
piracy by packaging microchips in button-shaped, stainless 
steel cans. The chips contain missing but critical 
information to make the software run. 

We offer a variety of Authorization Buttons and features so 
you can select the level of protection and price point that 
are right for you. 

Security Continuum 

Button Type Unique 
Serial# 

Read/Write 
Memory 

Password 
Protecti on 

Expiration 
Timer 

Decoy 
Responses 

081420 ID Bullon x 
0 81427 Time Button x 4K bits x 
DS1425 Mulli Bullen x 2K bils x x 

Snap In, Snap Out 
Authorization Buttons inte rface to the installed base of 
100+ million PC's via the DS1410 Bucton Holder. They 
simply snap in and out. The DS1410 accepts two Buttons 
concurrently. 

Toward a Dongleless World 
New computers that accept Buttons directly, including 

palm and notebooks , are being designed at OEM's today. 

Our Dongle Trade-In Program will help in your transition 

to this world. With an approved 

application, we'll pay you $7.00 

for each dongle that you 

trade in for an Authorization 

Button and Holder. This offer 

is good until August 31,1993. 

The one-piece price for the 

DS1420 is $4.35; volume 

discounts apply. 


We're Serious About Security 
At Dallas Semiconductor, we design and manufacture our 
own microchips. And we're the only ones in the software 
protection business who do. Sixty intricate process steps 
and a 64-bit unique registration number lasered into each 
chip prevent duplication. 

To learn how to button down your software, give us a call. 

DALLAS 

SEMICONDUCTOR 

4401 South Beltwood Parkway, Dallas, Texas 75244-3292 
Telephone: 214-450-8170 FAX: 214-450-3715 
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THE KEY INGREDIENT 
WINDOWS FROM THE KEYBOARD by Nicholas Baran 
John Wiley & Sons, ISBN 0-471-59093-2, $16.95 

A moL~se_ may be appropriate for a wind~wed environmen_t, 
but 1s 1t required? Not accordmg to Nicholas Baran. Hts 

Windows.from the Keyboard is devoted to operating a Microsoft 
Windows environment totally from the keyboard. Baran, a BYTE 
consulting editor, doesn ' t propose that we should forgo the use of 
mice. Rather, there are times, such as when traveling w ith a 
portable, when it is worthwhile to be ab le to work without hav
ing a mouse attached to your system. Likewise, some people, 
such as touch-typists, want their hands at the keyboard as much 
as possible. 

Windowsfi-orn the Keyboard starts with an overview of oper
ating the Program Manager, File Manager, and other system

level programs. It then explores key
board control ove r s ix Windows 
appli cat ions: Ami Pro, Mi crosoft 
Word , WordPerfect, Microsoft Excel , 
Lotus I-2-3 , and Quattro Pro. Baran 
includes detailed instructions as we ll 
as useful summary pages that you can 
copy and place next to your computer. 
If yo u prefer working from the key
board, this book will help you get the 
most efficient , fl ex ible use from your 
Windows applications. 

- Raynwnd GA Cote 
·~l\cr,'Sl'tillC(Wl\ll\,Vdi 
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UNIX WIZARDS 

UNIX POWER TOOLS by Jerry Peek, Tim O'Reilly, and 
Mike Loukides O'Reilly & Associates and Bantam Electronic Publishing, 

ISBN 0-553-35402-7, $59.95 

B ehind every smoothly running Unix environment is a Unix 
wizard. You can identify them by the ir ability to utter 

mind-bogg ling keyboard incantations. As with wizards of o ld , 
their power comes not from some mystical source, but from hard
earned knowledge. Unfortunately for the uninitiated, this knowl
edge is locked within hundreds of books and thousands of articles. 

Unix Power Tools unlocks the storehouses of knowledge and 
can make a wizard out of anyone willing to spend time getting 
comfortable with the tools. This 11 68-page book is not designed 

for casual readi ng. Instead, graze through it for 
solutions and ideas. It starts with the administrative 
basics of maintaining user profiles, log- in scripts, 
passwords, and directory structures. Each chapter 
cons ists of terse so lutions to specific problems 
(e.g., setting terminal types, seeing log-in mes 

sages just once a day, and configuring environment variables) . 
Moving on, you encounter techniques for navigating the file hi

erarchy , finding files, dealing efficiently w ith directories hav
ing thousands of files, and looking inside the found files. Once you 
find the fil es , you manipul ate them with tools ranging from 



Introducing Proxima®Ovation~" The fully portable 
family of LCD projection panels that provides the 
most vivid color images available today. 
Showcase your computer or video images crisply 
and clearly, utilizing the latest LCD technology and 
up to 226,98 1true colors. 
Ovation offers a dynamic range of 
multimedia capabilities to move 
and motivate your audience. 
Project computer presentations, 
video recordings, computer 
animation, TV, even live 
images from camcorders. 
Ovation projects whatever 
you can see on your PC or 
Macintosh*monitor. Just 
place the Ovation panel on an overhead 
projector, connect the panel to your computer, VCR, 
camcorder, or other output device, and you're ready 
to impress your next audience. Make your presenta
tion even more interactive with the Proxima 
Cyclops'" pointer system. It's like a cordless mouse. 
Point, click, and pull down menus-right from the 
projection screen. 
There's a Proxima product for nearly every presenta
tion and price range-from monochrome data 
projection to full-color animation and video. For the 
name of the dealer nearest you, call 1-800-447-7694 
today. Ask for our booklet which explains the 
advantages of using today's LCD projection panels. 

PROXIMA® 

Proxima Corporation 6610 Nant)' RidJ!C Ori\'C 

San Diego, CA 92121 (6 19) 457-55011 

In Europe: contact Horstcrwcg 24. 6191 RX lkck, 
The Nc thcrlamls. +31· (0)43 65 02 4!t Ovation and Cyclops arc lrar.k:marks of and 

Pmxima is a registered 1radcrnark or Prox ima Corporation. 
t Othcr hrand and product names arc trademarks or their respective owners. 

© 199 1. Prox ima Corp. ;\ll ri ghts reserved. 
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This technology is now 
available to Windows 3.x 
developers in POEM 
ColorBox Ill, which pro
vides DLLs for: 

• Ultra-high compression; 
• Resolution independent 

images; 
• Background compres

sion; and 
• FTC-Ill coprocessor support 

Learn 

Iterated Systems, Inc. 

5550-A Peachtree Pkwy.,Suite 650 


Norcross, GA 30092 

l -800-4FRACTL • Fax: (404) 840-0806 

~dding images to your Windows appli
cations? Avoid storage problems with 
fractal image compression, the technology 
that inspired PC Magazine to declare 
"The advantages of fractal compression 
are unmatcheo." 

For database, multimedia, archiving or 
other applications, ColorBox Ill is compre
hensive, easy-to-use and at $995, sup
risingly affordable. 

Call today for more information. 
why ColorBox Ill can solve your image 
storage problems. 

Tel: 

Ever seen a grown pirate cry ? 

Just plug this in ... and watch 


MEMOPLUG™ 
The amazing Software protection system based on a 
hardware plug. Contains read-write programmable 
memory. This system is practical and easy lo use for 
both programmer and end-user. Supports various 
programming languages, operating systems and 
types of computers. 

U-PLUG™ 
The premiere protection plug for UNIX systems 

that connects the standard seri al port of computers 

and workstations. 


LANPLUG™ 
Comprehensive network protection starts with 
a single plug. The LANPlug lets you operate 
protected software from any workstation on the ~ 
network, while supervi sing a number of c: 
authorized simultaneous operation applicati ons. ·~ 

This unique Time-limited soft ware protection system is 
based on a plug containing a real-time clock. It allows 
users limited execution ti mes fo r leasing and demonstration 
applications. 
Apassword system allows you to rewind the clock by telephone 

0 

U.S. office: Tel: 1(800)677 1587 . 1El 1 Sh1 
Tel: (407) 682 1587 Fax: (407) 869 1409 18 lm 

South Africa: LionSoft Tel: 011 640 6002 
Holland: M.H.P Tel: (3 1) 4406 129 16 M I C R 0 C 0 MP UTE RS l TD 

France: C.T.I Tel: (1) 47 38 16 17 5 Haganim, P.O. Box 869 1 
Spain: Economic Data Tel: (34) I 442 28 00 Hai fa 35022 ISRAEL 
Czeck Republic: PC Kompas Fax: (42) 2 43 l l 88 Tel: 972-4-516 111 , Fax: 972-4-5286 13 

Currently looking for international distributors 
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simple editing with vi to industri al-strength manipul ation with 
emacs, and a slew of automated manipulations, from sed through 
Perl. Every tool mentioned in the book is available in both source 
code and executabl e fo rm on the accompanying CD-ROM. 

Unix Power Tools is an encyclopedic work that belongs next 
to every serious Unix user's terminal. If you ' re already a Uni x 
wizard, keep this book tucked under your desk for late-night ref
erence when solving those difficult pro blems. 

-Raymond GA Cote 

HARDWARE HELPER 
NETWORK INTERFACE TECHNICAL GUIDE, $119.95 

ENCYCLOPEDIA OF MAIN BOARDS, $499.95 

Micro House International, 4900 Pearl East Circle, Suite 101, Boulder, CO 80301, 

1303) 443-3388 

T he Network !nlei face Technical Guide and Encyclopedia 
ofMain Boards are meant for technicians, computer mag

az ine editors, or anyone who spends much time chasing down 
switch settings for obscure boards. The first book is an 800-page 
volume with switch and jumper settings for 330 network cards. 
Each entry includes a drawing of the card showing the key com
ponents, a table of poss ible settings, and a collecti on of applica
tions notes. Just as I started looking at thi s book, I had to install 
a Novell NE2000 adapter. I quickl y found it in the index, and 
within minutes I had the card configured and installed. 

The four-volume Encyclopedia ofMain Boards contains board 
layouts wi th switch and jumper sett ings for 980 system boards. I 
tri ed to spot-check a half dozen or so boards in PC c lones at 
BYTE, without success. I was disappointed that thi s encyclope
di a didn ' t show any of them, when there are over 3000 different 
system boards out there. Micro House plans to ex pand the set to 
six volumes, covering 400 additional system boards, this summer. 

The encyclopedia includes a handy disk database of the system 
boards in the set. You can search by manufacturer, CPU , proces
sor speed, and other criteria, and the process is much fas ter than 
leafin g through the table of contents. It also includes a list of 
common acronyms and a glossary of computer terms. l found a 
few inaccuracies. The glossary incorrectly shows the 8086 proces 
sor as the one in the IBM XT, for example. 

Both books could pay for themselves in time saved. Just make 
sure they cover the boards you have in your systems. 

- Howard Eglowstein 

THE CD-ROM AUTHORITY 
CD-ROMS IN PRINT 1993, Meckler Publishing, ISBN 0891-8198, $95 

M eckler 's definitiv e intern at ional guide to CD-ROMs is a 
736-page book (it 's also on CD-ROM). The entries appear 

alphabetically by title, with indexes on subject, publi sher, di s
tributor, and other categories. It 's the reference for anyone who 
needs to quickly track down all titl es for a given subject.• 

-Rob Mitchell 



WATCOM™ SQL for Windows 
by WATCOM 
WATCOM"' SQL for Windows is a complete 
client/server DBMS including a standalone sin
gle-user SQL database server. WATCOM SQL for 
Windows allows you to develop and deploy single
user standalone applications, and to develop 
appllcatLons for use within the WATCOM SQL 
Networ k Server Ed ition . WATCOM SQ L fo r 
Windows includes support for the Microsoft Open 

Database Connectivity (ODBC) standard for database applications. 


List: $395 Ours: $299 
FAXcetera # 1683-0013 

BEST SELLERS! 

AceFile for Windows $ 120 ED for Windows $ 169 
ADS Diagrammer 2 .0 $239 EDT+ $ 199 
Artful Two $ 266 Gau ss-3861 CALL 
AT BlosKit $ 129 IBM OS/2 Upgrade $99 
Borland C++ & 

App. Framework 
Blinker 
BRIEF 
C++/Views 
Cache86 
CA-Clipper Comp. Upg. 
CA·RETfXbase for Wmdows 
CASE:W for C/MFC/OWL 
CHARTIST-2 
Codewrigh t 
DaDlsp 10 5 
Dan Brlcklln's De mo II 

$549 
$259 
CALL 
$ 449 

$ 20 
$ 149 
$199 
$ 56 9 

$75 
$229 
$899 
$214 

Iconic Qu ery/W 
Logic Gem 
Micro-Scope 
MS Visu al C++ 
Multi-Edit 
ProBas V5.0 
Rescue 
.RTLin k Plus 
Slt Back for Windows 
SQA: Manager-Win 
SQA: Replay OS/2 
Visu al C++ Professional 

$ 199 
$ 83 

$399 
CALL 

$79 
$ 149 

$ 50 
$ 399 

$ 50 
$799 

$ 50 
$289 

DataBoss C $359 Vers ion Upgra de $ 129 
DeScribe Wont Proc. for OS/2 $299 Com p . Upgrade $ 189 
Do-Dot $ 14 0 WATCOM C 9 .0 /386 CALL 

Distinct TCP/IP for 
Windows 
by Dist inct Corp . 
INCLUDES WINDOWS SOCKETS. This award 
winning product Is the professional program
mer's choice for TCP / IP connectivity in the 
Windows environment. Windows Socke ts , 
TCP/IP Kernel , RPC/XDR. Telnet. and FTP are 
the smallest and fastest DLLs available today. Applications developed 
with TCP/ IP can coexist with LAN Manager, Vines , Pathworks and 
Novell thanks to Distlnct's support for Packets, NDIS and OD! drivers . 

SDK List: $495 Ours: $459 
Applications List: $395 Ours: $359 
FAXcetera # 2994-0002 

WinGEN 
by Bu zzwords 
International 
Converts ObjectVision .OVD t o Source 
Code. Make the ti tle bar disappear and 
run you r a pp lication a t compiled speed. 
Wi nGEN produces code for Windows ver

sions of dBASE, C/C++. and Turbo Pascal. Supported engines include: 

Paradox Engine, Sequiter CodeBase. POET. Ra ima. Faircom c- lree. 

Sybase. Novell Blrieve. Novell Btrieve with SQL/XQL Manager. OLE & 

DDE/DDEML, and Q&E. For techn ical informa tion call 3 14-334-63 17. 

for orders call 800-445-7899. 


List: $ 149 Ours : $ 79 
FAXcetcra # 1873-0002 

Multimedia Toolbook 
by Asymetrix 
Complete Multimedia Authoring. 

Create your own multimedia applications for 

MS Windows. Simple interface and set of ready

lo-use multimedia objects make it the fastest 

and easiest way to develop multimedia apps . 

This award-winning tool provides a complete 
package versatile enough to develop new applications or put a new face 
on existing ones, with no runtime fee. 

List: $695 Ours: $529 
FAXcetera # 2776-0005 

-

Q+E Dat abase Library 
(QELIB) 
by Pioneer Software 
Q+E Database Library provides com 

p le te da ta base connec ti vity lo 

Windows and OS/2 app lica tion s 

using Dynamic Link Libraries. QELIB 

can reacl, insert. update, create or delete da tabase records fo r the fol

lowing forma ts : Oracle. dBASE. SQL Server, Sybase. DB2, Paradox. 

INGRES, AS/400 (SQL/400). Btrieve. Excel. INFORMIX. NetWare SQL. 

and many more. Gateways supported include: IBM DDCS/ 2 . Micro 

Decisionware. Sybase Net-Gateway. and Gupta SQL Network. 


Lis t : $ 399 Ours: $359 
FAXcetcm. # 2625-0003 

II 
MATLAB® 4.0 for 386 Windows 
by Mathworks 
A high-performance, interactive numeric computa
tion and visualization environment that combines 
hundreds of advanced math & graphics functions 
\vith an easy-to-use and flexible high-level lan 
guage. The open system a rchitecture enab les 
users to view the pre-packaged fun ctions. cus

tomize them as needed, or add new functions . MATLAB toolboxes are 
available to extend the power by providing leading-edge algoriU1ms and 
functions developed by renowned experts for specific applications. 

List: $1695 Ours: CALL 
FAXcetera # 1269-0042 

MediaDeveloper M~DIADEV!LOPER 

by Len el Systems 
Create mu ltimed ia -enab led a pplications 
with MediaDeveloper and ObjectVision. It is 
THE Mul timedia Development Toolkit lo 
integrate sound . images . a n ima tion a nd 
full -motion video into Windows a pplica tions . Includes media and 
device control for multimedia peripherals including CD-ROMs. VCRs 
and laserdisc players: support for major animation, video. audio and 
graphics fonnats: a multimedia da tabase: OLE server: and many DLLs. 

Lis t : $595 Ours: $449 
w/MS VB Win . 2.0 List: $ 794 Ours: $ 569 
w /MS VB Win . Pro 2.0 List: $1090 Ours: $739 
FAXcetem # 1005-0302 



uaranteed Be 

Lahey F77L
FORTRAN Compiler
by Lahey 
Version 5.01 includes FORTRAN 90 features: 
ALLOCATABLE Arrays, CASE Constructs, 
Cycle and Exit, Construct Names, and many 
other new features. Package includes Editor, 
Make Utility, Profiler, Debugger, SLR Linker, 
Opus Make, Video Graphics, and Excellent 
Diagnostics. 386/486 users have the option 
of generating 32-bit instructions. 

List: $295 Ours: $259 
FAX.cetera # 1476-0001 
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il''f· 	 dGT Unlimited! 
by Blackhawk Data Corp . 

• 
~ 

PAJNLESSPICTURES-The Database 
Graphics Toolkit (dGT Unlimited) turns 
any database into an image database, in 
three easy steps: I) add a field to your 

database record; 2) add a line to your entry screen; and 3) RUN! Fast, 
powerful, reliable, flexible and now Royalty-Free up lo 1000 copies , 
dGT Unlimited works with 40 different languages. runs on any VGA or 
EGA, supports tmages up to 1024x768, and can retrieve images from 
memo fields and BLOBs. 

List: $595 Ours: $449 
FAX.cetera # 3051-0004 

ED-The Programmer's Editor 
for Windows 
by Lifeboat Software 
A full-featured Windows-based programmer's edi
tor Js he.rel ED Is setting the standard with fea
tures l!ke background compilation, automatic 
code indenting and completion, hypertext func
tion/procedure lookups, "smart" language-specif
ic editing, a fast "C" extension language, Windows 

Toolbar, unlimited undo and redo, keyboard macros and remapping. 

and emulation of popular DOS editors. 


List: $269 Ours: $169 
FAX.cetera # 0233-0011 

WindowsMAKER ' 
Professional 5.0 ~~ 
by Blue Sky Software rto.Jl.>, 
Next generation of the mosl powerful C/C++ Code 
Generator and Prototyper for Windows 3. 1. NT & 
Win32s. The fastest way lo creale full-fealured 
Windows apps. This product slands out. does 
everything-even a loolbar can be crealed with 1 
click! Test run your design/make changes interac

tively, generate code for multiple platforms-ANS! C, MFC, OWL. etc.: widest 
compiler support In Industry. TrueCode technology-user code is 100'/o pre
served. Highly recommended! 

List: $995 Ours: $695 
FAX.cetera # 2602-0003 

CA-dBFast Windows 2.0 
by Computer Associates 
The complete standalone dBASE/Xbase 
development language for MS Windows . 
Create fast , powerful. easy-to-use graphical 
applications with over 200 extensions to the 
dBASE llI PLUS language. It also includes 
an interactive editor, compiler, and linker. 
Challenge your creativity and imagination! 
Design mi:iltiple windows, pull-down menus, 

check boxes, list boxes, radio buttons, bit-map pictu res. and more! 


List: $550 Ours: $359 
FAX.cetera# 1004-0003 

CA•Clipper 5.2 
Competitive Upgrade 
by Computer Associates 
Yes. the newly released CA-Clipper version 
5.2 Is being offered to Xbase language 
product owners at the low retail price of 
$199. This competitive upgrade is avail 
able for a short term only! What a great 
opportunity to get the power of CA-Clipper, 
at a super price! And now when you buy, 

get your choice of dBFast, Clipper Tools or dBASE Compiler !Gt-FREE! 


Lis t : $199 Ours: $149 
FAX.cetera # 5400-0001 

OS/2 
by IBM 
OS/2 increases your opera ti ng sys tem 
choices by providing you with DOS. 
Windows and OS/2 support. Because OS/2 
was created for use with 386SX and above 
processors, it offers full 32-bit addressability 
and true concurrent multi tasking. OS/ 2 
also features an object-based user interface. 
enhanced file system, advanced memory 
technology and the ability to complete many 
processes within a task simultaneously. 

List: $195 Ours: $126 
'FAX.cetera # 3142-0009 



MetaWare High C/C++ 
by MetaWare, Inc. 
MetaWare. Inc. announces its newest prod
uct! The 32-blt High C/C++ compiler version 
3.0 ls a true compiler, not a C to C++ transla
tor. "Incremental Strengths" let you specify 
the level of C++ compilation, allowing you to '"'==~-

migrate from C to C++. one C/C++ block at a 
tlme. lncluded is a C++ tailored source-level 
debugger and a 32-bit Application 
Development Kit for Windows. MetaWare offers a full line of multi-lan
guage. multi-platform compilers for professional software developers . 

List: $ 795 Ours: $669 
FAXcetera # 1590-0008 

Allegro CL/PC 
by Franz Inc. 
Object-oriented development system for MS 
Windows based on Common Lisp Object 
System (CLOS). Native 32-bit compiler and 
integrated programming environment includ
ing editor, debugger, profiler, DLL support. 
Avoid memory-related errors with unobtrusive 
garbage collector. Build interactive GUl appli
cations with high-level interface to Windows 

--.... 

ALLECl\0.l!~IPC........,...._.... 

APL Runtime generator permits roya lty -free delivery. The mos t 
advanced OOP system for Windows! 

List: $545 Ours: $499 
FAXcetera # 3010-0001 

WATCOM C/C++32 

Optimizing Compiler and 
Tools V9.5 
byWATCOM 
C/ C++" is a professional, multi-platform C and C++ 
development system supporting 32-bit application development 
for extended DOS, OS/2 2.x, Windows 3.x, Windows NT, Win32s, and 
AutoCAD ADS/ADI. The C++ compiler provides comprehensive support 
for the AT&T version 3.0 language including templates plus exceptional 
handling. The C compiler is ANSI Standard and IBM SAA compatible. 

List: $599 Ours: $349 
FAXcetera # 1683-0003 
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PROTOGEN 3.0 
by ProtoView Development 
NEW VERSION! The industry standard 
for code generation and prototyp
ing Windows applications . Develop 
the user interface of your application 
using Visua l pro totyping methods. 
ProtoGen generates expert level, comment
ed code for ANSI C. Microsoft NT Wi n32. 
All generators included! User Code is pre

served from one generation to the next. It's easy and fast. 

List: $99 Ours: $89 
FAXcetera # 2553-0002 

VM Data 
by PocketSoft, Inc. 
VMData for Windows is a DLL that manages up 
to 128 MB of dynamic data. Eliminates annoy
ing s lowdowns commonly seen in 386 
Enhanced Mode when programs use large 
amounts of dynamic data, and eliminates out
of-memory problems in Standard Mode. 
Provides superior run-time performance and 
ensures that your program is a good citizen 
under the Windows environment. 

List: $495 Ours: $359 
FAXcetera # 1987-0005 

BASIC Network Library 
Network C Library 
by Au tomation Software 
Con sultants, Inc. 
The most comprehensive libraries available for 
NetWare software development. supporting all 
versions of advanced NetWare including 3.1 1. 
Over 450 C functions and 300 BASIC func
lions. Include any features from the NetWare 

command line utilities and menu utilities in your C or BASIC program. 
No licensing hassles. C library source code available. 

BASIC Library List: $265 
C Library List: $295 
FAXcetera # 1004-9201 

Ours: $229 
Ours: $259 

Multi-Edit Professional 
by American Cybernetics 
A richly featu red. easy-to-use programmer's text 
editor. Multi-Edit's flexibility and sheer power 
combine to provide you with unparalleled pro
ductivity. Features include: intuitive user inter
face, mouse support. syntax highlighting, cross 
directory multiple ftle search AND replace. color 
templates. and much more! Finally, a text editor 

that thinks like a programmer! Free demo disk available. 

List: $199 Ours: $139 
FAXcetera # 1846-0001 



Stop struggling with 

big C++ applications. 

Tired of Wrestling with Application Design? 
You need more than streamable objects and simple 
persistence to get the most out of C++. Add muscle to 
your toolkit with Raima Object Manager, a powerful 
class library that simplifies your application and 
integrates easily into your C++ code. 

Object Manager is a natural extension of C++ that makes 
storing and retrieving objects as easy as inheriting from 
our StoreObj class. And because Object Manager is built 
on our top-rated* Raima Database Manager engine, your 
executable is fast and efficient. 

Simplify Complex Applications 
Object Manager base classes let you easily navigate 
between objects and maintain "real world" relationships, 
no matter how complex. Whether you're working on a 
customer ob1.ect with a complete list of transactions or a 
b · 1 1 d 1 · d' d Ob' Mitmap wit 1 re ate mu tune 1a ata, 1ect anager 
handles your class relationships with ease. 

Raima Object Manager"T/1eobject storage clnss library 

Overload It! 
Object Manager takes advantage of C++ operator 
overloading to provide you with customized operators 
for naviga ting a table. For example, 

for(salesOrder[FIRST]; !salesOrder.EOF() ; salesOrder++) 

uses our array notation operator to start at the beginning 

of a table and read each record until it reaches the end. 

What could be easier? 


Win the OOP Battle 

If you're serious about object-oriented programming, find 

out why PC Magazine says "At a time when no one else

including Borland or Microsoft-has released an object

oriented database manager, C++ programmers have an 

excellent tool available: Raima Object Manager."** 


V' VLF and BLOB support 
V' Safe Type Checking
V' Referential Integrity 
V' Container Classes 

V' Source Code Included 

In the U.S. or Canada, call: 
"" 800 DB RAIMA 
.a: - 
In Wash ington state or international, 
ca ll 206-557-0200 Fa x: 206-557-5200 

= IAIM~M 
Raima Benelux 31 (2159) 44738 • Raima Deutschland 49 (7022) 9256 0 • Raima Italia 39 (49) 829 1285 • Raima U.K. Ltd. 44 (276) 685761 • Rhone-Alps 41 (21) 825 4800 

· lh:m:hnMrks pu blished in Byt~ Masa:h1,·1 JanuMy 1992 BY63SW 
•• J~ C \' i (• \,• cd in !he "Tno!kits" section of PC M11ga:i11c, November 10, 1992 

(D ~~it~}~~~.1~~~ 1~~~r~~~ilt~~d~ 1~~~~r~1 ~~~c~its~~d1¥~~d~;1~;i~k! 1 ~;(1 1~~i\'.1 ~~,:~~~~~~' );~)~ S~;s'. r•;~~~:~~~ r~~1~:~~~~ ~~~ ,~~dsoN~~1c5~ 11 ~~~'.::~~i~h ·~~~r~~ti~~e~; H\~·~~~;::;~11~:i1'.1{,\~ i9~~2~11lfS:~·1 tion. other computer and 
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Computers for the Disabled 


Adapting desktop of ex pansion slots is also vital. For instance, if 

computers to 

meet the needs of 

disabled workers 

is easier than 

you might think 

you have a machine with five slots, you can in
sta ll a speech synthesizer and an optical scan
ner a longside your video and drive controllers 
and st ill have one slot free. 

Another important issue is how many serial 
and parall e l ports your compute r has . Many 
adaptive dev ices interface to th e computer 
through serial ports, using standard nine- or 25
pin connectors. 

JOSEPH J. LAZZARO 

S 
al has all the makings 
of a good telemarketer: 
He's bright, outgoing, 
and persistent. He is 

also blind . Phy lli s wants to hire him, 
but she has some concerns. How will he 
be able to use the company's database 
if he can' t see the monitor? How will he 
read office correspondence? And more 
important, what will it cost the compa
ny to adapt the workplace to accommo
date him? 

Phyl lis mus/ acco mmod a te him , 
since her company is in the U.S. , and 
therefore subject to the Americans with 
Di sabilities Act , or ADA (see the box 
"Fo r Mo re In fo rm at ion ") . But she 
needn' t worry. The latest adaptive tech
nology for personal computers prov ides 
a cost-e ffecti ve way to a llow Sa l and 
workers with o ther di sab iliti es to do 
the ir jobs with independence. 

Getting Access 
Personal computers are directly com
patible with many adaptive hardware 
and software products. You simply in
stal l them as you wou ld any other adcl
in board or application. The majority 
of adaptive products are developed for 
the platforms that are commonly used 
in business environments: MS-DOS , 
Windows, and the Macintosh. Fewer 
products are available for Unix , but de
ve lopment work is under way clue to 
the influence of the ADA. 

When adapting a personal computer, you should pay spec ial 
attenti on to hard ware requirements (see the box " Adaptat ion 
Needs"). Both PCs and Macs require at least 25 MHz of pro
cess ing power to run many adaptive applications, such as OCR or 
speech-synthesis programs, in conjunction with mainstream pro
grams , such as spreadsheets. 

Memory is another major consideration . For adaptation, many 
systems req uire a minimum of l MB of RAM-4 MB if you 're 
running Windows or if you ' re attached to a network. The number 

Analyze, Then Adapt 
The first task in adding adaptive tec hnology to a computer is to 
determine the spec ific needs o f the disab led worker in question . 
" It ' s very important to analyze the job thoroughly," says John Ro
bichaud , a rehabilitation eng ineer with the Occupational Reha
bilitation Group (Cambridge, MA), " and this goes way beyond 
just the PC." Robichaud 's company looks at each job in terms of 
its component tasks and all the systems at the site used to pe1f01m 
those tasks. co111i1111ed 
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Adaptation Needs 
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HARDWARE: Both PCs and Macs require 
at least 25 MHz of processing power to 
run many adaptive applications, such as 
speech-synthesis programs, in 
conjunction with mainstream programs, 
such as spreadsheets. 

MEMORY: Many systems require a 

minimum of 1MB of RAM-4 MB if 
you're running Windows or if you're 
attached to anetwork. 

EXPANSION SLOTS:With five slots, you 
can install aspeech synthesizer and an 
optical scanner alongside your video and 
drive controllers and still have one slot 
free. 

PORTS: Many adaptive devices interface 
to the computer through serial ports, 
using standard nine- or 25-pin 

connectors. 

The next step is to focus on the em
ployee ' s ab ilities. If he or she has no vi
sion, then a speech or braille output pack
age is recommended. For someone with 
limited but usable vision, a software mag
nification package may be appropriate . 
Fo r a hea ring- impaired worker, a Bau-

dot/ASCII modem is a log ica l 
investment. For a motor-disabled 
user, an adapted keyboard or a 
Morse-code entry system is fea
sible . 

To ass ist with adaptive tech
nology, mainstream companies 
are providing consu lting services 
and adapt ive eq ui pment to com
ply with the ADA. The SNAP 
(Special Needs Access Program) 
is a joint project of AT&T and 
NCR. It offers engi neering con
su I ting se rvi ces and adapt ive 
hardware and software for fees 
ranging from $75 to $ 125 per 
hour. 

Co rtez Martin, civ il rights 
manager for the FAA Technica l 
Center at the Atlantic City Inter
national Airport, used the SNAP 
to he lp accommodate a vi sua lly 
impaired worker. "We gave the 
consu ltants a real thumbs-up fo r 
their efforts and the approxi
mately 20 hours of tra ining they 
provided," he says. "The soft
ware and ha rdw are th ey s ug
gested made [our] emp loyee 
more productive and more effi
cient." 

DEC is using its DECtalk 
speech-sy nthes is system to he lp 
blind people to read and nonver
bal people to speak. DEC has 

a lso c reated an Assistiv e Technology 
Group. ln addition, Apple Computer and 
IBM have produced and sponsored ass is
tive technology for their respective com
puter platforms. Their developments in
c lude everything from graphi cs -based 
speech-synthes is sys tems to sticky-key 

software (i .e ., programs that electronical
ly lock and hold the Shift, Ctrl , and Alt 
keys). 

Adapting to a Specific Need 
To work effectively, most vision-impaired 
users need to have their computers adapt
ed with technologies such as speech syn
thesis , magnification , braille, and OCR. 
Speech-synthes is systems interface to a 

A PC for a blind user, eq11ipped 111irh an Oscar 
011rica l scanner and a braille printer, borh by 
TeleSe11.rnry. The optica l scanner converts rexr 
into ASCII code or into proprietary word 
proce.1·.1·ing./(11war. Files saved 011 disk can rhen 
be rrw1slared inro braille and senr ro rhe printer. 
\/is11a//y i111paired users can also enlarge rhe 
rexr 011 rhe screen by loading a TSR software 
11wg11ificarion pmgra111. 

comp uter through 8- or 16-bit s lots or 
through standard RS-232 serial ports. They 
re ly on TSR packages, known as screen 
readers, to drive them. 

One example of a speech-synthes is sys
tem is VertPro from TeleSensory (Moun
tain View, CA). This $ 1795 product can 
read MS-DOS-based word processors, 
databases, spreadsheets, and other text
based software. Window Bridge from Syn
tlrn- Voice (Hamilton , Ontario, Canada) is 
a $695 Windows-based screen reader. This 
product can verbalize both MS-DOS- and 
Windows-based applications, and it will 
drive most speech synthes izers. 

Magnification softwru·e can enlarge text 
appearing on the screen by up to 16 times . 
ZoomText Plus ($595) from AI Squared 
(B urlington Center, VT) and Magic 
Deluxe ($295) from MicroSystems Soft
ware (Frami ngham, MA) can both enlarge 
text on MS-DOS and Windows applica
tions. Berkeley Systems (Berkeley, CA) 
markets in Large, a$ l 95 Mac-based soft
ware package that magnifies most com
mercial app li cations. 

For braille o utput , the Juliet printer 

This deaf user's PC is connected to a telephone via an Ultrarec lnrele-Modem Ba11dor/ASCll 
modem. The user is sending and receiving messages to and front someone at a remote site who is 
11sing a releco1111111111icarion1· device./(1r dea(people (right). 
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the world. Software 
protection made 

all the difference. 
Especially in 
Europe and Asia. 

Sales were four times 
better than before. He is 

the founding father of 
Sentinel - the guru of 
software success. 

Struggling 

Software Sales 


One day, trekking through 
the coffee fields of Java, 
Don ran into his old college 
buddy Simon Seagull. "Don, 
my sales are well below 
expectations." Simon 
explained his plight, "My 
software should sell like 
yours, Don!" Yet despite 
critical acclaim Simon's 
company, SimonSays 
Software, teetered on a 
financial tightrope. "What's 
your secret, Don?" 

They spent hours 
ana lyzing potential problems. 
They looked at everything. 

The Key to the Problem 
Finally, Don leaned back 
and asked the assumptive 
question, "What about 
protection - are you using 
Sentinel?" 

more than others. 
s uccess. All software Nervously, Simon sipped Simon was disgusted, "It's just 

developers strive his coffee. His hands shaking not fa ir." 
for it. Now, Don as his eyes darted the room. "That's why Icommitted 

Gall was on top of "No. I didn't think I myself to solving the 
piracy problem," 
explained Don. 

Simon's eyes lit 
up. "The dongle!" 

he shouted. Don 
corrected him, "Not just any 
dongle - the dongle that 
paved the road to success 
for over 10,000 developers 
worldwide  Sentinel." 

Successful Developers 
Use Sentinel 

Don pu ll ed a stack of letters 
out of his gunny sack. "All 
of these people te ll the same 
story." Don read about a 
successful developer from 
California who swears she 
wouldn't be in business 
without Sentinel. Another 

~company says protection costs 
less than litigation, plus 
they don't have to 
spend time and 

money supporting 
illegal users. 

Others confessed 
they wouldn't market 
products internationally 
without protection. 

The hours flew by, story 
after story, Simon learned 
Don Gall's secret. To succeed 
is to protect. To protect is to 
secure with Sentinel. 

needed to ." 
Don's chair slid 

out from under 
him and he crashed 
to the floor. Amazed 
in disbel ief, Don cried, "You 
What?!" Grabbing his tattered 

scrapbook, Don 
pulled out photos 
of his travels. "Ever 
been to Seoul? 
Prague? Anywhere? 

Ten bucks will buy 
you anything, even 

bootlegged copies of software." 

Don's Road to Success 
Thumbing through the 
scrapbook, Don shared his 
experiences. "Back in the 
'80s, 1was in your shoes 
beaten, battered 
and bruised." 
Simon listened . 
"Then, after 
a heart breaking 
trip around the 
world, I ca lled the Software 
Publishers Association (SPA)." 

"I could hardly believe 
it. They told me developers 
lose billions of dollars each 
year. Why? lllegally copied 
software. In some countries 
there are nine pirated copies 
for each legal copy sold." 

Most Advanced and Widely 
Used Dongles in the World 
Backed by the world leader 
in software protection, 
Rainbow Technologies, the 
Sentinel Family of hardware 
keys is the most diverse and 
comprehensive selection 
available. For DOS, Windows, 
OS/2, Macintosh, LAN, UNIX 
and others. They're simple to 
install, and are the most 
reliable and compatible 
available. 

Rainbow offers just-in 
time delivery and the largest 
technical support and 
engineering staff in the 
software protection industry. 

Call Don Gall today for 
a free copy of "The Sentinel 

Guide to Securing 
Software." Or better 
yet, ask llirn for a low 
cost Sentinel Evaluation 

Kit - complete with a 

working dongle! 


CALL 

800/ 852-8569 
FOR YOUR FREE GUIDE 


TO SECURING SOFTWARE 


;rn11na 

Securing the future of software 

When you need adongle, you need Sentinel. 

The only dongle Don Gall will use. 


9292 JERONIMO ROAD. IRVINE, CALIFORN IA 92718 • 7 14/ 454-2100 •fax 714/ 454-8557 
International offices are located in the United Kingdom. Germany and France. 

© 1993 ll:iinbow Technologies, Inc. All product names :i re trnc.lcm:uks uf 1hcir rcspc:cti vc owners. 
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Rack &Desk 

Chassis FOR 11111111 

XT/AT/286/386/486 

111111111111111111111111111111 

Integrand's unique packaging design uses 
modular construction. We have 3basic 
models for ISAIEISA bus computers. Over 
90 interchangable modules allow you to 
customize them to nearly any requirement. 
We make drive enclosures and rackmount 
keyboards too. Integrand offers high 
quality, advanced design hardware and 
strong support. Why settle for less? 

Rack &Desk Models 
Accepts Most Motherboards and Passive 
Backplanes 
Doesn't Look Like IBM 
Rugged, Modular Construction 
Excellent Air Flow &Cooling 
Designed to meet FCC 
204 Watt Supply, UL Recognized 
200 &300 Watt Supplies, UL, CSA, TUV 
Reasonably Priced 

Three Models: Drawer, Shelf, and Panel 
Reasonably Priced 

Call or write for descriptive brochures,prices 
or applications assistance: 

INTEGRAND 

RESEARCH CORP 

8620 Roosevelt Ave.• Visalia, CA 93291 

209/651-1203 
FAX 2091651-1353 


We accept VISA and MasterCard 


IBAllXTIAT TM IBM •286'3861486 TM INTEL. D1fres al'ld computer boards not mcluded. 

62 BYTE JUNE 1993 

($3995) from Enabling Technologies (Stu
art, FL) interfaces to any standard RS-232 
serial or parallel port. Juliet can emboss 
braille on both sides of a page at a speed of 
40 characters per second. The Reading 
Edge OCR ($5495) from Xerox Imaging 
Systems (Peabody, MA) and the Arken
stone Open Book Unbound ($2 190) from 
Arkenstone (S unn yva le, CA) can read 
printed material to blind people and send 

the text to a PC. 
For users with hearing impairments, 

there's a long li st of avai lable adaptive 
hardware and software that you can acid 
on to PCs. For example, SeeBeep ($20) 
from MicroSyste ms Software tran slates 
IBM speaker output into visual s ignals. 
Computers that are equipped with Bau
dot/ASCIJ modems can act as te lecom
munications devices for deaf people and 
also communicate with other PCs. Exam
ples of this type of modem are the $329 
Intele-Modem by Ultratec (Madison, WI) 
and the $349 CM-4 from Phone-TTY 
(Hackensack, NJ) . 

To adapt equipment fo r motor-impaired 
workers unable to type on a standard key
board, you can employ adapted keyboru·ds, 
sticky-key software, head pointers , and 
Morse-code systems that bypass the key
board and enter data through the RS-232 
serial port. In tandem with these add-ons, 
you can install softwru·e to display a picture 

This motor-disabled person is co1111111111icati11g witIi a PC 11si11g a Poi11ter Syste111s optical /i ead 
poi11 ter to access all keyboardJi111ctio11s 011 a virr11al keyboard sli01v11 011 the PC's display. Tli e 
11ser ca11 "strike" a key in one of two ways. He ca11/(1c11s 011 tl1e desired keyj(ir a user-d~fi11ahle 
time period (1vhich rnuses the key to be highligh ted). or he ca11 click a11 adapted s1vitch 1vlie11 he 
chooses the desired key. 

of the keyboard on the screen. These prod
ucts use a head-mounted pointing device. 
Examples inc lude HeadMaster ($1 195) 
from Prentke Romich (Wooster, OH) and 
the Free Wheel ($1395) from Pointer Sys
tems (B urlington , VT) . 

With these systems, a motor-impaired 
person can bypass the physical keyboard 
with an externa l adapt ive switch to se lect 
menu choices or virtual keys from an on-

screen keyboard. Adaptive switches come 
in a variety of forms that can be activated 
by eye movements, breath control, or any 
other reliable muscle movement. 

Another way of controlling computers is 
via a Morse-code syste m. Such a system 
consists of adaptive switches and software 
for people who can' t type on a full key
board but have the ability to physicall y 
push at least one key. HandiCode ($495) 
from MicroSystems Softwa re is such a 
program. Voice-recogni ti on systems per
mit people to issue verba l commands to a 
computer to perform data entry. Among 
the avai lab le vo ice systems are two from 
Dragon Systems (Newton , MA): Dragon
Dictate-30K ($50) and VoiceType ($1995 
plus board). 

What's in the Works? 
Adaptive technology must struggle to keep 
pace with the mainstream computer in
dustry. For instance, numerous DOS-based 
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screen readers exist, but few GU I screen 
readers are avail ab le . The use of multi 
media could prevent blind users from 
access ing the in formati on servers of the 
future unless a method can be fo und to 
translate an imat ion into either speech out
put or braille. Pen-based computers coul d 
prevent the use of adaptive equ ipment for 
two reasons: They lack expansion slots for 
speciali zed hardware, and the heav ily vi
sual operating system isn 't friendly to blind 
users. 

Another problem is the long stretches 

of time between the appearance of main
stream products, such as spreadsheets and 
word processors, and those products' abi l
ity to interact with adaptive equipment. 
Ideally, this lag time will decrease as com
panies consider adaptive access early on in 
the design stage. 

On Jul y 26, 1994, companies wi th as 
few as 15 empl oyees wi ll be mandated to 
comply with the ADA. This cri teri on wi ll 
make the ADA applicable to many more 
businesses . Because of the implementa
tion of thi s new law , and the ever-increas-

Model: Tripp Lite Unison ' PS 6.0 
Tripp Lite Unison Claims: Sine Wave Outpu t, 

On-Linc UPS 
Oscilloscope Shows: Pure Sine Waveform 

Tra nsfer Time: 0 ms. (on-line) 
Unison provides pu re sine wave outpu t at 

all times, regardless of baucry voltage level 
or size or the load it is supporting. There is 

less than 4% total harmonic distorti on 
(THD) exhi bited. 

Model: APC Smart-UPS® 600 
APC Claims: Sine Wave Output 

Linc Interacti ve UPS 
Osci lloscope Shows: Flat-tonged 

trnpczoidal wave form 
Transl"cr Time: 2-4 ms. (standby) 

The APC Smart-U PS is a standby UPS that 
produces a trapezoidal waveform with 

approximately 20% total harmonic 
distortion (THD) . 

Nol Sim.· Wa\lc! 

to cut corners, giving your computer much less 
than a pure sine wave and certainly less than what 
you paid J'o r. 

I f you want true sine wave power from a UPS, 
then trust us. Our Tripp Lite UNISON"' on-line. 
sine wave power UPSs provide pure sine wave 
power. plus unmatched performance and value. 

FIND OUT more about the dilTcrcnccs 
belwccn sine wave power and all other waveform s. 
ca ll us and we' ll send you Technical Note # 17. 

Oscilloscope Readings Don't Lie. 

Tripp Lite Outperforms American Power. 


SEE THE FACTS before you buy a 
sine wave UPS system. APC claims their Smart 
UPS'' output s sine wave power. But when viewed 
on an osci ll oscope you' ll see a different story. 

APC"s Smart-UPS'' only provides a flat -topped 
waveform while supporting its load . T he only time 
Smart-U PS® produced a sine wave was when 
nothing was plugged into it! 

Smart-UPS<!!) docs not produce sine wave 
power under load! 

A llat-topped waveform produces increased 
levels of tota l harmonic di storti on (THDJ. This 
causes heat ing or electronic components and 
impaired perfo nnancc of sensiti ve equi pment. 

Why would APC claim to have something they 
don' t? Call it marketing genius or just plain clever. 
The answer is that the UPS technology to produce 
a pure sine wave form is expensive. APC chooses 

500 N. Orleans • Chicago • Ill inois 606 10-4 188 • Tel : 3 12/329- 1601 • Fax: 3 12/644-6505 
France: ( t ) 40 74 35 22 • UK: (0272) 308660 

Tes1s were periormed on a Tek11oni~ Model 2430 dig11a1 oSCJlloscope: scale 1 div . 56 vol1s: veil. I div . i? ms.: horizon1al. The ambient 1es1environmen1 was 68-7i?'°f and 15-45% 

relat1~e humtdo1y. Bo1h UPSs tes1ed we111 rated a1 600 VA. A 47 ohm load (300 wans nominal) was used. AU UPS batteries were tuought 10 a lull sta1e of charge before 1es11ng Oscil!clscope 


pho!agraphs were al taken al the same poin1 1n 1he battery cycle Oa:e o! 1es1 February i?S. 1993. All UPS systems were purcJiased through comme1oal !.Ou1ces 

Models used: Unison• 60A and Sma11·UPS· 500 Smart·UPS· is a trademark ol American Power Conve1s1on. 


For More lnfonnation 

• By calling the toll-free hot line at The Na
tional Institute on Disability Rehabilitation 
and Research (NIDRR) in Washington, D.C., 
at (8001 949·4232, you will be directly 
connected to your nearest ADA technical 
assistance center. 

• You can obtain a free handbook (in either 
hard-copy or electronic fonn) about how to 
add adaptive technology to personal com
puters from the Clearinghouse on Com
puter Accommodation (COCA) of the Infor
mation Resources Management Service, 
General Services Administration. Write to: 
Susan A. Brummel, Director, COCA, c/o 
GSA, Room 2022, KGDO, 18th and FSts. 
NW, Washington, DC 20405. 

• State rehabilitation agencies, which are 
usually located in your state capital and 
listed in the phone directory, are a source 
of free infonnation on ways to comply with 
the ADA. 

• DOS-Abledata is a CD-ROM database from 
the Trace Center in Madison, Wisconsin. 
You can purchase this CD-ROM directly 
from the Trace Center for $25. You can 
also access its contents via the Massachu
setts Commission for the Blind's BBS at 
(617) 451-5327 or via Project Enable (a 
disability-oriented BBS) at (304) 766
7842. 

• The Internet has at least two newsgroups 
covering disability-related issues. These 
groups are called misc.handicap and 
alt.education.disabled. On-line services 
such as GEnie, BIX, CompuServe, and Del
phi also have forums dedicated to adaptive 
technology. 

• The Department of Justice runs a BBS dedi
cated to providing infonnation on the ADA. 
To access it by modem, call (202) 514
6193. 

ing pervasion and decreasing costs of PCs, 
the future of adapt ive technology is on a 
rising curve. 

The payoff of the availabi lity of adaptive 
eq uipm ent benefits everyone. "Building 
access for d isabled people is the same as 
building better interfaces for all users," 
says Janina Sajka, project manager of the 
World In st itute on Disability Network 
(Oakland, CA). "By studying the needs of 
disabled workers , we have the opportuni 
ty to build better access for everyone." • 

Joseph .I . Lazzaro is direc1or of 1he Adaplive 
Technology Program al !h e Massa chusell s 
Commission f or 1he Blind in Bos1011. He is the 
author of Adapt ive Technologies fo r Learn ing 
and Work Environments (A111erica11 Library 
Association, f orthco111i11g). You can co111ac1 hi111 
on BIX as ··taz:aro@/Jix.co111 " or 011 the Inter
net at !azzaro@world.std.com. 
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Need a reason to celebrate? We're 

making this the best summer ever to buy a 

Gateway PC! During our 486 Fest, you'll 

find better-than-ever buys on all the 

fabu lous systems in our product 

line. You'll think you died and 

went to hog heaven! Buy some 

fiesta goodies, invite a few party animals 

over and call us. We'll give you lots of 

reasons to party! 

Party Reason - Choosing a 486 syste111 

s!ioll's ro11 're a s111art h111 1er1 
. . 

Aless astute buyer might go for a 386 

or Pentium"' system, but you know where 

the real value is. Gateway 2000's desktop 

and Nomad PCs are now all 486 systems 

for good reason. With our great prices on 

486 technology, 386 systems are no longer 

asmati buy. And first-generation 

Pentium systems are not a 

good value. 

Even if you were wi ll ing to pay 

the steep premium other manu

facturers are charging for Penti um 

systems, you'd have trouble getting one 

because availability is ext·emely limited. 

Our engineers say the Pentium systems in 

our lab run so hot, you could use one to 

heat a hog barn. Besides, Pentium systems 

on the market today will be outperfonned 

quickly by improvements in Pentium 

technology. That's why we 're not selling 

Pentium systems yet. At Gateway, we 

won't sell anything unless it's agood value 

for you. 

In today's market a486 machine is the 
way to go, especiallynow that all of our 

desktop ISA systems are Pentium 

technology ready and guaranteed t~ 

upgradeable. ~ 

Party Reason - !(\'OU pick 11 111i11i 

desktop. vo11 'II sa ve enough to invite !he 

whole hamvard to m111· part.11• 

Gateway's mini-desktop systems 

4SX-25, 4SX-33 and 4DX-33 - are petite 

but powerful, based on an integrated 

design that incorporates many subsystems 

on the motherboard for the best price

perfonnance ratio. All mini desktop 

systems include: 4 to 8MB RAM; 

a large and fast hard drive, 

operating on the local bus 

for even faster drive 

perfonnance; a fast 

video chipset with !MB; a brilliant, crisp 

display from the standard 14-inch 

CrystalScan"' non-interlaced, .28mm dot 

pitch color monitor; and more available 

expansion slots than you find in most 

small-footprint PCs. The combination of 

these features makes a cool Windows"' 



machine fo r an unbeatable price. Now 

that's cause for celebration! 

e Party Reason - You 'I/ be 

wallowing in ecs/a.1y if youbuy a 

local b11s .wste111 . 

Go ahead and splurge on our 4DX2

50V or 4DX2-66V models. We put 

ATl 's '" Graphics Ultra Pro video card with 

IMB VRAM on our YESA®local bus for 

results that will be the hit of your pa1ty. 

II 

Plus, these systems have a hefty 8 or 

! 6MB RAM with cache, and paity-hea1ty 

hard dri ves running on the local bus. You 

get an extra VESA local bus expansion 

• slot, a 15-inch flat, square 

Crysta!Scan color monitor, and 

more free choices of application 

software than you 'II find anywhere else. 

-<.,; 
/;. The Gateway 2000 4DX2-50V at $2295

J.. is afi111orite with 011r three little pigs. 

... 

Party Reason - You ·11 get the CD

ROM c/1fre 1•011 alwal'S 11•m1ted. 

It 's included with our 4DX2-66 

systems! Or you can upgrade any other 

standard configuration with a CD-ROM. 
We supply a free system CD when you 

purchase a PC with a CD-ROM drive. The 

CD includes Microsoft 's®Multimedia 

Pack,"' designed to let youexplore the 

value of multimedia technology. You get 

an interacti ve user's guide to Windows 

and a co llec tion of sound, animation and 

video clips to use in business presentations 
and documents. 

Party Reason- You rnn have it your way 

at Gateway. 

We custom build eachGateway 2000 

computer to your order. We' ll gladly 

provide you with a quote on a specia l 

configuration. Call our sales depai1ment1 

Party Reason - You 'II sm·e 111one_1·1 

Check the configurations and prices on 

the back page of this ad. We've gone hog

wild for 486 Festl 

Party Reason - The 11·rappi11gs' 

Your Gateway system comes in a 

black-and-whi te cow-spotted box. 

Some people use our boxes for encl 

tables and playroomfurniture. It will 

ce11ainly be a conversation-starter at 

your party. 

Party Reason - Get our 486 Fest 

Best Buv! 

Check the back page of th is ad for 

an unbelievably good buy on a smart 

4DX2-66 local bus system configur

ation including 8MB RAM , 340MB 

hard dri ve and CD- ROM fo r only 

$2495! 

'1trJ;1111911'4):11 
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With Gateway's PentiumTM Technology 
Guarantee, You Have AGood Reason 
To Celebrate! 

If you've been worried about keeping up with technology 

now that Intel 's® Pentium processor has been announced, 

relax' Kick back and join the Gateway 2000 486 Fest, 

featuring great buys on 486 systems and our Pentium 

Technology Guarantee. It 's a Gateway-exclusive offer that 

allows you to keep up withtechnologyand save big bucks 

when you buy aGateway 486 Pentium technology ready 

system this summer! 

Ill 

Guaranteed Upgradeability 
We guarantee you can upgrade your Gateway 486 Pentium 

technology ready system to future Pentium processor 

technology products in 1994. This next-generation OverDrive 

processor will easi ly plug right into the ZIF (zero inse11ion 

force) socket already installed on your upgradeable Gateway 
2000 system with no modifications. And, unlike many 

manufacturers, we've already had our systems heat tested for 

use with Pentium technology processors. 

Guaranteed Performance 
We guarantee your upgrade to Pentium technology will 

accelerate overall system performance by 50 to I00%. It's 

likely that your upgraded 486 system will outperform Pentium 

systems on the market today. 
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Party On 

Keepcounting the reasons to 

ce lebrate during Gateway 's486 Fest! 

You'll find plenty when youlook at 

our Nomad notebook PCs and 

co mputer peripherals' 

Nomad Notebooks 

Party Reason - You'II get 486 

desktopperfim11a11 ce /11 ulighti l'eight 

portable 11·he11 nm hur a Nomad. 

Why settle for a 386 notebook 

whenyoucanget a powerful 486 

Nomad in thesame price range? All 

three Gateway 2000 No mad models 

are 486 systems with snappy 

performance that 's still rare in 

notebooks. Plus, they 're smaller than 

many notebooks, weighing just 5.6 

pounds and measuring8.5'' x 11" x 

1.8". No other notebook this size can 

beat the Nomad 450DXL's 

combination of perfo rmance and 

battery li fe! In PC Magazine's 

Battery RundownTest, Nomad 

systems operated up to six hours 

ona single batterywith power 

management enabled. 

Party Reason - No 111oresq11i11ti11gat o 

d/111 a111/jic1 1 displov' 

Nomad screensare bigand brilliant - a 

full IO" VGA backlit display with64 gray 

sca le. You can use your Nomad in all 

lightingconditions. 

Party Reason- Three cheersfiJragreat 

kryhuard and 111ou.1·e' 

Nice feel! The 79-key touch-type 

keyboard is comfortable, quiet and fast. 

Nomad 450DXL modelsnow also include 
Microsoft 's®Ballpoint "' portable mouse 

with Quickport,"' standard. 

We have lots of options for our Nomads, 

too. Call fo r details! 

Peripherals 

Party Reason )'au'II save 

111011ey 011 rn1111 ectivity tools! 

TelePath""Fax/Modem. It 's everything 

youever wanted in aninternal fax/modem, 

includingagreat price! The Gateway 2000 

TelePath is a I4,400bps modern , V.32bis, 

with 9,600bps fax capability. It 's 

compatible with the standard AT command 

set and isdownwardlycompatible with 

With applicationscontinually getting 

bigger, wouldn 't it beconvenient toget 

software on asin gle CD rather than pil es of 

flopp ydisks? 

Getgallopingporta bility 011 yo11r road trips with 
Ga teway '.1· top-ofthe-li11e Nomad 450DXL. 

ith Value-Priced Portable: 

lowermodem speeds. Package includes 

software - Win Fax Pro,®Crosstalk '" for 

Windows and Qmodem - plus a free 

CornpuServe®trial membership. $195 

Network Cards. Call for a selection of 

Ethernet cards and Token Ringadapters, 

installedand configured. 

Microsoft Windows '" for WorkGroups. -
Networking madeeasy' Share files and 

printers, send electronic mail , schedule 

group meetings with thecli ck of your 

mouse - and get everythingyouneed in 

one inexpensive package. That's the beauty 

of Windows for Workgroups. Evena 

begi nner can set up and configurea network 

with this fantastic product. Price includes 

an Ethernet adapter and software. 

Hardware and software are factory

installed. $159 

Party Reason- You'II sm•e 111011 e.1·011 

111ult i111ediasofhvare and pl!l'ipherals' 

CD-ROM Kit. You 'll enter a whole new 

world of possibilities with your PCwhen 

youadd aCD-ROM drive, givingyou 

access to exci ting new applications, 

databases and ente1iai nment programs. 



II 
Comparable CD-ROM drives usually 

reta il for over $400. Manufactured 

specially for Gateway 2000, this kit 

includes CD-ROM, interface card and 

everythingyouneed to add MPC-compliant 

CD-ROM to your PC. $225 

Microsoft Windows Sound System.'" 
Here's the sound system designed for 

business, complete with a headset for 

pri vate office use. You can "speak" 

commands to your PC for hands-free 

operation. Let your PC read numbers back 

to you for proofing spreadsheets. Embed 

audio messages in Windows OLE 

applications. Add audio to screensavers. 

Playyour Ad Lib® and Sound Blaster'" 

games - and more! Our special Gateway 

price includes soundboard, microphone, 

headset and software. $149 

Party Reason - You '/I sore 111011e11 011 all 

ki11ds o/e.\·trusji'o111 Cute11'{1.r1 

Colorado Memory Systems'"TBU. 
250MB internal automatic tape backup 

unit copies up to 9.SMB per minute 

with high-speed data compression. Reads 

previously fo rmatted Archive '" tapes, too. 

Comes with easy-to-use DOS software, one 

tape and cable. 486 Fest price: $195! 

CrystalScan'"IS-Inch Monitor. 

Non-interlaced color monitor with flat, 

square screen. If the system you want 

is adve1iised wi th a 14-inch monitor, you 

can upgrade at the timeof purchase to a 15

inch monitor for only $100. 

Panasonic®KXP2123 Color-Capable 


Printer. Addco lor to your documents 


with this 24-pin dot matrixprinter. 


Includes Adobe Type Manager.® 


Call for 486 Fest price' 


Texas Instruments®Micro Laser"'Plus 


Laser Printer. Never before has such a 


small , Postscript® laser printer offered so 


much speed and economy. The MicroLaser 


Plus is only 13.4" x 14.2", yet it prints 9 


pages per minute at 300dpi. Ca ll fo r 486 


Fest price' 


We offer many other system options and 

upgrades, including I 7" and 20" monitors, 

tape backup units, bigger hard drives, other 

software and more' Call today' 

T/1e so/iivare and periphernls /isled here aff sold 
011/r 11•i1/1 the purchase o(a s1 '.1·1e111. For details 011 
our co111plete line o(e.rtrasfor G11 1e11·m• c11s10 111ers. 
ask/or our special add-011 co11111011ents division ll'he11 
vo11 call. 

800-846-2058 
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Celebrate! We Give You More Softwar' 

That 's right! We have evenmore 

reasons to party duringGateway's 486 Fest! 

We offer more free choices of application 

software with our systems than any other 

manufacturer. Plus, all so frware is pre

installed and ready to run the moment 

your system arri ves. Hooray! No 

insta ll ation hass les ' 
With Nomad, mini desktop and our 

4DX2-66 Best Buysystems, youget Works, 

one of the best integrated so ftware packages 

on the market. 

Party Reason - Microsoft Works/or 

Windows.'·" 

Works for Windows is the single 

program that combines all the tools you 

need to run a business: word processor, 

spreadsheet, database and electronic 

communication s. It 's simple to use yet 

provides power and functionality fo r 

advanced users. 

With desktop and tower and drop text and graphics around the 

systems that include"choice of page for easy creation of 

application software," youcanselect one of profess ional-looking 

thefollowing so ftware packages. All documents. Existing 

applications are the la test versions. WordPerfect® fil es (and other fil e 

Party Reason - Microsoft face/for 

Windows."' 

Microso ft Excel gives you 

unprecedented power and analytical 

functions, outstanding reporting and 

presentation tools, and easy charting. 

Includes faster ways to work. Reviewers 

consistently choose Excel as the best 

spreadsheet for Windows. It 's an 111/oWorld 

Product of the Year! 

Party Reason - Microso/i Word/or 

IVi11do11•s."' 

The original word-processing application 

for Windows is still the best selling' Drag 

formats) are usable in Word. You can even 

type a WordPerfect command and see 

Word 's equivalent command automatically 

demonstrated on-screen! 

Pa rty Reason- Microsofi Wordand 

Booksliel/92 ,'ECD-ROM Edition. 

The most popular word processor for 

Windows now becomes the ultimate writing 

tool with an entire electronic reference 

library full of multimedia sights and sounds! 

Includes dictionary, encyclopedia, 

thesaurus, atlas, quotations, and more. 

Party Reason - Microso/i PmverPoi11tfor 
Wi11do1 1•s.''' 

For easy, professional on-screen slide 

shows, overhead transparencies or 35mm 

slide presentations. Fast and flexible word 

processing, graphing, outlining and drawing 

tools give you more time to master your 

content instead of wrestling with your 

software. 
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Paradox for Windows is the relational 

database that makes a powerful database 
CD-ROM ve rsion , for only $99! This 

single package has all the leading Windows 

easy to use. Now you have complete access applications: Word, Excel and PowerPoint. 

to data, plus all the tools yo uneed to create 

graphical applications in no time. Paradox 

Eve1yone 's.flocking lo check ou11h e life of' I he parly. G111e1v11y 's 
4DX2-66 Bes! Buy sys/em shown wilh oplional Lablec .1pe11kers . --

.. 

packaged in a Ga1e1vay 2000 box. 
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.Choices To Crow About! 

- • Party Reason - Microsofi Pro/ect 
W for Windows."' 

Project management is easier and 

more flexible than ever! This program 

gives you the power and versatility to 

manage your schedules and resources more 

efficiently. That's why PC Magazine, 

PC Week, PC World and Software Digest 

call Project the best program in its category' 

Party Reason - The MS 

Entrepreneur Pack. 

Four great software packages 

in one! Microsoft Works,'" Publisher,"' 

Money '" and an Entertainment Pack. e 
Party Reason - Borland Paradox'"'for 

Windo 11 '.1'. 

for Windows works with ex isting Paradox 

for DOS and dBASE files without 

modification. 

Party Reason - The Windows 

Prugra111111 er Pack. 

Get everything youneed to •create programs for Windows: Microsoft 

QuickC for Windows,"' Visual Basic for 

Windows,"' Windows Control Development 

Kit,' "Windows Help Compiler'" and 

Windows Programmer's On-Line 

Reference."' 

Party Reason - Upgrade 10 rhe CD-ROM 

Edi/ion o{lvficmsofi Office."' 

You can upgrade from achoice of 

application software to Microsoft Office, 

The standard edition of MS Office is 

also available as an upgrade from a 

choice of application software for 

$175, or $499 as a second 

application. 

Pa rty Reason 
Upgrade.fi·om Works to 

choice of' applicu rion. 

If the system you want comes with 

MS Works for Windows, you can 

upgrade to a choice of application 

software for only $I 00. 

So.fiware shown here is sold only wilh !he 
purchase ofa sys/em. Sofrware sold wilh 
sys/ems includes the idenlical applicaliom 
contained in retail packages but will 1101 

include the re/I/ii box. You get all master 
disket1es and manuals, shrink-wrapped and 
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Yes, this is the whole gang at Gateway 2000. We now 

number in excess of 2,000 people. We gathered everyone 

together for this 486 Fest kick-off photo so youcould see all 

the friends you have in the business, and so we could 

renew our commitment to your complete sa tisfaction. 

Despite some blustery weather, Ted, our president and founder, 

gave us an inspiring pep talk about customer satisfaction and value. 

He reminded us that we wi ll be the best in this industryonly as 

long as we remember the gu iding principles of our company, best 

described in our mission statement: 

We are Gatewa\! 2000. 


We care about and re.speer you, our customers. 


We pledge to you that we will be honest, courteous 


and.fi'iendl)I. 


!/we make a mistake, we lVill admit it. 

lf'vou 're unhappy about something, lVe 'II do 

eve1ything in ow· polVer to make it right. 

We'// treat you as an individual and take special 

care to see that your individual situation is 

hand/edfairly. 

We have.fi111 working together, stri ving to be the 

most knowledgeable, productiveand successf'ul team in the world. 

We blend our talents to continually offer higher qua/iry1, more 

innovative and use/iii products, at a value 1111matched by 

competitors. 

We lVill always be happy but we will never be satisfied. 

And we will continually improveeve1ything we do. 

We will succeed, together as a team. 


We are Gateway 2000. 


We are the only logical choice! 




ding You 
e 

Party Reason - You 'I/ like doing h11si11ess 1\'ilh fl l!llfill' who 

careaho11t .l'o11 1 

Each and every person in this photo rededicated hisor 

her effo11s to achieving these goals. Like a married 

couplegoing through a second wedding ceremony after 

manyyears of marriage, our energies were refocused on what 's 

Party Reason - it '.I· so l'as1·1Just gii ·e us a ca/11 

We make it easy for you to buy aGateway PC, with convenient 

payment options including major credit cards and C.O. D. terms. 

Net 30-day terms and leasing options are also available to qualified 

commercial customers. 

important. And what's important to us is you ' 

Party Reason  You get e.rcel/£'11/ afier-lhc-sale .1·11pporl 1 

Every Gateway 2000 system comes with a30-day money
back guarantee. If youdon 't like your system, send it 

back within 30 days for a refund. All systems come 

with aone-year limited warranty and telephone 

technical support for the life of the system from our 

award-winning tech department. You also get an 

automated fax service to supply youwith 

detailed documentation on over 150 technical 

subj ects, and a lifetime BBS 
membership for additional technical 

support and on line forums. 

We offer on-site service to mo st locations 

in the co untry (factory service onl y for 

notebooks). Replacement parts leave our 

factory as quickly as possible; we pay overnight 

0 

---= ;::::::::
;:::::::
;::::::: 

right on your hard drive (in addition to comprehensive For a trulv celebrated value, the choice 
hardware and software manuals). is black-and-white: Gateivay 's 4DX-33. 

l"< \\..tlJ) 
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4SX-33 

I 33M Hz 486SX Intel Pro cessor I 
I 4MB RAM I 
I 5. 25" & 3.5 " Diskett e Dri ves I 
I I 70MB I 3ms ID EHard Dri ve I 
I Loca l Bus ID Elnterfo ce I 
I Intel Pentium Technology Read y I 
I Windows Accelerated Video w/ I MB DR AM I 
I 14 " Color CrystalScan 1024NI I 
I Mi ni Deskto pCase I 
I 5 16-B it ISA Slots I 
I 124-Key AnyKey Keyboard I 
I MS-D(1S 6, Diags, Windows& Mouse I 
I MS IV Jrks fo r Windows 2.0 I 

$1495 

4DX2-66 BEST BUY 
I 
I 
I 
I 
I 
I 

66MH z 486DX2 In tel Processor 
8MB RA M. 64K Cache 
3.5 " Diskette Dri ve 
CD-ROM Dri ve 
340MB 13 ms ID E Hard Drive 
Local Bus ID E In terfa ce • 

I 
I 
I 
I 
I 
I 

I Intel Pentium Technolog)' Ready I 
I Windows Accelerat or w/I MB DR AM I 

on VL-B us 
I 14" Co lor C1ystalScan 1024NI I 
I Desktop Case (Tower Upgrade) I 
I 7 16-Bit ISA Slots, 2 on VL-13 us I 
I 124-Key AnyKey Keyboard I 
I MS- DOS 6, Diags, Wi nd ows & Mo use I 
I MS Mult imedi a Works. CD-ROM Edition I 

$2495 

NOMAD 425SXL 
I 25 MHz 486SX Intel Processor I 
I 4MB RAM I 
I 3.5 " Diskett e Dri ve I 
I 120MB ID E Hard Dri ve I 
I Back lit IO"VGA Screen, 64 Gra y Scal e I 
I Simultaneous Video with I MB I 
I Size 8.5'' x 11" x 1.8," 5.6 Lbs. I 
I 6-Hr. NiCad Ba ttery &AC Pack I 
I I Parallel I I Seri al Port I 
I 79-Key Keyboard & FieldM ouse '" 
I MS-DOS and Windows 
I MS Work s fo r Windows 

$1995 
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610 Gateway Dri ve • PO.Box2000 • North ~ . i o ux City, SD 57049-2000 • 605-232-2000•Fax 605-232-2023 

Sales I-l ours: 7am I Opm Weekdays, 9am-4pm Saturdays (CT) 
£ 199.l Gateway 2000. lnr. AnyKcy. black·:md-whik· ~ru1 design. "G'' logo ;111d ··You've g1 : a friend in thebusi n,·,~ " ~Jugan ilTI.' ro:g1' 1,·r1.·J trad!.'marks. and Crys1alS,·an and Td t'l1:11h :.m: 1r:1\kmark:. ufGah:way 2000. Inc. 
The !nh:l lnsidi: Logo. lmd . Pentium and OwrDri\ l' arc 1radcmarks cir ri:gi ~h: rcd trndcmark: of lnh:l Corporation. :\II n1hcr brand~ and produc 1 1m11i: ~ ar,• tradi:nrnrks or ri:gis ii:n:d t r:ttkmark~ of1 lwir ri.: ~ pi: c ti\c rnmp:rnics. 

Prices and configurations <Hl ~ubj~ct to d1:mg1.· \\"1lh(lul notit'c. Pri~c~ du 1101 ind mk ~hipping . 

4DX-33 
33M Hz 486DX Intel Processor 
8MB RAM, 64K Cache 
5. 25"& 3.5" Diskette Drives 
21 2MB 13ms ID E Hard Dri ve 
Local Bus I DE lnterfoce 
Intel Pentium Technology Ready 
Windows Accelerated Video w/ I MB DRAM 
14" Color Crysta lScan 1024NI 
Mini Desktop Case 
5 16-Bi t ISA Slots 
124-Key AnyKey Keyboard 
MS-DOS 6. Diags. Windows &Mouse 
MS Works fo r Windows 2.0 

$1895 

MS-DOS. Windows & Works fo r Windows 

4DX2-66V 
66MH z 486DX2 Imel Processor 
16M B RAM. 256K Cache 
3.5" Diskette Dri ve 
CD-ROM Drive 
340MB 13 ms ID E Hard Drive 
Local Bus IDE In terface 
Intel Pentium Technology Read)' 
ATI Ult ra Pro Video w/I MB VRAM 
on VL-Bus 

111111 m , · 
• 11 011 f 

15 " Co lor CrystalScan I 572 FS 
Desktop Case (Tower Upgrade) 
7 16-Bit ISA Slots, 2 on VL-Bus 
124-Key AnyKey Keyboard 
MS-DOS 6. Diags, Windows &Mouse 
Choice of Appl ication Soft wa re 

$2995 
NOMAD 450DXL 

50M Hz 486 DX2 Imel Processor 
3.5'' Di ske tte Drive 
Backli t IO" VG ASc reen, 64 Gra y Scal e 
Simultaneous Video with IMB 
Size 8.5" x 11 " x 1.8 ," 5. 6 Lbs. 
6-Hr. NiCad Battery & AC Pac k 
I Para llel I I Seri al Port 
79-Key Keyboard & MS Ba ll point • 
$2495 
(With 4MB RAM and 120MB Hard Dri ve) 

$2995 
(With SMB RAM and 200MB Hard Drive) 

All !tard dri1•e si:es are 111m111/i1ct11rff 's .1pecijied 
capacities. Micmso/i MS- DOS 6 rn11 increase !tard 
dril'e capacitv t!trougli so/iware co111pressio11. 

• 


4SX-25 ' 
I 25MHz 486SX In tel'' ' Processor 
I 4MB RAM 
I 35" Di ske tte Dri ve 
I 80MB I7ms IDE Hard Dri ve 
I Loca l Bus ID EInterface 
I Intel Pentium"' Technology Ready 
I Wi ndows Accelera ted Video w/I MB DR AM 
I 14" Co lor CtystalSca n"' I 024NI 
I Mini Desktop Case 
I 5 16-Bit ISA Slots 
I 124-Key AnyKey'" Ke yboard 
I MS-DOS ' 6. Di ags, Windows'" & Mo use 
I MS Wo rks for Windows"' 2.0 

$1295 

4DX2-50V i 
I 50MHz 486DX2 Intel Processor 
I 8MB RAM, 64K Cache 
I 5.25"& 3.5" Diskette Drives 
I 2 I 2M B 13ms IDE Hard Drive 
I Local Bus IDEInterface 
I Intel Pentium Technology Ready 
I ATI'" Ultra Pro Video w/I MB VRAM 

on VL-Bus'" 
I 15" Color C:iysta lScan I 572FS 
I Desktop Case (Tower Upgrade) 
I 7 16-Bit ISA Slots, 2 on VL-Bus 
I 124- Key AnyKey Keyboard 
I MS-DOS 6, Diags, Windows & Mouse 
I Choice of Application Software 

$2295 

4DX2-66E I 

I 66M l-l z 486DX2 Intel Processor 
I 8MB RAM. 256KCache 
I 5.25" &3.5" Diskette Dri ves 
I 500MB I I ms SCS I I-lard Drive 
I 32-Bit EISA SCSI Comro ller 
I Windows Accelerated Video w/ I MB DR AM 
I 14" Color CrystalScan 1024NI 
I Tower Case 
I 832 -Bit EISA Slots 
I 124-Key AnyKey Keyboard 
I MS- DOS 6. Diags. Windows & Mouse 
I Choice of App lication Software 

$3495 
....·am 
: m~lw. 
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Readers' Choice Awards 

he votes are in. BYTE readers have 

once again picked their favorite hard

ware and software products. Some of 

the winners are perennial favorites; 

some are surprises. Some won by a nose. IBM's Think

Pad , for example, unseated the Mac PowerBook, last 

year 's winner in the notebook category, by a slim 

three votes. Some mighty products slid out of the top 

three slots altogether: It's still the market leader, but 

Lotus 1-2-3 was the fourth pick of our readers, with 

on ly half the votes of Quattro Pro for DOS. This year, 

we ' ve added a new category : Company That Pro

vides the Best Service to Its Customers. 

CJmtmouse 
CJnetmire 
CJnonon6 
ana~db 
Llotc~ox 
t:) pci<lter2 
Clpcplus 
CJpd.111m 
Clpdoxw;n 
Cl pho,!one 
Dpm4 
CJpt !01118 
0po,'1 er 
Cl sover 
CJ 1bpro 
CJ 1cangolS 
CJ5endme 
O tcp1 

These awards are important because they come from you, our read

ers. You use these products every day to do real work, in real working 

environments. The true test of a product's value isn't how many editors' 

awards it wins or how many boffo review blurbs it has in its ads, but how 

well it suits the needs of users. The winners on these pages are winners HP LaserJet 4 

because they work for you; they help you get the job done. 

HARDWARE 
PRODUCT OF THE YEAR 

HP LaserJet 4, 
Hewlell-Packard 

RUNNERS-UP: 
PowerBook Duo, 
Apple Computer 
Gateway 4DX2-66V, 
Galeway 2000 

DESKTOP COMPUTER 
PC 


Gateway 4DX2-66V, 

Gateway 2000 

RUNNERS-UP: 
Compaq ProLinea, 
Compaq Computer 
Dell 466/T, Dell Computer 

DESKTOP COMPUTER 
MACINTOSH 

Mac Quadra series, 
Apple Computer 

RUNNERS-UP: 
Mac II vi, Ilci , 
Apple Computer 

WORKSTATION 

IBM RS/6000, 
IBM 

RUNNERS-UP: 
HP 9000, Hew/ell-Packard 
Iris Indigo, Si licon Graphics 

LAPTOP/NOTEBOOK 
COMPUTER 

IBM ThinkPad, 
IBM 

RUNNERS-UP: 
Mac PowerBook, 
Apple Computer 
Mac PowerBook Duo, 
Apple Computer 

HAND-HELD/ PALMTOP 
COMPUTER 

Gateway HandBook, 
Gateway 2000 

RUNNERS-UP: 
HP 95LX, Hewlett-Packard 
Wizard, Sharp Electronics 

MONITOR 

MultiSync FG series, 
NEC Technologies 

RUNNERS-UP: 
FlexScan T560i, Nanao USA 
Viewsonic 7, Viewsonic 

LASER PRINTER 

HP LaserJet 4, 
Hewlett-Packard 

RUNNERS-UP: 
HP LaserJet Illsi, 
Hewleu-Packard 
HP LaserJet IIIP, 
Hew/ell-Packard 

MODEM 

Practical Modem 9600SA, 
Practical Peripherals 

RUNNERS-UP: 
Satisfaxtion 400e, ln1el 
Optima 144+, Hayes 
Microcomputer Products 
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All Graphics Ultra 

MultiSync FG 

Gateway 4DX2-66V 

VIDEO BOARD 
DOS/WINDOWS 

ATI Ultra series, 
A Tl Technologies 

RUNNERS-UP: 
Stealth VRAM, 
Diamond Computer Systems 
VGA Wonder XL, 
A Tl Technologies 

VIDEO BOARD 
MACINTOSH 

Radius PrecisionColor, 
Radius 

RUNNERS-UP: 
Apple 24-Bit Color, 
Apple Computer 
Thunder/24, 
SuperMac Technology 

Gateway HandBook 

Mac Quadra 900 
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SOFTWARE 
PRODUCT OF THE YEAR 

Microsoft 
Windows 3.1, 
Microsoft 

RUNNERS-UP 
OS/2 2.0, IBM 

Quattro Pro for Windows, 

Borland International 

WORD PROCESSOR 
DOS/WINDOWS 

Word for Windows, 
Microso.fi 

RUNNERS-UP: 
WordPerfect 5.J , 
Word Pei.feet 
Ami Pro, 
Lotus Develop111e11t 

WORD PROCESSOR 
MACINTOSH 

Word for Macintosh, 
Microso.fi 

RUNNERS-UP: 
WordPerfect, Wo rdPe1:fect 
MacWrite II , Claris 

CAD PROGRAM 
DOS/WINDOWS 

AutoCAD release 12, 
Autodesk 

RUNNERS-UP: 
Generic CADD, 
Au!odesk Retoil Products 
DesignCAD 3D, American 
Small Business Computers 

CAD PROGRAM 
MACINTOSH 

Claris CAD, 
Claris 

RUNNERS-UP: 
DesignCAD for the Mac, 
American Small Business 
Computers 
Vellum, Ashlar 

CONTACT MANAGERS/ 
PIMS 

Lotus Organizer, 
Lotus Development 

RUNNERS-UP: 
PackRat, Polaris Software 
ACT, Contact Software 
International 

DATABASE MANAGER 
DOS/WINDOWS 

Paradox, 
Borland International 

RUNNERS-UP: 
FoxPro, Microsoft 
Access, Microsoft 

DATABASE MANAGER 
MACINTOSH 

FileMaker Pro, 
Claris 

RUNNERS-UP: 
4th Dimension, Acius 
Omnis, Blyth Software 

DATABASE 
CLIENT/SERVER 

NetWare SQL, 
Novell 

RUNNERS-UP: 
SQL Server, Microsoft/Sybase 
Oracle Server, Oracle 

DESKTOP PUBLISHING 
PROGRAM
DOS/WINDOWS 

PageMaker, 
Aldus 

RUNNERS-UP: 
Ventura Publisher for 
Windows, Ventura Softwa re 
FrameMaker for Windows, 
Frame Technology 

DESKTOP PUBLISHING 
PROGRAM
MACINTOSH 

PageMaker, 
Aldus 

RUNNERS-UP: 
QuarkXPress, Quark 
Ventura Publisher, 
Ventura Software 

DESKTOP PUBLISHING 
PROGRAM - UNIX 

FrameMaker, 
Frame Technology 

RUNNERS-UP: 
Interleaf, lnterleaf 
Island Write, Draw & 
Paint, 
Island Graphics 

http:Microso.fi
http:Microso.fi


YOUR HARD DISK 

JUST GOT DOUBLE 

THE ELBOW ROOM. 


Simply type it in 
and your disk has 
double the space: 

All those files and applications 

you've accumulated won't cramp 

your style anymore. Now our integrat

ed disk compression doubles your 

disk space. Easily. Invisibly. Safely. 

And our im

proved memory 

management lets you extend your 

memory with just a few keystrokes. 

We've even added great new features 

like backup, anti-virus and undelete 

tools for users of both MS-DOS" 

and Microsoft" Windows'." 

So ifyou need more space, inte

grated disk compression in the 

MS-DOS 6 Upgrade operating sys

tem makes it easy to stretch out. 

MiclOsott 
Making it easier 

"Compression 1csu\1s may v:u y depending o n sys1cm con figura1 ion . © 1993 Mk rosofi Corporation. All ri1:.h1s rcsn vcJ. Printed in the USA. Fm mmc information : In the 50 Un iit·d States, call {800) 228-7007. DcpL RX3. Cus1omns 111 C:m :u b . i::tl l 
(800) 56J·9048; o utside rhc 50 United S1:11cs :ind Canad a, con1:1c1 your local Microsoh subsid iary o r c:ill (206)936-8661. Microsoft :rnd MS·DOS arc registered 1r.ulcm:u ks a nd Wind ows is :111;1dcma rk of M icrornf1 Cor r o r:uio n. 
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E-MAIL AND WORK· 
GROUP SOFTWARE 
DOS/WINDOWS 

Microsoft Mail, 
Microsoft 

RUNNERS-UP: 

Microsoft Word for Windows 

Borland C++ 

11 !J :,I I 
~~~~-· ---

PageMaker 4.2 

GS BYTE JUNE 1993 

cc:Mail, l otus Development 
WordPerfect Office, 
WordPe1:fect 

E-MAIL AND WORK· 
GROUP SOFTWARE 
MACINTOSH 

cc:Mail , 
lotus Development 

RUNNERS-UP: 
Microsoft Mail, Microsoft 
QuickMail, CE Srd'tware 

GRAPHICS PROGRAM 
DOS/WINDOWS 

CorelDraw, 
Corel Systems 

RUNNERS-UP: 
Adobe Illustrator, 
Adobe Systems 
Designer, Micrograf.x 

GRAPHICS PROGRAM 
MACINTOSH 

Adobe Illustrator, 
Adobe Systems 

RUNNERS-UP: 
MacDraw Pro, Claris 
Canvas, Deneba Systems 

NETWORK OPERATING 
SYSTEM-PC 

NetWare, 
No vell 

RUNN ERS-UP: 
Windows for Workgroups , 
Micros()fi 
LANtastic, Artisoft 

NETWORK OPERATING 
SYSTEM - MACINTOSH 

NetWare, 
Novell 

RUNN ERS-UP: 
AppleShare, Apple Computer 
MacTOPS, Sitka 

PRESENTATION 
GRAPHICS
DOS/WINDOWS 

Lotus Freelance Graphics , 
l otus Development 

RUNNERS-UP: 
PowerPoint, Microsoji 
Harvard Graphics, 
Sojiware Publishing 

PRESENTATION 
GRAPHICS
MACINTOSH 

Persuasion, 
Aldus 

RUNNERS -UP: 
PowerPoint, Micros()fi 
Cricket Presents, Computer 
Associates International 

OPERATING SYSTEM/ 
ENVIRONMENT 

Microsoft Windows 3.1, 
Micros()fi 

RUNNERS-UP: 
MS-DOS 5.0, Microsoft 
OS/2 2.0 , IBM 

PROGRAMMING 
LANGUAGE
DOS/WINDOWS 

Borland C++, 
Borland International 

RUNNERS-UP: 
Visual Basic, Microsoji 
Turbo Pascal, 
Borland International 

PROGRAMMING 
LANGUAGE
MACINTOSH 

Think C, 
Sym.antec 

RUN NERS-UP: 
Zortech C++, Zortech 
HyperCard, Claris 

PROJECT MANAGEMENT 

Project for Windows, 
Micros()ft 

RUNNERS-UP: 
Time Line, Sym.antec 
Harvard Project Manager, 
Software Publishing 

SPREADSHEET 
DOS/WINDOWS 

Excel , 
Micros()fi 

RUNNERS-UP: 
Quattro Pro for Windows, 
Borland International 
Quattro Pro, 
Borland International 

SPREADSHEET 
MACINTOSH 

Excel , 
Micros()fi 

RUNNERS-UP: 
Lotus 1-2-3 for Macintosh, 
l otus 
Wingz, lnfonni.x 

UTILITIES
DOS/WINDOWS 

Norton Utilities, 
Symantec 

RUNNERS-UP: 
PC Tools Deluxe, 
Central Point Software 
Norton Desktop for 
Windows, Symantec 

UTILITIES
MACINTOSH 

Norton/Symantec Utilities 
for Macintosh, 
Symantec 

RUNNERS-UP: 
Mac Tools Deluxe, 
Central Point S()fiware 
SUM II, Symantec 

COMPANY THAT 
PROVIDES THE BEST 
SERVICE 

Gateway 2000 

RUNNERS-UP: 
WordPe1fect 
Microsoft 



FDR ALIMITED 

TIME YOU'LL HAND 

OVER ALDT LESS. 


This is your one chance to grab 

the MS-DOS" 6 Upgrade operating 

system at a price thats simply un

touchable. Till May 31 you can get 

disk compression and improved 

memory management all for $49.99. 

Now integrated disk compres

sion easily doubles the space on 

your hard disk~· And our improved 

memory management gives you 

more free memory. In a snap. 

To get information about this 

fantastic deal, call (800) 228-7007, 

Dept. RX3. Better yet, pick up the 

MS-DOS 6 Upgrade at your near

est reseller. Before this opportunity 

slips through your fingers. 

Mictosoft· 

Making it easier 

'Offer good on ly in the 50 United States. Resel ler prict:s may va ry. ''Compression result s 111:1y 11:lry depending on sysicrn c1mfigurouion. © 1993 Microsoft Corporation . 

All righi s n:scrvcd. Prin tcd in d11; USA. For more inforrna tion: In the 50 Uni1cd St:m·s, ~.-all (HOO) llH-7007, Dept. RXJ . For inform:Hinn on ly: Customers in Ca n:ida , ca ll (800) 563-9048; outsidc tin: 50 Un ited States :md C:mada, con tact your 


local M icrosoft subsidi:1ry or call (206) 936-8661. Micrornft :md MS-DOS :m: registered trademarks of M icrosoft Corpor:u ion. 




WE HAVE LAURELS AT TOSHIBA, WE JUST DON'T 


Six levels of itiner 

Level 1: 1000-2 

Level 2: 2500-5 

Level 3: 5000 
Level 4: 7500-1 

Level 5: 10000
Level 6: 12500 


PRESENTING THE T44 




REST ON THEM. 


, 9 9 2 
- WINNER

PC Magazine Award 


for Technlc11I Excellence 


POn!MlLES 
To shlbn T4400SXC 

OurT440CCs 
forefather, 1he legendary 
T44<X6XC, capwred 

PC Magazines 
Technical &cellence 
and Editors'Choice 
Awards, PC Worlds 
World Class Award, 
and Byres Award 

of & cellence. 

The new T440CC 
~available with a 
b/azing25MHz 
486DX processor. 

With our T440CC, you 
have a choice ofeither 
a200MBorl20MB 

hard drive. 

Our T4400 series 
features our MaxTime 
power management 
system 1ha1ge1S 1he 

maximum out ofevery 
ba«ery charge. 

Immediately after capturing the "Editors' 

Choice" award from PC Magazine for our 

T4400SXC, we asked our engineers to better it. 

They responded with the T4400C. A 

notebook that redefines what is possible in 486 

color technology. 

Take for example its TFT-LCD active ma

trix color screen. We pioneered this technology 

and now we've advanced it even further by en

larging the screen to a full 9.5 inches. 

Amazingly, it provides an eyeball-popping 256 

simultaneous colors at 640 x 480 resolution 

from a palette of 185,193 colors, making it the 

best TFT color display on the market. 

If you think that's impressive, check what's 

under the hood. You'll find a choice of either a 

blistering new 25 MHz 486DX processor with a 

massive 200MB hard drive or the renowned 

25 MHz 486SX with a 120MB hard drive. And 

both offer 4MB RAM expandable to 20MB. 

Of course, if your needs are more modest, 

we offer a T4400SX with a large 9.5" mono

chrome LCD screen, a not-so-modest 25 MHz 

486SX microprocessor and 120MB hard drive. 

Our engineers even extended battery life. 

By offering such Max Time"' power management 

features as automatic display and hard drive shut 

down, AutoResume and AutoSave. 

To test-drive the T4400C yourself, feel 

free to call the number below for the location of 

your nearest Toshiba dealer. 

Our operators don't like resting either. 

ln Touch With Tomorrow. 

TOSHIBA 

1- 800- 457 -7 777 

© 1993 Toshiba America Wormation Systems, Inc .The Intel Inside logo is a trademark of Intel Corporation. All 
products ind.icated by trademark symbols are trademarked and/or registered by their respec tive manufacturers. 
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EVERYWHERE? 

If Microsoft has its way, one or another of its growing 
family of Windows operating systems will control 
everything from your cable TV box to your desktop PC, 
to your LAN, to your company's RISC-based 
multiprocessing superserver. The question Microsoft 
wants you to ask is not "Should I use Windows?" 
but rather "Which Windows should I use?" 

JON UDELL 

T 
he chorus of voices asking the latter question swelled with the 
impending release of Windows NT. NT' s advanced features are 
by now well known: microkernel architecture, portability , 
threaded symmetric multiprocessing, object-based security, 
and multiple operating-system personalities (see " Windows 
NT Up Close," October 1992 BYTE). Ironically, despite NT's 

considerable strengths, it could well be that a Windows 3. I extender called 
Win32s (now shipping) or a more advanced 32-bit Windows-cum-DOS 
ca ll ed Chicago (on the drawing board) will matter most to you. 

In thi s article, I'll answer the question Microsoft wants you to ask: 
Which of the 16- and 32-bit variants of Windows are best for which pur
poses? But I'll also answer the question that Microsoft doesn' t want you to 
ask: When might Unix, or OS/2, or NetWare, or the Macintosh be a better 
choice than Windows? 

Redefining the PC 
The PC industry ac hi eved startling progress in its first decade thanks to 
a pair of de facto standards-the IBM PC and MS-DOS. The term personal 
computer was, for most computer users, a synonym for an Intel 80x86
based machine that ran DOS. That definition began to change in 1990 
when Windows 3.0 switched into 386 protected mode and delivered ex
tended memory to the masses. Today the term personal computer is in
creas ingly used to describe not a DOS machine but a Windows machine. 

What hasn' t changed-until now- is the Intel chip at the heart of a 
Windows machine. But when you use Windows NT to run Windows ap
plications on a personal computer built around a Mips R4000 or a DEC Al
pha AXP CPU, you' re riding the nex t wave of PC hardware and software 
evo lution. Systems designers, liberated by NT's HAL (hardware abstrac
tion layer), are av idly exploring RISC and multiprocessor technologies 
along with innovative 1/0 architectures . 

"The PC industry has been in a quandary because the only competitive 
weapon was price," says Bill Glazier, director of Windows NT marketing 
for Mips Technologies (Mountain View, CA). Glazier helped Mips launch 
the Open Design Center, which li censes design kits to vendors who want 
to build R4000-based PCs. Can this new species of RISC-based clone sur
vive even as Darwini an forces thin the ranks of conventional clone makers? 
Yes, proponents argue, by evolving in directions that systems built for 
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0 Windows 3.1, primarily for 386/486 desktop PCs, 
portable PCs, and Pentium PCs, offers a popular GUI with a 
large applications base. 

@ Modular Windows is currently found only on Tandy's VIS 
interactive TV system, but Microsoft hopes to see it in home 
automation devices, fax machines, and copiers. For develop
ers, it brings a familiar API to these platfonns and is less re
source-hungry. For users, it offers a simplified Windows inter
face. 

@ WinPad, yet to be announced, is Microsoft's GUI for hand
held PCs and PDAs. 

5 
9 

0 Windows for Pens adds handwriting recognition 
to mainstream applications. 

0 Mobile Windows, yet to be announced, adds portable 
computing features such as hot docking and file recon
ciliation. 

0 Windows for Workgroups is Microsoft's peer networking 
environment. It features integrated E-mail and group 
scheduling. 

/ ~1111111 -)!!JJJ!!!!!IJ!IJ , 
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@ Win32s is a higher-perfonnance desktop environment, 
featuring a flat 32-bit memory model and the ability to nm 
Windows NT binaries. 

@ Windows NT for CISC is designed for high-perfonnance 
workstations and servers. It is a portable, multithreaded 
environment. This extremely stable operating system is capa
ble of symmetric multiprocessing, and it can run 16-bit DOS 
and Windows applications. 

0 Windows NT for RISC is planned to run on DEC Alpha 
AXP and Mips R4000 series systems at first. It cannot run 
DOS and Windows applications natively; it relies on a software 
emulator for that task. 

@ Chicago (aka Windows 4/MS-DOS 71 is the unannounced "' "' "'successor to Windows 3.1. It will feature support for threads, 
@ 
::;semaphores, and Bezier curves and might require as little as 
~ 4 MB of RAM to run. 
"' 

The Windows 

Family Tree 
 1 

Microsoft wants its GUI to cover 
almost all computing platforms 

2 3 4 

~-! I 

7 

10 

~------------------------------------------------------' ~ 


DOS and 16-bit Windows can ' t fo llow. 
The hardware compet ition that NT en

genders-and, for users , the freedom of 
choice that it confers-goes far beyond 
the matter of RISC versus CISC. NT's ar
rival coincides with a generation of proces
sors (including the Pentium, the R4000, 
and the Alpha series) designed to be yoked 
together in SMP (symmetric multipro
cessing) systems. Built from the ground 
up to exp loit SMP hardware, NT spe ll s 
relief for the compute-bound Windows 
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application. Database engines and other 
server applications are obvious candidates 
for this treatment. "After porting our serv 
er to a stand-alone NT system," says Stu
art Read, senior director of desktop mar
keting for Oracle (Redwood Shores, CA), 
"we were impressed that the same binary 
ran on NCR's eight-processor 3550." 

Don ' t ass ume that SMP matters only 
for servers. Compute-intensive applica
tions have put high-performance Unix 
workstations on the desktops of many en

gineers and scientists. Now the vendors 
of those applications are drooling at the 
prospect of moving them onto high-per
formance Windows workstations. NT's 
performance curve extends on a long , 
gracefu l arc through the Pentium and the 
R4000 to the world's fastest RISC CPU, 
the DEC Alpha AXP, and beyond that into 
the realm of SMP. 

A dual-processor system won't auto
matically run twice as fast as a uniprocessor 
machine, for the same reason that a 32-bit 
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MINUTEMAN 
LANMASTER 
SOFTWARE 
Bi-directional 
Communication 
Power Monitoring 
Shutdown 
Software 

MINUTEMAN 
CP SERIES 
TRUE ON·LINE 
500VA to lOKVA 
Starting at $899 

MINUTEMAN 
POWERMIND SERIES 
UNE·INTERACTIVE 
600VA to 1250VA 
Starting at $579 

MINUTEMAN 
ALLIANCE SERIES 
STANDBY AND 
LINE·INTERACTIVE 
300VA to 750VA 
Starting at $159 

MINUTEMAN 
AUTOMATIC VOLTAGE 
REGULATOR 
650VA to 1800VA 
Starting at $149 
All models available 
in 120V, 220V. 50Hz or 
60Hz versions 
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Too many companies go·out into the 
hazardous world of business with the 
wrong UPS protection, or none at all. 
At MINUTEMAN, we know that differ
ent systems face different dangers . 

That's why MINUTEMAN offers 
five different safeguards, the most 
comprehensive line in the industry. 

Like the new MINUTEMAN 
LANMASTER power monitoring shut
down software. It combines all 
the features of similar competitive 
products and features the most 
sophisticated diagnostic techniques 
available. 

Or the MINUTEMAN LINE-INTER
ACTIVE MODELS, the most economical 
protection of their kind on the market. 
Each comes with a MINUTEMAN 
Platinum Protection Plan covering up 
to $25,000 and a two-year warranty. 

So call MINUTEMAN today. Our 
skilled professionals worldwide are 
ready to answer your questions and 
help you find the perfect UPS for 
your system. 

MINUTEMAN. It's all the protection 
you need. Whatever you need. 

" 
UNINTERRUPTIBLE POWER SUPPLIES 

(800) 238-7272 

See u s a t COMDEX Boot h #1000 

© 1993 Para Systems, Inc. 
1455 LeMa~Drive,
Carrollton, exas 75007 
(214) 446-7363 fax (214) 446-9011 
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Curiously, some of what's stored on your floppy 

disks would be better lost than saved. Tiny 

bits of dirt and debris can enter a disk uninvited, only 

to threaten your most precious data. 

Sony designed its new Super 

Cleaning Mechanism. to better pre

serve your data. It 's a dirty job, 

but someone had to do it. 

But, a revolutionary disk with a new Super Cleaning'" 

Mechanism has taken the chore out of trash removal. 

Compliments of Sony, the inventor of the 3.5" floppy. 

Never one to halt progress, Sony engineered sweep

ing changes to create a floppy disk that cleans while it 

mlliiiiiiiiiiilii""" 

protects your data. 

At the heart of this waste management 

system is a new pressure-balanced metal 

lifter, providing greater contact between the disk liner 

and magnetic surface, to make debris pick-up routine. 

For the finishing touch, Sony's Super Cleaning Mech

~ anism uses rows of very fine cross-flow ribs, 

~molded into the disk's shell, to trap invading 

particles before they can turn into messy problems. 

Keep your data dirt and e1Tor free with ONLY 
ONthe disk that leaves everything else in the 

SONY 
dust. To find out more, call 201-476-8199. DATA MEDIA 

While you qiay not like talcing out the trash, to this 

~· From the inventors at Sony . 
. ,·•:.·«v:-«c·. 

SONY: 




program won't automatically double the 
speed of a 16-bit one. Performance can't 
scale linearly unless CPU throughput does, 
and processors already tend to leave their 
1/0 subsystems in the dust. Fortunately, 
NT's clean separation fro m its supporting 
hardware encourages the sort of innova
tive design needed to break that logjam. 

All in the Win32 Family 
I have been writ ing Windows programs 
portab ly since Windows 3. 1 came out. 
Originally that meant you cou ld compile a 
single source fi le one way for Windows 
3. 1 and another way for Windows NT. 
Then a third target appeared: Win32s. Like 
the Windows extenders offered by Wat
com and Rati onal Systems, Win32s gives 
Windows programs running on the 3. 1 
kernel access to linear 32-bit memory. Un
li ke these other extenders, however, Win
32s runs NT binaries. It can' t supply all 
the advanced NT features-threads, se
curity, Bezier curves-that are missing 
from DOS and Windows 3.1. In fact, apart 
from the Win32 memory manage ment 
APls, it supplies virtually none of those 
advanced features. 

Despite this deficiency, fo r wh ich its 
name apo logizes (the s denotes subset) , 
Win32s wi ll find many more users thi s 
year than wi ll Windows NT. To see why, 
consider Spatial Technology ' s (Boulder, 
CO) ACIS, a 3-D modeling and render
ing engi ne that grew up in the 32-bit Uni x 
environment. Spatia l is deve lopi ng the 
Windows version of ACIS on Windows 
NT, but founder Dick Sowar· is clear about 
where hi s market is. "We' ll have some 
NT sales, but our primary focus is Win
dows 3. 1," he notes. "We run a lot faster on 
32s than we do under NT on the same 
hardware. And it's an environment that's 
immedi ately avai lable to more than 10 mil
lion Windows 3.1 users. We' ll ship ACIS 
on 32s as soon as it ' s available." Mathcad 
from MathSoft (Cambridge, MA) will be 
another early Win32s adopter. 

Who needs NT, then? Consider another 
Unix-based engineering application being 
readied fo r NT, Pro/Engi neer from Para
metri c Techn o logy (Walth am, MA) . 
Win32s does provide linear memory, says 
vice president of development Mike Payne, 
" but to handl e our 17 MB of code you 
need a real virtual memory manager, not 
the poor excuse you find in Windows 3.1." 
Payne says the Win32 version of Pro/En
gineer performs well under a beta version 
of NT on both Intel and R4000 hardware, 
and he expects it wi ll take a growing share 
of sa les relative to the Hewlett-Packard, 
Silicon Graphics, and Sun versions. 
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NT has more going for it than a better 
virtual memory manager. After running it 
for many months, I've concluded it 's the 
most robust system I've used since VMS . 
That' s no coincidence, since NT lead ar
chi tect David Cutler ran the VMS devel
opment effo rt whi le at DEC and then 
brought his team with him to Microsoft. 
A company that ' s betting its business on 
an application probably 

Intergraph ' s Clipper, which has been la
beled a closed and proprietary RISC ar
chi tecture. It also radically simplifies In
tergraph ' s mission to move its software 
onto Intel and alternative RISC platforms. 
The reli able sameness of NT means In
tergraph can diversify its hardware plat
forms without hacking through a forest 
of differing Unix APis. 

shouldn 't construct it on Who Needs Windows NT? 
Moreover, Windows' 

rich environment will be 
fertile ground for Inter-
graph ' s software. "All 
kinds of useful spin-offs 
can happen when yo u 
put the engineering soft
ware side by side with 
the bu siness and per
so nal productiv ity ap
plica tions," says Tom 
Steele, Intergraph 's ex
ecutive vice president of 
software systems. "An 
OLE that ' s attached to 

a sandy DOS/Windows 
fou ndation . The choice 
then beco mes Unix , 
OS/2, or NT. All have 
the credentials to handle 
the job. 

The lure of NT is 
source and binary com
patibility with Windows 
3.1 . NT handl es Win
dows binari es be tte r 
than the others, because 

Power users 
who need a stable platfonn on 
which to muHitask 32-bit 
Windows applications and 16-bit 
DOS and Windows applications 

LAN administrators 
who need a robust, scalable 
platfonn for use with 32-bit 
server applications 

it maps Windows API 
call s direct ly into the Win32 subsystem. 
That means 16-b it binaries spend a fa ir 
chun k of their time runnin g in native 
Win32 mode on CISC or RISC platforms. 
If you decide to convert a Windows 3.1 
program into a Win32 program (and if 
you 've fo llowed some simple portability 
guide lines), you' ll spend more time writ
ing a new make file than you' ll spend edit
ing code. 

APC in a Workstation 
While Windows itself is arguably no bet
ter a GUI than X/Motif or OS/2 ' s Presen
tation Manager, moving a line-of-bu siness 
application onto a capable Windows plat
form such as NT offers di stinct advan
tages. Companies that deploy workstations 
today typically fi nd PCs popping up along
side those workstations . Why? When they 
are not trading stocks or doing finite ele
ment analysis or designing circui t boards, 
these people want to write letters and run 
personal schedulers- and they seem to 
want to do these things in Windows. 

That's one reason Intergraph (Hunts
ville, AL) is porting NT to its RISC-based 
Clipper workstation line, as well as po1ting 
its entire suite of CAD/CAM applications 
from Intergraph' s proprietary Unix to Win
dows. "It' s interesting that the solution to 
merging the functions of a workstation 
and a PC into one box is turning out to be 
a down-market approach [Windows] in
stead of an up-market one [Unix] ," says 
public relations director Jim Ruester. 

The move to NT does a number of other 
important things for the world ' s fifth
largest workstation maker. NT opens up 

a spreadsheet is very interesting to us." 
He adds that the messaging and peer-net
working technology that NT shares with 
Windows for Workgroups will slide neat
ly underneath the workflow features in In
tergraph' s applications suite. 

Chicago and the Fear of OS/2 
Lurking offstage is an even newer Win
dows sibling, an integrated DOS/Windows 
sys te m ca ll ed Chicago (aka Windows 
4/MS-DOS 7) that will run yet another 
variant of the Windows API, Win32c. De
tails are sketchy; Microsoft understand
ably doesn' t want to sabotage NT' s mo
ment of g lory. Sources reveal, however, 
that Chicago is precisely the sort of " NT 
Lite" that Microsoft claims it is not. 

Indications ar·e that Win32c will occupy 
a midpoint a long a curve th at connects 
Win32s to Win32 , supporting threads, 
semaphores, and Beziers but not Unicode 
or security . By sacrificing portability and 
the SMP option, this new 32-bit Windows 
wi ll target 80x86 processors and the Pen
tium in configurat ions as lean as 4 MB . 

For some software developers who were 
badly burned by Microsoft' s handling of 
OS/2, Windows NT (in light of Chicago) 
creates a distmbing sense of deja vu. "OS/2 
was the direction ," says one prominent 
tool vendor, "and then they made Win
dows better and killed it. Now NT' s the 
direction, and here they go making Win
dows better again." 

But other observers reli sh the prospect 
of an API that ' s fuller than Win32s and 
bound to a more capable low-end Win
dows. Spreading Windows more smoothly 



OKIDATA RE-INVENTED 

THE LASER PRINTER. 


Conventional laser printers 
rely on a multi-part system of 
moving laser beams, rotating 
mirrors and focusing lenses to 
create each page ofoutput. Sound 
complicated? It is. That's why Okidata 
engineers replaced it with a solid-state 
LED printhead producing 2, 560 precise 
points of light. 

Okidata s no-moving-parts print
head comes with a 5-year warranty
the industrys longest. But it's only one 
reason to choose the Okidata OL400 
4 ppm printer for professional-quality 

THE output in any home or small 

OKIDAJA®business application. 
The OL400 also comes with OL400 17 resident fonts, full compatibility 

with all major software, and a 200-sheet 
paper tray. You can add extra fonts, extra 
memory, even specialty paper trays. 

Most important, the OL400 offers 
the legendary Okidata reliability that 
makes it one of today 's best entry-level 
printer values. All ofwhich means buy
ing your first page printer doesn't have 
to be complicated. Not since Okidata 
made it simple. 

CALL 1·800-0Kl·TEAM EXT. 261 FOR THE DEALER NEAREST YOU. 
OKIDATA is a reg istered trademark of Oki Electric Industry Co., Ud. 
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Mips Challenges Intel on Its Own Turf 

TOM R. HALFHILL 

M ips Tec hn o log ies (M ount ain 
View, CA) , a re lative ly small 

chi p-des ign house own ed by Silico n 
Graphics, hopes Windows NT will en
able its highly regarded RIS C proces
sors to chall enge lntel's decade- long 
grip on the mass market fo r PCs. Raw 
speed isn' t a problem for Mips proces
sors. The clock-doubled 50-/l OO-MHz 
R4000, which costs about the same as a 
33-MHz Intel 486 (around $400 in !000
piece quantities), runs two to four times 
as fast. The 75-/150-MHz R4400, sched
ul ed for volume producti on in June, 
costs about the same as a 66-MHz Pen
tium (less than $ 1000) and runs about 
twice as fast as Intel's flagship processor. 

Today, Mips's processors are a trick
le in the torrent of 80x86-co mpatibl e 
chips entering the PC m<U"ket every year. 
Intel' s high-volume manu fac turing fa
cilities ensure a healthy supply of chips, 
and its competitors (AMD and Cyrix) 
help keep prices in check. Mips has re
sponded by licensing producti on of the 
R4000 series to six independent suppli
ers: Integrated Device Technology, LSI 
Logic, NEC Electronics, Perform ance 
Semiconductor, Siemens Components, 
and Toshiba. 

Even if Mips can get supply and price 
under control , it's going to be hard to 
convince PC c lone makers that a RISC 
PC is viable . Designing new systems 
around hi gh- s peed RIS C c hips is a 
daunting task. M any PC vendors weak
ened by last year's pri ce wars can no 
longer afford major R&D efforts. 

Mips Sowing Seeds 
To seed the deve lopment of R4000
based systems, Mips recently founded 
th e ODC (Ope n Des ign Cente r) in 
Mountain View. The ODC sell s des ign 
ki ts that enable cloners to jump from us
ing an 80x86 to using the R4000. One kit 
includes a reference motherboard fo r 
building systems specifica lly tuned to 
Mips processors; another has an under
$20 pair of ASICs (application-specific 
ICs) th at allo w vendors to adapt th e 

R4000 to ex isting 486 motherboards. 
Either way, just add memory, peripher
als, and Windows NT, and you' ve got a 
complete R4000 system that Mips sug
gests will be a Pentium killer. 

One of the ODC's first customers is 
Carrera Computers, a start-up company 
in Laguna Hill s, Califo rni a. In Febru
ary, Carrera began selling R4000 moth
erboards based on one of the ODC's ref
erence designs. Sized to fi t standard AT 
cases and intended for high-perfo rmance 
workstations or servers, the $4995 board 
inc ludes a I 280- by I 024-pi xe l loca l
bus video contro ller, 2 MB of VRAM 
(video RAM), SIMM slots fo r memory 
ex pansion to 256 MB , fo ur ETSA slots, 
a SCS l-2 connecti on, an Ethernet port, 
para lle l and seri al ports, and PS/2-stan
dard keyboard and mouse ports. 

Carrera founder and chairman Bruce 
Faust be li eves th at PC vend ors will 
adopt RISC because it is economically 
sound and technicall y painless. While 
Carrera 's motherboard compli es with 
the ARC (Advanced RISC Computing) 
specifi cation, he says th at in the long 
run "ARC won' t matter a hill of beans." 
ARC features, such as an EISA bus, 
SCSI, and built-in networking, can be 
omitted from th e kind of bare-bones 
boxes that PC clone vendors like to sell. 
In fac t, Carrera is working on a lower
priced R4000 motherboard that does just 
that. Faust claims that by the encl o f this 
year you' ll be able to buy a $3500 RISC 
PC that delivers fo ur times the perfor
mance of a 66-MHz 486DX2. 

Acer Develops PICA 
Ronald Chwang, CEO of Acer Ameri ca 
(San Jose, CA), makes a similar cl aim. 
Acer, however, is taking a very different 
approach. Rather th an adopting a Mips 
reference des ign, the company has de
veloped a new system architecture called 
PlCA (Pe1formance-Enhanced I/O and 
CPU Architecture). "As CPU power 
continues to increase," says Chwang, 
"you must innovate to bring l/O band
width into balance with it. NT encour
ages us to do that. " 

At the core of Acer's mini computer
like des ign is a 64-bit, 200-MBps bus 
connecting the R4000, memory, video, 

and a 64-bit, fo ur-channe l I/O proces
sor that gives each channel independent 
OMA and bus-mastering capability. In
tegral Ethernet and SCSI I/O attached 
to th ose chann e ls goes fas te r th an it 
would on an EfS A bus, and the design 
eliminates the prohibiti ve cost of ElSA 
bus-mastering logic. A standard AT-bus 
controller does, however, support ISA 
cards. 

PICA chip sets and motherboards not 
only will be found in Acer systems, but 
a lso will be licensed to other vendors 
through the ODC. A typical configura
tion may include a 50-/100-MHz R4000 
chip, 16 MB of RAM, a 200-MB SCSI 
hard dri ve, a CD-ROM drive, a floppy 
dri ve, an accelerated video card on the 
video bus, buil t-i n Ethernet, and a SCSI
2 port. The cost o f such a configura tion 
w i II be around $3500 (no t inc luding 
monitor). 

PICA will compete with another new 
post-AT archi tecture-Intel' s PCI (Pe
riphera l Component Interconnect). Not 
simply a ri val to the VL-Bus loca l-bus 
standard , PCI is ac tu a ll y a sweeping 
next-generati on system architecture that 
just happens to support IS A and EISA 
fo r backward compatibility with old ex
pansion boards. Like Acer, Intel offers a 
complete chip set that makes it eas ier 
fo r PC vendors to implement the new 
architecture; like Mips and the ODC, 
Intel is offering a reference motherboard 
that anyone can copy or modify. 

A significant difference between PCT 
and PICA is tha t Intel ' s PCI supports 
any microprocesso r, even non-80x86 
and non-Inte l. chips. The cuITent version 
of Acer 's PICA works onl y with the 
Mips R4000 series, although Acer says 
future versions could support other chips 
as well. What PCI and PIC A have in 
common is high pe1formance, backward 
compatibility with the familiar AT bus, 
and a balanced approach to system ar
chitecture. 

Windows NT is shaping up as the bat
tleground not only for nex t-generation 
microprocessors, but al so for next-gen
erati on PC system architectures. 

Tom R. Ha!fhill is a BYTE senior news ediro r. 
You can reach him on BIX as '" tha/jhill. " 
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32-bit memory 
data path parts 

Three 
ISA slots 

SIMM RAM slots 

Memory controller 
(to PICA busl 

Data path 1/0 

The PICA Mips motherboard. 

The ODC/Carrera Mips reference-design motherboard. 
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Introducing Megadrive's RAID disk 
arrays and removable drives. 85 MB to 
1 Terabyte of superfast, supersafe data. 

~ ~ 
Megadri\leinlroduces MR/RAID,abulletproof,fa1tlt 

iii I\ . k UDffi Aim ' ' tolernnncus , am1y.1vuv l\llliJ gives yon msfant access 
to Gigabytes ofdata1FastSGSI-2speeds, and billion
hour ~,elia[?ility. On al\ your PC, Mac, Sun, 
RS/6000 ,"IJEC computers and Novell servers. 

MR/RAID series, Fau lt Tolerant Disk Arrays , ~~~e~~ 
:~ia~;;;0~~~%~t ~0G~~~s!~so GB Ml~KAUJuru~ 
• Performance 600+ IO's/sec. you enhancro 
• Fo'?ii1at RAID O. 1, 3 5

1
• Interface Fast & Wide SCSl-2 RAIDO,1,3&5 
• suppo11 PC. Mac, Workstation performance. 

C>ur st1!J.1jr1sl /11\//) r1rmv.* !Ire compMi- A cl · 
bl~ 1l'il 1 Murcur n1movablr, drive.1 . They 11 gIV eS 
l)oth shl1w Po11 1 !i'(// )11Srifet,v. ' ' you loads of 
features,likerecl1UJd.:1i1t and "hot swap" drives,power 

I . j• 
supplies and fans;a 20 MB/sec ~uperfast RAID 
arch:iJ~cture; fq.i,h ·e noti~cation paging; a touch
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To top it off,our Mercuryinternal and 
external removable cli;ive s 1stems offer 
)'QU blazingspeed, sub-lOms S~SI-2 
performance, 84 MB to 30 GB of high 
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across the hardware spectrum will only 
enhance NT's prospects, according to this 
view. "We were tickled to hear about 
Chicago," says one developer, "although 
we can understand their need to downplay 
it right now, because it sure might con
fuse people about NT." 

Choosing Appropriate Technology 
The "Windows everywhere" strategy, in
sofar as it unites systems ranging from lap
tops to superservers, makes a great deal 
of sense. DOS and Windows will continue 
to dominate at the low end. They're ap
propriate technologies for today's laptops 
and for some desktop systems. On the 
desktop, however, the boundaries will blur. 
Windows 3. 1 (with or without Win32s) , 
Chicago, and NT will each find a niche, 
determined by your hardware resources 
and your needs and preferences. 

My 8-MB 386/25 runs Windows for 
Workgroups and Win32s nicely, and I ex
pect it wi ll handle Chicago just fine also, 
but I wouldn't burden it with NT. My 16
MB 486/50, on the other hand, is a good 
NT machine. Using it as a workstation, I 
appreciate its stabili ty and responsive mul
titasking. I also use it as a fi le server and as 
a platform for SQL Server. 

A beta version of SQL Server runs on 
my NT machine now, but for some months 
before it was available I ran the shipping 
vers ion of SQL Server 4 .2, which is an 
OS/2 application-and a demanding one, 
too. I never really expected that NT's OS/2 
emulator could rise to the occasion. Amaz
ingly, it did, and I then used that configu
ration to test a series of SQL Server clients. 
Microkernel theory says that if memory 
management, thread scheduling, synchro
nization, and other services are imple

mented correctly, the 
microkernel can sup
port any advanced op
erating system in a 
robust manner. My ex
perience with NT's 
OS/2 subsystem sug
gests that the theory is 
correct, and it hints at 
the power and flexibil
ity of NT. 

So is NT for work
stations or for servers? 
I say both. Clearly it' s 
a server platform. But I 
also believe that my 
mission is as critical as 
a server's. Therefore, 
I' ll use NT (hardware 
permitting), because 
when Windows 3.1 suffers from one of its 
unpredictable seizures, I waste time 
reestablishing my context and sometimes 
lose data. Obviously, NT's appetite for 
hardware,--on Intel platfonns, you'll want 
12 to 16 MB of RAM and a 486-pre
cludes that choice for most users today. 

Even if you can run NT, however, you 
might opt to trade its stability (which costs 
you system overhead) for the speed you 
could wring out of Windows 3.1 running 
Win32s applications on the same hard
wa re. The point isn't whic h one yo u 
choose, but simply that you have a choice. 
A wide selection of Windows applications 
will be avai lable everywhere, because their 
com mon API invites them to migrate 
free ly among Windows platforms. 

Microsoft argues , with some justifi 
cat ion, that the common API wi ll a lso 
ease the development of client/server ap
plications. Today such applications often 

NT-Ready PCs 

10,889,000 
486-class system sales (1991-1992) 

Dataquest estimates that nearly 11 million 486-class 
PCs were sold during 1991 and 1992. This represents 
a mere 7. 7 percent of the installed base of PCs still in 
use that could be NT-ready. An undetermined number 
of those 486 systems, however, are unable lo run 
Windows NT without memory or storage upgrades. 

Windows Weaknesses 

WEAKNESS 	 No distributed GUI not fully Lacks vector Not yet well-

global directory integrated with and polygon integrated for 

service to track operating primitives and portable systems 

network system 2-D/3-D 

resources programming 

abstractions 

~ DJ 


span Unix, OS/2 , 
or NetWare serv
ers and Windows 
clients. That forces 
developers to grap
ple with two hairy 
APls instead of 
one. "It's not an is
sue if yo u are us
ing packaged server 
software," says Or
acle's Read, noting 
that many TCP/IP 
products for Win
dows support the 
use of Unix-based 
Oracle servers. "But 
if you are doing 
yo ur own client/ 
server development, 

then yes, the common API will save you 
headaches." 

Pen Computing with Windows 
When was the last time you saw someone 
using a pen-based system on an airplane? 
The typical user of a pen system today 
might be walking along a highway in
specting power lines for Detroit Edison or 
taking inventory in a K-Mart warehouse. 
The system of choice for these mobile 
data-collection tasks is a GridPad running 
PenDOS. 

Waiting in the wi ngs are two elegant 
solutions in search of a problem: Microsoft 
Windows for Pens, and PenPoint from Go 
Corp. Microsoft's rather nifty extension 
to Windows 3. 1 defines an evolutionary 
path from mainstream Windows applica
tions to pen-enabled ones, to fu lly pen
centric ones. Go's revolutionary PenPoint 
forgoes continuity with the desktop and 
invents its own arguably superior note
book user interface. Unfortunately, nei
ther approach matters much to a Detroit 
Edison power-line inspector, whose reac
tion to the Microsoft mantra "Windows 
everywhere" would probably be "Huh?" 

There may yet be a role for pen or tablet 
systems that run mainstream text, graphics, 
spreadsheet, and database applications, as 
distinct from PDAs (Personal Digital As
sistants) used for scheduling and commu
nication. Think of the pen system as a yel
low legal pad and the PDA as a pocket 
calendar; you have one of each and use 
them at different times for different pur
poses. If pen systems go horizontal, Win
dows for Pens stands to benefit enormous-

NetWare, Vines, Mac Specialized Unix Mac 1 y from its family connections. It adds WHO DOES 
Unix 	 workstations value to standard Windows software runIT BETTER? 

ning on a pen system, and it offers devel
opers of pencentric applications a familiar 
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When protecting your software against piracy and code burnt into the ASIC. (Thiscode should not be held in the key's rnerno1y, 

unauthorized use, make sure that your protection where it can be read and altered.) 

system has all the following qualities: ti ARead/Write Memo1y inside the key should be available on demand. 


The memo1y should be writable in the field, on anyPC, without any special 
programming equipment.A GOOD HARDWARE KEY 

Hardware-based software protection systems are now the ti Very low power consumption, enablingthe key to work even under the 
standard worldwide. However, not all keys are the san1e. worst power conditions, on PCs and laptops, wi th or 
Agood key should have all the following features: without a printer. 

ti Compatibi lity and transparency. The key shou ld POWERFUL SOFTWARE work without any problem on your 

customers' computers. The user should be ti ALinkable Protection Module with 


able to forget the key after connecting it. 
 which calls can be made to the key from any 
point in the protected program.ti Unbreakable electronics. AcustomizedASIC 

(Application Specific Integrated Circuit) component ti An "Envelope" installation program. Such 
shou ld be integrated in the key. This prevents reverse programs enhance security while makingit possible to 
engineering and makes cracking virtually impossible. protect a softwareeven without its source code. 
ti Aunique and inaccessible software developer's ti Sophisticated antidebugging and enc1yption mechanisms. 

HASP® -The Professional Software 

Protection System 
HASP® OFFERS YOU 

WHAT OTHERS ARE SAYINGALL THESE FEATURES 
ABOUT US: AND MORE: 

HASP was designed by a team of computer ex In all the products we tested, except theperts,professional cryptologists, and electrical 
HASP, we could see through the enc1yptingengineers. As a result, HASP keys are supported 

by what is probably the best software in the mar and questioning procedures... and crack 
ket, and the HASP system has worked on every them. 
computer it has been tried on. In addition to all CT Magazine (Germany) May '90 
the features mentioned above, HASP provides: 

MemoHASP: ...of all the protection devicesti AFull Authorization System for protecting 
dozens of programs using only one key. tested is without any doubt, the one which 

combines the best features.ti APattern Code Security System (PCS) 

enablingparallel processing of multiple calls by PCompatible (Spain) Dec. '90 

the Linkable Protection Module. 


Trying to crack aprogram ... that was proti AVirus Detection option that can be in tected utilizing all of HASP's features - is likecorporated in the protected program to check 
searching for the Holy Grail.whether it bas been infected by a virus. 

Micro Systems (France) Dec. '90ti Several HASP keys can be connected(daisy
chained) one behind the other. PC dongles... come with varying claims as to 

their transparency.The majority suffer fromNETHASP· THE ULTIMATE 
problems when aprinter is connected... theSOFTWARE PROTECTION 


FOR NETWORKS DESkey and HASP-3 are not affected.. . 

ti Only one NetHASP key is needed to run a Program Now (Britain) May '92 
protected program from manystations in a Of all keys tested, HASP is the mostnetwork. NetHASP provides full support for 

ambitious one... the quality of HASPprotecting DOS and WINDOWS software under 
network environments, including Novell manufacturing seems excellent. 
dedicated & non-dedicated servers, Lan Manager, PC Compatible (France) June '92 
Lantastic, Banyan, DLink, and NET-BIOS based 
LANs. 

~-: 

OPERATING 
ENVIRONMENTS 
ti PC: 	 DOS, WINDOWS, OS/2, SCO UN IX, 

SCO XENIX, INTE RACTIVE UN IX,AIX, 
AUTOCAD, DOS EXTENDERS, LANS 

ti MAC (ADB port): System 6.0.5 and up 
ti NEC (Serial Port): DOS,WINDOWS 

AND THE BOnOM LINE: 
Weoffersome of the most competitive prices in 
the market. There are no hidden costs! Since 
1984, HASP has enabled thousands of software 
producers in more than 40 countries, including 
several Fortune 500 companies, to protect their 
software. 

Please call us fo rour HASP evaluation package. 

~t~9P.1,N 
North 200 Broadhollow Rd., Suite #207 
America: Melville. NY 11 747, USA 

Tel: 800-223 4277 
516-424 5100 

Fax: 516-424 8300 

International 	 ALADDIN 
Office: 	 KNOWLEDGE SYSTEMS LTD. 

15 Beil Oved St.. Tel-Aviv. Israel 
P.O.Box:1 11 41 Tel-Aviv61110, 
Tel: 972-3-5375795 
Fax: 972-3-5375796 

• Australia Conlab Ply. Ltd ., Te l: 3 8985685 • Belgium Akkerma ns bvba , Te l: 3 2338826 • CSFR AlLAS Ltd .. Te l+Fax: 2 766085 • Chile Micro logica S.A. , Te l: 
562 222 1388 • Denmark SC Merrie a/ s, Tel: 42 804200 • France Logiclara Int l. , Tel: 50707375 • Germany CSS GmbH , Tel: 201 749860 • Greece Unibra in SA, 
Tel: 1 6856320 • Holland Akke rmans BY, Te l: 45 241444 • Italy Partne r Data S. r. 1. , Tel: 2 33101 709 • Korea Dae-A Engineering, Te l: 2 848 4481 • New 
Zealand Training , Te l: 4 566601 4 • Poland Systherm Te l: 61 475 065 • Portugal Futurmatica Lela. , Te l: l 411 6269 • South Africa D Le Ro ux, Te l: 1"I 886 4704 
• Spain PC Hardware, Te l: 3 4493193 • Switzerland Opag AG , Tel: 61 7112245 • Taiwan Teco Ltd. , Tel: 2-555 9676 • Turkey Mikrobe1a Ltd .. Te l: 4-4677504 
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Many Processors, Many Threads 

BOB RYAN 

W hat one processor can do, two 
can do faster, and three can 

do even faster than that. That's multi
processing theory. Between theo
ry and working multiprocessor sys
tems , however, lies a gu lf that 
can be btidged only by some com
plex and expensive technologies. 
Shared memory buses and cache
coherency protocols have been in 
use for many years and have found 
their way into a number of com
mercial computers, but as yet mul
tiprocessing hasn ' t had much of 
an impact on the marketplace. 

Windows NT may well change 
all that. According to Tom Hie!, 
systems engineer of NCR's mul
tiprocessing product group, "The 
key enabler of multiprocessing is 
an operating system that delivers 
it. " NCR, which was to unveil a 
line of Pentium-based multipro
cessing machines in May, expects 
healthy competition. AST Re
search, Compaq, Sequent, Siemens 
Nixdorf, and Wyse are among the 
companies that wi ll introduce NT
based symmetric multiprocessing 
systems. These companies and 
others expect NT to jump-start the 
multiprocessor market. 

For NT, a uniprocessor machine is a 
degenerate case. Built from the ground 
up for SMP (symmetric multiprocess
ing), the NT kernel simply a ll ocates 
threads to as many processors as are 
available. In a four-processor machine, 
the fou r highest-priority threads will 
always be mnning simultaneously. The 
kernel tracks threads that are ready to 
run along with their associated priori
ties, and it automaticall y handles mul
tiprocessor load balancing. 

This approach differs from how 
Un ix systems-except Mach-based 
ones-deliver multiprocessing sup

port. SCO Uni x and Unix System V 
release 4.0 achieve multiprocessing by 
means of kernel extensions. Accord
ing to Mike Flanary , seni or product 
manager for the Workstation Division 
at NCR, NT's built-in multiprocessing 
ports more readily and runs faster than 

Multiprocessing Architecture 

Multiprocessing NT systems employ a shared-memory architecture 
where each CPU has equal access to the common memory store. 
Cache-coherency protocols ensure that processors accessing the 
same memory locations have the most up-to-date version of the 
common data in their caches. 

the bolt-on kind. 
The key to NT's multiprocessing 

support is its HAL (hardware abstrac
tion layer) . The HAL provides the 
kern el with a consistent view of the 
hardware, whether the system has one 
processor or I 0. Different hardware 
doesn't require a different kernel , only 
a different HAL. All NT applications 
that run on a uniprocessor system will 
run on a multiprocessor system. "The 
HAL is the device driver for the box," 
says Dave Becker, manager of server 
marketing at Wyse (San Jose., CA). 

NT can't handle all multiprocessing 
hardware; it suppo11s symmeaical mu!

tiprocessors only. The system must sup
port cache coherency at the hardware 
level, and individual processors must be 
ab le to run any thread and service any 
interrupt or exception . This latter con
dition has an interesting side effect. 
Even if your application is not multi-

threaded, it can sti ll get a boost 
from multiprocessing hardware, 
because NT system threads such 
as I/O service routines can run in 
parallel with the application code. 

What ' s involved in writing a 
HAL? According to Becker, it 
takes about 20,000 lines of C 
code. NCR's Flanary says that 
writing HAL code is the majority 
of the work required to port NT. 

Most multiprocessing systems 
will be sold as expens ive hi gh
pe1formance servers. Sequent, for 
example, will play prominently 
in that market. Some companies, 
however, see an important role 
for multiprocessing desktop ma
ch ines . NCR in particular plans 
to target compute-bound desktop 
applications, such as CAD, imag
ing, and desktop publishing, with 
its Pentium multiprocessors. 
Wyse also sees a role for SMP on 
the desktop, especiall y in engi
neering workstations. "The final 
nail in the coffin of worksta
tion/PC differentiation is a Iocal

bus [multiprocessing] PC mnning NT," 
says Becker. 

The multiprocessor vendors believe 
they can compete against hot unipro
cessing workstations. The Alpha se
ri es, Mips R4xOOMC, and Pentium 
chips all accommodate multiprocessor 
designs, so " it all comes down to cost/ 
performance," says NCR' s Flanary. 
NT gives multiprocessing vendors a 
platform that lets them innovate for 
performance while maintaining com
patibility with a large software base. 

Bob Ryan is a BYTE /echnical edilor. You 
can reach him 011 BIX as "b. 1y a11. " 

programming environment. However, in Let's Get Small ing in a megabyte of ROM on Tandy's 
a pen market dominated by fie ld data co l Synergies are even harder to nail down in Video Information System (a 286-based 
lection, these synergies aren ' t very com the case of the junior member of the Win CD-ROM player), Modular Windows dis
pe lling. dows fam il y, Modular Windows. Execut- plays on your TV and takes input from an 
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The New Generation 17" Monitor 




New Competitive Upgi;ade

Paradox, Access AndAR 


The Complete, Professional 

Programming Environment 


For Xbase. 

CA-Clipper® 5.2 is a robust language, 
an efficient linker. a fl exible pre
processor and a high-perfo rmance 
compiler. It includes: an editor, 
debugger and make utility, forming 
a comprehensive system fo r creating 
and distributing PC and LAN-based 
applications. 

Faster Access, Faster 
Screen Writes,Faster 

Performance. 

ory - with shorter access times. New 
Expanded Memo1y System (EMS) capa
bilities including LIM 4.0 support, plus a 
Virtual Memory Manager that uses 

Feature CA-Clipper foxPro dBASEIV 

Lexical Variable Scoping YES NO NO 

User-defined Commands YES NO NO 

Code Blocks YES NO NO 

Nested Multidimensional Arrays YES NO NO 

Prede fined Object Classes YES NO NO 

Variables Modifiable in Debugger YES NO NO 

eustomizable Reactive Error Handling YES 
' 

NO NO 

Reads and Writes FoxPro (.CDX) Files YES YES NO 

Reads and Writes dBASE IV (.MDX) Files YES NO YES 

Reads and Writes Paradox (.DB/ .PX) Files YES NO NO 

dynamicoverlays to let you exceed avail
able RAM . You alsoget faster screen 
writes, thanks to RSIS compliance. 

Enhanced Source-Level 
Debugger For Improved 

Stability. 
It's one of the most powerful debug
gers in the Xbase world. Easy to use 
and completely interactive. 

New RDDs For FoxPro, 

Paradox and dBASE rv. 


Replaceable database drivers for 
all the most popular development 

Address up to 32 megabytes of mem- Comparison based on FoxPro Version 2.5Jor DOS and dBASE I V Version 1.5. systems. 



can Save dBASE, FoxPro, 
AGO Users Up To $1,291! 

$199 Includes Your Choice Of Any One Of These Products Absolutely FREE! 

Offer Good For Users Of Any Competitive DBMS - Call Today! 


CA-Clipper Tools· 


Over 550 rime-saving, problem-solvingfimctions in 
one high-performance package. Raiseyour 

productivity with this valuable library. 

Open Architecture Gives You 
Freedom To Grow. 

Customize Clipper with user-defined com
mands and functions. And seamlessly 
integrate modules from languages such 
as C, Assembly, dBASE and Pascal. 

No runtime fees, no additional licens
es, no LanPaks. Enjoy free distribution of 
your applications by producing exe
cutable (.EXE} files . 

Compile almost mu' dBA5E IV application in three 
easy steps- andproduce executable (.EXE)Jiles 

with the speed and efficie11cy ifCA-Clipper. 

This Offer Is Good For A 

·Limited Time - call Today. 


This special Competitive Upgrade Offer is 
good for a limited time only, so don't 

dBASE apps come alive with new C1l-dBFast2. 0
the.first dBASE-compat1ble database and 

la11guageJor Windows. 

delay. Call right now and save a fortune 
while you upgrade 
to the new standard GOMPUTER

0 

i~ Xbase applica- r.ssOCIATES 
t1on development. Software superior by design. 

SEE YOUR LOCAL DEALER TODAY 

OR CALL 1-800 CALL CAI EXT. 176. 


Operators are standing by to take your order. Offer good for 
a limited time only, so don't wait. Call today! 

New CA-Clipper 5.2. 

© Computer Associates Internacional, Inc., One Computer Associates Plaz.a, Islandia, NY 11788-7000. 1-800-225-5224. All product names referenced herein are trademarks of their respective companies. 
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eight-button hand controlle r. It jettisons 
large chunks of Windows, including Pro
gram Manager, multitasking, overlapped 
windows, and menus, in order to meet two 
requirement s: stuff Windows into a 
megabyte , and simplify its GUI for th e 
interactive TV user. What 's left is about 
two-thirds of the Windows API plus an 
assortment of user-interface contro ls (car
toon-like buttons and scroll bars) and APis 
(for managing the hand contro ller, direct 
video access , and the Tandy VIS memory 
cartridge). 

A Modular Windows program bears a 
fam ily resemblance to a regul ar Windows 
program, but the two are cousins once re
moved. The Modular Windows Software 
Development Kit comes with a version of 
the Reversi game th at compi les fo r both 
platfom1s, but only thanks to large chunks 
of cond itional code th at are spec ifi c to 
Modular Windows . The adapted Vi sual 
Basic inc luded with the SOK can he lp 
smooth over the differences , and Micro
soft 's latest multimedia authoring toolkit 
will build reference titl es for Modul ar 
Windows, Windows 3. 1/MPC, and Sony 's 
MMCD Player from a single set of assets. 
Despite these aids, however, developers 
targeting the home entertainment market 
may ultimately find Modular Windows' 
re lationship to Win
dow s less usefu l 
than Microsoft 
claims , just because 
TVs and computers 
are still very differ
ent animals. 

The value of the 
re lat ionsh ip gets 
even more tenuous 
if you im agine, as 
Microsoft does, that 
Modular Windows 
wi ll be used to con
trol intelligent cable 
boxes, high-end fax 
machines and cop
iers, and home au
tomation systems . 
Microsoft won ' t say 
who 's experiment
ing with Modular 
Windows for these 
purposes, and none 
of the like ly candi
dates are talking, either. 

Eve n though these kinds of devices 
won't run anything that's remote ly like 
standard Windows app li cati ons, Cra ig 
Mundie, Microsoft 's general manager for 
advanced consumer technologies, claims 
their re lationship to Windows is critical. 
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He c ites familiar program
ming tools and procedures 
as factors that will speed 
Modular Windows-based 
software's time to market. 
Perhaps, but Windows has 
by no means yet proved 
that it can effecti vely serve 
that market. "We have a 
hard enough time even get
ting our customers to con
sider DOS," says Vincent 
D' Amico, director of soft
ware development for Mi
croTo uch (Wi lmin gton, 
MA), a touchscreen man
ufacturer foc used on gam
ing and point-of-sale ap
plications . 

While the lone example 
of the Tandy VIS running 
Modular Windows isn't 
much support for sweep
ing c laims abo ut Win
dows' downward scalabil 
ity , Microsoft is pursuing 
a series of initiatives to fur
ther shrink Windows and 

"If I had agun I'd 
shoot my PC; it 
can't even do a 
20-page newsletter 
without having a 
spasm. I grew up 
with real systems, 
like VMS. If that's 
what Microsoft has 
in NT, I'm all for it." 

Nina Lytton, editor, 
Open Systems Advisor 

(Boston, MAI 
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uses what Purdy describes as 
"elevators and floors." For 
example, on the desktop you 
have the real estate to man
age tiling Windows. When 
the screen gets small, you 
don't have that lu xury. So, 
instead, you stack the win
dows , one on top of th e 
other, and se lect them by 
choosing "elevator" buttons. 

Cracks in the Continuum 
What "W indows every
where" mostly means, for 
now, is that Windows runs 
both workstation and server 
applications. Microsoft also 
wants Windows to run your 
network, but that's easier 
said than done. 

Despite the nifty work
group capabiliti es of Win
dows for Workgroups and 
Windows NT, you can ' t get 
full-blown enterprise net
work ing with just one stop 
at the Microsoft shop. 

adapt it fo r nomad ic use. There 's no time 
to lose. It is hard ly an accident that the 
Mac PowerBook has become the mobile 

"As Microsoft crams more 
and more of the network into 
the operating system, the 
distinction between client and 
server gets harder and harder 
to tell. This is threatening to 
Novell. The camel's nose is in 
the tent." 

Paul Giraldi, 
vice president 

of sales, 
Valinor, Inc. 

(Fort Lee, NJ) 

machine of choice for 
the traveling busi 
nessperso n. With its 
compe lling combina
tion of ROM-res ident 
software , e lega ntl y 
built hardware , and 
easy-to-use fax and re
mote networkin g, the 
PowerBook defines 
what the portable Win
dows machine has yet 
to ach ieve. 

Microsoft reported
ly has yet othe r ver
sions of Windows for 
portable systems in the 
wo rks. Mobile Win
dows, or MobiWin for 
s ho rt , is targeted at 
notebooks and s ub
notebooks. It will add 
feat ures such as hot 
docking, which auto
matically synchronizes 

the configurations of both the computer 
and the docking station, and file reconcil 
iation to the standard Windows , accord
ing to Gerry Purdy , vice president and 
chief analyst for mobile computin g at 
Dataquest (San Jose, CA). 

WinPad is a GUI for hand-held PCs. lt 

What 's mi ss ing? Most notably, a distrib
uted g lobal directory servi ce that tracks 
all of an organizat ion 's human, hardware, 
and software resources . Also, Windows 
has no directory service. Even the ad
vanced NT server, which will implement 
LAN Manager-style replicated adminis
trative domai ns and support authentica
tion between "trusted domains ," won ' t 
match the capabi li ties of Novell's Net
Ware Directory Service, Banyan's Street
Talk, or the ONC-style (Open Network 
Computing) and DCE-style (Distributed 
Computing Environment) directory ser
vices sweeping the Uni x community. 

"NT will have a domain-based name 
serv ice," says Jamie Lewis, an analyst for 
the Burton Group (Salt Lake City, UT), 
"but not a true global directory." NT's sup
port for DCE RPCs (remote procedure 
calls) enables developers to distribute ser
vices across a mixture of NT and Unix 
platforms, but how wi ll those services be 
advertised and located? NT won't initial
ly s upport the DCE directory service. 
Cairo, a future version of Windows that's 
being designed to weave OLE, RPCs, and 
the NT file system into a distributed object 
system, won't solve the directory problem 
anytime soon. 

Add to this technical cha llenge Micro
soft's historical inab ility to sell network 
software to corporations, which is shown 
once again by WFW's lack luster sa les 
performance. In fact, WFW is an under



< ~ • I ·, -:-• •T {"'.'";·· ,_..,. ~:~y 0• 

. . 

ASolid Case for Real Power. 

POWER SUPPLIES 

"The premier power-supply maker" 

John Dvorak, PC Magazine, March 30, 1993 

"The only company to go to for apower supply" 

Jerry PourneUe, Byte, April 1993 


STANDARD UNITS 
These UL/CSA approved, fully tested power 
supplies are the best basic units available. 
STANDARD 205 SLIM ............................ $89 
STANDARD 220 AT/TOWER ................ $89 

ULTRA-QUIET UNITS 

fi',, 
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25% 

recognized since 1986 as 
the industry's quietest. 

36 16% They're cooled by custom, 
OAOllJAAY SILHJCEA high-efficiency fans that 

Unrattle your nerves witl1 
NOISE LEVELS (db) 

a Silencer power supply,

" ""' 

POWER SUPPLY POWER SUPPLY 

are virtually inaudible! 
Amust for home office or multimedia applications. 
SILENCER 205 SLIM ............................ $119 
SILENCER 220 AT/TOWER ................ $129 
SILENCER 270 AT/TOWER ................ $179 

HIGH-PERFORMANCE UNITS 
.IT 

Upgrade your computer witl1 one of our premium 
Turbo-Cool power supplies-the choice of PC 
professionals. You'll get 50% -100%more power, 
built-in line conditioning, super-tight regulation, 
ultra-clean output, ahigh-capacity ThennaSense 
variable-speed fan (300W models), UL/CSAITUV 
approvals, and a no-hassle 2-year warranty1 Ideal 
for high-end workstations and network file servers. 
TURBO-COOL 300 SLIM/BABY ......... $169 
TURBO-COOL 300 AT/TOWER. ....... $189 
TURBO-COOL 450 AT/TOWER........ $349 

SOLID-STEEL CASES 


Give your computer a professional, high-tech look 
witl1 one of our premium-quality, American-made 
all-steel cases. They're rigid-w1like light-weight 
imports-so motherboards, cards, and drives are 
always properly aligned and grounded. And, witl1 
up to 18 drive bays, tl1ey offer real expandabi li ty1 

Ideal for commercial and industrial applications. 

CASE SPECIFICATIONS 

Motherboard Capacity: 
Power Supply Capacity: 
Exposed Drive Bays: 
Total Drive Bays: 
Cooling Fans: 
Filtered Air Inlet: 
Lockable Front Door: 
Professional Controls 
All-Steel Construction: 
Beige or Black Finish: 
Meers FCC-BSpecs: 
Made in USA: 

SOLID-STEEL DESKTOP CASE......... $295 

SOLID-STEEL TOWER CASE ............ $395 

SOLID-STEEL MONSTER CASE........ $895 


Desktop Tower Monster 
I 

Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
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ll 
18 
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Yes Yes 
No Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 
Yes Yes 

CPU COOLER 


It's a fact. 486 chips run hot, often exceeding 185°F! 
Now, you cancool your 486 to a safe 85°-95°F with 
our popular CPU-Cool. It prevents random system 
errors and otl1er heat-related problems. Consists of 
a mini-fan embedded in a sculptured heat sink that 
easily mow1ts on tl1e CPU. Powered by aspare 
drive cormector. Effective, inexpensive insurance! 
• cools CPU 70°- 100°F 

CPUTEMP (°f) 

• prevents systen1 e1Tors 200 
' 

• adds years to CPU life """ 
• thinner, quieter, and 

140" 

120• 

better-built tl1an cheap 1
::: 

imported imitations. 
• safe, simple installation ii:'~"c~~~ "~'i~o' 
CPU-COOL .............................................. $39 

REDUNDANT POWER 
Eliminate the risk of network downtime or data loss 
due to power supply failW'e 11~tl1 tl1eTwinPower 900 
redw1dant power system. It delivers high-capacity, 
fault-tolerant power to your entire network server. 
Consists of two Turbo-Cool 450 power supplies 
in parallel, utilizing a special power-management 
interface module. A must for mission critical LANs. 
• 900 watts peak power 
• IOOX more reliable 

than a single-W1it 
• load-sharing design 
• hot-swap capability 
• allows dual UPSs 
• monster-case compatibl;- 
TWIN-POWER 900 ............................... $995 

/Ill POWER & /JOOl/Mli, IMIJ. 
5995 Avenida Encinas, Carlsbad, CA 92008 • (619) 931-5700 • (800) 722-6555 • Fax (619) 931-6988 

Most orders shipped same day. We accept Visa, MC, COD, or PO on ••pprovedcredit. Turbo-Cool, Twin Power and CPU-Cool models guaranteed for 2years. All other products guar;1 nteed for I vear. 

Hours: 7 a.m. · 5 p.m. (PT) Mon. - Fri. Silencer, Turbo-Cool, ThermaSense, TwinPower, and CPU-Cool arc trademarks or registered trademarks of PC Power & Cooling, Inc. ©1993 PC Power & Cooling, Inc. 
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Windows graphics still lag, but not for long 
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D espite Windows ' graph ical face, its 
raster-based GDI (Graphical Device In
terface) lacks the vector and polygon 
primitives and the 2-D/3-D program
ming abstractions necessary for ad
vanced illustration, CAD/CAM, and vi 
sualization applications. Such primitives 
and abstractions serve two purposes: 
They simplify programming, and they 
create hooks for vastly better hardware 
support than today 's local video buses 
and Windows accelerators can provide. 

NT's GDI enhancements-paths, 
Bezier curves, 2-D transforms-help 
oniy slightly . Windows can enter the 
3-D graphics workstation arena riding 

appreciated gem. MIS people who gave it 
a bad rap, fea ring the peer server would 
compromise centralized data management, 
missed the point completely. The server 
is an optional convenience. 

The real value of WFW lies in the work
group pieces, such as Mail , Schedule+, 
and MAPI (Messaging API), that can add 
compleme1~tary (and centra lly manage
able) serv ices to an existing server-based 
LAN such as NetWare. Why wasn't this 
message ever heard? No one delivered it. 
Microsoft lacks Novell's army of resellers 
and Sun Microsystems' battalion of direct 
salespeople. 

In the case of NT, the message is even 
more compelling. The basic product, for 
example, bundles a remote-access service 
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on the shoulders of NT, but to compete 
successfully there, it needs to grow a 
better graphics APL 

The good news is that Microsoft has 
licensed Silicon Graphics ' renowned 
OpenGL. The bad news is that it won ' t 
be included in the first release of NT. 
Microsoft and Silicon Graphics are 
working to integrate OpenGL with GDI, 
but that 's a complex task that wi ll proba
bly occur in stages. Some vendors can ' t 
wait. "We ' ll have an OpenGL interface 
in our first release," says Intergraph 's 
Tom Steele. NEC Technologies 
(Boxborough, MA) will also offer 
OpenGL support for its forthcoming 

that handles asynchronous and even X.25 
connections. The X.25 support is partic
ularly impo11ant to any company that wants 
to export network services worldwide us
ing a packet-switched network. "But no 
matter how good NT's networking may 
be," says Lewis, "Microsoft won't make a 
dent in Novell 's business until it builds its 
own channel." 

United Unix 
Leading Unix vendors, including HP, IBM, 
The Santa Cruz Operation, Sun, and Uni
vel, recently linked arms and proclaimed 
an end to the windowing and network wars 
that have splintered the Unix community. 
All these vendors now promise to ship X 
Window System 11 and Motif, along with 

The Windows GDI is not well suited for 
applications such as this simulation of airflow 
around a sphere, shown running on a RISC 
platform. (Photo courtesy of Research Systems, 
Boulder, CO) 

R4000-based NT workstation. 
Mike Mitsch, group manager of 


computer systems marketing for 

NEC, sees a strong need for com

mercial OpenGL-based software, 

even on hardware that doesn't have 

a graphics pipeline. "Brokers want 

to visualize the behavior of hundreds 

of stocks along multiple dimensions, 

and GDI just wasn't built that way," 

he says. 


Win32 applications that adopt 
OpenGL will be able to do such 
things with relative ease, and on 
platforms that accelerate OpenGL, 
they ' ll do them in real time. Board
level OpenGL accelerators for RISC 
PCs are one likely development. If 
GD! and OpenGL do merge success
fully-and Bill Glazier of Mips em
phasizes that "we're not going to 
accept any kludged solution"-NT 
could well become a highly strategic 
operating system for Silicon Graph
ics workstations. 

The fact remains that NT won't 
deliver high-performance graphics 
in its first release. But no one 's com
plaining bitterly, either. System 
builders and software developers 
think that the Microsoft/Silicon 
Graphics relationship is taking NT 
graphics in the right direction. 

ONC, DCE, and the NetWare client pro
tocol s. "We ' ll fi nally be dealing from the 
same source base," says Dave Taber, group 
marketing manager for SunSoft (Moun
tain View, CA). It may be ironic that only 
the specter of NT could precipitate thi s 
long-overdue move, but the fact remains 
that a united Unix-if it materializes
wi ll be a force to reckon with. 

NT lacks Unix's multiuser foundation 
and its ability to export both character
mode and graphical interfaces through 
asynchronous and network connections. 
A third party, C itri x Systems (Coral 
Springs, FL) , will add these capabilities 
to NT-as it has already done admirably 
for OS/2-but they're not part of the basic 
NT product. Although NT does maintain 



memory manager. 
2861VMM is 

Discover how easy it is to break the 640K DOS barrier with 

Phar Lap's 2861008-Extender™ 

Try out Extended-DOS 

•programming 
2861 DOS-Extender Lite. 
Here's some great news for DOS 
developers: every copy of Microsoft®'s 
new Visual C++" 
Professional Edition PHARLAP'S 
includes a FREE 2861DOS-Extend~r Lite 
trial-sized Phar Lap® 

('~DOS extender! Phar 
Lap's 2861DOS
Extender'" Lite is a •
special version of 
Phar Lap's award-winning 2861DOS' 
Extender. With 2861DOS-Extender Lite, 
you can write DOS programs that break 
the 640K banier, access up to 2 MB of 
memory, and run under DOS, 
DESQview'", Windows'" and OSl2®. It's 
the easiest introduction you'll find to 
Extended-DOS programming. 

Build multi-megabyte, 
full-featured DOS 
programs - 2861 DOS· 
Extender SDK. 
Professional developers can 
purchase Phar Lap's fu ll
featured 2861DOS-Extender 
SDKfor$495. With the 
2861DOS-Extender SDK, you 
can access up to 16 MB of 
memory - with the standard 
Microsoft or Borland tools 
you already use! The new 
Version 3.0 of 2861DOS
Extender now supports 
Visual C++ as well as 
Microsoft CIC++, Borland® 
C++ and Microsoft Fortran. 
You can even use Microsoft's 
CodeView® or Borland's 
Turbo Debugger® to debug 
your Extended-DOS 
programs. 2861DOS-Extender 
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programs will run on any DOS-based 
80286, 386, 486 or Pentium PC. There's 
no special programming required to use 
a Phar Lap DOS extender; your program 
can access extended memory just as if it 
were conventional (below 640K) 
memory. 

2861DOS-Extender is one of the most 
widely used 16-bit DOS extenders 
available. If you'd like to know why, take 
a look at what our customers and other 
industry experts have to say about the 
2861DOS-Extender SDK. Then find out 
for yourself by trying the free 2861DOS
Extender Lite - or get started right 
away on your multi-megabyte DOS 
applications with the professional 
2861DOS-Extender SDK! 

What the experts say 
about Phar lap's 
2861DOS-Extender SDK: 
"Great tools for Visual C++ 
programmers who need 
more memory" 

-Denis Gilbert, Microsoft Corp. 

"A no-compromise solution 
for Borland C++ developers" 

-Paul Gross, Borland International 

"An excellent product 
technically" 

- Glenn Axworthy, Broderbund Software 

"Gives our customers the 
memory they need" 

-Bert Love, Galacticomm, Inc. 

"A superb way of utilizing all 
available memory" 

-Dave Jewell, Program NOW, August 1991 

completely integrated into 
286IDOS-Extender (you invoke 
2861VMM with a command-line switch) 
and enables you to transparently access 
more memory than is physically available 
in your computer. 2861VMM can improve 
the performance of applications that 
previously relied on loading and 
unloading dynamic link libraries (DLLs) . 
And it's fully DPMI-compatible, so 
programs running under Windows 
automatically use the virtual memory 
provided by Windows. 

3861 DOS-Extender 
Your 32-bit DOS 
development solution. 
If you want 32-bit speed and power, as 

well as megabytes of memory for your 

DOS applications, Phar Lap's award

winning 3861DOS-ExtenderrM is your 

solution. With 386IDOS-Extender, your 

programs can access all available 

memo1y and run in a workstation-like, 

unsegmented 32-bit address space. 

3861DOS-Extender programs will run 

on any DOS-based 80386, 486 or 

Pentium PC. 3861DOS-Extender 

supports a wide range of 32-bit 

compilers, including Microsoft's 32-bit 

Windows NT"CIC++ compiler. It runs 

the NT compiler under DOS (no NT 

system required) to build 32-bi t 

Extended-DOS programs - the only 

32-bit Mi crosoft DOS development 

solution available. 


Phar Lap Software, Inc. 

60 Aberdeen Avenue, Cambridge, MA 02138 617-661-1510 FAX 617-876-2972 

2861DOS-Extcndcr mu! 3861 DOS-Extcndcr arc trndcmarks and Phar Lap is a rcg i .~ t crcd trackmark of Phar Lap Solhvarc. Inc. Borland and Turbo Debugger arc registered tradema rks of Borland International. Visual C++.Windows 
and Windows NT arc trademarks and CodeView and Microsoft arc registered trademarks of Microsoft Corp. Other product and company names arc trademarks or reg istered trademarks of \heir respective holders . 
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a database of users to support its 
role as a peer server, Citrix's mul
tiuser version of NT is a major un
dertaking that upgrades NT's user NT'S ARCHITECTS SPEAK 
and sess io n manageme nt , opti 
mi zes its scheduler, and imple
men ts prot oco ls for c harac te r
mode and graphics terminals. 

If Microsoft ca n fairl y c laim 
th at Uni x was n ' t built from the 
ground up fo r symmetrical mul 
ti tasking, Uni x vendors can with 
equal fairness po int out that NT 
wasn ' t built to support multiple 
users logged in from remote ter
minals. If you thin k that 's irrele
vant in the 1990s, try selling your 
local video store an upgrade from 
Xeni x to a Windows LAN . 

Unix also owns the high ground 
in ne two rk ing a nd di s tribut ed 
computing. NT owes its favorable 
reception among network cogno
sce nti large ly to its adopti on o f 
Uni x network protocols such as 
TCP/ IP, sockets, and DCE RPCs. 
However, Windows networking 
is s till bi a sed to ward th e no n
routable NetBEUI protoco l, and 
it has a long way to go before it 
can match the sophistication and 
wo rl dw ide reac h o f U ni x ne t
working. 

The IBM Factor 
Like Microso ft , IBM will fie ld a 
family of nonportable and portable 
operating syste ms. " With such a 
wide ran ge o f hard wa re ava il 
able," says John Soyring, direc
to r o f softwa re deve lo pme nt 
prog ram s, " no sing le operating 
system can cover them all." DOS 
and OS/2 are hi ghly tuned for In
tel processors, he says, while AlX 
couples tightly with the RS/6000. 
But IBM also sees the need for a 
portable, mi crokerne l-based sys
tem, and it will begin to beta-test 
one later thi s year. 

The fo rthcomin g Work place 
OS , built on a Mach 3.0 deriva
tive, sounds a lot like NT. It will 
integrate multiple personalities
at leas t DOS, 16-bit Windows, 
OS/2 . and AlX-under a future 
version o f the Workplace Shell. 
The System Object Model , which 

Dave Thompson and Lou Pera.zzoli are key architects of Windows NT: They're the development 

managers for networking and the base system, respectively. Both had been working with 

DEC's VMS operating system prior to moving to Microsoft. Perazzoli, in fact, was part of the 

VMS development team headed by David Cutler, who is now NT's chief architect at Microsoft. 

BYTE's West Coast bureau chief Andy Reinhardt interviewed them for this article. 

BYTE: I'm interested in the notion that you were 

able to look back at the history of midrange and 

large systems and select which operating-system 

features to migrate down. 

PERAUOLI: In fact we did that. We looked at the 
Unix standards and some of the things people did on 

mainframes with databases. We had done a lot of this 
at DEC, because at DEC we were designing a new op
erating system and we knew what limitations they 

had with VMS and what limitations they had in their 
Unix operating systems. We gained a whole lot of 

knowledge in what people wanted. 

We have had an inter· 
esting opportunity to do 
things from the ground up, 
to write everything from 

scratch. We got to take 
code from current projects 

at Microsoft when we felt 
it was a good idea, or we 

could rewrite stuff when we 
thought that was a good 

idea. 

BYTE: Did you have a sense when you started on 

this project that you were working on a historic op· 
erating system? 

PERAUOLI: One of the things we wanted to do was 
bring a high-end operating system to PCs. We 

thought this would go over really big, because we saw 

demand for it. We saw the downsizing trend hap· 
pening, and we saw that the minicomputer would 
be replaced by PCs. It seemed to us this was the 

logical thing. Plus client/server was just starting to 
become viable; a lot of the groundwork had been 
laid, and people were now thinking about client/ 

server as a model for running their business. So 
what we wanted to do was design something that 
was robust and had the features people wanted and 

Lou Perazzoti 

is the innovative object technology that prove OS/2. Version 2. 1, which is likely to 
powers the e xtens ible Workplace She ll , ship be fore NT does, add s 32-bit graph
will support distributed objects that com ics, badly needed video and CD-ROM dri
municate using TCP/IP sockets or DC E vers , and snappy Windows 3. 1 support. 
RPCs. Meanwhile, IBM continues to im- The dil e mma for IBM is th at ma in
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had client/server capabilities. 

THOMPSON: I think my perspective may be a litUe dif· 

ferent than Lou's because I came from the outside. 
My background was really more VMS-oriented than 

Unix or even PC, and it was clear to me that the PC 
needed a high-end, robust operating system. It was 
clear to me that if anybody was to supply that, Mi· 
crosoft was in the best position. So I certainly sensed 

the potential from the very beginning. 

BYTE: Is NT, as it stands today, relatively Cairo· 
ready? Is it architected in a way that makes the 

transition to a more object-oriented model fairly 
easy? 

PERAUOLI: Yes. In fact, there's a group here at Mi· 
crosoft doing the development work, and essential· 
ly all they're doing is adding an object-oriented file 

system. NT already has four file systems [FAT, NTFS, 

HPFS, and CD-ROM], so adding another layered file 
system is not a hard thing to do. Most of the other 

things in Cairo are user-mode-for example, OLE 

2.0 enhancements that they're making to applica· 
lions. 

BYTE: What's next for you 
guys? 

THOMPSON: In the case of 
networking, there is a nev· 
er-ending series of requests 

for connectivity on the sys· 

tern. There are a number 
of major ways in which sys· 

terns are connected, and 
clearly one of the things 

we need to do is expand our support for them. So I 

think on the networking side our work is pretty much 
cut out for us. 

Dave Thompson 

stream Presentation Manager applications 
that explo it OS/2 's advanced features re
main scm·ce. As a result, users tend to eval
uate OS/2 as a platfo rm fo r running DOS 
and Windo ws software. Unfo rtunate ly , 
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Windows is a rapidly moving target. Be
cause OS/2 2.1 doesn't supp011 Windows 
YxDs (virtual device drivers), it won ' t be 
able to run Win32s applications. In theory, 
the Workplace OS could grow a Win32 
personality, enabling it to run such pro
grams in much the same way as NT does. 
Soyring hints that that may be the "fall
back plan," but he maintains that "we 
won ' t encourage the development of Win
32 software." 

Although IBM' s hold on the desktop 

market is shaky, says Anders Yinberg, se
nior vice president of development with 
Computer Associates (Islandia, NY), Mi
crosoft's grasp of corporate information 
services is even weaker. "People in the PC 
industry have holes in their perspective 
when it comes to CICS [Customer Infor
mation Control System] and transaction 
processing," he says. 

However, OS/2's role as the glue be
tween PCs and mainframes remains a cru
cial advantage. In this realm, it's IBM that 
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A dd audience-captivating animation to presentations, training, advertising, and more 

- and do it on the first take! 


Announcing Take-1, the new interactive animation authoring tool that combines 

Graphics, Text, Video, Voice and Music, to create incredible animation sequences, 

instantly and with ease. Here's a sampling of the features that make Take-1 the most 

powerful product of its kind: 


Animation Effects: Looping, ping pong, forward and reverse. 3-D path design. Straight, 

curved, elliptical and interactive path layouts. Onion Skin, wipes, dissolves, fades, and 

many, many more. 

Paint and Background: Create dazzling Fractal scenery backgrounds, automatically. 

Plus, fountain fills, afull set of drawing tools, powerful graphics handling capabilities, and 

support for up to 16 million colors (24-bit True Color). 


Object Linking and Embedding (OLE): Link to Word, PowerPoint, Excel, CorelDRAW!, 

Persuasion, Harvard Graphics and all Windows applications that support OLE. 


Interactive Controls: Support for Media Control Interface (MCI) controls sound, video, 

CD-ROM and more. Add custom menus and buttons, control volume and speed, and 

create event-driven presentations that let you branch out to different scenarios. 


Call 800-732-3002 for complete information and a dealer near you. 


Suggested Retail $395 
Take-1 is a trademark of Pacific Gold Coast Corporation. All other product names are trademarks of their 
respective holders. 

~ T k 1 1..iPCI- Pacific Gold Coast Corporation 
~ a e - ~ 15 Glen Street, Glen Cove, NY 11542 

Multimedia PC (800) 732-3002 • (516) 759-3014 Fax 
(516) 759-3011 Outside US & Canada -


94 BYTE JUNE 199 3 Circle 167 on Inquiry Card (RESELLERS: 168). 

looks like the innovator. Microsoft is tak
ing a conventional approach, bundling a 
DLC (Data Link Control) protocol and a 
simple 3270 emulator with NT and sepa
rately offering SNA (Systems Network 
Architecture) and NetView services. IBM, 
already on top of these things, is raising 
the stakes by readying a DCE product suite 
for OS/2. More complete than NT' s DCE 
offering, it will enable distributed trans
action processing that harnesses OS/2, 
AIX, and mainframe resources. 

Place Your Bets 
For an objective view of the operating
system race, talk to a tool vendor who sup
ports them all. The Universal Component 
System from Software Transformations, 
Inc. (Cupe1tino, CA), enables developers to 
build applications for Windows, the Mac, 
OS/2, and many flavors of Unix . "One 
hundred percent of our users are interest
ed in Windows," says STI's vice presi
dent of engineering Doug Donzelli. "For a 
second platfo1m, the choices are Unix, the 
Mac, and, finally, OS/2." 

Almost no one can afford to ignore 
the power and mass appeal of a family of 
compatible Windows operating systems. 
As a result, many fear that Microsoft will 
achieve the kind of control that IBM once 
wielded. Others argue that while that will 
surely happen, it won't be such a bad thing 
for users. IBM's iron rule, after all, gave us 
a reliable infrastructure for banks, airline
reservation systems, and other essentials of 
modern life. Maybe we need that kind of 
standard again, and maybe Windows is it. 

But fortunately or unfortunately, things 
aren't going to be so simple. The ascension 
of Windows has got everyone's competi
tive juices flowing. P01table, microkernel
based operating systems are all the rage, 
and while Windows NT is running at the 
head of the pack, it's not as far out in front 
as Microsoft would like you to believe. 
NetWare, OS/2, Solaris, NextStep, and the 
Mac are all emigrating to new hardware 
platforms and influencing Windows as 
much as it influences them. The "Win
dows everywhere" game holds much prof
it for developers and users, but it won't 
be the only game in town. • 

Editor's note: BYTE news editors Ed Per
ratore, Patrick Waurzyniak, and Dave An
drews, senior news editor Tom R. Halfhill, 
West Coast bureau chiefAndy Reinhardt, 
and executive editor Rich Malloy also con
tributed to this article. 

Jon Udell is a BYTE senior technical editor at 
large. You can reach him on BIX as ''judell." 
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CLIENT/SERVER FREES DATA 

Data access and distribution change forever with client/server architecture, but it isn't all roses. 

When it comes to getting the pieces to work together, you are often on your own. 

ELLEN ULLMAN 



E arly in February, an o ld Honeywell 
mainframe rolled out of the Burling

ton Coat Factory's (Burlington, NJ ) door, 
ending an era. Burlington, a re ta il ou tle t 
chain , wou ld never see mainframe-based 
computing again. From then on, it would 
re ly on client/se rver systems. 

The U.S. House o f Representatives a lso 
uses client/server techno logy , but it has 
no intenti on o f scrapp ing its ma inframe. 
Jim Daley, the database admini strator for 
House Information Systems, describes hi s 
IBM ES/9000 as "so li d as a rock ." The 
House ' s c lient/server system functions as 
a front end to the ES/9000, which serves as 
a large database repository. 

Burlington and the House of Represen
tatives are typical of the earl y adopters o f 
clien t/server computing. Every day they 
learn a little more about how to safe ly and 
effic iently move huge blocks of data off 
the big iron and onto networks of small , 
powerful computers. 

If you move to client/server computing, 
it will change foreve r the way your enter
prise accesses , di stributes, and uses data. 
With th is approach, data is no longer under 
the tute lage of the MIS department; it is 
readil y avai lab le to you through your net
wo rk . Consequentl y , yo u don't have to 
wait fo r the MIS staff to run your report. 
You can grab the data yourself and run it 
through a spreadsheet from your desktop 
using the brand of computer and the so ft 
ware tools that you ' re most comfortable 
with and that get the job clone your way. 

But getting client/server computing to 
work isn ' t a ll that easy . For example, it 's 
up to you to find or deve lop prin t man
agers, conso le monitors, and other main
tenance too ls that came s ta nd a rd with 
main frames . Your programming staffs, ac
customed to writing large COBOL pro
grams, may initia lly be mystified by Win
dows programming. And because cl ient/ 
server systems are complexes of hardware 

and so ftware from different manufactur
e rs, finding and squashing bugs can be a 
ni ghtmare. 

Sti ll , these headaches pa le when you 
consider client /server computing ' s poten
ti al to revo lu tionize your enterpri se. Not 
onl y is data more available to 
you, but it 's ava ilab le through 
a sys te m th at ca n grow and 
change with you as your needs 
evolve. Fu1ther, because client/ 
se rve r syste ms are open and 
modular , you can ta il or your 
system for your ow n parti cu
lar appli ca ti ons, pick in g and 
choos ing the most cost-e ffec
tive hardwa re a nd so ft wa re 
components for your tasks. 

Specializing Platforms 
A lot of companies make the 
move to c lient /server comput
ing to cut costs. Burlington, for 
in s tance , rep laced it s ma in 
frame, a machine with 4 or 5 
MIPS of processing power, with 
a battery of six series 2000/750 
Sequent compute rs, w ith a t.o
tal of 1500 MTPS, and with Sun 
Microsystems ELC o r SLC 
machines , the aggregate pow

What's in aName? 

Client 
A computer or 

workstation attached 
to a network that you 

use to access network 

resources. 

Server 
A machine that 
furnishes clients with 
such things as huge 
disk drives, databases, 
or connections to a 
network. Servers can 
be mainframes, 
minicomputers, large 
workstations, or LAN 
devices. More than 
one server can supply 

services to clients. 

er of whi ch Burlington can' t even calcu
late. Each Burlington re tail store now has 
a Sun computer with a SPARC processor, 
a 200-MB hard d isk, and 16 MB of mem
o ry, "a ll fo r $3995 [eac h] in quant ity," 
says Mike Prince, Burlington's di rector o f 
information servi ces. "[Clie nt/se rver is] 
overw he lming ly more cost e ffect ive." 

But what may best define client/serve r 
computing, says J. Ne il We intraut, a se
nior tec hno logy analys t at the in vestment 
bank ing concern of Hambrecht & Q ui st 
(San Francisco, CA), is that it lets you pick 
and c hoose among platforms. "Anyone 
look ing for the clien t or server is miss ing 

the point of client/server," he says, "which 
is the ab ility to eas ily and rapid ly cus
tomi ze relative ly low-cost platforms for 
speci fie applications. " 

Because of the abil ity to specialize your 
platforms, you can get exactly the type of 

software you need to sati sfy 
your requirements. For exam
ple, Burlington ' s Prince plans 
to choose between Solaris from 
SunSoft (Mountain View, CA) 
and Windows NT from Mi
crosoft (Redmond, WA) based 
o n pe rform ance (see " Win
dows Windows Everywhere?" 
on page 72) . Daley at th e 
House of Representatives sees 
products such as 4th Dimen
s ion from Acius (Cupert ino, 
CA), a Maci ntosh software de
velopment tool, as "more con
temporary" tools that let him 
de li ver " more sophi sticated" 
applications to end users. 

Further, ana lys t Weintraut 
sees cli ent /server technology 
becoming more versatile in the 
future. He e nvi s ion s a· new 
breed of " tactical" cl ient/serv
er applications, which he de
scribes as applications that you 

can dynamica ll y modify to meet rap idly 
chang ing bus iness s ituations. "Prev ious
ly, changes wou ld queue up for months or 
years in the MIS backlog," he says, " pre
c lud ing a ny co nsideration of modifying 
applications in a pedestrian manner. " 

Enterprise Changes 
C li e nt/serve r arc hitecture g ives yo u as 
many access po ints to your data as yo u 
have workstations on your network. It also 
lets you bring to your enterprise more tools 
to manipulate data. 

At Burlington, Prince says that this abil
ity has changed the way peop le can work 

Client/Server Frees Data The Many Flavors of SQL Make Way for Data EISes Mine Your Data 
Client/server computing gives The SQL standard Middleware eases data exchange EISes help you detect links 
enterprise-wide access proves to be amoving on multiplatform client/server between seemingly unrelated 
to data ...............96 target..........109 networks ...........113 data..........121 
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several Sequent computers at the Burling
EARLY 1980s CONFIGURATION ton headquarters. A Tu xedo on-line trans

action-processing system from Uni x Sys
tem Laboratori es (Summit, NJ ) is used to 
coordin ate data updates. Tuxedo uses the 
cooperati ve resources of the network by 
concurrentl y running processes on sever
a l mac hines. Previ ously, transac ti onal 
processing occurred on a mainframe in a 
time-sharing setup . An added benefi t of 
spreading transacti onal processes across 
the network is that work no longer comes 
to a screeching halt when part of the net
work goes off-line. 

Wide-Open Growth Potential 
The cli ent/server concept grew out of the 
competi tive world of open systems. " When 
people say client/server now, you can al
most substitute the phrase open systems," 
says Roger Sipp! , a fo under of database 
vendor lnformi x (Menlo Park, CA). "Open 
systems gave entrepreneurs the opening Before the Burlington Coat Factory switched to clientll'erver co111puting, store transactions 1vere 


typed into a s111a /I, 11111/tiuser A lto~·. Transactions were sent via 111ode111 to an X.25 network and then to so lve parti cular problems, which bene

to the 111ainfra 111e at headquarters. Du111b ter111inals connected to network pad.1· enabled data queries. fits the users." 


Client/server's openness means that you 
with data. Users no longer have to ask for moves to several destinati ons, such as a can choose from vari ous vendors' prod
MIS reports, because cli ent/server com gateway to VIS A/ MasterCard fo r credit ucts. "The fl ex ibility it [gives us] is pretty 
puting empowers them to access Oracle card transactions. much endless," says Frank Pellegrino, as
databases at will. Users can feed in forma Store transacti ons pass over the sate l sociate director of computer services fo r 
ti on from the databases into spreadsheets lite link and through front-end process ing the Public Broadcasting Service (A lexan
or word processors on their des ktop sys that switches them from a batch paradigm dria, VA) . 
tems, seamless ly integrat ing the remote to transactions that can be stored in and PBS 's cl ient/server system compri ses 
data with local too ls. They couldn ' t do processed by Oracle databases residing on a database from Ingres (Alameda, CA) 
this on a mainframe, which limited access 
to computing resources . "People were di s 1992 CONFIGURATION
couraged from using [the computer] ," he 
says. " Now they are encouraged to use it." 

Burlington now runs its entire opera 
tion- 190 retail stores , di stributi on cen
ters, and headquaiters - off its client/serv
er system. The system handles everything 
from conveyor-be lt scanners that gener
ate database transactions to graphical work
stations on which decision-makers enter 
queries. 

In a typical Burlington retail store, the 
cash registers are NCR 7052s, which are 
DOS-based machines using the PC Net
work File Standard fo r network fi le ser
vices. The cash registers ai·e connected by 
an Ethernet LAN to the main store proces
sor, a Sun ELC or Classic. The Sun system 
acts as a fi le server fo r the registers and 
as a communications gateway to the cen
tral host computers . 

Burlington stores communicate w ith 
various hosts on a network across a small 
satellite unit known as a VSAT (very small 
ape1ture satellite terminal) link via TCP/IP 
through X.25 protocols. From there, data 
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Typical store 

Today, Burlington's client/server system links all of its stores and distribution centers to 

headquarters. Store transactions enter net ivork- ready cash registers linked to Sun co111puters, which 
also se111e as co11111111nications gateways. Transactions are routed to a series ofSequent co111puters 
fo r processing. Terminal servers enable data e11t1y all{/ q11eries/i'o111 workstations. 
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connected over an Ether
net backbone network to 
VAX and Mac c li ent s. 
PBS has begun moving 
the Ingres database from 
the VAX to HP9000 ma
chines. Meanwhile, two 
VAX-based databases
Datatri eve and VAX 
DBMS-remain in use. 

On the client side, PBS 
still uses character-based 
applications. Ninety per
cent of the front ends still 
run on th e VAX with 
character-cell interfaces . 

Th e Mac cli ent s are 

Client/Server Advantages 

FEATURE BENEAT 

Networked webs of small, powerful machines If one machine goes down, your business stays up. 

Computer arrays with thousands of MIPS; The system provides the power to get things done 
clients' aggregate MIPS beyond calculation without monopolizing resources. End users are 

empowered to work locally. 

Some workstations are as powerful as By giving you more power for less money, the system 
mainframes but cost one-tenth less offers you the flexibility to make other purchases or 

to increase your profits. 

Thus, as new tools 
become avail able, you 
can change your client 
software without di s
turbin g your serve r. 
The House of Repre
sentat ives built it s 
cli ents using Sybase 
APT, an applications 
development environ
ment on Uni x, and 
SuperCard, a scripting 
language from Silicon 
Beach Software (San 
Di ego, CA) on th e 
Mac . Uni x and Mac 
co mputers served as 

used mainly fo r database 
queri es, but PBS pl ans to 
dep loy more fea tures 

Open systems You can pick and choose hardware, software, 
and services from various vendors. 

front ends to the data
base. Later, the House 
of Representati ves de

on them. The Macs use 
GQL (G ra phi ca l Query 
Language) from Andyne 

Systems grow easily It's easy to modernize your system as your 
needs change. 

c id ed to swit ch to 
JAM , a YT-100 em
ul ator from JY ACC 

Co mputin g ( Kin gs ton, 
Ontari o, Ca nada) for Individual client operating You can mix and match computer platforms 

(New York, NY), and 
Acius' 4th Dimension 

writing database queries. environments to suit the needs of individual departments development tool. " We 
PBS is still lookin g for and users. had to redo the cli ent 
easy-to-use tools that will side," says Daley. " But 
let it use th e Mac as a there was no change 
pl atfo rm for full -function to the server side." 
database-update applicati ons. a Macintosh GUI while preserving the ri g This modul arity allows the system to 

PBS has implemented two cli ent/serv or and security of a centra lized Ingres data expand to meet your growing needs. " You 
er- based applications. The first is its op base for the computer services department. can grow by adding capacity to the servers 
erations log. The Ingres database maintains " Whether it 's [Windows] NT or Uni x or by adding more servers to the network," 
information on broadcast schedules, which on the server, it makes no difference to the says Burlington's Prince. " You can add 
are automatically fed via satellite to PBS af user," says Bob Epstein , fo under of the more clients. You can segment the net
fili ates. The database also holds data used database manu fac turer Sy base (Emery work if Iit] starts to become a bottleneck. 
by automated broadcast switching equip vi li e, CA) . " On the desktop, there is no There's no upward limit to the scalability." 
ment. In the second applicati on, the data such thing as one envi ronment. A user can As new computing platforms emerge, 
base stores data about PBS programs, such choose the Mac, Windows , or Presenta you can eva luate new environments and 
as content, broadcast history, and ri ght-to tion Manager." system components in a modular fashion. 
broadcast information. For example, Burlington is debat

Previously, PBS employees re ing future server platforms. For In
quested thi s sort of informati on tel architectures, it' s looking at Win
fro m a department that handled dows NT, SunSoft 's Solari s, andClient/Server Headaches 

program data analysis, says Pel Nex t Computer' s NextStep. Prince 
leg rino . Now the c li ent/server says that he believes in Unix, which 
system, coupled with the Mac's DOWNSIDE WHAT IT MEANS FOR YOU will probably remain hi s choice for 
ease of use, empowers people to large database servers. Some con
do their own Ingres inquiries, and Maintenance nightmares Parts don't always work together.There are sultants who foc us on LANs, how
the data-analys is department is several possible culprits when something goes ever, find di fficul ties with Uni x 
free to perfo rm its other duties. wrong. databases (see the text box " Uni x 

Database Servers Are Not for Every-
Adapts to Needs Support tools lacking With the client/server architecture, you locate one" on page I 02). 
Pell egrino's users want and can or build support tools yourself. 
use the latest technology . "They Downsizing Downsides 
are used to the mouse," he says. Although PBS 's Pellegrino enjoysRetraining required The software development philosophy for the 
" They are used to point- and the benefits of cli ent/server co m

Mac or Windows is different from that for 
cli ck." Client/server computing puting, he still has to deal with its 

COBOL orC.gives Pellegrino the ability to downside. For instance, Pell egrino 
equip one group of clients with had a hard time finding a bug in a 
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Unix Database Servers Are Not for Everyone 

PAULINA BORSOOK 

M any companies are sa tisfied 
with the results of implement

ing Unix database servers on a network, 
but some industry consu ltants strongly 
advise against considering thi s option. 
Robert Bolt , president of Database 
Server Systems (South San Francisco, 
CA), questions whether Unix' s vaunt
ed performance advantage is true for 
many configurations. It has been demon
strated by vendors, notes Bolt, that "a 
dual-processor Unix box running SCO 
Uni x will not outperform a single 
processor box running Novell 's Net
Ware." 

Bolt has implemented cli ent/server 
databases on more than three dozen dif
ferent configurations. On LANs, Net
Ware database implementations "run 
circles around equivalent Unix boxes," 
he says. "A symmetric multiprocessor 
SCO Unix box is slower than or on par 
with NetWare," in Bolt' s experience. 
A NetWare version of a database, he 

GQL query . " Not on ly did it blow up my 
software," says Pellegrino, "but it blew up 
my hardware." 

Hi s query tried to multiply a character 
value, but none of the four pieces of soft
ware in vo lved in the process noti ced that 
he had formulated an invalid query. " You 
never know if it' s something behind the 
scenes with SequeLink [client/server mid
dleware] and the server," he says, "or some
thing that's happening with the GQL." Of
ten, it 's not a fundamental bug in any one 
product, but a failure of the parts to agree 
on a divi sion of labor. 

Jim Daley at the House of Representa
tives considers the IBM ES/9000 he runs 
to be an excell ent machine, and he knows 
exactly how to keep it running. But when 
there's a problem in hi s client/server sys
tem, there is a long list of things he has to 
check. " If you' re sitting at a Mac, [a data
base query] goes from there to the Sybase 
database on Unix. From there, it could go 
to an IBM RS/6000, which then runs it up 
to [the] mainframe. The mainframe turns 
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points out , has been streamlined to 
maximi ze I/O . It does n' t have the 
graphics, user shells, preemptive multi
tasking, or schedu ling that slow down 
Unix versions. 

Other industry experts believe that 
maintaining and troubleshooting LAN
based Unix database servers is too time
consuming. Michael Booth, database 
consultant with 4GL (fourth-genera
tion language) vendor Cognos (Burling
ton , MA), says that when Unix data
base servers are insta ll ed on LANs, 
system managers must decide whether 
or not they want to take on the added re
s pon si bi 1 i ti es of making GUls, net
works, servers, relational databases, ap
plications tools, and various front- and 
back-end machines work together. 
"Users may be screaming for GU!s ," 
says Booth, "but the increase in sup
port costs may cou nterba lance any 
hardware savings." 

Because cli ent/server sys tems are 
commonly built with components from 
many vendors, havoc can ensue when 
you try to update a piece of hardw<U'e or 
software. For example, if you upgrade 

around and sends it all back through . It's 
gone through several different products 
that 111 haven 't even mentioned. [They all ] 
come from several different vendors. Then 
aga in , it may be a hardware problem." 

This typifies what mi ght be the biggest 
challenge to success ful client/server com
puting: You have to put together a complex 
system of hardware and soft ware from 
multiple vendors. And when snarl s devel
op, you have to determine wh ich piece 
caused the problem. For many, this can be 
a rude awakeni ng. " You no longer have 
one dominant vendor holding your hand," 
says Sippl. " IBM is not there say in g, 
' Don' t worry. "' Just as personal comput
er users learned to get out their screw
drivers and plug in components, so, too, 
must client/server network managers learn 
how all the pieces fit together. 

Mainframes came with prosaic but nec
essary support too ls (e.g., printer man
agers, console and security monitors, and 
database tuning tools), but with cl ient/serv
er systems, you must hunt for the tools. 

your software, "you're forced to sy n
chronize releases of many operating 
systems across dozens of vendors," says 
Richard Finkelstein , president of Per
formance Computing (Chicago, IL), a 
consulting firm that specializes in data
base issues. "Any error can proliferate 
problems throughout your network." 

So what's the bottom line? Bolt ar
gues that you should watch out for tech
nical overki ll. If you ' ve exceeded the 
capacity of your LAN and need to go 
from 30 to 50 users, he believes that 
you won ' t need a Unix box; a 50-MHz 
486 wi ll suffi ce. But if you must ac
commodate 500 users, Unix is a more 
resonable choice, he says. 

If you are set on installing a Unix 
server, Finkelstein suggests working 
toward a homogeneous environment. 
That way if a problem pops up, it's eas
ier to pinpoint where the responsibi lity 
li es. 

Pa11/i11a Borsook is a .fi"eelance wrirer based 
in Sa n Fran cisco, Ca /(f'o m ia. You can 
co11ract her 0 11. BIX c/o "editors" or 011 the 
lntemer ar loris@111ell..1fca.us. 

The early client /server users, says Burling
ton 's Prince, "had to invent things them
selves to do the basic fun ctions that in a 
mainframe environment you would just 
procure from a vendor." 

Another problem is that client/server 
sys tems require about one maintenance 
person per 50 workstations . "The labor 
required to keep the system operational 
must be reduced by a factor of IO," says 
Sybase's Eps tein . Telephone companies 
are hi s model of excellence. " How many 
people does it take to keep a phone sys
tem operational? One for every 500 
phones? One for every l 000?" 

Client Conundrums 
GUis, and the Windows environment in 
particular, pose support problems, says 
Epstein . You can manage many more Mac 
clients than Windows clients because Macs 
are highl y standardized, he says. Windows 
clients don ' t have the built-in consisten
cy of configuration from one desktop to 
the next that Mac clients have. 



ware for the c lient /serve r architecture. 
Still , there is a need for everyday system 

management too ls. PBS, for example, is 
looking fo r a good netwo rk monitor. And 
the House of Representat ives wants what 
Daley calls an end-to-end debugging tool
somet hi ng that could trace a pro blem 
through a maze of products on vari ous 
platfo rms. 

Despite the need fo r such system-man 
agement tools, it ' s unli ke ly that you' ll see 
them soon, because all th e client /serve r 
vendors would have to agree on an inter
face stand ard. Burlington's Prince is so 
adamant about the need for management 
tools that he is part of an assoc iation called 
MOSES (Massive Open Sys tems Envi
ronment Standards) , a user-manufacturer 
community work ing to arri ve at interop
erati on standards fo r systems too ls (see 
the tex t box " MOS ES To Set Standards" 
on page I 04 ). 

The des ired utility programs are crucial 
to the long-te rm success of any client / 
server platfo rm, according to analyst Wein
traut. He be li eves that the lac k of utility 
software for new platfo rms li ke Windows 
NT will slow their widespread adoption. 
Weintraut estimates that it takes about 
three yea rs fo r such utility so ft wa re to 
evolve in response to end-user needs. 

Ever-Changing Future 
Even as yo u learn to handle yo ur cli ent / 
server system, new trends will change the 

Notably, Sybase and Oracle, known pri 
The cornucopia of client platfo1ms avail marily as manu fac turers of database en

able to you also means that you ' II have to gines, report that a growing portion of their 
maintain several versions of the front-end revenues comes from development too ls, 
so ftware. The House of Representatives, support , and consulting. Sybase claim s 
fo r example, maintains cli ents with three that 30 percent of its revenues comes from 
separate development tools: 4th Dimen applications too ls, and Oracle reports that 
sion, JAM, and Advanced Revelation from more than half its revenue growth in 1992 
Revelation Technologies (S tamfo rd, CT ). came not from se lling serve rs bu t from 
Although it 's wo rk ing on a Win dows se lling system integration services. 
client, the House of Representatives will Independent ve ndors are jum ping on 
not consider any too l that requires a sepa the bandwagon and creating appli cations 
rate code base for Windows. It 's only look for the client /server architecture. For ex 
ing at tools that allow conversions fro m ample, Sipp! left lnformix and has helped 
ex isting client systems. "As far as Win found Proactive Soliware (Mountain View, 
dows too ls go," says Daley, "we' re only CA), whi ch provides customer-support 
looking at ports. We have enough clients." packages that can be customized and are 

But yo ur bigges t obstac le in bringing designed to run on a vari ety of client and 
up a client /server system is that you must server platt'orm s. Another new company, 
re learn and retrain . Client/server comput PeopleSoft (Walnut Creek, CA), offers f i
ing is relatively new, and its development nancial and human resources software fo r 
too ls are diffe rent fro m th ose that large Windows-based clients attached to sever
enterprises are accustomed to . Many cor al database servers. And Frank Dodge, of 
porate developers have been writing big, the McCo rmac k and Dodge mainframe 
batch-oriented COBOL programs or in soft wa re firm , has fo rmed th e Dodge 
teractive, character-based C programs. Group (Waltham, MA) to deve lop soft

"You go to these client/server 
conferences, and the magnitude 
of the attendance surprises every
one. The people there are listen
ing to anecdotes from customers 
who have deployed client/server 
systems successfully. It's as if 
they're listening to the pioneers 
who visited America and returned 

to Europe to tell how 
great the new world 
was." 

-J. Neil Weintraut, 
senior technology analyst 

at Hambrecht & Quist 
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Unix Database Implementation lips 

Separate protocol stacks. If you are 
using Windows, separate LAN 
Manager TCP/IP applications 
from those using FTP 
software or PC Network File ~ 
Standard TCP/IP 
implementations. 

Don't introduce new ~ 
applications until you have 
stabilized your hardware, 
software, and networking. 

Link client/server applications 
only to other client/server 
applications. Keep them 
separate from routine LAN 
services, such as printing 
and file-sharing. 

In mov ing to graphical systems like the 
Mac or Windows, programmers' problems 
are not so much technical as they are philo

sophical, says Pellegrino of PBS. His 
team had to learn how Mac programs 
are supposed to look, feel, and operate. 
"We were C programmers on dum b 
terminals," says Pellegrino, and not 
famili ar with GUI programming. But 
it could have been worse, he says: "We 
could have been a COBOL shop." 

Such concerns may be an indica
tion that client/server computing has 
left its pioneering phase and is in an 
earl y stage of maturi ty. Sybase's Ep
stein notes that prospective customers 
now evaluate products with questions 
about system management, not with a 
feature li st in hand. Thus, yo u can 
expect vendors to respond to market 
demands by offe ring maintenance 
and deve lopment too ls. 

Tools Trickle In 
Ea rl y on, data base compa ni es ne
glected client /server software devel
opment too ls, but they are working 
to fill the void now. In March, Oracle 
(Redwood Shores, CA) announced 
its Cooperati ve Deve lopment Envi
ronment, a set of applicati ons deve l
opment tools- portable among Unix, 
Windows, and Mac systems- that 
prov ides integrated development from 
des ign to maintenance. 



computer industry 's face. Because c lient/ 
server computing is not an object but an ar
chitecture, each of its pieces-client, ne t
work, and server-will evo lve in tandem 
with wider industry trends . 

On the client side, the influence of mul
timedia could be the biggest factor for 
change. Gary Morgenthaler, a principal of 
the venture capital firm Morgenthaler Ven
tures (Men lo Park, CA) and a fo under of 
Ingres, sees a " huge groundswell" com
ing from multimedia-capable desktop sys
tems. He predicts that in five years a ma
jority of personal computers wil l have 
dig ital audio and video capabilities. 

With multimedia, a new paradigm for 
applications is poss ible. Sybase's Epstein 
envisions expansive customer-oriented ap
pli cations, such as on-line cata log shop
ping, e lectronic banking, and stock trading. 
And PBS has "grand plans for multime
dia," says Pellegrino. He envis ions the PBS 
program database storing dig iti zed film 
c li ps with descriptive alphanumeri c data. 
Burlington also intends to deploy a range 
of multimedia applications in the futu re: 
videoconferenc ing, video and voice at

tachrnents to mail-enabled 
appl ications, and pictures "You no longer have one 
of merchandise and fabric dominant vendor holding
swa tches attached to 
spreads heets and data
base tables. 

Befo re these k ind s 
of multimedia tools can 
come to c li e nt/se rv e r 
comp utin g, changes in 
other server components 
are necessa ry . Ne t
works, for example, will 
have to offer wider bandwidth to support 
multimedia video, becau se at 60 12- KB 
frames per second , video hogs resources 
(see " Hitting Warp Speed for LAN s ," 
March BYTE). 

Servers will have to be modified to han
d le multimedi a objects, which have dif
fere nt struc tures than the alphanumeric, 
tabular data in SQL databases (see " The 
Many F lavors of SQL" on page I 0 9). 
" Imag ine multimed ia-capable PCs by the 
millions connected to aging networks and 
SQL databases," says Morgenthale r. " Peo
ple m·e going to be clamoring for new tech-

MOSES To Set Standards 

MOSES (Mass ive Open Systems En
vironment Standards) association is a 
loose alliance of client /se rver users 
and manufacturers. Members of 
MOSES seek to pool their knowledge 

to create client/server management standards. Some of 
the items on its agenda include creating interoperation 
standards for systems tools and identifying policy pro
cedures and internal practices that faci litate mission
critical client/server-based operations. "We' re trying 
to put our heads together to come up with so lutions to 
the problems we're all facing," says Mike Prince, di 
rector of information services for the Burlington Coat 
Factory (Burlington, NJ ). 

MOSES intends to produce white papers on such 
issues as how a system should behave, how to best 
archive data, and how to maintain client/server system 
security. Client/server users will be able to use the 
information in these white papers as a measure to 
compare against prospective approaches to these 
issues. 

Among the members of MOSES are the Burlington 
Coat Factory, British Telecomm, Millipore, Oracle, 
Sequent Computer Systems, and US West Communi
cations. To get on the MOSES distribution list, send 
E-mail via the Internet to inmoses@ us.oracle.com. 

no logies to make it work ." 

Crossbreeding Databases 
Servers may have to undergo 
dramati c changes. SQL data
bases, which are based on the 
re lational database mode l, are 
optimized for a lphanumeric 
data s tore d in 2-D tab les. 
However, multimedia objects 
do not co n fo rm we! I to th e 
model of the 2-D array. The 
question confronting the data
base industry becomes: Can 
a 20-year-old database mode l 
accommodate the new uses it 
will be asked to perform? 

Morgenthale r, Sipp l, and 
Larry Elli son, Orac le ' s presi
dent and CEO, say no . They 
foresee new databases th a t 
me rge re lational and object 
technologies. S ipp! be lieves 
that more object orientation 
is inev itable because " people 
are beg inning to sto re data 
that doesn' t look anything like 
IBM punc h card s ." By th e 
time thi s story goes to press, 
Morgenthaler Ventures hopes 
to announce its investment in 
a company creating just such 
a hybrid database. 

Ellison says that w ithin 24 

your hand. IBM is 
not there saying, 
'Don't worry.'" 

-Roger Sippl, 
founder of lnformix 

months Oracle will 
re lease a rel ational / 
object-oriented data
base that is use d 
in conjunction with 
a lang uage called 
SQL++. With ex
tensions to stm1dard 
SQL, the language 
wi 11 permit a user to 
evoke meth ods on 
obj ec ts. Beca use 

some o f the re trieval logic will res ide in 
the database itself ( i.e., in the method s) 
and not in the query statement, queries can 
be shorter and s im pler, and that wi ll be a 
boon to users. 

Shorte r and s imple r que ri es are also 
foreseen by Setrag Khoshafian , the prin
cipal des igner of lntelligent SQL and ch ief 
sc ie nti s t and vice pres ide nt of R&D al 
Portfolio Techno logies ( Newark , CA) , a 
manufacturer of c li e nt/serve r products. 
Khoshafian sees trends toward object serv
ers in which an object 's data storage and 
database operations are encapsulated to
gether at the point where object services 
are acq uired through database operations. 
Khoshafian thus agrees that a database ob
ject w ill not be just a data type but a data 
type and its operations. When precom
piled operations such as queries are stored 
with data, says Khosha fi an, end users w ill 
spend less time writing queries. 

Several bene fits of hybrid re lational and 
object-oriented databases are foreseen by 
Elli son, Morgenthaler, and S ipp!. For one 
thing, your app li cations interface wi ll be 
simplifi ed. To get an invoice, for exam
p le , yo u wo uld send a brief message lo 
yo ur data base in p lace o f a long SQL 
query . Another benefit would be tha t the 
message/res ult paradi gm of th e objec t 
mode l would reduce ne twork traffic. 

Hybrid databases could a lso integrate 
a ll the types of data that people want to 
store: text, images, voice , and video (see 
" Re lating to Objec ts," Decembe r 1992 
BYTE). On this point , Sybase ' s Epste in 
is not so sure. He thinks that tables, which 
are transactional data, should be kept in 
separate repositories from applications ob
jects , which are not transactional and do 
not often change. But if people are going to 
use multimedia, notes Khoshafian, " they 
will want and need to insert and de le te 
multime dia data , [as we ll as] pe rform 
some modifications of the data. Therefore, 
it w ill be des irable to have the updates 
of the multimedia data under tran saction 
contro l." co111i11ued 
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More To Come 
Other trends are less controversial. For ex
ample, servers will become more intelli
gent. Ellison expects serve rs to hold both 
data and applications log ic. Epstein sees 
clients and servers storing business rules, 
which will determine the integrity of trans
actions. 

Servers also must be modified for the 
mobile user (see the text box "Serving 
Mobile Clients" on the ri ght). Elli son and 
Morgenthaler imag ine servers th at down
load programs on demand to the mobile 
user, who then uploads the resulting data. 
Epstein foresees "dynamically partitioned 
systems" in which you download data that 
you can change and send back to the serv
er. It will be the server' s job to resynchro
ni ze the database. 

Location transparency is also a feature 
that you' ll fi nd in futu re fixed-si te client/ 
server systems, according to Khoshafian. 
He points out that as global networks 
evolve, client/server systems will have the 
capac ity to converse with one another re
ga rdless of their phys ica l locati on. The 
challenge, according to Khoshafian, will be 
to provide users wi th integrated access to 
the remote systems in a manner that meets 
users' needs. This, he says, will be ac
complished through integrator objects that 
combine, filter, and integrate services from 
multi ple objects. 

Faster, More Robust 
Even though many support tools are miss
ing and components can fa il to work in 
complete harmony with one <mother, client/ 
server architecture is changing the way or
gani zations work. It 's opening up tremen
dous, enterprise-wide repos itories of data, 
logic, and business objects while empow
ering users to take advantage of thi s data 
through tools tailored both for the job and 
the user. 

As part of an economic trend variously 
called downsizing, rightsizing, resizing and 
reengineering, more and more companies 
are eyeing cl ient/server archi tecture as their 
next logical step. Setting up a client/serv
er.system is no cakewalk. It ' s a time-con
suming, difficult trek. But as Burlington 's 
Prince points out, compared to what came 
before, client /server computing is "faste r, 
more accurate, and more robust." • 

Ellen Ullman is a s'!fiware engineer and co11
s11/ra 11 t IV ith Neologica (San Francisco, CA). She 
is also a BYTE co11s11/ti11g editor. You can reach 
her 011 BIX as "u/1111011 "' or 1111 the In ternet at 
11 //111a 11 @bix.c11111. 
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Serving Mobile Clients 

DANIEL MEZICK 

Wireless communications has 
the potential to expand client/ 

server computing far beyond the lim
ited range of your loca l Ethernet seg
ment. With wireless communications, 
you' ll be able to access and manipu
late your databases and other resources 
on yo ur cl ient/server system in real 
time fro m such remote sites as your 
home, a customer's office, or a bu ild
ing site. But before you can achieve 
unfe ttered mobile connectivity , to
morrow's client applications, ca ll ed 
u// irnate clients, wi ll have to interact 
with servers in dynamic new ways . 

To a cli ent/se rve r applicati on, a 
wi reless co nnec tion shoul d be in
di stinguishable from its hard- wired 
cousins. However, one of the fas test 
wireless communi cat ions se tu ps, 
WaveLan from NCR (Dayton, OH), 
offers bandwidth that's onl y 20 per
cent of the specified 10-Mbps Ethernet 
max imum. Further, the maximum 
broadcas t ra nge of wireless client/ 
se rvers is a cramped 800 fee t, re
stricting their use to small groups with
in an office or a small building. You 
are most li kely to fi nd wireless client/ 
serve r applications in ad hoc work
groups performing such tasks as man
aging a political campaign or produc
ing a sporting event. 

The mobile client may not be here 
ye t, but mobil e computin g is (see 
"Wireless Mobile Communications," 
February BYTE). The onl y opti on 
available for dealing with rov ing users 
and mobile data is to place a subset 
of your server's database schema di
rectly on your mobile device. This ap
proach introduces red undancy and 
coherency problems, requiring recon
cili at ion when the subse t is re inte
grated with the server database. Com
panies such as Norand (Cedar Rap ids, 
LA) and Proxim (Mounta in View, CA) 
hope to in troduce solutions to some 
rov ing-client problems soon. 

Another obstac le to using mobile 

client/server appli cations is the ca
pacity of the mobile dev ices. Large 
RDBMSes (relational database man
agement systems) can eat up to a half 
megabyte of disk before you can even 
begin to store data. This is a burden 
fo r mobile comput ing devices, but 
small , fas t, full-fea tured RDBMSes 
are emerging to address this need. 

For example, Quadbase-SQL from 
Quadbase Systems (Sunnyvale, CA) is 
a full y relational database manager 
compli ant with the ANSI -86 SQL 
standard. lt consumes minimal disk 
space while provid ing suppo1t for data 
import and export. 
Quadbase-SQL has 
such big iron fea
tures as outer join , 
correlated subque
ries , and declarative referenti al in 
tegrity, allowing fo r complex data
base app lications to be supported in a 
mobile computing application. 

Finally comes the question of data 
security. Servers must be able to au
thenticate clients , ensure that mes
sages are transmitted without error, 
and secure communications because 
wireless signals are easier to intercept 
th an wired com munica ti ons (see 
"Seek ing Security," May BYTE). Se
curing wireless communications will 

. involve encryption, although that in
curs process ing overhead. 

Developments in cellular and radio 
communi cati ons are raising high ex
pectations fo r wire less, ad hoc, on
demand da ta. Alth ough the au
tonomous and mobile cl ient has to 
wait fo r higher bandwidth communi
cations, better software, and more se
curity, vendors are beginning to meet 
the demand for wireless access to data. 
The truly mobile client and ultimate 
client applications are still two or three 
years away, but when they anive, any
where/anytime access to data wi ll be 
just li ke another day at the office. 

Da11iel Mezick is the pen produc/ manager 
.for Li11c Systems ( 8 /0011(/ield. CT). You ca11 
contact hi111 on BIX do '"editors " or 011 the 
lntem el at dmezick@1Vorld.std. co111. 
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THE MANY FLAVORS OF S L 

Everyone agrees that a SQL standard is essential for cross-platform client/server computing, 
but marketplace reality keeps getting in the way of good intentions 

MARK CLARKSON 

S QL (Structured Query Language) 
has been the standard data descrip

tion and access language for relationa l 
databases for almost a decade, making it a 
linchpin techno logy for client/server com
puting. The o nl y problem with the SQL 
standard is that there are too many of them. 

No fewer than eight efforts are under
way to create a standard based on SQL. 
ANS I a lone is respons ible for three stan
dards, e ithe r published or in progress . 
Other efforts in vo lve industry consortia, 
such as SAG (the SQL Access Group) and 
X/Open, and companies such as IBM, Mi
crosoft, and Borland. If you also consider 
that every database speaks its own SQL 
dialect and has its own set of unique ex
tensions to the language, it 's not surprising 
that c li ent/server installations are the ex
cepti on rather th an the rule. 

The lack of one widely accepted sta n
dard drives up the cost of databases and 
re lated tools and makes mainta inin g a 
client/server environ ment comp lex and 
d ifficult. "What is the diffe rence between 
too many standards and no standards at 
all?" asks Anu Shukla, vice president of 
wor ld wide marketing for Amsterdam
based Uniface. " Not much." 

The Standards Soup 
ANSI took the first crack at creating a SQL 
standard in 1989 (SQL'89) and followed 
up with a revision in October of last year 
(SQL'92). But because ANSI standards 
are vague about the details of their imple
mentation, products that claim to be SQL
compliant often fail to work with one an
other. The proliferation of different SQL 
implementations by vendors led to the for
mation of SAG. A consortium of hundreds 
of companies in the database field, SAG 
was formed to ge nerate SQL standards 
based on a subset of ANSI SQL'89 and 
to deal with issues of connecti vity and pro
gramm ing inte rfaces for SQL clients and 
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servers. In conjunction with the industry 
group X/Open, SAG is constructing a stan
dard based on the current state of the ait in 
client/server implementations. 

Many major companies are not waiting 
for the efforts of standards-setting bodies 
to bear fruit but are launching their own 
attempts to create de facto standai·ds. Last 
year, SAG member Microsoft introduced 
ODBC (Open Database Connectivity), a 
SQL database API standard based in part 
on a draft of the SAG standard. Borland, 
also a member of SAG, is readying its own 
SQL API standard, called IDAPI (Inte
grated Database Application Programming 
Interface), which is based on the SAG ver
sion. Both companies are lining up sup
port for their standards . 

In addition, ANSI is working on its 
next-generation SQL standard , called 
SQL3 . Not expected until the latter part 
of the decade, SQL3 will add structure, 
branching, flow control, error hand ling, 
and object-oriented capabilities to an al 
ready groaning SQL standard. 

Finally, IBM is developing its own stan
dai·d for database access, DRDA (Distrib
uted Relational Database Access), which 

What SQL Is 

m 

Relational databases store data in tables- rows 

and columns-not unlike spreadsheets. The 

SQL language includes commands to describe, 

create, and delete those tables, as well as to up

date the data within them. For example, to re


trieve the names of inexpensive writers from a database, you 

might use the following statement: 


SELECT Writer 
FROM Writer_database 
WHERE Pay _ per_word < . 05 

You can also embed SQL statements in other languages, such 
as C and COBOL. 

Using SQL, a client computer can access data anywhere on 
a network. SQL commands don' t refer to data's location; data 
can be moved from platform to platform without affecting the 
application code. 

Theoretically, SQL lets database vendors create products 
compatible with databases and tools from other vendors. Al
most all tool s in the client/server arena expect to communi
cate with the server database using SQL commands. These 
tools can access other data sources, too, if i.he sources present 
a SQL-compatible interface. Practically , however, the many 
different flavors of SQL make integrating different database 
tools difficult at best. 

includes yet another version of SQL. Given 
the vai·iety of SQL standards, says Judith 
Hurwitz, president of the Hurwitz Con
sulting Group (Newton, MA), "It's quite 
understandable if you're getting confused." 

The Importance of Standards 
The reasons for the proliferation of SQL 
standards are many. One is that standards 
are designed to serve only as guides. This 
leaves a lot of room for interpretation as a 
vendor takes a language specification and 
implements it in software. Like two house 
builders working from the same blueprint, 
says Hurwitz, "different people can inter
pret a specification differently." 

This assumes a vendor is trying to con
form to a standard. More often than not, 
vendors are trying to do much more. "The 
problem is that each vendor has probably 
made excellent, but different, decisions 
about how to extend the SQL standard," 
says Malcolm Colton, director of product 
marketing at database vendor Sybase. 

Writing standards-compliant code means 
that a developer is using three- to five
year-old technology , says Colton. If you 
want the benefits of the latest technology, 

you can ' t conform to 
standards. "For exam
ple," says Colton, "we 
have had flow-control 
statements, stored pro
cedures, and t1iggers in 
Sybase's SQL dialect 
since 1987. SQL'92 
doesn't have those fea
tures. That' s the type of 
thing you find in the 
SQL3 standard." In the 
absence of an accept
able standard, database 
vendors have invented 
their own. 

AQuestion of APls 
Even if the market ' s 
competitive pressures 
forever deter the uni
versal adoption of a 
single SQL standard, 
database and tool ven
dors are looking at oth
er ways of making life 
easier in the client/serv
er environment. "I do 
not see the SQL lan
guage standards as too 
important," says Ron 
Wolf, product market
ing director for SQL 

database vendor Gupta (Menlo Park, CA). 
"The next step down-the programming 
interface-is where significant things are 
happening. Those standards are quite a bit 
more useful." 

The programming interface-referred 
to as the API or the CLI (call-level inter
face)-lets programs communicate with a 
database using function calls instead of 
SQL statements. Where SQL standards ad
dress data access and manipulation, API 
standai·ds deal lai·gely with connectivity is
sues: connecting the client to the database 
and exchanging SQL messages and data. 

A common API for SQL would make it 
less expensive for developers to support 
several different databases, making their 
tools more affordable. However, a com
mon API may prove elusive, given market 
realities. Microsoft and Borland are push
ing their own API standai·ds on SAG, and 
the consortium has yet to weigh in with 
its finished standai·d . 

Going Nonstandard 
ODBC, IDAPI, and SAG's APis are based 
on a common subset of the ANSI stan
dard. That, says Uniface' s Shukla, is tak
ing the lowest-common-denominator ap
proach, which "doesn't exploit the features 
of a database, other than perhaps Mi
crosoft's or Borland's own." 

Database tool vendors, who must deal 
with a host of different databases and ex
ploit the individual capabilities of each to 
the fullest, resort to intelligent drivers. 
These drivers sit on top of a data source 
usually , but not always, a relational data
base-and intercept incoming messages 
from clients . 

The driver then translates the messages 
into a SQL statement or a series of API 
calls that is tailored to a database. Instead 
of talking directly to the database, the client 
tools speak to the drivers. With the proper 
driver, any application can function as a 
SQL server and be accessed by the same 
tools used with relational databases. Such 
drivers can fine-tune transactions, maxi
rnizing performance based on the SQL di
alect or API library involved. 

For example, says Shukla, Uniface has 
an intelligent driver that exploits all the 
features of each of the 27 databases it sup
ports. As SQL standards grow larger and 
more complex, she says, "the standards 
bodies are taking longer to ratify them." 
In fact, the glacial pace of ANSI is large
ly responsible for the involvement of in
dustry consortia like SAG and X/Open in 
the SQL standards business. 

continued 
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Now- you can run X from 

virtually any hole in the wall. 


There's really only one way to effectively run X from a phone jack-NCD's PC-Xremote Edition 
of PC-Xview. It's a special version of our X server software for PCs, one that doesn't require LAN sup
port. Just install it on your laptop or home personal computer and you can run X out in the country, 

out of the country, or better sti ll , in the comfort of your own home. For your very 
own copy or more information, call NCD at 1-800-793-7638. For just $199, 
we'll place the power ofX right on your desktop. Wherever that may be. 

Network Computing Devices, Inc. 



Circle 272 on Inquiry Card. 

Just Add Code. 


(800) 548-4778 
Free , Unlimited Technical Support 
30-0 ay Money-Back Guarantee 

Same-Day Shipping 

(702) 831-2500 

Fax: (702) 831-8123 

P.O. Box 6091 

Fortran is our forte Incline Vi llage NV 89450 
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SQL Pronounced 

sequel, SQL 

(Structured 

IBM 's DB2 , SQL became a de 

facto st andard in the mid 

1980s. 

ANSI SQL'89 Tl1e ANSI SQL standard rat

ified in 1989 was the first level of SQL 

standardization. 

ANSI SQL'92 An extension to the 1989 

standard, SQL'92 will become an impor

tant standard in the next few years , as 

database vendors and database toolmak

ers move to comply with it. 

ANSI SQL3 An effort to expand the lan

guage substantially, SQL3 wi ll provide more 

structure and standards for accessing ob

ject-oriented databases. Look for it by mid

decade, at the earliest. 

Next-Generation Databases 
Wh at does the future hol<l for SQL? Yo
gesh Gupta, a senior vice president at Com
puter Associates ( Islandi a, NY ), thinks it 
mi ght hold echoes o f the past. He points 
out that when re lational databases came to 
prom inence, there was debate about what 
the query language of choice should be . 
Then IBM came out with 082 using SQL, 
and SQL became the de fa c to standard. 
" The same thing can happen with ODBC," 
says Gupta. "Mi crosoft is in a position to 

database tool vendors. X/Open is an in

dustry consortium dedicated to pub

lishing and enforcing standards for 

open systems. These two bodies are work

ing together to establish a SQL standard 

and an API based on ANSI SQL'89 and the 

state of the art in the client / server arena. 

ODBC (Open Database Connectivity) In

troduced in 1992 by Microsoft, ODBC is 

based on early work of SAG and X/ Open. It 

defines an API for database access. 

IDAPI (Integrated Database Application 

Programming Interface) IDAPI is based 

on the work of SAG and X/ Open and reflects 

Borland 's attempt to define a SQL API. 

DRDA (Distributed Relational Database 

Access) IBM's evolving standard for data

base access across all IBM platforms in

cludes another take on SQL. 

in itiate it, and the time is right." Of course, 
that can also be said about SAG or Borland. 

Alth oug h the wo rld of SQL is in tur
moil , it ' s unlike ly that SQL will be sup
planted anytime soon . "Standards take such 
a long time," says consultant Hurwitz . 
"You don ' t want to just trash all that work 
and move on to something new." • 

Mark Clarkson is 11 .fi-eelance technology writer 
li ving in Wichita, Kam as. You ca11 reach him on 
BIX clo "editors." 
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'~s the next wave 
of technology 

IBM PCs and IBM people help make it easier to 
choose a computer for today- and tomorrow. 
In fact, tomorrow is just around thecorner. It's the brave new world 
of processing cal led Pentium'".' 

These newest IBM PSNaluePoint '" PCs are upgradable to an Intel® 
OverDri ve™ processor thatwi ll be based on Pentium' technology. 
So when you're ready to take th is big next step, these PCs - along 
with the personal computingexperts at IBM PC Direct'" - will he lp 

you take it in stride. 

PSNaluePoint 425SX/S 

Sl,579. 
IBM Credit Lease $57/mo.** 
4MB RAM, IBM DOS and 

Microsoft®Windows™ preinstalled 


Fast! 
• i486™SX/25MHz processor 
• 8KB internal cache 
• High Performance SVGA VESA 

Local Bus Video with 1MB DRAM 

Easy Upgrades! 
• Expanded processor upgrad

ability via Intel OverDrive 
technology all the way up 
to Pentium' 

• RAM upgrades available 

And More: 

PSNaluePoint systems are 
avai lab le in more than 20,000 
configurations: as stand
alones, servers or medialess 
clients. Ca ll us and we can 
customize one for you using 
many of today's most popular 
options. 

Also new and standard: faster 
local bus video, larger and 
faster hard drives, upgradable 
memory to 64MB and easier 
processor upgradabi li ty. 

,., WltJ• •-~t.li~I 

111• l"" ....1. ,.,. ' ' ''" 1...... ... ...., "1"'"- l'•'• 
!i'@ Rla! 1 1Jl.!J l •Ti!6r~·1@!-.J!8l 1:£@J&il.4~JIR!J 
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We're putting the personal 
in personal computing. 

rolls in, 
we'll help 
you ride it:' 

r2r€~~ 
Director of Value Brands 
IBM Personal Computer Company-NA 

Purchase order is available for 
qualifying customers. 
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PSNaluePoint 466DX2/T

S3,809. 
IBM Credit Lease $130/mo. ** 
4MB RAM, IBM DOS and 
Microsoft Windows preinstalled 

83,789' 
IBM Credit Lease $137/mo.** 

8MB RAM, IBM OS/2®preinstalled 


Fastest! 
• i486 DX2/66MHz processor 
• 8KB internal cache 
• High Performance SVGA VESA Local Bus 

Video with 1MB DRAM 
• Internal i487™ math coprocessor 
• 128KB L2 cache 

Easy Upgrades! 
• Pentium1 upgradable via Intel 

OverDrive technology 
• RAM upgrades avai lable 

And More... 
• 527MB (9ms) hard drive 
• 3.5" 1.44MB diskette drive 
• 8slots (one 32-bit VESA Local 

Bus), 6bays 
• IBM enhanced keyboard/mouse 
• 6319 SVGA NI FS 15"color display 
• Networkable 

FREE ~~eDli~==t 
Source Book 

This is it! The 1993 
Spring/SummerSource Book for 

many of the most popular hard
ware,software and peripheral 
products for IBM and IBM

compatibles 
Call 1 800 IBM·2YOU 

''One call 
Choose from quality gets your
components to have IBM PCs 

personalized for you. 

11 lhesyslems on these pages don'I meet your 
exacl specifications, we' ll customize an IBM 
PS/Va luePoinl for youwilh your choice ol. .. and your

• Processors 
• Hard Drive 
• FloppyDisk 
• Memory 
• Display 
• L2 Cacl1e Memory 
• Video DRAM 
• IBM DS/2 or IBM DOSand 

Microsofl Windows 


...And morel 


Call us today !or a quole. 

• Industry Standard Compatibility 

1 All 1t10(lelsa1eupgradalllewilll l11tel's fulureOve1Drivep1ocessor based on Pe111iurnl)rocesso1 technology. 2. Warrnntyand 30·day 
gua1<tntee l111mrna1ion :ivailalile through IBM and IBM Aulhorized Dealers. Please c.111 1600 426-2968 Im delails regarding IBM's 
mor1eyha~k uuarantcr. ;111(! limited warranty. Copies of the terms or IBM's rnoneyl\11ck uuarantce and limited warranty are available upon 
request. J Al nu addi1 iunal cha1ue d11ring warranty. 4. Availnble Monday-Friday Sam-Sprn In your lime 2onc, when se1viced by IBM It 
pails aw rnquircd, this srnvice is provided attcr receipt ol parts st1ippcd ovcrniutit APPLIES TO !BM PC DIRECT SALES ONLY. 



The "PC" in PC Direct 
stands for personal 
computers - and 
a good deal more. 
It stands for Personal 
Commi tment. Any time of the day 
or night. the IBM Personal 
Systems HelpCenter™ is always 
available. 

It stands for the Personal Care you 
cancou nt on from profess ionals: 
the IBM Service Representatives 

And it stands fo r the Personal 
Confi dence that comes fromknow
ing you're getting a quibble-free, 

30-day moneyback guarantee pl us 
one of the best warranties in the 
industry. 

All of which is brought to you 
by the people who design, build, 
sell and service more PCs than 
anyone else. So while you com
pare how much PC you can get for 
the price, don't forget to factor the 
people behind thePCs into the 
equation, too. 

Call IBM PC Di rect today Get to 
know thePC people you've always 
been looking for. And who' ll 
always be there fo r you. 

The HelpWare™ 
Advantage: Guarantees 
and personal service 
every step of the way. 
30-day moneyback guarantee. No 
qualms, quibbles or questions 
asked. II you're not happy, neither 
are we.' 

Expert help from PC specialists 24 
/10urs aday Need help deciding, 
deciphe ri ng and demystifying? 
Ca ll us and we' ll l1elp. We're 
always here. 24 hours aday. You 
can also contact us by 24-hour 

bu lletinboard or automated fax , if 
you wish.' 

Free 1-year onsite service. You 
send nothing to us, we come to 
you - with genuine IBM Service 
- no charge.' 

Fast, genuine IBM Service. If you 
do need to cal l us. our own service 
representat ives - not a third-party 
vendor- will respond We have 
over 10,000 service rep resenta
tives, in more than 1,600 locations 
nati onwide, backed by more tl1an 
one billion dol lars in parts." 

IBM Personal Computer Trade-in 
Program If you need to rep lace 
your current systems give us acall. .. 
even if they're not IBM PCs. 

IBM Credit Lease. Don 't have ready 
cash to make your purchase? We 
offer an IBM Credit Lease to quali 
lied commercial customers. 

• 
specs, your pnces 

lcind of people." 

IBM ThinkPad™700C 

84,229· I 

IBM Credit Lease $153/mo.** 

• 486SLC™/25MHz processor 
• 4MB RAM 
• 120MB removable hard drive 
• 3.5" 1.44MB diskette drive 
• 16KB internal cache 
• 10.4" active matrix 256-color display 
• Full-size keyboard with integrated 

TrackPoint II™ pointing device 
• Advanced Power Management 
• IBM DOS, Microsoft Windows and 

Prodigy®' preinstalled 

IBM ThinkPad 700 

82,839' 
IBM Credit Lease $96/mo.** 

• 486SLC/25MHz processor 
• 4MB RAM 
• BOMB removable hard drive 
• 3.5" 1.44MB diskette drive 
• 16KB internal cache 
• Full-size keyboard with integrated 

TrackPoint II pointing device 
• 9.5" mono STN LCDdisplay 
• IBM DOS and Prodigy' preinstalled 

Thinking options? May we suggest. .. 
IBM Port Replicator lor 700 and 700C 

IBMExpansion Unit (docking sta ti on) lor 700 and 700C 

IBM Expansion Ca rtr idge lor 700and 700C 

IBM HighSpeed Interna l Data/Fax Modem 
(14 ,400 bps/14,400 bps) lor 700 and 700C 

~~ 


$75 

$859 

$425 

$545 

7 '"'' DMloOPC Director of Direct Response 
Marketi ng and Customer Support 
IBM Personal Computer Company-NA 

Leave your 

mouse at 

the house 


ThinkPad 700 series models have the 

exclusive TrackPoint II cursor contro l 

bu ilt right into t11e keyboard. It's smooth, 

prec ise and easy to use. 


~ ==i~~ PC Direct 
We're putting the p ersonal 
in p ersonal computing. 

Purchase order is available for 
qualifying customers. 
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''They listened, 

they helped me, 


FREE IBM PC Direct 
Source Book 

PSNaluePoint add-ons 
PSNaluePolnt displays: Price 
6312 Color Display 6312001 $379 

6314 Color Display 6314001 $439 
6319 Color Display 6319001 $349 
6317 Color Display NEW 6317M01 $999 
Memory: 
2MB SIMM (70ns) 6450902 $130 
4MB SIMM (70ns) 6450128 $265 

8MB SIMM (70ns) 6450130 $625 

16MB SIMM (70ns) 6081622 $1 ,195 

1MB DRAM KIT(PSNaluePoint graphi cs) 6081623 $72 

Storage: 
IBM 245MB AT"Hard Dri ve (IDE) NEW 3284194 $539 

IBM 340MB AT Hard Drive (IDE) NEW 3284195 $719 

IBM 527MB AT Hard Drive (IDE) NEW 3284196 $1 ,079 

IBM 1.08B SCSI Hard Drive NEW 6451052 $2,279 

IBM 3.5' Enhanced Rewritable 
Optical Drive 6451295 $1,499 

IBM 16-bit ATFast SCSIAdapter
(internal) NEW 

3284088 $205 

IBM CD ROM II Drive 6451104 $489 

IBM 3510 SCSI Enclosure 35100VO $215 

LAN/Communications: 
T/R Adapter 16/4 AT 25F7367 $535 

T/R Adapter 16/411 03F0215 $610 

1 O base 2Ethernet®ISA 6080615 $140 

1 O base TEthernet AT 
LAN Streamer MCA 32-bit card 


LAN Adapter/A Ethernet 

LAN Adapter Ethernet 


IBM ThinkPad 300 

81,600. 
IBM Credit Lease $62/mo." 

• 386SL/25MHz processor 
• 4MB RAM 
• BOMB hard drive 
• 9.5" mono STN LCD display 
• 3.5" 1.44MB diskette drive 
• 64 KB external cache 
• 82 keys with embedded numeric keypad 
• Power management featu res 
• IBM DDS preinstalled 

60G0605 $125 

92F8942 
48G7171 
48G7169 

and made it 
easier to get 
everything 
I needed." 

Carla Hen dra 
Customer, IBM PC Direct 

"IBM p1ices only The otfe1111gs, prices and producls are subjec1 to change or wi1hdrawal withou1prior riolice. Prot/ucts you acquire may 1101 be courncd under any existing Volume Purchase Aureemcnl. The 
same offerings and products may be available thrnugh IBM Author11ed Remarkete1s. Remarketer p1ices mayvary Shipping and handling charges are ex1ra ··mM Credi! Lease p1ices quoted are !or 36-month 
terms Lease rates quoted aie good through 6/30/93, alter which time ra1es are subject to change wilhout notice Lease ava1!abte to qualified commercial customers only. t PRODIGY wi!I not run w11hout a 
modem Amodem is not mcluded with the ThinkPad 700C or 700 Acustomer who acquires a lhn1kPa(I 700 or 700C and amodem may contact PRODIGY to obta in aOne·Mon1h Free Trial Membership 
Trun~Pa(] 700C, 700 and 300 systems and options are manulac1u1ed in Japan PSNaluePoint 6312. 631<1 amJ fi319 Color Displays are manufactured in Korea. ltiePSNaluePoin1 6317 Color Display is manu· 
tactured in Taiwan IBM. OS/2 and AT are registered !rademarks of International Business Machines Co1porat1on PSNatuePoint. SLC. T h in ~Pad. lrackP01111 II . HelpWare and HelpCenter are trademarks of 
lntern ~t 1ona l Bus iness Mactw1es Corporation. PC Direct 1s atrademark o1 Z1fl Cornmun1ca1ions Compa11y artd rs used by IBM under license. Intel ilnd 111e ·1ntel lll Sl!Je" logo are registered lratlernarks o1 Intel 
Corporation Pent ium, Over Drive, 1'186 and i487 are trademarks al Intel Corporation. Ethernel is aregislereU 1ratlerr1Jrk ol XeroxCorporation PRODIGY is a icg1stered serv1cemark and tratle111a1k o! Pro~1gy 
Services Company Microso ft is aregistered trademark and Windows is a trademark of Microsol t Corpor;1tio11 © 1093 International Business Mactunes Corpo1al1on. 
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We sell personal 
computing products 
one person at a time. 
What's the one thing you have in 
common with millions of other 
computer products buyers? 

You're different. 

Whether it's hardware, software 
or peripherals, your needs are 
almost as unique as your finger
prints. But at IBM PC Direct, the 
unusual is usual and we pick up 
the phone ready for anything. 

We can sell you just about any 
add-ons or software you want. 
In fact, if you don't see an IBM or 
IBM-compatible product listed in 
our catalogs-a copy of wh ich is 
yours for the asking-call us 
anyway. Chances are we have 
what you needl 

After all , keeping you happy is 
something we take personally. 

==i"f~ PC Direct 
We're putting the personal 
inp ersonal computing. 

1 800 426-2968, refer to: X613BYTE 
Barn-midnight M-F, EDT; 8am-7pm Sat., EDT. 

;3~~\-
Purchase order is available for 
qualifying customers. 



MAI\E WAY FOR DATA 
Middleware, such as RPCs and message-passing systems, helps data move smoothly through 
client/server networks. Soon these capabilities will become a part of your operating system. 

PAUL KORZENIOWSKI 

T he term m.iddleware is becoming 
quite fashionable, and many suppli

e rs are bandying it about. But what is it, 
and how does it work? It 's difficult to de
fine , because thorny m atte rs re lating to 
building distributed applications (e.g., hav
ing an ap pli ca tion function co nsistently 
while running on different operating sys
tems) don ' t fit neatly under a sing le term. 
And furthe r blurring middleware's iden
tity is its transparent na ture. "Users want 
transparent access to informati on, so the 
goa l of middleware is to make itself in
visible ," states Martin Goetz, president of 
Marrin Goetz Associates, a consulting fi1111 

based in Teaneck, New Je rsey. 
Middleware is a breed of client/server 

software that he lps move data between 
app li cations running on yo ur compute r 
and your network. The software g ives 
your programming team s tandard APls 
th at save development time, because the 
programmers don ' t hav e to modify ap
plications to accommodate network pro
tocols. With middleware , your program
ming team wastes less time trying to make 
an application work with your network ' s 
protoco ls or operat ing sys tem and is free 
to spend more time fine-tuning your ap
pli cation . 

For example, IBM ' s Logical Unit 6.2 
network protocol has 32 verbs (e.g. , SEND 
and RECEIVE). Some of them have more 
th an 100 parameters. Your programmers 
have to tinker with more than 1400 error 
cond itions to get everything to work. But 
middleware , such as Message Express 
from Hori zon Strategies ( Needham, MA), 
can reduce the number of verbs to five and 
the parameters to about a dozen. 

OLTP (on-line transaction processing) 
monitors, which speed the exchange of data 
in various transactions (e.g., booking airline 
reservation s) between databases and data 
sources, often provide middlew<u-e features. 
And many database compani es , such as 
Gupta Technologies (Menlo Park , CA), 

J UNE 1993 BYT E :1.:1.3 



Running on 
the DECnet 

Running on the and PCs are 
Novell network are applications

applications, and 
middleware, middleware. 

IBM OS/2, and 

Novell NetWare. 


Running on the 

TCP/IP LAN are 


applications, 

middleware, 


Unix, 
 server 
and TCP/IP. 

D = Bridge 

tium OSF (Open Software Foun
dation, Cambridge, MA) selected 
it as the basis for its DCE (Distrib
uted Computing Environment) 
standards. DCE is a set of standards 
designed to help users and software 
vendors create client/server appli
cations. 

OSF claims that more than 100 
vendors are building DCE prod
ucts, including DEC (Maynard, 
MA) and HP, although no such 
products have appeared on the 
market yet. Much of the activity 
is focused on Unix-based systems, 
where the vendors are building 
DCE products to run on the OSF/l 
and Unix System V release 4.0 op
erating systems. 

Gradient Technologies (Hud-
Middleware uses RPCs or message-passing techniques to overcome network and operating-system 
incompatibilities. A backbone network links DECnet, Novell , and TCP/IP networks. Middleware, 
running on each network component, ensures that al/ network users have transparent access to 
applications and resources on any of rhe three networks. 

build midclleware components into their 
product lines so that each product can in
teract seamlessly with its siblings. But nei
ther OLTP monitors nor databases with 
rudimentary midclleware functionality are 
designed so lely as stand-alone products 
that move data smoothly across a network. 

Today , two primary types of miclclle
ware are available: RPCs (remote proce
dure calls) and message-passing systems. 
But tomorrow, distinct middleware prod
ucts could vanish, because their main com
ponents are becoming integral parts of 
operating systems, much as TCP/IP has 
become a part of many Unix implemen
tations. 

RPCs Deployed Widely 
RPCs are the best-known 
and most widely deployed 
class of middle ware, ac
cording to Max Dolgicer, 
a director at Tucker Net
work Technologies (South 
Norwalk, CT), a consult
ing fi1m . An RPC functions 
like a programming call , 
completing a single pro
cess ing chore in a series of 
steps undertaken by a soft
ware program. For in
stance, a programming call 
may gather a se t of cus
tomer records. That step 
would be just one of many 
function s an application 

would have to complete to generate a com
pany's monthly invoices. 

Traditionally, applications and their pro
gramming calls ran on one computer. But 
with client/server applications, your records 
may not be located on the computer run
ning the application. Consequently, you need 
a mechanism to travel through a network, 
find the data, and bring it back to your ap
plication. RPCs perform these chores in a 
manner that's transparent to encl users, mak
ing it seem as if the data is stored locally. 

RPCs first emerged in the Unix envi
ronment for Sun Microsystems and Hew
lett-Packard computers, later branching 
out to desktop and larger computers . For 
example, five years ago, Novell (Provo, 

Remote Procedure Calls 

Pros 
• runs on a variety of compulers 

• is incorporated into such 
products as Windows NT 

• offers high data integrity 

Cons 
• is difficult to use with many 

servers 

• uses computer resources 
inefficiently 

• lacks flexibility 

UT) began reselling 
RPC Tool from Netwise 
(Boulder, CO) and an
nounced that it planned 
to incorporate the pack
age in future versions of 
NetWare. RPC Tool sup
ports a number of oper
ating systems, includ
ing MS-DOS, OS/2, and 
Windows, as well as 
such network protocols 
as AppleTalk, DECnet, 
NetBIOS, and TCP/IP. 

HP's RPC, NCS (Net
work Computing Sys
tem), received a big 
boost three years ago 
when the vendor consor

son, MA) is leading the charge to 
bring DCE to PC users. Formed three years 
ago by former Prime Computer employees, 
Gradient built PC-DCE to run under Win
dows. It claims that more than a dozen 
suppliers, including HP and IBM, plan to 
incorporate PC-DCE software into their 
product lines . PC-DCE lets you build ap
plications on your PC that will work with 
versions of the application running on oth
er types of systems. 

Passing Messages 
Although not as widely deployed as RPCs, 
message-passing systems are gaining ac
ceptance rapidly . "Both message-passing 
systems and RPCs will be adopted," notes 
Tucker Network Technologies' Dolgicer, 
"but a message-passing system offers more 
flexibility ." 

Both types of middleware were built on 
antithetical foundations, says Dolgicer, 
and each possesses pluses and minuses . 
RPCs were designed to connect two com
puters using synchronous connections. As 
a result, the software produces inefficient 
processing. For example, if there is not 
a clear line between two computers, the 
computer running the application sits and 
waits for a line to open. The upside is high
er data integrity. Because of the tight con
nection between the two computers, it's 
likely that both will work with up-to-date 
information. High data integrity is impor
tant with mission-critical applications, such 
as electronic funds transfers. 

Message-passing systems, on the other 
hand, are based on a flexible, store-and
forward methodology that is common with 
E-mail systems (see "Smarter E-Mail Is 
Coming," March BYTE). A message may 
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• 
rives 

When you oversee the most technologically advanced 

* 
race in the world , the engine is running long before 


the race starts. Massive amounts of data 

need to be collected. Everything from 

entry fe es, 

qualifying 

times and 


speeds to engine serial 
numbers and driver and 
crew information. Then 
all the data collected dur

ing the race needs to be compiled official timing and scoring system, 
so the results can be validated. and determine the actual winner of 

At the world 's most famou s the race. rivemotor speedway, mission critica l Whether you measure speed 
is a way of Life.That's why the in MPH or MHz, OS/2 brings 

United States Auto Club (USAC®) 
 the same high performance to all your DOS, 
and the Indy 500® have a com Windows'" and OS/2 applications. And our soon
puter system with the horsepower to-be- released Version 2.1 will be even more 
to get the job done. And OS/2® is powerful. To find out how OS/2 can help your 
the driving force behind it. 386 and 486 machines run on all cylinders, call 

With true pre-emptive multi l 800 IBM-3-0S2:t' 

tasking and multithreading 

capabilities, OS/2 helps USAC Operate at a higher level. 

IBM and OS/2 are registered trademarks of International Business Machines ==..:: .::@ 
Corporation. Indy 500 is a registered tradem ark of IMS Corp. Windows is a trademark 
of Microsoft Corporation. USAC is a reg istered trademark of the United States Auto 
Club.© 1993 IBM Corp. --- ·

• OSl2Syd«n 

process Indy 500 data at 
record speeds. In fact at this 
year's Indy, USAC is testing 
an OS/2-based system that 
tracks ca rs via radio signal. 
In 1994, OS/2 will drive the 

"In Canada call 1·800·465-7999. 
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ll 	Built-in support for both Macintosh® and 
Windows machines on the same network (or 
via modem) without costly file servers 

ll Handles up to 250 users simultaneously per 
server, 20 of w hich may be via modem 

ll Simple network or modem connectivity to 
other FirstClass servers or other mail systems 

ll Remote or local administration w ith the same 
client all others use 

ll Messages with multiple fonts, styles, 
colors & unlimited file attachments 

ll Simultaneous multiple file transfers 
ll Background searching 
ll 	Gateways to other mail systems or 

the Internet wi th full Usenet 
newsgroup sending & receiving 

ll 	Fax gateway for individual or 

broadcast faxing and more' 


FREE DEMO PACKAGE 
AVAILABLE UPON REQUEST 

~. rn~ SoftArc Inc. 
Global-Area Communications 

805 Middlefield Road. Unit 102, Scarborough, Ontario, CANADA 
MIV2T9 Fax:{116)754. J856 lntemer:sales@saolgace.softarc..c.om 
FirnClm: (416)609-nso 

PHONE: (416) 299-4723 
Circle 176 on Inquiry Card. 

have to pass through computer after com
puter to reach its destinati on. Rather than 
wait for each computer to be free, a mes
sage-passing system moves the message 
forward whenever the next resource need
ed to get it closer to the destination (e.g., a 
port or process) becomes available. Using 
this system, your computers never sit idly 
waiting to establish network connections. 
The downside is unreliabili ty. For instance, 
a message can get struck halfway to its 
destination , and neither side wo uld know 
there was a problem. 

The XIPC (XlnterProcess Communi
cations) message-pass ing system from Mo
mentum Software (Englewood, NJ) is used 
by American Airlines to speed up client/ 
se rve r applicati ons de
ve lopment. "We needed 
software that could pull 
information from a va
riety of DBMSes," says 
Patrick O ' Leary, a con
sultant wh o work s at 
American Airlines. "We 
thought about deve lop
ing our own but dete r
mined th at the Momen
tum software had most 
of the fe atu res tha t we 
needed." 

Am erican Airlines 
used XIPC to build a car
go-system application for 
its employees and a sec-

Disappearing Future 
It 's likely that middleware will slowly dis
appear as its functionality becomes a base 
operating-system component. This incor
poration may already be under way. For 
example, the Windows NT operating sys
tem will incorporate RPCs (see "Windows 
Windows Everywhere?" on page 72). And 
while the future of RPCs may look bright, 
that of message-pass ing systems is less 
sunny, because the technology is imma
ture and competing against an established 
RPC base. One indication of the status of 
message-pass ing systems is that OSF has 
no plans to establi sh a message-pass ing 
mechani sm at thi s time. 

As middleware is integrated into client/ 
server operating-system 
functions, you can expect Message-Passing Systems 

Pros 
• provides flexible 

programming model 

• uses resources efficiently 

• works well with networks 

Cons 
• has small user base 

• lacks set standards 

• offers no instant-update 
capabilities 

ond application, which O' Leary declined to 
identify , for an Ameri can Airlines cus
tomer. O 'Leary says that XIPC cut devel
opment time by two-thirds, because it was 
easy to program. The company is consid
ering using the software fo r additiona l 
applications. 

Management Technologies, Inc. (New 
York, NY), a des igner of fin ancial appli
cations, uses XIPC to simpli fy porting its 
software. "Our customers operate a wide 
range of computers, so we needed tools 
that operated in many environments," ex
plained John Brann, MTI 's vice pres ident 
of research. 

MTI selected XIPC over competin g 
RPCs and distributed OL TP monitors be
cause the Momentum message-pass ing 
system seemed to offer the most fl ex ibili
ty and was the most mature product, says 
Brann. MTI built its applicati on in nine 
months, about half the time it would nor
mally devote to such a project. Further, 
Brann reports that a beta version of the 
application has been running smoothl y at 
customer sites . 

to see new genres of mjd
d I e wa re eme rge in re
sponse to wider industry 
trends. For example, it ' s 
like ly th at so ft ware will 
evolve to fac ilitate the use 
of multimedi a applica
ti ons on different plat
fo rms. "Historically , ven
do rs have attempted to 
diffe rentiate their products 
with high-level software," 
notes Michael Matthews, 
marke tin g manager fo r 
dis1r ibuted-computing pro
grams at Hewlett-Packard 

(Cupertino, CA) . "1 expect a similar trans
fonn ation will occur once there is a large 
base of middleware." 

Even though Matthews and other ob
servers expect another three to five years to 
pass before that transformati on happens, 
evidence of middleware's growing influ
ence can be seen now. For example, OSF's 
DCE comes with such fea tures as na·m
ing-service fun cti ons and security safe
guards , but it also comes with an RPC. 
Too!TaLk from SunSoft (Mountain View, 
CA), a set of application s development 
tools, comes wi th CASE tools and built-in 
messag ing functions. 

Larry Russell , SunSoft 's ToolTalk prod
uct manager, expects the number of mid
dleware products to expand significantly 
during the nex t fe w years. "Users want 
universal plug-and-pl ay capabilities with 
their applications," he says. Middleware 
helps them get it. • 

Paul Korzeniowski is a free lance wri1er based 
in Malden. Massac/111se11s. You can co111ac1 him 
on BIX clo "edi1ors." 

mailto:lntemer:sales@saolgace.softarc..c


data on something else. 

Verbatim®tapes,optical and floppy disks.Your best defense against data loss. 

It could be worse. 
We might'11e storedour 
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lntelS video 

brings the same easy 


capture board that takes advantage of Indeo technolo
gy. Which means adding the impact of motion video 
to your business presentations is faster and simpler 
than you ever imagined. 

Recording with the Smart Video- Recorder is as simple as pushing a 
button. And it's fast. It only takes one 
minute to capture and compress a one
minute video clip. (Other boards take 

up to 15 minutes.) One-step recording also cuts the 
Smart Video Recorder's disk space requirements 

Introducing lndeo™ 
technology and the Smart 

Video Recorder from Intel. 

When it comes to putting video 
technology on your PC, Intel knows 
exactly which buttons to push. 

Intel's Indeo™ technology 
is the first video compression 
technology that lets you cap

J 

, " inde~ , 

INTl l VIDEO UCHNOLOGY ' 

ture and compress video in one single step. (Now that's 
easy.) And the Smart Video Recorder is the first video 
©1993 Intel Corporation. The lndeo logo is a trademark of Intel Corporation. *Third party trademarks are the property of their respec ti ve holders. 

" 



technology 
concept to your PC. 

dramatically-it takes about 9MB to record a 60
second clip. Other systems may require more than 
50MB to record the same clip. 

A key. component of Indeo technology, scalable 
perf01mance adjusts playback quality based on your 
system's processing power. And you don't need special 
hardware for playback. Scalable performance gives you 
the best playback possible from the computer you have 
now, and whatever computer you may use in the future. 

You can get started right away, too, because 
Microsoft Video for Windows* and Asymetrix 

Compel*and MediaBlitz* software programs are 
included in the Intel Smart Video Recorder box. 

To learn more about lndeo technology and the 
Smart Video Recorder, call 1-800-538-3373, ext. 1150. 

Or to receive inforn1ation immediately, call Intel's 
automated FaxBACK® service at 1-800-525-3019 and 
ask for document 9871. Because with Intel, PC video 
is all fast fo1ward. 

intel. 
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The inspiration fur ournew OubWorld seat 


With an adjustable lumbar support, a newly designed footrest and the privacy of side headrests, you'll 
think you're flying on cloud nine. It~ the way we make you feel that makes us the world's favourite airline. 

BRITISH AIRWAYS 
._____________ The worlds favourite airline®/ ---------------' 
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EISES MINE YOUR DATA 

Executive information systems and client/server computing help you understand your data better 

RANDALL D. CRONK 

C li ent/se rv e r computing is tran s
forming EIS (executive information 

system) software. With an EIS , you can 
pull together, view, analyze, and report on 
data that's in assorted formats such as 
spreadsheets o r mainframe databases. 
Client/server computing has changed where 
people find information and how they un
derstand that data once they acquire it. 

The alli ance between E!Ses and client/ 
server computing means that, in theory, 
anyone in your organi zation can become a 
knowledge worker (i.e., someone who can 
acquire, ana lyze, investi gate, manipulate, 
observe, and st ud y data). "In the pas t," 
says Tom Wood, an ana lyst at the con
sulting firm Business Resea rch Group 
(Newton , MA) , " most E ISes were main
frame -based and hi erarchical. The data 
you received was structured and not easi 
ly manipulated-not exactly what knowl
edge workers needed to do the ir job cor
rectly . The c lient/server shift solves this 
problem perfectly." 

Because of a client/server ' s ab ility to 
interconnect, today' s EIS generation gath
e rs data not only from mainframes but 
from sources such as minicomputers, LAN 
servers , and networked PCs. " In client / 
server computing, the PC does what it does 
best-manipulates data-while the data 
itse lf can stay on the mainframe," says 
Howard Dresner, an analys t with the Gart
ner Group (Stamfo rd , CT). 

EISes give you powerful analytical tools 
that help you pinpoint meaningful rela
tionships and trends in your data through
out your di stributed databases. Graphics 
fea tures let you depict data in charts and 
graphs that eas ily communicate its signif
icance to your colleagues . Using stati sti
ca l-analysis too ls and data defin itions in 
your database , an EIS can even sugges t 
what data you should present and how to 
portray it. 

Still, EISes have problems. For example, 
they don ' t always give you easy access to 

J UNE 1993 BYTE :1.2:1. 



Get a hold of the best value 
in LAN power protection 

Now just $139!._~~ 
The Back-UPS 250 offers even more 
cost-effective protection for LAN nodes 

Blackouts, brownouts, sags ... 

Your data and hardware are 
(typical runtime for a 386SX system is 

vulnerable to problems that 

surge suppressors and power 

directors are just not equipped to 
5 0handle. 

Now there's a complete 

Uninterruptible Power Supply 

solution to suit any budget. The 

Back-UPS™ 250 is reliable pro

tection for LAN nodes, 386SX 

machines, 286, small PS/2 

systems, and intemetworking 

hardware such as routers, 

bridges, gateways and 

repeaters. 

From the largest 

server to the smallest 

router, the Back-UPS 

Series will increase 

your productivity by 

providing a cost

effective solution to 

power problems. Call 

for your free power 

protection handbook. 

Model 

Back.UPS 250 LAN nodes, 386SX, 286, internet hardware, POS ~ $139 
Back.UPS 400 Desktop 386, 486 systems, 286 servers ~ $229 
Back.UPS 450 Tower 386, 486 systems, servers ~ $279 
Back.UPS 600 Heavily configured systems, CAD/CAM workstations ~ $399 
Back-UPS 900 Multiple systems, longer runtime applications $599 

NEW! Back-UPS 1250 Multiple systems, LAN hubs, small minis, telecom $799 
NEW! equipment 

Circle 64 on Inquiry Card. 

10 minutes). 

• ABSOLUTE™ Protection guarantees 
repair or replacement of equipment (up to 
$25,000) if damaged by a surge while 
protected by a properly installed Back-UPS 
(See warranty for details). 

• UL, CSA and Novell approved with a 
2 year warranty 

• Full-time surge protection and line 
filtering 

• Most models include LAN 
interface for automatic-shutdown 
of Novell, LAN Manager, LAN 

Server, LANtastic, Banyan, 
SCO Unix, and others 

• Askabout 
PowerChute® UPS 

monitoring soft
ware and Novell 
compatible UPS 

monitoring boards 

The Back-UPS™ 

by American Power Conversion 

(800)800-4APC, Dpt. A2 
APC Europe T EL: (+33) 1.64.62.59.00 FAX: (+JJ) 1.60. 17.IW.29 
Latin Ameri can T EL:(40 I )789-977 1 Asia/ P:"lcifi c i:'AX:!40 I )789- 163 1 

C J992, Back-UPS, Puw<'r0 un<'. Gu:r.13mrcJ Ai\SOLUTl'. r ro tc<liun are 1uJcn1.11h uf APC. 
All u1hcr 1radcrnarks •m: properly of l~ir rcsp«1i•·c owners. 
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Viewing Data Through an EIS 

Corporate 

data warehouse 


(Historical data) 

Financial 

database 


(Margin specs) 

Regional 

order system 


(Regional data) 

Cognos's PowerPlay, running m1 a clientherver system, has been fed data from three databases. 
This data has been used to develop a pie chart on last year's sales conditions. The bar graph shows 
how the same data cm1 be manipulated to produce a what-if scenario, enabling yo11 to explore and 
develop new strategies. (Photo courtesy ofCognos) 

data, despite what some vendors claim. 
But the biggest problem, according to 
Dresner, is on the data preparation side: 
Where is the data? How do you clean it 
up, make sense of it, and relate it to other 
information? "The person responsible for 
implementing the EIS product may know 
that the relationships are there [in the data
base] ," says Dresner, "but may not be able 
to find them or present them through an 
application to users in a timely fashion so 
they can act on it. " 

Once you find the data, you must de
liver it-not an easy step with today's 
patchwork of network protocols, database 
managers, operating systems, and win
dowing environments (see "Client/Serv
er Frees Data" on page 96) . 

Bridges to Data 

Client/server computing is great in theory. 

Most database servers speak Novell 's Net

Ware, TCP/IP, or both. Several of the pop

ular database managers, such as Sybase 

and Oracle, allow you to access remote 

databases as if they were on your PC. 


But in practice, real-time access to your 
production database isn't always as easy 
as clicking on a few icons. For example, 
when you first install your EIS, it might 
not be able to tell you whether the data 
you want is available. If it can, you might 
not be able to extract or manipulate the 
data unless you can apply your own ex
pertise to your database's query language. 
Even if you can get your EIS to produce 
the data, the data may not be presented in 
a form that you or your applications can 

read. For example, your EIS may be able 
to handle Lotus 1-2-3 or dBase, but your 
data may be formatted for an arcane main-

What business does sound 

have inacomputer? 
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:::::1111 For starters, you can increase your productivity 
:~g~ when you proof spreadsheets with the new Microsoft(! 
~~~ Wmdows'" Sound System.Just highlight a series ofnum

bers or words on the screen and it will read them back 
to you. It will even read them aloud as you enter them, ifyou 
like. To hear more, turn the page. 

frame database manager. 
When problems arise, 

they usually are not with 
your network-to-database 
connections. Rather, they 
occur because your EIS ei
ther can't read the format 
of the data itself or cannot 
cope with the schema used 
to organize the database . 
Further, some DBMSes 
are tied to industry-specif
ic formats, such as the 
Apollo or Sabre airline 
reservation systems. 

If you work with an in
dustry-specific database, you might have 
to rely on yourself or a third party for a 
data provider to serve as a bridge between 
your EIS and data. EIS vendors cannot 
make bridges between their product and 
every database. For example, if you use 
PowerPlay from Cognos (Burlington, 
MA) , you'd have to rely on Showcase 
Vista from Rochester Software (Rochester, 
MN) to access your IBM AS/400-based 

JUNE1993 BYTE 123 



The only Windows JM statistics NEWpackage you'll ever need. SYSTAT®for WINDOWS 

#1 for DOS and Windows 
Rated "the best general-purpose 
statistics program" for the PC by 
Software Digest ~ SYSTAT for DOS 
is now joined by SYSTAT for Win
dows. This addition to the SYSTAT 
family takes full advantage of 
Windows, with pull-clown menus, 
dialog boxes, sizable windows, and 
the ease of use you expect in a 
Windows package. 

SYSTAT for Windows runs in 
standard and 386 enhanced modes 
and can take advantage of Win
dows advanced memory manage
ment. No matter how large or 
complex your analysis is, you can 
use SYSTAT. 

SYSTAT delivers a balance of 
power and simplicity. It lets you 
analyze and manipulate data 

M~y 11 1993 
Sy•l~ l .SO !o\'/, ntJows 

with a comprehensive range of 
advanced statistical procedures, 
and present your results with 
stunning graphics. 

Just point and click 
SYSTAT is a fu ll-fledged Windows 
application. Just point and click. 
SYSTAT's QuickSta t1M buttons give 
you simple, single-click shortcuts 
to common statistical analyses. 

More statistics, from the basic 
to the most sophisticated 
Afull range of univariate and 
multivariate statisti cs-from I. tests 
to multidimensional scaling. With 
a few clicks you can turn most sta
tistics in to graphs and perform : 
• 	 multiway crosstabs with log 


linear modeling 

• 	 nonparametric statistics 
• 	 principal components and 


factor analysis 

• 	 cluster analysis 
• 	 tim e se ri es 
• 	 nonlinear estimation 
• 	 correlation matrices 
• 	 mea ns, effec t., and dummy 


models 

• 	 post hoc tes ts 

SYSTAT offers the most 
advanced multivariate general lin
ear model avai lab le for Windows. 

The most graphics 
No other statistical or graphics 
package can produce all the sc ien 

. tific and technical graphs that 
SYSTAT can-nor surpass its ease of 
use. Graphics capabilities include: 
• 	 histograms 
• 	 single, multiple, stacked, and 


range bar graphs 

• 	 single and grouped box plots 
• 	 stem-and-leaf diagrams 
• 	 pi e charts 
• 	 scatterplot matrices 
• 	 3-0 data and fun ction plots 
• 	 contour plots 
• 	 control charts 
• 	 maps with geographic projections 
• 	 Chernoff faces 
• 	 complete color spectrum 
• 	 log and power scales 
• 	 confidence intervals and ellipses 
• 	 lin ear, quadratic, step, spline, 

polynomial , LOv\/ESS, expo
nential, and log smoothing 

A compatible family of products 
Which ever you choose- SYSTAT 
for Windows, SYSTAT for DOS or 
both- you 'II enjoy the most power
fu I statistics and scientific graphics 
software available for the PC. 

For more information , special 
offers for current users, and demo 
disks, call : 

708-864-5670 

For Windows circle 143, 

For IBM/DOS circle 144. 


For more information call or write: SVSTAT, Inc., 1800 Sherman Avenue, Evanston, Illinois 60201-3793. Tel:708.864.5670, Fax: 708.492.3567 

Australia: Hearne Marketing 61.3.8661766, BeNelux: Oasis 31.3402.66336, Denmark: Agrolab 45.64.406575, France: Deltasoft 33.76.418508, 
Germany: STATCON 49.55.4272075, Italy: PiSoft 39.587.213640, Japan: Hulin ks 81.33.5902311, New Zealand: Hoare & Assoc. 64.78.562675, 
Poland: COMPANION 48. 12.360791, Spain: Add link 34.3.4590722, Switzerland: F & P 41.31.215151, SVSTAT UK: 44.81.4620093SYSTAT 
© 1992 SYSTAT®, lnc. Sohware DigostRatings Report/8.5, May, 1991. Soltware Digest is a registered trademark of NSTL, Inc. --"'."":====® 



database, because Cognos doesn ' t make 

a data provider for it. 


End-user experiences vary. For exam

ple, Gordon Seeler, a technician at Pruden

tial Insurance (Newark, 
NJ), reports that Forest 
and Trees, a Windows
based EIS from Channel 
Computing (Portsmouth, 
NH ), comes with th e 
bridges he needs. Seel
er's job is to set up For
est and Trees throughout 
the company . Pruden 
ti al 's main database is 
IBM's DB2. Forest and 
Trees accesses DB2 via 

Microsoft 's SQL Serv
er, which allows a PC to 
access DB2 data over a network (see " The 
Many Flavors of SQL" on page I 09). The 
connection to the SQL Server is a data 
provider within Forest and Trees itself. 

" I love it," says See ler. " The product 
is easy to install. I just insert the first [of 
three] disks, go to Windows Program Man
ager, drop down the file menu , and select 
RUN. Forest and Trees prompts me for 
what data providers I want installed, and 
that ' s it." 

Staging Strategies 

Perhaps more typical are those client/serv

er administrators who cannot-or do not 

want to-ass ign direct connections be

tween end users and live databases . In 

stead, they opt to create an intermediate 

staging database. Charles Smith , general 

manager of a beer distributor in Kingston, 

Massachusetts, chose this option. 


At the herut of Smith's problem is that the 
EIS he uses, Pilot Software's (Boston, MA) 
LightShip, cannot access the company's in
dustry-specific DBMS, the VIP Beverage 
System from Vermont Information Pro
cessing (Colchester, VT). Smith 's solution 
is to download VIP data from his IBM Sys
tem/36 server to a standard dBase-type file 
running on a 486-based PC. His clients then 
access the data from their 386-based PCs 
running LightShip. LightShip uses a single 
data provider, called LightShip Lens, which 
is compatible with such widely used data 
formats as Microsoft' s DDE. 

Smith, whose background is in finance, 
set up his first EIS application for sales 
analysis in about two weeks. He doesn ' t 
consider this an unreasonable amount of 
time, especially in view of what the appli
cation does for him. For instance, Smith 
says that his LightShip application helps 

maximize profits by letting him detem1ine 
how many bottles of beer should be 
stocked at certain sales outlets. " This will 
let me bury my competition," says Smith. 

EIS Site Installations Soar Worldwide 

~2000 1---------#----1 

~1500 1-------1---1 

O 
1987 1989 

(Source:fntemationa/DataCorp.) 
1991 

Security and compati
bility factors are among 
the reasons that Chemical 
Bank uses a data-staging 
strategy. Cort Jacobsen is 
a vice president at Chem
ical Bank 's securiti es 
trad ing department. He 
uses dBase running on a 
pair of 486-based PCs as 
a staging database for two 
reasons. One is to keep 
clients from sending 
queries against the trad
ing database, which could 

slow down the database and result in a lag 
in the posting of stock market activity 
reports. The other reason is to overcome 
format incompatibilities between Light
Ship Lens running on client 486s and the 
database containing the bank' s trad ing 
records, running under Microsoft's Fox-

pro on 486-based servers . 
Although LightShip can access Foxpro 

data directly, it can't do so with Foxpro's 
memo fields. This complication makes his
torical-trend analysis impossibly long to 
accompli sh, s ince LightShip cannot use 
Foxpro 's data indexes for searches. Like 
Smith, Jacobsen doesn ' t consider these 
data-connection issues a serious obstacle. 
One reason for this is that , as with many 
large companies, Chemical Bank has an 
information syste ms infras tructure for 
which such workarounds are not difficult 
to implement. 

The good news is that the need for these 
kinds of workarounds is vanishing rapidly 
as EIS vendors implement data providers 
for more and more databases. Channel 
Computing seems to have the longest list 
of databases for which data providers are 
available, although all EIS vendors con
tinue to add to the ir own lists. 

EIS Magic 
According to Judith Hurwitz, pres ident 
of Hurwitz Consulting (Newton, MA), 

\Vhat business does sound 

have inacomputer? 


.. 
• l f llc fd lt ~Jew lnuen Form11 T11: ola Ttblc Window tlclp 

• EXOTIC EXC URSIONSE-M EM. !m·mo~·•:::i 
To: Al111~tf f ll 11 Edit Qpllon11 l:lclp 

F101r1 DonEd10011d 


Ra : E:.11~rn1011 pltn 
 0~m1~ 
Mt t1ht Dt1•. Ltt~h Hu i on Jobe L.e111h~11 

Tht1memo d111od1 lhe atO'Mh of E::oM E::cu1110\li (IYtr th r ptlt J yuu. 11 •ho 11nhhe1 the e:;iu nnon 
p l~nth~l we willbf undt11aomg ovt1 lhe no:t1 lyur1to ~cco1n111oddtl.' thi1 &'IW.1h 

Overview Isa 
Du1111s 1he p~st tvXJ Y•~t • . · • · • E~onc E::rn1 ~1on1 ha11nn•1 tto1 d zoo:; ilw.'h 1111tvt rHh!I 

\'llh1leth11 mttmut::M na, 1he1t114M&d10 4d11mfo1 ourve1y ft11i'owrhWe •1e no lOt1ie1•ble 10 
pt O\'lde p1011e1 a ntome11l!t\l\Ct •nd lhti• b no ph)l1lt•I w•y wt tm h&ndle 1he mc1u1td level of ~10 1 t 
11dflc 

;h~r:,~:~~~~:1~'/:;1: ~p:n :;:~1~:r,.,!:o~~.~=cur don 1 oflite, 11nct !he 1uccir11 th~l wt h•ve l\41J 0·1~ 1 ~1 1 1. 
r~1 r.- ; 

· Now you can communicate more effectively by add
:m:... 
M1CROsOFr 

ing your voice, or even music, to documents and presen
tations. Just record it, drag it and drop it in. 

WINOONS. Microsoft Wmdows Sound System can also recog
nize and execute spoken commands like open, cut and paste. 
You can easily create custom commands in any application for 
the MicrosoftWmdows'" operating system. Want to hear some
thing else? Turn the page. 
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A chain is 

as strong 
as its 
wealcest 
linlc. 
Picture your Hardlock™ key as a bike lock, and 
the accompanying software routines used to 
implement the'copy protection as the chain. 
You can own the best lock that money can buy, 
but that lock is useless if the chain is weak. 

Introducing HL-Crypt, a maj or breakthrough 
in copy protection. HL-Crypt is not just a shell 
or simple conditional response checker. Using 
our proprietary Patcher Technology, HL-Crypt 
encrypts and binds the application to your 
Hardlock™ device. HL-Crypt features many 
protection modules that secure the application 
against piracy, reverse engineering, and 
debugging, to name a few. 

Picture HL-Crypt as an ironclad chain. The only 
ironclad chain in the industry today. For more 
information, call 

1-800-562-2543 


HL-Crypt 

The Fortified Protection Linlcer 

for Hardloclc 



customers are buying EISes today with as key to the new EIS paradigm as 
out the data prov iders they need, prov ing client/server computing," says Douglas 
the perceived value of the geme. Sales fig McCartney, Pilot Software's vice presi
ures buttress this assertion. 
Clare Gillan, director of in
formation access for Inter
national Data Corp. (Fram
ingham, MA), a market
research firm , reports that 
sales of PC-based EIS es 
jumped from about $5 mil
lion in 1985 to $ 125 mil
lion last year. By 1996, IDC 
projects that sales will rock
et up to $329 million. 

"Executive decision sup
port used to mean back 
rooms filled with program
mers, each one providing a 
'view for hire, '" says Hur
witz. "By comparison, to-

What EISes Do for You 

• create graphically rich 
charts 

• find data in multiple 
distributed sources 

• help discover relationships 
between data 

• provide infonnation at 
or near real time 

• suggest pertinent data 
and how to present it 

• give you statistical-analysis 
tools for summarizing and 
structuring data 

day's EISes are not especially difficult to 
install or use, and [they] provide an enor
mous amount of leverage." 

"The magic," says Hurwitz, " [is that an 
EIS] lets you see things you can ' t see just 
by looking at rows and columns." Indeed, 
some packages, such as IDIS: The Infor
mation Discovery System from Intelli
genceWare, go so far as to suggest what 
trends and relationships you should be ask
ing your database about. 

To do this, IDIS scrutinizes your raw 
data and uses statistical analysis to gener
ate rules about it. For example, while look
ing at a supermarket's national sales data, 
IDIS might generate a rule that says that if 
a supermarket is between 31 ,000 and 
73,000 sq uare feet in size and sell s be
tween 2500 and 3000 boxes of cereal 
weekly in February, then 92 percent of the 
time, it will sell between 4000 and 5000 
cases of milk in July. 

Cognos's PowerPlay also uses statistical 
analysis to automatically suggest how data 
should be summarized and structured. Its 
statistical-analysis capabilities let you de
termine, say, whether a particular sample 
of time-series data would be more mean
ingful to you if it were displayed as a 
monthly, year-to-year, or year-to-date sam
pling. You can also determine whether 
there is greater variability in your sales 
data if the data is displayed by product 
type, vendor, or geographic region . 

Helps You Think 
With its combined graphical interface and 
multidimensional-analysis capabilities, an 
EIS has the power to help guide you in 
your thought process. " Dimensionality is 

dent of marketing. "It 
gives you the ab ility to 
see the relationships in 
your data that are not ob
vious to you." 

One dimension of a 
sales transaction , for ex
ample, is what sale was 
made when. Other di
mensions are year-to-date 
sales, this year versus last 
year, first quarter versus 
second quarter, and so on. 
However, it is likely that 
none of these dimensions 
is called out explicitly in 
yo ur database. An EIS 
can bring the relationships 

of these dimensions to the surface for your 
investigation and analysis. 

That 's precisely how Jerry Reilly, a data 
administrator at Amitech (Sellervi lle, PA), 
a gauge maker, uses PowerPlay. In what he 

describes as a "breakthrough application," 
Reilly analyzes product-delivery perfor
mance in many different ways. For exam
ple, he can analyze performance for the 
company as a whole; for any market group, 
customer, salesperson, or distributor; and 
for any time period or product type. In ad
dition, Reilly can view the analysis in dol
lars, quantity, or number of orders. He can 
place months as rows and view perfor
mance as a trend line. He can also analyze 
perf01mance at either of Amitech's man
ufacturing plants or for both simultane
ously . 

"In the old days," states Reilly, "when I 
printed a report, the next thing that would 
happen would be people coming back and 
wanting it sorted in a million different 
ways . No longer." Reilly says his next 
PowerPlay application will " reengineer 
the business." It will give him gross mar
gins for any customer, region, product, or 
item sold. 

In addition, EISes let you use graphics to 
manipu late the data, not just present it. 
Viitually every desktop EIS offers a "drill-

Microsoft Wmdows 

Sound System.Yotill be 


hearing alot about it. 


··:~ It's the complete audio solution for your business, 
ii~ with all the hardware and software included.Call (800) 
~VJ~ 426-9400, Dept. JKS, for a free demo disk that'll bring 

the Microsoft Wmdows Sound System to life on your 
PC. It's the first audio system spe- ..~~~· 
ci:fically designed for the Microsoft W.~~11 
Wmdows operating system: Making it easier 
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GRAPHING DATA WITH AN EIS 
After you enter the operating parameters for your lntelligenceWare's IDIS EIS lets you use 
search, IDIS uses this information and statistical different types of graphs to visualize data 
analysis to generate rules about the data. (e.g., sales information over time by location). 
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(Photo courtesy of In telligenceWare, Inc.) 

down" capability, for example. This means 
that you can click on a data item, say a pie 
slice representing New York state sales, 
and view the underlying statistics, such as 
a pie chart of all your New York distribu
tors. 

More recent capabilities allow you to 
set up virtual instrument-control pane ls 
for monitoring your business in real time. 

SEARCHING WITH AN EIS 
lntelligenceWare's Iconic Query lets you 

search for a particular item, generate a 


~~~·-

You can graph what-if scenarios. 

LightShip, for example, allows you to dis
play a chart of statistics as a bar graph by 
clicking on that prese nt ation in a sty le 
menu. You can then drag the bar graph 
next to the original chart and view both at 
the same time. Using a "v iew selector " 
window, you can size your graph and pop
ulate it with the names of some of the 
fields in the original chart (e.g., regions, 

The lines connecting Icons express 
the relationship among actions that 
comprise a sales transaction. 

Ill-Im-~~ Pur c h 111r. 
S hi11m1ml1 Ord e rs: 

I 
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PURCHASE . /\MOUNT > 6 .000 MID 
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You define each icon before you begin a search. 

The parameters shown define the customer icon. 


(Photo courtesy of IntelligenceWare, Inc.) 

years, and products). By scrolling through 
thi s window and double-clicking on the 
desired view, alternative presentations of 
your company's sales pe1t'ormance are dis
played, all in real time. You can even make 
the words in the main title change auto
matically according to the name of the 
view be ing displayed. 

Increas ingly, EIS makers are using hy
pertext to make data manipulation more 
powerful and intuitive. IntelligenceWare 's 
Iconic Query, for example, lets you spec
ify relationships between objects by draw
ing a line between them. This allows non
experts to ex press relationships that may 
not have been previously defined in the 
database and thus are unavailable to Icon
ic Query. For example, drawing a line be
tween a shipments icon and a customers 
icon expresses the notion that shipments 
are made to customers. 

EIS Potential Grows 
EIS vendors claim that the ir products em
power you to find relationships and trends 
in your distributed data so that you can 
quickly adopt new business strategies; 
many EIS users agree. According to 
Charles Smith , "20 seconds is not long to 
wait for a [business] strategy." 

But, obviously, issues such as data stag
ing and interchange need more attention
and they ' re getting it. This attention is ev
ident in the growing li sts of databases and 
compatible data formats supported, the 
higher level of built-in statistical-analysis 
functions , and the hypertext features. 

Still, the energy behind the acceleration 
of desktop EIS is the continuing expan
sion of client/server computing. According 
to analyst Wood at the Business Research 
Group, 51 percent of all personal comput
ers are networked, and 49 percent of all 
networks are interconnected to another 
network. Furthermore, a recent Business 
Research Group survey of 500 companies 
found that two-thirds of the companies 
either have begun to implement a client/ 
server computing strategy or have one in 
place already. 

According to Wood, the trend is unde
niable. " !J1 the past, the obstacle to EISes 
on the PC was the lack of a client/server 
infrastructure," he notes. " Now compa
nies are installing [that] infrastructure." • 

Randall D. Cronk 4 Boston, Massachusel/s, is a 
111a rke ti11 g co11 s11 lta11t fo r soft ware companies 
and a freelan ce write r 0 11 co111p11ter-i11d11stry 
topics. He holds an MBA in 111arketi11g fro111 
Clark Unive rsity (Wo rceste r, MA) . You can 
reach him 011 BIX clo "editors." 

Iconic Query lets you select Icons 
that represent your databases. 

128 BYTE JUN E 1993 



In the world ofWindows NT, Intergraph :S- applications bring a new 
level ofpower andsophistication to the technical desktop. 

The computer graphics industry has made another leap fmward. Under Microsoft's 

New Technology operating system, popular business programs and Intergraph's 

technical applications can run alongside each other on the 

"'l711J Microso/i- !11!1J1 ~i;m/1h allic111 c1J same computer. The same friendly Windows environment 

provides a.fit!! rc11tfie qf /1Jc!J11ical appears throughout the applications - word processing, 

applications, as well c1s rt wealth of spreadsheets, architecture, civil engineering, mapping, and 

pe1wmt! prod11cli1J1/y tool1·- complete all the rest CAD users can now spend time designing and 

solulio11s /or the tec!JJtiw l desktop. " drafting, not navigating through the operating system. 

Paul Maritz, Microsoft 
Senior Vu:e President ofSystems 



you work. Choose from unique Workspaces 

Ir.A MicroStation is general-purpose 
~ CAO software that runs on 
PCs,Macs, and UNIX workstations.It is a 
primary tool in lntergraph's solutions for 
the technical desktop. If you appreciate 
the economy of PCs but need sophisticated 
design power, take alook at MicroStation. 
It means amore productive, more profitable 
future for you and your company. 

LrAoshould give you the productivity 
edge you need to be competitive 

in today's business environment. You need a 
tool that streamlines the process of drafting, 

as well as a modeler that 
··1JlicroSlatio11 helps you create virtually 

i11cl11des a robust se/ any object- fast. You 
should be able to store<f 'W mpabilities and 
design data in relational 

giresyou ti rarie(J' qf databases without 

11~1s to render 1110tlel~. ·· programming.Your 

tnfoworld future depends on the 
ability to share data 

with your design team and other operations. 
MicroStation software gives its users this level 
of proficiency.And keeps them in tune with 
the best in applications solutions. 

Intergraph introduces 

MicroStation Version 5. 

It refines aproduct that is 

considered the state of the art in 

CAD graphical user interfaces 

(GUI). In doing so it boosts CAD 

to a higher level of usability. 


MicroStation Version 5brings renowned 
integration advantages to designers and 

engineers who need to run 
in the Microsoft Windows 
business environment - Wmdows, "MicroStation flCis an excep

W' • 
• ' • 1I I I I 
I I L...J . ' - ......,
- I I - . ' - .IM!tlf!tAm@ 

Windows for Workgroups, and Windows NT. EDITORS'tionalo•usable, jloweiful 

CHOICEpackage with sudJ rare andSoftware that puts you in charge. 

Today, userfriendly means more than easy 
it means software that empowers you.You 
control MicroStation through a graphical 
command center featuring icon command 
buttons ... pull-down menus ... tear-away 
palettes ... multiple, resizable overlapping 
views. The display is sleek. With no perceptible 
repaint,Version S's graphical user interface 
seems to float over your drafting and design area. 

MicroStation runs as an extension of the way 

designed for your profession.They configure 
the graphical CAD desktop for you and mana e 
the computing environment to your 
needs. Even discipline-specific drafting 
styles are provided. And it's all tailorable: 
Graphically build your own pull-down menus 
and palettes. Rearrange fields in dialog boxes. 
Disengage commands. You've got the power 
to create the interface that best meets the 
needs of the task at hand. 

CAD software should accommodate the way 
you think, work, learn - even change your 
mind.You should be able to select a different 
dimensioning system right in the middle of 
a command. Or modify a shape and have 

February 23, 1993 
exoticfeatures as 11onu11iform MicroStilion PC, 4.0.3 

rational B-sjilines. " 

PC Magazine 

all of the dimensions automatically change. 
Simple actions - like grabbing a line or 
object - should be so fast that they require 
no conscious effort. MicroStation performs 
functions like these as a matter of course. 
Other CAD software simply can't. 

Store information in popular 
relational databases - without 
programming! 



Apowerhouse of features gives 
you the productivity edge! 

MicroStation offers more 
functionality in one package 
than anyother CAD software. New 
dimension-driven design options 
help you design intelligently using 
geometric and dimensional constraints. 
Apply variables to the constraints 
and saveyour design for reuse 
with different parameters when 
creating similar objects or parts. 
These and more new capabilities 
like user-defined linestyles and associa
tive patterning and hatching - provide 
the most complete drafting environment 
available. 

Powerful tools help you create freeforrn, mathe
matically precise surface models. Model virtually 
any objec~ no matter how complex. Perform 
trim,blend, fillet, and Boolean operations 
betwren surfaces.You've got the simplicity of 
solid modeling without the overhead. 

V"1Sualizing your designs is easy and rost-illective 
with MicroStation's new photorealistic rendering 
capabilities. Light sources, shadows, transparen
cies, depth cueing, anti-aliasing, and bump 
and pattern mapping help you market your 
designs. You can even create flythrough 
animations and play them onscreen for your 
clients. MicroStation is a powerhouse of 
features in one package. 

The best bd for 1IE '!IJs inm:im eiNilme1t 

Users value the way MicroStation performs 
in the production environment On large 
projects, it's aclean-running, fast performer. 
One user said, "MicroStation is an all-encom
passing system ... capable of covering all facets 
of project managemen~ not just design and 
drafting." 

MicroStation users enhance productivity through 
real-time data sharing.True file referencing 
allows each member of a workgroup to easily 

and safely share files concurrently with others. 
It's peer-to-peer sharing of design information 
while everyone continues working - across 
multiple hardware platforms and networks. 

Run MicroStation with other Windows appli
cations.Cut and paste graphics in aWord 
proposal. Link document text with your 
MicroStation design file. Drive MicroStation 
graphics with an Excel spreadsheet Embed 
sounds and messages in your deSign file. 

•MicroStation 
All in all, ifyou combine MicroStation's integra

MicroStation Version 5 

reads and writes to 

AutoCAO .dwg format. 


·'Compared lo DalaGi lD, AuloCAD, and 

Ve1:mOID, Micro5'lalion is much fas/er .. " 

Computer-Aided 
Engineering 

tion capabilities with Windows' data sharing 
capabilities,you've got just what you'd expect 
from a '90s CAD product And you have a clear 
growth path to Intergraph's sophisticated 
application solutions for UNIX and Wrndows NT. 

=======Mt'IOI-- .,.,....M_M_ -.......,_ I'm ~- ..- .JEJ-·-.. ~ ..--
-·- ...- -~..- ll'9==;:=== = __ ,,....,.___ _ _,,, _,,.......,_, __""" 



Ir.A Beyond the immediate benefits, 
~ there are advantages that come 
from lntergraph's years of experience.In 
some industries, 25 years is not much. In 
computer graphics, 25 years is the lifetime 
of the industry.for almost aQuarter of a 
century,Intergraph has developed computer 
graphics systems - hardware, software, 
and support - for industries that rely 
heavily on maps, engineering drawings, 
and models to convey information. 

r limb the Statue of Liberty, ride Swiss RailLthrough the Alps, use the 1993 Rand 
McNally Road Atlas, or take a break with the 
world 's most popular soft drink. In these 
unexpected places- and hundreds of others 

you'll find the results of 
With /11lergrC1fJh ~- combining Intergraph's 

11/C:E geographic infor- computer graphics 
experience with users' mC1tion 5J•stem, 
ingenuity.

Calijomia ~- Division 

ofMines and C:eology 

C:obbell Hays 

Par/11ers !11c.. 

11 32-perso11 jlr111 , _,_._;?' 

uses Micmj/alio11 and Mode/Vie1v.fi-om 

!11te1gm/Jh to desig11 labomtories/oi- co1pora

tio11s ai!d 1111i1 1e1:1·ities. Saysji'r111 /1reside11! 

No11t1ld Cob/Jell, "71Jree-di111e11sio11al modeliug 

sho111s the scie11/isl e.ract61 ho111his /C1b is going 

lo !ooh.,. With MicmS!alion. G'obbell /-lc11•s cc111 

customize c111d reuse cells with .1y111bols of eq1tijJ

111e11!, cabi11el.1", (/ltd other hcw'c labji:atures. 

The Intergraph advantage. 

The arrival of a powerful new Windows oper
ating environment means tliat for the first 
time, hundreds of tl10usands of microCAD 
users will have access to the functionality 
and technical sophistication of Intergraph 
applications. 

Intergraph users satisfied with their systems. 
Intergraph's track record of technological 
stability and continuity is important: 

"/nle1gmpb bas gi11e11 me a compelilii-e adm11

lagejor rt 1u1111ber o_frem~1» " 

"No other 11e11dor could have gi1·e11 11s Iola/ 

binar11.flle comjJatibili~J'.for all !beseyears." 

'"/'111 a/inn he/ie11er that !hey ha11e the /Jr!sl CAD 

/1rod11cl 011 lbe marhel. ·· 

Daratecb Industry Update 
November 1992 

Integrate CAD processing with 
other Windows applications such 
as Word and Excel by taking 
advantage of complete support 
for Microsoft's Object Linking and 
Embedding (OLE) technology. 

I/Iii/ provide digital 

ma/Js to enable 

Calijo1?1im1s to deter

mine ifthey live in 

ris~)' earthquake or 

landslide zones. 

Long-term partnerships 
with customers worldwide. 

lntergraph's reputation for 
top-notch customer service 
follows thecompany around 
the globe as international 
business steadily increases. 
lntergraph's extensive 
customer support network 

continues to earn top ratings in customer 
satisfaction surveys. The most recent Daratech 
Industry Update quotes awide range of 



Li11mtec Co1port1tion uses thehigb-pe1for111ance solid modeling technology in 

/11/erg/'(/ph sEngineering Modeling System (EMS) to design productsfor least invasive 

surger1•. 71;e process ofide11ti}j1ing and de/le/oping new and innovativeproducts is 

Technical leadership. 

The list of disciplines addressed with Intergraph 
software is one of the longest in the industry 
and continues to grow. 

• Aeronautical charting • Architecture 
• Cartography • Civil engineering • Dispatch 
management • Document management 
• Electronics design • Energy exploration 
• Environmental resource management 
• Facilities management • Geographic 
information systems • Image proces.sing 
• Industrial design • Manufacturing 
• Mechanical engineering • Photogrammetry 
• Plant design • Publishing • Ship design 
• Surveying • Telecommunications • Urban 
planning • Utilities - gas,electric,water 

ht 39 ()/!be 50 departments oftmn.1t;ortation 

J/1 the United States, /11/e1;qraph applicationsjor 

surveying, civil engineeri11g, and G'/Senable 

the DO'l.\· to design and maintai11 the nation :1· 

lramjJorfation infrastructure. 

jimdamentalfor growth in 

the health care indust1J1, and 

Linvatec credits 

Intergraph systems 

for providing 

a strong 

competitive edge. 

New opportunities arise 

when you go with the r.AD standard. 


MicroStation can give you a foot in thedoor 
on major projects around the world. For 
example, the U.S.Army Corps of Engineers 
and their subcontractors use MicroStation
based applications. On the massive Hong 
Kong airport projec~ Intergraph has been 
named CAD supplier in the four contracts 
announced so far.Through numerous 
contractors and subcontractors, Intergraph 
applicationswiU play a major role in design
ing and building the new airport and 
township, as well as the railwaythat connects 
them to Kowloon and Hong Kong. 

Designed for Windows NT - the new 

Technical Desktop Series workstations. 


Intergraph has traditionally supplied complete 
software and hardware solutions. fn keeping 
with this tradition, Intergraph offers its own 
systems designed for Windows NT. They're 
oplimiz.ed for CAD immediatelyout of the 
box,with full networking capabilities built-in. 
So it's simply plug-and-play.And with an 
Intergraph workstation,displayclarity, high 
resolution, and graphics performance make 
viewing your work a pleasure. 

These fas~ affordable systems are perfect for 
running the new technical applications from 
Intergraph, along \vith thousands of other 
applications that run underWindows. And 
workstations in the Technical Desktop Series 

Low-cost suite ofAEC applications 

Feature-packed and avai lableat a low cost, lntergraph's 
Masterworks applications forarchitects andcivilengineer.; 
bringa new level of power and value to the technical 
desktop. Intergraph brings to theWindows world func
tions formerlyavailableonlyin high-end CAD systems. 
TheMasterWorks series includes these applications: 

Roadworks - transportation engineering 
DesignWorks- architectural design 
CogoWorks - coordinategeometry 
Frameworks - structural modeling 
SiteWorks - site design 

Whateveryour project, Masterworks will empoweryou to 
master yourdesign chal lenges. 

Affordable, expandable geographic 
information systems (GIS) 

With the Modular GIS Environment (MGE) solutions 
for the PC, Intergraph gives you the best ofboth worlds 
the powerof theworld's leadingGISon theworld's most 
popular computingplatfonn. Using MGE PCsolutions, 
youcan build an integrated, powerful GISwithout invest
ing large amounts of time, money,or resources. Start with 
asingle PC andaddworkstations and sophisticated soft
ware as your needs grow. Orexpand your existingMGE 
network with cost-effective PCseats. MGEPC solutions 
include: 

MGE PC-I - database creation andproject management 
MGE Grid Analyst PC- spatial modelingandanalysis 
MapInfo forWindows - desktop thematicmapping 
MGE ProjectViewer- read-onlydatabase display and query 

are fullyinteroperablewith othersystems on · · S!! ~I _-···- . - -~ your network. .1111t:. · ' · · ~........ ' _7.. · ·· """"'"' 
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Before you spend a dollai; look at 

the value ofyour investment. You 

can be high01 productive with 

MicroStalion spowerhouse of 

features for only $3,790 

CALL 800-345-4856 todayfor an 


lnJergraph Solution Genier reseller 


or sales representative in your area. 

Innovative technology - once the domain ofhigh-endsystems - is now available on the 
technical desktop. For a more productivefuture, this is whatyou need . .. 

Workgroup integration. 

Intergraph pioneered reference files, the 
technology that enables each member of a 
workgroup to easily share designs with others. 
And, since .dwg files can also be referenced, 
you can work with AutoCAD-created data in 
MicroStation. In the Intergraph distributed 
computing environmen~ you share informa
tion, printers, plotters, and storage devices 
and see dramatic savings in time and money. 

Integrated applications. 

Intergraph's integrated data management 
architecture provides acCess to technical 
information within applications and across 
disciplines. This means that lntergraph's 
applications can addres.s an entire project 
workflow from end to end. Access to informa
tion across disciplines is made even easier by 
the fact that all applications feature the same 
easy-to-learn-and-use graphical user interface. 

Smooth operation between operating systems. 

Many of Intergraph's customers operate on 
networks that include a mixture of worksta
tions and PG.5, so interoperability is essential. 
Because Intergraph application file formats 
are common across hardware platforms, there 
are no problems of data incompatibility or 
translation, and sharing data is easy. Also, 
basic Windows NT includes all the tools 
needed for TCP/IP communication with our 
UNIX-based systems, so users can mix UNIX
based and Wmdows NT-based workstations in 
their networks and enjoy smooth interoperability. 

Relational database support 

Intergraph data management tools feature 
built-in interfaces to Oracle, Informix, and 
other database management products. This 
support of leading databases in multiple 
environments enables you to create links to 
them without programming. 

Growth path. 

Ifyou choose to upgrade your hardware or add 
other high-end technical applications, Intergraph 
gives you a growth path.You can upgrade your 
system and continue to share files. 

Open systems and industly standards. 

Your investment in hardware and software is 
protected by lntergraph's continuing support 
of major standards for computing, network
ing,drafting, and design. 

Value-added services. 

Intergraph also provides support in the form of 
project implementation, customization, systems 
integration, training, and worldwide service 
and maintenance. 

Call 800-345-4856jar an Intergraph sales 
represeJ1/alive i11 your area. 
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I:m fM'tl System 

Apple's Midrange Mac aHeavy Hitter 

The Centris 650 packs a 

TOM THOMPSON 

U ntil early this year, the midrange 
Apple Mac intosh was the Mac 
Il c i, a 25-MHz 680 30-based 

computer. Now, with its Centri s line of 
Macs, Apple put this aging warhorse out to 
pasture. The 68040-based Centris line re
defines the norm for midrange Mac per
form ance. It also redefines the price of this 
performance: A three-slot, 25-MHz Centris 
650 with 8 MB of RAM and an 80-MB 
hard drive costs $3 l 69, and you can get a 
20-MHz Centris 6 10 configuration for as 
low as $ 1969. 

CD-ROM Included 
The Centris 650 looks just like a Mac IIvx, 
and in fac t it uses the same chass is. My 
evaluation unit was packed with goodies: 
8 MB of RAM, a 23 0-MB hard drive, 
built-in Ethernet, l MB of VRAM (v ideo 
RAM), and a CD-ROM drive. The cost of 
such a sys tem is $3939. The 1 MB of 
VRAM gives the Centris 16-bit color ca
pability on a 640- by 480-pixe l screen, 
making it use ful for most image editing 
and multimedia work. 

When setting up the Centris, I couldn ' t 
locate the packet with the usual high-den
sity fl oppy di sks containing system soft
ware. I was looking in the wrong place, 
because CD-ROM-eq uipped Centris sys
tems include sys tem software on a CD 
platter. The Centri s boots from this CD
ROM by default when it can ' t locate a 
bootable SCSI dri ve. You can also force 
the Centris to boot from the CD-ROM by 
holding down the Command-Option-Shift
Delete keys simultaneously as the com
puter starts. Either way, a CD-ROM boot 
lands you in the At Ease shell , a system 
shell th at puts you a mouse-click away 

wallop for just over $3000 

The Centris 650 
redefines midrange-Mac 
perfonnance by 
outrunning the Quadra 
700 while maintaining a 
price close to those of 
high-end PC clones. 
Equipped with a double
speed CD-ROM and a 25
MHz 68040 processor, 
the Centris 650 makes a 
solid multimedia 
platfonn. Here, the 
Centris 650 is quickly 
running Reactor's 
Spaceship Warlock 
interactive movie directly 
off CD-ROM. 

fro m applications 
that fo rmat the hard 
drive, tes t its in
tegrity, and install 
the operating sys
te·m. Other utilities 
all ow you to create 
high-density floppy 
di sks loaded with 
sys tem software, 
such as a bootable 
"crash fl oppy" that 
inc ludes .disk for
matting and repair 
applications. Storing crucial system soft
ware on a sturdy, read-only medium and 
providing ready access to it is one of Ap
ple's better innovations. 

A CD-ROM-equipped Centris can han
dle a wide variety of media. Its AppleCD 
300 CD-ROM supports CD-ROM XA 
(Extended Architecture), which lets it read 
multisession Kodak Photo CD format. A 
QuickTime compressor/decompressor pro
vided with the system software lets graph
ics applications transparentl y read the im
ages stored on Photo CDs. The AppleCD 

300 is a doubl e-speed 
If you're not quite ready to retire that Mac drive, which me an s it 
llci but want Quadra perfonnance, there's deli vers over 300 KBps, 
DayStar Digital's Turbo 040 1$1599). The twice the transfer rate ofTurbo 040 is a 33-MHz 68040 accelerator 
board. At boot time, the Turbo's faster earli er dri ves. I insert
68040 processor outraces the llci's CPU ed Reactor's Spaceship 
and takes control of the system. The Turbo Warlock interactive CD040 has a plug-in socket for a FastCache 
($399), an expansion module with a 128- ROM into the drive and 
KB, 12-nanosecond SRAM (static RAM) launched the software. 
cache. A llci equipped with a Turbo 040 Thi s softwa re makes
and a FastCache perfonned better than a 
Quadra 950. heavy use of gra phi cs 

and sound and is sensi

tive to system throughput. On a Quadra 
950 using a slower CD-ROM drive, I had 
to copy the fi les onto the hard drive to get 
acceptable performance. On the Centris 
650, I ran the interactive movie straight 
off the CD-ROM with snappy response. 

With the Centris's 68040 heart beating 
at 25 MHz, you would expect to get only 
Quadra-700-class performance. Howev
er, the BYTE application benchmarks 
show otherwise, with the Centris 650 run
ning abo ut 13 pe rcent fas te r than the 
Quadra 700. This is a conservative esti
mate, since I had to disable the processor 
caches (wh ich degrades performance) in 
order to run Word 4 .0 in the word pro
cess ing benchmarks. The combined ef
fects of ti ghtly integrated components 
(which reduces the clock cycles required to 
shuffle data about the system) and inter
leaved memory (w hich minimizes the 
c lock cyc les needed to access adjacent 
memory locations) result in a tremendous 
performance boost for the system. 

For those who bought a Mac IIvx and 
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Bm Macintosh Benchmarks 

Centrls 650 

Quadra 700 

PowerBook 165c 

PowerBook 180 

CPU 

DayStar Turbo 040 • •••••• 

Mac llcl 

Mac Classic II 

FPU Disk Video Applications 

~Worse Better., ~ Worse Better., 
-------~ 

All machines were tested using System 7.1. All results are indexed. For each test, a Mac Classic II= 1, and higher numbers Indicate laster performance. The lloaling-point benchmarks use the SANE library. 

Comprehensive test results and detailed configurations are available for all machines on request. 

The Mac Classic II used a 512· by 342-pixel screen, and the PowerBooks used 640- by 400·plxel screens. All others used 640- by 480-plxel screens. 

The Mac llci was equipped wilh an Apple Cache board and 8•24 GC display board. 

For 68040-based Macs, caches were disabled for lhe Word Processing tests, end PageMaker 4.2 was used for lhe Desktop Publlshlng tests. 


BYTE's Macintosh application be11.ch111arks pegged Ce11.tris 650 pe1for111.ance about 13 percenr higher than rh e pe1fo rma11.ce ofa Quadra 700. The 
PowerBook 165c is about asfast as a Powe rBook 180 on most tests, but it falls behind on benchm.arks that depend on video speed. 

are disappointed with its performance (it 's to a Centris 650. Be aware that the Centris 
actually slower than the older llci), there 's uses a new 72-pin RAM SIMM that is in
still hope. For $ 11 99, Apple offers a main compatible with the 30-pin SIMMs fo und 
logic board swap that upgrades the Ilvx in the Ilvx and older Macs . 

PORTABLE COLOR 

The PowerBook 

165c is more or 
less a Power
Book 180 under 

the hood: It con
tains the same 

33-MHz 68030 
processor and 

68882 FPU as does the PowerBook 180. But 

there's no mistaking the two because of the 

165c's passive-matrix color LCD screen. The 
smaller 9-inch panel uses a higher dot den
sity to achieve the same 640- by 400-pixel 
resolution as the 180 while displaying 256 
colors. The 165c's display is clear and bright, 

but you have to adjust the brightness to max
imum (thereby taxing the battery) to see it at 

its peak. Typical of passive LCD technology, 
the 165c's display also exhibits display arti

facts (colored streaks! as cross-talk volt 
ages leak to adjacent pixel lines. Never

theless, several BYTE editors (not just PowerBook Battery Life 
me! judged it to be the best passive-ma
trix screen they've seen. PowerBook 165c • •••• 

The low-level BYTE benchmarks PowerBook 1 BO 

gauged a Power&ok 165c (with 4 MB of Duo 230 

RAM and an 80-MB hard drive) similar in PowerBook 145 
performance to the PowerBook 180, ex

PowerBook 170 
cept for video. PowerBook 165c design

Minutes 
ers used DRAM, rather than dual-port· 

ed VRAM (video RAM!, for the frame buffer. 
Because the processor and display circuitry 
battle over access to this memory, video per

formance suffers. The slow display hampers 
throughput, causing some application bench· 
marks to plummet to apparent Mac llvx 

speeds. Since the rest of the computer oper
ates at 33 MHz, the performance penalty ap

pears only when an application makes heavy 
use of the display. I hope future color Power

Books avoid this design flaw. 

While 256 colors seems limiting, it's ade
quate if you need to run small group presen
tations and need to carry a bare minimum of 
hardware. You might not want to edit anything 

in Adobe Photoshop on the 165c, but profes
sional artists can use Photoshop to present 

portfolios of their work or to preview artwork 
while traveling. 

83 

100 

135 

151 

169 

Thanks to the ground-breaking Quadras, 
software compatibility for the 68040-based 
Centri s 650 was excellent. Aldus Page
Maker 4.2, Symantec's Think C 5.0.4, and 
Zedcor's FutureBasic 1.01 all ran without 
a hi tch. Scanning color images using Light 
Source ' s Ofo to 2.0 and an Apple Color 
OneScanner also went without problems. 
Adobe Photoshop 2.5 blitzed through load
ing and editing huge image files . 

The Centris represents a great step for
ward, providing excellent performance and 
solid compatibility for a price that puts it in 
direct competition with high-end PCs. If 
there's one thing wrong with the Centris 
650, it is-ironically- the price . Or at 
least the pricing structure. Prices between 
related Mac models usually diffe r by only 
a few hundred dollars, but the difference 
between a similarly equipped Centris 610 
and Centris 650 is closer to $ I 000. • 

Tom Thompson is a BYTE sen io r techn ica l 
ediror at large and a certified Apple developer. 
Yo u can reach him on BIX as " tom._thompson" 
or on the lntem er at romt@byrepb.byte.com. 

About the Products 

Centris 650 .. ...... $3939 Apple Computer, Inc. 
20525 Mariani Ave . 

PowerBook Cuperti no, CA 95014 
165c .....................$3399 (800) 776-2333 

(408) 996-1010 
DayStar Digital fax: (408) 974-6412 
Turbo 040 ..........$1599 Circle 1221 

on Inquiry Card. 
System Configuration 

Centris 650: 8 MB of DayStar Digital 
RAM, 1 MB of VRAM, 5556 Atlanta Hwy. 
230·MB hard drive , Flowery Branch, GA 
CD·ROM drive. 30542 
PowerBook 165c: 4 (800) 962-2077 
MB of RAM, 80-MB (404) 967-2077 
hard drive. fax: (404) 967-3018 

Circle 1222 
on Inquiry Card. 
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Safe Memory Management
Keeps Your System
Running Smoothly. 

Whats more annoying than losing work on 
your PC? Acrash or 'hang' destroys every
thing you've done since the last time you 
saved.That work is lost forever. 

11..vo major causes of crashes are memory 
conflicts and running out of memory. To 
avoid these problems, many users sacrifice 
productivity-enhancing TSRs or useful 
network utilities. And thats unfortunate, 
because the right memory management lets 
you have it all- safety and performance. 

Have Your Cake 
and Eat it, Too. 

QEMM-386" version 6lets you run your 
favorite programs and TSRs without fear of 
'out of memory' problems or conflicts. It 
provides the maximum memory right where 
your programs need it. 

The more memory you have, the more 
reliability you get. No other memory manager 
measures up to QEMMs performance. 

PC Weck A1Jiihi~!8' Netroom QMArS JS6Ma.t/ QEMM c~Blur Max 6.01
Ratings l!O lO 6.00 Anllyll'tctlllicl ll 

So f!WH t • I ~r. - •I •1· _{oml!!!lhl!i!)' 
lludwJrr - I - - •£ 1!1!1P.•lib 'lit 
Rrli~bili ty Q •I' I ,, 

" II ( 1 
tfilOTUU • ' 11. ,.,, •I II •~~i~~~i~w~ •• 111 • 'I I •QliJfliyO( 
Oocum entJtion - - - I I • -e GOOD wSATI SFA CTOR,. 8 SEEDS IMl'ROV EMENT 

PC Week carefully co111pnred tl1e111 nll n11d rnted 
QEMM-386 v6 tl1ebest memory ma11nger. 

What You Can Expect 
Maximum 
Conventional 
Memory_ Gain 
(default) 

DOSS OOS 3or4 DOS S 
alone 

withQEMM6 

Tliis is wlint QEMM-386 does for n typicnl PC. It 
reo1gn11izes memory to produce grenter speed n11d snfety. 

NobodyKnowsMemory 
Like We Know Memory. 

That's not bragging, just fact. As recently as 
two years ago, DOS ignored the importance 
of maximizing conventional memory. At that 
time, our QEMM-386 vS provided up to 
128K more usable memory. QEMM became 
a virtual necessity for 'power users.' 

Today, our latest QEMM-386 version 6 
surpasses even that achievement. Thanks to 
our new, smart 'stealth' teclmology, it finds as 
much as 96K more high memory than other 
memory managers. And speaking of other 
memory managers, not one has yet been able 
to match our performance. Instead, some 
have slashed prices or started nasty rumors 
just because they couldn't reliably deliver the 
same results. These tactics must not work, 
since we outsell all the others put together. 

QEMM. The Memory Manager
Millions Rely on Every Day. 

Considering its unsurpassed performance 
and the safety it adds to your system, its no 
wonder that 

1 
.H- ---

11
... '"""""" 

millions of PC .!"........" - . I ~
. ii
wJi:~ l 1111 rt PUUlllmQEMM

:~~~ss~~~ld be n~ It·i·· . i-.:-· r-;:r;j'.:'.~. ~·,
surprise that 'gurus' ~~ . .. 
and MIS managers g · 
consistently vote iiViiB\IIl ii\ln 
QEMM-386 the top ';"'"' '- :t;,;"lfJ,111:: :;.:;~= 
memory manager ~~~ 
. 11 ft 11 QEMM lins won more111 po a er po ' recognition tlin11 nll otlier 
year after year. memory 111n11agers colllbi11ed. 

Protect Your Productivity;

Keep Your Work Safe. 


Any task, from programming to writing the 
company business plan to composing a 
personal letter, takes time and thought. Your 
PC is supposed to make that process easier; 

your output better. When 
you can't run your favorite 
grammar-checking TSR or 
have to get by without a 
vital network utility, you're 

QEMM comes witli sacrificing productivity..
Manifest, tl1e 

awarrl'-wim1i11g Whether you're 
111emory nnalyzer running MS-DOS, IBM'" 

tliat Tielps you
avoid 111emory PC-DOS, DR DOS or 

conflicts. MS Windows, don't 
sacrifice; don't compromise; don't risk losing 
work. QEMM-386 version 6is the most 
powerful, flexible memory manager you can 
buy. Period. 

Quarterdeck Office Systems, 150 Pico Boulevard, Santa Monica, CA90405 (310) 392-9851 Fax (310) 314-4219 
Quarterdeck International Ltd., B.I.M. House, Crofton Terrace, Dun Laoghaire Co. Dublin, Ireland Tel.(353) (1) 284-1444 Fax: (353) (1) 284-4380 

©1993 Qu,1rtl.'rdl'C~ Office Syskms. Tr.1demarks are pm~rty of their rl'Sprctire O\\'nm.Circle 132 on Inquiry Card . 
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Discover why FoxPro, Clipper,
and dBASE were all written in C. 

Tiiere is a good reason why 
fy~ur database language was 
developed in C. In fact, there 
are many good reasons. 
C code is small. C code is fast. C code is 
portable. C code is flexible. C is the 
language of choice for today's professional 
developer. With the growing complexity of 
database applications, C is a realistic 
alternative. Now with CodeBase 5.0, you 
can have all the functionality, simplicity and 
power of traditional database languages 
together with the benefits of CIC++. 

Cspeed · fast code, true executables... 
FoxPro, Clipper, and dBASE were written 
in C primarily for speed. But those compilers 
don't really compile, they combine imbedded 
language interpreters into your .EXE. Now 
that's slow. For dazzling performance you 
need the true executables of C. With 
CodeBase you get the real thing, C code. 
Consider the following statistics, from the 
publisher of Clipper: 

1200 

SLOWER 
1000 

~ 
"Sieve of Erastothenes" 

Benchmark for Prime Number Generation 
Shows C to be incredibly faster! 

Csize · small executables, 
no added overhead... 
FoxPro, Clipper and dBASE would. like you 
to believe you need their entire development 
system to build database applications. But 

remember, those products are all written in 
C. So why do you need to lug all the ir extra 
code around? You don 't. CodeBase is a 
complete DBMS, in C. No fat executables 
stuffed with unused code. No runtime 
modules. No royalties. Just quality C code. 
CodeBase is just what you need. 

Cportability •ANSI CIC++ 
on every hardware platform... 
No other language exists on more platforms 
than CIC++. Why rewrite your entire 
application for DOS, Windows, Windows 
NT, OSl2 or UNIX? With CodeBase the 
complete C source code is included, so you 
can port to any platform with an ANSI C or 
C++ compiler. Now and in the future. 

dBASE Compatible data, index 
and memo fires... 
You want the industry standard. You need 
compatibility. Sure, dBASE is the standard , 
but every dBASE compatible DBMS 
product uses its own unique index and memo 
file formats. Only CodeBase has them all: 
FoxPro (.cdx), Clipper (. ntx), dBASE IV 
(. mdx) and dBASE TTI (.ndx). Now it's your 
choice, we're compatible with you. 

Announcing

CodeBase SJJ 


The power of a complete DBMS, the benefits of C 

NEW · Multi-user sharing_with
FoxPro, Clipper and dBASE... 
Now your multi-user CIC++ programs can 
share data, index and memo files at the 
same time as concurrently running FoxPro, 
Clipper and dBASE programs. No 
incompatibilities. No waiting. 

NEW · Queries & Relations 
1000 times faster... 
CodeBase 5.0 now lets you query related 

0 1991 Sniuitcr Soih•d"' Inc.;\ // righu re)<:f\"Cd. (.'odc8 il5l:' i! JI l1'3dc.·nrnrk ofScquircr Svfrw~rc Im:. All mhcr trJdc n~mcs n·fcrem:cd hcrd n ;m: pmpcny vflhc1r tCSpcl.'lll'C ~·omp;mic..> . M.-l drcrti$ill}; t.y M ii:m-l m 

Circle 137 on Inquiry Card. 

data files with any logical dB ASE expression. 
Our new Bit Optimization Technology 
(similar to FoxPro's Rushmore technology) 
uses index files to return a query on a 1/2 
million record data file in just a second. 
Automatically take advantage of this query 
performance by using our new CodeReporter: 

Product Bales Summary 
~.~..~..~,..~..~,,~••~••~,,~,H~,,,~hl: ~..~. D ...~,.~,,-1 Nov,1992 

ll!1illl0..i!il ~ l'rudu(\ 0 1un111y 

~ ~ ~ Oe.~bo.1t '3 '' ~. 111 00 
It;,,,,,.,,,.,,,:::,.,:;::,.,,...,,,;:;:,J,:rt1:""""""::;::,,.:;:, "°"·"'',,,:::::,.::-,,-1 Sorud S~Ht 59 121 .&Ei co 

MonUlly Summuy 121 S41.00l.OO 
tr.lonth; Foote r. ObJtct• : (: HeF ht O .OPlllnt1 

FF RW1JJ B!ll!l'C! 
Ou•nlfly 

1r.~==··,,,,··"'"'~"=1 · 0..,,·~.,,".,,"'cf--"~".,.~.,......,.~,.~-1 ~:::dsh..I ~~ :~~:m~ 
V-- ----- I MonlhlySummuy SU.137.00 

_________, Summuy 236 Ul.740,00 

To use CodeRepor1e1; 
si111ply draw your report, 1he11 include ii in any 
program you write. Call 4031437-2410 now for 
your FREE working model ofCodeReporte1: 

New · Design complex reports
in just minutes... 
Our new CodeReporter takes the painstaking 
work out of reports. Now simply design and 
draw reports interactively under Windows 3.1, 
then print or display them from any DOS, 
Windows or UNIX application . 

SPECIAL •FREE CodeReporter
Order CodeBase 5 before July 31 , 1993 
and receive CodeReporter for free! This 
offer includes our no-ri sk, 90-day money 
back guarantee, so order today! 

#2 09 , 9 6 4 4 - 54 AVE . EDMONT O N , A B . C A NAD A T 6E -5V 1 

Cod11:8a1e 5.0 
1,..;~""'l;;l'Jll The CIC++ Library for DataBase Management 

Cal/Now 
~' 403-437-2410 
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Microsoft's Visual C++ 
It's not quite Visual Basic gone to C, but this enhancement to C++ 7 .0 

removes some of the drudgery of Windows programming 

M 
JIM HURD Visual Workbench and App Studio provide 

a much stronger programming 
environment than Microsoft CIC++ 7 .0. icrosoft's Visual C++ brings A high level of integration and nice visual 

welcome, sweeping changes tools up the ante in Windows development 
to the Microsoft C/C++ 7 .0 environments. 

programming environment. The familiar 
character-mode Programmer's Workbench 
IDE and Code View debugger are replaced 
in a single stroke by Visual Workbench. 
The menagerie of resource-creation and 
editing tools on which most Windows pro
grammers cut their teeth is superseded by 
an all-in-one resource utility called App 
Studio. A new version of the Microsoft 
Foundation Classes (MFC 2.0) greatly en
hances the value (and doubles the size) of 
Microsoft's application framework. Taken fic ult to use but provides addi 
together, these changes represent a major tional features , such as ca ll 
shift toward removing some of the com graphs and caller graphs and the .!. 
mon hurdles C and C++ developers face ability to filter the class hierarchy 
when moving to Windows. for selected symbols. For basic The debugger integrated into Visual Workbench. It's 

But Visual C++ won't do for C++ what browsing, neither is superior. Unlike tra Windows-hosted (finally), but its features are those 
Visual Basic did for BASIC. Visual C++ ditional browsers (but like Borland's), the common to many other debuggers, and it doesn't 

support remote debugging. Visual C++ also ships withhas little in common with Visual Basic Visual Workbench browser does not let CodeView. 
other than its ability to use VBX-style con you view or edit code directly . Instead, 

trols . However, the common ground that clicking on a method moves you to the of integration translates to increased pro

VBX controls provide is important: It's editing window, opening one if necessary. ductivity. However, I sti ll had to use Nu

the path that makes it possible to proto Microsoft ' s first Windows-hosted de Mega's Softlce to trap the nasty bugs. And 

type in Visual Basic and move to a fin bugger, a component of Visual Work since the Visual Workbench debugger 

ished application in C++. bench, is short on bells and whistles. It doesn't support remote debugging, you 


doesn ' t offer the wide feature set of the need to use a large monitor to give yourself 
Visual Workbench MultiScope debugger, but fortunately it is enough space for both debugger and target 
Visual Workbench is an integrated devel more robust. As with the debugger in Bor application. I missed the ability to debug 
opment environment that replaces C/C++ land' s DOS IDE, you can set breakpoints code on another machine, but not badly 
7.0 ' s Programmer's Workbench. With a at any time and jump directly into theed enough to use CodeView (also included 
full-blown Windows interface, an inte itor when you find a bug. This high level with Visual C++). 
grated debugger, and background 
compilation, Visual Workbench App Studio 
goes far beyond its predecessor. Like Borland's Resource Workshop, 


Visual Workbench provides a App Studio integrates a collection 

straightforward cut/copy/paste edi of resource editors, including edi
MFC 2.0FEATURES
tor similar to the one in Borland tors for dialog boxes, menus, bit 
C++. Like Borland's IDE editor, the maps, icons, cursors, and string ta

• Printing, including print previewVisual Workbench editor can high bles. App Studio goes beyond Re
light code syntactically- for ex • Multiple Document Interface, with toolbar and status bar source Workshop with its Class 
ample, keywords in red, comments Wizard, support for VBX controls, • Split windows for VBX controls 
in green, and preprocessor instruc and a superior user interface. 

• Dialog box controls in windowstions in blue. This may seem triv The Class Wizard fonns the link 
ial, but it helped me catch bugs that • Drag-and-drop file manager support between App Studio and Visual 
are easily missed. Workbench. Programmers can se

• OLE
The source browser from Pro lect a control in App Studio and 

• Context-sensitive helpgrammer's Workbench gets a Win quickly jump to the code in their 
dows face-lift in Visual C++. Com • Code placed in shared DLL program that implements that con
pared to Borland's browser, the trol. If you haven't written the code 
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the contro l palette along with theEXECUTION SPEED 
standard Windows controls (e.g. , butUsing Thomas Lane's JPEG file-compression 
ton and check box) and makes itsutility, I tested the execution speed of Visual 

C++ versus Borland C++ running under properties accessib le through the 
property editor. Through the Class Windows . Execution times, in seconds, are 

shown for speed-optimized 386 code in both Wizard feature, App Studio can gen
cases. erate code for mapping VBX mes

sages to C++ methods. The ease of
BORLAND C++ 3.1 VISUAL C++ using off-the-shelf VBX controls is 

JPEG to PPM 6.6 6.8 
JPEG to GIF 16.6 20.0 
PPM to JPEG 11 .5 8.6 

yet, the Class Wizard wh ips up a simple 
template . 

Unli ke the Application Wizard (de 
scribed below) , which is used once to set 
up a project, the Class Wizard is in con
stant use. The Class Wizard's main pur
pose is to map Windows messages to ap
propriate methods that you define; add ing 
a new menu command is a reason you 
might invoke the Class Wizard. However, 
you can also use it as a simple browser. 

App Studio supports VBX controls. Im
porting a VBX control integrates it into 

a big plus for Visual C++ program
mers. In testing Visual C++, I often 
added features in the form of VBX 
controls that I would not otherwise 
attempt. 

VBX controls are convenient, but they 
don't replace a good class library. Com
pared to using grids with MacApp, for ex
ample, the VBX grid control is easier to 
implement but not as flexible. The VBX 
grid can hold text, numbers, or pictures, 
but the MacApp grid class can be sub
classed to di splay whatever you want. 
Also, many of the VBX controls are cos
metic adj ustments that acid little function
ali ty. Still, I often found VBX controls to 
be the shortest path to a fi ni shed product. 

The real solution, of course, is to use a 

l(ey Application Framework Classes 

Mac programmers will feel at home with Visual C++'s new Microsoft Foundation Class 
libraries: Much of the new terminology and architecture have been borrowed from 
MacApp. Here are a few key classes: 

CObject supports nm-lime class identification, streams, and collections. 

CCmdTarget command targets are objects that lake part in the dynamic command routing. Menu commands, for 
example, traverse the command chain until "handled" by acommand target. 

class library where you need a class li 
brary and a control where you need a con
trol. Fortunately, Visual C++ 's MFC 2.0 
class library is no slouch. MFC 2.0 can 
dramatically reduce the amount of code 
needed for a basic Windows program by 
providing an arch itecture and a set of pre
built components. Unlike its predecessor, 
MFC 2.0 adds real functionality to pro
grams that use it. MFC eclipses other Win
dows frameworks, but it still has a number 
of weaknesses compared to some appli
cation frameworks, notably MacApp. 

The Application Wizard feature pro
vides a quick way to create all the files 
needed to start a new project using the Mi
crosoft Foundation Classes. The Appli
cati on Wizard is li ke a she ll script on 
steroids: Check items in a dialog box, spec
ifying a few names and planned applica
tion feat ures (such as OLE or drag and 
drop) , and the Application Wizard creates 
a project directory complete with make 
file and basic application shell. By using 
the Application Wizard, I quickly created 
the shell for an OLE test application that 
instantly had the basic men us, toolbars, 
and so on. 

The Deciding Factors 
Visual C++ is not the perfect compiler. 
Compilation can take two to three times 
longer than it does wi th Borland C++ 3.1. 
If you don't muck around with Microsoft 's 
tedious precompilation procedure, the dif
ference can be a factor of 10. The quality 
of generated code is roughly equal to that 
of code from Borland 's compiler (see the 
table "Execut ion Speed"). Visual C++ is 
sti ll based on CFront 2.1. Templates, ex
ceptions, and flat-model 386 code gener
ati on clidn ' t make it in to this release. 

COocument objects manage an application's data. CDocumenl subclasses inherit default file-interface functionality, 
such as load, save, and save as. 

CWinApp does many things for MFC applications automatically, such as maintaining the Windows menu and updating 
the list of recently used documents. Every MFC application has aclass that descends from CWinApp. The single 
instance of this class is the application object. 

Sti ll , Visual C++ clearly sets a new tar
get for the quality of development envi
ronments . It's a stunning upgrade that 
should be immediately embraced by any
one using Microsoft C/C++ 7.0. Users of 
other compilers will have to weigh the 
advantages of Microsoft ' s advanced en
vironment and application framework 
against the lack of templates and relative

CVBControl supports use of Visual Basic controls within Visual C++ programs. ly slow compilation . You may find that 
you have a place for more than one C++ 

CView objects are responsible for displaying data. These objects manage screen repainting and printing. compiler in your soft
ware toolbox. • 

CFonnView allows windows to be created in App Studio using the same tools used for dialog creation. Unlike dialogs, 
Jim Hurd is vice pres

form views can be resized and scrolled. ident of R&D at Na
tional Software Testing 
Laboratories ( Plymowh CEditView provides basic text editing in aview wrapper. It's limited by functionality of the Windows edit control-one 
Meeting , PA ). You can 

font, no styles, and alimited amount of text. reach him on BIX clo 
"editors ." 

About the Product 
Visual C++ ....... .... $499 
Microsoft Corp . 
1 Microsoft Way 
Redmond , WA 98052 
(800) 227-4679 
(206) 882-8080 
Circle 1229 on Inquiry Card. 
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The Worlds First Universal File Editor 

Edit Any Text/Data/Binary File Up To 2 Gigabytes 

o Unique multi-mode, multi-file editor 
handles any text, data or binary file. 

o Edit DOS, Unix and Mac text files, 
fixed and variable length data records. 

o Edit in ASCII , Hexadecimal or 
EBCDIC, or combination of modes. 

o Edit database, mainframe, Postscript, 
.EXE and other non-standard files. 

o Hyper-browse CD-ROM files. 

o Full featured program editor. 

D Convenient word pro~essing . 

o Also VEDIT for only $89. 

Until now, data files, such as database files, downloaded mainframe 
files, Postscript and plotter output, .EXE executables and other 
non-standard files were areal headache if you ever had to view, patch, 
search, search/ replace or extensively edit them. 

Traditional text editors can 't handle these files because they are 
non-standard or too big. Traditional disk utilities allow only the most 
primitive viewing and patching. Just a single corrupted data file could 
take days to fix, and you sweated and cursed the whole time. 

A new way to handle data files 
VEDIT lets you edit data files as effortlessly as text files. Its secret is 
incredible speed, huge file capacity and special editing modes. 

File modes support DOS, Unix and Mac style text files plus data files 
with fixed length or variable length records. Display modes include 
five ASCII modes, Hexadecimal and EBCDIC, or split the screen for 
any combination. Search using pattern matching or regular expres· 
sions, cut and paste data files, and much more. Long lines can be 
horizontally scrolled or wrapped onto multiple screen lines. 

Handle nasty "text" files too 
Text files may sound easy to edit, but other editors choke when they 
hit embedded control (null) characters, very long lines or the 400 
Megabyte file you are trying to put onto a CD-ROM. VEDIT handles 
all text files effortlessly and automatically detects the correct file type. 
With VEDIT you can conveniently edit any file you will ever encounter. 

Speed, speed, speed 
Only VEDIT has the speed to edit multi-megabyte files. Traditional 
text editors such as Brief(tm) and Sage(tm) are much too slow to edit 
files much larger than memory; and Multi-Edit(tm) is 7 times slower 
than VEDIT. And none of them can efficiently edit data files. 

VEDIT Brief Multi-Edit Sage 
Edit data/binary files Yes No Some Some 
Support fixed-length records Yes No No No 
Maximum line length Unlimited 512 2048 65K 
Maximum file size 2000 Meg 32 Meg 32 Meg 100 Meg 
Hex/EBCDIC editing Yes/Yes No/No No/No No/No 
Multiple display modes Yes No No No 
Fast browse of CD-ROM Yes No No No 
Global search/replace 
In 10 Meg file 2:49 min >24hours 20.0 min 2:10 hour 

Ultimate programmer's editor 
Long a favorite among programmers, VEDIT 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 develop· 
ment. Word wrap, paragraph formatting , justification, centering and 
many printing options are ideal for text processing. 

Its unique compiler support integrates tools from different vendors 
and fully supports"make". VEDIT PLUS has the most powerful macro 
programming language of any editor. It's ideal for translating files 
from one format to another. 

Easy to learn, easy to use 
An intuitive user interface with drop down menus, hot keys, mouse 
support, optional scroll bars, context sensitive help, point and shoot 
file selection and unlimited keystroke macros make VEDIT PLUS easy 
to use, easy to learn. Safety features include 1000 level undo, 
auto-save and optional backup files. 

The entire keyboard layout and everything in VEDIT is configurable 
with easy to use menus. With over 100 configuration parameters you 
can fine-tune VEDIT to your exact needs and preferences. 

Installation is trivial. Only the 85K VEDIT.EXE is required (no 
overlays) and a full installation is only SOOK. 

DOS UNIX QNX 
~----

FREE Fully Functional Demo! 

Call 1-800-45-VEDIT 


Confidently order your 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: $385; UNIX/XENIX, QNX, FlexOS/IBM 4680: $285. 

A new, fully functional demo of VEDIT PLUS and a shareware VEDIT 
Jr. are available on our BBS at (313) 996-1304. 

Toll Free: 1-800-45-VEDIT (1 -800-458-3348) 
Telephone: (313) 996-1300, Fax: (313) 996·1308 Greenview Data 
Mail: P.O. Box 1586, Ann Arbor, Ml 48103 
VEDIT is a reg istered trademark of Greenview Data, Inc. All other product names are 
trademarks or reg istered trademarks of their respective holders. 

Circle 76 on Inquiry Card (RESELLERS: 77) . 
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Two Roads to Windows Databases 

Paradox for Windows and FoxPro 2.S for Windows migrate from DOS. 

One's good for a client-server setup; the other's built for speed. 

STAN MIASTKOWSKI AND 
MARC SCHNAPP 

I f there 's one thing you can be certain 
of these days , it 's that wherever you 
find Borl and , you ' ll also find Mi

crosoft. So it 's not surprising th at both 
companies have moved well-establi shed 
DOS database managers to Windows
though each by a di ffe rent route. Borland 
has redes igned Paradox to full y ex ploit 
OOP (object-oriented programming), while 
FoxPro 2.5 for Windows remains true to its 
Xbase he ritage and still boasts blaz ing 
speed on demanding jobs. 

Paradox for Windows 

Paradox, Bortand's powerful relational database 

program, has evolved through four DOS versions 

during the past decade. The latest incarnation, 

Paradox for Windows, is a complete rewrite and re

design, including aggressive object-oriented ac· 

cess. 

Data Access and Connectivity 
The heart of Paradox for Windows is the 
Borl and InterB ase Engine, a core tech
nology that will be the heart of all the com
pany 's database products . The InterB ase 
Engine's biggest adv antage is that it of
fe rs potential nati ve access to a wide range 
of data fo rmats. 

The first re lease of Paradox for Win
dows lets yo u use Paradox and dBase 
(.DBF) files. Borland promises SQL ac
cess within the next few months, to be fo l
lowed by modules for lnterbase, Oracle, 
and Microsoft/Sybase, among others. The 
important thing to underline about the In 
terBase Engine is the native data access. 
No expo1ting or importing is involved. We 
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were easily able to create a sophisticated 
linked database that used a mix of both 
Paradox and dBase fi les . 

Paradox has always offered extens ive 
built-in multiuser support, which has been 
extended with Paradox for Windows. In a 
network setup, multiple users can work 
with data on a central server running Para
dox fo r Windows. File and record loc k
ing is automatic, and the database owner 
can further restrict access to files through 
read and write locks. 

Creating a new database with Paradox 
fo r Windows isn ' t much di ffe rent from 
using any Windows database. You do have 
a few choices, however, such as choos ing 
whether you want to use Paradox for Win
dows, Paradox 3.5 , or dBase format. 

Pa rad ox fo r Windows offe rs some 
unique fi e ld types , although they' re not 
ex portable to other database managers . 
Besides the standaJd database fie lds, Para
dox for Windows has dynam.ic memo and 
forma tted memo f ields that are useful fo r 
storing large amounts of text. The format
ted memo fie ld lets you give rich text at
tributes such as fo nt, s ize , and co lor to 
stored tex t. 

Stored data is often more than tex t, so 
Paradox for Windows also has two other 
unique fi eld types: graphic and BLOb. As 
the name implies, graphic fi elds hold stan
dard graphics fi le fo1mats, including BMP, 
EPS, G lF, TIF, and PCX. BLOb (Binary 
Large Object) fi e lds ho ld virtua ll y any 
type of binary data. ln a database envi
ronment, you're li ke ly to use BLObs for 
audio and motion-video files, or perhaps a 
CAD draw ing. OLE fi elds are a special
ized fmrn of BLObs. Using Windows' Ob
ject Linking and Embedd ing, they let Para
dox fo r Windows ac t as an 
OLE host. Clicking on an 
object in an OLE fie ld 
launches the associated ap- Paradox 
plication. 

the screen an object that you can manage 
and manipulate. Paradox for Windows is 
the first major Windows application that' s 
completely object-mi ented. From a user- in 
terface standpoint, objects are primarily 
visual entities that encapsulate ( i.e., hide) 
packets of code and data. That's one reason 
it 's so difficult to explain how the inter 
face works in Paradox for Windows. You 
have to see and use it. The Object Inspec 
tor is the key to the object-oriented inter
face . When you point to anything on the 
screen and click the right mouse button , 
you see a menu showing all the properties 
that are assoc iated with the object. 

One fa mili a r fea tu re of Paradox fo r 
Windows is QBE (Query by Example) . 
Paradox was the first to incorporate it into 
database technology, and it works much 
the same way in Paradox for Windows as 
it does in the DOS version, although it 's 
more graphical. Creating a query is st ill a 
matter of checking the fie lds you want to 
search and entering search criteri a. It re
mains one of Paradox's most powe1ful fea 
tures. 

Form and report design has been vas tly 
extended in Paradox fo r Windows. The 
program ' s aggress ive object orientat ion 
makes the process more obvious and con
siderabl y more capable. 

Data Modeling 
Paradox fo r Windows extends Paradox 's 
data models. You can use the usual single 
and multi fie ld primary indexes, but you 
can also use secondaJy indexes. This pow
erful concept can dramatically speed up 
operations as well as create complex re
lationships among tables. 

The program has many data-integrity 

THE ROADS TAKEN 

FoxPro 
• Object-oriented • Xbase-oriented 

• Multiuser support • Multiuser support More Than a Windows 
Interface • Native access to a wide • Superb speed via Rushmore 

range of data formats query-optimizationParadox fo r Wind ows ' 
via lnterBase Engine technologyDatabase Desktop interface 

is new and completely dif  • Graphical query by example • RQBE with optimized SQL 
fe rent. The inte1face makes links 
everything that appears on 

http:dynam.ic


features. Most notable is referential in
tegrity using foreign keys. This Jets a data
base contain rules and conditions about 
what you can and can't do with its data. 
Also important is domain integrity, which 
lets you specify a valid set of values for a 
field . 

Paradox for Windows shines at con
structing extremely complex data rela
tionships. The program's graphical object
oriented approach helps cut through the 
complexi ty of creating relationships such 
as one-to-many-to-many-to-many-to-one. 

Application Development 
Paradox for Windows' Database Desktop 
has all the tools necessary to create a wide 
range of databases . But if you want to do 
more, there's ObjectPAL. The successor 
to the DOS version's PAL (Paradox Ap
plication Language), object-oriented Ob
jectPAL is itself a paradox because of its 
range. 

A user without programming experi 
ence can easily use ObjectPAL to cus
tomize an application. For experienced 
developers, ObjectPAL is a powerful ap 
plication development environment that 
Jets you use either its custom program
ming language or a visual drag-and-drop 
approach . There's a downside: PAL pro
grammers have a great deal new to learn. 
It ' s also very difficult to convert existing 
PAL programs to ObjectPAL. 

FoxPro for Windows 

Don't think of FoxPro 2.5 for Windows only as a 

Windows DBM5-atthough it certainly is a re

spectable one. As the first Windows incarnation of 
FoxPro, FoxPro for Windows' key strength is its 
ability to quickly migrate DOS FoxPro applications 

to Windows. FoxPro applications will run with min
imal adjustments on both the DOS and Windows 

sides and are also compatible with dBase Ill Plus 

and dBase IV. 

The New Face 
FoxPro 2.5 for Windows' user interface 
is close to that of FoxPro 2.0, although 

some menus and menu items have been 
shuffled to accommodate Windows con
ventions. For instance, the Windows ver
sion eliminates the DOS menu bar and 
places its utilities in the Help menu . In ad
dition to the common Windows menu bar, 
FoxPro for Windows features a command 
window into which you can type Xbase 
commands. The main screen area becomes 
the TTY terminal for feedback on inter
active commands. You can create MDI 
(Multiple Document Interface) child win
dows using Xbase DEFINE WINDOW 
commands or by invoking data-manipu
lation surfaces and design tools. FoxPro 
includes a screen painter with a user-mod
ifiable Xbase template fi le to generate 
Xbase code. 

Fox Pro for Windows' screen painter, 
report generator, and label maker let you 
manipulate screen objects directly, but this 
is not by any means an OOP environment. 
FoxPro's programming language is a di
alect of procedural Xbase . Applications 
written using the supplied design tools can 
be moved back and forth between DOS 
and Windows using a "transporter" tool. 
To exploit DDE, FoxPro for Windows 
adds commands that turn FoxPro into a 
DDE server or client. 

Leaving the Shadow of dBase 
The FoxPro series was designed to live in 
a dBase world. FoxPro for Windows' un
derlying dBase-clone heritage becomes 
quickly ev ident when you examine the 
Xbase code it generates. FoxPro for Win
dows comfortably runs dBase III Plus 
code. However, there are sti ll semantic 
differences between FoxPro for Windows 
and dBase IV. Microsoft has created a 
dBase IV Migration Kit to move dBase 
IV programs into FoxPro. The kit centers 
on a FoxPro application that analyzes the 
syntax of dBase programs. 

FoxPro for Windows makes several 
significant leaps over dBase IV. FoxPro 
adopted dBase IV 's concept of a single 
fi le holding multiple index express ions. 
This means that indexes are continually 
updated as data is entered into tables. Fox
Pro amplifies the idea by using its own 
file structure with bit-mapped indexes and 
advanced query optimization. 

To gain the most from FoxPro, you 
index just about every field. With queries 
that inc lude matches agai nst multiple 
fie lds, FoxPro can generate fast result sets 
by finding the union of records with hits 
in the various indexes. FoxPro uses query
optimization technology, known as Rush
more, which has been responsible for up-

A FoxPro 2.5 for DOS character-based screen 
created using the screen painter. 

The same code runs under Windows unmodified, 
but the resutts aren't very Windows-like. 

~ ;~: .. : ·. ;;.:..:.:... ::; '· ·~·:............... ·"1

II 11•~" 1 "' '"'6 '" ".""''k~ri· '' ' ' 
'I I " (j• I' •'I "'II I , 1 ~ 1 •l<n•l 1' I 
•l• rn1u•U1•'l'tn•1• l h•IJ.,1J[[>f.)S,,1 

"'" • ' '" '"~ '" " •lltl • 1· ' • 1 ly' 1:J ~ .~::.~:. ~j l7t:i; ,::,:::irjl:~ ~~ :·~ ',:. ~: :•)' : 
'a o·1t1 a ....... 

o w ... - ..... 
o'-"""''"" o-

OEJ [!;!] (Sii3 ~ 


After treatment with the Windows screen designer, 
the application is enhanced with Truelype fonts 
and an OLE picture field. 

ping market standards in PC database per
formance. 

Data Access and Types 
Although Microsoft has touted ODBC 
(Open Database Connectivity) as a solution 
for universal connectivity to various data
bases , FoxPro 2.5 has no access to SQL 
database servers. FoxPro for Windows can 
access dBase III and dBase IV tables and 
will generate FoxPro index fi les automat
ically on the first access . FoxPro data can 
be exported to ASCII, dBase III , DIF, 
SYLK, WIG , WKS , WRl , and Excel for
mats. 

Like previous versions, FoxPro for Win
dows supports multiuser operation. DOS 
and Windows versions of FoxPro respect 
each other's locks. No new commands 
have been added to the existing set of 
record- and file-locking and error-handling 
constructs. 

FoxPro for Windows continues to use 
fields that can hold binary data. There is 
also a new General field type. FoxPro for 
Windows is an OLE client. By d.efining a 
fie ld as type General in a table, you re
serve a space for linked or embedded ob
jects. There are no menu options to invoke 
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I:O!l fMii Two Roads to Windows Databases 

The RQBE module generates a unique 
FoxPro flavor of SQL that runs queries 
against DBF files. In addition to the stan
dard SQL aggregate funct ions, FoxPro Performance Comparisons 
SELECT statements can include Xbase 

RICK GREHAN 

I tested the pe1formance of FoxPro 
2.5 for Windows and Paradox for 

Windows with a subset of the BYTE 
Lab/NSTL database benchmarks. 
These benchmarks consist of four 
transaction tests and three queries. 
Running the benchmarks required 
porting them from their DOS origins to 
the Windows environment. FoxPro for 
Windows happily recompiled the 
benchmark source code and was ready 
to run in just minutes. However, I had 
to completely rewrite the PAL source 
code written for Paradox to work with 
Paradox for Windows' ObjectP AL. 

The tests simulate database opera
tions for a book order-entry system 
using five tables : book, author, link 
(for associating author names to book 
titles), orders, and entry (where each 
entry record represents a line item at
tached to an order). I ran all the tests on 
a Gateway 50-MHz 486DX laptop 
with 7 MB of RAM and a 120-MB 
hard drive. The results (in seconds) 
appear in the table. 

time the lead is healthy. However, in 
the third query-a demanding five
table join-FoxPro shines. FoxPro's 
secondary indexes and Rushmore op
timization seem to give it the edge on 
more complex data sets. 

In the transaction tests, Paradox 
does well across the board. Transaction 
test I requires an exact search, and 
Paradox does marginally better than 
FoxPro. Transaction test 4 is a simple 
update test, requiring an exact search 
as in test 1, and again Paradox is slight
ly faster. 

Transaction tests 2 and 3 are more 
complex, requiring a search of a large 
table (25,000 recoi·ds in one case) us
ing an inexact key. ObjectPAL's set
Fi l ter method, which enables you 
to create a restricted view of an other
wise huge index, enabled Paradox to 
outrun FoxPro's seek command. 

Overall, it appears that Paradox for 
Windows has the upper hand. The en
gine beneath the new Paradox is a 
complete rewrite of the engine living 
beneath the DOS version of Paradox. 
Borland 's engineers claim that this 
new engine contains both ISAM-type 
(indexed sequential-access method) 

operations and 
table-type operaThe Results BENCHMARK RESULTS 

On the simple queries, tions. From a 
FOXPRO PARADO X performanceParadox does well. 

The first query test in Query tests 	 standpoint, the 
volves a single-table #1 5.14 4.50 rewrite was ob-
search, and Paradox #2 67.23 34.01 vious ly a sue

#3 15.41 36.77 cess.outdoes FoxPro by a 
hair. The second que Transaction tests 
ry requires a three #1 
table join, and again #2 
Paradox hits the fin #3 
ish line ahead of Fox #4 
Pro, although this 

OLE, but FoxPro for Windows adds a new 
APPEND GENERAL command to store 
objects in a table under program control. 

RQBE 
The nongraphical RQBE (Relational 
Query by Example) procedure for joining 
FoxPro tables lets you select picklist items 
for tables and join conditions. FoxPro sup
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Rick Grehan is 
12.53 10.86 technical director 
48.97 28.49 of the BYTE Lab. 
29.75 21 .05 You can conta c t 

4.83 	 2.84 him on BIX as 
"rick_g." 

ports outer joins, and the table browser 
wi ll display one-to-many relat ionships. 
RQBE resu lts are directed to the user's 
choice of a temporary cursor, a browse 
table, a stored DBF table, a report, a label, 
or a graph. Selecting a graph output in
vokes a graph "wizard" that aids the user 
in selecting from an Excel-like gallery of 
charts. 

functions and expressions. Optionally, you 
can preview SQL code and save it for 
reuse. 

FoxPro 's RQBE and Rushmore query
optimization technology are intimately 
linked. Although Xbase programmers have 
always been able to link files, FoxPro can
not optimize these links; it can optimize 
only the performance of SQL joins. The 
RQBE facility is an easy way to do so. 

Which for Windows? 
Paradox for Windows pushes the edge of 
database technology while retaining sur
prising ease of use. The product has layers 
of features and abilities. The heavy-duty 
marketing batt le between Borland and 
Microsoft over dominance in the growing 
database market unfortunately gives the 
impression that high-end databases are 
easy-to-use necessities for nearly every 
computer user. That's not the case. Para
dox for Windows is most comfortable in a 
client-server environment handling huge 
amounts of data. 

FoxPro for Windows benefits from user
interface refinements and language en 
hancements, but its real value is in its 
heritage; it 's simply the most formidable 
Xbase contender now available. It offers a 
potent combination of high performance, 
slick tools, and a smooth multiplatform 
migration path that Xbase developers can 
exploit today. With Rushmore's superb 
response time, and 
good application de
sign tool s, FoxPro is 
a strong tool for 
downsizing applica
tions with massive 
data sets that require 
speedy interactive 
queries. • 

Stc111 Miastkowski is a 
BYTE consulting editor 
and a Paradox user and 
developer. You can con 
tact him 0 11 BIX as 
"s ta11111 " o r via MCI 
Mail at 530-9979. Marc 
Schnapp is acting chair
man ofX3J J9, the ANSI 
committee for Xbase lan
guage sta11dardiz.atio11. 
You can reach him on 
MCI Mail at 172-5429 
or on CompuServe at 
73767,517. 

Product Information 
Paradox tor 

Wlndows ........... $795 

Borland International, 


Inc. 

1800 Green Hills Rd . 

P.O. Box 660001 
Scotts Valley, CA 
95067 
(408) 438-8400 
fax: (408) 438-8696 
Circle 1227 
on Inquiry Card. 

FoxPro 2.5 for 
Windows ........... $495 

Microsoft Corp. 
1 Microsoft Way 
Redmond, WA 98052 
(800) 426-9400 
(206) 882-8080 
fax: (206) 936-7329 
Circle 1228 
on Inquiry Card. 



INTRODUCINGTHIUlTIMATIUTlllTYfORCOMPRISSIDDATARICOYIRY.

Soyou'reworkingwithcomp resseddata,huh?You need 
the Norton Utilities 7.0. 

UW HATURl~ 
• Complete DOS 6.0 Support 
• Autoinatic Coinpressed 

Da.ta. Recove1y 
• Advanced Recovery Mode 
for Physically Damaged 
Disks 

• large Hard DriveSupport 
up to 2 Gigabytes 

• Opl'imiza.Uon of 
Compressed Data 

• Hardware Diagnostics 

Th is new version of the world's 
best-sell ing utili ty not only 
supports your regular fil es, but 
also offers total protection for 
DOS 6. 0 DoubleSpace, Stacker, 
SuperStor, and SuperS tor Pro 
fil es. No other single product 
gives you such complete 
compressed data support. 

With Norton Utilities 7.0, 
compressed data users can take full advantage of the 
features Norton is famous fo r. 

Like Speed Disk, which defragments your fi les for 
fas ter disk access and improved data recovery. And the 
Norton: Disk Doctor, which identifies potential problems 
inside your system, and then automatically eliminates 

them. Only Disk Doctor has automated repair functions
nine of them in all-designed especiallyfor compressed 
data problems. 

Norton Utilities 7.0 also comes with the new Norton 
Diagnosti cs. It analyzes and tests all vital system 
components, including memory, communication ports, 

and system boards. This helps prevent 
data loss due to sudden system lock-ups. 
And gray hairs due to data Joss. 

What's more, our Disk Editor is now 
armed with something we call Advanced 
Recovery Mode. For the first time, you 
can actually recover data from physically 
damaged disks. (Perfect for times when 

they mysteriously fi nd their way into your coffee cup.) 
To pick up Norton Utilities 7.0, take advantage of the 

upgrade offer below. 
Yourcompresseddatawillthankyou. 

Frain Peter 
Norton, the lea.der 
in data. recoveiy 

sojhua.re. 

Now current customers can pick up the Norton Utili ties 7.0 for up to $130 off the suggestecl retail price. Here's all you clo: 
To Upgrade from Norton Utilities: To Upgrade from PC Tuols (any version): 
Send us the original first page from any Sencl us the original first page of your 
version of a Norton Uti lities manual' and manua l' and we'll send you Norton 
Norton Utilities 7.0 is yours for only S49" Utilities 7.0 for only $99"-you save $80. 
-you save $130. Disk size D 5!/i HD D 3V< HD 

C,\ RO KU MBElt EXI'. 

SIGN ATUIU: P!IO~E 

COMl',\N\' 

,\DD!iESS 

CJTY STATE ZIP 

For faxed information call 1 -800-554-4403~ To orcler directly call 1-800-453-1062 (code 
M27) or fax your order to 303-727-46 11 . Or enclose this carel and your payment in an 
envelope addressecl to: Symantec Fulfillment Center; Attn: Norton Utilities Offer AA27; 
P.O. Box 22335, Denver CO 80222-9509 

D Check D M.C. D Visa D Amex 


'No plwtocopies please. Limited to 011e copyf br eacll proof 
ofow11ers// 'ip. 

"Plus S8.50shippi11{1 and //a11dl ing oml c1ppl icable sales 
to.1-;0rAZ, CA CO, c1: DC, F'L, GA, IA. IL, JN, MA. Ml. 
MD. MN, MO, NJ, NY. OH. PA. 1X. 1~4. ll'A, Jiii. hlc/11(/e 
applicable locol ta.l:fo r AZ, CA, CO, GA, NY. MN, OH, 7X, 
VA, WA, WI. Offer good in U. S. only. 
Please nf/ac// orcierform with ]J(lymenl. Allow 2 weeks for 
processing your order. No P. 0. Bo.w s or C.O.D.s occcpteci. 

i!NORTON 

UTILITIES~ 
SYMANTEC. 

·choose optio n I , select document 475. Valid in the U. S. a.II(/ Canada 011111. For more i11for111r1tio11 in Europe, call 91-71 -SSSJ J J. / 11 Australia, call 6'12-879-6577. / 11 Canada, caJJ 1-800-465-2266. E1wy111/iere else outsilie U. S. , caJJ 408-252-8570. 
Other 11a111es are trademarks of their respective holders. Aclual refai1 price may vary. ©1999Symantec Corporation. Ifyou are ta:r: e.rempt, please i11c/11dee.re111ptio11 certificate or feller providin_q 11umber. Reseflers are 11ot eligible. 
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ExerciseYourVideo ... Stretch It! 

Why settle for an out-of-shape 
graphics board? Let ATl's 
new GRAPHICS ULTRA+ and 
GRAPHICS ULTRA PRO cards 
pump up your computer with 
graphics and multimedia video 
acceleration. 

Onlythe GRAPHICS ULTRA+/PRO 
cards come ready to accelerate 1 

multimedia applications under 
Windows. Stretch small video 
images to partial or full screen 
for better visibility ... and maintain 
smooth dynamic motion (when 
othersfall behind). 

ATl's mach32 Accelerator Chip 
adds the muscle to run Windows, 
NT, OS/2 and CAD fast.. . even faster 

ACCELERATORS • GRAPHICS • 

than other local bus solutions.With 
2.0MB of video memory, ATI acceler
ates 1024x768 in 65,000 colors. 
Run resolutions up to 1280x1024, 
colors up to 24-bit, and sit-up to 
flicker-free graphics at76Hz refresh 
rate. Plus, the bestsoftwa re support 
of ANY accelerator product 
with ATl a c c e I e r a t e d b y 

VGA,VESAor mach32 
8514/A drivers. AT' T EC H N O '-C>Crn: s ' N C . 

Exercise your options under 
Windows with the FlexDesk Control 
Panel or use DeskScanto pan and 
zoom across a virtual desktop. And 
our exclusive CRYSTAL FONTS 

~ smooths TrueType for laser-quality 
text right on-screen. 

MULTIMEDIA • COMMUNICATIONS 

GRAPHICS ULTRA+ 
~Ac celerated 1024x768 at65,000 colors 
~ Tru e color(16.7M) at800x600 
~Multimedi a Video 

Ac ce leration 
~Fast zero 

wait-state VGA 
~ Include s three .. 

button in port 0 
2mo use -----:::....; · 

~ Available in 1.0MB or 2.0MB versions 
~ 5year warranty 
~ Priced from $399.003 

GRAPHICS ULTRA PRO adds 
~Even faster performance with VRAMs 
~Accelerated 

1280x1024 at256 

colors up to 74Hz 

non-interlaced 


~	 Available in ISA, 
EISAand · <,:::"'- _ 
Micro Chan nel~< 
versions 

~ Pricedfrom$599.003 

Avoid low impact graphics. 
Shape up with ATI Graphics and 
Multimedia Video Accelerators. 

All TECHNOLOGIES INC. 
3761 Victoria ParkAvenue 
Scarborough, Ontario 

. 	 Canada M1W3S2 
Tel: (416) 756-0718 ___............
PtNfecting the PC 	 Fax: (416) 756-0720 

Copyright©ATI Techno logies Inc.. 1993. Al l company and/or produ ct names are trademarks and/or registered trademarks of their res pective manufacturers. 'Acce lerates lndeo Video, ALE and Video I co mpresse d 
files under Video fo rWindows. OuickTimeforWindows support is planned. Performance va ri es depending an system configuration. 1ISAversions only. 3Suggested reta il pri ces, dealers may sell fo r less. Prices and features are 
su bj ect to change without notice. 
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HP's Simple Laser 

A 4-ppm printer that breaks new ground-not your desk or your budget 

,...,.hos......... 
""'.....°"' 04......... ' co 1.....,, ,..., 
f'C · OSZ l•llro 41 
PC · T,..Uoh 

~ '-PS t\oth 
PS T• • For First-Time Owners 

The 4L embodies a lot 
breaks into your DOS application with ap
propriate messages. 

HOWARD EGLOWSTEIN 

T he days of having a laser printer 
on the network and a dot-matri x 
printe r on the des ktop may be 

drawing to a close. As shared resources, 
laser p1inters give you crisp-looking, classy 
documents , but you sacrifice convenient 
access and doc ument privacy . 

Hewlett-Packard 's new low-end Laser
Jet 4L will break that mold . lt brings the 
output quality of a 300-dot-per- inch laser 
printer to individual desktops. It includes 
the attributes that have made dot-matri x 
technology the choice for most personal 
printers: low cost, simple operation, and 
an unassuming foo tprint. What it lacks is 
speed and the expandability you might ex
pect fro m high-end lasers. 

The LaserJet 4L comes in two varieties. 
The 4L is a PCL-only (Printe r Control 
Language) printe r 
fo r DOS and Win
dows users, while 
the 4ML se rv es 
Mac clients as well , 
with both P os t
Sc ript and PCL 
support. Both are 
compac t , 4 -page 
per-minute, 300
dpi lasers with very o f new technolog ies , 
unlaserlike pri ces: but the techni cal ad
$849 list for the 4L THE LASERJET 4L skips the usual front-panel controls vances are mostly di
and $ 1279 list for in favor of a TSR and DOS-utility combination called rected toward i ncreas

Explorer. Explorer lets you adjust the print intensity, the 4ML. i n g ease of use anddetennine the number of copies, and choose among
Both printers are fonts without having to navigate through the branches lowering cos t. These 

equipped with HP's of traditional front-panel push-button menus. II can inc lude Explorer con
also pop up alerts on jams or out-of-paper conditions. Resolution En- tro l software, Memory 

hancement Tech
nology (RET) and a new fl avor of PCL, 
PCL5e. Each unit is just over a foot square 
and weighs less than 16 pounds. I tested 
the 4L, but the 4ML shares many of the 
same new features, although the extra $430 
on the 4ML' s price tag brings significant
ly more capability. The 4L comes stan
dard with 1 MB of RAM and an MC68000 
processor, while the 4ML is packed with 4 
MB of RAM, a more powerful Intel 960 
processor, PostScript Level 2, and a Lo
calTalk port. The 4ML also offers auto
matic port sensing, automatic emulation 
sensing, and a full complement of Post
Script fonts. 

Enh anceme nt T ec h
nology (MEt), and other significant im
provements. 

Look c lose ly and you will noti ce (or 
rather, not noti ce) the front control panel. 
Instead of the usual LC'D and buttons, 
you' II see just one button and fo ur status 
lights. With the 4L, you control output by 
ac ti vatin g HP 's Explorer, a TSR control 
program on your PC. Ex plorer 's remote 
control uses HP ' s Bi-Tronic technol ogy. 
This allows information to travel back and 
fo rth between the printer and PC via the 
parall e l port. If you run out of paper or 
some other error occurs, an optional pop
up mode that moni tors the printer 's status 

The 4L 's single front-panel button takes 
the printer on- or off- line, resets the print
er, and outputs test pages. The 4L cloesn ' t 
even have a power switch. HP says its re
search indicated mos t users leave the ir 
printers on at all times, so the 4L was de
signed with automatic power control. The 
4L remains on as long as it 's plugged in . 
About LS minutes after the las t print job, 
the printer shuts clown everything except its 
processor. Total power draw in standby 
mode is only S W . Sending a print job to 
the 4L reactivates it, preserving all previ 
ously set modes and downloaded fonts. 

The 4L's complement of l MB of mem
ory sounds skimpy. However, with MEt, I 
MB of printer memory should be enough 
for printing anything you could send to a 
300-dpi printer. MEt extends memory use 
by compress ing fonts before saving them 
during the initial download. MEt also ex
poses graphical data to a variety of com
pression algorithms to conserve as much 
memory as possible. If that doesn ' t do the 
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trick and there still isn' t enough memory to 
print a given job, an Image Adapt mode 
kicks in and removes just enough fine de
tail to fit the page into the buffer. If you 
don ' t want to sacrifice the finer graphi cs, 
you can turn Image Adapt off and opt for 
a I-MB upgrade. 

The LaserJet 4L is simpler to maintain 
than tradi tional laser printers. It 's built 
around a new Canon print engine that has 
no corona wire and fewer parts to clean. 
You can also save toner by printi ng proofs 
in Economode. Similar to the draft mode 
on many dot-matrix printers, Economode 
prints each page with half the usual amount 
of toner. This feature saves money and 
makes your toner last longer. 

ADJUSTABLE PAPER TRAYS are 
common, but the mechanism 
on the 4L' s single tray is 
unique. An adjustable stop on 
its single tray slides along a 
special track and locks in 
settings for 81

/,- by 11-inch, 
executive, and BS sheets. The 
tray is sized for standard A4 
paper, but it also prints 
envelopes, labels, and 
transparencies. To fit legal-size 
paper, the slide juts off 
the end of the tray, allowing 
the paper to stick out the back 
of the printer. 

The 4L ship s 
with Windows 3. 1 
drivers, drivers for 
many popular DOS 
app lications , and 
HP ' s Explorer. In
stalling the drivers 
is predictably sim
ple. A Windows ap
plication takes care 
of copying the driv
ers, checking you r 
Windows configu
rat ion, and set ting 
your default printer 
driver. The DOS 
application drivers 
are similarly easy to 
install. If your ap
plication does n ' t 
suppo1t PCLSe, you 
can use LaserJet II , 
III, or 4 drivers with 
the 4L. 

The 4L's simplic
ity introduces some 

limitations if you'd rather coerce a 4L into 
an inexpensive shared resource. Swapping 
the front panel for a clever so ftw are solu
tion means you can ' t use print-sharing de
vices unless they pass all the signals di
rectly from your computer to the printer. 
You can't use the 4L with electronic shar
ing switches or most mechanical switch 
boxes, and you can't control it across a 
network. 

Someday Your Prints Will Come 
Making a printer smaller, lighter, and less 
expensive has its drawbacks. The most ob
vious of these is speed. The 4L' s print en
gine is rated at 4 ppm, but I was able to 
achieve this speed only by sending a series 
of sparse pages, printed entirely in one 
font. Effective speed with standard busi
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Print-Speed Benchmarks 

:::~riesll I 2¥. : I I 
Epson Action l!!!!!!l1!!!!!!!!!!!!~~!!!!!!11!!!!!!~.
Laser 1000 D .

0 2 40 
Minutes 

On a series of five mixed text and graphics pages, 
the 4L was almost 30 percent faster than the 
more expensive Epson Action Laser 1000 (also 4 
ppm). The 4L was slightly slower than the full-size 
(8 ppm) Series II. The Series II was only a few 
seconds faster in spite of its faster-rated print 
engine. The 4L uses data compression to speed 
up data transfers. 

ness documents (mostly text) was closer to 
2 or 3 ppm. 

To get a quantitative meas ure of the 
4L's p1int speed, I put together a number of 
test documents with a variety of fonts and 
bit-mapped graphics. I compared results 
for the 4L, an Epson Action Laser 1000, 
and a near-antique HP LaserJet Series II 
with 4.5 MB of memory . 

The figure "Prin t-Speed Benchmarks" 
shows the resul ts of printing a mi xed text 
and graphics test document on each of 
these printers. For each printer, I installed 
the appropriate print driver (PCLSe for the 
4L and the standard Windows Series II 
driver for the others) and used a second 
computer to capture the printer data stream. 
The results shown in the figure indicate 
the time required to copy the captured data 
to the printer. Printi ng from Window s 
rarely yields consistent res ul ts due to its 
internal task switching and memory man
agement. Capturing the data stream e lim
inates these variables . 

The two HP printers fl ew through the 
test much faster than the Action Laser. For 
a mi xed document, a variety of factors af
fect performance; the Series II ' s 8-ppm 
print engine was a definite advantage on 
the simpler pages, while the data-com
pression algorithms bui lt into PCL5e gave 
the 4L an edge on the graphics-intensive 
pages. 

In general, the 4L's output quality is ex
cellent. HP's RET works by tracking the 
outline of so lid graphical areas and ad 
justing dot posi tion (from the standard 300 
by 300 grid) to make outlines smoother. 
It ' s not the same as using a higher resolu
ti on, but it can give that illusion. RET on 
the HP 4L gave its output an edge over 
that of s imilarly priced printers li ke the 
Action Laser. 

An in formal poll (I passed print sam
ples around BYTE) easily placed the 4L's 
text quality higher than the Action Laser's. 
It also fared better than the Series II, and its 
quality was better than that of a prepro
duction Texas Instruments microWriter 
(see First Impressions, Ap1il BYTE). How
ever, I also took a more critical look at 
graphics samples from the 4L, examining 
the effects of the printer's dithering algo
rithms, tona l range, and coverage. The 
4L ' s graphics displayed noticeable pos
terization in areas of fine detail. Both the 
Action Laser and the LED engine in the 
microWriter produced better deta il and 
tonal range than the HP printers. 

The Canon SX engine that usually runs 
in the Series II (and many other 8-ppm 
printers) prints washed-out, streaky blacks; 
the LaserJet 4L 's microfine toner caitridge 
prints better. However, the HP Series II 
that I used for comparison was running a 
special third-pai1y graphics toner cartridge 
(Black Lightning, Haitland, VT) d1at prints 
good, so lid blacks, better than those pro
duced by the LaserJet 4L. 

A Pitch for Selfishness 
Why consider a 4L? You may be printing 
confidential material that you don 't want 
coming out of a shared network printer; 
your computer could be a long walk from 
the shared printer; or you may simply be 
working in a home office. The LaserJet 
4L's two weak points, speed and expansion 
capabil ity, aren' t usually issues for per
sonal printers, and you 'II probably find 4 
ppm more than adequate. 

Most important , the 4L and the 4ML 
give you the same quality as big, expensive 

mode ls without takin g up 
your entire desk and a big 
chunk of your cash. Forget 
w hat you learned grow ing 
up-if you buy a 4L, don't 
share it. Keep it all for your
self. • 

Hoivard Egloivstein is a testing 
editorfor the BYTE Lab. You can 
contact him on BIX as "heglmv
stein. "' 

The 4L 's small size is great 
for fitting on your desk. The 
trade-off is its lack of expan
sion options . The 4L has no 
fon t-cartridge slots, it doesn't 
take third-party upgrade cards, 
and you can ' t add memory be
yond 2 MB. If you want Post
Script, you' ll have to purchase 
the 4ML instead of the 4L
there is no 4L-to-4ML upgrade. 

For More Information 
HP LaserJet 4L, $849 
HP LaserJet 4ML, $1279 

Hewlett-Packard Co. 
P.O. Box 58059/ 
MS 511L-SJ 
Santa Clara, CA 95051 
(800) 752-0900 
fax: (208) 344-4809 
Circle 1224 on Inquiry Card. 
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BASIC for the Rest of Us 

Zedcor's FutureBasic is a powerful {but simple) Mac development tool 

TOM THOMPSON 

A II you MacFolk bear with me 
while I speak heresy. Despite 
the Mac's many strengths, it's 

sorely lacking in good, easy-to-use devel
opment tools. Sure, there's Symantec's 
Think C and Think Pascal compilers . 
However, both C and Pascal have steep 
learning curves, and neither language is 
suitable for rapidly knocking out a quick 
fix. Regrettably, the Mac lacks a decent 
BASIC compiler. The BASIC language is 
easy to learn, yet powerful enough to tack
le many problems. I've watched many 
troubles put to rest in the BYTE Lab by 
quick hacks whipped out in BASIC on 
PCs, and I've wished that the Mac was ca
pable of the same feat. 

Zedcor's Futu reBasic promises to 
change all this. 111e package costs $299.95, 
runs on any Mac, and requires only 2 MB 
of RAM. It has an integrated development 
environment that 's similar to that of the 

Think products: You it Fiie Edi t Command Too ls Windows CrossRef 

write code in a pro
gram editor, interac
tively compile, link, 
and launch the appli
cation, and land back 
in the program editor 
when the application 
quits. The result is a 
quality stand-alone 
application, with its 
own reso urces for 
menus, icons, and 
windows. 

FutureBasic has 
many of the familiar 
BAS IC keywords, 
such as DIM, DO , 

FutureBasic provides a simple BASIC for knocking out real Mac applications quickly.
FOR, AND, OPEN, The development environment is like that of Symantec's Think languages. 
READ#, WRITE#, 
PRINT USIN G, LEFT$, MID$, and word opens a fi le's resource fork or data 
RIGHT$. Where it makes sense, these dif fork. FutureBasic also provides some spe
fer from BASIC keywords from other en c ial Mac -specific keywords, such as 
vironments. For example, the OPEN key- HANDLEEVENTS, MENU, DIALOG, 
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Debugger and Cross Reference Tools 

Pointer 
indicates 
current 
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program 

Clicking 
here sets 
breakpoint 
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watch 
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Single 
step 

Step around 
function 

Run to 
breakpoint 

Current source 
line in program 

Source 
code 
pane 

Local 
variable 
pane 

Global 
variable 
pane 

Click on this ::--1~1W~~~fiuJia;rr-·~s~===~~~ 
button to jump 
to every 
occurrence of 
the variable in 
the source code 

Click on name to 
go to first 
occurrence of 
the variable 

Digit indicates 
number of times 
variable is used 

Bullet indicates 
variable is local 
to a function 

R 02 bufferPtr& -0
@06 b1,1teslnFile&

®07 b1,1 tesleft& 


@oo •FirstClass 

'32 Var 's \l!:j 

FutureBasic offers a number of plug-in modules called tools. You launch them from a Tools menu; each provides FutureBasic with additional capabilities. 
Keystrokes, mouse-clicks, and other events pass first to active tools, which can act on them or pass them on to the development environment. Of the tools provided 
with FutureBasic, the Debugger and Cross Reference tools shown here are the most useful. 
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and file I/0 using FutureBasic 
and Mac-specific FutureBasic 
keywords . Although the manu
als provide copious sample code 
for various programs, a Control 

PG:PRO Application Generator 
If you wish the Mac had a good Visual Basic to handle Panel , a Desk Accessory, an Ap
messy interface details, Staz Software has a tool for ple Event handler, and even an 
you. PG:PRO is a program generator that lets you Extension, I was never clear on 
sketch out your interface of menus, windows, and con how to properly write a dialog 
trols on-screen. When you save the completed design, handler for HANDLEEVENT. 
PG:PRO creates both a resource file and FutureBasic Instead , I created my own dia
files that implement most of the interface operations. log window in ResEdit , used 

PG:PRO uses a pseudo-object-oriented design to RESOURCES to load the re
capture events and present them as messages. As an source file , and used Toolbox 
example, there are at least three ways to open a file on traps to manage the dialog. 
the Mac: You can double-click on the file, which FutureBas ic 1.0 l has two 
launches the application you used to create it; select fau lts-one minor, one serious. 

Open from an application's File menu and pick a file in the Standard File dialog; or, under Sys When you test-launch your ap
tem 7, drag and drop a file onto the application's icon. Normally, you have to set up code to plication, it doesn ' t prompt you 
field each possibility, but PG:PRO handles all three actions and provides an "open" message to save any changes you made 
with the file's name and volume number. to a file, as the Think compi lers 

To test PG:PRO, I reconstructed the file-dump application I'd written with FutureBasic . It do. If the application blows up 
was easy to design the interface, since the program 's earlier incarnation gave me a good idea of in your face , you stand to lose 
what to do. I then inserted code from the older program into appropriate locations in the Fu
tureBasic files made by PG:PRO. Sure enough, when I dragged a file to the resulting applica
tion, it opened the file and dumped its contents to the screen. 
(I had to change the application's FREF resource and rebuild the 
Desktop file for the Finder to allow this operation, but this is an 
OS detail, not a problem with PG:PRO.) It took only a few hours 
to rebuild the application using PG:PRO, but remember that I 
wasn't starting from scratch. 

All in all, PG:PRO makes a great partner for FutureBas ic and 
makes it easy to design applications quickly without getting mired 
in the details of managing the interface. 

About the Product 
PG:PRO ... .. ... .. .... .. ... ... .$169 
Staz Software 
11A Leisure Time Dr. 
Diamondhead, MS 39525 
(601) 255-7085 
fax: (601) 255-7086 
Circle 1226 on Inquiry Card. 

any changes you made to your 
code (maybe that ' s not such a 
bad idea after all). The big prob
lem is that FutureBasic needs to 
handle low-memory situations 
gracefu ll y. If memory runs low 
when working with large pro
jects (common when working 
with PG :PRO), FutureBas ic 
quits unexpectedly or crashes 
without warning. The only work
around is to give FutureBasic as 
much memory as you can spare. 

SOUND, and WINDOW, that help you supports variable types of integer ( 16-bit), Once completed, my code ran re liably, 
implement a rudimentary event loop, build long integer, BCD (binary-coded decimal), and both disk 1/0 and window drawing 
menus, play sounds, and create dialog box and floating-point (sing le- or double-pre were snappy. I wrote most of the display 
es and windows. An ON TIMER keyword cision). There 's no ready access to byte code quickly , but-as usual-it took me 
lets you specify code that you want to run size variables, and for a good reason: Such several days to get the error handling and 
periodically-handy for creating timing support might let you unwittingly wri te the interface to work properly . 
routines or background tasks. code that would generate an odd-address While FutureBasic has flaws that need 

For us rocket scientists, there ' s direct exception on 68000-based Macs. How correcting, it ' s such a big improvement 
access to all the Mac Toolbox calls from ever, if you must deal with data at the byte for BASIC programming on the Mac that 
within the BASIC environment: You use level (perhaps within a buffer), there are I have to admit I like it. Zedcor has pro
FN (fu nction) when using a Toolbox trap the PEEK and POKE keyword s. When vided a powerful compi ler that lets more 
that returns a value (e.g ., FN BUTTON), running on 68000-based Macs, these key people program the Mac. But the price is a 
or CALL for a Toolbox trap that doesn't words perform the req uired odd-address tad steep: 1 would much rather see it at the 
(e.g ., CALL TEXTFONT(4)). Finally, san ity checks. introductory price of $149 it had on ly a 
Futu1:eBasic supports the use of in-line as
sembly lang uage code for 
those who need the ultimate 
in fine control. 

The BASIC language uses 
a dollar-sign suffix on a vari
able name to indicate that its 
contents are a string. Future
B as ic use s othe r s uff ixes 
(e .g. , fileP o i nt er& or 
number0 Bytes %) to set 
variable sizes and types . It 
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About the Product 
FutureBasic ..... ......... $299 .95 
Zedcor, Inc. 
4.500 East Speedway, 
Suite 22 
Tucson, AZ 85712 
(800) 482-4567 
(602) 881-8101 
fax: (602) 881-1841 
Circle 1225 on Inquiry Card. 

month ago. I'd like to ultimately see Zed
Try Out cor and Staz merge compi ler and applica
To evaluate FutureBasic, I tion generator into a single product. But 
wrote a program that lets you even as separate too ls, FutureBasic and 
first select a file and one fork PG:PRO give Mac developers a strong de
(resource or data) for exam velopment environment that mirrors Vi
ination. The application then sual Basic. PC developers , take notice. • 
dumps the fork's contents to 
a window as both hexadeci

Tom Thomp so n is a BYTE senior technica l 
mal and ASCII data. I was editor at large and a certified Apple developer. 
ab le to code a ll the menu You can reach him on BIX as "tom_thompson" 
choices , window display, or on the lntem et at tomt@ bytepb.byre.com. 

http:bytepb.byre.com


CompuServe does Wmdows. 

Introducing a ·whole new way to look And with WinCIM you can do more 

at CompuServe: CompuServe Information offline, too. That means everything from 

Manager for Windows (WinCIM'") . It 's a fully writing letters to reading the answers to your 

integrated Windows application, and lets you hardware and software questions can be done 

take advantage of Windows much more economically. 

when you're on CompuServe. So take a look for yourself. 

It ' ll make your session If you 're already a CompuServe 

fast er, m ore effici ent , m ember, just type GOVv1NCIM. 

easier, and a lot more fun . 
1 . . ... 

... 
.. ............... !ti,,_.. 

If you aren't, call us for more 

With the help of icons "':"' 
'"::-;,:;:., 1·•• ~?f:.. .... ? 

w . ....... . information at 1 800 848-8199. 

and pull-dmvn menus, you'll 

find your CompuServe time is almost effortless. 

Cruise the forums, browse through your 

messages, download files - it's all about as 

simple as clicking a mouse button. 

\Vi n.lows i ~ .1 lra<h:mark u l' Microsoft Corpura. t ion . 

Either way, you' 11 soon see why 

the best view is the one from CompuServe 

Information Manager for Windows. 

~)iJ6CompuServe® 
The information service you won't outgrow."' 

Circle 75 on Inquiry Card. 
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The Renaissance of Imaging 

Kodak releases flagship support products for Photo CD 

RAYMOND GA COTE 

E astman Kodak intends to change 
the way graphics professionals 
handle photographic computer 

images. Instead of developing traditional 
photographs and scanning them into the 
computer, you can have the pictures de
livered on a Kodak Photo CD and access 
them directly from your computer's CD
ROM drive. 

To capitalize on the Photo CD revolu
tion, Kodak plans an extensive line of sup
porting software to retrieve, manipulate, 
and publish Photo CD images. The first 
two entrants are PhotoEdge, an image ed
itor running on the Windows and Macin
tosh platforms, and Renai ssance, a pub
li shing tool for the Mac. 

The Edge 
PhotoEdge ($ 135) is a bas ic image ed itor 
that works with Photo CD, TIFF, and Mac
intosh PICT files. Both the product and 
the documentation are well designed and 
intuitive. Although you can manipul ate 
several different image formats, PhotoEdge 
works best with Photo CD fil es . Photo 
CD-specific enhancements include the 
ability to read in a contact sheet that shows 
the contents of an entire Photo CD (see 
the screen below) and automatically dis
plays images in any one of five reso lu 
tions. The contact sheet can display im

9 Fiie Edit Ulew Window Tronsformotlons Help 

Con toct Sheet for PC09463 

ages in three different sizes and lets you 
define the number of columns to be dis
played. These options allow you to view 
the maximum number of images, depend
ing on your display monitor. 

Once loaded, images can be adj usted 
for brightness, contrast, and color balance 
using a pair of scroll bars in a floating win
dow. Changes can be previewed before 
you commit to the new values. PhotoEdge 
supports a fa irly standard set of image fil
ters . These include a smoothing fi lter to 
average the values of adjacent pixels, a 
sharpening fi lter to improve contrast, an 
edge filter to produce outlines, and an in
version filter to create a negative image. 

I was surprised to find the image-crop
ping tool given such prominence in Photo
Edge. Each image window prominently 
displays the crop-tool button along with 
the current cropping dimensions. Usual
ly, the crop operation is kept on a menu 
or toolbar along with other manipulation 
functions. However, after just a few hours, 
I was reminded that in a production envi
ronment, I perform cropping much more 
freq uently than any other manipulation. 
You can achieve a fine level of control by 
dragging a rough crop outline around an 
object of in terest and then performing mi
nor adjustments using a combination of 
mouse movements and directly entered 
sizes. 

Various image conversions are also 

A PhotoEdge 
contact sheet 
displays the 
contents of an 
entire Photo 
CD and 
automatically 
shows images 
in any one 
of five 
resolutions. 

available. Full-color Photo CD images can 
be converted to 256 colors or gray scales, 
16 different colors or gray scales, and 
monochrome. The monochrome conver
sion offers 18 halftone patterns used to 
simulate shades of gray on a black-and
white display. 

Unless you are a professional user of 
halftones , you wi ll find this wide selec
tion to be rather bewildering. The docu
mentation doesn' t provide any guidance 
as to when particular halftone patterns are 
most useful. You ' ll need to experiment to 
see how particular patterns look on your 
printer for specific images. 

You can store images in several file for
mats including EPSF (Encapsulated Post
Script File), TIFF, and Macintosh PICT. 
Unfortunately, you cannot read the EPS 
files back into PhotoEdge. Surprisingly, 
the popular GIF file format is not sup
ported. 

PhotoEdge is a good base- level image
manipulation program . The reasonable 
price, intuitive interface, and well-written 
documentation make PhotoEdge an ex
cellent choice for a first imaging package 
and a real asset to Photo CD acceptance. 

The Renaissance 
When I first looked at Renaissance ($695), 
I was positive that this was what the world 
surely does not need-another page-layout 
program. But, in this case, first looks are 
definitely deceiving. Renai ssance allows 
you to do page des ign rather than page 
layout. 

ln Renaissance, the focus is on images 
and graphics rather than text. The program 
is suitable for designing advertisements, 
brochures, and probably even small news
letters with a heavy graphical content. Like 
page-l ayout programs, Renaissance allows 
you to define page dimensions, two-page 
spreads, multiple horizontal and vertical 
co lumns, and positions for regi stration 
marks. You can also define text boxes and 
link them together to produce automatic 
tex t flow from one box to the next. But 
that ' s where the similarity to page-layout 
programs ends . 

The screen on page 147 shows a bro
chure cover I put together in about 5 min
utes to highlight several Renaissance fea
tures. The graduated background is one of 
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several stock patterns that can be stretched 
to any arbitrary size. Objects , such as the 
drawn circle, all have borders with defi n
able sizes and colors. Images can be pasted 
into arbitrary shapes (including text) and 
automaticall y cropped to th e image di
mensions. 

I simply dropped the photo shown here 
into the c irc le and then positioned it for 
best viewin g. I then entered the "Cele
brate !" tex t on the page and joined it to 
th e c irc le . Rena issance autom at ica ll y 
joined the text baseline to the graphic out
line and positioned the text. I then dragged 
the tex t to the proper position at the top 
of the circle and stretched it out slightly. In
stant brochure. You can store frequently 
used graphical e lements in a series of on
line libraries. These libraries include tex t 
styles, text, page defi niti ons, graphical el
ements, color palettes, and printer setups. 
For example, if a client insists that hi s or 
her brochures use a specific color scheme, 
you can build a co lor palette di splay ing 
only the appropriate colors. 

The manner in which images can be 
moved around the page is something e lse 
th at sets Renai ssance apart from standard 
page- layout programs. Grouped graphical 
elements can show six different behav iors 
when the group is res.ized. The default be
havior stretches a ll the elements both hor
izontally and vertically. You can also elect 
to stretch each element equally and not 
change the di stance between e lements. 
When resizing a group, you may not want 
to change the e lement size but rather just 
the space between e lements. The "move 
proportionally" option changes the space 
between elements without changing the 
element sizes . 

You can set each of these options for 
individual elements and designate different 
settings for behav ior when stretched hori
zontally and vertically. Renai ssance is in
telligent about stretching graphical objects 
such as rules and borders. The weight of a 
stretched rule will change, but not the bor
der around a box. Borders are controlled 
separate I y. 

When Renai ssance is in stall ed , it also 
install s a copy of the Pantone Profession
al Color Matching software. This software 
lets you correctly select industry-s tandard 
Pantone colors on your printouts. Renais
sance provides sophisticated control over 
printed output. If you have a color printer, 
particul arly one th at is certified to match 
the Pantone Color Matching software, you 
can just print your fini shed work. Most 
people, however, need to create color sep
arations for a printing process . Rena is-

Renaissance 
objects, such as 
this circle, have 
borders with 
definable sizes 
and colors. 
Images can be 
pasted into 
arbitrary shapes 
(including text) 
and automatically 
cropped to the 
image 
dimensions. 
(Plloto by Richard W. 
Strauss, from the 
Smithsonian 
lnslitution's 
Pllotographic Collection. 
Used with pennission.) 

sance provides a fine level of control over 
color-separation definiti ons, even all ow
ing you to define which colors will over
print others . Separated output can be sent 
directl y to a laser printer or to EPS files 
for transmiss ion to a servi ce bureau for 
process ing. 

For your final des ign, text e lements are 
as important as graphical ones. Rena is
sance provides a rich set of text-di splay 
and -manipul at ion capabilities, some of 
which will be familiar to those involved 
in typesetting. Along with standard func
tionality such as settin g font style, tabs, 
and indents, Renaissance allows you to 
full y control kerning, letter and word spac
ing, leading, and drop caps. A set of special 
icons let you insert left, right , and center 
commands to override the defaults for the 
paragraph (typesetters will feel comfort
able with the names Quad left, Quad right , 
and Quad center). You can also insert var
iously sized spaces- such as em, en, thin , 
and figure-and define discretionary hy
phens. 

Automatic hyphenation uses a rul e 
based algorithm or a dictionary lookup. 
You can also appl y a combination of the 
two, using the rules as the default and plac
ing the difficult-to-hyphen

for graphics-i ntensive page-layout tasks 
such as adv erti sements , brochures, and 
news letters. 

Resource Hungry 
Both these products will happil y swall ow 
all the processor power and memory you 
ca n provide and come back looking for 
more. PhotoEdge, a re lat ive ly small (480
KB ) app li cat ion, can req uire around 30 
MB of memory when manipul atin g the 
largest images (2048 by 3072 pixels in full 
color). Rena issance has similar resource 
demands, partic ul arly when you are de
s igning pages with multipl e photos and 
text tied to complicated graphical objects. 
Whil e rev iew ing these two products on a 
Mac llc i, I frequently had time to grab a 
cup of coffee while waiting for an image to 
load . Small images load quickly, but if 
you plan to do professional-level work, 
you ' ll want a fas t sys tem and a big hard 
drive. 

Kodak PhotoEdge and Kodak Renais
sance run the range from entry-l eve l to 
profess ional-quality tool. They demon
strate that Kodak is seriously attempting to 
address image-process ing needs at all lev
e ls. PhotoEdge is an excellent choice for 

cas ual image manipulation. 
1 recomm end Renaissance 
for anyone need ing to create 
small multipage graphi ca l 
documents. • 

Raymo11d GA Cote is a software 
deve/op111 e11t e11 gi11 eer for Ap
prop riate So /11tio11s. He also 
edits Robot Explorer 11ews/('f{er. 
You ca11 contact hi111 011 BIX as 
""rgacote'" or 011 the /111emc1 at 
rgacote@world.s1d.com. 
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ate except ion in a lookup 
table . The lack of an on-line 
spe lling checker is di scon
ce rtin g; th e re is no thin g 
quite as distressing as spend
ing clays on a layout only to 
find a misspelled word in the 
fin al copy. 

Rena issance is a flex ible, 
high-powered page-des ign 
package that I found to be 
very easy to use. It is ideal 

For More Information 
Kodak PhotoEdge ...... $135 

Kodak Renaissance . $695 

Eastman Kodak Co. 
343 State St. 
Rochester, NY 14650 
(800) 242-2424, ext. 53 
(716) 724-1021, ext. 53 
fax: (716) 781-5986 
Circle 1223 on Inquiry Card. 

mailto:rgacote@world.s1d.com


I:m fJWi Software Roundup 

Windows Dressing 

Add-ons that enhance, streamline, and simplify Windows 

STAN WSZOLA 

E veryone has a unique method for 
organizing applications and fi les 
under Windows. Even if you run 

a common set of programs (e.g., a word 
processor, spreadsheet, and communica
tions package), you've probably changed 
the screen colors, program groups, icons, 
and other elements to modify the Win
dows desktop env ironment to sui t your 
own style. 

In this review, I look at 12 packages 
that customize and enhance your Windows 
desktop. These packages help you launch 
programs, manage files , organi ze your 
work flow , and personali ze the appear
ance of your Windows desktop. No two 
do the same job in the same way. Some 
utilities can repl ace the Windows desktop 
with a different metaphor for organizi ng 
your working env ironment. Other pack
ages have a smaller li st of feat ures and 
concentrate on improving or enhancing 
the built-in Windows program and file 
management tools. 

Since each of these packages takes a 
unique approach to common features , a 
head-to-head comparison is difficult. In
stead , I' II exp lain some of the feat ures 
common to all the packages and discuss 
outstanding software in more detail. Some 
of the common features in each package 
are only components of larger Windows 
utility bundles. Take a c lose look at the 
table "Features of Windows Accessories" 
to see exactly what components each pack
age includes . 

Here I' ll foc us on attributes like pro
gram launching and vi rtual-desktop capa
bilities, but there are other useful utilities 
such as file managers, file and text finders, 
and system-resource di splays . In select
ing any package, look at the range of fea
tures to determine the best mix of utiliiies 
for your needs. Remember, though, that 
an appropriate selection involves more 
than a simple feature comparison. Because 
these packages can change the look and 
fee l of Windows, you must make a basic 
decisio n. Do you want to overhaul the 
Windows interface and impose a more 
structured working environment, or would 
you rather stick with the basic operation of 
the Program Manager? 
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Amish Utilities offers 
a set of small 
programs for 
creating sticky 
notes, managing 
flies, monitoring 
memoiy usage, and 
launching 
applications. 

Aset of disk utilities 
in BeckerTools 4.0 
enables you to 
optimize, manage, 
and diagnose 
problems with your 
hard drive. 

Changing the look of 
your desktop is easy 
with NewWave's 
control panel. You 
can store related 
flies in desktop 
folders. 

Direct Access 
Desktop's control 
panel offers quick 
access to programs, 
a virtual desktop, 
and other utilities, 
such as backup 
software. 

Some powerful tools 
distinguish Norton 
Desktop for 
Windows, including 
virus scanning, hard 
disk backup, and a 
viewer that supports 
a wide range of file 
formats. 

The Squeegee icon, 
sitting in the upper 
left comer of the 
active Window, calls 
a full set of utilities. 

Program Manager· (Amish Utl1111e s] 

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

-

ll • I 

I 

AntiVirus 

i; · ·~llEJi 



:lows 

files. 

~,,.;;,=,;.,,;;,.,,....,..._:,:...;:;:,.-.,;- of files in project 

~:,.:.,~~.,,....;,.;,:;;.t---7" 

WinTools has a 
strong drag-and-drop 
orientation. Drop a 
file on the trashcan 
object, and the file's 
gone. 

The Metz Task 
Manager replaces 
its Windows 
counterpart and 
provides additional 
functions, including 
a toolbox launcher 
and file utilities. 

By maintaining sets 

folders, Workspace 
for Windows can 
restore a complete 
working 
environment. 

The Power Disk 
window reveals 
WinMaster's 
strongest suit: an 
impressive set of 
disk utilities and 
drive-optimization 
software. 

XTree features 
a convenient 

r~~;;~'.:'.::::'.:J~~~··•liii;gi;;;liiiiil~~ffil replacement for theFile Manager. It can 
even manage ZIP 

Program Launchers 

Complete Communicator 
Digital Soup 
ATM Ctrl+Alt+A 
Laplink 
Conversion Artist Ctrl+Alt+C 
Excel Ctrl+Alt+E 
PageMaker 
Terminal Ctrl+Alt+T 
Write 
Paint 
Cardfile 
Calendar 

Program-launching 
utilities give you an easy 
method for running applications from a menu 
or toolbar. All the packages I've reviewed here 
function as launchers. They all provide convenient 
commands for finding and launching applications 
under Windows. 

· 

Some of these launchers are quite sophis
ti cated and offer a boggling array of fea
tures. You can use a configurable toolbar 
that will launch any application with a 
mouse-click, and you can configure tool
bars to automati cally load with each of 
your applications. 

Each accessory package takes a slight
ly different approach to launching appli
cati ons. A ll the packages rev iewed are 
add-ins that leave the Program Manager 
as the primary shell . Some launchers, such 
as Hewlett-Packard's NewWave 4. 1 and 
Symantec' s Norton Desktop for Windows 
2.0, give you the option of replacing the 
Program Manager entirely. 

Launchers come in two flavors: a pull
down li st or a toolbar fi ll ed with icons. 
The most flexi ble list launchers, such as 
hDC' s Power Launcher 2.0 and Icom Sim
ulations' Squeegee for Windows, position 
icons on the title bar of the active window. 
You click on the icons to launch programs 
or access drop-down menus for fu1ther op
tions. With both the launch lists and tool
bar packages, you can also define the type 
of files that are associated with applica
tions (e.g., tex t fil es with word processors 
and graphics fil es with graphics editors) . 
You can then click on a document icon to 
run the associated program. 

Toolbar or toolbox launchers provide a 
collection of icons corresponding to those 
in the Program Manager groups. You can 
position the toolbar anywhere within the 
screen area. The toolbars offe r the advan
tage of hi gh visibility with easily recog
nized icons. The disadvantage is that the 
toolbar takes up room on your computer's 
screen . Some too lbars, such as hDC 's 
Power Launcher and Task Manager 2.01 
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I:rtl fJW1 Windows Dressing 


FEATURES OF WINDOWS ACCESSORIES 
These tools offer a host of useful functions, from program launching to file recovery to resource tracking. ( o =yes; • = no.) 

NAME BECKERTOOLS AMISH UTILITIES WORKSPACE DIRECT ACCESS POWER NEWWAVE SQUEEGEE 
4.0 FOR WINDOWS 2.0 FOR WINDOWS 1.0 DESKTOP LAUNCHER 2.0 4.1 FOR WINDOWS 

Manufacturer Abacus Amish Ark Fifth Generation hDC Computer Hewlett-Packard Icom 
Software Software Interface Systems Corp. ·Co. Simulations 

Price $129.95 $99 $149 $129 $99.95 $195 $79.95 

Desktop features 

Load as Program Manager shell 0 0 0 0 0 

Install user applications as icons 0 0 0 0 0 0 • 
Display files as icons 0 0 0 

Drag and drop icons 0 0 0 0 

Configurable menus 0 0 0 

Password security 0 

Link files and applications 0 0 0 0 0 0 0 

Link sounds and applications 

Launch applications 0 0 0 0 0 0 0 

Task switching 0 0 

Virtual desktop 0 0 0 

File management features 
Drag and drop files onto desktop o 0 0 0 0 0 • 
Drag and drop files onto applications • 0 0 

Manage program groups o 0 0 

Filename limit (characters) 8 8 8 8 32 8• 
File viewer o 0 0 

File formats supported 9 9 Icons ASCII ASCII ASCII ASCII 
File finder o 0 0 0 0 

Text finder o 0 0 0 

File archive/compression o 

Rename files/directories o 0 0 0 0 0• 
Text editor Text and Hex Notes editor 0 0 

Directory cut and graft o 0 0 

Drive management 
Optimize drive o 
Tree and file list o 0 0 File list 
Expand/collapse tree o 0 0 

File filter o 0 0 0 

Format disk o 
Copy disk o 

Back up to tape • 
Back up to floppy disks o 0 

Data recovery 
Disk diagnosis o 
File undelete o 

Trashcan • 0 0 0 0 

File shredder • 
Virus scanning • 0 

Accessories 

Calculators • 
Screen saver o 0 

Icon editor/library o 
Customize tool icons o 0 0 

System information o 0 

Resource information o 0 0 

Batch commands • 0 

Macro commands • 0 0 

Scheduled macro commands • 0 0 

Network compatibility 
Use across network 0 0 

Share files across a network 0 0 0 
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TASK MANAGER WIN MASTER NORTO NDESKTOP 
2. 01 1.5 FOR WI NDO WS 2.0 

Metz PC-Kwik Corp. Symantec Corp. 

Software 

$49.95 $129.95 $149 

0 0 0 

• 0 0 

0 

• 0 0 

0 0 0 

• 0 0 

0 0 0 

0 0 	 0 

0 

• 0 0 

• 0 0 

• 0 0 

8 8 8 

• 0 0 

ASCII 7 45 
0 0 0 

0 0• 
0 

0 0 	 0 

0 

0 

• 0 0 

File list 0 0 

• 0 0 

0 0• 
0 

0 

0 

0 

• 0 	 0 

0 

0 

0 

0 

3 
0 0• 

0 

0 

0 0 0 

0 0 0 

0 

0 

0 0• 

WINTOOLS 
1.0A 


Tool Technology 


Publishing 


$149 

XTREE 

FOR WINDOWS 


XTree Co. 


$99 

from Metz Software, can be closed or 
made invisible after a program launch. 

Choosing the best program launcher de
pends on your preference for lists or tool
bars. I prefer the list launchers, because 
they use less screen space. Most of my 
work involves word processing, so I prefer 
to see as much text as possible without 
any extraneous clutter. Other users might 
prefer a floati ng toolbar that offers quick 
access to their favori te applications and 
macros . 

The Power Launcher offers both lists 
and toolbars. It has a wide range of fea
tures and an extensive set of customizing 
options, such as associating and launch
ing custom toolbars for popular Windows 
applications. I also liked the position of 
the toolbar at the top of the screen, and 
the Power Launcher's custom menus are 
easy to configure. It even gives you the 
option to launch multiple applications with 
one mouse-click. 

I liked one other launcher almost as 
well. The Task Manager employs a cus
tomizable toolbox interface. It replaces the 
Windows Task Manager with an enhanced 
module that includes fi le management, 
searching capabilities, and fi le launching. 

Virtual Desktop 

Wortdng with 
Windows' Program 
Manager, File 
Manager, and 
several applica· 
tions active at the 
same time resuHs 
in a very cluttered 
screen. You could 

solve that problem by getting a larger display 

monitor, or you could use a virtual desktop. 


A virtual desktop consists of several minia
ture screens grouped together in a grid. 
Each screen has its own set of icons and 
application windows. Each of these minia
ture screens is a desktop that contains a 
set of applications. The virtual screen in 
the upper left comer of the grid might con
tain Microsoft Word; next to that might 
be a screen with the Program Manager and 
File Manager; and another screen could 
contain a DOS application, such as a com
munications program or database. You 
can move through the set of virtual desk
tops by clicking within the selection grid. 
When you select the screen, the selected 
desktop zooms out to fi ll the screen. 

T he virtual desktop lets you eas ily 
switch between applications. You can also 
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automatically load a predefin ed applica
tion set. Most utility packages, including 
the Power Launcher, Amish Utiliti es fo r 
Windows 2.0, and WinTool s I .Oa, will al
low you to spec ify a position on the virtu
al desktop screen for each application. You 
can also rearrange the position of the vir
tual screens within the selection grid. 

The Power Launcher has one of the best 
vi rtual desktops. You can have up to 64 
virtual screens, even though using more 
th an the default value of nine screens is 
overkill. You can make the Power Launch
er virtual desktop in visible while you' re 
workin g, or the grid of virtual des ktops 
can stay in front of the ac tive window, 
ready fo r fa st access. I al so liked Win
Tools' virtual desktop. WinTools lets you 
des ignate too ls and icons that will "fo l
low" you around as you switch among the 
virtual screens. A tagged application will 
automatically move to the ac ti ve virtual 
screen. For instance, you might have an 
icon th at notifi es you of incoming E-mail 
or fax receipts. By tagging the icon, it will 
always remain visible so that you won' t 
miss a noti fica tion. 

.,/Instant File Viewing 
AT lAST AUlll/1Y THAT ALLOWS YOU TO VIEW THE 
COl/TfNTS OF YOUR FILES DIREffiY FROM THE 
MS·IVINOO WS FILE MAI/AGER. YOU HAVETHE POIVER TO 
VISUALLYMANAGE YOUR FILES BY VIEWING THE COllTfNT 
OF EA CH FILE PRIOR TO DELffiNG, COPYING, REllAIAll/G 
OR IAUllCHING AN APPLICAllON. IV/TH PANORAMIC/ YOU 
CAN OPEN AWORLD OF POSS/BlllnES WITHOUT OPENING 
ANOTHER APPLICAllON! 

.,/Convenient Printing 
PANORAMIC! Al50 FEATURES COi/VEii/ENT PRINTING 
THROUGH USER FRIE/IDLY DRAG AND DROP. PANORAMIC/ 
GIVES YOU All THE FAOL/llES TO CREATf PICTURE 
PERFW OUTPUTS. 

./File Conversion 
PAllORAMICI' s EXTENSIVE FILE CONVERSION CAPABflf1Y 
LETS YOU 11/ANSIATf FILES TO AVARIETY OF GRAPHICS 
AND FAX FILE FORMATS WITH FULL CONTROL OVER COLOR 
AND RESOWllON. 

• FAST ZOOM AND PAN 
• PERFORM TEXT SEARCHES 
• COPY TO CLIPBOARD 
• IMPORT ANY DATA TO YOUR APPLICATION 
• BROWSE THROUGH YOUR FILES WITH EASE 
• SUPPORTS MULTIPLE VIEW WINDOWS 
• LINKS TO NORTON DESKTOP 
• DRAG AND DROP SUPPORT 
• SAVE SCREEN CAPTURES IN 


ANY FORMAT 

• AND MUCH MORE ••• 

Visual Metaphor 

The method used to organize your work in 
Windows is called a visual metaphor. An on
screen image represents a function, a program, 
or a file. By manipulating a familiar image, you 
perform a function such as copying or moving 
files. Ark's Workspace for Windows is shown here. 

Ark Interface's Workspace for Windows 
1.0 has taken the desktop visual metaphor 
to its logical conclusion. Workspace adopts 
the image of a well-equipped offi ce, where 
your documents are organi zed in binders 
and filing cabinets. All your programs are 
represented by fa mili ar objects. For ex-

ARCHl\IEI 
Pkzip .ZIP 
Pkorc.ARC 
lharc.UH 

POlll(Rlfi 

~~~~~ 
cnful~ 
-OI. 
_ IJ!OIWIYMOill 

1-800-361 - 1904 

ample, a paintbrush represents the Win
dows Paint program, a desktop telephone 
might hold a communications program , 
and a pencil could call Windows Write . 
Every object can also carry a text label. 
Clicking on an object fires up the associ
ated program. 

All these objects are located on what 
appears to be an office desktop. You can 
associate any of the 24 built-in objects 
with any program. You can arrange the 
objects on the desktop or in the offi ce as 
you li ke. Workspace gives you the visual 
equi valent of an office equipped with fa
miliar accessories, so you can work on the 
computer much as you would in reality . 

Workspace manages your fil es by or
ganizing d1em in up to nine project binders. 
Each of these virtual binders is associated 
with its own subdirectory on ilie hard drive. 
When you start a new project, Workspace 
creates a subdirectory where it automati 
cally stores and tracks all the files you cre
ate as you work on the project. You can 
view and launch all the fil es in a binder 
using an OverYiew Window. In thi s win
dow, each fil e in the project binder is rep
resented by a small "snapshot" of the ac
tual file . By clicking on a snapshot, you 
load the target file into the application that 
created it. 

Workspace can recall an entire work
ing environment, opening applications and 
restoring fil es to the state where you last 
left them. For example, if you were work
ing on the third page of a document and 
updating a spreadsheet graph, Workspace 
can save the environment, and, when you 
open the project again , the word process
ing program will display the third page of 
your document and the spreadsheet will 
load up the graphing module. Unfo rtu
nately, you are limited to working on one 
project at a time. 

You can keep track of the time you 
spend on each Workspace project and re
view or print out the tracking data fo r any 
day, week, or month. You have immediate 
access to the time information and can cre
ate a report to build invoices or to evaluate 
your productivity . 

HP's NewWave also takes a project ori
entation. NewWave replaces the Windows 
interface with an object-oriented system. It 
uses file drawers, fo lders, fil e icons wi th 
32-charncter labels, and a wastebasket as 
GU1 elements. Files and applications are 
objects. These objects can be stored on 
the desktop or in folders, copied or shared, 
or dropped in the trash. NewWave has a 
vaguely Mac- like look but not the ease 
of use of the Mac OS . The Mac integrates 
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exactlywhat parts you'll need to repair your system. 

PRODUCT FEATURES 
• Run tests in sing le or mul ti ple passes. 
• Run tests withor withou t operator interacti on. 
• Prints system certification documenl. 
• Uti lity included to park the hard dri ve. 

CPU & System Board Tests 
Clock speed, instruction set, OMA controller 
1 & 2, interrupt contro lle r 1 & 2, CMOS RAM, 
8253/8254 timer, math coprocessor 
(instruction set). 

COM &LPT Port Tests • 
CO M (1, 2, 3, 4), LPT (1, 2, 3, 4), internal 
loopback, identifies addresses. 

Hard Drive Tests 
Non-destructive testing of drive and control ler 
lor MFM, RLL, IDE, ESDI, and SCSI. Includes 
indenti fication of IDE specs (hds, cyl, spt) fo r 
qu ick and easy setup. 

CMOS Save & Restore 
CMOS recovery program lor resto ring lost 
CMOS settings. 

Memory Tests 
Tests conventional, UMB, HMA, XMS, 
extended and expanded, identifies address, 
bit, and parity fail ures, displays bad RAM 
address. 

Floppy Drive Tests 
Non-destructive tests fo r 3.5" and 5.25" . 
with high an d/or low density controlle rs. 

Video Tests 
Text attributes, ASC II character display, 
scrolling character set, high and low 
reso lution graphics, EGANGA color tests. 
Supp orts Hercu les, MONO, CGA, EGA, 
and VGA (up to 1MB). 

Printer & Keyboard-
Printer character and barber pole tests, 84 
and 101 key model keyboards. 

WHAT IS PC CERTIFY? 
PC Certify is an easy-to-use, non-destructive PC diagnostic 
program designed to quickly identify hardware faults and 
system configuration errors. Windows setup problems can be 
frustrating. You don't know whether it's the software, 
configuration, or ahardware fault. Wilh PC Certify you'll 
quickly be able to pinpoint what the source of the problem is. 

WHAT DOES PC CERTIFY DO? 
PC Certi fy so ftware allows you to easily: 

• Diagnose hardware vs. 
sollware failures. 

•Identi fy system setup 
problems. 

• Keep track of system 
upgrades and 
configuration changes. 

• Run acomplete 
preventalive 
mainlenance check on 
your syslem. 

• Prinl alesling and certification report for quality control 
and inventory records. 

WHY YOU NEED PC CERTIFY 
Few things are more aggravating than computer downtime and 
lockups. You waste time waiti ng for he lp and usua llypay a 
dear price lo gel it when you fi nally do. Your time is valuable, 
so let PC Certify handle the problem for you. 

Anyone can use PC Certify. Simply run the program in 
AUTOMATIC or QUICK MODE, sit back, and relax while PC 
Certify scrutinizes and tests your computer system lor 
hardware failu res. 

Once the battery of tests is complete (usually within minutes), 
a Test Results Summary wi ll be on your computerscreen. You 
can route the summary to a disk file or your printer. Either 
way,you'll know what's wrong with your PC hardware. 

Copyright © 1992. All Rights Reserved. PC Ccnify is a trademark of Landmark Research lmcnrn1ior111 ICorpor.uiun. 

Wimfows is a rcgisicrcd tradema rk of Microsoft Corpormion. Ot her numcs arc trademarks of their 1.1ssociatcd owners. 


SLASH TECHNICAL SUPPORT TIME 
When you find yourself needing technical support loryour 
software and hardware or when you experience acomputer 
malfunction, PC Certify is the quick, inexpensive answer. 

With PC Certi fy on your system, you can quickly identify the 
source of the problem; hardware, software, or configuration. 
Telephone support becomes last and easy. Repair bills drop 
like arock (50% and more ol your repair bills are for diag
nosing the problem, PC Cert ify does it lor youat NO COST!) 

EASY PC INVENTORY CHECKS 
With PC Certify you can check your system configuration and 
use the hidden database to compare the current configuration 
withthe original. This wil l eliminate unauthorized system 
configuration changes or loss of computer system 
components. You'l l identifyhardware problems and know 

compatible with all IBM PC/XT, AT,386, 486, or true 
n\ compatible computers. PC Certify is not a 
1~ • Windows program. It can be run in Windows 

configured in Standard mode. However, it is 
imperative that you run any PC diagnostic from 

DOS or aboot disk and not from wi thin Windows, 
otherwise youwil l not be able to fully test your 
memory and hard disk functions. 

• Detects and stores 
presence of major • 90 Day Money-Back Guaranteesystem components. 

• Keeps an up-to-date • Toll-Free Lifetime Tech Support 
internal database with • Discount Two-Day Shipping
complete system 

informati on. 


• Internal database can 
be output to delimited ORDER DIRECT: 
ASCII fi le to any 

database for 
 Call (800) 683-6696tracking of systemassets and con fi guration changes. 

• CMOS Save & Restore CMOS recovery program. 
• Includes easy to understand on-line help & manual. 

SYSTEM INFORMATION 
• Displays DOS 

environment. 
• Displays 

AUTOEXEC.BAl 
• Displays 

CONFIG.SYS. 
• Displays software 

interrupts. 
• Displays BIOS 

RAM data area. 
• Displays ROM 

copyrights and text strings. 

COMPATIBILITY 
PC Certi fy requires 256K of RAM, DOS 3.0 or greater, and is 

FAX (813) 443-6603• lnt'I (813) 443-1331 

nIANDMARK 
RESEARCH INTERNATIONAL CORPORATION 

703 Grand Centra l Street • Clearwater, FL 34616 

Circle 141 on Inquiry Card (RESELLERS: 142). 
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the operating system and the user inter
face to a greater degree. And, while all 
Mac applications share a common user 
interface, NewWave has to contend with 
a wide variety of Windows applications, 
each with its own unique interface. 

File Management 

File management Is a critical component of 
Windows accessories. You need to know what 
files you have, where your files are, how to get 
them, and how to keep them Intact. One of the 
major complaints about Windows has always 
been the File Manager. Atthough the File Manager 
has Improved with each Windows update, it Is 
still somewhat clumsy and inadequate. The 
utilities covered here include all the basic 
functions of the File Manager while adding 
important features-such as file viewing-that 
the File Manager lacks. 

I appreciate Norton Desktop for Windows 
because I know that no matter what hap
pens, I can always find, copy, back up, or 
recover my files . The Norton Desktop is 
not extraordinary in appearance. The Desk
top displays the drive icons on the right, 
with a toolbar on the left. Clicking on any 
drive icon brings up the Norton File Man

ager window. Similar to the Windows File 
Manager, the Norton File Manager in
cludes a set of buttons to let you move, 
copy, delete, sort, and filter elements in 
the file display . You can drag and drop 
files from one drive window to another or 
onto the printer icon on the toolbar. 

Norton Desktop presents you with a user 
interface that is better than Windows' but 
not as unusual as that of NewWave or 
Workspace for Windows. Norton's Quick 
Access module looks and works like the 
Windows Program Manager; however, it 
provides password protection to selected 
files within groups . You can also position 
groups and icons directly on the desktop, 
and you have the option to display groups 
in normal mode, in a list, or in a toolbox. 
Another popular feature allows you to 
browse through word processing, spread
sheet, database, and graphics files in 45 
formats . 

Norton Desktop is configured for use 
across a network, and the latest version 
includes support for Microsoft' s Windows 
for W orkgroups, allowing you to send mail 
or files to other WFW users . You can pur
chase a Network Menning Adm.in.istration 
Pack to simplify setup and maintenance. 
The adm.inistration module lets you stan
dardize the look of the Norton Desktop 
across a network and control access to ap
plications and files . 

With so many features and accessories, 
there is no doubt that Norton Desktop for 
Windows is the best of the file and hard 
disk management accessory packages. The 
sheer volume of its features takes it be-

Company Information 

Abacus Software, Inc. 
(BeckerTools 4.0) 
5370 52nd St. SE 
Grand Rapids, Ml 49512 
(800) 451-4319 
(616) 698-0330 
fax: (616) 698-0325 
Circle 1230 on Inquiry Card. 

Amish Software, Inc. 
(Amish Utilities for Windows 2.0) 
541 Cowper St., Suite A 
Palo Alto, CA 94301 
(415) 323-4627 
fax: (415) 323-0138 
Circle 1231 on Inquiry Card. 

Ark Interface, Inc. 
(Workspace for Windows 1.0) 
1201 Third Ave., Suite 2380 
Seattle, WA 98101 
(800) 275-3698 
(206) 654-4127 
fax: (206) 654-4188 
Circle 1232 on Inquiry Card. 

Fifth Generation Systems, Inc. 
(Direct Access Desktop) 
10049 North Reiger Rd. 
Baton Rouge, LA 70809 
(504) 291-7221 
Circle 1233 on Inquiry Card. 

hDC Computer Corp. 
(Power Launcher 2.0) 
6742 185th Ave. NE 
Redmond, WA 98052 
(206) 885-5550 
Circle 1234 on Inquiry Card. 

Hewlett-Packard Co. 
(NewWave 4.1) 
97 4 East Arques Ave . 
Sunnyvale, CA 94086 
(800) 554-1305 
(408) 720-3441 
fax: (408) 720-3560 
Circle 1235 on Inquiry Card. 

lcom Simulations, Inc. 
(Squeegee for Windows) 
648 South Wheeling Rd . 
Wheeling, IL 60090 
(708) 520-4440 
Circle 1236 on Inquiry Card. 

Metz Software, Inc. 
(Task Manager 2.01) 
P.O. Box 6699 
Bellevue , WA 98008 
(206) 641-4525 
fax: (206) 644-6026 
Circle 1237 on Inquiry Card. 

PC·Kwlk Corp. 
(WinMaster 1.5) 
15100 Southwest Koll Pkwy. 
Beaverton, OR 97006 
(503) 644-5644 
fax: (503) 646-8267 
Circle 1238 on Inquiry Card. 

yond a collection of accessories and turns 
it into an excellent working environment. 
Of the packages reviewed, the only other 
one that comes close is BeckerTools 4.0. It 
has a similar set of utilities, but it lacks 
the network support. I took the file man
agement component from BeckerTools 
and used it to replace the Windows File 
Manager. I then had a more functional file 
manager without having to overhaul my 
Windows environment. BeckerTools has a 
convenient toolbar in its file management 
shell for one-click deleting , searching, 
viewing , printing, editing, or executing 
files . 

Choosing a Set of Utilities 
After working with all these packages, I 
naturally developed a few favorites. Un
fortunately, few of these Windows utility 
compilations offer the best of every reature. 
The Power Launcher has the best program 
launcher; NewWave offers the most com
fortable desktop metaphor. I was intrigued 
with the Workspace for Windows envi
ronment, but it's a little too cute to work 
with on a daily basis. 

It's too bad you can't buy just the desk
top metaphor from NewWave, or the vir
tual desktop from Amish Utilities . As a 
complete package, I like Norton Desktop 
for Windows best. It's not the best in every 
category, but the desktop organization is 
very strong and the package includes all 
the Windows tools you ' 11 ever need. • 

Sran Wszola is a resrin.g ediror for rhe BYTE 
Lab. You can reach him on BTX as "sran." 

Symantec Corp. 
(Norton Desktop for Windows 

2.0) 

10201 Torre Ave. 

Cupertino , CA 95014 

(408) 253-9600 
fax: (408) 253-4092 
Circle 1239 on Inquiry Card. 

Tool Technology Publishing 
(WinTools 1.0a) 
1125 A St., Suite 107 
San Rafael , CA 94901 
(415) 459-3700 
Circle 1240 on Inquiry Card. 

XTree Co. 
(XTree for Windows) 
4115 Broad St. , Building 1 
San Luis Obispo, CA 93401 
(800) 876-6368 
(805) 541-0604 
fax: (805) 541-8053 
Circle 1241 on Inquiry Card. 
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Now Windows users are opening 

anew world of possibihties. 


The new Bernoulli®150. The standard in removable storage. 

Ah, the things yo u can 
do with software these 
days. Amaziug, isn 't i1 ? 

Tha('s why we crea t
ed th e new Bernoulli 
150 removable drive. 

The Bemoulll 150 is a MultiDlsk drive. 

So It not only reads/writes 150MB So yo n can get more out 

disks, but 35, 65, 90 and 105MB disks, 
 of your storage than 
too. It even reads our 44MB disks. 

ever before-more free
clom. More excitement. And frankly., more storage. 

With the new Bernoulli. you can explore new ideas 
without. running out o f' space. You just acid inexpen
sive di sks in the sizes a nd prices yo u neecl-150, 10.S , 
90, 65 & 35tvIB. That"s wh at we call Multi Disk';' 

a feature you can only get with th e Bernoulli 1:)0 . 
WhaJ's more, yo u can take yo ur data where yo u 

need it., when you need it. Free from worry. 
And since no one has tim e to sit. on the ir hands, 

we offer a very quick 18-msec effective access time. 
As yo u might have guessed, 011l v awarcl -,vi n11ing 

Bernmdb Drives give you thi s n1u ch potential. 

CorelDRAW bundle offer. Call 1-800-283-7608. 

Sound good? Cive us a call today for more informa 
ti on. Or visit you r local • 

dea ler. And 1'1~0111 now l•"11•-=r-A® 
on, expect di e wo rld ..Jrfi Ul4 
out of your sto rage. !Ylakers ofBernoulli 

©1993 Iomega Corp. The Iomega logo and Bernoulli are registered trademarks, and MultlDisk is a trademark of Iomega Corp. All other products are trademarks of their respective holders . For customer 
service in U.S.A. and Canada. call 1-800-456-5522. In Europe. ca ll 49-761-45040. For worldwide customer service, call 1-801-778-3000. For accessory iterns. call IOMART at 1-800-723-3770. 
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HANDS-ON TESTING 


I 


I 

We test 50- and 66-MHz 486DX2 and 486DX systems 

to find the best machines for DOS, Windows, and Unix 

RICHARD FOX, ALAN JOCH, LEONARD PRESBERG, AND LESLIE REISZ 

f you need the most powe1ful PC you can buy, consider one of the 116 systems tested here. These 50
and 66-MHz 486DX2s and 50-MHz 486DXs allow you to run today's business and scientifi c appli
cations efficiently. What's more, these systems are a hedge against obsolescence: Even in light of In
tel's recent Pentium announce ment, high-end 486s should re main the processors of choice for most 
single-user workstations well into next year. And if Windows NT, OS/2, or Unix is in your future plans, 
these 486s can adequately handle those 32-bi t environments. 

We chose winners and runners-up that are particularly suited to important applications under DOS , Win
dows, and Unix. The list at the far right shows our choices for the best systems. In subsequent pages, we rec
ommend the best 486s that are highly expandable and those that are inexpensive. We also evaluate the var
ious graphics chip sets, disk caches, and local-bus sche mes these systems use and show how these design 
choices relate to system performance. 

We found that the local bus has taken high-end syste ms by storm. We ranked a total of 29 systems as 
winners or runners-up, and only five-from Computer Sales, Hertz, Swan, Micro Express, and Unisys- didn 't 
use a local bus to speed the graphics subsystem. All the ranked local-bus syste ms used the VESA imple
mentation, the VL-Bus, except for those from Dell and NEC, which used proprietary sche mes. 

The graphics-accelerator choices by systems vendors also proved to be significant. Of the top 15 perform
ers in our graphics tests, 13 used the Weitek Power 9000 (the remainder used the S3-805 accelerator) . 

Best of all , the marketwide drop in hardware prices over the last 18 months has also touched the high 
end. Although the most expensive systems we tested sell for $10,000, we can recommend I 0 systems for un
der $2700 that performed close to the fastest systems and were built to last. 

But not all the trends we found were positive. Quality control is a pervasive problem: 40 out of the 11 6 sys
tems we received either wouldn ' t boot on the first try or had some other serious hardware problem. 

How to use this guide 

To find the best high-end system, fo llow the main headings based 50 percent on performance, 30 percent on features, 
until you come to the application category that most closely and 20 percent on ease of use. Although you can use high
matches yours. Then look to the Best Overall, Most end 486s as network servers, this report focuses on their 
Expandable, or Low Cost summaries. In all cases, higher suitability as single-user workstations. The prices we quote 
index numbers indicate faster performance. Our decision was are li st prices for our as-tested configurations. 

The top system in each group. We point 
out the qualities that made us choose 
th is system as best for this application . 

The deciding factors for this category. 
Speed-index numbers change from 
application to application , because we 
calculate these indexes based on tests 
most appropriate for the category. For 
example, the speed index in the database 
category is most dependent on our 
database application test. 

l :i fj I,\$) 3;(i1 I Xlnetron Xl1.AH 486DX2 

Besides the top pick, each 
406DX2!1i6 0 S26!19 76 Eu:eleril Vl., ISA \C2h768 WMBSCSI ns 256 

~S6DX2'66 • !!i090 6.7 G<m VL.flSA 1280·1024 340.MBIOE 256 512 

~OX2.'66 - nm 69 E•celerl1 ISA 11)24 · 768 :14().~I BIOE 156 256 
45eDX2.'66 I S4-1'5 74 fa,! Vl.. EISA 10240768 3'!0-P.I BSCSI 256 25-6 
~SGOXU..6 I ~5870 52 E • ct~ EISJ, 1 02~' JU 1 2-06 SCSI 128 i56 

summary box gives the ~ us1 XjllfllrQnXi\.AN406ox2 
. I . . f h tlJ!lll H t ASTPre:r.mia.i;li&I

vita stat1st1cs or ot er 11:.rouu 11ec1m.i;eol66 

outstanding systems. :::: ::::;,, 
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What to Look For in a High-End System 

POWER SUPPLY 
The typical output for 
high-end systems is 
200 W, but specify 
300 W or more if you 
plan to run multiple 
hard drives. Look for 
power supplies that 
switch between 110 
and 220 V, a necessity 

VL-BUS EXTENSION if you're buying 


We found that a local bus systems for 


provided only a small international divisions 


performance improvement or if the systems will 


for hard drives but was be transported 


essential for graphics internationally. 


environments: All the 

winners in DOS CAD, 

Windows, and Unix used 

either the VL-Bus 

implementation or a 

proprietary scheme. 


FLASH ROM BIOS 

Systems that hold 

these basic routines 

and instructions on a 

flash chip let you make 

BIOS updates easily CPU 

through software Choose a system built 

rather than by on a 66-MHz 486DX2 

replacing the chip. if you need the fastest 


performance and can 
afford to spend an SIMMS 
average of S4000. The For DOS applications, 
50-MHz 486DX2s were purchase a minimum 
the slowest of the high of 4 MB; for DOS CAD 
end processors we and Windows, at least 
tested and had little or 8 MB; and for Unix, at 
no price advantage least 12 MB. 
over better-performing 
50-MHz 486DXs. 

HARD DRIVE 
Choose capacities of at 
least 100 MB for DOS 
business applications, 
200 MB for DOS CAD 
and Windows, and 300 
MB for Unix. Database 
and development 
applications access the 
hard drive frequently, 
so fast drives will pay 
off: Look for rated 
access times of 8.5 to 
12 milliseconds. 

Specify a minimum of 
256 KB for general 
business applications. 
Look for systems that 
can handle 512 KB or 
1 MB if you run 
computationally 
intense applications 
(e.g., CAD) or if you 
multitask under Unix. 

BEST 
DOS WORD 
PROCESSING, 
DESKTOP PUBLISHING, 
AND SPREADSHEETS 
Xinetron X/LAN 486DX2 
This workstation is fast: It 
turned In outstanding result s 
on our word processing and 
spreadsheet application tests 
and also had the fastest 
storage and graphics 
subsystem. PAGE 159 

DOS DATABASE 
AND DEVELOPMENT 
Lightning 
Thunderbox II 
A tower system that captured 
both Best Overall and Most 
Expandable honors. The 
Thunderbox II includes a full 
megabyte of processor 
cache , which helped it 
outperform all other systems 
in this category. PAGE 163 

DOS CAD 

AND GRAPHICS 

NEC Image 466 

NEC's Image 466 uses a 
proprietary loca l-bus 
implementat ion to boost 
graphics performance. The 
system's combination of 
graphics speed, low cost , and 
clear, sharp monitor makes it 
best for CAD and graph ic 
arts . PAGE 165 

WINDOWS 

CompuAdd 466 DX2 

Desktop Power 

VL-Bus graphics , a non
interlaced 1280- by 10 24
pixel display, and easily 
accessible memory and 
adapter slots qualify the 
CompuAdd 466 DX2 as the 
best syst em for Windows. 
Besides performance 
features, the 466 DX2 
also comes with excellent 
documentation and strong 
technical support. PAGE 171 

UNIX 
Hertz 486/66Ei 
BYTE Unix tests and SPEC 
benchmark results both 
ranked the Hertz 486/ 66Ei 
fastest among Unix systems. 
PAGE 179 
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SYSTEMS FOR 


DOS WORD PROC(SSINC, D(SKTOP 

PUBUSHINC, AND SPR(ADSH((JS 


E
ven though at first blush a 50- or 66
MHz CPU with an integrated FPU 
may sound like ove rkill , we found 
fast 486s to be exce ll ent cho ices fo r 

DOS word processi ng, desktop publi shing, 
and spreadsheet app li ca ti ons. This powe r 
comes in ha nd y fo r today's vers io ns of 
WordPerfect and Lotus 1-2-3, which let you 
perform demanding tasks li ke linking data 
from many spreadsheets , runnin g spread
sheets in 3-D, or work ing out WYSIWYG 
previews. The right 486 can ensure that page 
scrolling, text search and replace, graphing, 
and computation take place witho ut s low
ing the pace of your work. 

Performance was th e key attribut e we 
considered when choosing winners and run
ners-up in our word process ing and spread
sheet application tes ts. Many word pro
cess in g a nd spread shee t o pe rati o ns a re 
computati o nall y inte nse- th e compute r 
must frequent ly access the hard drive, and 
graphi cs- intensive page scro lling is com
mon-so we looked at an even mi x of CPU, 
memory, hard drive, and graphics subsys
tem performance. We used BYTE 's hard
ware-component tests to rate the speed of 
subsystems. Our suite of app li cation tests , 
which inc luded WordPerfect 5.1 and Lotus 

UNSAFE AT ANY SPEED? 
In the relentless quest for more computing power, vendors are always 
striving for ways to produce the fastest systems. One vendor, Per
sonal Computer Graphics, submitted the Turbo Max 80, a system 
based on a 66-MHz 486DX2 that PCG says can run internally at 80 
MHz. 

Our test results showed that the Turbo Max 80 
clearly operated at speeds beyond those of most of 
the other systems in this roundup. It outperformed 
all the other systems in our three DOS application 
categories and placed within the top five for the 
Windows and Unix performance tests. 

According to an Intel spokesperson, Intel does not 
test or guarantee and, consequently, does not 
condone operating any of its CPUs outside of the 
rated specifications. Moreover, unless the entire 
system is designed to withstand the excess heat 
being generated by the 486DX2 chip, unexpected 
heat dissipation could lead to system failure. PCG 
addresses this issue by equipping the Turbo Max 80 
with three fans, including one mounted on the CPU. PCGTurboMaxSO 

In the end, we decided not to include this system in 
our rankings, because of our unanswered questions about its long
term reliability. 

1-2-3 release 2.4, gave us insight s into how 
each system ran ac tua l business progra ms. Our perfor
mance rankings weighted these subsystem and application 
tes ts most heavi ly (add itional subsystem and appli cati on 
tes ts rounded out our evaluations ). 

We identified some c lea r techn ology tre nds that ex
plained why the winners and runners-up stood out from the 
res t of our test sample. All the systems that we re ra ted 
Best Overa ll or Low Cost used 66-MHz 486 processors. Of 
the 12 systems we ranked in the entire business applications 
group, onl y the Swan 486/50ES, a Most Expandable run
ner-up. used a 50-MHz processor. In most cases, the 66
MHz systems performed faster th an 50-MH z counterparts 
and didn ' t necessa rily command a premium pri ce . The 
Swan sys te m was a notabl e exce pti on: It recorded the 
same performance score as the Swan 486/66ES , whi ch 
was identi cal except for its 66-MHz processor. The 50
MHz mode l costs$ I00 less, but apparently identical sup
porting hard ware for the 50- and 66-M Hz vers ions make 
the extra clocks moot. We saw no reason to buy Swan ·s 66
MHz system over its less expe nsive cousin . 
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In the Best Overall category, the AST Premmia 4/66d Mode l 
343W, the Boss 466EV, and the NEC Image 466 came with 256 
KB of secondary cache RAM, which sped up these systems in han
dl ing large applications, such as those in our appli cation tests. 
Secondary cache RAM among slower systems was 128 KB . The 
Xinetron X/LAN Workstation and the Boss 466EV included l MB 
of hard disk cache; in contrast, many unranked systems came 
with no disk cache or on ly a 64-KB track buffer. Finally , among 
the Best Overa ll systems , only the Hertz 486/66Ei didn ' t take 
advantage of a local-bus graphics acce lerator to speed screen re
draws. According ly, its graphics tes t resul ts were the slowest of 
these five systems. 

Bus type showed little differentiation in our perfo1mance tes ts: 
!SA and Er:SA systems performed comparably, primarily because 
we tested the m as worksrations rather than as network servers. 

Although performance accounted for half of our selection cri
te ri a, we also rated each sys tem by the presence or absence of 
standard fea tures that would aid DOS users running word proces
sors and spreadsheets. Thi s represented 30 percent of our eva l
uation. 



For example, monitor quali BYTE BEST DOS BUSINESS APPLICATIONS 
ty is important fo r these appli

Running classic DOS applications?cations. The best monitors were 
High Definition 's Amax Im

press ion Plus and the unit bun BEST OVERALL Xinetron X/LAN 486DX2 

dled with the AST Premmia, 

both of which support nonin
 This 1-foot-tall mini-tower ran our word processing tests faste r than 

any of the runners-up did and scored a virtual t ie with the Boss te rlaced reso luti ons of up to 
466EV as the fastest system for the spreadsheet test suite. Its 1280 by 1024 pi xe ls. NEC 's 
storage subsystem, which is built around a 340-MB Maxtor SCSIImage 466 is available with an 
drive with 1 MB of cache, was the fastest in thi s group, as was theNEC 3FGX monitor, another 

system's VL-Bus graphics system. We found this system easy to live with : standout fo r crisp displays. 
We could quickly add expansion cards, thanks to its easy-to-remove case Keyboard fee l is obviously 
and accessible adapter slots and SIMM slots. The system comes standard withimportant fo r word process ing 
a 36-month warranty and an informative manual. app li cations, but we had two 

reasons for leaving it out of our 
numerical rating. First, the suit PROCESSOR CASE PRICE SPEED EASE OF BUS DISPLAY HARD DRIVE RAMCACHE (KB) 

INDEX USE (MAX. RES.) STANDARD MAX.abil ity of a keyboard is a sub
jective rating, and our prefer BEST Xinetron XILAN 486DX2 486DX2/66 D $2699 7.6 Excellent VL, ISA 1024 x768 340-MB SCSI 128 256 

ence for cl icky versus mushy RUNNER-UP AST Premmia 4/66d 486DX2/66 -$5090 6.7 Good VL, EISA 1280x 1024 340-MB IDE 256 512 

RUNNER-UP NEC Image 466 486DX2/66 -$3499 6.9 Exce llent 1024 x768 340-MB IDE 256 256or the pos ition of the Escape ISA' 

RUNNER-UP Boss 466EV 486DX2/66 I $4495 7.4 Fair VL, EISA 1024 x768 340-MB SCSI 256 256key in the uppe r le ft corne r 
RUNNER-UP Hertz 486/66Ei 486DX2/66 I $5870 6.2 Excellent EISA 1024 x768 1.2-GBSCSI 128 256may not match yours. Second , 

hi gh -end m ac hines such as 
these are m ore amena ble to 
page- layout and des ign tasks 
and are a bit too expensive for 
heavy data-entry tasks, where 
keyboard quali ty is critical. 

Finally, we rated systems for 
ease of use by considering such 
factors as the quality of tech
nical manuals and the accessi
bi lity of ex pans ion slots and 
drive bays. Here, specificat ions 
were sometimes deceiving. For 
example, the Acma 486/DX2 

Nee d exp a n sion? 

MOST EXPANDABLE Boss 466EV 

The $4495 Boss 466EV ran almost a dead heat with the Best Overall X/ LAN in the word 

processing and spreadsheet application tests. Among the Most Expandable fi nalists, the 

Boss ran the application tests about 20 percent faster than the competition did. In addition 

to performance, the Boss will meet most expansion needs with one VL-Bus and four EISA 

slots, a SCSI port, and six 5'/ .-inch drive bays. One caution: The second of two fans located 

inside the chassis troubled us. Its tacked-on mount ing suggested an additional fan was 

added to the original system design because of overheating problems; however. we didn "t 

experience any heating problems during our testing. 

66 VESA System, a low-cost 
PROCESSOR CASE PRICE SPEED EASE OF BUS DISPLAY HARD DRIVE DRIVE BAYS 

runner-up, offered fi ve avail INDEX USE (MAX. RES.) 3W' 'JI." 
able ISA slots, but two of them BEST Boss466EV 486DX2/66 I $4495 7.4 Fair VL, EISA 1024 x768 340-MB SCSI 0 4 
were obstructed by wiring and RUNNER-UP Hertz 486/66Ei 486DX2/66 I $5870 6.2 Excellent EISA 1024 x768 1.2-GB SCSI 
would accommodate only half RUNNER-UP Swan 486/50ES 486DX/50 I $5969 6.0 Exce llent EI SA 1024 x768 325-MBSCSI 7 
length cards. RUNN ER-UP Lightning Thunderbox II 486DX2/66 I $3895 7.8 Fair VL, EISA 1280 x1024 520-MB SCSI 0 

As with a number of other RUNNER-UP Microtech MTNLB 486DX2/66 I $3099 7.7 Fair VL, ISA 1280x 1024 340-MB IDE 
systems we tested (see the text 
box "Poor Quality Control" on Watch ing t he bottom line? 
page 169), the first X/LAN we 
received would not boot. Xine

LOW COST EasternTech ET 486VLB66 tron eventually sent a replace
ment unit th a t ran w ithout 
problems. Even though its per If performance were our only consideration, the 486VLB66 would have been a Best Overall 

finalist. We"re comfortable in putting it at the top of our low-cost list because the system's fonnance, ease of use, and fea 
speed and $2595 price compensate for the superficial documentation and the lack of a tures were all high enough to 
flash ROM BIOS and a toll-free technical-support line. But it shines in speed: The system make it a winner in our Best 
ran our word processing and spreadsheet tests faster than any other machine we ranked. Overall category , we remain 
The low-leve l test results showed it was especially fast in the drive tests, which is attributd isappo inted by the lack o f 
able to the local-bus Tekram hard drive controller with 1 MB of cache (maximum of 16 MB) 

qua lity contro l made ev ident 
and the 14-ms, 340-MB Western Digital hard drive. Graphics performance was also out

by the problem system. In the 
standing, thanks to a VL-Bus implementation of an S3-805 graphics accelerator. 

end , we le t the Best Overa ll 
designation stand, onl y because 

PROCESSOR CASE PRICE SPEED EASE OF BUS DISPLAY HARD DRIVE TECH. SUPPORTthe replacement un it ran with 
INDEX USE (MAX. RES.) 

out a hitch. 
BEST Eastern Tech ET 486VLB66 486DX2/66 I $2595 7.9 Fair VL, ISA 1024 x768 340-MB IDE Lifetime 

KEY RUNNER-UP High Defin ition HDVLB66 486DX2/66 I $2400 6.5 Fair VL, ISA 1280 x 1024 340-MB SCSI Liletime 
RUNNER-UP Acma 486/DX2-66 VESA 486DX2/66 I $2595 7.2 Fair VL, ISA 1024 x 768 360-MB IDE 12 months• 	 Desktop I Tower 

RUNNER-UP Computer Expo 486VLB/66 486DX2/66 I $2567 6.9 Fair VL, ISA 1024 x 768 340-MB IDE 36 months 


D Mini·tower VL = VL-Bus 
' Video is on proprietary local bus. 
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performance that rated #1with PC Magazine can 
be yours! 
• Local bus IDE hard drives. Now weve made your 
hard disk drive data throughput over twice as fast with 
local bus IDE! Dell doesn't have it; few others do either. 
ZEOS has it and so can you. 
•You get eight expansion slots, including two that sup
port VESA-standard local bus devices with bus master
ing. Expandability with local bus performance in mind! 
• ''An array offeatures to make a user's mouth water." 
-PCMagazine. Such as stronger cases, high-capacity 

power supplies with built-in surge 
suppression, floppy drives by Teac, 
and so much more. 
• ''It's hard to imagine a brighter 
upgrade picture. "-PC World. You 
get more than just an overdrive 

. . socket-you get upgradability all 
the way to Intel's Pentium"~based Overdrive'"proces
sor. Not to mention Flash BIOS for future upgrades 
by disk or modem, si~bay cas~s, cache ~ 

for both desktop and laptop systems. ~,tlORt1,,_ 
Our customers vouch for our excellent ~ 1 ~ 

°" !:: 

all the way to 256K... plus optional .::. .- .. 
on-board SCSI for only $49! ~-!--~!r!~~~~mifi~ lillVlldJlil ft~IS/~98 

PC MAGAZINE LABS BENCHMARK TESTS: GRAPHICS WINMARK"ZEDS couples smart design with excellent 

AT WHAT YOU GET: ZEOS ''blew all competitors away-·-in some cases perj(JYming 
• VESA-standard local bus video -the fastest video m(JYe than ten times as fast as competitors. " 

performance available anywhere. PC Magazine tested -PCMagazine, 1/ 26/ 93 


•••••••••••••••••••••••••••••••••••••• 
•PC Magazine Readers' Choice for Service and 
Reliability-February 9, 1993! ZEOS was the only 
PC vendor to receive the "Excellent" rating 

a ZEOS system with our optional Viper video card. 
Their findings? The ZEOS "shattered our previous 
record.. . by nearly fourfold'.' Now the dazzling video 

software options ... easily upgradable, excelCompaq 
Deskpro 66Mlent video performance." 
Dell 466 

- PC Computing, March 1993,BEST VALUE DE/2 

Gateway 2000 
4DX2-66VEverybody is talking price, price, price. Now ZEOS 

is talking price, price, price and features, features, IBM PS/2 Model 77 
486DX2features! Right now; you get more features at lower 
ZEOS 486DX2-66prices from ZEOS than from anyone else! 	 with our optional 
Viper video card! TAKE A REALLY CLOSE LOOK 

12.34 Megapixels 
per 

second. 
. 7.44 Nobody beats 

ZEOS! 

21.18 

II 7.06 

42.64 



standards. We were the first to offer 24 hour support CHOOSE FROM FOUR MONEY·SAVING PACKAGES. 
years ago. Even now; few offer it 'round the clock. But 
with ZEOS you get it, 365 days a year! 
•Warranties, guarantees and more. If you're not abso
lutely convinced your new ZEOS PC is everything we 
say it is and more,you have afull 30 days to return it to 
us for a complete, no-questions-asked refund. Plus, you're 
covered by our One Year Limited Warranty; our 
Express Parts Replacement Policy and our Complete 
Customer Satisfaction Package. 
•You get your choice of a popular Windows 
application from Lotus 1-2-3, Ami Pro, Free
lance Graphics, or new Lotus Improv; called 
the most "revolutionary and accessible" 
spreadsheet ever. That's in addition to DOS 
6.0 (plus enhanced tools), Windows, and the 
fabulous Lotus Organizer. With all the free 

NOW Larger 
drives, all 
with high
speed built-in 
cache. Up to 
452MB! .................. 


software you get with your new ZEOS system, 
you save hundreds of dollars! 

"The ZEOS 486DX-33 is the fastest 33-MHz 486 
DX-33 system we tested, and its perfarmance even 
topped that oftwo 50-MHz 486DX2s." 

-PC World, February 1993, BEST BUY 

IT ALL COMES 
DOWN TO VALUE. 

Nobody; and we mean 
nobody; gives you as much 
as ZEOS. At any price. 
And frankly; in the history 
of our company; we've 
never built better PCs ,\ 
than these. That means a lot from a company with nine 
PC MagazineEditors' Choice awards. 

SO GIVE US A CALL! 
You can't make a better purchase decision than 

to buy your own ZEOS system. So why not give us 
a call right now and talk with your own friendly and 
knowledgeable ZEOS Systems Consultant. ZEOS is 
absolutely your best choice. And we don't just say it. 
We guarantee it! 

CALL NOW TOLL FREE 

800-554-5226 
Fax Orders: 612-633-1325, Government: 800-245-2449, TDD Orders 
(for the hearing impaired): 800-228-5389, Outside U.S. and Canada: 
612-633-6131. MasterCard, VISA, Am Exp, Discover, Z-Card:" COD 
and Leasing programs. Open 24 Hours a Day, 365 Days a Year! 
Purchase orders from Fortune 1000 companies, governments and in
stitutions subject to approval. Leasing programs available. All prices and 
specifications are subject to change without notice. Please call to confirm • 
pricing, specifications and warranty details. All products and company 
names are trademarks or registered trademarks of their respective holders. 
©1993 ZEOS International, Ltd., 1301 Industrial Blvd. , Minneapolis, MN 
55413 USA. ZEOS is a publicly traded company. (NASDAQ symbol: ZEOS). 
UPGR-B YT-9306 

~ I 

• • e • , 

Or we can custom-build a system to your exact specifications. 
just call us! 

#1 #2 #3 #4 

$1295 $2495 

1395 

$1795 $2195 

2595 

1595 

1895 2295 

2795 

1695 

2095 2495 

2895 

1795 

2195 2595 

29952295 2695 

•• • •
• •• • 
2 4 8 16 

107 214 340 452 

32K 128K 128K 256K 

•• • • 
16 16 12 12 

• • ••
• ••

• 
• •• 

.28 .28 .28 .28 

• • • • 
• • •• 

• •• •
• • • •

•• • •
• • • •
• • • • 

• •• • 
•• ••
•• • •

• •• •
• • •

• •• 
•• • 

• • •
• • •• 
• • ••
• • •• 

486SX·25 

486SX-33 

486DX-33 

486DX2·50 

486DX2·66 

Intel 486 CPU 

ZIF upgrade socket 

MB of RAM expandable to 64MB 
on motherboard 

High-speed IDE hard drive (MB) 

Buil t-in hard drive cache 

Local bus IDE hard drive interface 

Seek time (ms) 

1.2M B leac floppy drive 

1.44MB Teac floppy drive 

ZEOS 14" high-resolution mono 
VGA monitor 

ZEOS 14" high-resolution 1024x768 
non-interlaced SVGA color monitor 

Monitor dot pitch (mm) 

l MB high-speed VESA local bus card 
with Windows accelerator 

Eight expansion slots including two 
VESA local bus 

Two serial ports, one parallel port 

Shadow RAM/EMS support 

Socket for optionalon-board SCSI 

Flash BIOS 

High-capacity 200W power supply 
and built-in surge suppression 

ZEOS SpaceSaver case with six 
drive bays 

Two cooling fans 

ZEOS 101-key tactile/click keyboard 

Microsoft DOS 6.0 (plus enhanced tools) 

Microsoft Windows 

Microsoft Mouse 

Choice of Lotus lmprov, 1-2-3, 
Ami Pro or Freelance 

Lotus Organizer 

24-Hour-A-Day 'lbll-Free 
Technical Support 

30-Day Money-Back Guarantee 

One Year Limited Warranty 

Circle 156 on Inquiry Card. 





BYTE DATABASE AND DEVELOPMENTBEST 

F ast performance for database Want the fastest database machine? 

applications hinges on the effec

tive integration of CPU, memo BEST OVERALL Lightning Thunderbox II 

ry, and hard drive subsystems. 

The efficiency of the components 	 This tower received the highest score among the database and development 

leaders in our subsystem and application tests. In addition, it sped through translates into being able to work 
the FoxPro 2.0 application test two times faster t11an its nearest competitor 

rather than wait wh ile your sys
(the FutureTech System 462eV). It includes 1 MB of secondary cache (128 

tem is executing queries, gener or 256 KB is the norm), a Tekram SCSI hard drive controller with 1 MB of 

ating reports, or compi ling code. cache, a 520-MB Max~or hard drive with a fast (8.5-nanosecond) access time. Rounding 

Perfo rm ance was our most out its fine performance, the system comes with a two-year warranty covering parts, 

labor, and shipping, as well as li fetime technical support with a toll-free support line.important selection criterion, and 
we devi sed our speed-index 

PROCESSOR CASE PRICE SPEED EASE OF BUS DISPLAY HARO DRIVE RAM CACHE (KB)number by combining results of 
INDEX USE (MAX. RES.) STANDARD 	 MAX. 

app li cation and subsystem tests 
BEST Lightning Thunderbox II 486DX2/66 $3895 7.8 Fair VL, EISA 1280 x 1024 520-MB SCSI 1024 1024 

and giving emphasis to the CPU, RUNNER-UP Xinetron X/LAN 486DX2 486DX2/66 0 $2699 7.2 Excellent VL, ISA 1024 x768 340-MB SCSI 128 256 
memory, hard drive, and Fox Pro RUNNER-UP Hertz 486/66Ei 486DX2/66 I $5870 6.2 Excellent EISA 1024 x 768 1.2-GB SCSI 128 256 

portions of the two test suites. RUNNER-UP CompuAdd Desktop Power 486DX2/66 - $4039 6.3 Excellent VL, ISA 1280 x 1024 500 MB IDE 256 256 
RUNNER-UP AST Premmia 4/66d 486DX2/66 - $5090 6.3 Good VL, EISA 1280 x 1024 340-MB IDE 256 512 The Lightning Thunderbox II , 
RUNNER-UP FutureTech System 462eV 486DX2/66 $3129 7.1 Good VL, EISA 1280 x 1024 340-MB SCSI 256 512 

the best system overall , di stin 
RUNNER-UP NEC Image 466 486DX2/66 - $3499 6.5 Excellent ISA' 1024 x 768 340-MB IDE 256 256 

gu ished itself with high scores in 
our CPU and drive tests. All the Planning for expansion? 
Best Overa ll systems used 66
MHz processors. The AST Prem MOST EXPANDABLE Lightning Thunderbox II 
mia, the CompuAdd 466 DX2 
Desktop Power, and the Hertz In addition to its pacesetting performance in our FoxPro and subsystem tests (see 

item above), the Thunderbox II can easily be expanded in the three areas vital to 

database and development performance: CPU, memory, and storage. The system 
486/66Ei each posted high marks 
in the memory subsystem tests. 

contains a socket for upgrading to Pentium processors, disk cache that 's expand
The Thunderbox II and the Fu

able to 16 MB, and five available EISA slots. 
tureTech System 462eV showed 
fas t pe rformance on our drive PROCESSOR CASE PRICE SPEED EASE OF BUS DISPLAY HARD DRIVE DRIVE BAYS 
tests, along wi th solid scores for INDEX USE (MAX. RES.) 3W' SW' 

CPU and memory. 	 BEST Lightning Thunderbox II 486DX2/66 I $3895 7.8 Fair VL, EISA 1280 x 1024 520-MB SCSI 0 
RUNNER-UP Hertz 486/66Ei 486DX2/66 I $5870 6.2 Excellent EISA 1024 x768 1.2-GBSCSIDatabase users need flexibi lity 
RUNNER-UP Swan 486/50ES 486DX/50 I $5969 6.1 Excellent EISA 1024 x 768 325-MBSCSIfor adding memory to boost per
RUNNER·UP Boss 466EV 486DX2/66 I $4495 7.4 Fair VL, EISA 1024 x768 340·MB SCSI 4 

fonnance or drives to provide re RUNNER-UP Microtech MTN LB 486DX2/66 I $3099 7.7 Fair VL, ISA 1280 x 1024 340-MB IDE 5 
dundant storage. Our Most Ex
pandable rankings show the five Need top performance for under $2600? 
standout systems. The Swan 

486/SOES deserves mention . Its LOW COST Eastern Tech ET 486VLB66 
tower case is one of the most flex
ible designs we have seen: It has The 486VLB66 came in second to the Thunderbox II as the fastest performer of our database 

systems and costs $6000 less t l1 an the most expensive system in this appl ications groupeight free 3'/,-inch dri ve bays and 
the Swan 486 150ES, which ran the tests considerably slower. The 486VLB66 derives much 

six free EISA slots. 
of its speed advantage from the VL-Bus IDE interface with 1 MB of cache and 256 KB of sec

The systems in the low-cost ondary cache. The 486VLB66 comes with a 24-month warranty covering the system and a 12
category provided 486 power fo r month warranty covering the 14-inch 1024- by 768-pixel Viewsonic 6E monitor and the 340

MB Western Digital hard drive. under $2600, with the 50-MHz 
Micro Flex selling for less than 
$2000 (we recommend it as on ly PROCESSOR CASE PRICE 	 SPEED EASE OF BUS DISPLAY HARO DRIVE TECH. SUPPORT 

IND EX USE (MAX. RES.)
a runner-up because it was the 

BEST Eastern Tech ET 486VLB66 486DX2/66 I $2595 7.4 Fair VL, ISA 1024 x768 340-MB IDE Lifetime
slowest in the group). 

RUNNER-UP Acma 486/DX2-66 VESA 486DX2/66 I $2595 6.8 Fair VL, ISA 1024 x 768 360-MB IDE 12 months 
RUNNER-UP High Definition HDVLB66 486DX2/66 I $2400 5.9 Fair VL, ISA 1280 x 1024 340-MB SCSI Lifetime 

KEY RUNNER-UP Micro Express Micro Flex 486DX/50 D $1999 5.5 Good ISA 1024 x768 325-MB IDE Lifetime 
RUNNER-UP Acma ISA Worksta tion 486DX2/50 -$2295 6.3 Good ISA 1024 x 768 360-MB IDE 12 months

• Desktop I Tower 
RUNNER-UP Computer Expo 486VLB/66 486DX2/66 $2567 6.5 Fair VL, ISA 1024 x 768 340-MB IDE 36 months 


0 Mini-tower VL = VL-Bus 

1 Video is on proprietary local bus. 
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Higher Performance 

for Less. 


VESA 
1024 x 768/72Hz 

Overscan - - -+r-
CRT 

Power Supply 
Capability Horizontal Freq. 

SVGA 
UVGA 

--;- - 15inch 
Flat Screen 

15" Flat Screen 
90-l 36/180-260VAC 

30-60KHz 
VESA 800 x600/72Hz 

VESA 1024 x768/72Hz 

IS" Flat Screen 
120VAC 

3l-38.5/47.8-49KHz 
800 x600/72Hz 

N/A 

-High 
Refresh 

--+---ISO 9002 

Certificated 


Even in the most demanding environments, CTX-1561 is a proven price/ performance winner of 15-inch 

monitors in today's market. For your budget concerns, CTX also provides CTX-1461 as an economical 

alternative to CTX-1561 without sacrificing resolution or other advanced features. S ee us at 

@(OMl@l~f~l'lSpring '93 
Booth 161 4, Hall B 1En 

l!!tl (El 
Committed To Xe llence 

\ 

'LR: Low Radiation l11PR-I! J\llodel availahle for all CTX Professional Series Monitors 

CTX INTERNATIONAL CTXSOUlH CTXEAST CTXMIDWEST CTXOEM 
20530 Earlgate Street 6090-F Northhe lt Pkwy 146 Division Place 500 Park Blvd. , Ste. 425 1225 E. Crosby Rd. , A21 
Walnut, CA 91789 Norcross, GA 30071 Hackensack, NJ 07601 Itasca , IL 60143 Carrollton . TX 75006 
909/ 595-6146 404/ 729-8909 201/ 646-0707 708/285-0202 214/ 416-9610 
Fax 909/ 595-6293 Fax 404/729-8805 Fax 201 /646-1998 Fax 708/ 285-0212 Fax 214/ 245-7447 

©Copyright 1993. CTX International, Inc. All Rights Reserved. All brand or product names are trademarks or registered trademarks of their respective owners. 

Circle 84 on Inquiry Card (RESELLERS: 85) . 



BYTE CAD AND GRAPHICSB E S T 

F ast 486s are the systems of 

choi ce for CAD and graphi cs 

profess iona ls. The hi gh c lock 

speeds and integrated floating

point processo rs play we ll 

against the complex computa

tions of these applications. And 

with high-resolution displays the 

norm for CAD and graphics, lo

cal-bus video accelerators mean 

faster screen redraws and more 

efficient work. 

Looking for the best graphics performer? 

BEST OVERALL NEC Image 466 

The NEC Image 466 finished a close second to the Boss and X/LAN systems 

in our performance tests weighted for CAD and graphics, but it achieved top 

honors on the strength of its entire package. The Image 466's Tseng ET-4000 

W32 video accelerator (with 1 MB of DRAM) is integrated on the 

motherboard using a proprietary local-bus scheme. Its advantages: Integrated video doesn 't occupy 

a slot, while loca l-bus video offers fast screen redraws. We found the desktop chassis easy to access for upgrad

ing drives, memory, and boards. The $3499 price, which was second lowest among the seven Best Overall sys

tems, includes an NEC 3FGX 15-inch monitor-a monitor with outstanding clarity. The price also includes a three

year basic warranty covering parts and labor, lifetime technical support , and a year of free on-site service. 

We gave the most emphas is 
PROCESSOR CASE PRICE SPEED EASE Of BUS DISPLAY HARO DRIVE RAM CACHE (KB) 

to the results of the Lotus 1-2-3 INDEX USE (MAX. RES.) STANDARD MAX. 

release 2.4 and Autodesk Ani BEST NEC Image 466 486DX2/66 - $3499 7.8 Excellent ISA' 1024 x768 340-MB IDE 256 256 

mator Pro 1.0 tests , which to RUNNER-UP AST Premmia 4/66d 486DX2/66 $5090 7.4 Good VL, EISA 1280 x 1024 340-MB IDE 256 512 -gether challenged each system 's RUNNER-UP Xinetron X/LAN 486DX2 486DX2/66 D $2699 8.0 Excellent VL, ISA 1024 x768 340-MB SCSI 128 256 

computationa l, floatin g-point, RUNNER-UP CompuAdd MC 466EDX2 486DX2/66 $6884 7.3 Excellent VL, EISA 1280 x 1024 525-MBSCSI 256 256-
and grap hi cs capabi lities. We RUNNER-UP Boss 466EV 486DX2/66 $4495 8.0 Fair VL, EISA 1024x768 338-MB SCSI 256 256 

gave equal we ight to BYTE's RUNNER-UP Dell 466/ME 486DX2/66 - $3669 7.4 Good EISA' 1024 x 768 320-MB IDE 128 128 

RUNNER-UP Tri-Star 486 VL Station 486DX2/66 I $3279 7.6 Good VL, ISA 1280 x 1024 340-MBIDE 256 256subsystem and Windows tests 

when eva luating performance. 
Need a CAD system with room for growth?

We also looked for important 

CAD and graphics features, such 
MOST EXPANDABLE Boss466EVas support for 1280- by 1024

pixel (noninterlaced) displays. 
The 466EV ran our CAD and graphics tests faster than any other system ranked Most Expand

Because of the high compu
able. The system's 60-ns memory speed and 256-KB 15-ns secondary cache contributed to 

tational needs of CAD and graph the strong showing. The 466EV uses a VL-Bus Genoa WindowsVGA 24 video adapter based on 
ics , 66-M Hz processors domi a Cirrus Logic chip set; this implementation achieved the highest score in this group for the 

graphics-intensive BYTE Windows tests. If you need to expand the system to improve perfor

mance, the motherboard holds up to 256 MB of memory. The caching drive controller came 
nated our three categories. The 

only exception was the Keydata 
with 1 MB of cache RAM; the controller can hold a maximum of 16 MB of RAM.

Key VL-Bus Windowstat ion, a 

50-MHz 486DX that made run
PROCESSOR CASE PRICE 	 SPEED EASE Of BUS DISPLAY HARD DRIVE DRIVE BAYS 

ner-up in our low-cost category INDEX USE (MAX. RES.) 3~" 5\i'' 
on th e streng th of its VL-Bus BEST Boss 466EV 486DX2/66 I $4495 8.0 Fair VL, EISA 1024 x768 340-MBSCSI 0 
graphics system. RUNNER-UP Hertz 486/66Ei 486DX2/66 I $5870 6.8 Excellent EI SA 1024 x768 1.2-GB SCSI 7 

All the winners and runners RUNNER-UP Microtech MTNLB 486DX2/66 I $3099 7.7 Fair VL, ISA 1280 x 1024 340-MB IDE 
u p in this app li cat ions gro up 

came with some implementation Cost-conscious? 
of a local bus. The. Best Overall 

winner, NEC's Image 466, and a LOW COST High Definition HDVLB66 
runner-up, Dell ' s 466/ME, used 

proprietary local-bus implemen This 66-MHz system finished first in this group thanks to its $2400 list price , solid performance in 

our CAD tests, and flexible expansion options. The system offers a local-bus Genoa WindowsVGAtations; the remaining systems 
24 video card featuring the Cirrus Logic GD5426 chip set. The HDVLB66 includes 256 KB of sec

were VL-Bus-based . In the ondary cache, 8 MB of RAM, a socket for a P24T processor, and a local-bus UltraStor hard drive 
BYTE Windows index, the NEC controller connected to a 340-MB Fujitsu drive . 

Image 466 and the Dell 466/ME 

scored about 10 percent faster PROCESSOR CASE PRICE 	 SPEED EASE Of BUS DISPLAY HARO DRIVE TECH. SUPPORT 
INDEX USE (MAX. RES.)than many of their VL-Bus com

BEST High Definition HDVLB66 486DX2/66 $2400 7.6 Fair VL, ISA 1280 x 1024 340-MB SCSI Lifetimepetitors. 
RUNNER-UP Eastern Tech ET 486VLB66 486DX2/66 $2595 8.4 Fair VL, ISA 1024 x768 340-MBIDE Lifetime 

RUNNER-UP Acma 486/DX2-66 VESA 486DX2/66 $2595 7.7 Fair VL, ISA 1024 x768 360-MBIDE 12 monthsKEY 
RUNNER-UP Key VL-Bus Windowstation 486DX/50 $2395 7.0 Fair VL, ISA 1024x768 210-MB IDE Lifetime 

• 	 Desktop I Tower 
RUNNER-UP CompuEx 486VLB/66 486DX2/66 $2567 7.6 Fair VL, ISA 1024 x768 340-MB IDE 36 months

D Mini·tower VL = VL-Bus 
, Video is on proprietary local bus. 
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"It's NeXTSTEP system software is years ahead of 

its potential rivals such as Microsoft Corp 's. Cairo and 

Apple and IBM's Taligent systems." 

B llS I NESS W EE !\. j A::..:LIARY 25. 1 993 

"1#> have not seen a development environment 
anywhere that matches the power ofNeXTSTEP. vie have 
already proven this power by delivering applications to our 
business in a matter ofweeks that wouldhave taken months 
in other environments. '' 
I N(;\'1\ I{ PET ll l{ SSON, C I O. i\ I C: CAw C. E L LI JLAn 

''...NeXTSTEP is probably the most respatedpiece 

ofsoftware on theplanet. The underlying 

reason for NeXT's success is objects... " 

IJ YTE . 0C T O llEI~ 1 992 

" .. .NeXT has thepotential to be the 
Microsoft ofobjects... " 
L t S 1\ Tll ORl-: LL . 0 1\T 1\Q \tEST 

"NeXTSTEP is the ''NeXTSTEP is the 
bestplatform for develop ideal environmentfor cross
ing object-oriented, dient/ platform development.'' 

T o ,, 1 M A 1. 1. o R r. V P D E v 1·: 1. o I' ~ 1 1·: NT,server applications. " 
W ORD P EHFE C T COU P. 

LAH I{\' EL t.ISUK, C l l A IR 7' 1AN & 
C E O. 01! ,\C l.E COR I'. 

IT WON'T BE OUT OF THE BOX 

UNTIL MAY 25TH. 


BUT THE RMEWS ARE ALREADY IN. 

NeXTSTEP'"for Intel®processors.The world's only 
object-oriented user and development • 
environment. Coming soon to industry
standard computers all over the world . ...,, 
For information, call 1-800-TRY-NEXT. ,~ 
THE OBJECT IS THE ADVANTAGE~" 

©199.I Nt'X'/ '(.'1)111jmlr1: /111·. N1'.\"l 'm11/ NrX'/:\"l 'EJ> r111• n"J!,isfl'lrrl 1mrk11111r/.:s ofNf.1(/ '(.'m11p11rn : /11r. '/'fte Objtrt is 
!ht' J\dvmlfr~f!I' is 11 trr11/nmui' ofNrXT ( '(J111j111tn; Int·. lntt·! is fl n')!.isMrd 1mdrm11d: of11111'1 ( .'01pomtiot1. 
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How We Tested 

PERFORMANCE 

W e tested each system under Windows 
3. 1, DOS 5.0, and SCO Unix 3.2.4. Our 
DOS and Windows performance test
ing consisted of DOS and Windows 
low-leve l tests designed by the BYTE 
Lab and application tests developed by 
the National Software Testing Labora
tories. 

The low-level DOS tests determine 
the quality of computer subsystems by 
isolating hard drive, memory , and CPU 
performance. The collection of Win 
dows low-level tests exercises the Win
dows GDI (Graphical Device Interface), 
as well as memory management and file 
I/0 routines. The graphics components 
of these tests determine how fas t a sys
tem can execute bas ic graphics call s 
within Windows , including calls that 
display pixels , lines, rectangles, poly
gons, and ellipses. The graphics tests 
also exercise text display and BitBlt op
erations. BYTE's Windows tests were 
run in resolutions of 1024 by 768 pixels 
at 256 colors, and the DOS tests were 
run in VGA resolution. 

The application tests give us accurate 
"real-world" representations of system 
performance; the on ly way to rea ll y 
know how well a system runs Microsoft 
Excel, for example, is to test with Excel. 
For DOS tests , we used WordPerfect 
5.1 , Lotus 1-2-3 release 2.4, FoxPro 2.0, 
and Autodesk Animator Pro 1.0. We ran 
Excel 4.0a, Microsoft Word 2.0b, and 
Lotus 1-2-3 for Windows 1. 1 for our 
Windows evaluations. 

In addition , we ran a set of tests on 
each system under SCO Unix. This suite 
consisted of the BYTE Lab' s low-level 
Unix tests and SPEC89. The Uni x tests 
cover a spectrum of typical scientific 
and engineering tasks, such as elec
tronic-circuit analysis, architectural 
analysis , and compilation, as well as 
general Unix system operations. There 
fore , the platforms were tested as sci
entific and engineering workstations , 
not as file servers or database proces
sors. 

USABILITY 

W e worked with each system to gauge 
its usability. For example, we rated sys
tems according to how easy it was to 
perform simple upgrades; high marks 

went to systems where the cover 
came off eas il y, add- in cards fit 
without problem, and the cover 
fit back on without undue fid
dling. We evaluated memory ex
pansion by detennining how easy 
it was to access the open SIMM 
slots; s imilarly , we judged 
whether open drive bays were 
obstructed or difficult to reach . 
In addition , we eva luated the 
manuals provided by each ven
dor. Did one integrated manual 
come with the system , or was 
there a collection of manuals for 
each of the system parts? Were 
the manual s well organi zed? As we 
fo und the answers to these and other 
questions, we kept extensive lab notes to 
refer to during our selection process. 

FEATURES 

W e chose several features that we con
sidered vital for high-end 486 systems: 

• 32 MB or more of system-memory 
capac ity 

• local-bus graphics 
• 	support for 1280- by 1024-pixel 

displays 
• 	one or more drive bays available for 

expansion 
• bundled applications software 
• free one-year parts-and-labor 

warranty 

CONFIGURATION 

W e tested 50- or 66-MHz 486DX2 and 
50-MHz 486DX systems in either desk
top, mini-tower, or tower configurations. 
We accepted systems with ISA, EISA, 
and Micro Channel architecture buses. 
We specified up to l MB of hard disk 
cache. We didn 't use any software cache 
that may have been supplied by ven
dors. 

We requested 8 MB of system RAM, 
the system 's maximum amount of sec
ondary processor cache RAM, and a 
300- to 400-MB hard drive. Finally, we 
asked for each system's best graphics 
hardware configuration or a minimum 
of 1024- by 768-pixel resolution at 256 
colors and I MB of VRAM. Test-con
figuration prices include a 14- or 15
inch 1024- by 768-pixel or better mon
itor, whichever was standard. 

Leslie Reisz (left), Alan loch, and afew of the 116 systems we tested. 

SELECTION 

A fter we evaluated performance, fea
tures, and usability scores, we weighted 
our findings to help us select our win
ners. If you ' re buying a hi gh-end sys 
tem, you want speed and power, so we 
selected perfonnance to be worth 50 per
cent of our final score. To determine our 
performance scores, we gave the most 
weight to tests based on applications re
lated to each individual category (e.g., 
WordPerfect 5.1 and Lotus 1-2-3 release 
2.4 for word processing and spreadsheet 
selection). Similarly, fea tures represent
ed 30 percent of our final determination; 
usability was 20 percent. 

Contributors 

Michael P. Connors, Conrribwing Editor of 
PC Digest (an NSTL publication). IVrites and 
researches comparative reviews of PCs. 

Richard Fox, Senior Test Engineer/NSTL, has 
spent the last two years testing compatibility and 
pe1fonnance ofhigh-end PCs. soft1Vare, and 
operating systems for NSTL. 

Alan loch, Senior Editor/BYTE, coordinates 
co111bined resting bet1Veen rile BYTE Lab and 
NSTL. 

Leonard Presberg, Manager of Pe1for111ance 
Testing/NSTL, directed the deve/op111en1 of 
NSTL 's applications bench111arks for PCs. He 
holds a B.A. in co111pl//er science fro111 Oberlin 
College. 

Leslie Reisz, Senior Test Engineer!NSTL. 1Vrore 
Unix interface progra111s for Un isys before joining 
NSTL in 1991. Since then. he has coordinated the 
testing of Un ix systems and networks. 

Th e Lti/J Report is rm ongoing collaborative project 

between BYTE Magazine mu/ National Software Testing 

Laboratories (NSTL). BYTE Magazine and NSTL are 

both operating units ofMcGraw~Hill, /11c. 
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The best sound is not in the cards. 

POITTABL~. 


Perk up your 
presentations. Make 
train ing more effective. 
And, put some guts 
into your gaming 
pastimes. Anytime. 
Anywhere. In fact, if you 
are not acard carryi ng 

member of the computer set, you have to hear 
PORT-ABLE Sound Plus from Digispeech. You 
know, those real smart people who make simple 
sound solutions. 

PORT-ABLE Sound Plus is the first portable 
external sound peripl1eral to deliver 16 Bit CD 
qual ity music with stereo audio capab ilities. 
And, since you just plug into your IBM PC or 
compatible, desktop or laptop parallel port, you 
do not need an engineering degree or even a 
screwdrive r. 

Wl1en you compare 
PORT· ABLE Sound Plus to 
any other external sound 
peripherals, you wi 11 see 
why anything else is just 
noise. PORT-ABLE Sound 
Plus is based on advanced 
Digital Signal Processi ng 
technology, so you 
wil l enjoy the greatest 

Circle 173 on Inquiry Card. 

compressioncapabi lity with the highest quality 
sounds. Here is sometl1ing else that will be music 
to your ears. PORT-ABLE Sound Pluscomes 
complete with everyth ing you need including a 
high fidelity speakerand built-in microphone. 
There is an "Audio-in" for aCD or tapeplayer 
and a "Line-out" for external powered stereo 
speakers. Even abui lt-in smart parallel port pass 
through so you can keep printing. 

Whether you take your work across the hall 
or across the country, with PORT-ABLE Sound 
Plus, you have all the cards you need to play 
right in your hip pocket. Thehinged design lets 
you flip up theunit if you are short on desk space 
or lap space. And, the power will always be with 
your whether you use rechargeable or non
rechargeable AA batteries. PORT-ABLE Sound 
Plus also comes equ ipped with an AC/DC power 

converter. 
As abonus,you will get 

al I the software you need to 
communicate. Like Lotus 
Sound'"' an OLE server for 
Windows3.1. WinReader for 
Windows3.1, ahandy text
to-speech utility. Digispeech's 
DOSTalk and DOSReader 
text-to-speech applicat ions. 
Show &Tell For Kids "·' for 

Windows - an easy to use Multi Media Authoring 
program. It is also Sound Blaster and Adlib 
compatible. 

Why compromise on quality,portability, 
compatibility or affordabil ity? When all thecards 
are on the table, PORT· ABLESound Plus from 
Digispeech, Inc. is your ace in the hole. 
Suggested retail is only $198.95. 

To order or obtain more information about 
PORT-ABLE Sound Plus,write or call Digispeech, 
or, contact your local dealer. 

Sales Office: 550 Main Street, Suite J, Placerville, 
California 95667. Telephone: (916) 621-1787. 
Fax(916) 621-2093. 



uality ControlPoor 
0

f the I 16 systems we tested, 40 
experienced hardware problems 
that were significant enough to 
delay their testing. We solved 

some of the problems simply by opening 
the systems and ensuring that the pow
er and data connections, as well as the 
adapter boards on the motherboard, were 
secure. 

IDENTIFYING 
PROBLEMS 

However, we called the vendors to iden
tify at least half of the problems. For in
stance, when we powered up the Ares 
Microdevelopment 486-66DX2-VL, the 
system produced only a series of beeps. 
Hearing those beeps over the phone, the 
Ares technical staff instantly isolated 
the problem to a bad secondary proces
sor cache. 

Three systems, the Xinetron X/LAN, 
the Sho-Tronics 486 MAX DX2/66, and 
the Micro Express Micro Flex , experi
enced problems so severe that the ven
dors had to supply a new unit. In these 
cases, the problem systems would not 
boot at a ll , so no POST (power-on self 
test) , video output, hard drive activity, or 
beeps occurred. 

We contacted Wyse Technology after 
realizing that the Decision 486SE was 
clearly not operating at the expected 
speed of a 66-MHz DX2. During a con
ference call with several technicians, we 
checked each CMOS setting and DIP 
switch. We finally discovered that one of 
the DIP switches on the motherboard 
was between two settings. Once it was 
pushed into the proper setting, the sys
tem operated at the correct speed . 

SCO UNIX 

We experienced a number of problems 
installing SCO Unix, due in some de
gree to problems with third-party pe
ripherals and their drivers. The two Gate
way ISA IDE-drive desktops we tested 
worked fine. However, we had problems 
with the company 's EISA towers, which 
shipped with UltraStor 24F SCSI con
trollers and Seagate hard drives. Unix 
would not install on the Gateway 4DX2
50V. It would install on the 4DX2-66V 
model, but the system would periodi
cally lock up. Gateway sent us replace
ment Adaptec SCSI controllers. The 50

MHz machine worked fine with the new 
controllers, but the 66-MHz vers ion 
would no longer install SCO Unix. After 
more calls to Gateway, a technician sug
gested we twTI the turbo switch off. This 
fi xed the problem: Uni x installed and 
ran-but very slowly. 

Duracom' s systems had similar prob
lems. We tested two ISA IDE-drive 
machines and two EISA SCSI-drive 
machines with Dura

ta! VGA boru·ds, which worked fine with 
Unix and were $125 cheaper. The High 
Definition System HDETSA 50 came 
with an Orchid Prodesigner that was re
placed with an Oak Technology Super 
VGA card, which was fine. 

The Dell 466/L ran slow. After we at
tempted to solve the problem by swap
ping memory, Dell Computer's techni
cal-support staff told us to put the 66DX2 

CPU into the 450/L, an 
com ' s Adaptec clone 
controllers. The ISA 
machines ran fine, as 
did the EISA 50-MHz 
DX2. But the 66-MHz 
DX2 EISA would not 
install Unix. After a 
number of CMOS set
ting changes and sys
tem prut swaps-SCSI 
controllers, hru·d drives, 
and CPUs-Duracom 
sent us a repl acement 
Adaptec controller. 
Even with the new con-

identical machine. The 
Of ll6 Systems Delivered ... 

new "466/L" ran as we 
expected. 

Th e Malone ma
chine repeatedly locked 
up dwing testing. Tech
nical support dete r
mined that the problem 
was due to the CMOS 
settings, and after a few 
adjustments, the prob
lem was resolved. 

Quill sent us a ma
chine that would not 
install Unix. The in

troller, we couldn't get 
our tests to work correctly . We could not 
resolve this problem before press time. 

The Ariel 486DX2-66VLS ISA and 
the Ares 486-66DX2-VL both had prob
lems running the BYTE benclunru·k fil e
system test. The Ares hit a kernel panic 
(i.e., an error from which the operating 
system cannot recover), and the Ariel 
system locked up during the test. Both 
had UltraStor SCSI controllers; the Ares 
ran a Quantum hru·d drive, and the Ariel 
ran a Toshiba hard drive. After several 
attempts, these systems successfully 
completed our tests. 

The Lightning Thunderbox II a lso 
locked up during SCO Unix testing. Af
ter a number of tries, the tests finally 
ran, but the results were not consistent 
with the other test systems. Eventually, 
the Tekram SCSI controller failed com
pletely. Lightning then sent a new 
Tekram controller, and from then on we 
had no problems running the tests. 

VIDEO AND UNIX 

There were a few machines whose orig
inal video cards would not work with 
SCO Unix. The CAF Technology Gold 
6D2 and Gold ST each can1e with a Poka 
video adapter, and both exhibited this 
problem. CAF sent two Western Digi

stallation proced ure 
could not make the file systems on the 
hard drive. After a controller jumper
switch change didn ' t work, Quill sent a 
different hard drive control ler, which 
solved the problem. 

TECHNICAL 
SUPPORT 

·Sometimes we found the responsiveness 
of technical support di sappointing. We 
made repeated calls to Gateway 2000 
for SCO Unix drivers. After getting no 
response, we resorted to downloading 
the drivers from UltraStor. 

Most troubling about these problems 
was the sheer number. There were 40 
sys tems that gave us some degree of 
hru·dware difficulty, which required time, 
patience, and technical ex pertise to cor
rect. These figures paint a grim picture 
of the current state of the market. 

In the end, we didn ' t see any correla
tion between the size of the vendor and 
the quality of the system. So-called up
per-ti er vendors (e.g., Dell and Gate
way) were just as likely to send prob
lem sys tem s as were their small e r 
competitors. Our advice: Before buying 
a system from any vendor, make sure 
you are comfortable with the support 
and warranty options available. 
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SYSTEMS FOR 


0
ur test specification of 
a high-end 486 with 8 
MB of RA M and a 
300-M B hard d r ive 

was a potent combinati on for 
Windows wo rks tati ons. The 
processo r and memory s ize 
kept the systems fro m balking 
as we ran through our sui te of 
Windows applications that have 
grow n to take up I 0 MB of 
storage space and have been 
known to stall lesser systems. 

Our Windows performance 
tests incl uded important busi
ness ap plicati ons li ke Exce l 
4.0a, Word for Windows 2.0b, 
and Lotus 1-2-3 for Windows 
I . I . These benchmarks com
pa red how we ll each system 
perfonned charting, fi le I/0, sta
ti stical-compu tat ion, search
and-replace, and spell ing-check
er functions, among dozens of 
others. Complementing these 
tests were the BYTE Windows 
benchmarks, which run custom 
tes ts that exercise eight spec if
ic graphics functi ons and help 
us see how effec ti ve ly the 
graphics subsystems perform. 

After we ranked systems for 
perfonnance, we made our final 
selections by considering fea
tures, such as whether graph
ics subsystems supported res
olutions of up to 1280 by 1024 
pixels, the access ibility of in
tern a l components, the con
struction quality, and service 
and support options. 

The 66-MHz 486s swept the 
Windows com petiti o n w ith 
every winner and runner-up, in
c luding those in the low-cost 
category. All 19 of the ranked 
systems used a loca l bus to 
speed graphics performance, 

DIFFERENT BUS CHOICES 
The bus is the common pathway that connects a computer's processor, memorY, and 
peripheral control units. It's a term both for the common wiring paths that make up these 
connections and for the physical connectors (e.g., ISA sockets) into which expansion 
devices fit. Here are the current choices: 

LOCAL BUS 	 Alocal-bus device connects directly to the processor bus and runs at processor clock speed (25 
MHz for a DX2/50;33 MHz for a DX2/66). Many vendors-including Dell and NEC-use 
proprietary local-bus designs. These are direct connections and are not designed for third-party 
peripheral expansion.The Video Electronics Standards Association has developed a local-bus 
standard known as VL-Bus. VL-Bus defines aconnector for up to three local-bus devices.VL-Bus 
is asimple extension of the standard ISA bus, so local-bus systems and adapters can be designed 
with aminimal price premium. VL-Bus systems are available with both ISA and EISA systems. 
Intel has released a more sophisticated local-bus specification known as PCI (Peripheral Connect 
Interface). PCI allows the addition of up to 10 local-bus devices and supports concurrent CPU and 
bus-master operation. PCI also supports the new 64-bit Pentium processors; the VL-Bus does 
nol No systems or devices utilizing PCI are available as we go to press;however, they should be 

available later this year. 

ISA BUS 	 This standard AT bus has several technical limitations. These include the inability to address more 
than 16 MB of RAM, an 8-MHz operating speed, and a theoretical 16-MBps data transfer rate. 
Nevertheless, it remains the most popular choice for an expansion bus due to the large number 
of ISA boards available and its low cost. 

MICRO CHANNEL This 32-bit design put forth by IBM allows for bus-mastering devices and 40-MBps data transfer 
ARCHITECTURE rates. It uses software-configurable boards (no messing with DIP switches or jumpers) and is 
BUS software compatible with the ISA bus. The bus uses an entirely different connector than the ISA 

bus.Two disadvantages: Only afew vendors support i~ and systems using it tend to be much 
more expensive than ISA systems. 

EISA BUS 	 Another 32-bit bus that supports bus mastering and data transfer rates of up to 32 MBps. It's 
also compatible with existing ISA cards; this feature is EISA's best and worst aspect. EISA 
systems will accept ISA cards, but this acceptance can cause conflicts with the EISA 
configuration software. EISA configuration software cannot configure ISA cards or recognize ISA 
cards' settings.This means you still must configure ISA IRQs (interrupt requests) and other 
settings by hand. EISA systems used to command alarge price premium over ISA systems, but 
that premium has dropped considerably in the last year. 

with two-the Dell 466/ME and the NEC Image 466-running a proprietary local-bus im
plementation. The remaining systems were all VL-Bus-based. 

Best Overall , CompuAdd 's 466 DX2 Desktop Power, sells fo r $4039 and ranked near the 
top with an index score of 8.2 in the Windows tests. You' ll get your money's worth from the 
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$2993 Zeos 486 DX2-66. A 
Weitek graphics accelerator on 
the VL-Bus makes the Zeos 
system a fas t Windows ma
chine. It comes with 128 KB 
of 12-nanoseco nd secondary 
processor cache, support for up 
to 64 MB of system RAM, one 
free VL-Bus slot, a choice of 
several Lotus Windows appli 
cations, and exce llent docu
mentation. The pe rfo rmance 
sco re of the De ll 466/ME 
lagged behind the previous two 

BYTE BEST 	 WINDOWS 

N eed a high-powered Windows workstation? 

BEST OVERALL CompuAdd 466 DX2 Desktop Power 

The CompuAdd 466 DX2 Desktop Power posted the second fastest 

Windows performance score (behind the Comtrade VESA Local Bus 

Professional). Its fast graphics performance derives from t11e new 

Diamond Computer Viper video card with the Weitek Power 9000 

chip set and 2 MB of VRAM. The video is connected through a VL-Bus 

slot. The $4039 price includes a CompuAdd 14-inch monitor witl1 a video adapter 

that can display resolutions of up to 1280 by 1024 pixels (noninterlaced). 

sys tems, but slower perfo r
PROCESSOR CASE PRI CE SPEEO EASE OF BUS O\SPLAY HARD DRIVE RAM CACHE (KB) 

mance was counterba lanced by INDEX USE (MAX. RES.) STANDARD MAX. 
use ful feat ures li ke a 16550 BEST CompuAdd 466 DX2 486DX2/66 - $4039 8.2 Excellent VL, \SA 1280 x 1024 500-MB IDE 256 256 
UART (un ive rsa l asy nchro

RUNNER-UP Zeos 486DX2·66 486DX2/66 - $2993 7.7 Excellent VL, \SA 1280 x 1024 340-MB IDE 128 256
nous receiver/transmitter) for 

RUNNER-UP Lightning Thunderbox II 486DX2/66 $3895 8.1 Fair VL, EISA 1280x 1024 520-MB SCSI 1024 1024im proved seri a l commu nica 

tions, and a 224- watt powe r RUNNER-UP Dell 466/ME 486DX2/66 - $3669 7.3 Good EISA' 1024 x 768 320-MB \DE 128 128 


supply. 	 RUNNER-UP Tri-Star 486 VL Station 486DX2/66 $3279 7.5 Good VL, ISA 1280x 1024 340-MB \DE 256 256 

The best system for expan RUNNER-UP Comtrade VESA Local Bus 486DX2/66 I $2695 8.7 Fair VL, ISA 1280 x 1024 340-MB IDE 256 256 

sion, the Lightning Thunder RUNNER-UP NEC Image 466 486DX2/66 - $3499 7.2 Excellent \SA' 1024 x 768 340-MB IDE 256 256 
box II , also ranked within the RUNNER-UP Gateway 4DX2-66V 486DX2/66 - $2995 7.5 Excellent VL, ISA 1024 x768 340-MB \DE 256 256 
top 6 percent fo r perfo rmance. 

The P C Pros/Touche 486/66 Searching for capacity as well as speed? 

DX2 EISA VLB 5550T f in

ished as a runner-up in this cat


MOST EXPANDABLE lightning Thunderbox IIegory, with good perfo rmance 
and fea tures scores. However, 

The graphics subsystem on t11e 66-MHz Thunderbox II is a Diamond Viper VL-Busits usa bi lity score was sub
video card with 2 MB of VRAM and a We itek Power 9000 ch ip set. The Diamond Viper standard: Cables obstructed all 
supports modes of up to 1280- by 1024-pixel resolution. The Thunderbox has five three EISA slots, and the CPU 
avai lable EISA slots and three available 5'/ , ·inch drive bays. The system 's EISA-basedsocket made onl y half-length 
SCSI controller supports up to 16 MB of cache and 1024 KB of secondary cache to cards viab le. Moreover, the 
boost performance (most other systems contained 256 KB or smaller cache). 

sys tem was shi pped with its 
DX2 processor in the P24T up

PROCESSOR CASE PRICE 	 SPEED EASE OF BUS DISPLAY HARD DRIVE DRIVE BAYSgrade socket. 
INDEX USE 	 (MAX. RES.) 3W' 'ft/."

We also found the Microtech 
BEST Lightning Thunderbox II 486DX2/66 	 S3895 8.1 Fair VL, EISA 1280 x 1024 520-MB SCSI 0MT/V LB 486DX2/66 hard to 

use. Its two nine-pin serial ports RUNNER-UP Microtech MTNLB 486DX2/66 486DX2/66 I 	 $3099 7.5 Fair VL, ISA 1280 x 1024 340-MB \DE 

were unmarked, and five of the RUNNER-UP PC Pros EISA VLB 5550T 486DX2/66 $4721 7.9 Fair VL, EISA 1280 x 1024 640-MB SCSI 3 3 

seven ISA slots were limited to RUNNER-UP Ariel 486/DX2·66EVS 486DX2/66 $4995 8. 1 Fair VL, EISA 1280 x 1024 877-MBSCSI 4 

half- length cards cl ue to poor RUNNER-UP Boss 466EV 486DX2/66 	 $4495 7.3 Fair VL, EISA 1024 x768 340-MB SCSI 0 4 
placement of the.RAM SIMM RUNNER-UP Ares 486·66DX2-VL 486DX2/66 	 $3519 7.6 Fair VL, ISA 1024 x768 525-MB SCSI 0 
slots, a fan-mounted CPU , and 
secondary cache SIMM. Wanta low-cost,, Windows-capable syst e m ? 

We named the $2400 486/66 
VESA tower system from High 

LOW COST High Definition HDVLB66Definition System the best low
cost system, even though it ran 

The $2400 High Defin ition HDVLB66 includes a 14-inch Amax Impression Plus monitor with a our Wi ndows tests slower than 
video adapter that supports noninterlaced resolutions of up to 1280 by 1024 pixels. The graphicsthree runners-up. One runner
subsystem is a VL-Bus Genoa WindowsVGA 24 video card wit l1 a Cirrus Logic GD5426 chip set. up that the High Definition ma
The system also has a VL-Bus UltraStor hard drive controller connected to a 340-MB Fuj itsu drive.chine bested was the 486DX2 

sys tem fro m Bi-Lin k, which 
frustrated us with its cramped PROCESSOR CASE PRICE 	 SPEEO EASE OF BUS DISPLAY HARD DRIVE TEC H. SUPPORT 

IND EX USE (MAX. RES.) mini -tower case th at made 
adapter install at ion and memo High Delinition HDVLB66 486DX2/66 S2400 7.0 Fair VL, ISA 1280 x 1024 340-MB SCSI Lifetime 

ry expansion difficul t. 	 Acma 486/DX2·66 VESA 486DX2/66 I $2595 7.3 Fair VL, ISA 1024 x768 360-MB IDE 12 months 

Bi-Link 486 VESA Local Bus 486DX2/66 0 $2599 7.3 Fair VL, ISA 1280 x 1024 360-MB IDE Lifetime 

Image 486DX2-66VL 486DX2/66 I S2339 6.7 Fair VL, ISA 1024 x768 340-MB IDE LifetimeKEY 
Eastern Tech ET 486VLB66 486DX2/66 S2595 7.3 Fair VL, ISA 1024 x768 340-MB IDE Lifetime

•	 Desktop I Tower 

HiQ Super Power 486DX2/66 S2699 6.3 Fair VL, ISA 1280 x 1024 340-MB \DE Lifetime


0 Mini·tower VL = VL-Bus 

BEST 

RUNNER-UP 

RUNNER-UP 

RUNNER-UP 

RUNNER-UP 

RUNNER-UP 

1 Video is on proprietary local bus. 
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Your Direct 

BYTE introducesYour Direct Link -An 
enhanced service for BYTE readers that 
gives you free information on products 
faster and easier! 
In the NEW Direct Link New Enhanced 
section, here's what Direct Link Card 
you 'll find : Receive free information 

quickly by filling out andAlphabetical Index 
mailing or faxing Your Directto Advertisers Product Category Link Card today!

Including Phone Index to 
Numbers Advertisers 
Now dial companies Order information on 
directly. individual products or 

complete product 
categories. 
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Editorial Index 
Free information from 
companies covered in 
articles, columns, or 
news stories. 

Send for FREE product information by 
filling out Your Direct Link Card 
found in the back of every issue. 
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Your network buy for today's

business technology market. 


McGraw-Hill TechNet 


" 1'11:10 UCT lfCV l .llW 

THENEXT NeXT 
As Easy to Use as a PC? 

iHE BUYING POWER OF 
OPEN SYSTEMS USERS 

OJl lCROSOFr. SCO. & COMPAQ'S 
RISC STRATEGY 

CHOOSING SUI/ 
SBUS PRODUCTS 

MO R/I, lll!'VICW • 

• Crocodile seftici<nl 
D ISK OPTIMIZATION 

~ I '' .... 

McGraw-Hill Magazines. Your Best Business Partners. 

• 4- Architectural Record • 7- A/C Flyer, Aviation Week & Space Technology, AW & ST China Quarterly, 

AW &ST USSR, Business & Commercial Aviation, World Aviation Directory and Buyer's Guide• 20- Business ~,J~ 

Week, Business Week China, Business Week Hungary, Business Week International , Business Week USSR 

• 28- Chemical Engineering • 32C- BYTE, Data Communications, Data Communications International , LAN itn~ ·i 

Times, UnixWorld • 39-Electrical World • 41- ENR, Construction News Publishing Network (11 magazines, 

4 newspapers) • 46- Global Finance • H6- The Physician & Sportsmedicine, Postgraduate Medicine 

• 114- Modern Plastics, Modern Plastics International • 117- Power, Power International 
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From parallel 860s, to coprocessors and workstations-

NOP Fortran Drives 
TM 

Them All! 
Microway's industry-leading 

32-bit Fortran produces the 
highest quality numeric code and 
supports all x86 operating systems, 
processors and numeric devices. 
NDP Fortran was used to port 
industry standards like SRAC's 
COSMOS/M to the 486 and is 
required to use Asp1 1 ·:-h's ASPENT 

PLUS, IBM's OSL, anct Fluid Dynamics' 

FIDAP. The compiler uses advanced numeric optimizations 

and instruction scheduling which favor fas t numerics and 

RISC devices. 


NDP Fortran, CIC++, Pascal 

and our new Fortran 90 

for the 386, 486, 
Pentium, and 860 run 
under either Extended 
DOS, OS/2, NT, UNIX 
V.3/4, SOLARIS, or 
COHERENT. 

The extended DOS 

,, ; ;;;; J'/ NOP Fortran-860" 
1Way 

/Micro 
/ ~ay 

compilers feature GREX, Microway's proprietary device
independent graphics library. To run large applications on 
DOS, our VCPI-based, demand paged virtual memory is 
superior to all alternatives. W e also offer DPMI support for 
the OS/2 and the Windows DOS Prompt Box. The OS/2 
compilers include support for OS/2's 32-bit graphics engine. 

Microway's NDP Fortran 90 is a full implementation of the 
ANSI Fortran 90, which includes the entire array syntax 
notation, dynamic memory allocation, module definitions, 
and a complete library of intrinsics. Ca ll for your free demo 
disk and white paper. 

If you plan to use a 386, 486, 860 or Pentium and require 
portability across operating systems, numeric speed, 

precision and superior technical support, then N OP Fortran, 
C IC++ or Pascal is the only solution. 

M,.,.rowalv_®
•-.WJ 

QuadPuter®-860 ... 200 Megaflops 
The 200 megaflo/Js of Microway 's QuadPuter-860 are optimally 
harnessed using NDP Fortran-860, libraries from IMSL , NAG 
and KUCK, and the PSR Vectorizer. 

GIGABOX™ 
Microway can build 
you a customized one 
gigaflop NFS compu
tational server using 
fi ve QuadPuters® 
running in one of our 
industrial grade Towers 
for under $SOK. We 
also configure less 
expensive 486 worl<
stations . All feature 
industrial grade Ameri
can /Jower supjJlies 
based on Todd cores 
and fl ow-through 
filtered cooling. 

To learn why more government research labs, universities 
and engineers worldwide specify "Microway" call our 
Technical Support Department at 508-746-734 1 or any of 
the international representatives below. 

,_ Technology You Can Count On 

Corporate Headquarters, Research Park, Box 79, Kingston, MA 02364 USA• TEL 508-746-7341•FAX508-746-4678 
UK. 081-541-5466 •Germany 069-752023 •Greece 01-291-5672 •India 11 681 0645 •Israel 3-751-2929 
Italy 2-749-07 49 • Japan 079 822 5855 • Poland 22-414115 • Portugal/Spain 1-60 4049 • Russia 095 155 030 



Chips for Fast Graphics 

With the battle of video-accelerator chips becoming more intense, we decided to see which chip sets performed the best in our BYTE 
Windows graphics tests . Our results showed that the Weitek Power 9000 graphics-coprocessor chip was the hands-down winner. 
Seven of the top 10 graphics performance systems contained a Weitek Power 9000 chip on the local bus. Of the next six top 
performers, three contained the S3-805 chip and three contained the ATI Mach 32. All 15 systems were of the same class: 66-MHz 
486DX2 systems with all but two (the DECpc and the Unisys PW' ) having the video adapter located on the local bus . 

The Weitek Power 9000 chip was included primarily in Diamond Computer's Viper and in boards from Orchid. The Diamond Stealth 24 
used an S3-805 chip, and the ATI Mach 32 was used only in the ATI Graphics Ultra Pro video board . 

The following charts provide specifics on the graphics subsystems of all the BYTE Best and runner-up systems . 

SYSTEM VIDEO BOARD CHIP BYTE WINDOWS 
SPEED INDEX 

Ariel 486DX2-66EVS SixGraph Weitek Power 9000 7.3 
Bi-Link 486 VESA Lo.cal Bus Star 2000 Weitek Power 9000 6.9 
Comtrade VESA Local Bus Professional Diamond Viper Weitek Power 9000 8.7 
FutureTech System 462eV Diamond Viper Weitek Power 9000 8.4 
HiQ Super Power 4DX2-66VLB Diamond Viper Weitek Power 9000 7.7 
Lightning Thunderbox II Diamond Viper Weitek Power 9000 8.5 
PC ProsfTouche 486/66 DX2 EISA VLB 5550T Karras Weitek Power 9000 7.3 
Zeos 486DX2-66 Diamond Viper Weitek Power 9000 8.2 

CompuAdd 466 DX2 Desktop Power ATI Graphics Ultra Pro ATI Mach 32 8.3 

CompuAdd MC 466EDX2 ATI Graphics Ultra Pro ATI Mach 32 3.6 

Gateway 4DX2/66V ATI Graphics Ultra Pro ATI Mach 32 5.1 

Micro Express Micro Flex · ATI Graphics Ultra ATl38800 4.1 

Microtech MT/VLB 486DX2/66 ATI Graphics Ultra Pro ATI Mach 32 5.1 

Tri-Star 486 VL Station ATI Graphics Ultra Pro ATI Mach 32 5.1 

Unisys PW2 Advantage Plus 4666 ATI Graphics Ultra Pro ATI Mach 32 4.7 


Acma 486/DX2-50 ISA Workstation Diamond Stealth 24 S3-805 4.4 
Acma 486/DX2-66 VESA System Diamond Stealth 24 S3-805 5.5 
Ares 486-66DX2-VL Diamond Stealth 24 S3-805 5.6 
DECpc 466ST Appian S3-925 4.5 
Dell 466/ME Integrated S3-805 5.4 
Image 486DX2-66VL Diamond Stealth 24 S3-805 5.3 

AST Premmia 4/66d Model 343W Integrated Cirrus Logic GL5422 2.7 
Boss 466EV Genoa WindowsVGA 24 Cirrus Logic GL5426 4.1 
Computer Expo CompuEx 486VLB/66 CompuEx LB Cirrus Logic GL5426 3.6 
Eastern Tech ET 486VLB66 Genoa WindowsVGA 24 Cirrus Logic GL5426 4.2 
High Definition HDVLB66 Genoa Windows VGA 24 Cirrus Logic GL5426 4.1 
Key 486DX-50 VL-Bus Windowstation Genoa WindowsVGA 24 Cirrus Logic GL5426 3.5 

NEC Image 466 Integrated Tseng ET4000W32 4.0 

Xinetron X/LAN 486DX2 Workstation Color Designer Tseng ET4000AX 2.1 


Computer Sales Professional Pro-486DX2/66 Paradise Accelerator WO 90c31 2.6 
Card for Windows 

Hertz 486/66Ei Integrated WO 90c30 1.7 
Swan 486/50ES Integrated WO 90c30 1.3 
Swan 486/66ES Integrated WO 90c30 1.6 
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More Driver Dilemmas 


E
very month we have a driver Unix. SCO supports most IDE drivers 
problem. Last month, Windows and Adaptec SCSI adapters, but we had 
printer drivers gave us head problems with other SCSI adapters. 
aches. This month, Windows 

EISA .CFG FILESvideo drivers, SCO Unix disk drivers, 
and EISA configuration files all took We were astounded by the problems we 
their toll. had with missing EISA configuration 

files . While not driver files, EISA .CFG 
MISSING DRIVERS files allow each system's EISA config
It does you no good to spend extra mon uration utility to properly configure the 
ey on an accelerated graphics card if the system and the adapter. If you a.re pur
video driver doesn't support the accel chasing EISA, make sure you get the 
erator. Make sure the system you pur appropriate configuration disk for all 
chase ships with the proper driver, and adapters shipped with the system. 
be sure the driver you receive is the lat

BACKUPSest. We had no less than three different 
versions of the video drivers for A Tl's Be diligent about keeping a backup of all 
Mach 32 chip. drivers and configuration files, as well as 

any EISA configuration or setup utili
PLAN FOR UNIX ties. Al so make sure that the vendor 
Be sure you have an SCO Unix driver doesn't just install the drivers on your 
that supports your drive controller card, 
or yo u won't even be able to install 

~------------------H 
..L ,!tse...!El. R. 

.!l 4m :!, i .!. 

~!- I~- ,,!L -"t ~I'!. 
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Software Bundles 
With the price of systems dropping signifi
cantly in the past year, it ' s now easy to have ~i--···-

more money tied up in software than in hardware. Software bundles offered 
by systems vendors can be a significant savings that is often overlooked when 
purchasing systems. DOS and Windows were standard with most of the sys
tems we reviewed. The vendors listed here offered much more. Al so, you 
should make sure that you get original floppy disks for any preinstalled soft
ware, along with manual s and registration materials. 

SYSTEMS VENDOR SOFTWARE 

Altec Choice of Turbo Pascal, Ami Pro, Lotus 1-2-3, 
Freelance Graphics, Turbo C++, or Paradox 


Ariel Choice of Borland C++, Quattro Pro, or Paradox 

CompuAdd NetWare Lite 

Computer Sales 

Professional PFS :WindowWorks and Quicken 

Computers by Malone SuperStor PE, Search and Destroy, and 


Online Bible 

Gateway 2000 Choice of eight applications or bundles 

Image PFS:WindowWorks 

Keydata Choice of Quattro Pro for Windows , Norton 


Desktop, Object Vision, or Sidekick 

NEC Micrografx PhotoMagic 

QTech Quattro Pro for either DOS or Windows 

Tandy America Online 

Zenith Windows for Workgroups 

Zeos Lotus Organizer and choice of 1-2-3 for 


Windows, Ami Pro, or Freelance Graphics 

system; insist on driver disks, too. That 
will help you avoid problems when re
configu ring. Dell 's preinstalled Win
dows video driver was lost when we in
stalled Unix . We had to retrieve the file 
from Dell's BBS to go back to running 
Windows in high resolution. 

MADE TO ORDER 
Buying a system is like ordering a meal 

at a fast-food restaurant-you can 

have it your way, if you know what to 

ask for. Before you order, ask yourself: 


WHICH PROCESSOR DO I WANT? 

The systems in this review all contain 

486DX2/66, 486DX2/50, or 486DX/50 

processors. For best performance, 

choose a 486DX2/66, which suprisingly 

doesn't command a huge price premi

um over a 50-MHz system. 


HOW MUCH MEMORY DO I NEED? 

For DOS, get at least 4 MB; for Win

dows, 8 MB; and for Unix, 12 MB. More 

memory is always better, especially for 

working in multitasking environments. 


WHAT HARD DRIVE IS BEST? 

For Windows users, 200 MB is proba

bly the minimum; for DOS, at least 100 

MB; and fur Unix, where a full installation 

can take up about 170 MB, we recom

mend at least a 300-MB drive. IDE drives 

are often cheaper, but SCSI drives of

fer you daisy-chaining expandability. 


DO I NEED AGRAPHICS 

ACCELERATOR? 

The answer is yes, if it comes with dri

vers for the applications you run. In en

vironments like Windows, speeding up 

your video will make more difference 

in performance than anything short of 

upgrading your processor. 


WHAT KIND OF CASE SHOULD 

I CHOOSE? 

Tower cases offer more expandability 

but can command a premium price. 

Slim-line desktop cases aren't as ex

pandable, but they are good if desktop 

space is limited. New mini-tower de

signs are a good mix between desktops 

and towers. 
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SYSTEMS FOR 


To gauge Un ix performance, we 
analyzed the BYTE Unix bench
marks and SPEC89 . The file 
copy and the pipe elements of 

the BYTE suite gave us insights into 
hard drive speed. The SPEC tests run 
Unix applications to test system perfor
mance. The SPEC tests consist of com
putationally intense scientific and math
ematical tasks such as simulation of 
electronic circuits and manipulation of 
complex math operations. 

High scores in our Unix performance 
tests indicate systems with superior CPU 
speed and fast memory access times. 
All but two of our Unix-ranked sys
tems relied on 66-MHz processors. 
The exceptions were the Swan 
486/50ES, which posted the lowest 
speed scores in the two categories it 
appeared in as a runner-up: Best Over
all and Most Expandable. Although 
this machine trailed in performance, its 
speeds were within 10 percent of the av
erage, and the tower 's design was one of 
the most flexible we saw, with eight free 
3'/z-inch drive bays and six free EISA 
slots. The other 50-MHz machine, Mi
cro Express's Micro Flex, ranked in the 
low-cost category on the strength of its 
acceptable perfonnance, ease of use, and 
low $ 1999 price tag . 

In addit ion to speed, each system's 
features score accounted for 30 percent 
of our final choice. High physical-mem
ory capacity is an important criterion for 
multitasking environments like Unix . 
Accordingly, when we rated systems for 
features, we gave the most points to 
model s with motherboards th at could 
hold the most memory. All nine systems 
in the Best Overall category could han
dle 32 MB; the standouts, including sys-

DISK CACHES: WHERE TO PUT YOUR MEMORY 

Almost everyone in the computer industry can agree on this: Disk caches 
speed performance. A disk cache can be maintained by software in a section 
of system memory or held in dedicated memory on the hard drive controller. 
Here's what we learned about this speed-enhancing technique. 

AHARDWARE CACHE ISN'T NECESSARILY BETTER THAN ASOFTWARE CACHE. 
Vendors tout caches on the hard drive controller (or on the drive itself). We 
ran tests on the Micron Computer 486VL WinStation 466 with a Tekram 
local-bus IDE controller using both a 4- and a 1-MB cache on the drive 
controller. Next, we ran the same system using a 4-MB software cache under 

Windows 3.l's SmartDrive. The result: SmartDrive slightly 
outperformed the similar-size hardware cache. 

There are several reasons why this may be the case. Even 
though the controller we used was in a VL-Bus slot, accessing 
the data cached in main system memory may have been faster 
than accessing the memory on the drive controller. Pre
sumably, this difference may be even greater on traditional 

ISA or EISA systems. Also, SmartDrive may provide a better caching 
algorithm than Tekram hardware. 

ASOFTWARE CACHE IS MORE FLEXIBLE THAN A HARDWARE CACHE. 
You can easily reconfigure a software cache. Changing the settings on a 
hardware cache often means rebooting and accessing the system setup 
utility or even using your EISA configuration software. Also, the memory 
dedicated to a software disk cache may be used as regular system memory 
when the cache is turned off, while the memory on a drive controller card is 
completely committed. 

Hardware caches may have an advantage in data integrity. If your system 
happens to lock up as a software cache writes, you will likely lose data. With 
a hardware cache, that data is likely to be written out and not lost. Neither 
write-cachi.ng implementation will save you from losing data on a power loss, 
however. 

In most cases, you're better off spending the money you'd have spent on a 
hardware cache on system memory instead. That way, you have the option to 
portion the additional RAM as cache or as main memory, whichever improves 
performance most. 

tems from AST, CompuAdd, Hertz, Swan, and Unisys could accommodate 128 MB of 
RAM on the main memory board. All the systems in the Best Overall category contained 256 
KB of secondary cache, except for the Unisys PW2 Advantage Plus, which comes with 128 
to 256 KB of expandable RAM cache. The AST Premmia can handle a cache as large as 512 
KB . A second processor cache is more beneficial for Unix operation than for DOS or Win
dows due to the large programs, multitasking, and heavy computational tasks involved in 
Unix. 

Graphical environments such as the X Window System stress the video subsystem and 
make a system's video speed a performance bottleneck. Although our tests were not graph
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ical in nature , users of concur
rent windowing app lications 
would benefit from the graph 
ics accelerators used in all the 
ranked systems. Note: Make 
sure the version of X that you 
are running supports your 
video adapter or that the man
ufacturer supplies drivers; oth
erwise, you might be forced to 
operate in non-Super VGA 
video modes. 

All the systems in our test 
sample supported displays of 
at least 1024 by 768 pixels; we 
gav e extra points to AST ' s 

BYTE BEST 	 UNIX 
Plan to run Unix on a desktop 486? 

BEST OVERALL Hertz 486/66Ei 

The combined BYTE Unix benchmark and SPEC benchmark results for this 

tower were better than those of any system we tested. The Hertz system also 

offers a maximum of 128 MB of 32-bit memory on the main memory board 

(compared to 32 and 64 MB for the runner-up DECpc and the NEC Image 

466, respectively). This, along with a maximum of 256 KB of secondary cache 

helps the Hertz system handle multiple sessions and large Unix applications. The system's 

Adaptec hard drive controller and Micropolis 1.2-GB SCSI hard drive recorded the fastest 

score overa ll on the BYTE Unix File Copy test-20 percent better than the Unisys PW' 

Advantage Plus 4666, the second fastest Unix system overall . 

' 


. ~· 
"" 

BEST Hertz 486/66Ei 

Premmia 4/66d and the Corn
PROCESSOR CASE PRICE 	 SPEED EASE OF BUS DISPLAY HARD DRIVE RAM CACHE (KB)

puAdd 466 DX2 Desktop INDEX USE 	 (MAX. RES.) STANDARD MAX. 
Power, both of which came 

Hertz 486/66Ei 486DX2/66 I $5870 9.0 Excellent EI SA 1024 x 768 1.2·GB SCSI 128
with 2 MB of VRAM and sup

BEST 

RUNNER-UP Swan 486/50ES 486DX/50 I $5969 8.2 Excellent EISA 1024 x768 325-MB SCSI 16 128ported display resolutions of 
1280 by I 024 pi xe ls (nonin RUNNER-UP CompuAdd 466 DX2 486DX2/66 D $4039 8.4 Excellent VL, ISA 1280 x 1024 500-MB IDE 256 

terlaced) . 	 RUNNER-UP AST Premmia 4/66d 486DX2/66 D $5090 8.4 Good VL, EISA 1280 x 1024 340-MB IDE 128 

Although the floating -point RUNNER-UP DECpc 466ST 486DX2166 I $5449 8.8 Good EISA 1024 x 768 1-GB SCSI 32 

operation of these high-end 486 RUNNER-UP Unisys PW' Advantage Plus 486DX2166 D $6552 8.7 Excellent EISA 1024 x768 1-GB SCSI 128 
systems lags behind that of RUNNER-UP NEC Image 466 486DX2/66 D $3499 8.5 Excellent ISA' 1024 x 768 340-MB IDE 64 
RISC-based workstat ions, of

ten the choice for Unix users, Need a Unix system with room for options? 

many of the 486s contained a 

socket for the addition of a 


MOST EXPANDABLE Hertz 486/66EiWeitek math coprocessor that 
will help boost performance of 

In addition to excelling in Unix performance (see item above). the Hertz 486/66Ei stood out asfloating-point tasks. 
an expandab le system . The system can address a maximum of 384 MB of 32-bit memory. TheThe large app lications and 
tower case has eight avai lable 3'/,-inch hard drive bays and eight adapter slots. The drive bays data fi les common in the Unix 
are easily accessible and free from obstructions, such as wiring or adapters. world make storage expand

abi li ty an important considera
tion. Our features ratings gave PROCESSOR CASE PRICE 	 SPEED EASE OF BUS DISPLAY HARD DRIVE RAM CACHE (KB) 

INDEX USE (MAX. RES.) STANDARD MAX.extra emphasis to the systems 
486DX2166 $5870 	 9.0 Excellent EISA 1024 x768 1.2·GB SCSI 8 128with the most drive bays. Sim


il a rly, we conside red open RUNNER-UP Swan486/50ES 486DX/50 $5969 8.2 Excellent EI SA 1024 x768 325-MB SCSI 16 128 


drive bays important for CD RUNNER-UP Boss 466EV 486DX2/66 $4495 8.3 Fair VL, EISA 1024 x768 340-MB SCSI 8 256 

ROM-increasingly the deliv
 RUNNER-UP Microtech MTN LB 486DX2/66 $3099 8.2 Fair VL, ISA 1280 x 1024 340-MB IDE 8 64 
ery media of choice for Unix RUNNER-UP Lightning Thunderbox II 486DX2166 $3895 8.2 Fair VL, EISA 1280 x 1024 520-MB SCSI 8 256 
software vendors-or tape 

RUNNER-UP Ares 486·66DX2·VL 486DX2/66 $3519 8.6 Fair VL, ISA 1024 x768 525-MB SCSI 8 64
backup. Not surprisingly, 12 of 
our 17 ranked Unix systems Seeking power for Unix at a bargain price?
were tower cabinets, whi le all 
fiv e of the remaining ranked 
systems were mini-tower de LOW COST High Definition HDVLB66 
signs. 

The remainder of our eval This $2400 tower system ran our Unix tests faster than any other low-cost system. To optimize 

graphics and hard drive performance, the system used the VL·Bus for its Genoa WindowsVGA 24uation was based on ease of 
video card and the UltraStor SCSI drive controller. The HDVLB66 can hold a maximum of 1 MB of 

secondary cache RAM (most of the Unix-ranked systems topped out at 256 KB) . The system can 
use . Here we rated each sys 
tem for how quickly we could 

hold 256 MB of 32-bit RAM on the main memory board. The system also offers one free drive bay.add hard drives and expansion 
card s, whether expansion ar
eas were free of wiring and oth PROCESSOR CASE PRICE 	 SPEED EASE OF BUS DISPLAY HARD DRIVE RAM CACHE (KB) 

INDEX USE (MAX. RES.) STANDARD MAX.er obstructions , and how clear 
and comprehensive the ac BEST High Definilion HDVLB66 486DX2166 I $2400 8.1 Fair VL, ISA 1280 x 1024 340-MB SCSI 8 32 

companying users manuals RUNNER-UP Computer Sales Professional Pro-486DX2/66 I $2199 7.2 Good ISA 1024 x768 212-MB IDE 32 

were. RUNNER-UP Eastern Tech ET 486VLB66 486DX2/66 $2595 7.9 Fair VL, ISA 1024 x768 340-MB IDE 32 

RUNNER-UP Acma 486/DX2·66 VESA 486DX2/66 $2595 7.5 Fair VL, ISA 1024 x768 360-MB IDE 32KEY 
RUNNER-UP Micro Express Micro Flex 486DX/50 D $1999 6.3 Good ISA 1024 x 768 325-MB IDE 32•Desktop I Tower 

RUNNER-UP Key VL-Bus Windowstation 486DX/50 I $2395 6.7 Fair VL, ISA 1024 x768 210-MB IDE 
 32D Mini-tower VL = VL-Bus 

' Video is on proprietary local bus. 
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Introducing PacificPage 4. 

The latest addition to avery prominent family. 


The latest member of the award winning PacificPage® family That's because PacificPage 4 fully supports the automatic 
has arrived. Called PacificPage 4, it's designed just for the new language sensing and switching fea ture of the LaserJet 4. 
Laseijet® 4 printer. Li ke all of the PacificPage products before it, 

Li ke all of its earlier family members, PacificPage 4 is covered by a full lifetime 
PacificPage 4 provides full Postscript® language warranty and is backed by a 60-day money 
emulation. The same 35 Apple® LaserWriter® back guarantee of satisfaction. PostScrlpt
scalable typestyles. And all of Postscript's With all of these im pressive features and 
powerful graphics capabilities. It also accepts capabilities, you'll be surprised to learn that language · 
downloaded Type 1 and 3 font formats. PacificPage 4 is priced at a low $299. Although, 

Just install the SIMM module into any of emulation for if you're familiar with PacificPage 4's predeces
your printer's memory slots. With 4 MB of ad sors, you know that high quality and low price 
ditional printer memory, PacificPage 4 can print run in the family. the LaserJet 4 . 
your PostScript output at an impressive 600 dpi For the dealer nearest you or to order 

resolution. You'll get sharp, crisp output that PacificPage 4, call (619) 625-3628, Fax (619) 

you'd expect only from an expensive, high-end 552-0889. 

Postscript device. 


And your PostScript files will be printed quickly because Pa Be sure to ask about Pacific 4 SIMM Memory'" - 1, 2, 4, 
cificPage 4 utilizes the i960"'processor built into each LaserJet 4. and 8 MB memory upgrades for the LaserJet 4. 

If your printer is on a network, you never have to worry 
about confusing the printer with PCL and Postscript files. 
_.,,,,,. J'acihc Data P1oduw, Inc., 9125 lkhrn Rd., San Diq.:o. C1\ nl21. In Europ~ . ca ll f\5.IJ ul ~75@9 . l'acifit l'agt' i~a tradcumk uf l'acl fic Data l'rndlll l \ !m . 

l'IHX" nlxl'age is a rl·ghtNcd tradt'mark of l'hoenix Tcdrno lu}lic ~ Lill . 1\IJ otht'1 Imnth and product name~ are md~marb 'J! r~~ht~rtd uadcrna r~' or tlwi1 
P ~""~1 • P• 11•• 1t'\pcc11vc• mrnulac1t11c1. Cl 199.\ l'acific Data l'rodutt1, Inc. 



HONORABLE MEN,TIONS 

The Gateway 2000 manuals were 

comprehensive, organized in a stra ight

forward way , and easy to use. Most sys

tems in the roundup supplied a different 

manual for each subsystem-one for the 

hard drive controller, one for the video 

ca rd , two for the motherboard , and so 

on- but Gateway 2000 chose a better approach. Gateway's 

systems include a single, integrated manual with one index and 

one glossary . This one-stop documentation made it much eas i

er to configure and work with Gateway 's machines. And the 

glossary not on ly covers system components, but it also in

cludes definitions of general computing terms (i.e., everything 

from open archirecture and mu/Ii tasking to hacker and nerd). 

IBM Adapter-Card Connectors It's easy to put 
adapter cards into the IBM PS/2 Model 77 DX2. Adapter 
cards are held down by a single thumbscrew at the bottom of 
the card instead of one at the top of the card. With other 
systems, you not only need a screwdriver, but the case and 
motherboard must be aligned precisely to make sure cards 
are seated. 

Zenith Modularity The Ze nith Z-Station system's 

modu lar des ign lets you quickl y repl ace or upgrade every 

system component. The CPU, video adapter, Ethernet port , 

and SCSI port each are located on an easi ly removable card. 

The same motherboard can accept a proprietary EISA bus or 

!SA bus card that provides four horizontal slots . The hard 

drive and floppy drive come in a single chassis that require 

onl y one power connection and no data cab les. Memory 

SIM Ms are easily accessible, and there are six open banks for 

RAM expansion. 

Dubious Achievemen:ts 


CAF Parallel Port The CAF Technology Platinum SB came to us with its parallel-port connectors insert

ed upside down into the port ' s metal faceplate. Consequently, the larger end of the connector (with 13 pins) was 

aligned with the smaller end of the faceplate and vice versa. This 

must have been difficult to accomplish since both the case and 

port are designed to fit together one way only. As such, this 

parallel port is completely useless; no parallel-printer cable or 

any other device meant for this port can attach to it since the pin 

holes are facing in the opposite direction from the faceplate. 

VL-Bus Connectors The YL-Bus specification defines a new card-edge connector. The connector adds a 

short extension to standard ISA or EISA slots, making VL-Bus sockets more versatile. However, the extended 

connector also means you must fit 

almost 9 inches of card edge into a 

socket when insta ll ing VL -Bu s 

cards. That makes it very difficult 

to seat an adapter properly. One side 

of the adapter will snugly snap into 

place, but the other end will pop out, 

making insta llin g most YL-B us 

cards like riding a seesaw. 
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ROLL CALL OF SYSTEMS TESTED 


VENDOR MODEL PERFORMANCE EASE OF USE PRICE PHONE TOLL-FREE NO. INQUIRY NO. 

CAF Technology, Inc. Gold ST S.S Fair $3049 (818) 369-3690 N/A 976 

CAF Technology, Inc. Platinum SB S.7 Fair $3149 (818) 369-3690 NIA 977 

Deico Electronics Predator-I S.9 Excellent $2995 (510) 651 -7800 (800) 321-8990 978 

Image Microsystems Image 486DX-SO 6.2 Fair $2189 (310) 81S-1000 (800) 729-3400 979 

Keydata International, Inc. Key 486DX-SO VL-Bus Windowstation 6.2 Fair $239S (908) 7SS-03SO (800) 482-7010 980 

Micro Express Micro Flex (M E 486-SO) S.7 Good $1999 (714) 852-1400 (800) 989-9900 981 

PC Craft PCC 2804-SO IS S.7 Fair $2099 (714) 256-5000 (800) 938-4888 982 

Swan Technologies , Inc. 486/SOES S.4 Excellent $5969 (814) 234-2236 (800) 468-9044 983 

Acma Computers, Inc. 486/DX2-SO ISA Workstation 6.1 Good $2295 (510) 623-1212 (800) 786-6888 984 

American Mitac Corp. LanMaster 6000E S.4 Fair $4795 (5 10) 623-5300 (800) 765-6972 98S 

Compaq Computer Corp. DeskPro SOM 5.6 Excellent $3734 (713) 370-0670 (800) 34S-1518 986 

Compudyne Products, Inc. 486/DX2-SO VLB 6.1 Fair $2439 (214) 702-5600 (800) 932-2667 987 

Dell Computer Corp. 4SO/L 6.0 Fair $2919 (512) 338-4400 (800) 289-3355 988 

Dell Computer Corp . 4SO/ME 6.0 Good $3569 (512) 338-4400 (800) 289-3355 989 

Digital Equipment Corp. DECpc 4SOd2 MT 5.3 Good $2899 (508) 493-5111 (800) 722-9332 990 

Digital Equipment Corp. DECpc 4SOST S.8 Good $4849 (508) 493-S111 (800) 722-9332 991 

Duracom Computer Systems DeskSaver 486/SODX2 5.3 Fair $2449 (214) S18-1200 (800) SS1 -9000 992 

Duracom Computer Systems DeskSaver 486/50DX2 E 5.3 Fair $3149 (214) 518-1200 (800) 5S1-9000 993 

Gateway 2000 4DX2-SOE 5.0 Excellent $3495 (605) 232-2000 (800) S23-2000 994 

Gateway 2000 4DX2-50V 5.8 Good $249S (60S) 232-2000 (800) 523-2000 995 

Grid Systems Corp. MFP 450 Plus 4.8 Fair $4138 (817) 491 -5200 (800) 934-4 7 43 996 

High Definition System, Inc. HDEISA50 6.0 Fair $2850 (408) 720-0493 (BOO) 347-0493 997 

Lucky Computer Co. LSl-486/50/VLB 6.2 Fair $239S (214) 690-611 0 (800) 966-5B25 998 

Micron Computer 486VL WinStation 4SO 6.5 Poor $3349 (208) 465-3424 (BOO) 438-3343 999 

Microtech Computer Corp. MT486DX-50 6.1 Fair $2699 ( 404) 345 -6508 (BOO) 342-650B 1334 

Sho-Tronics, Inc. 486 Tech DX2/50 4.7 Fair $1978 (602) 780-5920 (BOO) 2B9-8881 1335 

Tandy Corp . 450 DX2 4.9 Good $2749 (817) 390-3011 NIA 1336 

Zenith Data Systems Z-Station 450XEh 5.4 Good $3S49 (708) 808-SOOO (800) 553-0331 1337 

Zenith Data Systems Z-Station 4SOXh 5.1 Fair $3249 (708) 808-SOOO (BOO) SS3-0331 133B 

Acma Computers, Inc. 486/DX2-66 VESA System 7.4 Fair $2S9S (510) 623-1212 (BOO) 786-688B 1339 

Advanced Logic Research , Inc. ALR Evolution IV 4/66d Model 240DW 6.7 Fair $321 1 (714) 581-6770 (800) 444-4257 1340 

Aims Information Systems EISA-VLB486 7.6 Good $3698 (408) 456-0111 (800) 697-2467 1341 

Alpha Computer Concepts , Inc. VL 486DX2 66 7.0 Poor $2999 ( 404) 662-8776 (800) 6B2-57 42 1342 

Altec Technology Corp. 486DX2/66 6.0 Fair $2699 (818) 969-2988 (800) 255-9971 1343 

American Mltac Corp . Ballistic 486/66 7.3 Poor $2995 (510) 623-5300 (BOO) 765-6972 1344 

Ares Microdevelopment 486-66DX2-VL 7.2 Fair $3519 (313) 473-0808 (800) 322-3200 134S 

Ariel Design , Inc. 486DX2-66EVS 7.3 Fair $4995 (617) 9B2-8800 (800) 882-743S 1346 

Ariel Design , Inc. 486DX2-66VLS 6.9 Fair $389S (617) 982-8800 (BOO) 8B2-7435 1347 

AST Research , Inc. Bravo 4/66d Model 213W 6.0 Excellent $2880 (714) 727-4141 (BOO) 876-4278 1348 

AST Research , Inc. Premmia 4/66d Model 343W 6.6 Good $5090 (714) 727-4141 (800) B76-4278 1349 

Bi-Link Computer, Inc. 486 VESA Local Bus 6.7 Fair $2599 (310) 692-5345 (BOO) B8B-5369 1350 

Boss Technology 466EV 7.5 Fair $4495 (404) 636-2126 (800) 628-1787 13S1 

Boss Tech nology 4661V 7.0 Fair $3995 (404) 636-2126 (800) 628-1787 13S2 

CAF Technology, Inc. Gold 6D2 6.2 Fair $3129 (81B) 369-3690 N/A 1353 

CAF Technology, Inc. Platinum 6T2 6.2 Fair $3379 (818) 369-3690 Ni A 1354 

Caliber Computer Corp. SYS14 6.8 Fair $2S99 (40B) 942-1220 (BOO) 99S-4S94 13SS 

CIC Computers Ltd . CIC-Sigma 466 DS 6.4 Good £2699 +4481 B138217 N/A 13S6 

Compaq Computer Corp. DeskPro 66i 6.2 Fair $3019 (713) 370-0670 (800) 345-151B 1357 

Compaq Computer Corp. Prolinea 4/66i 6.3 Fair $2698 (713) 370-0670 (800) 34S-1S18 13S8 

~ Compaq Computer Corp. ProSignia 486qX2166-5SO 6.8 Fair $S4S9 (713) 370-0670 (800) 34S-1S18 13S9 

'~CompuAdd Computer Corp. 466 DX2 Desktop Power 7.4 Excellent $4039 (512) 250-14B9 (BOO) 627-1967 1360 

CompuAdd Computer Corp. MC 466EDX2 6.0 Excellent $6884 (512) 250-14B9 (800) 627-1967 1361 

Compudyne Products, Inc. 486/DX2-66 VLB 7.3 Fair $2639 (214) 702-S600 (800) 932-2667 1362 

Computer Expo Co mpuEx 486VLB/66 7.0 Fair $2S67 (713) 531 -0990 (800) 229-3976 1363 

Computer Sales Professional Pro-486DX2/66 5.8 Good $2199 (908) S60-1143 (BOO) 950-6660 1364 

Computers by Malone CBM 466 6.0 Fair $2S89 (402) 333-6783 (800) B42-0906 136S 

CompuTrend Systems, Inc. Premio VESA DX2-66 
"1)\\. 
~ = BYTE Best. N/A =Not available. 

S.8 Poor $2150 (818) 333-S121 (800) 677-6477 1366 
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VENDOR MODEL PERFORMANCE EASE OF USE PRICE PHONE TOLL-FREE NO. INQUIRY NO. 

Comtrade VESA Local Bus Professional 7.5 Fair $2695 (818) 961-6688 (800) 969-2123 1367 

CoreMicro Systems Core VLB-66 7.5 Poor $3295 (408) 452-2752 (800) 369-2783 1368 

Data Storage Marketing, Inc. DataStor 486-66 DX2 EISA 6.6 Excellent $3545 (303) 442-4747 (800) 543-6098 1369 

Data Storage Marketing, Inc. DataStor 486-66 DX2 ISA/VL 6.6 Excellent $3195 (303) 442-4747 (800) 543-6098 1370 

Deice Electronics Predator-II 486DX2 6.6 Good $2895 (510) 651-7800 (800) 321-8990 1371 

Dell Computer Corp. 466/L 7.2 Fair $3219 (512) 338-4400 (800) 289-3355 1372 

Dell Computer Corp. 466/ME 7.1 Good $3669 (512) 338-4400 (800) 289-3355 1373 

Digital Equipment Corp. DECpc 466ST 6.4 Good $5449 (508) 493-5111 (800) 722-9332 1374 

DTK Computer, Inc Feat-6630V 7.0 Fair $3599 (818) 810-8880 (800) 289-2385 1375 

Duracom Computer Systems DeskSaver 486/66DX2 E 6.2 Poor $3299 (214) 518-1200 (800) 551 -9000 1376 

Duracom Computer Systems FilePro 486/66DX2 5.9 Fair $2699 (214) 518-1200 (800) 551-9000 1377 

Eastern Tech Corp. ET 486VLB66 7.7 Fair $2595 (718) 459-1407 (800) 289-8128 1378 

Epson America, Inc. Progression 486DX2/66 6.0 Excellent $3986 (310) 782-0770 (800) 922-8911 1379 

First Computer Systems, Inc. FCS 486-66 P 7.2 Fair $3099 (404) 441 -1911 (800) 325-1911 1380 

First Computer Systems, Inc. FCS 486-66 VLB 6.3 Fair $2699 (404) 441-1911 (800) 325-1911 1381 

FutureTech Systems Inc. System 462e 6.0 Fair $3429 (201) 488-4414 (800) 275-4414 1382 

FutureTech Systems Inc. System 462eV 6.9 Good $3129 (201 ) 488-4414 (800) 275-4414 1383 

Gateway 2000 4DX2-66E 6.1 Excellent $3495 (605) 232-2000 (800) 523-2000 1384 

Gateway 2000 4DX2-66V 7.1 Excellent $2995 (605) 232-2000 (800) 523-2000 1385 

Grid Systems Corp. MFP 466 Plus 5.7 Fair $4167 (817) 491 -5200 (800) 934-4743 1386 

~ Hertz Computer Corp. 486166Ei 5.9 Excellent $5870 (212) 684-4141 (800) 232-8737 1387 

High Definition System, Inc. HDISA66 4.8 Fair $1950 (408) 720-0493 (800) 347-0493 1388 

High Definition System, Inc. HDVLB66 6.9 Fair $2400 (408) 720-0493 (800) 347-0493 1389 

HiQ Systems, Inc. HiQ Super Power 486DX2-66VLB 6.0 Fair $2699 (408) 245-5836 (800) 827-5836 1390 

IBM Personal Computer Co. IBM PS/2 Model 77 486DX2 5.5 Good $4670 (914) 766-1900 (800) 772-2227 1391 

Image Microsystems 486DX2-66VL 6.7 Fair $2339 (310) 815-1000 (800) 729-3400 1392 

Lapine Computer 4661 6.0 Poor $2799 (818) 884-3685 (800) 927-3772 1393 

Lapine Computer 466VL 6.6 Poor $2299 (818) 884-3685 (800) 927-3772 1394 

Legacy Technology VESA 486DX2-66 _ , $2750 (818) 854-8288 (800) 832-8883 1395 

Lightning Computers, Inc. Omniflex 66 6.8 Poor $2495 (415) 543-3111 (800) 347-4486 1396 

~Lightning Computers, Inc. Thunderbox II 7.7 Fa ir $3895 (415) 543-3111 (800) 347-4486 1397 

Lucky Computer Co. LSl-486/661ELB 6.2 Fair $2995 (214) 690-6110 (800) 966-5825 1398 

Micro Express ME 486-VUDX2/66 6.8 Good $3480 (714) 852-1400 (800) 989-9900 1399 

Micro Professionals Pro Series 486DX2/66LB 6.8 Fair $2169 (708) 339-8398 (800) 800-8300 1400 

Micron Computer 486VL WinStation 466 8.0 Fair $3549 (208) 465-3434 (800) 438-3343 1401 

Microtech Computer Corp. MT/VLB 486DX2/66 7.3 Fair $3099 ( 404) 345-6508 (800) 342-6508 1402 

~NEC Technologies, Inc. Image 466 7.2 Excellent $3499 (508) 264-8000 (800) 388-8888 1403 

PC Pros/Touche Touch.; 486/66 DX2 EISA VLB 5550T 6.9 Fair $4721 (708) 810-1010 NIA 1404 

Personal Computer Graphics Turbo Max 80 8.6 Fair $2895 (310) 214-0550 (800) 255-9893 1405 

Polywell Computers, Inc. Poly 486-66EV 7.3 Fair $4300 (415) 583-7222 (800) 999-1278 1406 

Polywell Computers, Inc. Poly 486-66VZ 7.4 Fair $2800 (415) 583-7222 (800) 999-1278 1407 

Quill Corp. QTech 4D266-VL 6.2 Poor $2299 (708) 634-6650 N/A 1408 

Santron Computer Senior Partner 486 7.6 Fair $2895 (415) 571-1619 (800) 938-7555 1409 

Sho-Tronics, Inc. 486 MAX DX2/66 6.3 Fair $2355 (602) 780-5920 (800) 289-8881 1410 

Sirex USA, Inc. 486DX2-66 EISA 4.5 Fai r $3299 (718) 746-7500 NIA 1411 

Sirex USA, Inc. 486DX2-66 ISA Local Bus 6.1 Fair $3099 (718) 746-7500 NIA 1412 

Swan Technologies , Inc. 486 DX2-66DB 6.3 Excellent $3149 (814) 234-2236 (800) 468-9044 1413 

Swan Technologies , Inc. 486/66ES 5.6 Excellent $6069 (814) 234-2236 (800) 468-9044 1414 

Tandy Corp. 466 DX2 5.6 Fair $3264 (817) 390-3011 NIA 1415 

Transource Computers Verxion 486-66 VL-Bus 6.5 Fair $2383 (602) 997-8101 NIA 1416 

Tri-Star Computer Corp. 486 VL Station 7.2 Good $3279 (602) 961-3401 (800) 800-7668 1417 

Unisys Corp. PW' Advantage Plus 4666 6.7 Excellent $6552 (215) 986-4011 (800) 448-1424 1418 

Vektron International, Inc. 486DX2166 7.4 Fair $2199 (214) 606-0280 (800) 725-0020 1419 

Wyse Technology Decision 486SE-66DX2 5.9 Excellent $4381 (408) 473-1200 (800) 438-9973 1420 

~ Xinetron , Inc. XILAN 486DX2 Workstation 6.6 Excellent $2699 (408) 727-5509 (800) 345-4415 1000 
~ 

Zenith Data Systems Z-Station 466XEh 6.3 Good $3749 (708) 808-5000 (800) 553-033 1 1001 

Zenith Data Systems Z-Station 466Xh 5.5 Good $3449 (708) 808-5000 (800) 553-0331 1002 

Zeos International Ltd. 486DX2-66 6.9 Excellent $2993 (612) 633-4591 (800) 554-5226 1003 

Zeos International Ltd. 486DX2-66 EISA 6.3 Fair $4390 (612) 633-4591 (800) 554-5226 1004 

1 Unable to run the test suite; problem unresolved at press time. 
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SEE US AT 
MCA 011d Dy11aliiew 11wki11g AutaCAD derig11.< come lo life. WINDOWS WORLD 

BOOTH W7214 

Introducing Matrox MGA, the new series of 64-bit 

graphics accelerators for the PC Power User. 

MGA's 64-bit graphics engine surpasses 

regular 32-bit technology to deliver workstation 

graphics performance for CAD and 

Windows professionals. MGA gives yo u 

up to 12 times more hardware perfor

mance and up to 60 million WinMarks. 

In real-life applications, MGA 

delivers speed with the highest display 

resolutions, true color, real-time 3D and the best 

productivity en hanci ng features. 

For Windows users, MGA's Control Panel, 

lets you easi ly access features like hardware pan 

and zoom, virtual desktop, and on-the-fly resolu

tion switching without having to 

Just r1/ew oftltt 16. 7 111illio11 
colors tochooseftvm. to 1600x1200 in near true color 

"""""""""""" 


Attention CAD users. MGA comes bun

dled with DynaView, the most powerful interface 

to AutoCAD and Microstation. In a viewport, you 

can interactively render 30 models with high-

quality Gouraud shading. DynaView gives 

you the smoothest real-time pan and zoom 

in the industry. 

MGA is the one-card graphics solu

tion for Windows, 

CAD and 

Multimedia. MGA's 

Upgrade Options let you 

capture broadcast quality video, output graph ics to 

standard video devices or increase you r printing 

speed up to 600%. 

For the PC Power User on a budget, MGA 

starts as low as $599. Call us for more information 

1-800-361-1408. 

Experience the perfor

mance of MGA, graphics 

with QCDP, Matrox's exclus ive color qua lity designed for the Power 

dithering process. User. mal1oa 
O JIJ93 All riAhts rcscn•cd . /l,lauox is :t rq.,: isu: rcd trademark of /\ [:uro:.: Elcctm nic Systi.:ms, I .id.: /\ l{Jt\ and C lcar' l 'Yl' E arc trade marks of tl. btro.\ Ek:l:trrn1i c SyS!t:: ms. Ltd.; \\' ind11w~ is a tr:u.kmark of /'. licrosof1 Cuqmr:Hion : 

• Ziff-Davis WinMark 3.1, 486 DX 2/66, ·IMh me mory, !024 x 768 in 256 cohm. 72 !-l z. 

Circle 110 on Inquiry Card . 



llMif 1!11t1 Under the Hood 


The Multiprocessor Solution 
New architectures overcome 1/0 performance bottlenecks 

DICK POUNTAIN 

Multiprocessor file servers are big busi
ness. Every major player in the PC mar
ket e ither has one of its own or is work
ing furiously to develop one. But it was 

not always thi s way. 
Four years ago, pundits dubbed the then-upcoming 

Intel 486 a "mainframe on a chip." Had this label been ac
curate, a single-processor 486 system could have served 
an entire corporate department. But it was on ly a half
truth. A single 486 might outpace an old mainframe in 
fl oatin g-po int calcul at ions, but the strength o f super
minicomputers and mainframes rests on a balance be
tween great computing power and equall y great 1/0 band
width. While PC computi ng power has grow n 80-fold 
in I 0 years-from 0.5 MIPS for the ori gi nal IBM PC to 
40 MIPS fo r a 486DX2-66 system- I/0 perfo rmance 
has failed to keep pace . Even the Micro 
Channel and EISA buses offer a barely five
fold improvement. 

Multiprocessor systems fi ll th is perfor
mance gap. They use multipl e CPUs to 
spread the J/0 burden as well as to increase 
computational power, and their manufac
turers are adopt ing architectures that are 
strongly influenced by supe1minicomputers, 
mainframes, and even supercompute rs. 

The Multiprocessor Defined 
Systems designers have come up with many 
approaches to building a multiprocesso r 
computer (see " All Systems Go," August 
1992 BYTE). But here I' ll focus onl y on 
shared-memory multiprocesso r architec
tures, which connect several CPUs to a si n
g le shared-memory space. 

The major alternative to the shared-mem
ory multiprocessor approach is the mes
sage-passing multicomputer, in which each 
CPU has its own private memory space. 
Here, in terprocessor communication takes 
place by way of messages sent over a sep
arate communicat ions network. The hi gh bandw idth 
available from a dedicated communications network lets 
designers combine hundreds-or even thousands-of 
CPUs in a sing le machine . That's why most massively 
parallel supercomputers are message-pass ing machines. 

In contrast, shared-memory multiprocessor archi tec
tures are limited to at most tens of processors, and many 
commercial machines offer no more than fo ur. It 's diffi
cult to design a bus that allows more processors to access 

shared memory w ithout creating a severe bottleneck. 
However, shared-memory machines have an enormous 
advantage: They can run, unmodified, software written for 
si ngle-processor PCs. In contrast, message-pass ing ma
chines impose completely new programming techniques 
and usuall y req uire custom software . 

Shared-memory multiprocessors that are based on in
dustry-standard CPUs such as the Inte l 486 or the Sun 
SPARC make excellent fast fi le servers or database serv
e rs, running industry-s tand ard operating systems li ke 
Unix and NetWare (and, soon, Windows NT) with mul
tiprocess ing extensions. They ex hibit a coarse-gra ined 
fo rm of paralleli sm in which a who le program or Unix 
process is the smallest unit allocatab le to a different CPU, 
and the operating system performs this all ocati on auto
matically. 

Currently, Inte l-based shared-memory multiproces
sors are not as effective as compute servers; they won't 

accelerate recalcu lation of your Excel spreadsheets, for in
stance, because the code that calcul ates the cell s is not 
mul tithreaded (i.e., div isible into units that can be allo
cated to more than one processor). This situati on should 
change once Windows NT becomes establi shed , si nce 
NT supports d istribution of multithreaded applications 
over multiple processors. And NT will be similar enough 
to Windows to make m uJ tithreaded rewrites of key W in
dows app li cati ons, such as Exce l, feasible. 

continued 
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NetFrame: An Asymmetric-Multiprocessor System 

Administrative 
110

CPU 

Cache 

ASIC 64-bit main bus 

Shared 
main 

memory 

MPSAASIC 

MPSAASIC 

MPSAASIC 

MPSAASIC 

NetFrame Systems' asymmetric architecture uses 011e CPU to ru11 the network operating 
system while dedicated processors handle 110 tasks. Tile mai11 CPU bus co1111ects via custom ASIC 
bus controllers to MPSA buses, each of which ca11 support two dedicated processor boards. 

Scalability 
The challenge for a shared-memory multiprocessor systems de
signer is to make the machine work faster as more processors 
are added-in other words, to achieve scalabili!y. While multi
computers may approach the ideal of linear scalability, where 
twice as many CPUs give twice the throughput, shared-memory 
machines fall far short of this ideal: Adding a second processor 
increases throughput often by as little as 50 percent, and this 
number drops steeply as more processors are added, until adding 
an extra processor slows the system down. How soon the design 
reaches this point depends on the effective bandwidth of the bus 
connecting the processors to shared memory. 

To avoid a bottleneck, a multiprocessor's memory bus must 
have a sustainable bandwidth that equals or exceeds the sum of 
the bandwidths of all the components connected to it. Sustainable 
bandwidth is the product of bus availability and peak bus band
width (i.e. , how often you can get the bus, multiplied by how 
fast it is once you ' ve got it). 

The ISA bus, which is capable of 1.5-MBps throughput, is far 
too slow to serve as the memory bus even for today ' s uniproces
sor desktop PCs, let alone for multiprocessor systems. Likewise, 
its 33-MBps successor, the EISA bus, has been rendered inade
quate by rapid CPU evolution; a multiprocessor system using 
several Intel Pentium processors would need a memory-bus band
width measured in the hundreds of MBps. 

Designers often use the EISA bus (or IBM's Micro Channel) 
as a supplementary I/O bus, although both are far too slow to 
serve as the memory bus in multiprocessor systems. Multipro
cessor memory buses always support multiple mastering so that 

intelligent EISA 1/0 devices can transfer 
data to and from memory without involv
ing the CPUs. These bus-master devices 
contend with the CPUs for a share of the 
memory-bus bandwidth, which makes 
scalability of the I/O system another top 
priority for the systems designer. 

Higher Bandwidth 
The simplest route to obtaining a high peak 
bus bandwidth is to adopt a wide data 
path. Clocked at the 33 MHz that's typical 
of 486DX2-66 systems, a nonmultiplexed 
64-bit bus-one with separate data and 
address lines-can carry a peak load of 
267 MBps (33 million x 8 bytes). Electri
cal constraints place a performance ceil
ing on PCB-based (printed circuit board) 
buses, and to go much faster you have to 
move up to transmission-line technologies 
such as Apple ' s 350-MBps QuickRing 
(see "Fast Transit," October 1992 BYTE). 
However, further improvements to this 
theoretical peak bandwidth can come from 
splitting the bus into multiple parallel data 
paths. 

The biggest boost to bus availability 
comes from large and efficient CPU 
caches, which can shield the bus from up 
to 90 percent of CPU traffic. While one 
CPU or I/O bus master has control of the 
bus for a lengthy transaction, the other 

CPUs can continue running at full speed from their caches. 
A designer can also make the bus more available by increasing 

its internal concurrency and by distributing its workload more 
evenly. For example, separating the lines that carry bus-arbitra
tion signals from the data lines enables arbitration to take place 
concurrently with data transfer-in effect costing nothing in 
terms of performance. Bus parking, another optimization, lets a 
bus owner keep the bus without arbitration if no one else has re
quested it. This speeds up burst transfers. A multiprocessor in
terrupt scheme should allow all the CPUs to interrupt each oth
er for efficient arbitration, and 110 interrupts should be mutable 
to any CPU to avoid swamping one CPU. 

The new Intel 82489DX APIC (Advanced Programmable In
terrupt Controller) multiprocessor fulfills both of these require
ments by automatically routing interrupts to the least-busy or 
lowest-priority processor. The APIC will soon replace the old 
8259A (used in all PC compatibles since the original PC), which 
is slow and has no internal multiprocessor support. 

The Write-Back Cache 
Today's high-performance microprocessors all contain an on
chip cache, but multiprocessor systems designers always sup
plement this with an external or secondary SRAM (static RAM) 
cache, which runs at the full bus speed of up to 40 MHz. The 
cache gets fi lied from memory in large (often 32-byte) chunks, or 
lines , using the CPU' s burst-transfer mode. To simplify both 
PCB design and user upgrading , vendors segregate these fast 
circuits onto small , separate CPU-cache modules, which you can 
plug into a passive bus backplane. continued 
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"I couldn't find a powerful 
CASE tool that was affordable. 
So I desl.gned one.'' JANPOPKIN,CHIEFSCIENTIST 

POPKIN SOFTWARE & SYSTEMS, INC. 

''I'm an engineer. And I know 
what it's li ke to need a high
performance and easy-to-use 
CASE too l. One that I could 
afford to place on every project 
team member's desk, not just a 
select few. That's why I devel
oped System Architect '." 

As Chief Scientist at Popkin 
Software, my role is to bring 
the experiences ofow· developers 
to bear on the design of the 
best CASE tool possible. System 
Arch i teer is the result." 

Low Price. 
High Performance. 
Since its introduction in 1988, 
System Architect (SA) has proven 
that many of the features 

::::~=l) offered by more expe nsive 
:::aa! CASE tools are available for a 
• ....... ii! 

....., .. fraction of the cost. There a.re 
MICROSOFr. 

WINDOWS. now more than 12,000 SA 

copies in use at 3,000 installations worldwide. 

Quick And Easy. 
System Architect works on IBM® and 
IBM-compatible PCs running MS Win
dows®or OS/2 PM®. It comes with an 
integrated data dictionary that users can 
customize to meet their needs. Project per
sonnel can easi ly share information both 
on and off a network. It's so user-friendly 
that even from the first day you can sit 
down , get to work, and produce results. 

Multiple Choice. 
SA works with multiple methodologies: 
Yourdon/DeMa.rco, Gane & Sarson, Ward 
& Me llor (real- rime), Shl aer/Mellor 

(00), Information Engineering, SSADM, 

The Power To Grow. 
To respo nd to adva nces in technology 
such as C lient/Server Architecture, SA 
continues to grow in function ali ty and 
productivity. A few optional modules 
now offered are: 

SA Reverse Data Engineer: Provides 
reverse engineering of Windows dialogs/ 
menus and SQL databases, including 
DB2, lnformi x, Oracle, and SQL 
Server; prov id es generation of graphic 
sc reens and men us from .DLG and 
.MNU fi les; ensures new SQL database 
ap plications are built with the proper 
design integrity. 

SA Screen Painter: Allows you to 
create GUI or character screens as well 
as to edi t screens generated automati
cally from your SA Data Dictionary or 
captured from existing Windows appli
cations; generates MS Wi ndows dialogs, 

and ER diagrams. 	 COBOL screen sec tions and 
associated data structures. 

T /Jew/up scme11sjbr GUI or 
cbarac1e1·-1Jased tl/JfJlicalions. 	 SA Schema Generato r: 

Translates entity models from 
the encyclopedia into schema 
for DB2, Oracle, Ingres, SQL 

~ -- E:l"=f·~~2;:::;;;;;;;;;b.,,,,,""""""'.J Server, Rdb, PROGRESS, Para
·- ~ ii 
,_... t;'=-=::-.=-~;:-.=~ -~- A Bri11g e;\·isti11g .~QI. dala - dox, SQL Base, AS400 (SQL 

G-::=.:=..-=---- ........ -; .::~ bases info a CASI:.' e1wim11111e111 
 & DDS), lnterbase, 05/2
0 121 ~ _.,::.,·~ for simple ma11c(~eme11t a11d/ 

orforwarcl eugi11euri11µ,. DBMS, dBASE III, XDB, 

SYBASE, and lnformix. Generates Win
dows DLGs, and C type data defini
tions or COBOL data structures. 

SA Object Oriented Analysis & Design 
(OOA/OOD): Supporrs Booch '91 and 
Coad/Yourdon. 

SA Network Version: Diagram and 
da ta dict ionary reco rd locking allows 
multiple project members to work concur
ren tly on the same project. 

All The Tools You Need. 
SA also has other feawres: automated 
documentation; extensib le dic tionary; 
normali za tion, rules and balancing; 
requiremems traceabi li ty; import/export; 
custom reporting; and CRUD Matrices. 

Call Us Toll-Free Today At 
800-REAL-CASE, x109. 

To find out how to qualify for • 
your free 30-day evaluation 
copy, simply call us today or 
fax us at 212-571-3436. 

SYSTEM ARCHITECT 
Popkin Software & Systems, Inc., 


I I Park !'bee, New York, NY 10007 

England 44-926-88 11 86; Benelux31-3406-65530; 

Germany 49-6 151-82077; Italy 39-49-8700366; 


Swi12erbmd 41-61-6922666; Denmark 45-45-823200; 

Austral ia 61-02-346499; Sweden46-8-626-8100. 


0 1')');\ l'11pki11 Sofiw.uc & S}'!>mns lm:urpor.ttL'li. 'l11c S)'l'tL'fll ArchitL"CI logu is a 11ndc1n:uk ufl 'upkin Sofiw.nc & Srtcm~, Jn(. All m!u:r br.111d 1t 1111c. and product' arc 11adc11wk~or n_"gisctn~I tr.1dc111.1rks ufchci r rt:«]X.\] i•i.: hold<:r<. Sp1.'Cif1c ui1>1 l~ 'll h~'d w ch:JJlI,>t: ~l the S<1kdi.o;<:n.1iun of1hcoom1xmy. 
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1rnliti!1rn Under the Hood 


Caching a multiprocessor system raises tricky cache-coherency 
issues. For example, since several CPUs may hold a copy of the 
same variable in cache memory and since all of them may have 
modified its value, which is the correct value? The easiest way to 
maintain coherency is throu gh a write-through cache design: 
Whenever a CPU writes to a cache line, the system immediately 
updates the value in main memory , too-the data is written 
through the cache. 

Your desktop PC's cache is almost certainly a write-through de
sign. Though easy to implement, such a design is inefficient in a 
multiprocessor system because it involves a main-memory access 
every time that a value changes . That soon saturates the bus and 
makes scalability beyond two processors impractical. 

Instead, multiprocessor systems adopt the more difficult write
back technique, which writes modified data to main memory 
only when it 's absolutely necessary . Unfortunately , this tech
nique requires a complex scheme to maintain coherency. 

The write-invalidate coherency protocol is fas t becoming the 
standard for multiprocessor caches. It marks the state of every 
cache line (using 2 extra bits in the cache tag) as modified, ex
clusive, shared, or invalid. For this reason, the write-invalidate pro
tocol is also called MESI. Each processor's cache controller 
monitors all bus activity , a task known as bus snooping, looking 
for attempts by other devices to read memory locations current
ly held in its cache. 

A processor can write to any line that is exclusive (i.e., not 
held in any other cache). The controller then marks the line as 
modified, but it does not write it back to main memory. lf the bus
snooping controller discovers another processor requesting the 
now-out-of-date value from main memory, the controller traps the 
read attempt, places its own modified data on the bus to satisfy the 
request, and marks the line as shared-again without accessing 
main memory. A processor is not allowed to write to a shared line. 
Instead it must broadcast to all other caches holding that line, 
telling them to mark their copies as invalid (i.e., they must be 
reread from memory). The line then becomes exc lusive again. 

Under the MESI protocol , most processor reads and writes go 
to each CPU's local cache or between CPU caches, and the sys
tem updates stale values in main memory only when a cache is 
flushed. A write-back cache design is par
ticularly effective when the interproces

such as file access or memory allocation , so operating systems for 
symmetric-multiprocessor machines must be multithreaded right 
down to the kernel and the device-driver level. They must also 
provide secure locking mechanisms so that a CPU can lock onto 
the tlu·ead it is currently executing to prevent other CPUs from in
terfering with it (see "A Fearful Symmetry," May 1990 BYTE). 
This is necessary for critical sections of operating-system code that 
perform indivi sible operations. 

Such operating systems allocate new tasks to whatever proces
sors are free by using a priority queuing system . Operating sys
tems with these symmetric-multiprocessing features include SCO 
Unix System V rel ease 3.2 with MPX (multiprocessor exten
sions) , Unix System Laboratories ' Unix System V release 4.0 
MP V2, SunSoft' s Solaris 2.0, the Mach-based NextStep, Banyan 
Vines SMP, and Windows NT. Many vendors also offer propri
etary multiprocessing mod ifications to NetWare, and Nove ll will 
offer its own solution soon. 

Symmetric systems vary in their degree of symmetry. Ma
chines like the Tricord PowerFrame mi x symmetric processors 
with dedicated I/O processors, while some older designs such 
as Compaq's Flex/MP are computationally symmetric but allow 
only the processor that booted the system to service I/O interrupts. 

An asynunetric-multiprocessor system devotes each processor 
to a particular task. Normally , one processor runs the operating
system kernel while the rest service disk drives or networks or run 
a parti cular application. These dedicated I/O processors behave 
like the intelligent I/O channel s in mainframe computers, which 
feed the CPU and main-memory data without bus contention. 

Asymmetry confers several economic advantages. An asy m
metric machine can run a conventional network operating system 
like NetWare 3. 11 or LAN Manager. Since vendors don ' t have 
to wait for a multiprocessor port of the operating system or mod
ify their applicati on code, they can get usable applications to 
market fas ter. A systems des igner can also tailor the cost and 
power of each CPU to its ow n task. But an asymmetric machine 
is good onl y for the job for which it 's designed, usually as a 
file or database server. In contrast, a symmetric machine has 
the potential to fulfill any rol e (assuming application support is 
avai Iable). co111i11ued 

sor and memory buses are separated, as in 
Compaq's Triflex architecture (described 
below). This allows I/O bus masters to ac
cess main memory concurrently with the 
inter-CPU activity. 

Symmetric vs. Asymmetric 
Shared-memory multiprocessor systems 
fall into symmetric and asymmetric vari
eties. Symmetric systems treat all CPUs 
equally: Any processor is available to per
form any task. Asymmetric designs dedi
cate each CPU to a specific task. 

Each processor in a symmetric-multi
processor system has equal access to VO 
devices and main memory. All the CPUs 
cooperate in running a single stream of 

AGeneric Symmetric-Multiprocessor System 

Serial 1/0 SCSI 

CPU 

Cache 

CPU 

Cache 

64-bit processor bus 
~---------~ 

Shared memory 

32-bit EISA 1/0 bus 

EISA card EISA card 

B~idge 

code; all run the operating system and ap A symmetric-multiprocessor system distribwes workload evenly between processors, each of 
plication code concmTently. Any processor which has equal access to 110 devices and main me1nory. Here, a 64-bit processor-to-memory bus 
can pe1form any operating-system service, connec1.1· processo1!cache modules to the EISA 110 bus via a bridge. 
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If you LI~TEN to your com~uter with one of these... 


now you canTALK to your computer with THIS! 


·I 
:1 
;1 

VOICE RHOGRITIOR SOHWARE
Ji for Sound Blaster" compatible cards 

l 
~ 

~ ~ 
@covox' 

From the developers of the U.S. Air Force's "Bionic 
Ear" comes VOICE BLASTER, the world's first voice 
recognition software for popular sound cards. 

The DOS and Windows 3.1 voice recognition pro
grams included allow you to add voice commands to 
popular education, business and entertainment pro
grams such as WordPerfect, F117 A, Lotus 123, Secret 
Weapons of the Luftwaffe, DAC Easy, and hundreds 
more. 

Easy to install and use, you will be up and running 
at the speed of sound in no time! 

Also included are DOS and Windows 3.1 record
ing, editing and playback programs which repre
sent leading edge PC sound technology. 

Voice annotation software included brings your 
Windows 3.1 word processor to life by adding your 
own recorded messages to your documents. 

The COVOX E/Q module and headset provided 
with VOICE BLASTER will improve your sound 
card's recording capability while giving you the 
best voice recognition possible. VOICE BLASTER 
will change the way you use your computer! 

VOICE BLASTER is available at CompUSA, Electronics Boutique, Software Etc. 
and other fine computer retail outlets 

Call COVOX, INC. (800)733-0420 Dealer inquiries call (818) 446-9932 
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The Compaq Triflex Architecture 

CPU CPU 

Cache Cache 
512-MB 

RAM 

EISA card EISA card 

Path of concurrent data transfer 

Bus and XM multiprocessor board sets 
have been licensed by many OEMs. Corol
lary also helped develop the multipro
cessing code for SCO MPX. Its latest-gen
eration C-Bus II is a multiplexed 64-bit 
bus with a 267-MBps peak transfer rate, a 
32-GB address space, and support for up to 
14 CPUs. C-Bus processor boards may 
contain private 110 subsystems (e.g., SCSI
2); this lets the designer build mixed sym
metric/asymmetric systems. Corollary is 
also developing an implementation of C
Bus II, called SIMPL, for Intel 's Pentium. 

Tricord's PowerFrame architecture is 
similar. Its proprietary 32-b it PowerBus 
reads its interleaved memory 128 bits at 
a time, giving a sustained bandwidth of 
132 MBps or a burst rate of 267 MBps. 
The seven-slot PowerBus backplane ac
cepts up to four symmetric 486DX2-66 

Compaq's symmetric Triflex architecture uses both w1 i11te1processor bus a11d a memo1y bus CPU boards or up to six asymmetric VO 
and co1111ects both to the EISA 110 bus by way ofCompaq 's custom Dataf/0111 Ma11ager chip. This boards, ca ll ed Intelligent SCSI Subsyschip allows processors to access 111ai11 memory co11curremly with EISA bus-master devices more 
tha11 70 percent of the time. 

Asymmetry in Action 
An impressive example of a wholly asymmetric architecture is the 
NetFrame Systems design. It uses a single CPU-a 386, 486, 
or (as is planned) Pentium-that runs NetWare or LAN Manag
er from a main memory consisti ng of up to 256 MB . The main 
CPU bus connects via custom ASIC (app lication-specific IC) 
bus controllers to two or fou r I/O channels called MPSA (Mul
tiprocessor System Architecture) buses, each of which can sup
port two dedicated peripheral processor boards . These boards 
contain either Intel 376 (used in conjunction with the 386SX 
fami ly) 1/0 processors or 50-MHz 486 appli cation processors 
fitted with 4 to 128 MB of local memory . 

All these peripheral processors can access the main shared 
memory, and the MPSA buses handle this traffic concuITently, 
with essentially zero contention. Each peripheral processor can 
handle 12.5 MBps, yielding a total 1/0 bandwidth of 100 MBps 
from four fully configured MPSA buses . That precisely matches 
the bandwidth of the 64-bit memory bus. 

Multiple I/O buses provide a high degree of fault tolerance, and 
the NetFrame architecture also includes an Intel 80188 service 
processor that monitors system integrity (e.g., bus parity check
ing, ECC [error-correction code] memory correction, power sup
plies, and disk miIToring) , permitting mainframe-style remote 
diagnosis and maintenance via a modem and telephone line. 

Symmetric-System Architecture 
The dual-bus architecture in the figure "A Generic Symmetric 
Multiprocessor System" could describe many of today 's sym
metric-multiprocessor systems. A 64-bit processor-to-memory 
bus accepts plug-in processor/cache modules and is b1idged to an 
industry-standard (usually EISA) 1/0 bus that accepts off-the
shelf network and disk controllers or other I/O cards. The bridg
ing circuitry might be based on Intel 's 82350 EISA chip set or a 
special ASIC designed by the system vendor. The system de
sign usually implements basic PC motherboard functions such as 
keyboard and floppy disk support and VGA video. 

This basic architecture was pioneered by Corollary, whose C

tems (ISSes). These bus-master boards 
each contain a 33-MHz 386SX I/O proces

sor, an I/O cache, disk-handling firmware in ROM, and four 
SCSI controllers that can support up to 28 SCSI devices. The 
lSSes provide I/O transfer rates that are two to three times faster 
than those you'd get with the EISA bus. Like the Netframe, the 
PowerFrame offers mainframe-style system management, diag
nostics, and fau lt-tolerance features. 

Several other symmetric-multiprocessor architectures would 
also fit the model shown in the figure "A Generic Symmetric
Multiprocessor System" if you eliminated the asymmetric I/O. 
These architectures include AST Research 's Manhattan SMP 
and its 64-bit nonmultiplexed Cupid-MPx bus (which can support 
up to six symrnet1ic 486 CPUs), Olivetti' s 64-bit OLIBus 4 (sup
ports up to fo ur CPUs), Acer/Altos 's 64-bit FrameBus (supports 
fo ur CPUs), Compaq's 32-bit Flex/MP (supports two CPUs), 
and Wyse' s 64-bit Wyde Bus (supports three CPUs) . 

Split Bus 
Compaq 's new generation of Systempro/XL servers introduces 
the radical Triflex archi tecture, which increases concuITency by 
splitting the processor bus (see the figure "The Compaq Triflex 
Architecture"). Unlike Compaq 's older Flex/MP, Triflex is now 
fu lly symmetrical, with 1/0 interrupts equally distributed among 
the processors. Triflex features a 64-bit interprocessor bus and a 
128-bit memory bus, both connected to the EISA 1/0 bus by way 
of Compaq's custom Dataflow Manager chip. This chip contains 
multistage 256-bit buffers that can cache up to 16 EISA transfers 
or up to four processor transfers. This allows the processors to ac
cess main memory concmTently with EISA bus-master devices 
more than 70 percent of the time. Compaq claims Triflex has 
the same peak bandwidth (267 MBps) as other vendors' designs, 
but the extra concurrency should give it an edge in I/0-bound ap
plications. 

Compaq 's new 64-bit ServerCache-2 snooping cache con
troller is designed specifically to exploit the Intel Pentium and its 
successors. Although the recently launched Systempro/XLs still 
offer only two 50-MHz 486 processors, it's no secret that future 
Triflex models will support up to four Pentiums. 

co11ti1111ed 
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New Mathcad 4.0 

is ergonomically designed to 

relieve pressure on the most 

important part of your body. 


For everyone with better 
things to do with their brains 
than punch calculators, scrib
ble on scratch pads, build 
spreadsheets and transctibe 
equations, we present 
Mathcad®4.0 . It's the best 
way ever to do enginee1ing 
and scientific calculations, be
cause it's smarter than ever 
about the way you work. 

As always, Mathcad lets 
you enter equations any
where on the worksheet. 
Graph results in 2-D and 3-D. 
Change variables and instant
ly update answers . And print 
presentation quality docu
ments with text, graphics and 
equations in real math nota
tion. But now there's even more. 

Like new Windows features 
that make Mathcad easier to 
use. Including the tool bar with 
mouse-click execution offile, 
edit, math and text controls. And 
full Windows DDE and OLE 
support that integrates Mathcad 
with your Windows spreadsheet. 
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• Vi sualizing a Toroidal Surfaco with Faund c1o11:1ta1md1nt1ort1 

• Parametric and Contour Pl ots... 

:· •...+··· (~ ··lH!. '·) 

:~ ~q •••L- (~: · ) 

" E., 
• 
"' 

New Sin;irtMeth Slmpllnu 
YourW01lt.. 

New Mathcad 4.0 has more features, nio1·e 
functions, and bette1· usability than eJJe1: 

All new SmartMath knows 
when an equation is best solved 
mm1erically or symbolically, 
and hands off the work to the 
approptiate calculating engine. 
New live symbolic calculations 
automatically update just W<e 
numetical ones. And new sym
bolic optinlization automatically 

simplifies equations for 
faster, more concise results. 

In addition to more than 
200 built-in numeric and 
symbolic fimctions, you'll 
find enhancements like trail
ing zeros, extra mlit and 
Nth derivative operators. As 
well as extended graplling 
capabilities with Polar and 
Contour plots. 

Best ofall, new Mathcad 
4.0 nms twice as fast as before. 

So why suffer through 
another day ofcalculators, 
scratch pads and spread
sheets~ Get a load offyour 
mind with Mathcad 4.0. 

Call now for a free working 
model, to upgrade, or for 

information on 
optional Mathcad Mathcad.4» ' 
Applications Packs t. 
and Electronic 
Handbooks:" 

Call: 617-577-1017 
Fax: 617-577-8829 

1-800-MATHCAD 


I 
I FREE Mathcad 4.0 Working Model. 
I The MadKad Working Model includes a concise demonstra

tion and a Ii.illy functioning version of d1e product. It's d1e bestI way to introduce yourself to d1e power and ease ofMathcad.
I 
I 
 Na mi.: 	 Title 


I 	 Com anv 

I 	 Address
I SPECIFY: 

0 PC \Vindows~ 0 PC DOS Cirv 	 State Zi)
I 	 D UNIX ' D Macintosh' j 

D 3~" D SY. " D~kcnc Counrrv Phone 
'-----------------'-"--'-896. __________________________ _J 

MathSoft, Inc. 201 Broadway, Cambridge, MA 02139 USA· Phone: 1-800-628-4223 · 617-577-1017 ·Fax: 617-577-8829 

MathSoft Europe, P.O. Box 58, Livingston, UK EH54 7AE ·Phone: +44.506.460373 · Fax: +44.506.460374 


© 1993 MathSofi: 1 Inc. T 1\it and ® signi f)1 manu factu rer's rradrmark o r registered trademark rcspcctivd y. • Electronic Handbooks require 1\ilarhc::id 3. 1 or higher. 
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The Sun SparcCenter 2000 Architecture 
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Sun Microsystems' SparcCenter 2000 uses two parallel packet-switched memory buses to double 110 bandwidth. The packet-switched architecture 
allows Sun to split the request/reply cycle into two transactions. While one processor waits for a reply, other processors can access the bus. 

Split Transactions 
One alternative multiprocessor bus design provides two parallel 
memory buses to double the bus bandwidth. NCR's System 3000, 
for example, uses twin 64-bit buses that each carry two or four 486 
CPUs and use a dual-ported shared memory. Using this design , 
the System 3000 achieves a peak bandwidth of 400 MBps (225 
MBps sustained). 

Sun Microsystems' flagship multiprocessor, the SparcCenter 
2000, follows the same route but uses packet-switched memory 
buses. All the multiprocessor systems I've described so far
and indeed, most computers-use circuit-switched buses, on 
which transactions are atomic, or indivisible, operations. Here, a 
requesting device arbitrates for the bus , gets control , places a 
target address on the bus, and then keeps control while it transfers 
the data to or from that address. For the duration of this transac
tion, other processors are denied bus access. Unfmtunately, much 
of this time is wasted in nonbus activities like waiting for a RAM 
chip to deliver its data. 

When a packet-switched bus is present, a device arbitrates for 
the bus, gets control, sends a request packet containing the target 
address, and then releases the bus. Later, the requester receives a 
reply packet on the bus. Under this asynchronous bus protocol, re
quests may be separated from replies by any number of other 
packets-hence the term split transactions. 

Although it is more complex to implement, packet switching 
offers great benefits. It maximizes bus throughput by keeping 
the bus full of packets. It accommodates slow devices connected 
to the bus without compromising overall performance. And small, 
fixed-size packets guarantee short transactions, so you can adopt 
a simple nonpreemptive arbitration scheme. For example, the 
SparcCenter implements interrupts as packets, which are carried 
on the main bus. 

The SparcCenter uses a parallel pair of 64-bit XDBuses (orig
inally developed by Xerox), with memory addresses interleaved 
between the pair on 256-byte boundaries to give the effect of a sin
gle 128-bit bus. Its fault-tolerant design allows the system to re
main operational should one bus fail, but with only half the band
width, shared memory space, and cache. Each XDBus has a peak 

bandwidth of 320 MBps, and the sustained bandwidth is pro
portionally high at 250 MBps, which allows for 500 MBps of 
total sustainable bandwidth. 

The SparcCenter can handle up to 20 SuperSparc processor 
modules, each holding a 40-MHz CPU, I MB of secondary cache, 
an MMU (memory management unit), and a SuperCache snoop
ing cache controller chip. The latter offers three alternative write
back coherency protocols, which are selectable in software and 
optimized for different types of workloads: write-invalidate; 
write-broadcast, which is more efficient when many lines are 
shared; and competitive caching, a heuristic compromise be
tween the first two. 

You can expand the shared memory to 5 GB, and a program
mable address space enables dynamic reconfiguration to fill 
"holes" in the memory map. I/O is provided by up to 10 of Sun ' s 
proprietary SB uses, each of which has four 50-MBps slots for 
SparcStation-compatible 1/0 cards. 

Mainframe Challenge 
It's difficult to verify vendors' scalability claims for their multi
processor system designs, but vendors' figures suggest that CPU 
scalability was rather poor for first-generation symmetric ma
chines (50 percent or less for a second processor) . Right now, 
asymmetric and mixed symmetric/asymmetric architectures like 
the NetFrame and Tricord PowerFrame are probably the most 
cost-effective solutions for general file- serving applications. 
However, the more advanced architectures described here, to
gether with improved operating-system support, promise real
izable performance increases from up to four CPUs-more for the 
S parcCen ter. 

For most of the past decade, PC enthusiasts have been pre
maturely promising the death of the mainframe. But these new mi
croprocessor-based architectures, when combined with new mass
storage devices like erasable optical disks, just might make good 
on that promise. • 

Dick Po1mtain is a BYTE consulting editor based in London. You can con
tact him on BIX as "dickp." 
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IBM Unleashes aNew OS/2 
Like PC-DOS 2.1, OS/2 2.1 could become a rock-solid winner 

BARRY NANCE 

Remember PC-DOS 2. 1? Its fea tures 
and reliabili ty were exactly what most 
users needed-so much so that many 
people stuck with it when newer ver

s ions came to market. IBM and many OS/2 users would 
like history to repeat itself with OS/2 2. l . While it ' s not 
perfec t, OS/2 2. 1 's overall quality and new features may 
well earn it the same reputation as its DOS counterpart. 

The lBM OS/2-support fo rums are CompuServe ' s 
busiest areas. People talk about the un wie ldy number of 
installation di sks, the sluggishness of Windows under 
OS/2 2.0, the need to run Windows software in enhanced 
mode, the lack of video drivers, the wish for more and 
faster printer drivers, the desire to run OS/2 on laptops <md 
notebooks, and the dream of running CPU- interrupt-in 
tensive multimedia so ftware on OS/2. Version 2. l re
so lves all these iss ues. 

You can install OS/2 2. l from CDs or 
fl oppy disks, and you can install portions of 
it on diffe rent logical dri ves. Version 2. 1 
supports Hitachi , IBM, NEC, Panasonic, 
Sony, Texel, and Toshiba CD-ROM dri ves 
connected through Adaptec , Distributed 
Process ing Technology, Future Domain , 
and IBM SCSI co ntro lle rs. It inc ludes 
MSCDEX suppo1t in each DOS session via 
the VCDROM vi rtual dev ice d rive r, and 
VCDROM lets MSCDEX-aware DOS and 
Windows 1ilultimed ia applications process 
both audi o and di g ita l data concurrentl y. 

Multimedia Supported Here 
OS/2 now includes built-in multimedia sup

port, in the form of MMPM/2 l .01 . To al

low DOS multimedia programs to run well 

in a DOS sess ion, IBM has added dual

thread DOS-session. support. As a mul ti

media-based program reads from or writes 

to a disk fil e, the program needs to service 

sound-card in terrupts on a timely bas is. In 

ef fec t, dual-thread support lets DOS appli 

cations run concurrentl y a long two threads in a single 

DOS session. The second process ing thread within the 

sess ion lets the program handle sound-card interrupts 

while fi le read or wri te operations occur. Support is au

tomatic; the DOS program doesn ' t have to do anything. 

T he OS/2 settings notebook entry fo r a DOS sess ion , 

INT_ DURING_ I O, enables the dual-thread feature. 


Multimedia isn ' t the only softwcu·e that must serv ice in
terrupts during file read and write operations. You can use 

INT_ DURING_ IO to accelerate the uploads and down
loads you do with a DOS communications program. IBM 
also rewrote the VCOM.SYS serial-port handler, making 
it smarter and faste r, to he lp DOS communicati ons pro
grams perfo rm better. 

Some of the biggest changes are in OS/2's WINOS2 
(Windows within OS/2) area, which runs Windows 2.x, 
3.0, and 3.1 applications, full-screen or on the OS/2 desk
top. OS/2 runs Windows programs fas ter than DOS does. 
A W indows 3.1 sess ion can run in enhanced or standard 
mode, and you can have several sessions. (You can't yet 
run Win32s or extended Windows applications, but sup
port fo r Win32s applications may appear later this year.) 

You can config ure DDE and the Clipboard to oper
ate in public mode, where PM (Presentation Manager) 
software can share data with Windows software through 
a global Clipboard , or in private mode. Windows 3. I un
der OS/2 us~s TrueType fo nts, inc ludes new printer dri 

vers, offers OLE support , and uses the same di splay res 
olution as the OS/2 desktop. 

OS/2 Acceleration 
IBM's progran1mers used a variety of techniques to speed 
up Windows sess ions and OS/2. IBM calls one technique 
page tuning . Each time IBM programmers insta lled new 
code in the operating system, peit'ormance experts used 
software- and hardware-monitoring tools to profile code 
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execution frequency and memory utilization. Because 16- and 
24-bit ICEs (in-circuit emulators) weren 't up to the task, IBM de
veloped a 32-bit ICE called RTS (Real-Time Tracing System) to 
monitor OS/2 's behavior. TI1e programmers used this information 
to optimize and tune OS/2. 

The process of page tuning is highly iterative. Each build of the 
operating system was followed by a detailed analysis of how the 
system behaves in a variety of situations, with each situation in
volving a given mixture of applications software activity and 
Workplace Shell activity on different hardware platforms. 

I was amazed to discover that IBM used the Watcom C com
piler, not the Microsoft C compiler, to compile the Windows 
components of OS/2. John Siena, manager of OS/2 Systems Per
formance at IBM, says that the speed improvements in WINOS2 
and in OS/2 were the result of a combination of factors: choosing 
the appropriate compiler, analyzing the page-tuning statistics, 
and simply using common sense and creative programming tech
niques to optimize the code. Using the Watcom C compiler was 
a low-risk way to speed up WINOS2. 

IBM used its own 32-bit C Set/2 compiler for the base operating 
system, the 32-bit graphics engine, and mru1y other pruts of OS/2. 
Performance experts claim that the C Set/2 compiler lends itself 
nicely to the page-tuning process , letting programmers easily 
control and manage code tuning. The judicious use of assembly 
language in some modules accounts for further performance 
gains. IBM uses an internal version of MASM (Microsoft Macro 

Assembler) 5.1 to produce object code for these modules. 
IBM is in the process of producing the manual OS/2 2.1 Per

formance Tuning for End Users, which should be available soon 
after you read this . I found my alpha copy of it quite useful. 

Windows Reworked 
You can now start DOS and even OS/2 sess ions from within a 
Windows session running within OS/2. IBM also rewrote the 
Windows Clipboard and the DOE and OLE modules to make 
them faster and more reliable. (PMCLIP.DLL, PMDDE.DLL, 
and VWIN.SYS replace CLIPOS2.EXE, DEEAGENT.EXE, and 
VDMSERVER.EXE, respectively.) The Clipboard now uses a 
form of shared memory , rather than named pipes , to transfer 
data. And since both DOE and OLE pass through the Clipboard, 
this speeds things up considerably. 

IBM uses a technique called virtual clipboard rendering to 
postpone the rendering of Clipboard data until paste time. VW1N 
doesn ' t have to convert Clipbmu-d data into every possible fonnat. 
Instead, VWIN.SYS looks at paste time for the requested for
mat and renders in just that format. 

You get the usual accessories that are found in Windows 3.1, 
including the following: Sound Recorder, Chru·acter Map, Media 
Player, Calculator, Calendar, Cardfile, Notepad, Object Pack
ager, Paintbrush , and Windows Write. The Windows 3.1 File 
Manager and Print Manager are there, if you prefer to manage 
your computer through Windows. IBM also includes the system 
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• Application Controlled 1/0 and memory allocation for extreme flexibility . I•Adjustable Dictionary Size allows software to be fine 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. I I
•Works with any 80x86 family CPU in real or protected mode . $295.00 
• No runtime royalties.I - - -1
RUNNING OUT OF EXPENSIVE DISK SPACE? 
PKz1P can help! PKz1P compresses your files to free up disk space and reduce modemI I 


I 
transfer time. You can compress a single file or entire directory structures with a single 
command. Compressed files can be quickly returned to their normal size with PKUHZIP . 

Software developers can reduce the number of diskettes needed to distribute their product by I 
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TheWorld's Best Selling

UNIX Clone Just Got Better. 

Now with full 32-bit 
implementation! 

If you want to ignite your 32-bit hard
ware with the multi-user, multi-tasking 
power of UNIX, Coherent 4.0 has arrived. 
And if you're operating or selling 
smal.1 business network systems 
with dozens of users, thats really 
good news. Because Coherent 
4.0 is what you want in 
UNIX at a price that's hard 
to believe. 

Run UNIX 
applications today! 

Coherent is now bin
ary compatible with UNIX. Most 
UNIX PC applications port with a simple 
recompile and many now run right 
out of the box. The list is growing 

six disk installation is a breeze 
compared to their 25. You'll also 
learn it faster and increase over
all performance. All because 
Coherent is smaller, faster . .. 

and better. 

Small, But So Complete. 
Make no mistake, Coherent 

is a wholly professional develop
ment system. You get a complete 

"Coherent comes so fully qualilied 
as a UNIX clone, you llnd yourself 
thinking, 'I can't believe it's not 
UNIX:"-Sean Fulton, UNIX Today! 

. C compiler, assembler and over 200 UNIX 
commands including full sets of functions 

everyday, so call for details. 

Coherent: 
for development, administration, 
maintenance and text processing. Yes, It's For Real! 

Coherent also comes withHow can it be? First of all, 
UUCP capabilities that connect youCoherent was independently 

developed by the Mark Williams 
Company, so you don't pay for 
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Circle 174 on Inquiry Card (RESELLERS: 17S). 

~- .- u0 
Hardware and Software · -~ c 
Computer Security System - Version2.0 

FIRMLOC™ uses a combination of hard-~ 
ware .and software to provide total system~ .· 
security to owners/users of IBM PCs or · ~ \ 

compatible computers for only $249.95. Get '.\~) 

the same security now in use by major cor- . } 

porations and U. S. government agencies. 

Features include: 


• Installs easily • No password/hotkey req'd 
• Hardware auto-verify • No 1/0 slot needed 
• Hardware card disables floppy boot-up 
• File/Directory selective • Electronic key 
• Network compatible-up to 100 users/system 
• Electronic bookmark • User audit trail 
• Windows™ compatible • Total security 

AFFORDABLE, EFFECTIVE, EASY-TO-USE! 
Dealer inquiries welcomed. Direct all inquiries to: 

INTELLIGENT SECURITY SYSTEMS, INC. 

P. 0. Box 1133 •Addison, Texas 75001-1133 


Phone: (214) 315-1254 or FAX: (214) 315-1597 

Toll Free: 1-800-237-4774 

CALL NOW! Limited Offer! 10% off Version 2.0! 

Now Shipping .... 

NDP 05/2 2.1 

Developer's Pack 


$595 Includes: 
• 32-bit Globally Optimized Code 
• 32-blt Graphics and AFl Access 
•IBM Toolkit and Workframe 
• Integrated Development Environment 
• 1500 pages of documentation 
• Your Choice of Complier: 

NOP CIC++, NOP Fortran-77 
or NOP Pascal 

Call for our White Papers on OS/2, i860 
Parallel Processing on PCs, Fortran 90 and 
our port of LAPACK to the 486 and i860. 

MICroWdy® 

Research Pork, Kingston, MA 02364 USA (508) 746- 7341 

U.K., 08/-541-5466 USA FAX (508) 746-4678 

diagnostic tools MSD.EXE and DRWATSON.EXE. 
OS/2 's memory management environment within DOS ses 

sions includes DPMI (DOS Protected Mode Interface) 1.0. OS/2 
previously supported DPMI 0.9. The DPMI support lets OS/2 
run programs like AutoCAD. 

The Driver Issue 
The biggest complaint about OS/2 2.0 was the deaith of high-res
olution video drivers. OS/2 now supports seven Super VGA chip 
sets in 800- by 600-pixel or l 024- by 768-pixel modes with 256 
colors. The seven chip sets are ATI Technologies ' VGA Wonder 
XL; Headland Technology 's Video Seven HT209; Trident Mi
crosystems' 8900; Tseng Laboratories' ET4000; Western Digi
tal's Paradise WD90COO, Cll, C30, and C31; Cirrus Logic's 
CL-GD542X; and IBM's 256c Super VGA chip. The drivers for 
VGA, XGA (Extended Graphics Array), 85 14/A, and Super 
VGA are al l 32-bit code. 

You may even see seamless 85 14/ A and S3 Windows sup
port in OS/2 2.1. IBM has written and was testing the code at 
press time. 

IBM has optimized OS/2 's 32-bit graphics engine. Its pro
grammers replaced much of the graphics engine with faster code 
and used the 32-bit C Set/2 compiler to produce the DLLs and de
vice drivers that make up the graphics engine. During the page
tuning effort, the programmers gave special emphas is to the 
Workplace Shell and graphics-intensive applications software. 

OS/2 2. I contains new and enhanced printer drivers. IBM pro
grammers tuned and reworked both the printer drivers and the paJ
allel-port device drivers to speed printing. OS/2 supports lap
tops and notebooks through APM (Advanced Power Manage
ment) and PCMCIA drivers . If your notebook is APM-aware, 
OS/2 will coord inate with its power-conservation features to 
make your battery last longer. You cai1 double-click on the APM 
icon in the System Setup folder to see how much battery power 
remains or to turn power management functions on and off. 

The Next Step 
OS/2 2. 1 isn't perfect. You st ill must boot up two installation 
disks to run CHKDSK aga inst your OS/2 boot-up partition. A 
CONFIG .S YS editor doesn ' t yet ex ist. And 4 MB isn ' t really 
enough RAM to run OS/2. But IBM says it 's working on these 
and other issues. 

In the future , look for IBM to reduce the memory and di sk 
space requirements for OS/2. IBM prograinmers will continue to 

work on the 32-bit graphics eng ine and WINOS2, page tuning as 

they go. IBM will develop more device drivers for more kinds of 

video, disk , ai1d other adapters. You ' II see many of the device dri

vers and enhancements appear as downloadable files in IBM 's 

support area on CompuS erve. Look for IBM to provide OS/2 

migration paths to the PowerPC, IBM RS/6000, and other com

. puters later this yeai· or eai·ly next year. You ' ll also see the Work

place Shell user interface on more computers. 

In the meantime, I'm using a native OS/2 word processor un
der OS/2 2.1, with l 024- by 768-pixel resolution, to write this. I'm 
downloading a file with my modem . And I'm compiling a pro
gram in yet another session. • 

Barry Nance is a contributing editor for BYTE. He is the author ~/'Us ing 

OS/2 2.1 Special Edition (Que, 1993 ), and Networking Windo ws for 
Workgroups (Wiley, 1993). He is the editor for the IBM Excha11ge on BIX , 
where you ca11 reach him as "barryn." 
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Animation for Windows Applications 

Use this C++ class to add movement to your Windows programs 

MICHAEL J. YOUNG 

The ab ility to move a small image or 
sprite within a window, independentl y 
of the background graphics, can be use
ful in numerous types of programs, in

cl uding computer games, tutoria ls, demos, and simula
ti ons. Even if yo u ' re not writing one of these spec ial 
types of programs, you will fi nd this abili ty to be useful 
fo r add ing drag-and-drop capability to your Windows 
applications. 

A C++ class is an ideal medium for encapsulating the 
data and functions needed to create ani mation. The C++ 
class CSprite lets you move a figure of any size or shape 
across a window containing any pattern of text or graph
ics. The class is des igned to generate smooth , fli cker
free animation. 

Using the Class 
To use the CS prite c lass, yo u woul d in 
clude the class header fil e SPRITE. H (see 
page 200) in your C++ so urce code and 
then lin k yo ur program with the compiled 
version o r the c lass implementation fil e, 
SPRITE.C PP. If you are using Microsoft 
CIC++ or Borland C++, you simply incl ude 
S PRLTE.CPP in the project file fo r your 
Windows program. 

To create an object fo r animating an im
age, you can declare an instance of CSprite 
or use the new ope rato r: 

CSprite *PCSprite ; 
PCSprite = new CSprite ; 

You can increase the effic iency of the ani
mation by specifying the CS_BYTEALIGN
CLIENT class style when you register your 
window class. This style allows the CSpri te 
class to transfer blocks of graphics that be
g in on even by te boun dari es, generat ing 
faste r transfers. 

Once you ' ve prod uced an instance of CSprite, you 
can use the public member functions of thi s class to gen
erate an animation sequence. I declared these fu nctions in 
the CS prite c lass de finiti on within the SPRITE. H head
er fil e. Note that all the member functions except Get 
Coord return TRUE if success ful or FALSE if an error 
occurs. 

Before you use any other member fu nction, you will 
need to ca ll Initialize , whi ch has the fo ll ow ing 
format: 

BOOL Initialize (HBITMAP HMask, HBITMAP 
Himage) ; 

You pass the handles fo r the mask and image bit maps, 
which define the fi gure that you want to animate. In the 
mask bi t map, the figure appears as black on a white 
background ; the image bit map contai ns the normal col
or fi gure on a bl ack backgro und . When displayed , the 
fi gure appears in color, but the background is invisible . 
Onl y the X appears, surrounded by the ex isting screen 
graphi cs. 

The eas iest way to create the bit ma ps is to des ign 
them using a bit -map ed itor or drawing program such as 
Wi ndows Pa intbrush, save them in separate fil es, and 
incorporate them as prog ram reso urces by means of 
BITMAP statements within the program 's resource-defi
niti on fi le. You can then load the bit maps and ass ign 

them to the CS prite object using statements such as these 
in the program source code: 

HBITMAP Himage ; 
HBITMAP HMask ; 
HMask = LoadBitmap (HinstCurrent , 

"Mask " ) ; 
Himage = LoadBitmap (HinstCurrent , 

" Image " ) ; 
Sprite.Initialize (HMask , Himage) ; 

PHOTOGRAPHY: MITCHELL RICE © 1993 JUNE 1993 BYT E 197 
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Before your program exits, call Delete 
Obj ect to delete the two bit maps-neither 
Windows nor the CSprite class deletes them for 
you. If you later want to use the same CSprite 
object to animate another fi gure, you can call 
Initial i ze again, passing it the handles for 
di fferent bit maps. 

To di splay the object at its initial position 
and stat1 an animation sequence, call the mem
ber fun cti on BOOL Start (HOC HDc , int 
X, int Y) ; , where HDc is the handle of the 
device context in which you want to di splay the 
image, and X and Y are the horizontal and ver
tica l coordinates of the upper left corner of the 
area where you want the image di spl ayed. 
Start saves the current graphi cs underlying 

MASK AND EDIT BIT MAPS 
The combined mask and image bit

map images allow animation to occur 
while preserving the background 
image (see the screen "Animation 
Demo l"). 

Mask bit map Image bit map 

the position where the image will appear and 
then draws the image at the spec ified coordinates. The fo ll owing 
code di splays an image at the upper left corner of the window: 

HOC HWinDC ; 

HWinDC = GetDC (HWnd ); 

II HWnd contains the window handl e 

Sprite . Start (HWinDC , 0 , 0); 

ReleaseDC (HWnd, HWinDC ) ; 


Note that the device contex t you spec ify when calling Start 
(or any other CSprite member function that receives a device 
context handle) must be in the MM_TEXT mapping mode, which 
is the default. 

To move the object to each subsequent position in the anima
tion sequence, call MoveTo, which has the fo llowing fo rm : 

BOOL MoveTo (!-!DC HDc , int X, i nt Y); 

AC++ class is an 
ideal way to 
encapsulate the data 
and functions that 
you'll need to create 
smooth, flicker-free 
animation. 

The parameters 
are th e sa me as 
th ose passed to 
Start . MoveTo 
restores the saved 
screen graphics at 
the pri or im age 
position, saves the 
current grap hi cs 
und e rl y in g the 
new di spl ay po
siti on, and then 
draws the im age 
at the new pos i
ti on. If, fo r ex
ampl e, a use r is 
dragg ing the ob
ject with a mouse, 
the program call s 

MoveTo in response to each WM_MOUSEMOVE message to tran s
fe r the image to the current mouse-cursor position. 

If you want to redraw the image at its current pos ition (i.e., at 
the pos ition spec ified in the most recent call to Start or Move 
To ), you can invoke the call BOOL Redr aw (HOC HDc );. The 
Redraw function, which draws the image wi thout sav ing or 
restoring screen graphics, is useful for restoring the image at its 
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current pos ition when redrawing the screen in 
response to a WM_ PAINT message. 

To erase the image, call BOOL Hide (HOC 
HDc ) ; . The Hi de function restores the saved 
screen graphics, erasing the image. The CSp1ite 
class saves the cu1Tent position; you can call 
Redraw to view the object again. 

Finally, you can obtain the current coordi
nates of the image by pass ing the address of a 
RECT structure to GetCoo r d, wh ich takes the 
fo rm: 

void GetCoord (RECT *Rect ); 

GetCoord assigns the coordinates for the 
upper left corner of the image to the struc
ture' s left and top fields, and it assigns the co

ordinates of the lower right corner of the image to the right and 
bottom fie lds. If you call GetCoord after ca lling Initialize 
but before calling Start, the top and left field values will be 0 and 
the ri ght and bottom fi elds will contain the image width and 
height (i.e ., the dimensions of the bit map used to create the im
age). 

Sample Programs 
I wrote two sample programs, DEMO I and DEM02, that use 
the CSpri te class to animate an X-shaped image, 52 pixels wi de 
by 61 pixels high. In DEMO I, you move the image by pressing 
an arrow key or by dragging it with the mouse. In DEM02, the 
image moves automati cally in a continuous circul ar path . Both 
programs display a checkered background to demonstrate that 
you can move the image over the background without disturbing 
the ex isting window graphics. 

I used several techniques in DEMO I. I declared the CSprite in 
stance Sprite as a global object. After creating the main program 
window, the initi ali zati on routine loads the bit maps and call s 
CSpri te : : Initialize to initiali ze the objec t. On the first 
WM_ PAINT message, the message-handling routine call s Start 
to pos ition the image in the middle of the screen; on subsequent 
messages , the routine call s Redraw to restore the image at its 
current position. These functions are called after the message
handling function draws the window backgro und . 

When the user presses an arrow key, the WM_KEYIDWN message 
handler call s GetCoord to obtain the cuJTent image position and 
calls MoveTo to move the image 4 pixels in the appropriate di
rection . When the user drags the image, the WM_MOUSEMOVE 
message handler ca ll s MoveTo to move the image to each new 
mouse-cursor pos ition. 

DEM02 works the same way, but to move the image auto
matically, it call s the Windows API function SetTimer to start 
a Windows timer. This functi on causes Windows to send a series 
of WM_ TIMER messages, with a specified time durati on between 
each message. On the first WM_TIMER message, DEM02 calls 
Start to position the image at the stm1ing point along its circu
lar path . On each subsequent message, it call s MoveTo to move 
the image to the next position along the circle (it uses the C++ li 
brary functi ons sin and cos to calculate the coordinates fo r 
each point on the circle) . 

To make the automatic movement of an image as smooth as 
possible, set the duration of the timer to the lowest possible value. 
Note that as you assign smaller val ues to the uTimeout parameter 
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passed to SetTimer, the time between 
WM_TIMER messages decreases; eventu
ally, you reach a point where, because of 
the time overhead required to send and 
process the messages, passing smaller val
ues does not decrease the actual time be
tween these messages. The constant PE 
RIOD contains the duration assigned to 
the uTimeout parameter. 

You should then adjust the amount of 
movement on each WM_ TIMER message 
to achieve the desired object speed . In 
DEM02, I use the constant DELTATHETA 
lo determine the amount of movement. 
The constant is the value aclclecl, on each 
timer message, to the subtended angle that 
determines the position of the image on In Animation Demo 1, rfie i111age bit 111ap 

the circle. 	 creates Ifie X; a 111ask bi1 111ap preser ves Ifie 
cfi eckerboar<I background as Ifi e i111age 111ovesYou could increase the frequency of 
across the screen. object movements by repeatedly calling 

MoveTo during the processing of a single message, rather than 
moving it each time the program receives a timer message. How
ever, this practice blocks Windows message processing, whi ch 
means that the user cannot enter commands or do task-switching. 

How CSprite Works 
The CSprite class has several member functions. Initialize 
uses the Windows API function GetObject to obtain the sizes 
of the mask and image bit maps that it receives (it returns an er
ror code if the bit maps are not the same size). It then calls the API 
fun ction CreateCompatibleBitmap to create a new bit map 
that is the same size as the mask and image bit maps. It uses 
thi s bit map to save the underlying screen graphics when it dis
plays the sprite. Its handle is saved in the private data member 
mHSave . Initialize also saves mask and image bit-map 
handles. 

Start calls the Windows API function BitBlt to save the un
derlying screen graphics in the mHSave bit map, passing it the 
raster-operation code SRCCOPY to perform a simple copy oper
at ion. It then uses BitBlt to draw the screen image (see the 
CSpri te : : Start li sting). Bit tra nsfers are much faster than 
ca lling individual drawing functions, and 
you can easi ly create a complex drawing 
using a bit-map editor and simply load and 
copy the bit map to the window. 

Unfortunately, BitBlt always transfers 
a rectangular block of graphics, so it over
writes the ex isting background when han
dling nonrectangular images. That 's why 
I used two bit maps. When Start ca ll s 
BitBlt to transfer the mask bit map, it as 
signs the value SRCAND to the raster code 
parameter. BitBlt then combines the bits 
in the bit map with the existing bits on the 
sc reen using the AND operator. Because 
the background within the mask bit map is 
white (all ls), the existing screen graphics 
in the background area are unaltered. And 

When Start then call s BitBlt to transfer 
the image bit map, it spec ifies the SRCIN
VERT raster-operation code, which tells Bit 
Blt to combine the bits in the bit map with 
the ex isting bits on the screen using XOR. 
Because the background within the image bit 
map is completely black, the ex isting screen 
graphics are agai n unaltered. However, be
cause the ex isting figure on the screen is all 
black (clue to the previous BitBlt call), the 
co lors within the figure portion of the bit 
map are copied to the screen wi thout alter
ati on. 

The final result is that the nonrectangul ar 
figure within the image bit map is transferred 
to the screen without disturbing the ex isting 
screen graphics surrounding the figure. (Thi s 
is essenti all y the same method that Windows 
uses to draw icons.) After the image has suc
cessfu ll y been drawn at its initial location, 

Start saves the image coordinates in the private data members 
mX and mY . 

MoveTo begins by restoring the saved screen graphics at the 
prev ious image position. It does thi s by ca lling Bi tBlt to trans
fer the graphi cs saved in the mHSave bit map to the window co
ordinates stored in mX and mY, specifying the SRCCOPY raster-op
eration code. It then sa"es the screen graphics at the new position 
and transfers the image to thi s position . 

If, however, MoveTo were to restore the prev ious graphics 
and then draw the new graphics directly on the screen, an an
noying flicker wo uld result as the image first di sappeared com
pletely and then reappeared. To prevent flicker, MoveTo first 
copies the entire affected porti on of the window to a temporary 
bit map and then performs all the bit operations with in the tem
porary bit map. When the bit man ipul ations are co mplete, it 
copies the temporary bit map to the scree n. Only a single bit 
transfer is visible, which greatly minimizes flicker. 

The temporary bit map has to be large enough to hold the en
tire affected screen area. The affected area is the smallest rectangle 
that bounds both the prior image coordinates and the new im
age coord inates. The coord inates of thi s rectangle are obtained 

The final result: Bi tBl t 11·(111.,/er.1· 011/v rec1C111g11lar blocks (//Jd .rn 1e11ds 10 ovenrrire 1fie
because the figure within the mask bit map background around 11011recw11g11lar ol~jeus. By assigning Ifie ra.1·1er-opera1io11 code value SRCAND 
is black (all Os), the resulting figure on the 10 Ifie 111ask bi1111ap and SRCIN\IERT 10 tfie i111age bi! 111ap, Ifie pmgra111 cancels 01111he background 
screen is also black. colors, and 1he orig inal backgro1111d appears 1mal1ered. 
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The CSprite header file SPRITE.H. 

c l ass CSpri te 

i nt mHeight ; 

HBITMAP mH image ; 

HBITMAP mHMask ; 

HBITMAP mHSave ; 

i nt mWi dth ; 

i nt mX ; 

i nt mY ; 


public : 
CSpri t e () ; 
CSprite () ; 

void GetCoord (RECT *Rect ); 

BOOL Hide (HOC HDc ); 

BOOL Initial ize (HBITMAP 


HMask, HBITMAP Himage ); 
BOOL MoveTo (HOC HDc , 

i nt X, int Y) ; 
BOOL Redraw (HOC HDc); 
BOOL Start (HOC HDc , 

int X, int Yl ; 
) ; 

us in g th e Windo ws APT fun c ti on 
UnionRect : 

URECT RectNew ; 

RECT RectOld ; 

RECT RectUnion ; 


RectOld . left = mX ; 

RectOld.top = mY ; 

RectOl d . right = mX + mWidth ; 

RectOld .bottom = 


mY + mHeight ; 

RectNew . left = X; 

RectNew . top = Y; 

RectNew . right = X + mWidth ; 


The function CSprite::Start. 

BOOL CSprite :: Start (HOC HD c , int 
X, i nt Y) 

( 

HOC HMemDC; 

int Resu l t ; 


if (mHSave == 0 ) 

retu rn (FALSE ); 


HMemDC = 
CreateCompatibleDC (HDc ); 

if (HMemDC == NULL) 
return (FALSE ) ; 

II Save c urrent wi ndow 

II graphics : 

SelectObject (HMemDC , 


mHSave ) ; 
Result = BitBlt 


(HMemDC , 

0, 

0 , 

mWidth , 

mHeight , 

HDc , 
x, 
Y, 

SRCCOPY); 


if (Resul t == 0 I 

I 

DeleteDC (HMemDC ); 

retu rn {FALSE ); 

} 


II Display mask bit map : 
SelectOb ject (HMemDC , 

mHMask ) ; 
Result = Bi tBlt 

(HDc , 

RectNew.bottom = Y + mHeight ; 

UnionRect (&RectUnion , &RectOld, &RectNew ) ; 

MoveTo then adjusts the resulting rectangle so that it begins on 
an even byte boundary, to all ow more effi cient bit-transfer op
erations. (Windows can perform a block transfer more efficient
ly if the screen coordinate of the left edge of the block-in pix
els- is a mu ltiple of 8.) 

This adj ustment ensures that the cl ient coordinate begins on a 
byte boundary; to ensure that the screen coordinate also begins on 
a byte boundary, you must make sure that the client area itself is 
aligned on a byte boundary by ass igning the CS_BYTEALIGN
CLIENT style to the window class. The temporary bit map is 
then created using the CreateCompatibleBitmap API fu nc
tion. To increase speed and ensure smooth animation, MoveTo 
performs minimal error checking. 

Finally , Hide uses BitBlt to copy the saved graph ics in the 
mHSave bit map back to the current image pos ition, thereby eras
ing the image. Redr aw simply displays the image using the same 
method as Start and MoveTo, without any transfers to or from 

X, 

Y, 

mWidth , 

mHe i ght , 

HMemDC , 

0 , 

0 , 

SRCAND); 


if (Result == 0 ) 
{ 


DeleteDC (HMemDC); 

return (FALSE ); 

} 


II Display i mage bit map : 
SelectObject (HMemDC , 

mHimage ); 
Result = BitBlt 

(HDc , 

X, 

Y, 

mWidth , 

mHeight , 

HMemDC, 

0, 

0, 

SRCINVERT ); 


De l eteDC (HMemDC ); 

if (Result == 0 ) 
return (FALSE ) ; 

mX = X; 
mY = Y; 

return (TRUE ) ; 

the mHSave bit map. 
Call ing Hide and then Start would have the same overall ef

fec t as call ing MoveTo, but it would result in flicker and would 
be less efficient than a single call to MoveTo. 

Room for Improvement 
You will probably th ink of many ways to use CSprite in your 
C++ programs. You can create instances of CSprite, or you can 
use it as a base for deriving new classes to perfonn specific types 
of animation. 

Yo u mi ght a lso want to fin e-tune the imp lementa tion of 
CSprite. For example, you might try to increase the efficiency of 
the MoveTo member function, wruch is the most perfonnance-crit
ical function. The fas ter it is, the more frequently the object can 
be moved and, therefore, the smoother the resulting animation can 
be made.• 

Editor's note: The complete listings for programs mentioned in this 
article are available electronically . See page 5 for details. 

Michael J. Young is an a11rhor of programming books and a f reelance 
Windows programmer in Mill Va lley, Ca liforn ia. His /ates / rirles are 
Visual Basic-Game Programming fo r Windows (Microsoft Press, 1992) 
and Windows Programm ing with Microsoft C++ (Sybex, 1992). He can be 
reached on BIX clo "editors" or on CompuServe at 75156,2572. 
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.JERRY POURNELLE 

Statistics Programs Help 

Businesses Work L 

T his has been one heck of a month at Chaos Manor, 
what with work on a new novel and about a hundred book 
signings for The Gripping Hand. Alas, Larry Niven has back 
problems, so much of the publicity work fe ll on me, and all 
the travel gave me a cold. 

Then there were conferences. Columnists have to go to lots 
of meetings and conferences. Most of them are worthwhile, 
and getting to major conferences is the only way I can keep 
up with what's new, but there are far too many. Some I like. My 

Most people put 
favorite is the annual meeting of the AAAS (American Association for the Ad

statistics right up vancement of Science), and that was this month, too. 
At AAAS I get to learn about what 's new in science and technology, both dis there with root

coveries and policies. It 's one of the few places where I can talk to both canal therapy for 

scienti sts and policymakers. viving them. I'd very much like to see that hap enjoyment. With 
One main conce rn is getting more women pen , and I don't see any reason why the X con new forecasting

into the sc iences. That used to be a problem of cept can' t be employed to develop technologies 
removing the glass ceil ings. Now it' s more one in fie lds other than aerospace. X programs are a software, it 
of getting g irls to take sc ience and math in the way for government to assume some techno

doesn't have tosixth grade; no easy task, but if they don't do logica l ri sks and yet leave actual prod uct de

that, they're not likely to be in science later. A velopment to private enterpri se. be that way. 

science career is the ultimate deferred reward. All in all , it was a busy month. Meanwhile, the 


I ' m also putting together papers on another stuff pours into Chaos Manor. 
problem of science policy, reviving the X pro
grams. Between WWII and the end of the 1960s, Systems analysis was the buzzword 
the U.S. built a series of experimental aircraft. when I was in the aerospace business, but what 
The best known was the X-1 , in which Chuck I actually did was what 1 had learned as opera-
Yeager broke the sound barri er (and yes, that 1ions research, or OR . There was a c lose-knit 
was first done by an American at Edwards Air fraternity of OR people, and I always thought 
Force Base, and no, he didn ' t have to reverse that OR was an accurate description of what we 
the contro ls to do it). There was also the X-15 , did, even if it didn 't sound as impressive as sys
which fl ew into space and returned. Less fa tems analysis. 
mous X-airpl anes were no less successfu l, and OR grew out of WWII , when some British 
the technologies developed with X-airplanes en mathemat icians and scienti sts applied scientific 
ab led American aerospace firms to dominate method to military and industrial act ivities. One 
world markets for decades. of the better-known results of that was victory in 

The X programs were canceled in the name of the Battle of the North Atlantic, when OR peo

arms control, but now there 's some interest in re- ple developed new tactics for the RAF and the 
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Royal Navy, dramatically increasing the 
amount of cargo that got through to Britain. 
It incidentall y showed the RAF how to 
sink more German U-boats. 

That last sentence was deliberate: while 
sinking U-boats sounds more dramatic 
than getting cargo ships through, it wasn' t 
the primary goal. One of the most funda
mental lessons in OR is that you must 
choose the right criterion . If the RAF had 
sunk every one of the German U-boats, 
but the subs had sun k all the cargo ships 
first, Britain would have lost the war. The 

goal wasn' t to sink U-boats but to get the 
cargo through, and the latter was best ac
complished by making it difficult for the 
U-boats to attack. 

OR was successfull y applied to some 
other parts of the war effo rt and became a 
pretty glamorous field for a while. In fac t, 
you could get graduate degrees in it , even 
though no one had a rea l good definiti on 
beyond "operations research is what OR 
people do." When you come clown to it, 
that wasn' t a bad operati onal definiti on, 
except that it was n't always easy to de-

WE'VE JUST ADDED A NEW 
DIMENSION TO VT340 

..... On-screen buttons 

FUNCTIONS-WINDOWS . 
KEAterm 340 gives the power of 
Windows to your host applications. 

KEAterm products combine the features 
of Windows with the features of a VT 
terminal for true PC-to-host integration . 
Control your host data just as you control 
PC applications-with access to the 
same powerful software and printers. 
Host data becomes truly useable. 

With KEAterm 340, you can use PC KEA Systems Ltd. 
graphics tools to expand the use of Call 1-800-663-8702 
host graphics. Copy ReGIS, Tektronix and Phone: (604) 43 1-0727 
sixel images into desktop publishing or Fax: (604) 431-0818 
draw packages for further manipulation. 

KEAS;-;im;Ud JJll l;:itiFr.u:f\',\ff.lhlOI Ekm'CjOC:.CarmiV-::J5Gt 
KEAit.,Kt.A:mn.ZSTEl.lF'oM!9.1:atKEAamtt~ !e!(lJ.:::IMlllp5are
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See KEAterm for Windows and Windows NT at Windvws World in Atlanta, May 24-27. Booth 6454. 
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scribe prec isely just what we did . 
In general terms, we'd go look at some 

ongoing acti vity to detem1ine the goa l of 
the acti vity in preci se and quantifi able 
terms. Thi s was known as crilerion selec
lion, and it was often the hardest part of 
the task. Asking the ri ght question gener
ally is. Then we' d study just what people 
did- not what they said they did , or what 
the organization charts said they should 
do, but what they did when they went to 
work . We'd then make up a mathemati
cal model of the ac ti vities and play with 
that model to see if we could improve pro
duction or cut costs by having people do 
things differently. We'd test the new tech
niques and go back and work on the mod
els some more. 

For example, the ori ginal OR teams 
looked at aircraft search-and-attack pat
terns to determine which ones got the most 
cargo th rough; as yo u probabl y suspect 
from what I sa id before, thi s clidn ' t turn 
out to be the same as the tactics that sank 
the most subs. Another OR di scovery was 
queuing 1heory, which resul ted in the de
velopment of "just-in-time" in ventory
cont ro l methods. Other techniques in
cluded linear programming methods fo r 
finding solutions to allocation and assign
ment problems. We also did multiple re
gress ion analys is to derive methods fo r 
predicting such complex iti es as co ll ege 
GPA from data on students who are en
tering co llege. 

It cl idn 't work every time. However, ap
plication of OR techniques got some sur
prising and spectacul ar results, and there 
was a peri od when operations analysts
by then called by the more impressive te1111 
sys/ems analysis-were the heroes of in
dustry, and no consultant fi rm could do 
without a good OR team. 

In my day there was one major 
problem: while you might be able to 
devise a quantifi able criterion and build 
an accurate model of the activity, there 
was no guarantee that you could solve the 
model. For example, we could use matr ix
algebra techniques to relate data on enter
ing students to their eventual GPA, but 
solving that to yield useful equations re
quired inverting a 75 by 75 matri x; and 
that task would take lifetimes if done by 
teams of graduate students punching Mon
roe ca lcul ators. 

Enter the computer. When IBM gave 
the University of Washington a RAMAC 
650 computer, the first task of the Grade 
Prediction Project was to teach it to invert 
matrices. The 650 had one 10-byte word of 
main memory and 5000 l0-byte words of 
drum-storage memory. Everything had to 
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Discover the basic principle ofconnectivity... 


Defy the gravity of your 
connectivity problems. 
It's a basic principle worthy ofNewton: 

When the complexities of multiple platforms weigh you down, discover 

superior PC-to-host connectivity solutions from SmarTenn~ 


Take emulation to new highs. Discover SmarTerm. 
SmarTerm provides PC users with advanced It's the only emulation software that includes 
DEC and Dasher terminal emulation (including a multiprotocol kit FREE in every package. Get 
VT420, VT340, and D4 70) and connectivity to implementations of LAT, TCP/IP, Token Ring drivers, 
VAX/VMS, UNIX, and Data General hosts. and support for a variety 
Whether you need precise emulation for text or of third-party TCP/IP, all ... 
graphics (including full ReGIS, Tektronix, and designed and supported 
sixel capabilities), or for Windows, DOS, and by Persoft, and all at no 
soon Windows NT, SmarTerm connects on the extra cost! Discover the 
highest levels. basic principle of 

connectivity today. 
Break free under your own power . Call 1-800-EMULATE. 
Escape from high support costs with SmarTerm's 
pioneering tools and utilities, including simplified 
keyboard remapping, pop-up keyboard, on-screen persnff· 
toolbox, user-definable button palettes, and custom
izable help system. You'll reduce calls to the help CONNECTIVITY SOLUTIONS 
desk and standardize your site's connectivity. DOS • Windows • Ethernet • TokenRing 

See us at Windows World, #6883, and DECUS, #936. 
Persoft U.S.A. 465 Science Dr.• Box 44953 Madison WI 53744-4953 • Phone (608) 273-6000 • FAX (608) 273-8227 
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©1993 Persoft, Inc. All rights reserved. Persoft and SmarTenn are registered trademarks of Persoft, Inc. All other trademarks mentioned are properties of their respective companies. 
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be fed into it on punched cards, and there 
weren't any programming languages, so 
writing a matrix-inversion program was 
difficult and tedious. I left graduate school 
before that project was completed, but 
eventually it was done, and the project 
worked very well indeed, a spectacular 
testimony to the usefulness of matrix tech
niques. 

Old OR people would have sold 
their souls for techniques th at modern 
PCs give anyone access to. Not on ly is it 
simple enough to write routines for doing 
matrix algebra, but many languages, in 
cluding BASIC, have most matri x opera
tions built into them; which naturally leads 
to the question, why isn't good OR more 
common now? It should be. The tools are 
avai lable to almost anyone. 

I suspect the reason has something to 
do with changing the name from OR to 
systems analysis, which sounds a great 
deal more complicated. OR was always 
done by interdisciplinary teams, and thus 
we had powerful incentives to keep the 
language simple so that we cou ld talk to 
each other. Systems analysis seems to have 
developed a complex jargon that 's in 

comprehensible without a lot of special
ized study. 

I suppose that people who want fancy 
job titles like "systems specialist" have no 
choice but to learn the new jar
gon. Those more interested in 
getting the flavor of modern 
OR should get hold of Ian 
Bradley and Ronald L. Meek' s 
Matrices and Society (Prince
ton Un iversity Press, 1987) 
<mcl read that carefully. The in
formation den s ity is pretty 
heavy, but the book has almost 
no jargon and goes lightly over 
everything from multiple re
gression to Markov chains. It' s 
not precisely light reading, but 
it's not beyond anyone who reads BYTE, 
e ither. 

The next step may not be as easy. In my 
clay , the beginning OR bible was Church
man , Ackoff, and Arnoff's Introduction 
to Operations Research (W iley , 1957); 
doubtless tl1ere 's something better out now, 
but I don't know what it is. The point is 
that this book is easier reading now than it 
was in my day, because many of the equa
tions in the book can be set up and run in 

\ 
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something li ke Mathcad or Macsyma (see 
last month 's column), or for that matter 
programmed in BASIC. It used to take 
years to learn how to do things like that. 

Now you j ust have the com
puter do it. 

OR teams often made 
forecasts that in volved 
some pretty heavy-duty math
ematics: as, for instance, the 
fire-control problem , aiming 
a gun to put a shell where the 
target will be when the shell 
arrives. Targets can be in any ' \~ direction , moving along any 
azimuth, and need not be trav
eling in a straight line or at 

constant speed. This is known as a time 
series, and solving such problems was one 
of the first military uses of computers. 

Stock-market analysts are frequently 
called on to make forecasts, often from no 
more real data than the stock's past per
formance; but that performance data may 
stretch back a long way in time, far enough 
to show cyclical behavior. Weather and 
climate also show cyclical activity, and cli
mate is one cletern1iner of crop- and thus 

GREAT THINGS COME IN SMALL PACKAGES 

This powerful print server 
can tackle your biggest 
network printing problems 
• 	 Connects any parallel printer directly 

to your Ethernet LAN 

• 	 Fully Novell Netware 286 and 386 
compatible 

• 	 Can attach to 8 file servers simultaneously 

• 	 Fast and easy to install Parallel port 
plugs directly• 	 Combines high-speed printing and into any printerexceptional printer control 

• 	 Supports encrypted passwords, Press switch 
forms , notify, cancel, and others Ethernet port to print status 

available in thin 
• 	 Full one-year warranty and unlimited or twisted-pair Serial port can beStatus LEDfree technical support 	 input or output 

• 	 Made in the U.S.A. Power jack 

~' 
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STATISTICA/W"·' (for Windows) Complete Statistical Sys
tem with thousands of on-screen customizable, presentation-quality 
graphs fully integrated with all procedures • Complete Windows 3.1 
support, DDE, OLE, 11'-fonts, multiple toolbars, right mouse button 
support • Unlimited numbers of data-, results-, and graph-windows 
• Inter-window integration: data, results, and graphs can be treated 
as objects and converted into one another in a number of ways • 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techniques; multi
way tables with banners (presentation-quality reports); nonpara
metrics; distribution fitting; multiple regression; generi<l nonlinear 
estimation; stepwise logiVprobit; general ANCOVA/MANCOVA; step
wise discriminant an:<lysis; log-linear analysis; factor analysis; clus
ter analysis; multidimensiom<l scaling; canonic:<l correlation; item 
an:<lysis/reliability; surviv:<l an:<lysis; time series modeling; forecast
ing; lags analysis; quality control; process analysis; experimental de
sign (with Taguchi) ; and much more • Manuals with comprehen
sive introductions to each procedure and examples • Hypertext
hased Stats Advisor expert system • Extensive data m:magement fa
cilities (spreadsheet with long formulas , block operations, ad
vanced Clipboard support, DDE hot links, relational merge, data 
verification, powerful progran1ming language) • Batch command 
language and macros also supported, "turn-key system" options • 
All output displayed in Scrollsheets'" (dynamic, customizable, pres
entation-quality tables with toolbars, pop-up windows, and instant 
2D, 3D and multiple graphs) • Extremely large :m:<lysis designs 
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) • Megafile M:mager with up to 32,000 variables (8 Mb) 
per record • Unlimited size of files; extended ("quadruple") preci
sion; unmatched speed • Exchanges data and graphs with other ap
plications via DDE or ;m extensive selection of file imporVexport fa
cilities • Hundreds of types of graphs, including categorized multi
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs • Facilities to custom design new graphs and add 
them permanently to menu • On-screen graph customization witl1 
advanced dmving tools, interactive stretching mid resizing of com
plex objects, interactive embedding of graphs and artwork, special 
effects, icons, maps, multi-graphics management, page layout con
trol for slides and printouts; unmatched speed of graph redraw • 
Interactive rotation, perspective and cross-sections of all 3D and 4D 
graphs • Extensive selection of tools for graphical exploration of 
data: fitting, smoothing, overlaying, spectral pl:mes, projections, lay
ered compressions, marked subsets • Price $995. 

Quick STATISTICA/W'" (for Windows) Acomprehen
sive selection of basic statistics and the full graphics capabilities of 
STATISTICA/w • Price $495. 

STATISTICA/DOS"' (for DOS) ASTATISTICA/w-compat
ible data analysis system • Price $795. 

Quick STATISTICA/DOS"' (for DOS) A subset of STA
TISTICA/oos statistics and graphics • Price $295. 

Domestic sh/h $I 0 per product; 14-daymoney back guarantee. 
Circle 140 on Inquiry Card. 

H statSoft™ 
2325 E. 13th St.• Tulsa, OK 74104 • (918) 583-4149 
Fax: (918) 583-4376 

STATISTICA/Mac'" (for Macintosh) A STATJSTICA/W-compatible, 
comprehensive data analysis and graphics system designed for the Macintosh • 
l.arge selection of statistic:~ methods fuily integrated with presentation-quality 
grapltics (incl. EDA, multiplots, a 111de selection of interactively rotatable 3D 
graphs; MacDraw-style tools) • Unlimited size of files • Fuil support for System 
7, incl. "Publish and Subscribe" • Price $595. 

Quick STATISTICA/Mac'" (for Macintosh) A subset of STATlS

_ 

6580, fax : (03) 663 6117; StatSolt Canada-CCO (Ontario), ph : 416-849-0737, fax : 416-849-0918. Available From: CORPORATE SOFTWARE and other Authorized Representatives Worldwide: Hol
land: MAB Julsing, 071-230410; France: Version US (1) 405909 13; Sweden: AkademiData 018-240035; Hungary : Dagen! Ktt 186-5782; Belgium : TEXMA 10 61 16 28 ; South Africa: Osiris 12 663-4500; 
Japan (Macintosh): Three·s Company, Inc., 03-3770-7600 ; Japan (DOS and Windows) : Design Technologies, Inc., 03-3667-1110. 

S1a1Soft STATISTICAIW. 01..nck STATISTICAIW. STATISTICA/Mac. Quick STATISTICA/Mac, STATISTICNDOS. OuickSTATISTICAIOOS, and Scrollsheet a1e trademarks cl StatSofl, Inc. 

Overseas Offices: Statsoft of Europe (Hamburg, FRG), ph : 040/ TICNMac: a comprehensive selection of basic statistics and the full graphics ca
4200347, fax: 040/491131 O; StatSolt UK (London, UK), ph : 0462/482822, pabilities of STATISTICNMac • Price $295.
fax: 0462/482855 ; StatSoft Pacif ic (Melbourne, Australia) , ph : (03) 663 



commodity-prices. You might also want 
to predict export demand, consumption of 
some manufactured item such as 0-rings 
or safety pins, credit demand, or whatever. 

One method of forecasting is to look at 
things, think about the problem, and pro
duce a forecast like Athena springing from 
the brow of Zeus. There are people fo r 
whom thi s works; however, thi s is a tech
nique useful only to acknowledged experts 
with a track record. Anyone else will have 
to show how they got their answer. 

The other method of fo recasting is to 

assemble the pas t hi story of everything 
you think relevant and look for patterns. 
You use those patterns to predi ct future 
behavior. With a great deal of luck, you ' ll 
recognize causative factors and be able to 
build a rea l predicti ve model. Usuall y, 
though, you won' t know why certain pat
terns repeat, or why some things seem to 
predict others. You may have a good idea, 
but you can' t reall y say you understand 
what's going on; it just happens that way. 
In those cases, you may also have some 
nagging doubts about whether you noticed 

all the patterns in your data. 
All of which brings us to Forecast Pro 

from Business Forecast Systems. This pro
gram, available for DOS or Windows, does 
stochastic models for you. Feed it the data, 
and it will not only make a fo recast, but 
also tell you what it based the forecast on. 
It will let you play about with the data and 
muck about with the models. You can un
leash an expe1t system to recommend mod
els, or you can tell the program how to go 
about its business. Either way, you get to 
see exactl y what it did and get some ex
planation of why. 

There's a tutorial to show you how to 
use Forecast Pro and a statistical reference 
section that explains what's go ing on. The 
tutorial uses supplied sample data sets that 
are pretty good for showing you what the 
program can and can 't do and what kind of 
accuracy to expect from the results. It starts 
with the assumption that you don' t know 
anything about what you' re doing and 
walks you th rough. It won ' t make you a 
systems <malyst or an expert on forecasting, 
but when you fini sh the tutorial , yo u' ll 
know more about forecasting-including 
its I imits-than most of your colleagues. 

There are lies, damned lies, and 
statistics, as the old say ing goes, but 
you can make the case that everything we 
know, including phys ical law, is proba
bilistic (i.e., based on statistical in ference). 
I won't try to prove that, but clearly a lot of 
what we know does depend on probabili
ties, and those armed with a good under
standing of probability and stati stics are 
much better equipped to deal with the real 
world than those who are not. 

For instance, suppose you have two 
mail-order ads. One is quite expensive to 
produce and mail , but it seems to be more 
effective than the other. You are also of
fered two mailin g li sts, one small but 
known to contain people very interested 
in your product, the other much larger and 
said to be "pretty good. " 

You want an optimum strategy. Clearl y 
you need to do some tests, mailing each 
presentation to a sample of each li st. Fine. 
How many of what do you mail to whom? 
What confidence will you have in the re
sult? 

Rather than make wild guesses, most 
people at thi s point will hire an expert , 
only how do you know the expert is any 
good? What yo u really need is some un
derstanding of what stati stics is all about. 

A great deal of classical OR dealt with 
probabilities and stati stics, and doing sta
ti sti ca l analysis without computers was 
ri ght up there with root-canal therapy for 

PUT AN END TO 
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Meet the growing family of security keys 
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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 
all access to your protected application . 

Users, however, won' t even know it' s 
there. The keys are transparent and won ' t 
impact software functionality or the ability 
to make back-up copies. Normal node 
and LAN operations are unaffected. 

The Ultimate Protection 
For Software Publishers 
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developer can make. 
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Have You Ever Wanted To 

Leap Out The Nearest Window? 


Take The Plunge With Proxy. It's Network No need to abandon your own work 

Remote Control For Windows, From Windows. when someone calls. Just click on a Proxy 


Some things you expect in remote control software. icon and instantly connect to the caller's 

Like lightning-fast speed. And control over both DOS and machine. You now have full control of their 


~""-'-------' 

Windows on the host PC. But new Proxy gives you som Proxy supports host computers hardware and software, complete with 
____,~~t1hing you probably don't expect. Because it not only running Windows. mouse and keyboard support, whether 

If it runs on the host, it runs in 
oProxy window. Even graphical 

DOS programs. 

swith Windows, it works from Windows. And that makes 
all the difference. 

those that support ahost running i~dows. So they allow just 
one connection at atime, and demo total attention from your 
computer. But Proxy is aWindows op ation that lets you make 
multiple connections simultaneously. 
You can display and control adiffer
ent host PC in each window you 
open, while you continue to run 
local applications. 

Users Calling For Help? Leap Run time-consuming jobs 
Out The Nearest Window. on dedicated processors, 

ond control them allIf your job is to help users on the from Proxy. 
network, Proxy will make it easier. 

they're running Windows or DOS. 

Reconfiguring Lots of Workstations? Leap Out 
The Nearest Window. 

Now you can perform administrative chores like software 
installation, updates, and system configuration without going 
from room to room. Just capture a 
PC and perform any operation as 
if you were sitting in front of it. 
You can even reboot:tt· • • ,... 

dMore Processing 
Pro xy gives you complete controlower? Leap Out The 
of ony computer on the network.Nearest Window. 

Imagine off-loading your most CPU-intensive tasks to sepa
rate machines you control as if they were part of your own 
desktop. Imagine two, three, or more applications, each running 
at full speed because each has its own dedicated processor. 
That's the power of multi-processing with Proxy. 

You can make Proxy available across the network and give 
power-hungry users access to spare or idle PCs. You can even 
dedicate PCs to specific tasks, like ahigh-powered 486 for CAD 
or amodem-equipped 286 for communications. 

Take The Next Logical Leap in Remote Control. 
Get the most advanced network remote control available, with 
applications ranging from user support to multi-processing. Get 
Proxy. It's from Funk Software. The same people who brought 
you Sideways~ Allways, and other top-selling PC utilities. 

Call today to order or for more information. 

1-800-828-4146 Ext.806 (U.S. and Canada) 

PROXY 
System Requirements: Proxy" Moster" runs in Windows and con control multiple "Hosts" running DOS or Windows over on IPX network (e.g. NetWare). 


© 1992 Funk Software, Inc. Proxy is a trademark of Funk Software, Inc. 

Funk Software, 222 Third Street, Cambridge, MA 02142 Tel (617) 497-6339 Fox(617) 547-1031 
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The Perfect Back-up

For An Imperfect World. 


J\cc.idents don't happen in perfect worlds. ln th.is world , tl1 c bes t. sol11 t.ion is VA LITEK. 

VALITEK bu iJds ever y tape back-up Jrive as thougl1 your busi11 css depends on it. There's 11 0 safer, si111pl cr, 
smart.er tape back- up drive a nywhere. No i11stall a1. io11 . No cont. ro ll er cmcls. No prc-l"orm atting tapes . Baek-up f'ro111 
60 MB to 1.2 CB with speed and reljahilit y 11 0 bargai11 basement. tape drive can begin to mat.ch. 

Complete portability. Rock-solid construct.ion . Uncompromising q 11 a lit.y. 

Wizen y ou can't afford to lose a single bit ofdata, can y ou 
afford ar~ything less than VALITEK? 

VALITEK 
100 University Drive, Amherst, MA 01002 

CALL: 1-800-VALITEK or 413-549-2700 

FAX: 413-549-2900 BBS: 413-549-7560 


The worldwide leader in parallel/serial technology 

in stati stics was boring and tedious, the 
whole subject got a lousy reputation; but it 
doesn ' t have to be that way. Now true, the 
American school system seems dedicated 
to the notion that self-esteem is more im
portant than accomplishments, so study
ing math is discouraged lest the student 
find it too difficult and get a bruised ego; 
but the actual e lements of probability and 
sta tistics aren't hard to understand . Ma
nipulating the numbers can be tedious, but 
you don ' t have to do that. Use Systat. 

I once po inted this out to a friend in the 
police department, and for some reason 
he believed me. He got Systat running on 
hi s home computer and began to analyze 
the crime data that fl oated around his pre 
cinct headquarters. The results were im
portant enough to earn him two promo
tions in five years, and now he's teaching 
the subject to other detectives. 

I can ' t promise th at good a res ult to 
everyone, but I can say that I sure wi sh 
I'd had Systat in my early OR clays. What 
with a matrix-manipul at ion language , a 
forecasting program, and Systat, I ' d have 
been the greatest OR man alive; and in 
deed, if I ever get tired of what I'm doing, 
I know what I ' ll do. 

Polysoft's PS-Plot 1.2 is no Sy Before the solar eclipse of 1991, 
stat, but it's a lot cheaper. Check it out if we drove down Baja Cali fo rnia to a beach 
you already know about stati stics and all in Todos Santos to watch it on Jul y I I. 
you want is something that will accept It 's hard to believe that was almost two 
your data, plot it, and crank years ago. Anyway, watching 
out analyses. For many it will the ecl ipse was ce1tainly spec
do the job, such as if you need tac ul ar enough to make that 
to prepare a paper using cor rather grue ling and very hot 
relations, T-tests, F-tests, and trip worthwhile. You can read 
the other usual stuff. all about it- including how 

The manu a l is best de  we used th e Magellan GPS 
scribed as terse. There's a set NA V 1000 Pro system to ac 
of lessons, and the package as cess the g loba l posi ti on ing 
a whole is superior to the in  sa te llites to te ll us exact ly 
troductory stat istics course l where we were-in my No
took at the University of Iowa. vember 1991 co lumn. 
You can learn how to do sta However, if yo u have a 
ti s ti cal cook book operations 

with this. You aren't going to learn why 

you do those things, but we clicln ' t learn 

that in Introduction to Statistics; few do, es 

pecially in education and the soc ia l sci

ences. 


Overall , PS-Plot is a satisfactory pack
age with some spectacular graphical ca
pab ilities. It 's more than sati sfactory for 
people who pretty much know what they 
want to do and don ' t need all the capabil
ities of Systat. 

Mac Il and want to experience 
the ecl ipse, get Warner New Media's View 
from Earth CD-ROM . It 's not like being 
there-nothing could be, not without shad
ow bands-but it 's certa inl y an ex peri
ence. With audio narration, tons of text, 
di agrams, s imul at ions, and co lor pho 
tographs and illustrations, this will tell you 
as much about eclipses as you ' re li kely to 
want to know. If you ' re into ecl ipses, or 
want to be, get View from Earth . Recom
mended. co111i1111ed 
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LabVIEW is a complete graphical programming language. 
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Productive and Creative Methodology 
Quickly develop programs for analysis, simulation, 
and algorithm development with the complete graphical 
programming language found in LabVIEW. It is more 
than a math calculator. LabVIEW has graphical constructs 
for While Loops, For Loops, and Case structures. 

Advanced Visualization and Plotting 
Rapidly create spectrograms, 2D plots, 3D plots, waterfall 
plots, strip charts, contours, and XY graphs with 
annotation, printing, and importing. 

Powerful Mathematics 
The award-winning LabVIEW Gabor Spectrogram 
algorithm for joint time-frequency analysis (JTFA) is an 
example of industry-leading innovation. In addition, 

LabVIEW has hundreds of analysis function 
blocks for signal processing, digital filters , 
statistics, and linear algebra. Add-on analysis 
toolkits include: 
• image processing • 3D plotting 
• surface rendering • speech processing 
• PID control • JTFA 

Beyond Analysis 
Acquire data from GPIB, VXI , and RS-232 
instruments and plug-in data acquisition 
boards. Connect to other applications with 
DDE, Apple Events, QuickTime, or TCP/IP. 
With the open design of LabVIEW, you can 
easily call programs from C and other 
languages. In addition, LabVIEW executes 
at speeds comparable to compiled C code. 

Graphical User Interface (GUI) Tools 
Easily create virtual instruments and interactively control 
real-world processes using the GUI controls and indicators 
built into LabVIEW. 

Call for your FREE LabVIEW demo and the application 
note, "Making Real-World Measurements 
with Fast Fourier Transforms 
and LabVIEW." 

(800) 433-3488 (U.S. and Canada) 

Lab VIEW is llO W available Oil 


Windows, Sun, and Maci11tosh. 


y ~~!~~;~~,!~: 
~ 	 6504 Bri dge Point Porkwoy 


Austin , TX 78730·5039 

Tel : (512) 794-0 100 


9 5 (800) 0 l 0 0793 (Mexico) 
Fox: (512) 794-841 l 

BronchOffim 
Australia 03 879 9422 • Belg ium 02 757 00 20 • Canada 5 19 622 9310 
Denmark .d5 76 26 00 • Finland 90 527 2321 • Fronce I .dB 65 33 70 
Ge<mooy 089 7 14 50 93 • ltoly 02 4830 1892 • Jopoo 03 3788 1921 
Netherlands 0 1720 4576 1 • Norway 03 8.d6866 • Spain 9 1 896 0675 

Surface plot efa.flame.front using Lab VIEW and the Surface View toolkit. 

video usi11g Lab VIEW. Sweden 08 98 .d970 • Switzerland 056 27 00 20 • U.K. 0635 5235.d5 

0 Copyright 1993 ~citional lns1rumenrs Cmporollon. All rigr11s reserved Product and cornpony no111os llsled ore lrodemorks or trodo names o t 1l1oir rospect1ve com1:xmles 
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If you don't know about Battle 
Chess, you shou ld : it 's pure fun . 1n the
ory, you can play Interplay 's Battl e Chess 
aga inst your computer, or two humans can 
play against each other. In practice, you ' II 
find yourself letting the computer play it
self just so you can watch. The pawns at
tack or cringe away. Rooks turn into mon
sters; a rook taking a queen is a thing to 
see. The bishops use magic. Queens slink 
across the board. King takes queen is fas
cinating. There are sound effects, too. We 
have Battle Chess running on 
a CD-ROM wit h Sound that has been magically wa il
Blaste r Pro , and everyone ing for you," and she rea ll y 
loves to watch it. li kes the im ages. All to ld , 

They have a " futuri sti c" Mari o teaches typi ng about as 
vers ion of Batt le Chess as well as most programs do, and 
well. Some like that bette r thi s one's pretty . 
than the "class ica l" version. 
Both <u-e extremely well done, If you like the zoo, get 
with graphi cs and so und The Animals, a multimedia 
working together to produce CD-ROM about the San Diego 
rea l humor. (Now , fo r a Zoo, des igned by Arnowitz, 
match up of the futuri stic team Inc., and publi shed by The 

Software Toolwork s. It's got 
what you'd expect and a lot more. There 's 
a map and interesting ways to gel around. 
There's a children's level and an adult lev

against the class ica l one ... . ) 
Interplay also puts out a typing tutor, 

Mario Teaches Typing. Roberta reports: 
"The graphics are In terplay 's usual high 

Send &Retrieve from 

any Fax in the World 


quality. Mario is nothing if not colorful! 
Strictl y speaking, thi s may not teach typ
ing; it ' s rea ll y a game. If you can already 
type, it will drive yo u banan as to try to 
type just one letter at a time. Of course, 
Mario has to leach you abou t the home 
row, and hi s pudgy fin gers are co lor-cod
ed so that you will use the correct one to 
press the indicated key." 

After you reach I 0 words per minute, 
you can graduate to Water World. Rober
ta says it has a "Niven/Pournelle fee ling of 

entering a castl e or museum 

el. People will read to you. 
Robena 's reaction: "This thing is fun. 

The zoo staff tell stori es and don ' t just 
present a page of facts. They tell you about 
the workers and veterinarians in the zoo. It 
makes you interested in their jobs <md leads 
kids to want to know more about those 
sc ience careers. And that's hot stuff. Catch 
those girls when they' re five or six." 

There 's also full video with sound. The 
Windows version runs in a tiny window 
with in the small window the whole pro
gram uses, wh ich makes it small indeed, 
but it 's vis ible. There 's a short clip about 
a condor puppet mother (a hand puppet 
used to feed a baby Ca li forn ia condor) , 
clips abou t li ons, elephant s soc iali zing
that sort of thing. 

Roberta says, "This is like Wing Com
mander, onl y they' re learning something 
real. " I have to agree. Try this one; you' ll 
love it. Highl y recommended. 

The African American Experi
ence: A History is a middle-school
leve l hi story tex tbook put onto a CD
ROM. (I suppose in some areas thi s would 
be considered hi gh-school level, but it 
would have been middle school when I 

Retrieve &Send 

Fax Mail Remotely 


Messag_e Waiting

Notification 


Vofre f.loil 

30u1.(;oing /.\essoges 

Aulomotic!.\esrogeforwmding 

lncorningMessogePogerAlerr IWIAN 

MACRONIX, INC. 

Keep in touch 1348 Ridder Park Drive, San Jose, CA 95131 Tel: (408) 453-8088, FAX: (408) 453·8488. Vomax 2000, Check your Voice Mail 
the Vomax 2000 logo, & 1he MX logo are trademarks of Macronix, Inc. All other names are trademarks with Voice Mail of their respective holders. Specifications subject to change without notice. © 1993 Macronix, Inc. from the Field 
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Everyone 
makes claims. We make sure. 

When the industry wants 
product testing taken to the nth 
degree, they take it to NSTL. 

In every field, one name sets the 
standard. In microcomputer testing, 
the name is NSTL, the leading 
independent testing lab. 

The NSTL compatibility certification 
seal on a product says that it withstood 
the toughest lab in the industty - and 
it's ready for your business. 

The seal saves you a lot of compaiison 
and guesswork. It says you'll find the 
product compatible with a wide rai1ge 
of business applications and hardware. 
It helps you make the right c'1oice. 

Real-world testing for real
world use. 

Beyond compatibility testing, we 
access nearly every conceivable 

problem - from engineering-level 
hai-dware bugs to the everyday usability 
of business software. 

And we test with the end-user in 
mind, in a real-world environment, just 
the way your staff uses equipment. 
Except our ttials ai·e more punishing. 

Our publications, and others 
that publish our work. 

In a separate facility we also do 
comparison testing for our own 
Ratings Reports: Software Digest®, PC 
Digest® and LAN Reporter®. They're 
read by people who purchase an 
average of more than $500,000 in 
microcomputer hardware and 
software annually. 

And because of the respect we've 
earned, some of the industty's leading 
publications, like Data Communications, 

LAN Times, Unix World and Datapro 
Research Group publish our test results. 

Look for the NSTL seal and 
be sure. 

Experts rely on the NSTL name: 
now you can, too. The final test of a 
product is its compatibility in a 
business environment. The NSTL mark 
tells you it's already met that test. Look 
for it when you compare products. 

NSTL 

Plymouth Corporate Center 
Box 1000, Plymouth Meeting, PA 19462 
215-941-9600 
Micro Cha11nclr>1 and OS/ZlM are trademarks of the IBM Co11>0rdtion. 
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was a lad in rural Tennessee.) good font. The nav igation tools work quite 
lt 's a very good book. It 's straight hi s well . There 's a decent semch engine. Some 

tory, emphasizing the achievements of Af words are highlighted, but there's no hy
ricans whil e embedding them pertex t ca pa bi Ii ty; howe ver, 
into the hi story of America and 
Western civili zation. It begins 
in the Bronze Age, and the au

I've been running 
Windows for 

there is a reference icon that will 
pop up quotes from peopl e li ke 
Ralph Elli so n, and th e re are 

thors understand the difference 
between Egy ptian and sub-Sa
haran African peoples, telling 
of the interactions and accom

Workgroups for a 
couple of months 
now, and I'm pretty 

some cross-references that work. 
It 's a good textbook with 

good reading too ls. Alas , it is 
not a good example of a mul ti

pli shments of both. It presents 
the Nubians and Kushites in a 
fa ir manner. Moving to Ameri
can coloni al times, it tell s of an 

happy with it. I like 
being able to keep 
resources, like 

media CD- ROM . As l men
tion ed, th ere's no hypertext. 
There 's very littl e sound , and 
what there is isn' t very helpful. 

Afr ican-Am eri ca n so ldi er 
aboard the boat that carri ed 
Wa shin gto n across th e De l
aware (and gives a black-and

Corel's clip-art 
files, on the 
network, available 

For example, there's a picture 
of slaves workin g in a cotton 
fi eld . Th ere's a sound button; 
press that, and a voice tell s you 

white rendering of that fa mous when I need that thi s is a pi cture or slaves 
picture; I saw the original when 
we did our White House brief
ing on th e SSX program). In 

to use them but 
out of the way. 

working in a cotton field . That' s 
pointless: there's no need lo read 
you the caption of a photo. Why 

other words, this is good Amer should the vo ice messages act 
ican hi story with emphasis on African as if you can' t read? 

Americans. And worse, there's no source data: is 


The CD-ROM reader is a good one. It this a photo or a drawing? ff a photo, when 
runs under DOS and gives an excell ent was it taken, by whom and where? And, 
VGA sc reen image in crisp letters of a alas, that 's not uncommon. There are a lot 

of unattributed illustrations. 
What thi s needs is more multimed ia. 

Go to Cal Arts , where they have a won
derfu l collection of African-American mu
sic, and get some clips of that. Add more 
color illustrations. There is an ''<ut galle1y," 
and some of it is pretty good, but there 
needs to be more, and it could be present
ed better. Add maps , and make it easy to 
get to the appropri ate one. 

Having said all thi s, let me emphasize 
aga in that thi s is a good textbook, with 
good and well -organi zed content. More
over, it's easily as well done a CD-ROM as 
many I have recommended in the past. It 's 
onl y by comparison with the new genera
tion of CD-RO Ms- such as The Ani
mals-that this one is di sappointing. Giv
en some of the awful junk that 's put out as 
history nowadays, thi s is wonderful. 

Good content , well-written tex t, with 
plenty of illustrations. Recommended. 

I've been running Windows for 
Workgroups for a couple of months 
now, and I'm pretty happy with it. I li ke 
being ab le to keep resources, like Corel 's 
clip-art fil es, on the network , ava il able 
when needed but out of the way. I li ke 
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HALO IMAGING LIBRARY 
GIVES PROGRAMMERS THE 
POWER TO WRITE 

IMAGING MAGIC. 


A sophisticated toolbox for lodoy's program 

designers w ho need slole-of-the-arl imag ing 

technology in thei r software programs-read, 

w rite and convert such popular formals as TI FF, 

PCX, BMP, G IF and more. Enhance and 


Transfo rm your imoges ... Pixelize, Poslerize, 


Blend and Sharpen ... Save lime and money wi th 

this powerful, modular library. Prod uce 

sophisticated prog rams using award-w inning 

technology from the industry-recogn ized leader. 

Conlocl Media Cybernetics lo lea rn more oboul 

this imaging a lchemy .. 

Coll 1-800-992-HALO 
Available far

WindowsMEDIA 
05/ 2 

MacintoshCYBERNETICS® 
OPEN LOOK 

The Imaging Experts Mo~I 

8484 Georgia Avenue • Sdve r Spring, Maryland 20910 • USA 

30 1/4 95-3305-voice • 301/495·5964-lox 


See us at Comdex, Booth #W8831 
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...Books to Get Your Computing Down Cold 

For Matchless Coverage, Get Red Hot Computer Books from Osborne 

Microsoft Access 
Inside & Out 
by Mary Campbell 

$27 .95 
ISBN 0-07 -881818-4 

Sound Blaster: 
The Official Book 
by Richard Hei mlich, 
David M. Golden, Ivan Luk 
&Peler M. Ridge 
$29.95 Book/Disk 
ISBN 0-07-881907-5 

File & Oisk Management: 
From Chaos to Control 
by Allred Glossbrenner 

$39.95 Book/Disk 
ISBN 0-07-881834-6 

OOS : The Complete 
Reference , Fourth Edition 

OS/2 Programming 
Covers Versions 2.0 & 2.1 
by Herbert Schi ldt 

$29.95 
ISBN 0-07-881910-5 

Building a Beller Mouse Trap : 
How to Program the Mouse 
by Jeffrey Donovan 

$39.95 Book/Disk 
ISBN 0-07-881930-X 

(Covers All Versions, Including DOS 6) 
by Kr is Jamsa 
$29.95 
ISBN 0-07-881904-0 

AVAILABLE NOW AT THESE FINE STORES 
Multimedia : 
Making fl Work 
by Tay Vaughan 

$27.95 Book/Disk 
ISBN 0-07-881869-9 

Ifyou pa id full prict!, you didn 't buy it a l 

CROWN•BOOKS" 
SUPER...*•CROWN~ 

TI1rcc times more books. Sarne great Crm111 prices. 

BOOKSTOP
• TheComplete Discount Bookstore 

Osborne 

Copyright © 1993 McGraw-Hill , Inc. 



3ttE FOCUSED, FULL-TEXT DATABASE 

WITH MCGRAW-HILL CREDIBILITY... · 


McGraw-Hill Publications Online 

Business Week 
nerospm Dailq 
Hirports 
Hviatjon Dailq 
Hviation·Week &Space Technologq 

· Oiotechnologq Newswatch 
Bqte 
Chemical Engineering 
Clean-coal/Sqnfuels Letter 
coalWeek 
Data Communications 
Electric utilitq Week 
ElectricalWorld 
Engineering News-Record 
Fed.era! Technologq Report 
Hazardous waste Business 
Independent Power Report 
Industrial Energq Bulletin 
Inside Energq/with Federal Lands 
Inside F.E.H.C. 
Inside N.R.C. 
integrated Waste Management 
Lan Times 
Modern Plastics 
Hucleonics Week.. 
Platrs International Petrochemical Report 
Platrs Oilgram News 
Platrs Oilgram Price Deport 
The Phqsician &Sportsmedicine 
Postgraduate Medicine 
S&P'S Emerging &Special Situations · 
S&P's Beview of Banking & Financial Services 
S&P'S Beview of Securities &Commodities 
Begulation 
Securities Week 

It's all there, word for word, an unedited electronic 
library containing the full-text of articles (except 
graphics) exactly as they are published in McGraw
Hill magazines and newsletters. And because it's 
from McGraw-Hill, the world's leading provider of 
information services, you also get unparalleled excel
lence and reliability of content. 

Plus, you can search the entire McGraw-Hill data
base (over 45 leading publications) faster with more 
user-friendly ease than any other text. There are no 
cumbersome indexes, no summary words to look up 
and learn ... so you can get right into your hunt for the 
information you need about companies, people, and 
products on any topic . 

Make the connection to McGraw-Hill Publications 
Online today. For more information and our latest, 
complete list of publications, contact Andrea 
Broadbent at (609) 426-5523. Or fax this coupon 
to (609) 426-7352. Or send it to the address below. 

Available through • Dialog® • NewsNet® 
• DowJones News/ Retrieval® • Lexis/Nexis® 
• F.T. Profile (U.K.) 

McGraw-Hill Publications Online 
Princeton-Hightstown Road 
Hightstown, NJ 08520 U.S.A. 

Please send me the complete list or your publications online. BY 

Name 

Utilitq Environment Report Title 

The Weeklq of Business Hviation 
Comp<ll l)'

Unixworld 
Comp;m)' i\clcl1css 

City 

Zip/ l'os1al Code Count!)' 

I Tel. 
~~~~~~~~~~~~~~~~~~~-L ____________________ ~ 



A MESSAGE 


To OUR 


SUBSCRIBERS 


F ROM TIME TO TIME WE 

make the BYTE sub
scriber list available 

to other companies who 
wish to send our sub
scribers material about their 
products. We take great 
care to screen these compa
nies, 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 sub
scribers. 

Many BYTE subscribers 
appreciate this controlled 
use of our mailing list, and 
look forward to finding 
information of interest to 
them in the mail. Used are 
our subscribers' names and 
addresses only (no other 
information we may have is 
ever given). 

While we believe the distri
bution of this information is 
of benefit to our sub
scribers, we firmly respect 
the wishes of any sub
scriber 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. 

IJ\IJE Magazine 

Attn: Subscriber Service 


P.O. Box555 

~'j~

Hightstown, NJ 08520 1~nr11 

having my Pioneer CD-ROM drive avail
able in addition to the local Sound Blaster 
Pro multimedia CD-ROM drive. I like be
ing able to send stuff off to the Pioneer 
read/write optical drive and knowing I can 
get it back when I want it; all this and, 
thanks to Quarterdeck 's QEMM-386 6.0 
memory management system, I still have 
DOS windows of 620 KB . I like having 
Niven ' s machine linked into mine, so 
I can move our current work fil es back 

There's a simple explanation. We use 
QEMM-I still think it' s the best memo
ry manager available-and in the 486/25 
we exclude AOOO-A7FF, while we don't 
do that with the 486/33. CGA text uses 
that area. I can't afford to exclude AOOO
A7FF in my main machine. 

I suppose that requires explanation. I 
use the network to access the Pioneer CD
ROM drive, and for that matter any CD
ROM drive on any machine on the net

and forth and at the 
same time send a 
copy off to a glass 
disk for archiving 
just in case. 

Windows for 
Workgro ups isn' t 
the perfect net
work , but for a 
small operation like 
mine, it's sure neat. 
It was easy to set 
up , it 's easy to add 
to , and it takes no 

Windows for 
Workgroups isn't the 
perfect network, 
but for my operation 
it's sure neat. 

work, but I still 
need a local drive 
for quick CD-ROM 
changes. Until Mi
crosoft builds CD
ROM access tools 
into either DOS or 
Windows for Work
groups , I have to 
run MSCDEX on 
my local machine. 
That takes a 15
KB chunk of high 
memory; and if 

work to maintain it. '--------------------' I exclude AOOO-
If you use Windows and you've got a cou
ple of computers , think seriously of net
working them. You'll be surpri sed at the 
increase in productivity-and Windows 
for Workgroups is about as painless a way 
to set up a network as I know. 

Some weirdnesses remain, not fatal, but 
annoying. 

One is the very odd behavior of my 
Sound Blaster Pro. When I launch a pro
gram that uses it , I get an error message: 
" Unable to play sound- the Sound Blaster 
is in use by another application." 1t then 
iconizes whatever I launched and tucks 
that icon down at the bottom of the screen 
with the other background icon s. If I 
double-click on that icon , the application 
launches. It may or may not have sound; 
usually it does . This happens only on my 
Cheetah 486/33 . 

Incidentally, when l talk about the Chee
tah 486/33 and Cheetah 486/25 , I really 
should say 486/66 and 486/50. We put In
tel's Over Drive chips in both those ma
chines. They work fine, caused no prob
lems whatever, and speeded things up 
something wonderful. I wish Intel' s prices 
on those chips would come down , but I 
sure have saved time. 

There's an oddness to the video quality, 
but l understand th at one. I ' ve got ATl 
Technologies' Graphics Ultra Pro boards 
with the latest 8514/A drivers (downloaded 
from BIX; the ATI BBS is almost always 
busy) in the two Cheetah systems. Both 
machines show CGA graphics; but CGA 
text is mush on the 486/33 , while it's fine 
on the 486/25. 

A7FF, I won't have big enough DOS win
dows. Since some of my programs (and 
almost all my games) require big DOS 
windows, I have to live with the result. 

One of these days, I'm going to bite the 
bullet: I'll back everything up on the Palin
drome DAT (digital audiotape) drive 
(which continues to work wonde1fully 
well; I love the Palindrome system, hard
ware and software), erase Windows en
tirely, and reinstall from scratch. Since this 
will take hours, and my problems are noth
ing I can't live with, I ' m in no tearing 
hurry to do it. But I suspect that's what 
it's going to take. Oh, well. 

Ifyou need a loan-amortization 
program and you use Windows, Win
mortization Pro 2.1 is a good choice. Put in 
your loan data, whether this is a U.S. or 
Canadian loan or mortgage (the defaults 
are different for the different cases), and 
you get your answers. There's a little 
spreadsheet and a file-saving capability . 
You can build up a spreadsheet to let you 
compare different options of payment pe
riods, payments, compounding periods , 
and suchlike. 

All told, it's a neat little program that 
makes good use of Windows. It's simple to 
use and easy to install. If you don't have a 
loan-amortization calcu lator, I can rec
ommend this one. 

Alas, when I installed it , I got an odd 
error message: " ! Invalid object use." I've 
never seen that particular message before, 
and so far I haven ' t found anyone who can 
explain it. The really weird part is that 
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This spectacular 3-D landscape explo
ration program is loaded with new fea
tl!res inclucliitg: 24~Bit color, 3-D trees, 
fractal texturing, clouds, the abiliJ:)' to 

~ generate left and right images for 3-D 
viewing, and more! IBM versioi;t supports 

• 245bit BMP,Targa 24, PCX and FLC. 
· 	Amiga VersiQrr suppor_ts AmigaDOS 3.0, 

AGA 256, F1Mf8 and SuperHiR~s 
modes. comes with 19 landscapesets, 
and many more are available separately. 
IBM version Retail:$129.95 
Amiga version Retail: $99.95 

ARTIIUR c. CLARKE, The grand 
mast.er ofscience fiction, warns· 

• Stanley Kubrick: "Ifyou get Vistapro 
into your co111put.er, you'll never do 
a11y,more work! I~produces iqlages 
ofalmost photographic quality... 
So I can explore all the interesting 
plac_es on Mars!" 

everything worked fine on the Gateway month is by Rich Heimlich, et al. , and ti
2000 4DX2-66V and the Cheetah 486/25; tled Sound Blaster , The Official Book 
it was only the Cheetah 486/33 that gave (Osborne/McGraw-Hill , 1993). This will 
me that message. g ive users and programmers alike what 

It doesn't matter. When I installed the they need to know about the most popu
current version (2. l) of Winmorti zation lar sound board , and it ' s se lling like hot
Pro, the problem went away; now the pro cakes. 
gram runs on every machine in the house. The book of the month is Charles Pel

legrino's Unearthing Atlantis: An Arclwe

Windows is a big and complex ological Odyssey (Random House, l 991 ), 

program, and I'm not sure anyone re with an introduction by Arthur C. Clarke. 

ally understands it. Why e lse would I get This is the story of Spiridon Marinatos's 

weirdnesses that no one can explain? excavations on Thera. I spent a fasc inating 


One of the Windows mysteries is " re few days with Dr. Marinatos on Thera in 

sources," which isn' t exactly the the 1970s, and I 've al ways in

same thing as memory . You can One of the tended to write a book much 
seemingly have pl enty of mem
ory and sti ll run out of resources. Windows mysteries 

lik e thi s o ne; maybe now I 
won't have to. If you ge t 

Worse, resources use a differ is "resources," through that and need some 
ent kind of math from what 
you ' re used to. I am told that 
my system, which tends to op

which isn't exactly 
the same thing as 

light reading, try Terry Pratch
e tt 's Witches Abroad (Signet, 
1993), one of hi s Discworld 

erate with about 63 percent re
sources free, is running on the 
low s id e , and when yo u get 
down to 25 percent reso urces 

memory. You can 
seemingly have 
plenty of memory 

madnesses. 
The game of the month is 

Emp ire Delu xe from New 
World Computing. Thi s is an 

free, it' s time to panic. and still run out of upgraded edition of the classic 
One way to free up resources game Empire. l t has much bet

is to remove needless fo nts. If 
you ever install ed CorelDraw 

resources. 
\Vorse, resources 

ter graphics- switch between 
640 by 480 pixels and 800 by 

on your system, I guarantee you use adifferent 600 pixels on the fly! Nifty. It 
will have some. Many other pro
g rams add fonts as well , and 
every font eats some resources 

kind of math from 
what you're 

has several new units and a sce
nario ed itor. If you liked Em
pire, you ' ll love thi s. Lord 

(as well as adding to the time it 
takes for Windows to load up 
and initialize) . Worse, there is 
an absolute limit to the number 

probably used to. 
One way to 
free up resources 

knows the original ate enough 
of my time. I ' m also playing 
Accolade ' s Star Control II, a 
galactic role-playing game with 

you should load, and Windows is to remove quite an elaborately worked-out 
cloesn ' t keep you informed . 

I recently received a rev iew 
needless fonts. story line. I guarantee you will 

not fini s h this one in a few 
copy of Windows Programmer' s hours. 
Guide to Reso urces by Alex Leaven s Meanwhile, there 's a lot going on at 
(Sams, 1992), and I thought I' cl tTy to leim1 Chaos Manor. I have Mobidem , a Ra
more. Alas , while the book is thorough diomail system that lets me receive and 
and complete, it 's for programmers and answer my E-mail on a notebook-size sys
makes few concessions to the rest of us. tem that includes an HP 95LX. People who 
Windows programmers need thi s book. travel a lot will find this extremely use
The rest of us will have to wait for some ful: it even works when you're sitt ing on 
thing simpler to appear. the taxiway at the airport. 

We've got a new Forminco computer 
Want to see Princess Leia turn desk and chair. The chair looks odd, but 
into Chewbacca the Wookie? ASDG's it 's sure comfortable; a full report after 
Morph Plus for the Amiga will do it, and I've had a chance to use them . We've also 
it's something to see. There's also Gryph got a new IBM PS/2 with OS/2 and a CD
on ' s Morph, a similar program fo r the ROM drive. I'm sure you'll hear a lot more 
Mac; you can use it to create QuickTime about that one. 
movies, add animations, or just plain have There 's a One Stop Music Shop sound 
fun. board for the Amiga from Blue Ribbon 

Kay Yarborough Nelson's The Little Sounclworks that has 32 true stereo voices 
System Seven Book (Peachpit Press, 1992) and software to let you create music. 
is the book to give an encl user who 's fa Next month , all the above, a lot more 
miliar with System 6 and wanting to use on networking-I intend to install Nov
System 7. The real computer book of the el l ' s NetWare-and Video Spigot from 
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MICROSYSTEMS 

REPORTER,. 

The Independent Comparative Ratings Report for Selecting PC Systems 

TRUTH IN HARDWARE 

Vendors make performance claims. CLEAR-CUT WINNERS 
Compatibility c laims. Support p romises . Th e result : clear-cut winners that give you 
As a buyer of PCs and peripherals, y ou the best value f or your money. Concisely 
need the TRU71-I. Based o n objective, and clearly describ ed by exp ert test 
head-to-head tests of major technicians - w ithout ads o r distractions 
competito rs in each p roduc t category. of any kind . 
So you can choose the right p roducts Every issue focuses o n a new technology
th e first time . that you need to know - or features a 
Since the dawn of the microcomp uter roundup of established technologies in 
era, b uyers making high-stakes p urchases price-competitive categories. 
have been using National Software Testing 

• 486 66MHz syste ms Laboratories (NSTL) fo r autho ri tative 
evalua tions of standalone and netwo rked • EISA Ethe rne t cards 
systems and pe ripherals. • Pe n systems 

• Mo bile computers 

p roducts. Today o ur state-of-the-art 
NSTL originated the concept of testing PC 

• Multimedia upgrades 
benchmarks and methodologies set th e mark • Unix servers 
that o the rs imitate. • High res monitors 

• Color no tebooks ACCESS TO NSTL TEST RESULTS 
• SCSI disk drives 

PC Digest, published by NSTL/ BYTE, g ives you • Postscript printe rs 
di rect access to NSTL's test results . So you can 

• CD-ROMs make smarte r, easier, m o re con.fident purchase 
and upgrade decis ions. • 9600 V42 bis modems 

No o ther testing system uncovers core PC Digest 's fea tures ch arts are so comple te that 
performance, versatility and usability diffe re nces. vendors consul t them before designing
We force products to show th eir streng ths and upgrades. Sho uldn ' t you consult us before 
weaknesses in head-to-h ead , feature-to-feature buying your next piece of equipment? 
competition . In real-world , applica tio ns-based 
environments like the one you work in every day. 

,J'CDJGESTts 
~~~ARTOF 
FAMtL/TE

PUBLtcArtg~S!FREE BINDER 

13:1.u11 
1-800-232-2983 


609-426-7087 


MONEY-BACK GUARANfEE 
If at any time you are not 

COMPLETELY satisfied with your 
subscription, you will receive a full 
refund of your entire investment. 

PC Digest is published 20 times a 
year by NSTL, the industry's first 
and most authoritative 
independent testing laboratory. 

ORDER NOW! 
YES, please enter my subscription to PC Digest for one year (20 
issues) at S445, and send my free binder with my first issue. If I elect 
co include payment now, add two additional issues to my subscription 

To help you at no cost. I must be completely satisfied with PC Digest or I will 
build your receive a full refund of my enti re investment. 
resource MAJLTO: l'C Digest, PO. Box 55 1, Hightstown, NJ 08520.055 1 
library, you get 
a FREE NAME 

durable, 3-ring 
binder with cmlPANY NA,\11: 

tabbed subject 
COMPANY A DDltl~\I\dividers upon 

payment. 
CITY/S'li\TE/ Ztli 

PHONE 

PAYMENT INFORMATION: 

D Payment enclosed 
D Please bill me PO. # required

2 FREE ISSUES Charge my: D Visa D MasterCard D AMEX 
Include payment with 
your order now (check ACCOUNT NI J ~UIER 

or credit card) and 
EXPIRATION DATE receive two additional 

issues with our 
SIGNA11JRE 

compliments. Orders outside North America: Pkasl' add US $20. for airmail delivery. 
ADBY630 

Circle 69 on Inquiry Card. 



BYTE READERS are 
considered experts in 

today's complex 
computer environment. 
When you need to make 

decisions, BYTE 
editorial is there to give 
information on current 
products and emerging 

technologies. 

And when you order 
products, BYTE 

advertisers are ready 
to answer your every 

need. Use the 
convenient toll-free 

numbers in this issue, 
and remember to say: 

~ 

You Saw it in 

EllJTE 


Creative Labs , which they licensed from 
SuperMac Technology . Then there ' s 
LapLink V from Traveling Software. Get 
it. I'll tell you why next month.• 

Jerry Poumel/e holds a doctorate i11 psychology 
and is a science .fictio11 writer who also ea ms a 
com/'ortable livin g writing about computers 

present and f11111re. Jerry welco111 es readers ' 
co111111e111s and opinions. Send a se!Faddressed. 
stamped envelope to Jerry Pournelle, c/o BYTE, 
One Phoenix Mill Lane , Peterborough, NH 
03458. Please put vow· address 011 the /el/er as 
well as 011 the envelope. Due to the high valu111e 
of letters , Jerry ca111101 guarantee a personal 
reply . You can also contact him 011 BIX as 
"jerryp." 

For More Information 

The African American Experience: A Histol} is a very 
good electron ic textbook on CD-ROM that tel ls 
African-American history, but it lacks 
multimedia embellishments. The $129 disc, 
for DOS systems only, is avai lable from 
Computerized Educational Resources, Ltd., 1313 
Fifth St. SE, Suite 227, Minneapolis, MN 55414, 
(6121 379-3928. Circle 1146 on Inquiry Card. 

The Animals CD-ROM takes you on a tour through 
the world-famous San Diego Zoo. You 'll love it. 
DOS, Windows, and Mac versions sell for 
$119.95 from The Software Toolworks, 60 
Leveroni Court, Novato, CA 94949, (8001 234
3088 or (4151 883-3000. Circle 1147. 

Battle Chess is a $79.95 Windows chess 
program on CD-ROM with spectacular 
animations. It's available from Interplay 
Productions, 17922 Fitch Ave., Irvine, CA 92714, 
(8001 969-4263 or 17141 553-6678. Circle 1148. 

Empire Deluxe is an upgraded edition of the 
classic Empire game for DOS systems. Much 
better graphics. $59.95 from New World 
Computing, 20301 Ventura Blvd., Suite 200, 
Woodland Hills, CA 91364, (8181 999·0606. 
Circle 1149. 

Forecast Pro (for DOS or Windows} is a business 
forecasting package for nontechnical users. It 
uses Al technology and built-in statistical
analysis software to analyze data. It sells for 
$595 from Business Forecast Systems, Inc., 68 
Leonard St., Belmont, MA 02178, (6171484
5050. Circle 1150. 

The Graphics Ultra Pro is one fast video accelerator 
board , and the 8514/ A driver software gives 
you a roomy display space. Prices start at 
$599 from ATI Technologies, Inc., 3761 Victoria 
Park Ave., Scarborough, Ontario, Canada MlW 
3S2, (4161 756-0718. Circle 1151. 

Mario Teaches Typing is a $39.95 interactive touch
typing tutor for DOS systems. It 's available 
from Interplay Productions, 17922 Fitch Ave., 
Irvine, CA 92714, (8001 969-4263 or (714) 553
6678. Circle 1152. 

A big hit at last year's MacWorld Expo, Morph 
image manipulations on ly get better with time. 
It costs $149 from Gryphon Software Corp., 
3298 Governor Dr., P.O. Box 221075, San Diego, 
CA 92122, (6191 536-8815. Circle 1153. 

Morph Plus is a sophisticated morphing program 
that's available only for Amiga users. The 
package costs $295 from ASDG, 925 Stewart 
St., Madison, WI 53713, (6081 273-6585. Circle 
1154. 

The Creative Labs Multimedia Upgrade Kil adds 
sound and CD-ROM capabilities to your PC 
with the Sound Blaster Pro audio card, a CD
ROM drive, and software. Kits start at 
$649.95 from Creative Labs, Inc., 1901 
McCarthy Blvd., Milpitas, CA 95035, (800) 998
5227 or 1408) 428-6600. Circle 1155. 

If your system has an OverDrive socket, Inte l's 
OverDrive processors will double the clock 
speed of the internal CPU core whi le 
maintaining the existing clock speed of the 
external system. Prices start at $449 from 
Intel Corp., 2200 Mission College Blvd., Santa 
Clara, CA 95054, (8001 538-3373. Circle 1156. 

PS-Plot Ll2 is no Systat, but it gets the job done 
for just $299 and has spectacular graphics. 
It's available from Polysoft, P.O. Box 526368, 
Salt Lake City, UT 84152, (8011485-0466. Circle 
1157. 

QEMM-386 6.0 is sti ll the best memory manager 
availab le for the PC. It sells for $99.95 from 
Quarterdeck Office Systems, Inc., 150 Pico Blvd., 
Santa Monica, CA 90405, (800) 354-3222 or 
(310) 392-9851. Circle 1158. 

Star Control II is a $59.95 galactic role-playing 
game for DOS machines. It 's available from 
Accolade, 5300 Stevens Creek Blvd., Suite 500, 
San Jose, CA 95129, (8001 245-7744 or (408) 
985-1700. Circle 1159. 

Systat is a professional statistical-analysis 
program that 's available for DOS, Windows, 
and the Mac. All versions are $895 from 
Systat, Inc., 1800 Sherman Ave., Evanston, IL 
60201, (708) 864-5670. Circle 1160. 

The View from Earth CD-ROM for the PC and Mac 
te lls you and shows you everything you ever 
wanted to know about eclipses. It sells for 
$79.99 from Warner New Media, 3500 West 
Olive Ave., Suite 1050, Burbank, CA 91505, (8001 
593-6334 or (818) 955-9999. Circle 1161. 

Windows for Workgroups provides workgroup 
applications and file services for creating a 
peer LAN. It even run s concurrently with 
NetWare. I'm pretty happy with it. Prices start 
at $249.95 from Microsoft Corp., 1 Microsoft 
Way, Redmond, WA 98052, (800) 426-9400 or 
(206) 882-8080. Circle 1162. 

The Winmorlization Pro 21 amortization calculator 
for Windows is a neat little program that lets 
you quickly compare different payment 
periods, payments, and compounding periods. 
It sells for $99.95 from Etter Industries, Inc., 82 
Shoreview Dr., Bedford, Nova Scotia, Canada B4A 
1V5, (800) 565-2662 or (902) 835-6060. Circle 
1163. 
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PORTABLE PRESENTATIONS 
The Demo Key Geni ($289) 
portable unit le ts you di splay 
your computer-generated s lide 
show prese ntat ions on a co lor 
TV. The dev ice , from Arthur 
Krolman Enterprises (Toronto , 
Ontario, Canada), has a VGA out
put port and an external adjuster 
lo sha rpe n NTSC output fre
quency. The unit is particularly 
geared toward programs such as 

Harvard Graphics, Microsoft 
PowerPoint 3.0, CorelDraw Show, 
and Lotus Freelance Graphics. 

Phone: (800) 388-3639 or 
(4 16) 931-7039. 
Circle 1135 on Inquiry Card. 

NONNUMERIC COPROCESSOR 
From Microway (Strommen, Nor
way) comes the MS 160 Search 
Engine ($ 1665; 238.76 kroner), a 
PC-based nonnumeric coproces
sor board for text processing and 
fuzzy informat ion retrieval. The 
MS 160 can search through un
structured text mid iclenti fy words 
and sentences at a rate equiva
lent to 64,000 A4 pages per sec
ond, Microway says. The I 0.5
M B board is ex pandabl e to 
320-MB of DRAM . 

Phone: +47 6 89 2020. 
Circle 1138 on Inquiry Card. 

HYBRID NOTEBOOK/PEN COMPUTER 

The PenExec ($3000) combines a traditional notebook with 
a keyboard and a pen computer in a 5.5-pound magnesium 
box. Based on the Grid Convertible, PenExec comes with 
DOS 6.0, Windows 3.1, and Windows for Pen Computing in
stalled, as well as demo versions of PenWare's PenCell 
spreadsheet and Slate's AST Pen Essentials. 

PenExec's hinged, backlit monochrome VGA screen hides 
a high-resolution, 400-dpi digitizer that is activated by the 
unit's cordless pen. The unit includes a 120· or 200-MB 
hard drive, a Type II PCMCIA slot, 2 or 4 MB of upgradable 
RAM, and AST's flash ROM BIOS. 
Contact: AST Research, inc. , Irvine, CA, (800) 876-4278 or 
(714) 727-4141. 
Circle 1131 on Inquiry Card. 

MAC MAGNETO-OPTICAL 
Two MO systems from Ri coh 
(San Jose, CA) are the 128-MB
pe r-cartridge Transporte r Mac 
(internal, $ 1795; external , $ 1995) 
and the ex ternal 600-MB-per
ca rtricl ge Hype rSpace M ac 
($3995). With Insignia's Rapicl
Trak driver software, the units 
are System 6- and System 7
compatible. Caching provides 
access times and read data trans
fer rates of 12.4 ms and 1572 
KBps for the Transporter and 
l 3.8 ms and 1966 KBps for the 
HyperSpace. 

Phone: (800) 955-3453 or 
(408) 432-8800. 
Circle 1145 on Inquiry Card. 

MINI POWERBOOK 
ETHERNET LINK 
The cassette-size, 12-ounce Mini 
EN/SC SCS I adapter ($459) 
links Power Books to l OBase-T 
and Thin Ethe rn e t networks . 
Auto-sensing ports on thi s de
vice from Asante (San Jose, CA) 
allow you to change from one 
type of ne t work to th e other 
without setting any jumpers or 
sw itches. The unit also provides 
Ethernet clocking fo r closed desk
top Macs such as the C lassic. 

Phone: (800) 662-9686 or 
(408) 435-8388. 
Circle 1144 on Inquiry Card. 

HIGH-PERFORMANCE UPSES 
The modular Matrix series of 
UPSes from American Power 
Conversion (West Kingston, RI) 
includes the 3000-VA Matrix 
3000 ($3499) and the 5000-VA 
Matri x 5000 ($5 199). The units' 
hot-swappable components, such 
as the SmartCe ll microproces
sor-controlled battery packs, vir
tually eliminate downtime. Via 
peripherals, the UPSes provide 
support for SNMP and multiple 
server shutdown. 

Phone: (800) 800-4272 or 
(401) 789-5735. 
Circle 1136 on Inquiry Card. 

PORTABLE POSTSCRIPT 
Portable and PostScript-com
pati bl e , the 6-ppm Mobil e-

WriterPS ($999) from Mannes
mann Tally (Kent, WA) has 35 
fonts as well as Centronics par
allel and AppleTalk connectivi
ty. A built-in ni ckel-cadmium 
battery supports 150 pages o f 
printing per charge. An integrat
ed fold-out sheet feeder hold s 
80 pages of lette r, lega l, or A4 
pape r. 

Phone: (800) 843- 1347 or 
(206) 251-5500. 
Circle 1284 on Inquiry Card. 

PCMCIA MEMORY 
Epson ' s (Torrance, CA) credit
ca rd-s ize SRAM cards (from 

$ 169.99) are avai lable in 512
KB , I-MB , and 2-MB capaci
ties. JEIDA -/PCMCIA-compal
ible, the 200-ns cards incorporate 
a lithium main battery and a non
replaceable, rechargeab le lithi 
um subbattery. 

Phone: (800) 922-891 J or 
(310) 782-0770. 
Circle 1143 on Inquiry Card. 

DOCK YOUR HP 95LX 
A docking station for the HP 
95LX palmtop, the SmartDock 
ComStation ($399.95) provides a 
built-in fax modem, a serial-par
allel converter, DataExchange 
software for PCs or Macs, and 
rechargeable batteries. Sparcom 
(Corvallis, OR) also has avail
able a SmartDock PrintStation 
($169.95). 

Phone: (503) 757-8416. 
Circle 1275 on Inquiry Card. 
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CMOS BACKUP 
The C lovis Point (Rochester, 
YT) CMOS backup battery C
Life ($25) connects to the spare 
power source on your comput
er's power supply. T he C-Life 
contains a nickel-cadmium pow
er pack and a charging c ircuit 
with current derived from a drive 
power-output cable. T he dev ice 
has a nominal output voltage of 
4.5 Y. 

Phone: (802) 767-9292. 
Circle 1283 on Inquiry Card. 

LAN PRINT SERVER 
The r.ANpress 1+1 ($695) from 
Castelle (Santa C lara, CA) is a 
self-contained print server for 
NetWare lOBase-T and lOBase
2 Ethernet networks . Small 
enough to fit in your hand, the 
server has a parallel and a serial 
port and works anywhere on the 
LAN. You can optim ize the 
speed of the server so that it is 
compatible with o lder, s lower 
printers without compromising 
the performance of newer, high
er-speed printers on the LAN. 

Phone: (408) 496-0474. 
Circle 1271 on Inquiry Card. 

ABUDDY FOR YOUR LASERJET 
Autot ime ' s (Portland , OR) La
serBuddy ($249) is a label- and 
envelope-printing device that 
attaches to any Hewlett-Packard 
LaserJet or compatible printer. 
The LaserB uclcly automatica ll y 
scans any document sent to the 
printer and captures an address 
from with in the document. You 
can then print the address on la
bels or envelopes with the push 
of a button. 

Phone: (503) 452-8577. 
Circle 1272 on Inquiry Card. 

AMONITOR FOR PCS AND MACS 
The Yi ewSonic 17 ($ 1599), a 
flat-square, noninterlacecl color 
monitor from Viewsonic (Wal
nut , CA) , features a DQ-DAF 
(do ub le quadrupo le dynami c 
ast igmatism foc us) gun. The 
monitor also has an AIM Shad-

CLEAN-AS-A-WHISTLE INK JET 


With a drop-on-demand, 128-noule thermal ink-jet print 
engine, the microMarc printer's ($4191 extended-life ink-jet 
cartridge ($401 lasts for up to 1100 pages, Tl says. The 300
dpi unit prints 300 cps in letter-quality mode. An automatic 
sheet feeder handles up to 100 sheets of letter, legal, and A4 
paper in portrait and landscape format; a manual feeder han
dles envelopes. The microMarc includes PCL level 3 emula
tion, three built-in font families, and DOS and Windows com
patibility. The acoustic noise level of the printer is rated at 
less than 46 dB; the unit weighs 12.1 pounds, is 15.7 by 13 
by 5.6 inches, and includes a parallel port. 
Contact: Texas lnstrum.ents, Inc., Austin, TX, (800) 527-3500 
or (817) 771-5856. 

Circle 1132 on Inquiry Card. 

ow mask, View Match color con
trol that matches printer co lor 
output, and a 1600- by 1280-pix
e l reso lut ion. The drop-clown 
control panel includes co lor tun
in g , moire on/off and tunin g, 
video input vo ltage, and hori
zontal and vertical size and po
sition ing. 

Phone: (800) 888-8583 or 
(909) 869-7976. 
Circle 1273 on Inquiry Card. 

OPEN CLOSED CAPTIONS 
The C losed Capt ion Decoder 
($89) plug- in board and software 
revea ls norm a ll y hidden TV 
closed captions and text. The In
ternational Computers (Wau
watosa, WI) package acquires 
the captions from a TY signal 
plugged into the FCC-approved 

board via the supplied cable and . 
d isplays the captions on yo ur 
computer screen. You can save 
the captions to a file o r print 
them. 

Phone: (4 14) 764-9000. 
Circle 1274 on Inquiry Card. 

ADDRESSING SYSTEM HAS 
NETWORK CONNECTIONS 
Designed for stand-alone or net
work use, the Address Express 
(from $795) for PCs and Macs 
is an on-line address ing system 
from CoStar (Greenw ich, CT). 
The 12-pouncl printer with its ad
dre ss ing software prints en
velopes, postcards , and cut-sheet 
labels. The software manages its 
own mai ling lists and prints lists 
from other programs. The sys-

tern also prints U.S. Postal Ser
vice-approved Postnet bar codes 
for speed ier mail delivery. 

Phone: (800) 426-7827 or 
(203) 66 1-9700. 
Circle 1276 on Inquiry Card. 

AUDIO/VIDEO COMPRESSION 
An a udi o/video compress ion 
board that supports Microsoft 
Video for Windows, Video Wiz
ard ($1950) from Advanced Dig
ital Systems (Cerritos, CA) 
provides 30-frame-per-seconcl 
real-time audio/video recording. 
You can display the captured 
video sequence full-screen or as 
a scalable, movable picture. An 
on-screen control pad , which 
sim ul ates a TV/VCR remote 
controller, prov ides the use r 
interface. 

Phone: (800) 888-5244 or 
(310) 865- 1432. 
Circle 1277 on Inquiry Card. 

AFLEXIBLE VIDEO CAMERA 
FlexCam ($595), an integrated 
camera and microphone for 
desktop video and audio com
municat ions , produces co lor 
NTSC video and industry-stan
dard , line-level audio output. 
From VicleoLabs (Minneapolis, 
MN) , the '/,- inch camera with 
two d irectiona l stereo micro
phones is compatible with most 
video-digitizing boards for Macs 
and with Microsoft Video for 
Windows. 

Phone: (612) 897-1995. 
Circle 1141 on Inquiry Card. 
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ATWO-NETWORK PRINTER 
Comp lete ly transparent to the 
user, the Pacific DirectNet print 
server card ($699) allows Net
Ware and TCP/IP network users 
to acces s the same printer s i
multaneously. The Pacific Data 
Products (San Diego, CA) card 
can locate a LaserJet printer any
where on either network, elimi
nating the need to attac h the 
printer directly to the server. The 
card is upgradable via program
mable flash memory. 

Phon e: (6 19) 552-0880. 
Circle 1139 on Inquiry Card. 

ADD ADRIVE TO YOUR PS/2 
The QED (Qui ck Easy Disk) 
Drive System (from $650) from 
Sigma Data (New London, NH) 
is an add-in drive for PS/2 Model 
70 compu ters. The interna ll y 
mounted drive and contro ller op
erate as a second hard drive. The 
QED disk contro ll er card re
places the existing disk controller 
card , and the !DE drive mounts 
in the B drive bay. 

Phone: (800) 446-4525. 
Circle 1140 on Inquiry Card. 

SIMPLIFIED NETWORKING 
Avail ab le in configurations fo r 
lOBase-Tor lOBase-2, the soft
ware-configurable TC5 I 43 Eth
ernet adapter ($ 159) from Thom
as-Conrad (A ust in , TX) is an 
8-/ 16-bi t swi tch less adapter with 
four ICs and surface-mount tech
nology. Based on National Semi
conductor's AT/LANtic chip, the 
TC5143 is configured for plug
and-play ease of use. The com
pany 's Ether Tools menu-driv

en set up a nd diagnostic util
ity and Quickset command-line 
utility a re included w ith the 
board. 

Phone: (800) 332 -8683 or 
(5 12) 836-1935. 
Circle 1282 on Inquiry Card. 

COLOR PLOTTING 
Encad (San Diego, CA) is ship
ping the Novajet II ($7995) 
wide-format plotter. A propri• 
etary dithering a lgo rithm pro
duces a 300-dpi unidi rect iona l 
color mode that runs four passes 
per line and minimizes bleeding 
and buckling by reducing the 
ink vo lu me per pass. Enhanced 
black-and-wh ite plotting is also 
provided . 

Phone: (800) 356-2808 or 
(6 19) 578-4070. 
Circle 1280 on Inquiry Card. 

SMART CONNECTION FOR 
PORTABLES 
A portable adapter for connect
ing notebook computers to to
ke n- r in g networks , the Smart 
16/4 Pocket Ringnode ($895) 
runs at either 4 or 16 MBps. The 
Madge Networks (San Jose, CA) 
adapter, which connects to your 
computer' s para llel port , is avail 
able in two mode ls to support 
UTP and STP cabling. 

Phone: (800) 876-2343 or 
(408) 955-0700. 
Circle 1281 on Inquiry Card. 

WORKGROUP PRINTER 
The QMS 420 Print System 
($ 1995) 600-dp i laser printer 
from QMS (Mobi le, AL) is rated 
at 4 ppm. The printer ' s parallel , 
serial, and LocalTalk interfaces 

IMAGING SYSTEM CUTS PAPER CONSUMPTION 
Paperless 1 ($6995), a complete document-imaging system 
that connects directly to your PC or Mac, lets you file your 
paper documents or images electronically. Novell- and Ap· 
pleShare-compatible, the Pl lets you share your data with 
others on your network so they, too, can scan, file, view, or 
send documents. The system includes a gray-scale 400-dpi 
Pl scanner, a 650-MB Pl optical drive, a 51/.-inch Pl opti
cal drive, and Pl software. The four main functions of the 
software are scanning, retrieval, template design, and ad
ministrating. Apassword-protection window and a paperless 
print option are also included. Pinnacle Micro claims that 
the Pl system will reduce paper consumption in the office by 
50 percent. 
Contact: Pinnacle Micro Imaging, Irvine, CA, (800) 553
7070 or (714) 727-3300. 
Circle 1133 on Inquiry Card. 

are simultaneously acti ve; each 
interface has a user-configurable 
input buffer. The system has a 
standard 6 MB of RAM , ex
pandab le to 10 MB v ia SIMM 
modules. QMS ESP technology 
provides printer-res ident emula
tion-sw itching capabilit ies. 

Phone: (205) 633-4300. 
Circle 1285 on Inquiry Card. 

DOLBY SOUND FROM YOUR PC 
A playback-only, digital audio 
card for Do lby AC-2 and other 
compressed audio fo rmats , the 

Antex SX-7 ($995) from Antex 
Electronics (Gardena, CA) pro
vides real-time direct-from-disk 
decoding of fi les recorded using 
Dolby AC-2 bit-rate reduction 
techni4ue. The Windows 3. 1
compatible board has playback 
sample rates up to 50 kHz. 

Phone: (3 10) 532-3092. 
Circle 1137 on Inquiry Card. 

ACCELERATE IN WINDOWS 
Diamond Computer Systems' 
(S unnyvale, CA) latest accelera
tor cards, the ISA bus SpeedStar 
Pro ($ 169) and the VESA local
bus SpeedStar Pro VLB ($179) , 
provide driver support for Win
dows 3. 1, OS/2, AutoCAD, Lo
tus 1-2-3 , Microsoft Word, and 
WordPerfect. The boards include 
1 MB of DRAM video memory 
and a menu-driven installation 
program. The SpeedStar Pro 
VLB comes with Halo Desktop 
lmager, Panacea's TurboDLD 
De luxe, and Diamond 's Turbo
Windows. 

Phone: (408) 736-2000. 
Circle 1279 on Inquiry Card. 
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multimedia 
is as easy 
and click. 

On the PC, simple 
point and click CO
ROM mastering with 
Sony's Multimedia 
ISO Formatter. 

If you demand a simple, comprehensive 
solution to creating multimedia CD-RO Ms, 
here's everything you need. The Multimedia 
Formatter software series from Sony 
Electronic Publishing combined with the 
Sony CDW-900E CD-ROM write-once 
recording unit gives you the premier 
multimedia CD-ROM mastering system. 
Available for both PC and Macintosh, 
Multimedia Formatter software enables 
you to output a real or virtual ISO 9660 
premaster image, CD -XA, CD audio, elec
tronic book (Bern) or CD -I. Plus, it supports 
the new Sony MMCD. Engineered to 
support Red Book audio and Mode 1and 
Mode 2files, Multimedia Formatter doesn't 
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Multimedia For;natter available for: 

MS-DOS 

Macintosh 

Multi-track disc 
mastering, by simple 
point and click 
mouse control on 
the Macintosh. 

require a huge hard disc and accommo
dates 2X speed recording. Plus you can 
master multiple discs simultaneously. So 
if you're in the market for a multimedia 
CD-ROM solution, choose Multimedia 
Formatter for PC or Mac. It makes master
ing your next CD-ROM as easy as point 
and click. 

The Multimedia Formatter software and the 
Sony CDW-900E are available through the 
PDSC division of Sony Electronic Publishing, 
which specializes in software development 
products, training and engineering. 

For further information: 
TEL: (800) 654-8802 
FAX: (408) 372-9267 

The Multimedia 
Formatter with the 
Sony CDW-900E 
CO-ROM recording 
unit, delivers a total 
CO-ROM mastering SONY 
system. 

~ 

ELECTRONIC 
PUBLI S HIN ~., 

Circle 177 on Inquiry Card. 



I'•~ mTIIHardware 


VIDEO PROJECTION 
An active-matrix LCD color pro
ject ion panel, the PanelBook 
($5995) is compatible with do
mesti c and in ternationa l video 
formats and power sources. The 
notebook-s ize panel from In 
Focus Systems (Tualatin , OR) 
projects full-motion video com
puter graphics. 
Phone: (800) 327-7231 or 
(503) 692-4968. 
Circle 1142 on Inquiry Card. 

PCMCIA LAN ADAPTER 
The EthernetCard ($299) is a 
PCM C IA card from Linksys 
(Irvi ne, CA) that prov ides access 
to a standard Ethernet network . 
The credit card-size LAN adapt
er, with 16 KB of RAM , 128 KB 
of flash RAM, and automatic 
configuration, supports I OBase
2 or I OBase-T networks. 
Phone: (800) 326-7114 or 
(714) 26 1-1288. 
Circle 1278 on Inquiry Card. 

POCKET MODEM WITH FAX 
Genera l DataComm 's (Midd le
bury , CT) GDC 9 14 Pocket 
($725) is a full -featu red Y.32bis 
modem with integrated Y.1 7 fax 
support and speeds as high as 
14,400 bps. The unit measures 5 
by 2.2 by 1.2 inches. 
Phone: (203) 574- 111 8. 
Circle 1286 on Inquiry Card. 

TRUE-COLOR SCANNING 
The Sagitta Co lor (US $299; 
NT$77 14 ), a true-co lor hand 
scanner from Qtronix (Taipei, 
Taiwan), gives you access to un
limited dither patterns and inde
pendent I y contro lled x and y 
axes. The 800-dpi scanner is 
Wi ndows 3.x-compati ble and 
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includes a TWA IN scann er 
dr iver, th e Prolmage imag ing 
util ity , and the Perce ive Person
al OCR. 

Phone: +886 2 716 3178 
Circle 1325 on Inquiry C a rd. 

ADD SPECIAL EFFECTS 
TO VIDEOS 
The Screen Machine II video 
overlay board ($ 1203; £795) in
tegrates live video in true color at 
a I 024- by 768-pixe l resolution. 
The Magnifeye (London, U.K.) 
board supports Microsoft Video 
for Windows; its digita l fi ltering 
while recording Microsoft Video 
Mo vies lets yo u play back the 
movi es on any Windo ws PC 
without additional hardware. 
Phone: +44 71 22 1 8024. 
C i rcle 1326 on Inquiry C a rd . 

SBUS SPEEDSTER 
A si ngle-width SBus accelerator 
fo r Sun SparcStat ions and com
pat ibles, the RMOJ ($3837 .50; 
£2500) from Riverside Machines 
(Cambridge, U.K.) is based on 

the 860XR RISC processo r. 
Avai lab le in speeds of 25, 33, 
and 40 MHz, the accelerator card 
has 2 or 8 MB of memory. The 
card 's 64-bit float ing-point co
processor operates in para llel. 
Ph one: +44 223 321083. 
Circle 1327 on Inquiry Card. 

COLOR ANIMATION 
Commodore Business Machines 
(West Chester, PA) has added 
the Am iga 4000-030 ($2399) to 
its line of desktop computers. 
The uni t comes with Am igaDOS 
re lease 3; 2 MB of chi p (i.e ., 
video) RAM; 2 MB of fast, stan
dard 32-bi t RAM ; and a 120-MB 
hard drive. The AGA custom co
processor chip set lets you dis
play and animate graphics in 
mu ltiple reso luti ons at up to 
256,000 co lors. 
Phone: (2 15) 43 1-9100. 
Circle 1 328 on Inquiry C a rd. 

EXPANDABLE HUB 
A miniature nine-port Ethernet 
hub that you can link wi th five 

MODULAR FAULT-TOLERANT SUBSYSTEM 
FOR OS/2 
Raidion LT (from 
$8960), a modular 
fault-tolerant disk 
array for OS/2 and 
LAN server- based 
systems, can be 
configured as a two
module 500-MB 
mirrored system or 
as a 28-GB system, 
with various config
urations in between. 
Each module has its 
own 31/2-inch drive, 
power supply, and 
cooling fan. The 
Raidion LT is hot
swappable in all configurations. Thus, you can replace a 
failed module at any time without interrupting array or host 
system operations. You control the system through a GUI 
directly from your workstation or console as you do any 
standard OS/2 application. 
Contact: M icropolis Corp., Chatsworth, CA, (818) 709-3300. 
C i rcle 1134 on Inquiry Card. 

other ident ical hubs, the Patton 
Model 2108 ($425) from Patton 
Electron ics (Gaithersburg, MD) 
lets you create a single repeater 
set of eight AU i connections and 
48 I OBase-T connections. The 
1.6- by 5.5- by 7.5-inch hub sup
ports AU ! distances to 165 feet 
and twisted-pair distances to 330 
feet. Each I OB ase-T port has an 
LED status indicator. 
Ph one: (30 1) 975- 1000. 
Circle 1329 on Inquiry Card. 

PCMCIA DRIVES 
The MCDisk- 1 ($675) PCMCIA 
memory-card drive from Gespac 
(Mesa, AZ) is designed to inter
face with any desktop PC or 
workstation through a SCSI con
nection. The external drive has 
a built-in power supply, SCS I 
address se lect, and two SCS I 
connectors. 
Ph011e: (602) 962-5559. 
Circle 133 0 on Inquiry Card. 

Integra l Peripherals ' (Bou lder, 
CO) PocketFi le PCMCIA drives 
(from $495) are PCMC IA Type 
ln-compatible. The drives, avai l
able in 42- and 85-MB capaci 
ties, have an average seek time of 
18 ms and a 32-KB buffer. 
Phon e: ( 303) 449-8009. 
Circle 1331 on Inquiry Card. 

PUT TV ON YOUR COMPUTER 
TelevEyes/Pro ($799.95) from 
Digita l Vision (Ded ham, MA ) 
features mu ltiflicker fi ltering and 
genlock. The computer-to-TY 
video scan converter works with 
PC VGA and Mac output. 
Phone: (617) 329-5400. 
Circle 1332 on Inquiry Card. 

REMOVABLE MAC DRIVE 
The hammerDisk l05 removable 
cartridge dr ive ($ 1299) from 
FWB (San Francisco, CA) has a 
105-MB capac ity , an average 
seek time of 14.5 ms, and a rota
tional speed of 3600 rpm. It ships 
with Hard Disk Too lKit SCS I 
ut il ity software. 
Ph one: (415) 474-8055. 
Circle 1333 on Inquiry Card. 



It's fast. It's small . It's reliable. It's incredibly compatible. 
Backpack is the best se ll ing parallel port tape dr-ive 
o n t he market. We'd like to te ll you why. 

W it h Backpack, tape backup is quick and simple. 
Just plug it into your printer- port and it's ready to 
use. No har-dwar-e co nfli cts, no slots requ ired. One 
model fits all IBM PCs, compatibles and poriables, 
regardless of CPU speed. 

Backpack can store up to 250MB on a tape us ing 
data compr-ess ion, is completely QIC80 compatible, 
and reads Q IC40 tapes. With its compact size 

and I Mbps transfer rate, Backpack is the smallest 
and fastest paralle l port tape drive you can buy. 

Micro Solutions is dedicated to the perfection 
of backup technology. 

CD-ROM, har·d dr·ive, and d iskette Backpack 
drives ar·e also available. Call today for- order·ing 
information and a dealer nearest you. 

Telephone 815 .756.3411 FAX 8 15.756.2928 

Mic:rn5alutians 132 West Lincoln Highway DeKalb, IL 6C 115 

See us at Comdex, Booth #2348 
Circle 114 on Inquiry Card (RESELLERS: 115). 



l'•'j mRISottware 

TECHNICAL REFERENCES 
ON DISK 
Three Elect ronic Handbooks 
from MathSoft (Cambridge , 
MA) provide interactive, eas ily 
accessib le technical data when 
used with Mathcad 3.1. The three 
titles-Theory and Problems of 
Electric Circuits from Schaums ' 
Out line Seri es ($69, McGraw
Hill ), Topics in Mathcad : Ad
vanced Math ($99, MathSoft), 
and Electrical Engineering ($99, 
MathSoft)-give you access to 
formula s, constant s, and dia 
grams. You can change parame
ters and plots and watch Mathcad 
ca lculate answers in the hand
book or save the answers for lat
er reference. 
Pliu11 e: (800) 628-4223 or 
(6 17) 577- 10 17. 
Circle 1305 on Inquiry Card. 

MERGE FRAMEMAKER WITH 
YOUR RELATIONAL DATABASE 
IXOS-FrameMerge r ($2995) 
link s Fram e Tec hnolo g ie s ' 
FrameMaker desktop publishing 
so ft wa re with most re lational 
databases. The so ft ware , from 
IXOS Software (Munich, Ger

many), is based on the com
pany ' s IXView/SQL graphical 
query generator for Unix rela
tional databases . Without any 
know ledge of programming or 
SQL, you can create mail
merged documents and make ad 
hoc queries of Oracle and In
form ix re lational databases . 
Editi ng tools let you create 
customi zed communications 
and automate document produc
tion. You can view the res ults 
of IXOS-FrameMerger on the 
screen or save them to a fil e. 
Phone: +49 89 460050. 
Circle 1292 on Inquiry Card. 

ONGOING INFORMATION 
SHARING 
OnGo Office ($70 per 100 users) 
and OnGo Write/Paint/Draw 
($298 per I 00 users) are the first 
components of the modular and 
scalable OnGo infom1ation-shar
ing software from Uniplex Inte
gration Systems (Dallas , TX). 
OnGo Office is a native X.400 
mail system that can transport 
documents over TCP/IP, OSI 
ne tworks, and LAN networks 
such as NetWare and LAN Man
ager. The module inc ludes E

SLIDE THROUGH YOUR SPREADSHEET UPDATES 


511.1 ~· 1 ~ W• 1tdliW H•·lp 
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Income Projeclion~ 

Sliders & Dials 
($79.95), a 
spreadsheet 
application for 
Excel for Windows, 
provides interactive 
tools for data 
analysis, 
forecasting, 
planning, and 
what-if analysis. 
The software lets 
you graphically 
manipulate data at 
predefined 

increments_ while watching your worksheet or chart change to 
reflect the impact of your manipulation. You can assign as 
many as 14 virtual dials or sliders to worksheet cells and 
m~nipulate each cell's value by moving the position of the 
pointer. 
Contact: Golden Technologies, Inc., lake Oswego OR 
(800) 653-2201 or (503) 620-2201 . ' ' 
Circle 1287 on Inquiry Card. 

mail, filtering, calendaring, rout
mg, and directory and resource 
management. OnGo Write/Paint/ 
Draw is a document publisher 
for creating complex documents 
that include text, tables, graph
ics, and images . 
Phon e: (214) 717-0068. 
Circle 1294 on Inquiry Card. 

CREATE AHABITAT 
ON YOUR COMPUTER 
A desktop man age r for Win
dows, Habitat ($99.95) is also a 
network manager for LAN ad
ministrators (from $349). From 
Computer Knacks (Shrewsbury, 
NJ ), Habitat supports data ob
jects, custom and multiple desk
top s, gro up and ad hoc toll 
launches, and fu ll drag-and-drop 
under Window s 3. 1. You can 
configu re Habitat to replace the 
Program Manager or to supple
ment it. 
Phone: (800) 55 1-1433 or 
(908) 530-0262. 
Circle 1296 on Inquiry Card. 

VIEW YOUR DATA IN REAL TIME 
The Windows-based application 
Realtime Vision ($395) collects 
and graph ica ll y di splays con
stantly chang in g business and 
manufacturing data in real time. 
The Laboratory Technologies 
(Wilmington , MA) product lets 
you monitor your business ac
tivities by connecting the graph
ical display to business data
bases. The softwme also converts 
data into trend charts, digital 
readouts, analog meters , and di
als to let you watch the data as it 
changes. 
Phone: (508) 657-5400. 
Circle 1300 on Inquiry Card. 

~ 3-D MODELING 
Des ign Work shop 
1.0 ($895) from Ar
tifice (Eugene, OR) 
is 3-D CAD software 
for the Mac. You cm1 
create, move, resize, 
and reshape models 
graphica lly with a 
3-D crossha ir in a 
live perspective-mod
el ing space. The soft
ware uses a Mac

Draw-style interface. 
Phone: (503) 345-7421 . 
Circle 1295 on Inquiry Card. 

PC TELECONFERENCING 
An aud io-v isual PC tel econfer
encing package from Modu s 
Software (Los Altos, CA), Syn
conference ($395) lets you pre
sent and discuss electronic doc
uments on two remotely linked 
computers. Synconference is 
compatible with Windows 3. 1 
and works with a standard mo
dem runnin g at 1200 bps or 
higher. Durin g a remote pre
sentation, Synconference acts 
as two synchronized slide pro
jectors; a special feature can ex 
change the rol es of presenter 
and li stener at any time . You 
can create and rearran oe the 
slide stacks from var i o~s bit
map files and save images in bit 
formats such as BM P GIF TIF 
and PCX. , , , 

Phone: (4 15) 964- 1936. 
Circle 1302 on Inquiry card. 

DATA ANALYSIS AND 
VISUALIZATION 
Research Systems' (Bou lder, 
CO) IDL for Windows ($1500) 
is a software environment for ap
plication development, anal ys is, 
and visualization of any type of 
data. The software incorporates 
the features and capabi I ities of 
Unix-based versions , including 
a built-in GUI toolkit, 2-D and 
3-D plotting, and state-of-the-art 
volume visualization. 
Phone: (303) 786-9900. 
Circle 1298 on Inquiry Card. 
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Software 

PRESENT PROJECTS GRAPHICALLY 


FlowChart 1$59), a Windows business graphics program, lets 
you create and edit presentation-quality diagrams and 
flowcharts. You can customize charts, use automatic line 
routing between symbols, and incorporate special effects 
such as 3-D symbols and overlays. The program imports BMP 
and WMF files. Horizontal and vertical formats you can 
choose from include geometric shapes, straight and curved 
lines, and directional symbols. 
Contact: Prisma Software Corp., Cedar Falls, IA, 
(800) 437-2685 or (319) 266-7141. 
Circle 1288 on Inquiry Card. 

GA). Viewing 
Phone: (203) 359-1660. featu res of this 
Circle 1299 on Inquiry Card. utility for Au

toCAD Release 
12 allow you to FONTS FOR WINDOWS, MAC 
search for any

A library of 303 fully scalable clrawing on any 
PostScript and TrueType fonts specification, 
on a CD-ROM, Key Fonts Pro open a drawing 
($39.95) includes a single CD or insert it in
ROM for Windows 3.1 and Mac to an existing 
use . Each font package from drawing, view 

16 drawings si
multaneously , 

and view small, quick-view, or 
full-screen displays. The utility 
works with any VGA and high
resolution grap hi cs board and 
supports DOS, Windows, and 
Sun operating systems. A ver
sion that uses AutoCAD Release 
I2's Proteus interface ($295) lets 
you run outside AutoCAD as 
well as inside. 

Phone: (800) 648-7249 or 
(404) 320-0800. 
Circle 1291 on Inquiry Card. 

CREATE APPLICATIONS FASTER 
S her idan Software Systems ' 
(Me lvill e, NY) 3-D Widgets 
($109) lets you create applica
tions for Windows that give Vi
sual C++ -based applications a 
state-of-the-art look and fee l. 
With 3-D Widgets, you can ap
ply prebuilt objects to dialogs 
in the Visual C++ AppStudio 
toolbox without needing extra 
coding. 

Phone: (516) 753-0985. 
Circle 1301 on Inquiry Card. 

SAFE MAC BACKUP 
SafeDeposit ($99 through July, 
then $189) gives you automated 
backup for your Macintosh files. 
The application , from Dayna 
Communicat ions (S a lt Lake 
City, UT), creates a backup plan 
that determines which files to 
back up, as well as where, when, 
and how to back them up. Back
up can occur continuously, on 
command, at system shutdown, 
when you insert a disk , or at a 
specified time. 

Phone: (801) 269-7394. 
Circle 1303 on Inquiry Card. 

Software Update 

The Mathcad 4.0 ($495) 
technical calculation pro
gram from MathSoft (Cam
bridge, MA) now offers the 

~~- ;n~e~~~~~h 
interface . .·1 -~r--
SmartMath 's 

symbolic/numeric optimiza
tion feature uses Mathcad's 
symbolic processor to simpli
fy expressions before they 
are computed. Version 4 also 
supports 32-bit processing 
using Microsoft's Win32s 
libraries. 

Phone: (800) 628-4223 or 
(617)577-1017. 
Circle 1315 on Inquiry Card. 

Modular Tenninal Server 3.0 
(8-port terminal server, 
$1695) from Specialix 
(Campbell, CA) acids Reverse 
Telnet, SNMP, and multiple 
printer support for up to nine 
printers. 

Phone: (800) 423-5364 or 
(408) 378-7919. 
Circle 1319 on Inquiry Card. 

PackRat 5.0 ($395) from 
Polaris Software (San Diego, 
CA) adds custom izable fo ld
ers, forms and lists, and ob
jects; the Instant Options 
menu; OLE objects; the 
PackRatBASIC macro lan
guage; scripts; and Smart
Start. Improved functions 

are action-bar 
customization, 
data transfer, 
E-mail, and 

• integration. 

Phone: (800) 722-5728 or 
(619) 674-6500. 
Circle 1320 on Inquiry Card. 

Tivoli Systems ' (Austin , TX) 
Tivoli Management Environment 
Release 1.6 now has· configu
rat ion and change services 
that simplify and automate 
setting up, maintaining, and 
changing enterpri se-wide 
networks of client/server 
computers . 

Phone: (512) 794-9070. 
Circle 1318 on Inquiry Card. 

ADD QC CHARTS TO YOUR 
SORWARE 
The QCTalk ($145) charting pro
gram from Omega Engineering 
(Stamford, CT) adds quality-con
trol charts to existing software, 
produces X and R charts, calcu
lates quality-control statistics , 
and captures data directly from 
ot her programs. The memory 
portion of the DOS- and Win
dows-compatible program reads 
numbers directly from the screen 
to other programs. 

SoftKey Software Products 
(Boca Raton, FL) contains 2 16 
classic typefaces and 87 special
ty display fonts usable in portrait 
or landscape mode. 

Phone: (407) 367-0005. 
Circle 1307 o n Inquiry Card. 

POP-UP DRAWING VIEWER 
FOR AUTOCADRELEASE 12 
RxEasyView ($ 195), from Nor
way's Raste rex, is available 
from Expert Graphics (Atlanta, 
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DOCUMENT IMAGING 

/jyoi: 'rQ commg bf /'7m11. !lu:y 
rccomm;md 1alo ng a 1a1 :fromFAX 1h1: .1tat 1on. 

HOW TO FIND OUR Ol'FICES 

Central 
Deaanllle 

Watermark 1$149), a Windows document-imaging software 
package, uses OLE technology to enable Windows 
applications that previously were not image capable to 
manipulate, copy, store, and distribute images of incoming 
faxed and scanned documents. The software lets you 
integrate paper or fax-based documents as Image Objects 
into existing Windows applications such as E-mail and 
databases. 
Contact: Watermark Software, Inc., Burlington, MA, 
(617) 229-2600. 
Circle 1289 on Inquiry Card. 

GAIN BUSINESS 
STRATEGY INSIGHT 
Focusing on nonfimmcial factors 
that affect a business strategy, 
Business Insi ght for Windows 
($495) provides graphical analy
ses relating to your business and 
marketing strategies. In addition 
to pointing out strengths, weak
nesses, and inconsistencies, Busi
nes s Resource Sof tware 's 
(Austin , TX) Business Insight 
provides hyperlinked text and 
graphics, a way to compare al
ternative strategies, and a trac
ing facility that le ts you fo llow 
the program's logic in arriving 
at conclusions. 

Phone: (800) 423-1228 or 
(5 12) 251-7541. 
Circle 1297 on Inquiry Card. 

UNIX DISK MIRRORING 
A di sk- mirroring product for 
SCO Uni x and Open Desktop, 
YxMirror ($595) features full 
disk-mirroring functionality for 
standalone, networked, and repli
cated system configurations. The 
Yeritas Software (Santa Clara, 
CA) product provides stream
lined procedures for setting up 
mirrored configurations. Infor
mational messages appear dur
ing installation , and messages 
that require reconfirmation ap
pear if you try any act ion that 
might damage data. 

Phone: (408) 727-1222. 
Circle 1306 on Inquiry Card. 

STATISTICS AND GRAPHICS 
IN WINDOWS 
Statistica/W (about $535; £790), 
is a Windows 3. 1-compatibl e 
statistical data analysis and sci
e ntifi c graphics sys tem fro m 
StatSoft (Old Hatfie ld , He rts, 
U.K.) . The software maintains 
data fil es in spreadsheet format 
and lets you customize graphics 
images via drawing and scaling 
options. File import and export 
facilities are included . 

Phone: +44 462 482822. 
Circle 1308 on Inquiry Card. 

OPEN THE TRANSOM 
TO WINDOWS 
Transo m ($ 129), from Me tro 
Software (Tucson AZ), crea tes 
a compatible pathway for DOS 
programs to gain the benefits of 
Wind ows-sca lab le TrueType 
fonts, print manager, and printer 
drivers. The DOS appli cations 
are automatica ll y integrated into 
the Transom Launch Pad, from 
which you can open any DOS 
applicat ion into Windows. All 
Windows functions are managed 
in the Launc h Pad , which re 
main s in the background until 
needed. 

Phone: (800) 697-6971 or 
(602) 292-03 13. 
Circle 1309 on Inquiry Card. 

EASY WINDOWS PROGRAMMING 
The OptiScript deve loper's 
toolkit ($399 .95) provides real
time PostScript display on your 
PC and output of PostScript code 
to any raste r dev ice , s uch a s 
monito rs , printers, and film 
recorders. From Postcraft Inter
national (St. Catharines, Ontario, 
Canada), OptiScript includes full 
bit-map manipulation and inter
faces between the software ap
plication and th e Windows 
graphics GDI, le tting you pro
gram Windows graphics directly , 
without hav ing to program the 
GDI. 

Phone: (4 16) 641-0768. 
Circle 1304 on Inquiry Card. 

Software Update 

XRunner Release 2.0 (from 
$ I 0,000 per floating license) 
from Mercury Interactive 
(Santa Clara, CA) now has an 
automated software-testing 
system that creates tests that 
adapt to changes in GU1
based applications without 
hav ing to re-create tests each 
time a GUI element changes 
location in a new release. 

Phone: (408) 987-0100. 
Circle 1321 on Inquiry Card. 

Act for Windows version 1.1 
($395) from Contact Soft
ware International (Carro ll 
ton, TX) adds data integration 
and portability, a point-and
shoot import filter for dBase 
JV and ASCII files, and fil
ters to import data from 
other contact managers and 
PIMs. 

Phone: (214) 919-9500. 
Circle 1316 on Inquiry Card. 

Biosoft ' s (Ferguson, MO) 
SolvEq 2.4 ($299;£ 149) in
cludes improved editing func
tions, two-tiered success cri
teria for the solver, ci rcul ar 
operation for constraining 
unknowns with MIN and 
MAX , scatter plot symbols 
added to graphics line styles, 
and increased maximum 
array size. 

Phone: (3 14) 524-8029. 
Circle 1317 on Inquiry Card. 

Carbon Copy for Windows 2.0 
($I 99) from Microcom (Nor

wood, MA) 
adds LAN 
communica
tion, Asyn
chronous 
Communica
tion Server 

support, high-resolution 
video support, enhanced DOS 
support, enhanced data-com
pression algorithm, drag-and
drop fi le transfer, remote 
clipboard, and compatibility 
with Carbon Copy for DOS. 

Phone: (800) 822-8224 or 
(617) 551-1000. 
Circle 1324 on Inquiry Card. 
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Software 

OBJECT-ORIENTED 
INFORMATION MANAGEMENT 
Object Graphics ' (Mountain View, 
CA) TIMS Too lkit ($ 1000; with 
TIMS R 12, $3500) lets you pro

gram and customize AutoCAD 
Release 12. An AutoLisp inter
face to a library of over 200 rou
tines written in C provides fl ex
ibility, reducing the effort required 
to design and implement GIS and 
fac ilities management systems. 
Features include two-way link
age to outside databases; spat ial 
relationship functions; organ iza
tional hierarchical chart buildup; 
and polygon overlays. You can 
also attach data to an existing Au
toCAD entity or create a new one 
with attached data. 

Phone: (415) 968-1500. 
Circle 1293 on Inquiry Card. 

TALK TO YOUR COMPUTER 
Telaccount Speech Recognize r 
(TS R) ($69) works in the back
ground until it recognizes words 
or phrases from its vocabulary. 
When it recognizes a word, it 
types a series of keys associated 
with it as if you had typed them 
o n th e keyboa rd . The voice 
macro sys tem from Telaccount 
(Narbe rth , PA ) is compatible 
wi th Sound Blaster and fea tures 
an API th at lets Windows or 
DOS programs directly cont ro l 
the voice recognition system. 
You can trnin TSR to understand 
several people 's voices at once. 

Phone: (2 15) 664-24 10. 
Circle 1312 on Inquiry Card. 

Voice Blaster ($ 11 9.95) from 
Covox (Eugene, OR) acids voice 
recognition to Sound Blaster and 
compatible sound cards and key
stroke- inte nsive app li cat io ns. 
Running und er DOS o r Win
dows, the software 's voice-com
mand interface can be ti ed to 

keyboard and mouse macros. 
The toolbox lets you record, edit, 
and play back sound; voice an
notation software adds your spo
ken messages to documents. A 
high-fide lity headset is included 
with the program, wh ich runs in 
the background. 

Phone: (503) 342- 127 1. 
Circle 1313 o n Inquiry Card. 

Voice Comma nd for Windows 
($ 179) is a hardware- indepen
dent voice-in put sys tem from 
Command Corp. (Duluth , GA) 
that le ts you bring a Windows 
applicat ion to the foreground by 
say ing its name. You can a lso 
vocally call commands instead 
of using the mouse to navigate 
through hierarch ical menus. 

Phone: (404) 925-7950. 
Circle 1314 on Inquiry Card. 

POINT, CLICK, AND ZIP 
Zip Manager (from $ 19.95), a 
front-end interface to PKZip and 
PK Unzip for Windows and OS/2 

users, le ts you point and c li ck 
and drag and drop to compress 
a nd un comp ress PKZip and 
PKUnzip files . The interface, 
from Software Builders (Smyrna, 
GA), uses the Wind ows MDI 
featu re so that you can open and 
view more than one Z ip file at a 
time. It can also convert Zip fil es 
to Self-Extract Z ip files and run 
PKZipfix . 

Phone: (800) 432-0025 or 
(404) 3 19-962 1. 
Circle 1311 on Inquiry Card. 

MULTIPLATFORM PRINTING 
PowerPrint/NW ($499) allows 
Macs to share and print to over 
I000 dot-matri x, in k-j et, and 
laser printers v ia Novell ne t
works. The GDT Softworks 
(Burnaby, BC, Canada) software 
has built-in spooling and the ca
pability to print labels and forms. 
ability to print labels and forms. 

Phone: (800) 663-6222 or 
(604) 29 1-9121. 
Circle 1310 on Inquiry Card. 

GROUP SCHEDULER FOR WINDOWS AND MACS 


- Ell• 

9AM 

10AM 

11AM 

12PM 

1PM 

2PM 

JPM 

•PM 

SPM 

6PM 

7PM 

BPM 

9PM 

A Windows and Mac group scheduler, Meeting Maker XP 
(from $695) provides seamless interoperability between 
Windows and Mac clients connected to a single Windows or 
Mac server. The scheduler lets you plan, schedule, and 
confirm meetings on either a Windows PC or a Mac. XP's 
portable client has full support for laptops and PowerBooks 
as well as the ability to automatically reconcile schedule 
changes. 
Contact: On Technology, In c., Cambridge, MA, 
(800) 548-8871 or (617) 876-0900. 
Circle 1290 on Inquiry Card. 

0 Software Update 

AutoMate/Pro for Windows 2.0 
($295) from Vern10nt Mi
crosystems (Winooski , VT) 
displaces AutoCAD Release 

12forWin- • 
dows ' display · 
li st software 
with its own · 
for a one-third memory sav
ing and a three to five times 
speed increase. 

Phone: (802) 655-2860. 
Circle 1322 on Inquiry Card. 

Wildcat 3.6 BBS software 
(from $ 129) from Mustang 
Software (Bakersfield, CA) 
has added WcDraw for creat
ing multicolored screens; an 
upgraded message-reading 
capability scrolls message 
text whi le the message header 
remains stationary. Now sup
ports Fido Netmail messages. 

Phone: (805) 395-0223. 
Circle 1323 on Inquiry Card. 

ICAP/4M PreSpice Module 3.2M 
($275), lntusoft (San Pedro, 
CA), now offers Monte Carlo 
statistical yield analysis, pa
rameter sweeping, and circuit 
optimizat ion. 

Phone: (310) 833-07 JO. 
Circle 1164 on Inquiry Card. 

Mixer View, c lick-and-drag 
support, Undo edi ting op
tions, wider range of time sig
natures , and Humanize con
trol in Quantize are among 
the new features of Studio for 
Windows 3.10 ($249.95), 
Midisoft (Bellevue, WA). 

Phone: (206) 881-7176. 
Circle 1165 on Inquiry Card. 

Webcorp (Sausalito, CA) has 
added Windows and fas ter 
performance to WEB Parallel 
PairWare 4.0 ($129). 

Phone: (4 15) 331-1449. 
Circle 1166 on Inquiry Card. 

Roomer3 2 ($395), Hufnagel 
Software (Clarion, PA), now 
provides faster 3-D rendering 
and data handling. 

Phone: (814) 226-5600. 
Circle 1167 on Inquiry Card. 
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Circle 133 on Inquiry Card. 
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and suppliers. 
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MOOEL >ZE SPEED TYPE PRKE 

ST125 ... . .... 20MB 65MS /AfM5.25" $169 

ST4096 ............. BOM8 28MS NJMfullHT $389 

ST251 -1........ ......... 42.YiB 28MS MfMS.25" $249 

ST351A!l"highl .... 42MB 28MS IDEJ.5" $144 

ST3120A (1" high) 1OSMB ISMS IDEJ.5" $209 

ST3144A (1" high) l JOMS 16MS IDEJ.5" $229 

0221)AC1 • ) 240MI 12MI IDI 2.s • 

ST4766N ..... .. ..... 660M8 ISMS SCSl/FH $899 

ST41200f'.I ....... .. 1037M8 ISMS SCSl/FH $1499 
 PAX MOD•M 

UQUIDATION 
9600 BPS Group Ill Faoimilo, 2400 BPS Hoye1 Compatible Mod.mi, 
Trve Boc~ground Send end Receive, Menu Driven, Commend line, 

NQ(IT!QI and Fine Modo1, Half Cord, One Yoor Warranty 
MOOEL ~ZE SPEED TYPE PRKE 

C"'••••~R..,...... 
.,,, 

IBM .. .... ...... .... ....... ...... .... .. ...... ................ .. $49 

CPJOOO (I" highI ......... ..... 40M8 17MS JOE $149 
 Pocket PC or MAC ... . . . . .. .. $99
CP30084E •.......... ...... ...... BOMB 17MS JOE $238 

CPJ0104(1"high} ........... 120MB 19MS IDE $259 
 Laptop Toshiba or Compaq.. ... ... . $148 
CP30 174A 0- high) .. 170MB 17MS JOE $299 9600 Baud Fox only co rds. ... ....... ... ... ........ . $29 
CP30254 .. . .. .. ... .. 209MB ISMS JOE $379 
CP3544A .... ... ............. .. .. 525M8 ISMS IDE $899 

SX Nowl Supports IBM AT and others into o 386 
20MHZ ........ $209 33MHZ ... ....... $249 
SLC Nowl Suppom 286 PS/2 into o 486 20MHZ $ 1 59 
2SMHZ .... .... $235 50MHZ ................ $425 
486 Now! Supports PS/2 70, 80 & Compaq inro 4e6 
OX33MHZ ....... $ 799 SX2SMHZ . ... . ..... $499 

~~~~;~.sur,c;~~ MCA4~~~~~to..~- ~~~. ~~:.1.~~ $;"471 
AT Moster Supports 386SX systems from IBM &Compaq (0· 16MBJ 
4e6DX33 ..... $ 1 295 4e6SX25 .. . ........ ..... $849 

386DX 
803860X/20 SJ9 
BOJB60X/25 S74 
80386 DX/J J $89 
DX40AMD . $99 

416DX/ 5X 
S88 80486 DX/2S S199s: 	 :!: ~~~~ ~~: 

80486 Dx.2/SO $478 
80486 Dx.2/ 66 $5 99 
80486 SX/25 $1 79 
S0486SX/20 $149 
S0486SX/33 S249 

CP35AO .......................... 540M8 12MS SCSI $999 
 Largest selection of Memory! Call if you don't see it! 
MOO£I. ~ZE SPEED TYPE PRICE PS/2 Memory
2585!2 'h " Drivel ............. 80fv\8 17MS IOE $249 

7120A( l " high) .. ............. 130MB ISMS IDE S228 
 MODEL# MEMORY PART# PRICE 

72UAft• tdpJ •..• 2UMI I SMI IDI t H9 PS/1ond386/SX!2121) .................... ...... 2MB 92F9935 $78 

4MS 92F9694 514972135 (l" high) ........... 213M8 ISMS SCS1 S341 


7245A .. .. ...... 245MB lSMS IDE $348 ~~j~ ~~Ji:~;~~:~1~J;7s~~~497259 ::. 5~~ ~~~;~:g ~~~ 7345A .......... .... ..... .. ... .. .. 345M.S ISMS IDE $549 

LXT340S/A .. .. .. ...... 340MB 16MS IOE/SCSI $598 PS/2 JSSX, LS, 40SX,70-E61; 061 ; 121 

Adp! Brd 6450609; 34F3011 ; 34F3077lXTS3SA ... ........ S3.5MB ISMS IOE $999 

PANTHER (FHJ .... 1CXlOM8 13MS SCSI $1389 XStotion 120 & 130 ................................... 	1MB 6450603 $49 

2MB 6450604 $79PANTHER (FH)........ ...... I500M8 lJMS SCSI S164e 

PS2S0,50Z,5SSX, 60,65SX ............ HMB 14972S9 S2S9 

2· 16MB 6450609 S30B 
PS/2 SO & 60, 2MB $99, 4M8 S1S9, SMB $28 9 


PS/ 1 Consultant, Enentiols & Expert 

MODfl SIZE SPEED TYPE COST 


FUpTSU· a YUll WAIUllT'f 
models x43, x.d4 & PS/Voluepain t all models 


2622A/S (3.5") ... ... .. 330MB 12MS SCS1/IDE S799 
 oxceptCJU1sorio1 .. . .. ...... 4MS N/A S1S9 
2623A/S(3.5") ........ 42().V.8 12MS SCS1/IDE Se39 16MB N/A $699 
262.4A/S (3.S") ....... 520M8 12MS SCSl/IDE S879 PS'2 70·A 21 ; A61 ; e21 ; B61 ; PS/1 

2266S \FH) ............. 1080MS 14MS SCSI S\449 
 Conwhon1, Eueoliol & Expo1i models x11 , 

26S2S(FH) ........... 1750.Y.B llMS SCSI S2499 
 x13 & x14, PS/Vo!uepoinl ClUI series ........... 2MB 6450608 S79 

26S•SH ................. 2()0().Y.8 llMS SCSI $2489 
 PS/2 35SX; LS, 40SX, SSSX; LS, 6SSX; 

LS, XStotion, PS/Voluepainl Cxx wtrie1 &MICROPflLIS odop!erboordJ4F3001 or 34F3007 ........... 4MS 34F2933 S14e 

162•1HHJ ... ........ 660M8 ISMS SCSI S1199 
 PS/2 90 XP, 95 XP, P75 jPoir1), 56 57 {olll 87F9977 
2112(3.5") ............ 10.W.S IDMS SCSl/IDE Sl6Be PS/1 Pro2123 ......................... . ..... 2MB 6450902 See 
IS98 (FH) ............. 1050MB 14MS SCSI $1499 
1S48(FH) .... 1746MB 14MS SCSI 12049 PS2 90, 9S XP, P75 (Poirs) S6, S7, !all) 

1528·15 1fH) .. .. 13SOMB 14MS SCSI $1749 
 PS/I C0!\1u!tont, EsW!n! iol, Expertx1 1,x13 

1924 !FH) .. . ... 2100MB llMS SCSI S2e9S 
 &x\4, PS/1 Pro2123,RS/6000 .. ... 4MB 6450128 $148 

8MB 6450130 $29e 
Exp. boords lar 50, 50Z, SSSX, 60,6SSX 
2·8MB .. .. 2MB 1497259 s2se 

FOR P5/2 SO, SOZ, SSSX, 60, 70, P70, SO 
tnlefnol compatible with DOS, OS2, NoYel, Comes with SCSIor 

" '2llAltDDalYU 
PS2/2 35SX; LS; 40SX . . .................. 8MB 6450129 S289 

IDE CO!\troller, Cables and Mounling Ki l PS2 7<1s and 80'1 .................................. 2·eM8 6450605 S249 
32 BIT 80AROS 2· I4MB 34f3077 S288 

. ....... 85MB 17MS JOE $429 32 BITSOARDS 4·16MB 34f3011 S348 
. 125MB ISMS IOE/SCSI S4e9 PS/280·A21 ; A3l ; A6\ . .......... 4Mll 6AS1060 $19e 

.... 200'Y\B ISMS IDE/SCS1 5649 PS/2 80·041 ........... IMS 645037S S6e 

........... ..... ........... .. 340Mll 12MS tDE/SCSI Se99 
 PS/2 eO·l 11: 311 ; 121 ; 321 ; 081 ; 161 ....... 2MB 6450379 $89 


........ .5()(),'.\B l2MS IDE/SCSI s12ee 
 BOCARAM/ 2 PLUS 
.... ................. ... l .2GB 12MS 	 SCSI $1789 
 For PS/2 16 Bit Memory lor oil IBM MCA Sys1em1, DOS ollC OS2 LIM 

PS/ 2 25, 30, 30·2S6 EMS 4.0 Support. 2·eMB (Uses 1MB Simms) 
42MBW/CONTROLLER S239 2MB·$179 AMB-$2AS 8MB-$372 
l 25MB WI CONTROLLER S359 HIM Laptops:===============::: PS/2MDCL57SXColor, Notoboak,

Thinkpad 700, 700C, 300 .. ................... 2MB 07G1419 S16e 
4Mll 07G1420 S239 

360K S.25" Y,t-n'" ) :lY l.44/l.2DRIVE $149 

.....,...._. 
SMB 07G142 1 $389 

720K 3.5" Y, HT S34 PS/No!eN45SL 	 2MB 92FSe57 S98 
2M8 92P8804 S9e: :~\~~: ~~ ~~: __,_ PS/2 Madol NS 1, Ne2, Notoboo~ SLC, SX 2MB 07G IS26 See 

5.25' MOUNT SS AMS 07Gle27 S15e 
eMB 07G 1828 S308 ...._ Ceal& .Uen loptof> N33SX, L40SX &N82 ..................... 2MB 79F0999 see 


BBil 4Floppy ............... .... ........ ... .......... $9 
 4M11 79FIOOO S168 
8Bi1 .4floppyHi9hOensity . ............. $49 l40SX ... ............... ....................... BMB 79F IOOI S3e8 
8Bi1 2 Hard Drives MfM . $49 
88i1 2HardDrivesRL1 SS9 tos1ifaA Laptop & Notebook Memory 
168it Hard Drive only ............ ............ . $24 MOOEL MEMORY PART• PMKE 
16Bit HordondFloppyl . llnterface ..... S34 T2000SX ..................... ......... 2MBCARD PA8311U 184 
SCSI $84 
32Bit ~~3!e~f~:.°.~s ~~~·-~-~~ .::. .:. ·:·:::::·:: ::::·:· :!~: ~~iif~~~ lE\:::· ·······:::::::::: ~ 2::g :::;:~ 
·= 

S16e 
Adept« IS42E&nM.a1ter ing S219 8MBCARO PA831SU $308 

ESO< DTC6282·24 .......... ..... ......... $149 Tl200XE .. . ......... 2MBSOARD PAe306U $92 
JOE Hord and Floppy ...... .......... . ... .... ......... . S29 T1600 ................ ... ....................... 2MB BOARD PA8302U $85 
JOE Hard and Floppy w/'IO ... .. .... .......... S39 T2000 SXE/ T2200SX/TleOO .......... 2MB CARD PA2000U $89 
Coblon HardDriV11 ........ ................... $9 4M8CARD PA2001U Sl6S 
Coblon Hard and Floppy . .............. .. S14 eMB CARD PA2002U SJ2e 

$199::===..m. ,.- u....11111=ION g:~E·: ..:::..:.::::::::::::::::::::::::::::: :::gg ::~j;f~ $88===============-===~ 
.... T3100SX ............... .. ................... 2MBBOARO PA8308U 188 

S1SeWQRDSD\R Worcl1tar 2000 TJ 2oosx ..........................~~~ :::~~ $88 
S1S8 
$88r------.. ~~=.m~;~~.;:;;~~~ T3200SXC.. 1~;gg :;m~ SlSe

I I from our campohk:>rl We hovt1 thou 13200 ... . ........ 3M8 BOARD PA7137U $158 
I " I M:JndsmstockroM:Jlobelowd11C!erco1tl TJJOOSL..... .•. .. 2MBCARD PA2006U S\28 
I I R1to1Iboxed end loctory }e(lled 4M8 CARD PA2007U $188 

1 S2BB
I ' I llUUCD Piiia ,~'t,'i:, :~i~ $795 

........ $ 59 [IOOFORS5S)EACH T4400SX,SXC, T6400SXC, OXC ... ::~g ::~~~ $125 
$198 
$34e 
17991111111111111111 T5100 ............... .......................... =!fg ~:E~ 188 

T5200/T5200C/T8.500 ,.,................ 2MB MOO PAB304U $99 


WE BUY EXCESS 

INVENTORY 


For U.S. and Canadian 

Orders Call Toll Free: 

8 0 0-98 2 • 2 9 2 5 

HOUUz M·f 7AM-6PM I SAT 1OAM·:SPM PST 

TECHNICAL& CUSTOMERSERVICECALL: 


(702) 294·0204 FAX ORDERS, INQUIRIES, PO's & 

INTERNATIONAL ORDERS TO: FAX (702) 294-1168 


eMB MOO PAB3 I3U S298 

PCMCIA MAM MUIOaY 
AST POWEREXEC, DEC PALMTOP, 0ELL320Sli,GRIDGRIOPAO,HP 
95L.X, IBM PC RADIO, MOMENTA PENTOP, NCR 3125 NOTEPAD, 
PCXXT, SHARP PCJ000/3100, SHARP PC·6700/6741/67el/ 
6785. SHARP PC·6B00/6e41 /6eel/6e91 , ZEOS POCKET PC. 
512K $19.00 1MI $159.00 2MI $279.00 

ti1/ftM t1j Memory Laser Printer Memory 
MODEL - MEMORY PART# PRICE IMEG 2MEG JMEG4MEG SMEGSMEG 

Broth<tr Hl·8, BE, 80, BV ...... $99 . S149 ......... S249 
Doskpro386/16 .. ....... 1·2MB 10S069·001 S24S Canoo 1.BP4, 4 lito & + .•.••.. S118 . Sl64 

2MB 10S069Vl71 S348 CompoqPagemo1k 1S&20 ........................... S319 .......... S638 
4·eMB 10e070·001 S39S EpsonActionlomll,8000 ... $95 ... $163 ....... ... $229 

De1kpro 286E; 386·20; 20E; 2S; 2SE ...... lMB 113131.ClO I $59 Ep10n + 6000 ond many mo10 S9e ......... S\68 
4MB 113132·001 5178 fu ji11v7100&7200 .......... S199 . SV9 

Do1kpro 3e6S .............................. 4MB Board 113634·001 S229 HP Dcskjet 500, SOOC ond SSOC ......$59 [256K) 
4MB Module 112534-001 S179 HP2, 20, ....................................... S89 ......... S146 


De1kpro386·20E; 25E ........................... 41'1.8 113645·001 S239 3, JD, JP, 2P, 2P+ .. .. $103 ......... $159 

Oeskp10 Je6/33; Je6/331; 4e6/25; HPlll SI ..... .......................... SSO . $148 

33L;50L; Syslempro .. ................... 2MB 11Sl44·001 $102 HPloserJe14, lllSi,XLJOO .......................... Sl48 .......... S2e9 


8M8 116561 ·001 SJ69 l8Mto1er .d019, t10 19E!3.SM8) .... .... $169 
32MB 116568·00151478 18Mlaser 4029 .............................................. $139 


Compaq "M" ............ ........ ..... ............ 2·64MB 129160·001 $29e NEC 90, 290 . $118 

Dcnkpra 286N; 386N; 386SX/20; 20N , NEC 9S ..................................... SI 2e 

Portoblo 4e6c, Doskpro M, Systempro lT OKI 400 ................... .................. S99 

Se1i11 129160·001 , Compaq Pio Signio .. lMB 118688·001 $49 Pockord Bell PB9500 .................. $125 ....... S178 


2MB llB689·001 ses Po~sonic 44 1 0/4430 ................ Sll9 ........ Slee 

4M8 118690·001 Sl58 Poncsonic4420/.d4501 ...... Se9 . SlOe ....... Sl7e 

eMB 12e0n .001 $318 Ponol0nic 4450 ................ SlOS 


Prolino3/2S &25Z ......................... 	2MB l4\73e·OOI S89 Ponos0!\ic 44SS .. . Sl39 

8M8 141742·001 $299 0MS410 ...... ....... ..... $119 . $159 ......... $249 


Prolina 4/2Ssi, 4/33, 4/50 . . 2MBModule l416e3·001 $98 Stor LS04 ........................ S129 . S179 ........ $269 

4MBModulc \416e4·001 S\6e StorScrip14 ....................... s12e . 5178 ........ $258 

8MBModulo l.dl6eS·001 SJ1e Tosibo P090 Low6 .................... Sl19 ......... S178 


Compaq Pro Signio .. . .. 16M8 149320·001Sl295 TI Xl/ PSl 7/PS3S .. .......... . $48 


Systempra;Do1kpra ..... 6SKTEXPBRow7~: ;~~1:~:~\Si~~~ Malor Laptop & Notebook Memory 
1

Compaq Laptop & Notebook Memory ~~~E~lori ...........................~~ ;::~ ~1 ~: 

Conl\lfo 320, 32S ........................ 2MB 139497-001 SSS 4MB 37651 $238 


4Me 139498·001 Sl6e Bondwell8·310 ........................... lMB 2305().09100 Sl28 

BMB 139499·001 $318 Ooc pc320Noteboak ............. 2MBMod FHCIM·BA $149 


Sll/286 .......................... 1MEGM00 110235·001 $79 4M8Mod FHCIM·88 S29e 
4MEGMOD 110237·001 S218 8M8Mod FR·PCIM·BO S345 

Sll386 , lMEGMOD 11eJ03·001 S79 Dollloptop 212, 320N; 320NT IMBMod 310·3203 $79 
2MEGMOO 118304·001 SIOe 2MBMod 310·320.i $109 
4MEGMOD 118305·001 $175 Ooll325N; NC; No1ebookP.C. 2MBM.od 310·3210 $14e 

U.286 .......................... IMEGBRD 117081 ·001 579 DallNL20&Nl2SNTBK ......, 2MBlv\od 310·3213 S14e 

2MEGBRO 117081 ·002 $99 EplOnNB·JNa1cbook ................... 4Mll A808.501 S19e 

4MEGBRD 117081 ·003 $218 EplOnNB·Sl/20;25 .............. 2MBMod A808n1 s1Je 


Lle3e6S/20 .... ...... lMEGBRD 121 125·001 S98 25CNotebook ....................... 4MBMod A808781 S228 

4MEGBRD 12112S·002 Sl79 EvoroxTempoLX. LX20 ............... 2MB 00160 S87 


L!elilo/20, 2S, 25C ........... 2MEG BRO 129769·001 S13S &e1oxCorrier . ... 2MB 00263·00 $97 

4MEGBRD 129769·002 S2Je G1id1500 ....... . ......... 4M8 525e7 S19e 

8MEG BRO 129769·003 S398 Grid 1450SX ............................... 2MS 6200203 5148 


16MEGBRO $1395 Gold1torGS520, 386SXl6 ....... IMS N/A S98 
lTE lito/20 & 4MB N/ A S29S 
litu/2S;25C ..................... 16MBCord N/ A SI04S NCR3120No!t!book ........... 4MBMod 3 l20·KI04 5299 
Compaqlite4e6/25C ........ 4M8Card 142337·002 Sl9e NCR3170Notebook ...... ..... .... 4MBMod 3123·K104 S399 

8MBCord 1<12337·003 S37e PockordBell,Mogno..-ox, Mit1ubo .... IMB N/A See 
16MBCord l o\2337·004 $1198 4MB N/A $178r···········-----.. PonosonicCF170/270/370 ........... 1MB CF·BA165 $78


I •••• ........ I Som""9 No>•~••' 3865 ............ :: ~~: ;;:; 


I Prices change up and down call. Sipp I ~i,;:;.g:''~~'.~zE~: : ;;: MBC~~~: J:: 
I modules, add $3.00 each 1 ;~::~~MiiOO ;;: CEN,~~ :::: 
I DESCRIPTION IOONS SONS 70NS 60NS 53NS I Shorp8501 Colootor ................... 2MB N/ A SJ9e

I 256X9 S9 Sl 1 $13 s 1e I TITrcrvo!moto200CI ...................... lMB 256803.d·OOl I see 


64:lB!r!~ st~~ st!: $ : ~f:O~~~=s~m~:~:I~~~ ..::::::: :: 

2

::~:~::SJl sH! s::: 
699I ~~~;~~~EG(nPin) sso S I XINITH MEMORYr CALL FOR ALL MODELS 

1 mXJ62MEG17rno1 $85 $95 I AST" Memory
I 1X364MEG(72P!n) $149 S1S9 $189 I MODEL# tauu 1u MEMORY PART# PRICE 

500814·003 Sl48
I ~i:~~¥J~;;~~I n:; ~!~ ~~~: I ~:~~:21s~}2~~5("~~::: ::~ 500e14·004 $148 
.................... JeyNEREXEC3/2!t!, 3/25Sl·C ~..~... 4MllMOO 500984·001 S\68 

S129S
D-Ram Chips •STPOwEHxECLEL ............'~:::gg 500984-004 S99 

DESCRIPTION lSONS 120NS IOONS SONS 70NS 60NS 4MBM00 5009e4·001 $169 
64X 4 Sl .95 S2.25 S2.45 S2.95 8MBMOO 500984·002 $599 
2.56X1 STATIC Sl.95 $2.2.5 16MBMOD 500984-CX)J s 124S 
256X I Sl.OS Sl.45 Sl.90 $2.00 S2.0S S2.20 fOWERPREJ.\lVM486{500 . . 8M8 EXPKIT 500780·001 S279 
256X4 $4.4.5 $4,95 S5.45 SS.95 4/33; 3/33, , /660,PREJ.'JUM U ....... 16MBEXPKll SS9S 
lMEGX l S3.95 $4.75 $5..d5 SS.7S 386/25, JJ, 4B6/ 33;SX20 .... 4· 32 MB EXP BRO 50081e·OOI S29e 
lMEGXI STATIC $4.95 S5.25 500780·004 Sl4e 
1MEGX4 S\7.00 S20.00 S1400 ASl PREMIUM 3e6C/ 386· 16 ...... 4MB KIT 500SlO·OOe Sl79 
~--------------~ ASTPREMIUM3e6 ......... 4MBKH 500.510·004 S198 

CACHE MEMORY 

15ns 20ns 2Sns 

8KX8 4.95 4.45 3.95 
32Xel5.95 e.95 7.75 
6.d·l 9.9S 8.4.5 
64x4 9.9S 895 7.95 
161l4 8.95 5.45 4.95 
128118 49.00 39.00 

AST PREMIUM II, Je6SX/ 16; 

Je6SX/ 20, 4e6 37 &JJT ...... 4MB MOO 500780-004 S19e 

BRAVO lC 4255, 4/JJS, 

4/500, 4/660 .. .. .......... 2MB KIT 500987·001 S98 


4MBMOD 5009e7·002 Sl4S 
eMS KIT 500987·003 S298 

16MB $S99 
32MB $!200 

INTEL MEMORY BOARD 
fo r 286 ond 386 iylerm. ASO design 9ive1 !:MS iuppart in hordwora 
for up to 90X performance over lOftwore EMS. Up to eMB using 1MB 
SIMMS. Worh in both Bir 16 bil expansion i1ob 

OKMEG SSS 2MEG 514S 4MEG 520S SMEG S33S 

TIRMSz SHIPPING: UPS (Min. $8. 25) Shipping charges CONDITIOMS: 20% Restocking Fee on refunds. within 30 ~ ~~ 

ore non refu ndable. NET I0 on approval. Purchase orders days. No refundsoroxchongesoher 30doys. · WARRANTY ~~ 

from Un iversities, Fortune 2000 & Govemment Agencies., REPLACEMENTONLY. All PRICES FINAL. PRICES SUBJECT~ 

COD odd $5.00 (Cashiers check) TO CHANGE . Mf.g. po rt .#'s f.o' conv~n ienc~ only .~ 684 Well.s Rood 


We ship by 	 Trademarks ore reg istered w1lh their respechve Co. s. 386, # Boulder City, NV
0UPS, OHL, FEDERAL EXPRESS AND PARCEL POST 387, 287, SX, me l•odemo.ks of loiel Co•p. CW] 89005 ............................................................................... 


Circle 190 on Inquiry Card. 

http:l�odemo.ks


THE SAME 

BUFFER 


USED BY NASA. 

AND IT'S UNDER 


A MILLION 

DOLLARS. 


$695.00 

W hen NASA went shopping fo r a printer And although the SL is loaded 
buffer, they were looking for a fle xible, with state-of-the-art fea tures, 
high-powered buffer that was reliab le. And inc lud ing fu ll W indows 
don ' t th ink they weren ' t checking price compatib il ity, you don't 
tags, too. have to be a rocket sc ientist 

Our top-of-the-line, Buffalo SL was to use or insta ll it. Lio 
"'"""""''"""' 'O'. ,-.)

their performance choice. It also just N ow, does that mean 00_345-1' 
happens to be t he best va lue on it's better beca use it's eas ier? 
the market. O r it 's easier because it's better? 

Fox: 503-585 -.+505 
Response Code: 63SL3 

Buffalo is a registered trademark of MELCO, In c. O ther brands and product n:uncs arc trademarks or registered tradema rks of their respective owners . 

Circle 184 on Inquiry Card . 



WI NDOWS RT T HE 

SPEED OF THOU GHT_ 


Pl,ATN 'TAl,K AB()lJ'T' Y()lJR NEED F(lH SPEEl) 


AND 'l'HE DfFFERENCE BE'l'WEEN ISA., EISA AND VL-BUS 


msr: 

ISA transfers 

on an 8 bit wi.de dawbus 

msTER: 

second 1.ra11 sf er rates 

ona.16 bit widedatnbu s 

FHSTEST: 

NAGA's VL-Busrn 

system is capa.bleof 

tra11sferring mwd1t1.a.on 

a32 bit widedata bus a.t the 

rate of132M Blsecond 

SYSTEM BOTTl.ENECHS 
CRUSE 1.ENGTHY REDRRWS 

Redrawstaker1 /011g timebecause 

data displared on yow· monitor is 

bottlenecked. '/'heda.ta bus, 

peripheralscrnd CPU aren't 

operatingon the sameba.nd

width-the 1u1m ber ofbits able to 

pass through thes)~tem 's narronl!St 
l ' IJl l 01t~· 
( "11 011"1bottleneck-causing de lars 

Y
ou've looked al a 

zillion ads. It seems 

like everyon e's 

selling the same thing. You 

want the fastest 486 or 386 

availubleat thelowest price. 

And now,everyone's talking 

ISA, EISA and VL-BusTM. 

And how 111 uch more speed 

yon need. 

CRD. IMAGING OR 

GRAPHIC DESIGNERS: 


WORH SD TIMES FASTER 

RNO SMARTER. 


For CAD, imaging or graphic 

design users, VL-Bus' speed 

advantages arc incredible! 

Without all the wasted time 

spent waiting for screen 

redraws, you'll work up to 50 

times faster-and smarter. 
VESA®VL-Bus, transpar·ent 

to operatingsystems and soft

ware, is trnlythe new standard 

of performance-which more 

than 120 manufacturers of 

systems, chipscts and periph

eral boards haveadopted for 

their most powerful products. 

NAGR"S OUAUTY 

COMMITMENT TO YOU 


• 	 2-Ycar Warrant yon ALL 
Components 

• 	 Lifetime800 Nuntlmr for 
Service & Support 

• 	 FHEE! 12-Month Ou -S ite 
Scn1icc Co11tract0 

• 	 Nnx t-Day Heplacnuumt Part 
Warrant y 

• 	 45-Day Money-Back Satisfaction 
Guarantee-No Q11estiu11s 
Asked 

• 	 2'J..Hour DIJ.5 Tedu1i.,1I SnpJK!l't 

FREE! OVER A sumo 

WINDOWS SOFlWAAE 


BUNDLE Wffil ANY 

WINDOWS VL SYSTEM! 


NAGAgives you more v11lue, 

mure eapaliilit y to start fast. Our 

WI NDOWS VL-Bus systems 

include: 
• 	 Norton Desktop for Wiutluws· 

• 	 Loins SmartSuil t: (ind mies 
Lotus l2:l with smartpak, AMI 
Pro3.0 word prOCt!i'\5or package. 
Frccla11c1 ~ Grapl1i cs presen
lalion gra11hics package, Lotus 
Organizer am\ ce Mail HeuuJte) 

•fomn~·n·i11/ knJi1\!! r.~~~ I on /(/')r 1111rrhillf! o,11 i11111J11.1 up1Jirn b/J•!IJ!ei: Ill.I. lm1i~ no1 111uilu blf' in cvrtuin Jlu ta. l.J.U."' fll'lfMlllU muilu l.b fOI" bu..Untose1 /tu lllllll /Ito )0011 OOl 
••/2·monrh on-siteJtrrire m11r 1ml b.•muifoble in rrr//J ill ll'ltlOll' loc111 ioll.l.. lnld i.i 11 rrmlemurk of Intel Uir11(!mtion. Oiher bmnil numf'3U lf' ln11km11rhof1heir ret/fflitl'f"Om/,(]ll ie. 
/!rin.'\, m11f l/:j 11 m1iur1.1 rmd ro~!/101w11r.1 1 l'mlun.1u/ijt'CJ f11d11ml)C 1rit /1 u11/ nulife J'rirt'S ilo 1wt i11 rl111/c ship11ini; ur 111111/imb/e 1.1i/cs Ill.I. J1110C.W iJ 11 rl'j; falrret.l rmJemurk uf:\ ui()jmk 

l-800-S68-6242 

Circle 202 on Inquiry Card (RESELLERS: 203). 

WINDOWS SOL.UTION 
486- VL 

• Intel 80486 Processor 

• 4MB RAM (exp. to 32MB) 

• 	 128K RAM C.ache 
(exp. to 256K) 

• 	 210MB <15 ms IDE 
Hard Disk 

• Tcac 12 & l.44 Floppy Drive 

• 	32 llit VL/IDE1/0 
Contl'Oller 

• 32 llit VL-BusThill 

15" Flat N/T SVGA 

(1280xl024) 


• 101 Enhanced Keyboard 

• 	 Vertical Case with 250W 
Power &2nd Fan 

• 	 MS DOS 5.0, Windows, 
Mouse 

• 	 WINDOWSSOF1'W ARE 
BUNDLE 

'186DX-33 MHz $ 2_295 
4ll6DX2-50 MHz $ 2.395 
486DX2-66 MHz $ 2.595 

OHDEH TODAY TOLL FHEE 

l-800-SGB-Ga.42 
Fax orders: 602/820-3153 


Direct & international line: 


602/820-3294 


Hmu-.7•LitLto7pmM0t1-F1i., 


9a.m. to 4p.m. Sat. &Stm, MSf 

Purchase orders 

accepted from 

Fortune 1,000 Companies 


&Universities. 

Commercial leasing available. 


.\lKJGJ:1l \' ti-\ 1.)i.., M,-. Amriml:Ajn :;.;nllJ)ll 

EXECUTIVE SOLUTION 
486- VL 

• 	 Intel 80486 Processor 

• 	 4MB HAM (exp. to 32MB) 

• 	 !28K HAM Cache 
(exp. to 256K) 

130MB <15 ms IDE 

Hard Disk 


• 	 Teac 12 &l.44 FloppyDrive 

• 	 32 Bit VL/IDE I/O 
Controller 

• 	 32 Bit VL-Bns 2MB 

14" Flat Nil SVGA 

(l280xl024) 


• 	 101 Enhanced Keyboard 

• 	 Desktop Case with 200W 
Power Suppl y 

• 	 MS DOS5.0, Windows, 
Mouse 

• 	 WTNDOWSSOFTWAH E 
BUN DLE 

486DX-2S MHz $ l.795 
486DX-3H1Hz $ l.995 
486DX2-50 MHz $ 2.095 

1520 West Mineral lload 
Tempe, AZ 85283 

http:l-800-SGB-Ga.42


--- ------ - - --- - --- - ---- - - - - ---- - --- - · 
Notebook 

Thinkpad 300 4/120 ....... ... .. ..... .. ........... 1730 

Thinkpad 700 4/120 ................ .. ... .... .. .2699 

Thinkpad 700 Color 4/120 .. ... ......... ... ....3995 

IBM ValuePoint (VESA LOCAL BU S) 

486SX/25 4/120 MDL F30 ... ... ...... ... ......1199 

486SX/33 4/120 MDL K30 .................. .. .1399 

486DX/33 4/120 MDL M30 .... .. .. ... ... ......1699 

486DX/33 4/340 MDL 84M70 ................2109 

486DX2/66 4/245 MDL W50 ...... ..... .. ....2359 

486DX2/66 4/340 MDL W70 ........... ... ... 2545 

486DX2/66 4/527 MDL W90 ................ . 2995 


Monitor Extra 


Modems 

ZOOM 14.4 EXT.SIR Fax ......... ... ..... ........ ....... 299 

ZOOM 14.4 INT.S/RFax ............ ...... ....... .. .. ..249 

INTEL Satisfaxtion 400..................................439 

INTEL Satisfaxtion 400E .................................479 


TOSHIBA NOTEBOOKS 

Toshiba 4400c, 120 meg ...............................3625 

To shiba 6400MM, 200 meg ............... . ... .. ... CALL 

Toshiba 4500, 120 meg .......... ..... ... ............ .. CALL 


Ca ll for pricing on other brand namemodels 


CD ROM/Multi Media 

Toshiba TXM3301 w/controller .....520 

NEC CD ROM 74 w/o controller .. .. 605 

Sound Blaster 16 ASP ....................245 


BRAND NAMES 
 romPAa 
All Prolinea systems are Local BusLOW 


Prolinea 4/25s, 4/120 MB Win+.. . ......... .1225 

Prolinea 4/25S,4/240 MB Wind+ .... ...... .... ......1425 

Prolinea 4/33, 4/120 MB Win+ .... ... .................1625
PRICES 

Prolinea 4/25CDS, 4/120 MB Win+ ....... ...... . 1665 

Prolinea 4/50, 4/240 MB Win+ ..................... 2055 

Prolinea 4/66, 4/240 MB Win+ ............. ........2255
LEADER 

DESKPRO 4/33M, 4/340 MB Win ............ .......3125
SINCE 1983 
DESKPRO 4/50M, 8/240 MB Win .....................3075


We export to Europe, Asia DESKPRO 4/66M, 8/240 MB Win .....................3305 


Contura Notebook 3/25, 4/120 Win+ ................1675 

Cantu ra Notebook 4/25 4/120 Win ............ .. ... .. 1995


Apple Contura Notebook 4/25 color, 4/120 Win ... ... ... 2695 

Contura Notebook 4/25CX 4/120 Win ...............3325 


Mac PowerBook LTE Lite3/25C, 4/120 MB Win .................. .... ....3725 

160, 40/80/120 MB ................... ... $2,230/2,540/2 ,860 
 LTE Lite 4/25C, 4/209 MB Win ..........................4299 

Duo 210, 4/80 MB........ . ................$2150 
 Portable 486DX2/66C, 4/210 MB Win...............6745 

180, 4/120 MB.. .. ....... .......................$4,160 
 Portable 486DX2/66, 4/525 MB Win .... .. .......... .7755 

Win+ MS-DOS 6, MS-Windows 3.1, Compaq Mouse 
Mac Centrls650, 6/230 MB . ......$3080 Win+,Win plus PFS;Works/Windows, 5.25' FOO, Modem 
Ouadra 950, 810 MB ...... ...........................$4390 
 ' Please call for updated prices' 

14' Mac Color Monitor... ............................$499 

Extended Keyboard. ... ..... ............ .. .. .. ....$159 

LaserWriter Ill , 4 MB .... .. ....................................1,795 
 ~ N 0 V E L L SPECIALS 

Authori zed Dealer 
Netware 386 V.3 .11 

5 users ... .. ...... .....625 10 users .. .... .....1395 
Power Exec 386SU25, 120 meg .. . ....2395 

AST 
20 users .............1895 100 users ...... . ..3795 


Power Exec 386SU25C, 120 meg ...................3575 
 NEW Netware 4.0 
Power Exec 486SL25, 25C, 200 MB .. .. .. ...... ... .. ...4250 5 users ............. ...925 1Ousers ............2125 

Call for all AST, Bravo and Premium products 25 users.. .. ..........3075 50 users ......... .. CALL 


Adobe Central Point Intuit MicroProse Spinnakor AdobeSoftware Fonts 
Aldus Corel Lotus Micosoft Symantec IQ Engineering

From: Borland IBM Mathematica Quarterdeck WorkPerfect From: Micrologic 

PR INTERS Video BoardscQmpUte r S Made in USA Tape Back-Up Drives 
ATI GraphicsPanasonic 2180 ........... .289
486DX2/66, 4MB RAM, 200 meg HD ...... ..... ... ... ..... .... .. ... 2195 
 Colorado Ultra+, 1 MB .. .. ... ........295 


486/50, 4MB, 200 meg HD ......... ... ... ..... ... .... .lff..~~ ..... ....1960 
 Panasonic 2624 ...... ...... 390
Jumbo 120 Int ... ... ... 145
Local Ultra Pro, 1 MB ..... .......435

486/33, 4MB RAM, 120 meg HD .................... Siis···· ·· ...1620 
 OKIDATA ML320 ............ 315
Jumbo 250 Int .........195 
 Ultra Pro, 2MB .. ........ ..515
386/40, 4MB RAM, 120 meg HD ..... .. .. ...... ..... .................. 1390 
 Trakker 120 Ext ........355 
 OKIDATA ML390.......... .. 460
All Systems Include: Ultra Pro, 2MB EISA ...575 

Trakker 250 Ext .......410
•2 S/1 P/1 Game Ports, 101 AT Enhanced Keyboard, Mouse HP DeskJet 500 ........... ..399 
 Diamond 
•1 .2 (5.25") & 1.44 (3.5") meg TEAC Floppy Drives Syquest HP DeskJet 550c............699 
 Stealth 24 , 1MB ..........175
•SVGA card w/1 meg & SVGA 0.28mm Monitor 88 meg kit Int .... .. ... .425
•MS-DOS 5.0 & MSWindows 3.1 (complete w/manuals) HP PaintJet ............ ....... 705 
 Orchid Fahrenheit 

88 meg Ext ... ... ... .. .. .. 625
•One year parts and labour limited warranty VESA Local Bus ........ $235
Epson, Citizen ..............CALL 


Hard Disks Maxtor 
Conner LXT 340 meg ............... ... .....619 SVGA Monitors LASER PRINTERS 

HP LaserJet 4SI .. .......... ..3225 OKI OL 400, 800 ................CALL
LXT 535 meg .........................919
CP30104H, 120 meg ... . .......269 
 NEC 3FGX, 14" .. ... .. .. .645 
 HP LaserJet IV ..................1395 OKI OL 840 P.S ...................1720
Micropolis (SCSI)CP3204, 212 meg ..................349 
 NEC 5FG, 17".... .......1375
1624 670 meg ........ ... .. ... ...1195 
 HP LaserJet lllP ................CALL Panasonic 4450 ................1295
Quantum (ELS/LPS) 
Viewsonic 4E, 14" .... .. 3251598 1GB SCSl2 ... .... .... ......1475
ProDrive 170 meg ................275 
 HP LaserJet 4P ..... ..........1188 NEC Model 95 .. ..... ............1385 


ProDrive 240 meg ..............395 
 Fugica, Micronet, Seagate Viewsonic 8, 20" ... ...1785 HP Laser 40 .... .... ............ ..CALL NEC Model 97 .. .... ...... ... .....CALL 

ProDrive 525 meg ...............995 
 CALLFOR ALL MODELS Aamazing , 14" .. ... .. .. .. 335 
 Compaq Pagemarq 20 ........4295 


WE STOCK: CALCOMP CREATIVE LABS EPSON MOUNTAIN TALLGRASS 
ADAPTEC CITIZEN HOUSTON INSTRUMENTS HAYES KINGSTON US ROBOTICS 

BOCA INTEL TEXAS INSTRUMENTS MAYNARD LOGITECH MEGAHERTZ 

Computerlaneinc. 

Compaq is a Registered Trademark of 

Compaq. IBM is a RcgistreredCorporate Accounts Outside California: 1-800-526-3482 Trademark of International Business 
Volume Discounts Machines.

Inside California: 818-884-8644 • FAX: 818-884-8253 ALL QUOTED PRICES REFLECT AAnd 
5% CASH DISCOUNT 

Consultant Orders Visa, MasterCard and American Express7~00 Topanga Canyon Boulevard, Canoga Park, CA 91303 
also acceptedWelcome Hours: Monday - Friday 9 -6, Saturday 10-5 Prices subject to change without notice. 
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The New 386SL Sub-Notebook 

BICOM SL 
- Weight 2.2 lbs (Bicom & battery) - High Resolution (640X400) LCD screen 
- Dimension 9.00" x 6.36" x 1.22" - 1 parallel (bi-direction), 1 serial port 
- Intel 386SU25MHz processor - External 1.44 Mb FOO (optional) 
- Support 387SX co-processor - Multi-function port for external 
- 2Mb Ram keyboard and extra serial port 
- 80 Mb Hard Disk - DR DOS 6.0. File Transfer software 
- 5AA size NiMH Batteries & serial Download cable 

(3 hours operation with PM enabled) - Universal AC/DC adaptor 

Option: External Floppy Drive, Mini-Track ball Multi function port cable, extra batteries. 

30 day money back guarentee. Life-time technical support. BICOM SL $995 
Ask also B280i $795

A1Sc® 1-800-33&·2280 
U.S. OHice: ABC Computer (U.S.A.) Corp. Headquarters: ABC Computer Co. Ltd. [II ~ 
2531, 237th Street, Suite 122, 28/F Wyler Centre Phase II , 200 Tai Lin Pai Road. • . . , • VISA 
Torrance, California 90505. U.S.A. Kwai Chung, N.T. , Hong Kong. Tel : 852-481611 8 The Intel Inside Logo is a trademark of Intel Corporation 

Tel: 310-3254005 Fax: 310-3256369 Fax: 852-4815836 Telex: 52178 ABCTC HX All brand names are registered trademark of their respective owners. 
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PS/2 90 XP, 95 XP, P7S lpalrsl, 56, 57 1am, PS/1 Pro M2125 
2MB 6410902 ............................... 189 

PS/2 90 XP, 9S XP, P7S, 56, 571a111, PS/1 consultant , 
Essential &Elpert models 111, 115 &114, PS/ 1 Pro M2125 
RS/ 6000 POWERstatlon/ POWERmver 220 series 

4MB 6450128 ....... $149 8MB 6450150 ....... $299 
Expansion boanSs for so, soz, sssx. 60, 65SX 

2·8MB w/2MB 149n59 ..... .. ..................... $269 
Elpanslon boards for au models 70 & 80 

2-14MB w/2MB 34FlDn ............ 1!29 
Compaq 
ProUnea 3/ 255; 5/ 25ZS 

2MB 141758·001 .... $89 8MB 141742·001 .. $289 
ProUnea 4/ 2Ss, 4/ 55, 4/SO 

°Widvantaget 586SX/20; 25, Advantage! Pro SX/2S, Bravo 3/ SSs.i-1fi 2MB 500962·001 .... 575 BMB S00962-002 .. $!!9 
~Advantage! Pro 4860X/35; SX/25, emo LC 4/25s; 55; 35s; 

50d; 66d 
4MB 500987·002 .. $159 16MB 500987·004 . $499 

Premium 586/ 25; ss; SST, Premium 11586SX/16; 20; 25 
1MB w/ WPB 500780·005; 002 .................. $59 

Advantage! 486/25; 55; 35p; SX20, emo 4/55; 25; 
~Premium 4/2S; SSTE, sener SE 4/ 33 
~ 2MB W/ WPB 100718·004; 780 -00S ·········- S119 

Premium !86/ 331, !86SK/16, Premium II !86SK/20; 2s 
4MB W/WPB S00780·004 ... ........... S1S9 

Advantage! 486/ 25; 35; 55p; SX20, Power Premium 5135; SS; 
555, 4/ SOd; 66d, Premium 586/ 55TE, 486/ 25; 25E; 25TE; 55; 

Compaq T1DDOSE/ lE/ XE; 2000, 2DDOSX; sxe, 
conturo3/20, 3/ 25, 3/ 25< 4MB .......... 1169 T22005XandT1BOO Satelllteserles 

SMB S!09 
LTE386S/20 4MB ..... S1B9 T1200XE, 1600, and 5100E 
LTE Ute20; 2S; 2SC, 25e 4MB .......... $1S9 131005K, !2005X, and SXC 

BMB .......... l!S9 
16MB ...... 11299 moo 

LTEUte4/2Sc$ 	 4MB ..... ... S219 Tl!OOIL 
BMB .......... $359 
4MB . ....... 5219 

2MB ............ 179 
4MB .......... 1159 
BMB ......... 1289 
2MB ........... S89 
2MB .... ...... 189 
4MB .... 5149 
!MB .......... 5149 
4MB .......... $169 
BMB ......... S469 
16MB .... ... $815 

Pl/ 1286, 3861X 2-300 / 400 series Z-420/1~ l-425/ IX, Z-433/ DX, Z-433 / 5X 
2M8 9ZF9931 , ........ 189 92F9694 ....... 1149 4M8 ME-100 .. .. 1159 16MB ME-90 .......... IS99 

PS / 1 consultant , Essential & Elpert models 143, 144 & z.serm 425SE, 433DE, 4SOOE 
PS/Valuepolnt all models empt cu series 4MB ME ·432 ........ $169 SMB MMOZ ......... $319 

4MB PN NA ........... $159 16MB PN NA ........... $579 Z.Statlon 325Sh; sn, 42DSEh; Sh; Sn; 25Sh; 33Deh: Dh; SOXEn 
PS/2 211286, 301286, & memory adapter 149ns9 1MB ME-70 ··········· 149 4MB ME·100 ......... 1149 

2MB Kit 30FS360 .... ......... S79 Zenllll Z-386120; 21; !! & m 
PS/2 !SSX; LS, 40SX, soz, SSSX; LS, 6SSX; LS, 70, & XSl3Hon 1MB ZAlBOOME ...... 149 4MB ZAlBOOMK .... S149 

1MB 6450603 ......... $49 ZMB 6i150604 ......... $79 zenith Z·386SK/ 20, 2B6lP+, z.ts 
~/2 7D ·A21 ; A61 ; 821; 861, PS/ 1 Consultant , Essentlal & ZMB Klt 2·605·1 ...... ......................... SB9 
Elpert models 111, 113 & 114, PS/Valuepolnt en series zenith 486/ l3ET; zse 

2MB 6410608 .. ........... 179 4MB ZA4200M2 ..... 1189 16MB ZA4200MB .. . S619 
PS/2 !SIX; LS, 40SX, SSSX; LS , 6SSK; LS, XSl3Hon, PS/ AST 
Valuepolnt cu series & adapter board 34F3011 or 34F30n Bravo 3/25s 

4MB !4F29!! or B7F99n ............ 1149 2MB 100710-004 .... 199 BMB 500824-002 .. 5!19 
PS/2 35SX; lS, 40SX, PS/Valuepolnt CU mies Advantage! Plus 486DX/35; DX2·SO ; DX2·66 

8MB 64S0129 .............................. 1299 4 4MB SOOS10 ·00 B.. 5179 SMB 500824·001 .. 1319 

,f'~ ::: ::::~:::: ::· s~:: ::: :::::::::: ::· S:~: ~:::~:~~\:~:ii~~; ; ::6121; !!, 486 / ll; SK/20 

DeskPro 586·20, 20e &25 8MB w/ WPB 500780 ·001 .................... 5289 
4MB Module 111112-001 .... 1119 Hewlett-Packard 

OeskPro 386S/ 16 
4MB Module 112134-001 ............ ............. 1179 

OeslPro I series, 286N; 386N; 586SX/20; 20N 
systemPro LT series, Proslgnla PC server 486/55; DX2/66 
Portable486c&M5erlesexpanslonboards 

4MB 118690·001... $1SS BMB 112877-001 ... Sl1S 
ProSlgnla PC Sener 486/ 55; OX2/66 

.:~~ 16MB 149320·001 .. 5999 l2MB 149147-001 , S2439 
~ systemProXLl486·501 
i ~ 16MB 136816-001 .. $799 !2MB 136817·001 . $1S99 

oeskPro 586·33, 486·55, & systemPro 
2MB 115144·001 .... 199 8MB 116S61-001 .. 1289 

D E LL 
Power Desktop 325D, 525P, 5550, 355P, 455P, 486P &4860 

1MB 310-2505 ........ SS9 4MB 310 ·2507 ...... 1149 
PowerUne won:statlon 42D; 25; SS ; SD ; 4SOOE/Z &466DE 

2MB !10-2466 ........ 199 4MB !10·2467 ....... 1179 
BMB !10-2468 ...... 1!19 !10-2469 ...... S629 

4MB .......... 1179 
8MB .......... 1649 
16MB ...... S1249 

Premium Exec 286, 586SX/ 20; 25; 2SC 4MB .......... 1129 

SLT286 
SLT3865/20 4MB ... ..... $179 

IBM 
Thln~Pad SOD 2MB ... ..... S1S9 

BMB ......... $429 
PS/ 2Cl575X, ThlnkPad700and7DOC 4MB .......... S219 

BMB .. ...... 1369 
NS1 Notebook IAlll 2MB .......... $179 

4MB . 1249 
l40SX, N355Xand PS / Note182 4MB ... ..... .. $1!5 
l4DSXand PS / Note182 8MB .......... $2BS 

~ PS/ NoteN4SSL 2MB ......... $1!6 
N E C 

UltraUte&CellularWon:statlon286F 4MB Sl69 
Ul traUte &Cellular Wo rkstation SX/20 2MB , ........ 1179 

8MB ..... ... SS99 
Ultnute Ill, SV25C 2MB ... ....... $119 

4MB .......... $199 
Ultraute SV20, SV20P 2MB .......... 1119 

6MB .......... $289 

Vectr• 05 / 16S; 20PC, Rl/20; 20C; 21, 2SC 
4MB Kii 01542 or 1642A . ................ 5169 

Vecln 386/ 16N, 386/20N, !B6/ 2SN PC 
2MB 02406A ........... 179 BMB D2404A ........ S279 

Vectra 486PC; 486/ ZST; 486/ 55T; 4865 / 20; 486/2SN; 486 / 
33N; 486 / SON ; 4B6 / 66N 

2MB 02!81A ........... SB9 BMB 02152A ......... S309 
Vectra 586/25; 486 / 25U ; 486/ 35U; 486 / 50U; 486 / 66U 

2MB 02!81A ...... ..... 189 BMB D2152A ......... 1!09 
Vecln 486 / 2SN; 486/33N; 486 / SON ; 486/66N 

16MB D2676A . ............................. SS79 
NEC 
PowerMate 286 / 12; SX/16 &SX/20 

2MB Kii OP -410·810! ... .................... 199 
PowerMate586SX/201; 2Dvl ; 161; 251 ; 486 / SOl; 4B6/SSI 

8MB Kii OP-410·2101 .... .. . .. 1279 

Texas Instruments 
TravelMate sooo lall models! 2MB ..... .. ... 179 
TravelMate 4DDD !all models! .t~'f 4MB ..... .. . 1199 
TravelMate WlnSLC/25 w 2MB ..... .•... 179 

Toshiba 

14400 and T6400 !all mode ls) 4MB .. ...... $169 
8MB ... ..... 1309 
16MB .. $615 

moo 2MB .. ... 189 
15400, T52DO; T5200C and T8500 2MB ····-······ 189 

8MB . S279 
zenit h 

2-tlotel20L, 320Lb, !25L, !2SL!$2MB .......... 1169 
8MB ...... 1369 

z-sport42DS, 4255 4MB ·······--- 1189 
z-sport5255 2-6MB ....... 11!9 

4MB ... .. .. 5249 
MastersPort586SL, SLC, Sle 2MB ........... S99 
MastersPort3865X 2M8 . """' 1109 
SupersPortSX; 286e;SllmsPort 2MB , ....... S139 
supersPort286e; StlmsPort 4MB .......... S279 

wealsocarryalargel nven tory ofmemoryupg radesfor other 
name brand lap top and notebook systems. Please contact 
ou r sal esstafffor lnformatlononyour speclflcmode l. 

Laser Memory ' 
HewlettPacka rdLaserJetlllsl,4,4M&Xl300 IBM Lam 4029 All Models 

4MB C206SA ......... S149 BMB C2066A ........ $299 4MB 11ems .......... 1129 
Hewlett·PackardLaserJetllP, 111 , lllP, 111 0 canon LBP ·4, 4Ute, 4Plus 

2MB !!47SB ........... 191 4MB mne ........ $119 1MB S6!-22!0 ...... S119 2MB NIA .. 1169 
Hewtett·PatUrd LaserJet II & llD canonLBP·lll&BlllPlus 

2MB !!4448 ......... S102 4MB 334458 ....... .. S160 2MB S63-2!SO ...... sm 3MB m-2360 .. .,, 1299 

Kingston processor upgrades Improve Ille performance 

of ODS s.o, Windows, 05/2 and other business, graphic 
and CAO/ CAM programs without purchasing a new 
system, look l1J Kingston Technology! 

SX/ NO WI 
2SMHZ llXI .............. $199 !!MHZ ISXI ..... S219 

SLC/ Now! 
~ 20MHzl5LCI ............ 1129 l!MH!ISLCI ............. 1219 

SOMHZISLC I .................................. ... 1!99 
486/ NO W! 

25MHZISXI. ........... 1429 llMHz IDXI .............. 16S9 
MlcroMAST ER 

2SMHZISXI .... SB29 3!MH! IOXI ... ......... $1299 
Wlll14MBadd .......... S149 WllhBMBadd .. ... 1289 

ATMaster 
2SMHz ISXI , ........... 1999 SSMHZ IDXI ............ 114!9 
Wllh4MBadd .......... $149 WllhBMBadd .......... 1289 

Fax Modems 

fil!dl PC Magazine says, '1he Viva's data· 
I ~ transfer performance was excellent!" 
~ PC Magazine December 8, 1991 

VIVa lnternalM odems 
14,400bps V.52/V.42 modem, send &receive FAX .. 5219 
24 / 9600bpswlthsend / recelve FAX ............. 589 

VlVaElterna l Modems 
14,4DObps V.52/V.112 modem, send & receive FAX .. 5279 
24 / 9600bpswlthsend/ recelve FAX ... 595 

~..-f!'.!. Megahertz 
CORPORATION 

For AST, Compaq, IBM, Sharp, Tl , Toshiba, Zenith and 
many other Laptop and Notebook Systems. 

PCMCIA 2.0 Interna l FAX/M odems 
14,400bps FAJl/Modem, Aul<>sync .........tJ;f'"Y:..... 1495 

::::r~ 0 a~b:~:::~;~;;;;r;; : 5 &v:4vv~ibi; ms 

14,400bps FAX/Modem, Autos ync ....., ... 5499 
24 / 9600bps FAX/Modem .................. 5219 
External Pocke t Modems for any RS-232 seria l Port 
14,400bps FAX/Modem, Autosync ...... ... 5579 
24 / 9600bpsFAJl/Modem ................. 1189 

Video cards 
Diamond computer 

Stealth Pro1MB ....... 5249 Stealth Pro2MB ....... l!S9 
Sleallh241MB ......... 5169 SpeedSl3r24K1MB .. 1159 
Viper VlB 1MB .......... S319 Viper VlB 2MB ......... 5409 
Stealth VlB 1MB ....... $249 Stealh VLB 2MB ........ 5569 

we also carry All, Number Wne and Metheus cards. 

• 100% compatible in form , flt, & function 

• All products user Installable 

• Installation Instructions Included 

• Toll-free technical support 

• Thousands of Items in stock 

• Manufacturer's warranties 

• corporate PO's, APO/FPO's welcome 

• Government and Educational pricing 

• International orders welcome 

• Special volume pricing 

• 24·hour fax line 

• same day shipping 

• Overnight delivery available f:ttt.;,lf 
• No surcharge on credit cards 

~O\\ ANV Mllllo,f> 
we stock upgrades for over 1100 -" 

computers and printers ..._ 

NOl \.\~'\~~ 

800/648-9866 
INTERNATIONAL 

7'14/588-9866 
FACSIMILE 

7'14/588-9872 
Business hours: 
Monday· Friday, aam-spm, P.5.T. 
Saturday, 9am-3pm, ORDERS ONLY 

Mail or fax orders to: 
First source International, Inc. 
7Journey.,._,..."l"'I,.._.__,....,___ Aliso Viejo, CA 92656 

Industry Standard 30-pln SI MMs 
1Me19·70or8Dns, Fast Page Mod e .......... 555 
4MB1970oreons,FastPageMode ..................... $129 

36-B ll, n -Pln SIMMS 
s12M156·70oreons 12MBI 
1MB 136·70 orBOns 14MBI 
2MBl56·70or80ns IBMBI . 

........... 579 
...... ... .. ...... 5149 

.... 1289 

TtrmsandCondltlons: Mt11K1ryproducb1rtt11trdp1rtr, 111ullfi1ctJ11tt's 
numbm ut 101 fOlll t11rmnltntt. Frti~trt ctm11tt ut 1111n ·rtfualllblt. A 
RMA number Is rrqulrf<I ftlr 111 mums. All n!Xl·drifcttrt rmm. 
unolM!n t cl, rtfustc1 , orunctl ledonlt n , .i1111eHb/tctto1 20% mtoU111 g 
ftt. Prlc tt Hd Ulllilblttlf ue subl tct to d11n gt wlt!!IOl1 nDtltt. Pllrdlilst 
pri ces 11 tilt tlmt or order art Anal. First soum lnttm1tlou1 uanot lit 
rtsponstblt f1l1 trron In rypogr1plly or pltotognpbf. Wt •IH bt1t 1n1 
111Vert1sl'dptltt w11ldonlyonldH1tlt.Jlbnn0t, Dfffraot9ooclforSIMMsor 
ORAM. Tradtmuts and rtg lsttrtd tneltnun.s art ot thflr mp«tln 
cornp;inlrs. 

we•11 meet :or beat anv ad11ertised price! 

CALL THE UPGRADE EXPERTS TOLL FREE 800/648-9866
A0693 



COPIER TONERS
We Carry CANON 

F41-2302-100 .. ...... ..... . $ 75.00 
F41-4102-710 .. .... .. ..... .. 100.00 
F41-4214-700 ................ 89.00ALPS SI 
CANON COLOR -

BASF bottii. F41-6811-000 .... .. ....... . $ 83.00 
F41-6821-000 ... . .. • . • . .. .... 83.00canon 
F41 -6801-000 .... . .... ....... 83.00
DISKETTES (10 per box) RICOHCEnTRDnlCS KONICA

DESCRIPTION Il2K _BMEMMfil 3M TONER 6000 + ..... .• •.... $ 12.95 

·OTIZEN- CZZWJI 5'/•"DS/DD $ 2.75 3.15 3.45 3.75 TONER 80 PLUS ......• ...... 27.95 
 946-181 .. ............ " ... $ 9.25 

946-241 .. .. .. . .. ..... 12.25CREATIVE LABS INC. 	 5'1•" DStHD 5.25 5.15 5.45 5.75 TONER 150 PLUS ...... ...... 27.95 

3'/2° DS/DD 4.35 5.15 5.35 5.35 OPC KIT 80 . . ... .. ...•...... 96.95 
 947-376 ..................... 31.25 


CUUIS Dil.t.tproducts 3''" DStHD 6.95 7.85 8.1 5 0.95 oPc KIT 01 ......... . ... ... . 96.95 
 MINOLTA 
8915-743 ............. ... .. $ 12.90 
..-------------· OPC KIT 150 . . ....... ....... 93.95 

8915-348 ... . ... . • . • .... . . ... 27.90l!llllllHD Dysmr BULK DISKS (Inc. Sleeves & Tabs) ...K..YlllO!lllC...E..R•A----.. 8931 -202 .. . .... ...... . . . . ... 76.90 

DESCRIPTION .EQ!!MAI JlliEQBMAI ~  MITAEPSON" EXABYTE 	 5'!."DS/DD $ 0.20 0.19 0.32 TONER ........ ...... ..... $ 25.00 

5'/."'DS/HD 0.29 0.27 o.30 DEVELOPER . .... . ... • ..... 106.00 
 37037011 .. .. ..... ... ..... $ 12.25FACIT 'ii FUJITSU 37041011 ..... ........ ........ 5.25 

3"2''DStHD 0.51 0.47 o.54 FUSER ............ . . ...... 156.00 

3'/i'DS/DD 0.34 0.31 	 0.36 DRUM · · . . .. . . .... .. ..... . . 111.00 

37042011 ... .• . . .• ' .. . .. ..... 27.25
G ;UHAM IUUETJCS RICOH 
887051 .... . .. ...... ...... $ 5.75.GENICOM ~ DATA CARTRIDGES DIGITAL 
887132 ...... . •... • . •. .. ..... 6.75
m ~ IBM DESCRIPTION ;iM,_ MAXELL DYSAN LN03X-AC TONER KIT ... . . $ 32.75 
 887143 ......... ' . .... ...... 17.75


DC-2120 $ 	 LN03X-AD OPC KIT ... ...... 104.75
13

.
95 12

.
95 11 

.
95 SHARP~~ DC-6150 	 TK-50 TAPE CARTRIDGE . .... 16.75i·JEGJC 	 15

.
25 13

.
95 12

.95 SF-730MTI .. .. .. .... .... .. $ 16.50~ DC-6250 	 TK-70 TAPE CARTRIDGE ..... 26.75
20

.
95 17

.
95 16

.
95 SF-830MTI ....... .... . ...... . 14 .50
M. TAUY DC-6525 24.95 21.95 19.95 TK-85 TAPE CARTRIDGE . .... 27.753M 	 _____________... RA60-P DISK PACK .. ....... 595.00 
 SF-980MTI ....... .. . . . . .. .... 33.50

maxell MICROSOFf • Dec Ribbons & other supplies TOSHIBA
Nashluia ·f!IEC 	 STREAMER CASSETIES Please call for the lowest prices. T-220P .. .. .. .. .. .. .. .. .$ 17.80 

T- 61P ...... ........ .. ..... 7.80IOMEGA (Bernoulli Cart) T- 68P ...........• .. . ....... 8.80
OCLI OIQD\~ CS-6~25 I 60MB I CT~S11.75 
5 'I•" GOLD 20MB ..... $ 53.00CS-600 XD .. 12.25 150 MB CT-600N ... 16.75 XEROX 
5 W' GOLD 44MB ..... 83.00olhndll OLYMPIA sx ... 19.25 cr-6ooF ..cs-600 600 MB 23.75 6R-229 ... .. . , . , . • . , ..... $ 27.90 .... 124.00 

6R-244 ...... 51.90OTC PACIFIC DATA -------------· 55 ''I•"I•" CLEANING KIT . . . 30.00.. 	 GOLD 90MB 
6R-257 ..................... 41 .90
4 MM & 8 MM CARTRIDGESPanMonic 

DESCRIPTION TDK SONY EXABYTE 
4MM 60 Meter $ 6.75 8.95 

llPolaroid QMS 	 SyQUEST (Removable Disk Cart.) IBM 
88MB DISK 1-Y R WARRANTY$ 89.00 


~hof" 88MB DISK 5-YR WARRANTY . 94.00 RIBBONS LASER
4MM 90 Meter 8.75 10.95 Call 
8MM 112 Meter 6.75 10.25 12.25 44MB DISK 1-YR WARRANTY . 62.00 1040150 . .$ 8.20 1348330 .$ 520.00

OJnia. Hmm- 44MB DISK 5-YR WARRANTY . 64.00 1040282 .. 45.30 1348331 .. 295.00 
1040440 . . 11.40 1348347 . . 170.00 


&)>sean;ate 0 PTICAL DISKS CANON 1040930 ... 1.so 1340349 .. 31.00 

~ SMITH DESCRIPTION MAXELL BASF SONY 1299095 .. . 1.70 1380200 .. 143.00 


SE:J:K'OSHA COIONA 3'12' 512/128 MB $ 36.00 35.00 39.oo BC-01 INK CARTRIDGE . . . $ 15.95 1299790 ... 9.90 1380520 .. 160.00 

5'1•" 512/600 MB 76.00 75.00 86.00 BC-02 INK CARTRIDGE 18.95 1299845 .. . 3.90 1669113 .. . 15.00 


SONY. dar" SW' 1024/6(i0 MB 76.00 75.00 86.00 BJl-481 INK CARTRIDGE ..... 10.95 1299933 .. 13.80 1669115 ... 60.00 

BJI 642 INK CARTRIDGE 14 95 1319308 .. 11 .30 1669151 ... 60.00 

SYQUEST -	 BJ1:801 INK CARTRIDGE: ::::. 0:95 1337765 .. . 2.10 1ox1001 . .. 71.oo•@TDK 111-------------•..""""""Ill EPS/SX TONER HP 92295A . . . 67.95 1361195 ... 1.50 70X7002 . . 175.00TEAc.1&511m111 HEWLETT PACKARD EPL/llP TONER HP 92275A . 54.95 1380999 ... 3.40 70X7003 ... 17.00 .•n:xw-~ TOSHIBA INK JETS TRANSPARENCY/PAPER ..___________... 6295158 .. 28.40 70X7280 . .. 33.00 
~n•o KODAK 6328829 .. . 5.30 70X7281 .. 121 .00 

HP51604A ... $ 7.65 HP51630Z ... 14.95 6845100 . . 28.90 70X7243 .. 363.00 
TRIPPLITE HP51606A .... 19.65 HP51630S . . 42.95 MICRO GRAPHICS FILM 7034437 .. 27.50 70X7244 .. 276.00 
\eba1irn mm HP51606C .... 22.65 HP51636G . . 36.95 DA CO-DL FILM 7034640 ... 5.40 70X7285 ... 83.00 

' HP51625A .... 22.65 HP92261K . . 48.95 105 X 125M . .. . .... $ 215.00 ...78•1•96· 9·0- . .• 1.2•.5.0 _ 7.0X• 7•28• 6_ . •. •37.9•.00... 
and many more HP51626A .... 20.65 HP17703T ... 34.95 DACOMATIC FILM 

16MM X 170M ... . ..... 57.00 ~ __ lJS 
supp es! LASER TONERS RIBBONS THERMAL PRINT FILM ~1


__________... HP92275A .. $ 54.95 HP92151H ... 4.25 16MM X 2000' .. . .. . .... 16.00 

OEM II 

CLIXes ERGONOMIC STREAMLINE 
• 	 HP92285A . . . . 69.95 HP92155A .. 12.25 IMAGE LINK FS MOUSE 350-4200 DPI ...... $ 12.75 

ALL LOGOS ARE THE PROP- HP92291A .... 96.95 HP92155L ... 13.95 ..__1.6M- M•X• 1•0•2•5·. ·.· .· .•.•· .• .•· .• 3• 2•.o•olll 
MouseOne SERIAL - STARTER

ERTY OF THEIR RESPEC-	 HP92295A .... 68.95 HP92156S ... 8.45 MOUSE, 350-1050 DPI .. ....... 9.95 

TIVE COMPANIES HP92298A . . .. 89 .95 HP92154B . 109.00 EPSON 

__________... We carry a complete line of HP Products 
 RIBBONS LASER HiTrak-SPACE SAVER MOUSE, 

• 	 Please call for the lowest prices. 7753 $ 3.45 S050002 .$ 71.95 350-1050 DPI ....... .... . .. .. 38.85
.. 
7754 .... 3.85 S051005 . . 106.95p 0 S IATM SUPPLIES GS-4500A FOR WINDOWS

RIBBONS , ROLLERS AND BLACK & WHITE HAND HELD
7762 .. .. 5.85 S051009 .. 139.95PANASONIC 
OTHER CHECK PROCESS 8750 ... . 3.05 S051011 .. 112.95 SCANNER, 100-400 DPI ...... . 84 .25 

KX-P115 RIBBON . . . . . .. $ 6.59 8755 ... . 3.45ING SUPPLIES FOR GS-B105A FOR WINDOWS 

DIEBOLD, IBM, ICL, TEC, 


KX -P140 RIBBON . ..... . .. . . .. ... 8.59 8762 ... . 5.85 INK JETS 
256 GRAYSCALE HAND HELDKX-P4450 TONER KIT .. .• ... . .... 25.99 8763 .... 4.25 7750 ' .... . 46.95EPSON , OMRON , SWEDA 	 SCANNER, 100-400 DPI ...... 139.00KX-P4450 DRUM KIT ............ 105.99 8764 .... 9.05 7760 ...... 16.95
AND NCR , (TO QUOTE 

8766 ... 17.75 S020002 . . . 18.95 GS-C105 FOR WINDOWS COLORPRICES, WE NEED PART 
(CALL FOR OTHER PANASONIC ITEMS) 8767 ... 11.45 S020025 ... 12.95 HAND SCANNER, 100-400 DPI . 270.00

NUMBERS) 

WE BEAT ANY PRICE!! 

TEL: 619-278-2600 TERMS : C.O.D.. BANK DRAFT, 
FAX: 619-278-2780 WIRE TRANSFER OR UC ATSTARTECH~ SIGHT. P.O.'S ACCEPTED FROMTUC: 415n9 RECOGNIZED INSTITUTIONS ONCOMPUTER SUPPLIES ANS:STARTECH 	 NET 30 DAYS . MINI MUM ORDER 

$3000.00 PRICES ARE SUBJECT 
5575 Magnatron Blvd., Suite G 	 TO CHANGE WITHOUT NOTICE. 

WE CANNOT BE RESPONSIBLE
San Diego, CA 92111 USA FOR TYPOGRAPHICAL ERRORS. 

Circle 191 on Inquiry Card. 

http:CT~S11.75


Rack Mount Computers - Motherboard or Passive Backplane 

Use external monitor M ono or co lor monitor 
Up to 6 dri ves Up to 5 drives 

tf5 : 
. IEE! 


8 .75" high 
 8.75" high 

Rack Mount Monitors 
1O" mono or co lor 14" mono or color 
monito r moni to r 

. ~"L'' ,. 
" •tt . . 

I 


8.75" high 
 12.25" high 

Rack Mount Keyboards 
Drawer mounted 
keyboard 

/ fffiif; ..71·1'1'"1//tf/:'i": '·' ,,, .,_.IJ' 

~ 
1.75" high 

Rack Mount Printer 

Dot matrix printer w ith 
industri al rating 

12.25" high 

Drawer for desk top 
keyboards 

3.5 '' high 

14" co lor monitor 
Up to 3 dri ves 

12.25" high 

Enclosure for most 
desk top monitors 

14.0" high 

Verti ca l-mount, sea led 
membra ne keyboard 

5.25" high 

Call for our other Rack Mount computer 
and 11 enclosure only 11 product offerings. 

RECCRTECi INC. 
1290 Lawrence Stati o n Road , Sunnyval e CA 94089 
Tel. [408] 734-1 290 Fax: [408] 734-2140 

1-800-729-7654 

Circle 193 on Inquiry Card (RESELLERS: 194). JUNE 1993 BYTE 239 



KeyPro ... 

A Legend in Software Protection 

Just as the legendary Chinese warrior god Zhong-Kui had the reputation of a fearsome 
warrior who easily fended off evil spir its, KeyPro has established its reputation as a 

dependable means of guarding programs against unauthorized copies. 
Zhong-Kui enslaved and ate ghosts, but KeyPro employs a much more useful 
and appealing method to protect your software. 

Wh ile designing the KeyPro software p rotection device. our eng ineers 
considered not on ly the need of software developers but a lso the conven ience 
of users. Software developers enjoy KeyPro's p rotection capabil ity, whi le 
users can forget the key after instal ling it. 

The KeyPro Family 

•:• Unbreakable Electronics • KeyPro II for PC environments An ASIC-based hardware and a proprietary 
• 	 Net-KeyPro : for Netware environments encryption a lgorithm are used to prevent code 

tracing by the most persistent software pirates. 

•:• Compatibi lity 
KeyPro is transparent to the computer and other 
peripherals that are attached to it . It works on 
every computer it has been tried on without 
interferi ng with computer's normal operations. 

•:• Cascadability 
KeyPro can cascade on the printer port with any 
other KeyPros or the keys manufactured by other 
companies. Because KeyPro's both sides are 
transparent, it can sit in any position in the 
cascade chain. 

•:• Run time Reprogrammability 
A buffer with read/write runt ime memory inside 
the hardware a llows developers to protect and 
write into multiple software programs using on ly 
one key. 

•:• Virus Dectec tion 
KeyPro provides the protected program a virus 
delection option to check whether it is infected . 

•:• User Limit 
KeyPro allows programmers to designate up to 
100 workstations using one software in Netware 
environment. 

•:• Driver/External Protections 
Two protection methods provide the security for 
a software with or without its source code. 

l Regional Distributors 
Welcome! 

I 
'J · KeyPro is a registered trademark of Transcend Information Inc. 

· All other trademarks are registered by their respective owners 

Germany 

Transcend Information Inc.Transcend U.S.A. Taiwan 
104 Exchange Place, 3FI ., No. 465, Chung Hsiao E. Rd ., Transcend Information Trading GmbH Your Supplier, Your Partner, 
Pomona, CA 91768 Sec. 6, Taipei , Taiwan Lademannbogen 45a, 

Your Friend. TEL: (909) 598-5500 TEL: (886) 2-7881000 2000 Hamburg 63 
FAX : (909) 598-5050 FAX: (886) 2-7881919 TEL (49) 40/538 81 37 

(909) 598-6050 (886) 2-7889191 FAX: (49) 40/538 17 81 
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HP Connectivity 

More Affordable, Faster Performance 


Printer Sharing 8 Serial Ports 
$695.00 

Network Print Servers 
For HP LaserJet MIO 

BayTech has combined performance 
and affordability in the new Ethernet 
print server card . The LaserShare® PS
MIO easily install s into the MIO slot of 
your HP LaserJet Series 4, II!Si and 4Si 
laser printers. 

The three key advantages LaserShare 
PS-MIO has over standard network 
printing are: speed, printer location, and 
congestion reduction . The fast through
put speeds all ow downloading of large 
text and graphic files at the speed of 
your network. It increases file server 
efficiency by assuming the printing 
functions of the file server. You can 
locate your laser printer anywhere on 
the Novell Netware® 3.x compatib le 
network by using either IOBASE2 or 
IOBASE-T connections. 

For only $395.00 it is the best low 
cost, high performance print server 
avail ab le. 

8 Can Share Your LaserJet 
BayTech is pleased to offer a more 

di verse LaserShare product line with the 
inclusion of MIO expansion cards. 

Ethernet Netware® 

Print Server $395.00 


Printer Sharing 4 Serial Ports 
$549.00 

Printer Sharing 4 Parallel Ports 
$549.00 

$50.00 Rebate on LaserShare® MIO 
Purchase a LaserS/wre before August 31, 1993 and receive a $50.00 rebate. 

LaserShare allows up to 8 users to 
con nect simultaneously to the MIO 
expansion slot of your HP LaserJet laser 
pri nter. LaserShare models are ava il ab le 
with 4 parallel ports, and 4 or 8 seri al 
ports. LaserShare's standard 1MB 
buffer is user expa ndab le to 4MB. The 
LaserShare 4A-MIO is the only 4 
parallel port card avai lable for HP 
LaserJet MIO products. 

Parallel input speeds of 70Kcps are 
the fastest in the industry. Use 
BayTech's Tran-x® for parallel printing, 
with serial port models, fo r distances 
more than 1,000 feet and speeds 
to 46Kcps. 

Experience & Reliability 
For 17 years, BayTech has been a 

leader in the design and manufacture of 
Circle 182 on Inquiry Card (RESELLERS: 183). 

data communication products including: 
Network Print Servers, Printer Sharing 
Solutions, Statistical Multiplexers and 
Data Acquisition Controllers. Call toll
free today to learn more about BayTech 
connectivity products. 

All product or company names arc trademarks of their 
respcc1i ve ho lders. 

Because Resources Should Be Shared 

BayTech® 

Daw Communications Products Division 


200 N. 2nd St, PO Bax 387, Bay St. Louis, MS 39520 

Fax: 601-46 7-4551 Phone: 601-46 7-8231 


or toll-free 


800-523-2702 



Intel CPU 486SX-25 486DX-33 486DX2-50 486DX2-66 

Monochrome $2,090 $2,240 $2,480 $2,720 

Color $2,890 $3,040 $3,280 $3,520 

Don't be misled by cheap, low-performance 486SLC designs. With the real Intel 486 power, 
this notebook computer is the only system you'll ever need in the office or on the road. 

HCP Power Notebook Standard Features 
• VGA graphics with CCFT backlit LCD screen • Built-in trackball (COLOR System Only) 

Mono - 32 gray scale • Serial mouse (MONO System Only) 
Color - 2 56 colors • Licensed Microsoft Windows 3.1 

• 4 MB RAM installed ( 1 6 MB capacity) • Licensed DR-DOS 6.0 
• 120 MB hard disk, 1 5 ms access time • One parallel and two serial port s 
• 1.44 MB floppy drive • External VGA and keyboard connections 
• Nickel-cadmium quick-rechargable battery • External numeric keypad 
• Carrying case • AC adapter/charger included 

Optional Features 
• Docking station with 2 x 1 6 bit slot $160 • Upgrade hard drive to 21 0 MB $200 

• Auto cigarette adapter $ 40 • Upgrade hard drive to 450 MB $600 

• Memory upgrade to 1 6 MB $500 • Additional battery $ 90 

• Memory upgrade to 8 MB $160 • Battery charger $ 30 

• Upgrade hard drive to 320 MB $400 • Additional AC adapter/charger $ 50 

Micro-International, Inc. 
IAiiiiiii1 1 0850 Seaboard Loop ~ 


~ Houston, Texas 77099 ~ 

National Sales 800/967-5667 Houston 71 3/495-9096 


Hours: 9:00 a.m. to 5:00 p. m. Monday-Friday (Centra l Time) 

All systems and components include a one-year warranty and 30-day money-back guarantee. 


Price reflects cash or credit card payment. Major corporation purchase orders accepted. 
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CONTROL UP TO 96 PC 

FILE SERVERS WITH 1 KEYBOARD 


AND MONITOR USING.•• 

COMMANDERTM 


• Select via Keyboard 

• Dual access up to 250 feet 

away <optional> 


• No external power 

• Mix PC, PC/XT, PC/ AT 

and PS/2 


• "AutoBoot™" Feature 

boots attached 

computers without 

operator intervent ion 


• Able to Broadcast t o all 

attached computers 


Dealer Program Available 

-~ ·:-__ ::::-::...:.. 

• PS I 2 and serial Mouse 
support available 

• Each unit accommodates 
from 2 to 8 PCs 

• Up to 12 units can 
be cascaded 

• Mounting kit available 
for 19" and 24" rack 
installation 

X cYBEx 
See us at COMDEX Booth #N5353 

2800-H Bob Wallace Ave. 
Huntsville, Alabama 35805 

PC, PC /XT, PC / AT and PS / 2 are trademarks of
(205) 534-0011 International Business Machines Corp . 

...______________ Fax <205> 534-0010 --------------' 
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Hard
Drives...._,....__.., 
Western Digital
High performance 
MCaviar" series w ith l" 

~~~~~a~~6~~/\'?~:~. ~~~~2K ?6'r~.' ca11 
AC I 190 170Mb l ' 3.5' 13ms IDE ... .Call 
AC22002 12Mb I' 3.5' 13ms IDE .... Coll 
AC2250 250Mb I ' 3.5' I 3ms IDE .... Call 
AC2340340Mb l " 3.5' 13ms IDE .... Coll 

Maxtor 
7080A 80Mb l ' 3.5' I5ms !DE ... . Call 
7120A I 20Mb l " 3.5" I5ms IDE .... Call 
LXT213A213Mb I ' 3.5" 15ms IDE .... Call 
MX1240 l.2Gb I ' 3.5" I 5ms IDE .... Call 
Panther I .2Gb SCall Panther I.7Gb Call 

Conner Peripherals
CP3000 42Mb 3.5" 28ms IDE .... Call 
CP30084 84Mb 3.5" l 9ms !DE ... Call 
CP30104 l20Mb 3.5' l 9ms IDE .... Call 
CP30204 2 I 2Mb 3.5" I 2ms IDE .... Call 
CP30254 250Mb 3.5" I 2ms IDE ... . Call 
CP30124E 170Mb 3.5" 12m s IDE ... Call 

Hard Drive Soecials 
Seagate ST3283 249Mb IDE .. .. .. .... ... 499.95 


t0a'Ti'l~~~~~~~1.D~iC:;c;pc;iis : · siiCi9.;;;,9 ·95 
Controllers from Ultrastor, Always, WD etc. 

Backups 
Colorado 
DJ IO 120Mb Tape Drive internal 149 
DJ20 250Mb Tape Drive internal .. 229 
Trekker 120/250 Tape Backup ..... 349/419 
PowerTape 2Gb/4Gb ................ 999/1599 

Svquest (with cartridge) 
411Mokil SQ555.SQ400.SQ01(16 b il) .419 
44Mb external ..... .. .... .. ............... ........ .. 499 
88Mb kif SQ5 l IO. SQ800. SQ01 (16bil) 529 
88Mb external . . ............... 629 

GrassRoots Floptical
Floptical 21 Mb int/ext .............. ..Call 


Floppy Disk Drives 
Toshiba 
ND04DG 360K 5.25' HH PC/XT ..... 59 
ND08DEG l.2Mb 5.25" HH PC/AT ... 72 
ND3561GR l .44Mb 3.5' HH w/AT Kil . 72 
ACP 
l .2 Mb 5.25' . 66 2.88Mb 3.5' .......... 1491 
I .44Mb 3.5" .... 67 All In One 3.5/5.25 149 

Input Devices 
Advanced Logllech 
3-bulton Mouse 15 Mouseman ...... 75 
IQ I Keyboard .. 58 Mouse (OEM) .. . 35 
Mouse+W1ndows 88 Cordless Mouse . 88 
Microsoft Trackman ........ 78 
Serial Mouse 69 Trackman Port... 94 
Ballpoint ..... ....... 98 Scanman 32 ... 128 
Ballpt+W1ndows 148 Scanman 256 .. 258 
Microspeed CH Products 
PC Trac ..... .. ...... 78 FlighlSlick .......... 49 
PC Trac bus veffi 88 Joystick Machlll coll 

IBM compatible Cards 
Advanced VGA 
Monochrome 38 512K. 800x600 .. 53 
Color Card ....... 48 512K. 1024x768 . 68 
EGA Card ......... 48 IMb, 1024x768 . 88 
Windows Modems 
IMbAccelerator l49 2400bpsinlemal. 39 
Interlace 2400bps extemal.69 
Paralle l Card .... 29 Memory 
Serial Card ........ 35 AT 0-8Mb(simm) 99 
Multi 1/0 ..... ...... . 59 XT0-8Mb(IC's) ... 99 
IDE 16-bit ....... .. . 19 Call for your 
IDE Multi 1/0. ..... 69 special needs... 

canon® 

Authorized Reseller NEW LOW PRICES 
BJ 10ex/BJ20ex Portables .... .. ... .. Call 
BJ200 Inkjet ................................ Call 
LBP-4SX/LBP-8SX Laser Printers ... Call 
BJ330 Printer (B/W) . Call 
BJC 800/BJC 820(Color) . Call 
BJ 300 BubbleJe t(B/W) .. Coll 

SHARP" 
Color NEW! 
386SL/20 NoteBook 
• Only 4.9 LBS.! 
• 2Mb RAM • 80Mb 
PC688 IC Color Notebook ......... . Coll 

PC6785 LCD Notebook .. .. Coll 


ACP SPECIAL! $3ft95
Modem Bundle ,.., 
2400 Baud, FREE Prodigy Software 

Chips and SIMM'S 
dRAM ~ 
256xl·IOO. 1.49 .. 1.35 1Mbx9·80 .. 
256xl·IOO . 1.59 .. IA5 1Mbx9-70. 
256x4-80 .... 4.79 .. 4.59 IMbx8-80 
IMbxl -100 4.05 .. 3.95 4Mbx8-70 
IMbxl-80 .... 4.49 .. 4.39 4Mbx9-70 
Call far VIDEO RAMS & CACHE RAMS 
Over 20,000,000 IC's in-stock including 
We Specialize in Memory Modules 

Math Coprocessors
Intel Cyrix 
387SL Mobile ....... .. 78 
80387DX (oil) .. ...... 85 
80387SX (all) ......... 78 
RopldCAD ........... 248 
8087 ....................... 29 Intel Overdrive 
80287-10 ........... 89 486DX-33 
80287-20 ..... ... .. ...... 89 486SX-25 .. 

Memory Upgrades 
Notebooks/Laptops 1111 

u grade to MultiMedia atACP Superstore! 
SIMMS __QjyJ__j2 

35 .... 34 
36 .. .. 35 

. 32 .. .. 31 
129 .. 126 
139 .. 135 

387SX(l6-25) ....... .. . 73 
387DX(20·33) ........ 88 
387DX/40 ............. 108 
80287(011) ...... ..... 78 

AST PowerE xec 
AST PowerExec 
Compaq Conturo 
Compaq Conturo 
Compaq lile4/25C 4Mb ... 239 
Compaq lile4/25C 8Mb ... 399 
HP95LX Palmtop 
TI Trove1Mcte3000 
TI Trove1Mcte4000 
Toshiba T4400/6400 
Toshiba T4400/6400 
Zenith Z·Note 

Laser Printers 
Canon LBP·4,4lile,4Plus 
Canon LBP-8111 , 8111 Plus 

Epson Actlonlaser II 
HP U 

HP LcserJeltl, !ID 
Panasonic 4410/4430 
Panasonic 4420/44501 
Okiloser 400 
Tl Microlcser Turbo, XL 

AST Bravo 4/33, 486/ 25 

IBM PS/2 Model 90, 95 

Micronics® 
Motherboards 

486DX/33 ISA. 

486DX2/50 ISA 

486DX2/66 ISA 

486DX2/66 VL 


PC Special 

LlMb . s178 
l 6Mb . 1325 
LlMb ... 169 
8Mb ... 369 

lt.il!Hi!l'-'il'iflitll 

2Mb .. call 
2Mb .... . 87 
4Mb ... 218 
4Mb ... 187 
8Mb ... 388 
2Mb ... 168 

Calf for all Notebook Memory Upgrades! 

Call for "O"K Boards 
IMb . 118 2Mb 168 
2Mb . 169 3Mb 199 

Compaq PAGEMARQl5/20 8/16Mb..299/599 
2Mb 138 

lllsi , 4, 4M, Xl300 4Mb. 148 8Mb 298 
HP LaserJet llP,111 ,lllP,lllD 2Mb. . 98 4Mb 158 

2Mb.. 98 4Mb 158 
2Mb . 118 4Mb 188 
2Mb . 118 4Mb 188 
IMb ... 78 2Mb .. 98 
IMb ... 69 4Mb 269 

Computer Memory Upgrades 
2/ 8Mb .......... 88/299 

Compaq Prollnec 3/25s, 25zs 2/8Mb 88/288 
Prollnea 4/25s, 4/33, 4/50 2/8Mb .. .. . 88/308 
IBM VctuePolnt except Cxx 4/16Mb 158/578 

2Mb . .. 88 
Coll for all Computer Memory Upgrades/ 

Advanced® 
Motherboards 

·~ 80286/12MHz .. Coll 486DX/33MHz . Call 
386SX/25MHz .. Coll 486DX/50MHz . Call 
386DX/40MHz Coll 486DX2/50MHz Coll 
486SX/25MHz .. Coll 486DX2/66MHz Call 

$269 
286/12Mhz 

Call ACP for 
Notebook Deals! 

Prolinea 3s/25 w/84Mb .. ................ Coll 
Prolineo 4/25s w/240Mb ... ...... Coll 
Contura 3/20 w/84Mb ...... ...... ............ Coll 
Conlura 3/25 w/84Mb ...... ........ .. .. .. .. .. Call 
Contura 3/25 w/120Mb ..... .......... .. .... Coll 
Conturo 3/25c w/84Mb ........ ........... .. Call 
Contura 3/25c w/120Mb .. ............. .... Call 
Compaq LTE Lile/25c w/84Mb .......... Coll 
Compaq LTE Lile/25c w/120Mb .. ... .. . Coll 

TOSHIBA® 
Tl 800 Satellite 60Mb . .. Call 
Tl 850 Satellite 80/l 20Mb .. .. .. ...... ... .. .. Call 
Tl 850C Satellite w/120Mb Color ... .... Call 
T3300SL 80/l 20Mb ..... .. .... .. .. ..... .. .. .. .... Coll 

T6400DXC Color 200Mb .. ... ....... ......... Coll 

technology inc ludes: SoundBlaster 16, Stereo 
Speakers, Hl-Perto rmance CR-ROM Dri ve (int.) MPC 
and Photo CD compatible, 390 ms, ACP 's Sale 

Animals and Lemmings ---~--

FUSION CD 16-E IU:u11.... h.1 l't 

• Software-Free CD Titl es included 
photo may vory ...where in the World is Carmen 

T4400SX LCD/Plasma 120Mb .... ...... ... .. Call 
T4400C Color 120Mb . ... .. .. .. Coll 
T4500 80/l20Mb .. .... ..... ......... . ...... .. . Call 
T4500C Color 120Mb ........................ Coll 

Creative Labs-New for '93! Latest 16-bil 

Plus Sottware Too lworks. MulliMedia $498 
En cyclopedia, San Diego Zoo 

Fusion CD·1& Upgrade Kits 
~ 
~

ACP 's Sole •NEC DRV 25J(exl) 650ms/150KD 

$599 •Audio Spectrum 16-SCSI 
• LAB TECH Speakers 

San Diego, Civi lization and Mantis by Microprose, 
Compton's Family Encyc., BattleChess by Interp lay

52ftFUSION CD 16-1Sony31A(inl) 490ms/150KD, $ 
ProSpeclrum 16-bil SLCD·IDE. LAB TECH Speakers, Great Software 
(same a s above). see line listings for more MedloVlslon products. .. '7 
TE~EL "Double·S eed" CD·ROM Kit 

For Maximum Performance! ...experience the 
difference with a Double Speed Drive. Includes: 
DM3024 drive (int), 265ms, Double Data Transfer for 
300KB/sec, MediaVisian Spectrum 16, intertoce kit, 
Microphone, Compton's MPC AC P's Sale 
En cyclopedia, Carmen San Diego, $CJ9S 
Natio nal Parks. PC Library, Nautilus 
Mag. GamePak, Music CD, MPC 
Wizard. Mediaclips, King's Quest V,elc.----

CD Bundle #1, Rel. Vat. $804. 
Software Toolworks Mavis Beacon 
Teaches Typing, World Atlas Multimedia Ed.. 
US Atlas w / Automap, Reference Lib. Microsott 
Works for Windows-Multimedia Edition 

CD Bundle #2, Rel. Val . $1013. $299 
Reference library, Family Doctor, 
US History, Animals, Software Du Jour. 

265ms. MPC Interface Crd. MS Ext, Gra lle r' s Illustrated Encyclopedia 
SW, BONUS OFFER w/Drlve Purchase CD Bundle #3, Rel. Val . $519. $179 
• Compton's Family Encyc, Wor ld Loam, CD Game Pack II. Secret of 
Atlas. Webster's Die, $39.95 Monkey Island, Sherlock Holmes Cons. 
•Family Choice's 15 Ed. $29.95 Detective, Secret Weapons of the Luftwatte, 
•Lucas Games "Loom" $19.95 Wing Commander w/ Ultimo VI 

$359 
ADS 
PC Prime 
Time 
122 channel cable-ready TV-Tuner 
with scalable windows and complete 
software kil , 4watt stereo ... . .. ... 359 

ADS Video Clipper
Capture mo tio n from hard disk .. .. 399 

ADS VGA TV Elite 
Converts VGA to Big Screen TV .. . 349 

More MultiMedia... 
Creative Labs 
New for '93 -Upgrade Kits 
Edutainment Ki t (upgrade kit) 
Discovery Kit (upgrade kit) . 
Sound Blaster Deluxe/ Pro 
Video Blaster . 
Sound Blaster 16 ASP ...... . 
Video Spigot/Windows .. 

MediaVision 
Pro 16 MultlMedla System .. 
Fusion CD 16 Int/ext .. 
CDPC XL Subsystem . 
Pro Movie Spectrum . 

NEC -New Multispin!
CDR 84-1 (int) 74- 1 (ext) ......... . 

lfideO Cra"hiCS Cards MultiMedia Gallery w/Multispin .
ATI .. CDR 38 Portable CD . 

Turtle Beach 
~~gg~: ~; ~/~~!~~ 2_Mb ·· . . ..... : gj~ Multi-Sound Upgrade Kit . 
Graphics Vanloge 1Mb . .............. 285 Texcel 
Diamond-New for '93 MultiMedia Bundle 16-bit with 

SpeedSTAR 24X I Mb . ................... 154 ~~~:B'u~~1~'~;~~(.,"~peed .. .. ... 665/765 
Stealth I Mb· ·· ···· ·········· ·· ··················· 210 DM3024 DoubleSpeed CD int/ext 399/499 
~l~gil~ ~~s1'i,\~j~~b · .:: 1~mg 8-bil Kit w/Transfer 110 int/ext . ..485/575 
stealth Pro VESA 2Mb . ................... 335 Sigma Desians 
Viper VESA Local Bus 2Mb .. ... ...... ... .... . 389 Windstorm CD-Rt'.>M Kit 24 bit 

Sigma Desians Toshiba 
Windstorm MM Ofsplay Card . .. 335 XM43018 Double Speed (inf). 

Orchid Fahrenheit 1280 w/IMb ... 189 Gravis Ultra-Sound-New! . 

Advanced compute• Products, lnc.llalllEJ 
131 OE. Edinger, Santa Ana, CA 92705 • FAX 714-558-8849 •Toll-Free 1-800-FONE ACP •Sales 714-558-8813 MMC1 

Prices subject to change without nolice. Nosurcharge on credi1 card. Credit cardsnot charged until we ship. 100% risk free re1urn guarantee! II you are not 100%satisfied just return insured within 15 days complete with 
all materials in new resaleable condition with original invoice. ACP will immediately exchan9e product or issue ACP credit less shipping for fu \u re purchase. No Returns on software Special Purchase 
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The difference between their prices and ours is simply 
too great to ignore. No wonder we've been around 

~INUE •D~~ 
(AN D WHAT AUDACITY THE COMPETITION HAS TO CLAIM THAT THEY WON'T BE UNDERSOLD) 

LASER PRINTERS AT ROCK-BOTTOM PRICES . JUST CALL OR FAX 
YOUR REQUIREMENTS, AND WE WI LL RESPOND IMMEDIATELY WITH 

OUR BEST PRICES . (HP LASERJET 4/4M 2MB MODULE ONLY $72.) 

$1923 

AST POWEREXEC EL 386.125SL BOMB LCD WI 10MB $1603 

160 

AT&T 6386 2MBl4MB $70/$141 	 HP XSTATION 700/RX SMB $325 TOSHIBA T4400C 486DX/25 20DMB ACTIVE COLOR WI 20MB $4745 

HP VECTRA TIU SERIES 4/BMB $1531$325 TOSHIBA T4500 486SX/20 BOMB LCDWI 12MB $2828
IBM 34F2933 4MB $153 	 ALL MEMORY UPGRADES 

IBM 6450128 4MB Sl53 $281 COME WITH A LIFETIME 

IBM 6450129 BMB $325 


NCR 38BSXllS & 486/MC BMB 	 TOSHIBA T4500486SX/20120MB LCD WI 12MB $3002 
NEC POWERMATE 388125o 8MB $312 TOSHIBA T4500C 486SX/20 120MB ACTIVE COLOR WI 12MB $4223 WARRANY a A 48 HOUR 


ISM 6450130 8MB $325 $l58
SUN X104CllPClll1+ 4MB 	 TOSHIBA T5100 386.IDX-16100MB GAS PLASMA WI 4MB $1988 EXCHANGE GUARANTEE I 
IBM 6450603 I MS $48 

SUN ELC 4MB/16MB $1531$585 TOSHIBA T6400 486/DX2-50 200MB GAS PLASMA WI 38MB $5171 
IBM 6450604 2MB $79 


SUN SLC 4/20 4MB $153 TOSHIBA T6400C 486.IDX2-50 200MB ACTIVE COLOR WI 36MB $7149 IBM LAPTOP MEMORY
CPO DESKPRO 4MBl8MB $1351$260 SUN SPARCSTATION 16MB $585 

CPO DESKPRO 3669 4MB $153 ZENITH MB/2MB $481$7 ZENITH NOTEBOOKS (ALL MODELS) $CALL CU76X- fllllSl

3681 9 

CPO PROLINEA 4133 8MB $294 ZENITH Z-STATION4MB/l

6
MB $

15
31$585 NOTE: Ploasa call for models not listed. IA08XllllllDC- 'IZ$l81111!18 


r-~~~~~~~~~~~~~~~~~~~~~

ZENITH Z-UTE 2MB/4MB 	

~~~~~--lt-~~~~~~~~~~~~~~~~~~~~~~~~~-'I ~::::.::::::::::- ~ 
TERMS AND CONDITIONS: All r.olo& final. Wo chorgo o 25% ro-&locklng teo on all 1HllKPA070Cln'00CllillM .1....... 

rofusod shipmoots ond pro-opprovodrobJrn&. Pricos orosuijocttochango without notlco, ntNCPAD700Tl7IOl".......,ft...,. 
ond roftoct oil co&h discount&. Warranty on all mordiandiso, oxcopt mam(l()' upgrade&, Is PCRADI0~8MMl111CTO..tote-a-lap thru tho original menulocturor only, unloa& provlously ogrood upon ond atatod on our 'J•••·········~ 
lnvolco. All &Oltwero, plu& all merchonci&o thol includo a rom blos, ero nol rebJmablo lor r 
crodlt, and aro &ub{oct lo en ovon oxc:hango only. Wo accopl purchaso ordors from credit· 550 Pilgrim Drive, Ste.F, Foster City, CA 94404 SE HABLA ESPANOLworthy ln&~tutlons, although pricoe may bo &llghlly hlghor on eomo ltoms. Wo wm not &.hip

PHONE: (415)578-1901 FAX: (4 15)578-1914 to any account with on overdue balanco. Pu rchoso price& ot tho limo of aalo aro final. pregunte por HectorORDERS ONLY: 1·800-9-LAPTOP Memory upgmdos guaranteed 100% compatible or your money back. You have NO 


(PRIOR APPOINTMENTS ARE NEEDED FOR WILL-CALLS, PLEASE) RISK buying our CONTROL memory upgrades. ALWAYS INSIST ON COl'IT&OL 


AST PoworExec, AST PenExec, AT&T NCR Slllarl, CANON NotejGt, DAUPHIN 5500 Color Ponlop, 
OECpo 325Sl, OEU 320Sll , EO 440, RJJITSU 325 Point, RI.JITSU Poqot PC, R.Unsu PoqotPad, INlEANAL 144009 FAX with 

144008 MODEM $493.00ORIO Grl<tiad'HO, ORD Conver1~. GAD Po~&d, HP OSLX, HYUNDAI Couriot, IBM Thinkpad2MB..$ 78TOSHIBA 710T, IBM PC RADIO, MEMOREX Commuter.MOMENTA Pentop, NCR 3130, NCR 3170, NEC Ulltailo t-------------1• 
Aulogrnph, NEC UbtUte Vof't>a, OLIVETTI Ouedemo, OMRON Toucan, Pl klfolo, SAMSUNG 

MATH COPROCESSORS4MB..$158 PonMaaler, SHARP PC-3000/3100/e7001e741/6781/0765/G800/ea.41/8&81I08gl, 
8028MCV12 $ 84TOSHIBA Oynep•dT100X, ZENITH Z-lilo 3.20L. ZEOS Pocket PC8MB..$286 80387SX-25 $ 80 
80\l87tlX-33 Ut 

MEMORY 512K 87 1MB 135 2MB 244 

COMPAQ LAPTOP MEMORY 
T51 00, T3200SX, T3100SX, T3100e, 
T2200SX, T2000SXE, T2000SX, T2000, 

*ALL CARDS CONTURA 2MB/4MB/8MB $981$ 1451$268 SHARP PC-6700, 6741, 6781 , 
LTE388s/201 MB/4MB $ 881$156 ARE FAST 70ns 6785, 6800, 6881, 6891 RAMT1600, T1200XE, T1000XE/SE/LE, 
UTE 1486 4MB/8MB/16MB $1891$3321$948 UPGRADES 2MBl4MB $LOWand T1800, T1850, and T1850C LITEf20 & LITEf251 MB/4MB/8MB $ 881$1 SM299 

PORTABLE 486 & 486C 2MBl4MBIBMB $791$1531$325 
LASER PRINTER MEMORY L TEf288 1 MBf2MB/4MB $451$911$ 150 We a18 llllad in tie TOSHIBA 

WE OFFER MEMORY FOR ALMOST ALL BRANDS AND MODELS OF SLT386s/20 4MB 	 $163 TECHNICAL INFORMATION GUIDE 
u"lhelealt-lve memOt)' 

manufacturw llj)pRIVed for Toehba 
llplops and nallboolca.' 

TOSHIBA T1200XE /T3100SX 
2MB m 4MB s1ea 

MORE LAPTOP/NOTEBOOK MEMORY 
AST POWEREXEC EL 31l&'25SL BOMB LCD WI 10MB $1779 

TOSHIBA T4400/T6400AST POWEREXEC EL 386.125SL 12DMB LCDWI 12MB $2131 
2141811 eMB $1151S1511/S2881S838AST PENEXEC 2MB/4MEV6MB $1161$207/$284 AST POWEREXEC :Y25SL 60MB LCD WI 12MB $2131 

AST POWEREXEC/386 4MB/8MB $170/$654 TOSHIBA T5200/T6200C/T8600AST POWEREXEC :Y25SL BOMB LCD WI 12MB $2395 
AST PREMIUM EXEC/ADVANTAGE 4MB $120 2MBAIMB $118i$315 

COMMODORE CLT2861386 2MB s 93 


AST POWEREXEC 3125SL 120MB LCD WI 12MB $2571 
AST POWEREXEC :Y25SL BOMB ACTIVE COLOR WI 12MB $3275 TOSHIBA T3300SL 

EVEREX TEMPOILX 2MB/4MB $ 93 AST POWEREXEC :Y25SL 200MB ACTIVE COLOR WI 12MB $3715 21418118MB $881S1S81$2211$838 
"''GRID CONVERTIBLE 2MB/6MB ••· $1581$413 AST POWEREXEC 486/25SL BOMB LCD WI 12MB $2562 
GRID 1720/1750 2MB 	 $ 98 

AST POWEREXEC 488125SL 120MB LCD WI 12MB $2738
GRID 1660/1755 2MB/4MB/6MB $1581$2631$358 

AST POWEREXEC 488125SL 200MB WI 12MB $3002NEC ULTRALITE llVSL25C 2MB/4MBIBM8 SI 051$1731$303 

NEC ULTRAUTE Sl20/20P 2MB/6MB $1051$244 
 AST POWEAEXEC 488125SL 80MB ACTIVo COLOR WI 12MB $4058 TOSHIBA. T4400 

AST POWEREXEC 486/25SL 120MB ACTIVE COLOR WI 12MB $4234NEC ULTRAUTE VERSA4MSIBMB 	 $CALL 213MB INTERNAL HARD DRIVE
AST POWEREXEC 486125SL 200MB ACTIVE COLOR WI 12MB $4496PANASONIC CFl70/270/370 IMB/2MB $581$98 
""" GRID CONVERTIBLE 125MB WI BMB """ $3505 


SANYO MBC · 17NBl18NB 2MB $93 


PANASONIC CF·47Q/480 2MB/6MB $158/$385 
EXTERNAL HARO DRIVE KITSIBM THINKPAD/300 386Sl.125 BOMB LCD WI 12MB $2094 
(18 OZS. BATTERY-POWERED)SHARP PC·6200/6220/624DIT1 ™2000 IMS SOARD $68 IBM THINKPAD/300 386Sl.125120MB LCD WI 12MB $2282 

20,40,80,IO, 130,ANDlllllB SHARP PC·6600/6640/666 Im Thl3000 2M8 UPGRADE $72 IBM THINKPADnoo 488SLC/25 BOMB LCD WI 16MB $2987 
SHARP PC-nOOf7750 4M8 MEMORY BOARD $389 SIZE-PERFECT FOR LAPTOPSIBM THINKPADnoo 486SLC/25 120M B LCD WI 16MB $3154 
SHARP PC-8041/8061 I MB MODULE $53 IBM THINKPADnooc 486SLCl25120MB ACTIVE COLOR WI 16MB $4461 

SHARP PC-8501 COLORSTAR 2MB $119 
 TOSBIBA T$208

NEC ULTRAUTE VERSA 486Sl.120C120MB ACTIVE COLOR WI 12MB $4325 

TANDY 1500H0/2810HD/3810HO 1MB/2MB $561$98 
 NEC ULTRAUTE VERSA 488Sl.125120MB LCD WI 12MB $3374 488 CPlJ 1J.PGRADETANDY 2820/3820/3830 2MB/6MB $1581$365 NEC ULTRAUTE VERSA 486Sl.125180MB LCD WI 12MB $3623 
Tl TRAVELMATE 4000 4MB 	 $180 NOW IN STOCK.NEC ULTRAUTE VERSA 486Sl.125C 120MB ACTIVE COLOR WI 12MB $4492 
ZEOS 28&'386SX NOTEBOOK 2MB $93 

NEC ULTRAUTE VERSA 486Sl.125C 180MB ACTIVE COLOR WI 12MB $4741 ZENITH MASTERSPORT SX/SIJSLE /SLC 2MB $96 
ZENITH Z·NOTE/386 2MB/8MB $113/$311 PANASONIC CF-370 386SX 60MB LCD WI 5MB $CALL 

SHARP PC-6340 386SX 386120 40MB LCD WI 2MB (CLOSEOUl) $1000 APPLE POWERBOOK llEllORY 
TEXAS INSTRUMENTS TM3000/120MB LCD WI 6MB (CLOSEOUT) $CALL 2AIB <IMB 8MB 8MB IDlrlB 
TOSHIBA T1800 386SX/20 BOMB LCD WI 10MB $1433 

100 x xTOSHIBA T1850 386SX/25 BOMB LCD WI 12MB $1693 

TOSHIBA T1850 386SX/25120MB LCDWl1 2MB $1921 140 x x 
APPLE MAC 111>< 4MB $151 	 CPO PROLINEA 4133 4MB $146 

TOSHIBA T1850C 386SX/25 80MB PASSIVE COLOR WI 12MB $2386 145 x xAPPLE MAC <ISE/Sl/1VCVCX 4M8 $150 CPO PROLINEA 3125 8MB $281 
TOSHIBA T1850C 38BSX/25120MB PASSIVE COLOR WI 12MB $2539AST BRAVO LC 3/33s 2MB/6MB $761317 CPO SYSTEMPRO 2MB/8MB $981$377 170 	 xTOSHIBA T3300SL 386Sl.125120MB LCD WI 18MB $2740 

CPO SYSTEMPRO/LT 4/BMB $1531$325 
AST BRAVO LC466 4/8116M8 $ 153/$3071$585 
AST BRAVO 486125 & 4133 218MB $102/$330 

TOSHIBA T4400SX 486SX/25120MB LCD WI 18MB $3007 
DECpc 433 & 433 PORTABLE 8MB $281 TOSHIBA T4400SX 488DX/25120MB LCD WI 16MB $3368AST CUPI0-32 2/418M8 $102/$1651$330 
DELL 316SX 2MB $78 

TOSHIBA T4400SX 486SX/25 200MB LCD WI 18MB $3465AST PREMIUM 3861486 4MB16MB $1651$330 
EPSON 386133 4MBl1!MB $1481$291

AST PREMIUM 386'25,331MBl2MB $51/$102 TOSHIBA T4400SX 486DX/25 200MB LCD WI 16MB $3847 
AST PREMIUM 3860 4MB $156 EPSON EISA SERIES 2/SMB $S7t$325 TOSHIBA T4400C 486SX/25120MB ACTIVE COLOR WI 20MB $4049 

AST PREMIUM II 4MBIBMB $1651$330 EPSON EOUITY486Plus 4MB $156 TOSHIBA T4400C 486SX/25 200MB ACTIVE COLOR WI 20MB $4527 
AST PREMIUM SE 4150 32MB $1352 HP 700/RX TERMINAL 4MBIBMB$15:Y$325 TOSHIBA T4400C 486DX/25120MB ACTIVE COLOR WI 20MB $4411 

Circle 192 on Inq uiry Card. 



HEHO~Y ! ! HEHO~V !! '1EMORY ! ! 

ACER 486sx - 16MB SIMM <4M x 36> $ 599.00 

32MB SIMM <BM x 36> $ 1,399.00 
AMI El-FLEX - 64MB KIT (4 SIMMS) $ 2,699.00 
AMIGA 2000 - 16MB SIMM $ 539.00 
AST BRAVO 486LC - 16MB SIMM $ 539.00 
COMPAQ SystemPro - 32MB MODULE $ 1, 199.00 
DELL 486's - 16MB KIT <2 s1MMs> $ 538.00 

32MB KIT (2 SIMMS) $ 1,088.00 
MAC llfx - 16MB SIMM $ 479.00 II 

MAC QUADRA 950 - 16MB SIMM $ 479.00 
MAC llci,llcx,llsi,QUADRA 900 - 16MB SIMM $ 479.00 
MAC QUADRA 700 & SE/30 - 16MB SIMM $ 529.00 
NeXT TURBO - 16MB SIMM $ 529.00 
SUN IPX,ELC - 16MB SIMM $ 549.00 
SUN SPARC SERVER ., 256MB KHT CALL 

OTHER MEMORIES AVAILABLE ... 


COMPAQIBM HP LAPTOPS 
PS/l - 2MB $ 68 Vectra QS-16 - 2MB KIT $ 129DP 386/20.20E.25 - 1 MB $ 66 AST EXEC. NB - 4MB $ 119 

4MB $ 149 4MB $ 159 COMPAQ LTE386 - 4MB $ 209 4MB KIT $ 229 
M30 - 2MB $ 79 DP 3865/16 - l MB $ 66 Vectra 486 - 2MB $ 79 SLT386 - 4MB $ 168 
M50Z,55sx,65sx.70 - 7MB s 45 4MB $ 159 4MB $ 135 DELL 316.320 LT - 2MB $ 99 

DP 286N,386N,S/20 - 4MB $ 1352MB s 79 8MB $ 269 EVEREX TEMPO - 2MB $ 78 
M55sx,65sx.70 - 4MB s 135 M-SYSTEMS - 2MB s 79 X-Statlon 700 Ser. - 2MB $ 89 IBM L40sx - 4MB $ 135 

4MB s 735 4MB $ 149M70-A21A61,121 - 2MB $ 79 MAC POWERBOOK - 2MB S 704 
M40sx,35sx - 8MB $ 269 8MB s 299 8MB $ 299 NEC P.S. 286.386sx - 4MB $ 200 
M57sx,90,95 - 4MB $ 135 DP 386/33.486/25 - 2MB $ 96 9000/400t.425t - 8MB KIT $ 495 P.S. 386 - 8MB $ 429 

8MB $ 269 SystemPro - 8MB $ 269 16MB KIT $ 999 P.S. SX/20 - 4MB $ 200 
$ 335 M80-041 - lMB $ 65 32MB KIT $ 1869 PANASONIC CF 170 - lMB $ 55OK Ex~ Brd 

M80-ll 1.12l.311 - 2MB $ 99 DP 3865/16 lMB xp Brd $ 105 T.I. TRVL-MT 3000 - 2MB $ 809000/425e - 8MB KIT $ 428 
DP 386/20,20E,25,25E M80-A21.A31 - 4MB $ 180 16MB KIT $ 828 TOSHIBA 1000 - 2MB $ 108 

16-BIT OK Exp Board $ 128 1 MB Exp. Board $ 105 2000SXE - 8MB $ 388 
32-BIT OK Exp Board $ 128 APPLE 3200SXC - 4MB $ 160

DELL 5200 - 8MB $ 315 11.SE.SE/30 - 1 MB $ 32AST 325D,P;333D,P - lMB $ 41 Classic - lMB Exp. Board $ 54 PRINTERS4MB $ 135PREM. 386/20C - lMB KIT $ 65 SE/30,llcl.llcx, llsl .LC & 
420,425,433 - 2MB KIT $ 82PREM. 386/25 - l MB $ 45 Quad. 700,900 - 4MB $ 11 5 EPSON 6000 - 4MB $ 229 

PREM. 486/25 - l MB $ 45 Quad. 700,900 - 32MB KIT $1120 HP /IP,/11./llD.P - 2MB s 7084MB KIT $ 158 
PREM. II 486 - 7MB s 47 8MB KIT $ 270 llfx - 16MB KIT S 499 Ills/ - 4MB s 735 

4MB s 739 450DE .450SE - 2MB KIT $ 82 llfx - 32MB KIT $1156 IBM 4019.4029e - 3.5MB $ 129 
8MB KIT s 278 4MB KIT $ 158 Quadra 256K V-RAM $ 27 4029 - 4MB $ 135 

LC 512K V-RAM $ 44PREM. II lMB Exp Board $ 469 8MB KIT $ 270 OKIDATA 400 - 2MB $ 129 

PRICES SUBJECT TO CHANGE WITHOUT NOTICE 

OTHER MEMORIES FOR: 

ACER. ALTIMA. APPLE. AST. CHAPLET. COMPAQ, DELL EPSON, EVEREX, HP. 

LEADING EDGE, IBM. NEC. NCR, OKIDATA, PACKARD-BELL PANASONIC, PHILIP. 

SAMPO. SHARP, SILICON GRAPHICS, SUN MICROSYSTEMS. TANDON, Tl, TOSHIBA. 

TULIP AND ZENITH. 


Circle 196 on Inquiry Card. 

TERMS: C.O.D. CASH, VISA OR MASTERCARD. 

COMPANY AND UNIVERSITY P.O.'S ACCEPTED UPON CREDIT APPROVAL. 


414 CLOVERLEAF DR., UNIT 8, BALDWIN PARK, CA 91706 

TEL. (818)855-5688 FAX (818)855-5687 
All PRODUCT NAMES. TRADEMARKS AND REGISTERED TRADEMARKS ARE lHE PROPERTY OF lHEIR REPSECTM COMPANIES. 

http:SE/30,llcl.llcx,llsl.LC
http:M55sx,65sx.70
http:M50Z,55sx,65sx.70
http:386/20.20E.25
http:1,088.00
http:2,699.00
http:1,399.00


w R E L E S S NETWORK N G B y MOTOROLA 

Portability doesn't have to mean isolation from 
important, timely information, thanks 
to EMBARC wireless networking. 

In over 200 cities in the U.S. and 
Canada, you're connected- to E-mail 
from the office and news and weather 
briefs from USA TODAY, as well 
as optional services such as sports, 

key market and financial developments, and 
HeadsUprn targeted industry news briefs from 

INDIVIDUAL, Inc. You can even have your important data
bases routinely updated-automatically! 

All you need is EMBARC's compact, powerful NewsStream receiver (it 
plugs directly into most laptop, palmtop and notebook computers) and the 
simple software package that drives it. Pay as little as $395, install it in min

utes and you're ready to go-without wires, faxes or phones. r.-__ ~ 
Equip your whole team to receive memos, documents 1 -

1 
1 

and file updates for pennies per recipient .. 

You'll find EMBARC so cost effective ' ;;:2 1@.JJ: 

you'll communicate more. · . - s 


Our corporate trial program lets you 
try it virtually risk-free. Sign up right 
now by phoning 1-800-EMBARC4, 
Ext. 350. Give your team the home
field advantage ... even when they're 
on the road. EM BARG service is available 

for DOS-based laptops and 
notebooks, HP 95LX palmtops 
and Macintosh Powerbooks. 

~ 	Motorola and NewsStream are trademarks 
0 	 of Motorola. Inc. EMBARC is a servicemark 

of Motorola. Inc. © Motorola. Inc. 1992 

Circle 204 on Inquiry Card (RESELLERS: 205). 



HARD 

DRIVE 

SUPER 

PRICES 


$CALL 

~ 

&?seagate 
MICROPOLIS 

c:;;:.::.:ER 
WEST ERN 
DI GITAL 

O:IT Nl 

( I f N l 


~~~m "'om 
~~t_~~ "'011001 

~~t·~~: l:~~l:Dl~I 
"' 

:r:a·:~, "'~! 101 

llitlt 

rn: ~:1 :!?19 
~11 • \'Jt lJot 

llitUl, 11 0 

~~~ ~.fo...~m:11 • 
1l"'S •l1 N• 

~~~ ::: =: 
""" !1'1 

l \13 ;.JI 110l /6U • 
lf l.IS • ll Nl ,,.'" "' 
i~;:~;;~~~, 

FAST 
DELIVERY, 
GREAT 
SERVICE 

AND 
LOW 
PRICES 

4MB X9·60NS SIMM-PC 8'.00 
'IMB X 9·70NS SIMM8'.00 256K X 9·80NS SIMM 122C87·101~·lHZ Ill8'.00 •IMB X9-6UNS SIMM

2C87·12 12MHZ Ill 256K X 9-70NS SIMM 128'.00 I MB X 9· IOONS 9 CHIP SIMM 
~. 00 2C87·202Cf,HIZ llT IMB X 9·BONS 3 CHI P SIMM 256KX HONS SIMM74.00 JC87·1616MHZ ll T \Mil X 9-BONS 9Ctt1 PSIMM " 7UJ lMB X 6·80NS SIMM CA LLJC87·202'l.lliZ lll 1 MB X 9-70rJS 3 CHI P S!MM74.00 

X87·25 25MHZ llT 8'.00 1MB X 8-70NS SIMM CALL74.IXJ IMB X 9·70NS 9 CHI P SIMM 
3C87·3333MHZlll 84.00 lMB X 9-60NS 3 CHIP SIMM .\MB X 8-BONS SIMM CALL 
3C87..lll.:.OMHZ Ill ~.00 \MB X 9-60NS 9 CHIP SIMM .\MB X 8-70N S SIMM CALL3S87SX· l6 15MHZ Il l 70.00 l MB X 9·5JNS J CHIP SIMM 

1MB X9- 100NSSIPP CALLJS87SX·2020MHZ Ill 70.00 l MB X9·53NS 9 CHIP SIMM 
3S87SX-2525MHZ Il l 70.00 16MU X 9-70NS SIMM lMB X 9-BONS SIPP CALL 
l587S.'(.l'.l33MllZ In M.00 

LOCAL BUS MOTHER BOARDS 
KAMpAT!'" U1m~ 111 15 1.1 8 al mtmQ1'1 t ft.lil! IS.l il'C Al)M ~tt.lt Stft·3'60X.3J.64KCACHEW/CPU .. .. .. ..... $1 99 
 IMB X 1- l OONS 
n!:lM;'lll'of.crtscr sc~11 tit:i;i <f'lY•til S.~~1 1 rttn:t.iD!\ll.li O eowittl3860X·3J.256K CACHE W/CPU . 249 IMB X 1-BONS 
rnerrwjlT>Xe:! $108 IMBX 1-70NS 386/486 RAMpAT!-Plus'" Llll to 1~11 s a1 meill:,ll'f ~'(.111 ou;111!\Jl{lflai 1 tt11~~~~ : :~:~~Kc~~~~t~~~~u ~~~ IMUX 1-60N S 
~~..i::;;•111 1•1'POn tor ll ll o 11~11:1 rntm· 5145 256KX1·1 50NSONE BOARD SOLUTION ::;g::ll ~: 1:1~i ~:1:~ ;:; 256KXl-1 20NS386/486-64K Cache no CPU S200 4esox-JJ-2ssK CACHE w1cPu 540 256KXl · 100NS 

3861486·256K Cache no CPU S250 4asox-so-2ssK CACHE w1cPu 149 AST Rampage Plus/2MB $169 
I ~ 4-BONS 

"' "" "" 
'" '" 

!Im-

'" lllR "' '" "' 

,, 
J·l 1,1 &£-C Nl 

u~~~~c N• 
u'.~~~f uPHO 

1 •"'9 1 C •..I.Pil l 
). I "'B!-l ~YPU 1 

H "'9 t ·C ~· • 
u'.~~ 1jc NA1

N BH O PUIH '" 

" Oll H Sl!D l'tHlO 
H IJSH ~· I m 1!.15 MJOtHlll 

"' 
"' llr.>OaPSUU~
,. ;~~~H~· 1t.1 0 H M9.IJ 
011 1111.11~~ . m"' l·l V8 f ·C Nl "' i1~c.~me 

H J.IB ! ·t NA 1 'i»! C-l ~ l 
H l.I Bf.C Nl i ~"'a c.c o 

"' "' "' "' wa r.c u •UaC.C Nl "' '" '" 
DYNAMIC RAMS 

3.95 256 X1 -BON S 1.80 64K X 4-120NS . 1.75 
4.20 
4.25 

256 K X 1-70N S 
256K X 1-60 NS 

1.80 
2.20 64KX4-100NS 2.10 

4.70 256K X ~ - lOON S 4.35 64K X 4-BON S 2.25 
1.50 
1.55 

256K X 4-BONS 
256K X 4-70NS 

4.45 
4.50 64K X 1-150NS 1.50 

1.70 256K X o\ -60NS 4.7 5 6•1K X l-120NS 1.75 

OIPP 21.00 64K X 1- 100NS 1.95 

fru.::0:.J 1- ·1 FOR MEMORY PRODUCTS NOT LISTED, CALL FOR PRICES AND AVAILABILITYm ..=.. PURCHASE ORDERS FROM GOVERNMENT AGENCIES - UNIVERSITIES - FORTUNE 2000 FIRMS - CALL 1-215-922-4650 

1MB X HONS SIPP CALL 

256K X9-lOONS SIPP CALL 
256K X 9· 80NS SIPP CALL 
256K X 9-70NS SIPP CALL 
256K X 9·60NS SIPP CALL 
256XJ6 - lMB 50 
512 X 36 - 2MB 85 

1 X 36 - 4MB ,., 
2 X 36 - BMB 

4 X 36 - 16MB "'675 

" '" "' 
'" '" 

,. 

'" 

" "' 

,..lV8 

"' '" m..'" ~JB "~t:i~~)' ,."' "' 

CACHE 
fl )( 8· 1S 0 .00 

3 2 X 6 - 1:> 1111 .00 
8 )(6-2:. <.00 

32)(8· 2S 
t).1)( 4 ·? :. '·• .oo"' 
16 )( 4- ;>~, >.00 
6X ll· 2'0 ..,. 

32XB· :>O o.oo 
64)(4. ?{) 10.00 
\6 lC4· 20 
16 X4- 1!) • .'·"'oo 
64lC1 -20 • .oo 
6-llC1 · 1!i 10,00 
1 28 x 8- ?~> ~ .00 
1WX8· 20 ~ 

~.~ !!!!K:i 
~I 11ii1iAJ 

ALLCll(U!TCA!lUSAflfVEF11 rrrn 1o n rnAUOULA NIUSf NEVER A SURCHARGE ON CREDIT CARDS OPEN SATURDAY 10 - 6 AlLCREOHCA~ns.o.otvrninrnrnn rn.o.uuu 1..o.rH us£ 
TECHNICAL SUPPORT ORDERS ONLY TOLL FREE FAX 

.. -2"15-922-4640 .. -800-457-6937 .. -2"15-922-0"1 "16 
All CREDIT CARDS ARE VERIFIED FOR FRAUDULANT USE . 

ORDER TOLL-FREE FROM ANYWHERE IN THE USA OR CANADA. CALL FOR CURRENT PRICES ANO VOLUME DISCOUNTS. PRICES AND AVAILABILITY SUBJECT TO CHANGE. ORDER LINES OPEN 6 DAYS. 
MINIMUM ORDER 50 .00• USA SH IPPING & HANDLI NG: AIR 512 .00-AIR OVERNI GHT $18 .00--COD ADO $4 .00• PA RES IDENTS ADO 7% SALES TAX • PREPAID ORDERS CALL FOR CONF IRMATION• Al l RETURNS RE OU IRE AMA# ANO ORIGI NAL INVOICE 
CANCELLED ORDERS ANO RETURNS FOR CREDIT SUBJECT TO 25% RESTOCK ING CHARGE•AETURNEO MERCHAND ISE MUST BE IN NEW COND ITION ANO RECE IVED WITH IN 14 DAYS FRO M INVOICE DATE . SORRY. NO REFUNDS AFTER 11\ DAYS. 
SH IPPI NG AND HANDLING CHARGES NOT REFUNDABLE• INTERNATlO NAL ORDERS WELCOM E-APO- FPO ORDERS WELCOME P.0 .'S ACCEPTED FROM GOVERMENT AGENC IES!UN1VERSIT l l.:S!FORTU NE 2000 COMPAN IES-SUBJECT TO APPROVAL 
All MEM ORY PRODUCTS ARE TH IRD PARTY. Al l TRADEMARKS ARE THE PROPERTY OF THE RESPECTIVE OWNERS . * All WORLDWIDE TECHNOLOGY PRODUCTS ARE 100% GUARANTEED AND COME WITH LIFETIME WARRANTY EXCEPT 

30 DAY WARRANTY ON CPU CHIPS AND 1 YEAR WARRANTY ON MOTHER BOARDS * 

~~;.~2h~:'4:.to 19106WORLDWIDE TECHNOLOGIES 437 c~,:~~~.!.!':·~~~;,ic,~i 1

248 U YT E J UNE 1993 Circle 195 on Inquiry Cord. 
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DEDICATED 
-OUmANDING 


HEWLETT- PACKARD 
& MANCHESTER 

INTRODUCING THE 

NEWEST 


INNOVATIVE PRINTER 

THE 

HEWLETT-PACKARD 

LASERJET 4Si 
PRINTER 

FAST, EXPANDABLE 

LASER PRINTER 


IDEAL FOR 

MULTIPLE USERS 


• Fast Printing at 17 Pages Per Minute 
• High Quality 600dpi output 
• High Volume 75,000 Page Per Month Duty Cycle 
• 2 MB RAM Standard, Upgradeable to 34MB 
• Expandable and Flexible - Excellent for Networks 
• High Volume Dual-Bin Paper Handling 
•Optional Adobe Postscript Level 2, Automatic 

Language Switching, and Resource Saving 
• Optional Duplex Printing, 1,500 Sheet 

Paper Feeder, 2,000 Sheet Output Stacker 
and Power Envelope Feeder 

SYSTEMS INTEGRATION 

NETWORKl~NG CONNECTIVITY F/3 HEWLETT 

CAD/CAM ~ RISC/UNIX a!!~ PACKARD 


~ Authorized Dealer 

MANCHESTER EQUIPMENT COMPANY, INC. 

"The Computer Supply and Equipment Experts" 

50 MARCUS BLVD. • HAUPPAUGE, NY 11788 • (516) 435-1199 • (212) 629-6677 
New York City: (212) 629-6969 • Boca Raton: (407) 241-7900 • Tampa: (813) 888-8809 • Boston: (617) 455-8300 

Circle 537 on Inquiry Card. 
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PC-UNIX Connectivit~ 

from UniPress Software 


XVision • Tens of Thousands Sold! 
Inexpensively Add X Windows to your MS Windows .PC 
Best selling Microsoft Windows X server! Less expensive and better than an X terminal - run X and DOS 
applications simultaneously. Even run X applications over serial lines with XRemote . Support for MS Windows 
3 .1. X11R5. DECnet. up to 16 million colors. and 2-way copy-and-paste of graphics and text between X and DOS. 
Can be combined with PC-Connect for full desktop integration . Supports a wide variety of networks : PC/TCP. 
Chameleon . PC-NFS . Novell. DECnet and others. Price $449 . 5-pack $1.800 . FREE PHONE SUPPORT! 

DOS X Server - Xo ftWare - Turns your DOS PC into an x Windows terminal. $395 . 

Mac or NeXT x Servers - exodus - Add x Windows to your Mac or NeXT. $295. 

Mail-it • NEW! 
MS Windows Access to UNIX e-mail 
WITHOUT Gateways 
Mail-it is a Microsoft Windows application that allows 
users on PCs to link straight into the UNIX e-mail 
network. Mail-it is superior to other e-mail products 
because it doesn't require e xpensive and inefficient 
gateways. and uses standard UNIX mail messaging 
protocols. Mail-it allows users to connect transparently 
from their familiar Windows environment to the more than 
30 million Internet mailboxes worldwide. Mail-it Remote 
serial line version is also available for remote dial-up 
access. Priced from $140 per user. 

PC-Connect 
Integrate UNIX with MS Windows 
Run local PC and remote UNIX or VMS applications 
simultaneously by clicking on MS Windows icons. 
Extensive terminal emulation . copy-and-paste. 
remote printing. file transfer, and Dynamic Data 
E xchange (DOE). Full support for VMS hosts . 
Dynacomm and CrossTalk, dynamic keyboard 
mapping. streamlined installation and enhanced 
3-ID look-and-feel. Can be combined with XVislon . 
Uses either serial connection or Ethernet . Priced 
from $445 for one user. $205/user for a ten-pack . 

SOL-Retriever Option -MS Windows access 
to Oracle. lnformi x. Ingres. lnterbase. etc. 
Price$2 .295 for unlimited users . 

Chameleon 
Smallest. Fastest TC.P/1.P Networking for 
MS Windows 
The only TCP/IP networking package implemented as 
1007. DL.L. , making it the smallest and fastest TCP/IP 
networking package for MS Windows. Fully integrated 
TCP/IP applications for Windows are provided. 
including telnet , ftp and tftp file transfer. NFS option 
allows DOS disks to be attached to UNIX systems and 
UNIX disks to be attached to DOS systems. You can 
even back up your whole DOS network on 
high-capacity UNIX tape drives . Super easy Windows 
installation takes just minutes. Ideal for use with 
XVision and PC-Connect. Priced from $400 . 

SoftNet • NEW! 
Novell UNIX Server 
Enables Sun . HP and SGI computers to act as Novell 
NetWare 2.2 or 3.1 servers. providing file and print 
sharing. and more . UNIX disk partitioning is not 
required; NetWare clients map UNIX directories 
directly. SoftNet gives you everything you need - no 
additional purchases are required . Priced from 
$1.295 for 16 concurrent NetWare connections. 

Novell UNIX Client 
Allows your Sun . HP and SGI computers to access 
and mount NetWare servers as NetWare-compatible 
clients. Single-user $395; 5-pack $1 .495. 

Stand-alone SoftNet Print and SoftNet Term also 
available. 

PC2X 
MS Windows Display on your UNIX 
Workstation 
Run your MS Windows/DOS computer from your UNIX 
workstation. Ideal for network management. central 
help~esks , remote access to your PC applications and 
as a ~igration path . Protects PC hardware investment. 
The DOS computer displays in an X window. PC 
applications run without slowing your workstation. Run 
several PC2X windows to work on multiple PCs 
sf ultaneously. Copy-and-paste between DOS and 
UNIX applications. Supports TCP/IP or serial. Starter 
pack $695. 

PC/TCP 
Comprehensive TC.P/1.P Ethernet 
Software for .PCs 
Provides DOS-DOS or DOS-UNIX networking. Runs 
under DOS or Windows . Includes over 30 TCP/IP 
applications - ftp. telnet. rlogin and many more. 
Remote printing: print DOS files on your UNIX 
printer and UNIX files on your DOS printer. 
Includes lnterdrive support so DOS files can 
reside on large UNIX disks. Ideal for XVision. 
PC-Connect . XoftWare. PC2X. Mail-it . Price $400 . 

UniPress. Atradition of UNIXsoftware.support and service since 1983. 

B 0 0 - 2 2 2 - 0 5 5 0 • 9 0 8 - 2 8 7- 2 l 0 0 
2 025 Lincoln H ighway, Edison . New Je rsey 0 8817 
Fax : 908 - 287 -4929 • e - ma i l : info @unipres s .com 
All product names are trademarks and registered trademarks of their respective companies. 
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Buy with 


ence 


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: 

Ask These Important 
Questions 
• 	 How long has the company 

been in business? 

• 	 Does the company offer 

technical assistance? 


• 	 ls there a service facility? 

• 	 Are manufacturer's warran
ties handled through the 
company? 

• 	 Does the seller have formal 
return and refund policies? 

• 	 Is 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? 

(cJ Direct Marketing Association, Inc. 1988 

r 

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. 

Purchasing Guidelines 
• 	 State as completely and ac

curately as you can what 
merchandise you want in
cluding brand name, model 
number, catalog number. 

• 	 Establish that the item is in 
stock and confirm shipping 
date . 

• 	 Confirm that the price is as 
advertised. 

• 	 Obtain an order number 

and identification of the 

sales representativ e. 


• 	 Make a record of your 
order, noting exact price in
cluding shipping, date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/ o 
OMA, 6 E. 43rd St. , New York, 
NY 10017. 

This message is brought to you 
by: 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc. 
6 E. 43rd St. , 
New York, NY 10017 

MMC 

MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing Association, Inc. 



Circle 199 on Inquiry Card. 

You Can Rel~on Ra1in For all Your PC S~temUp_gmdes!

MPc UPGRADES 

Philips CM205 
• 680 Meg MPC CD-ROM 
• Kodak "Photo CD" compatib le. 

CD-HOM XA upgradable. 
'---------~ • Made in the USA 

CD Bundle 
Compton's Family Choice• Toolworks Encycloped ia • Mammals 

Internal External 

CD-ROM w/controlle r card '265 '375 

With CD Bundle '325 '449 

$185.00 
$199.00 

$194.00 Multimedia Upgrade Kit 
$244.00 -=-=--- .• Philips CMZOS 680 Meg 

in ternal CD-ROM drive 
9600 bps send and 4800 bps receive Fax • Crea tive Labs Sound Blaster Pro 16 

M onEM UPGRADES 

Zoom Telephonies 
All Zoom modems are backed by a 7-year 
warranty and are made in the USA. 

2400 bps w/ v.42bis and MNP 2-5 

2400 bps w/ v.42bis and MNP 2-5 
9600 send & 4800 receive Fax 

9600 bps modem w/ v.32, v.42bis, MNP2-5 

14,400 bps modem w/ v.32bb, v.32, v.42bis, 
MNP 2-5 and 9600 bps send/receive Fax 

2400 bps modem w/.42 bis and MNP 2-5, 

(AMC) 
(AMX) 

(AFC) 
(AFX) 

(VP-V32) 
(VX-V32) 

internal 
external 

internal 
external 

(VFP-V32bis*) internal 
(VFX-V32bis*) external 

PKT Pocket/Fax Modem 

45.00 
63.00 

49.95 
69.95 

$ 89.95 

• Speakers/headphones/microphone*WINFAX Lite software option available fo r $12 if purchased with VFP-V32bis or VFX-V32bis modem. 
• CD Bundle: Wing Commandcr/Ultima VJ only S475 

Call a corporate sales expert today and find out how Ra/in can maximize The Animals/Loom/Atlas Pack 

your purchasing dollars by upgrading your existing computer equipment. 
Ra/in stocks: • Motl1erboards • SIMM Memory • Controllers • Printers • Monitors 
Hard Drives • MPC Products • Computer Cases • Keyboards and much more 

Prices and avai lability subject 
to change. 

Incomplete retu rn s arc 
subject to a service charge. 
All returns ot her than 
exchanged items incur a 1()1.)() 
re.stocking fee. 

To insure your shipment arrives when you need 
it, Ralin uses only the mos t reputabl e modes of 

Purchase orders arc accepted, 
suhiect to approval. 

transportation avai lable: 

We do not charge your ca rd 
llntil order ls processed. 

WHOLESALERS, INC. 
P.O. Box 450, Orchard Park, NY 14127 

Hours: 8:00 am to 6:00 pm Mon-Fri 
Customer Service: 716-674-6267 
Fax: 716-674-2108 

LOWEST PRICESAMT INTERNATIONAL 
(COMPUT ERS & PERIPHERALS) SAME DAY SHIPPING 
3074 LANDESS AVENU E · SAN J OSE, C A 95132 

*Prices subject to changeTE L : (408) 942-9695 FAX: (408 ) 942-5509 

2MBKit 30FS360 .. S95 00 2MB Model SIOO ................ S99.00 
 4167·2SMHz 5350.00 MONITORSCOMPAQ MEMORY DRAM
Mode ls 70·E61 /121, SSSX, 65SX 2MB Model TS200. T6500 $110.00 4167-33MHz $585.00 

VGA 0.41 14'.... ..............S21S.OO
CYRIX1MB6450603 559.00 8MB Model T5200.T8SOO 5299 00OeskPro2B6·E, 386·20{20E{25 DRAM IMGX1 
SVGA 0.28 14' ..................S2S9.00
Models 70-E61 /121 : SOZ, SSSX, 65SX ZENITH MEMORY 82S87XL 559.00l MB 11313t -001 S75 00 1MGX1·120NS S3.00 
SVGA N-10.2814' ....... .. .....310.00
2MB6450604 . $99.00 lMB Supe.Spon 266 &266ES135 00 63087-16 $59004MB 113132-001 .. 5169.00 1MG X1-100NX .. $3.50 
VIEW SON IC .. ....................... .CALL
Models 55SX, 6SSX. 34nl77 & 34f3011 2M8 Supe.Spon 266 &266E5140.00 63087-20 ... 575.00DeskPro 286N, 386N and 386SX 1MGX1 ·80NX . S3.60 
NEC .............. .. .................. .. ....CALL
4MB 34F2933 . $1 49.00 2MB Supe.Spon SX/Alpha. 5140.00 83087-25 .$75002MB 11 8669-00t S13S.00 1MGXI· 70NX S3.65 

Models 70-A21 2MB Supe.Spon SX/Beta 5140.00 83087-33 ... S75.004MB 118690·001 52ll.OO 1MGXl-60NX $3 75 . MOTHERBOARDS w/CPU
2MB6450606 599.00 COMPAQ MEMORY 83087·40 589.00OeskPro386S DRAM64X1 

486 DX·50 w/256k cache .. .$600.00Models 80-141 1MB Ponable LTE 266 . S1 2S.00 565.00l MB 113646-001 S99.00 4164-150 S0.8583587·16 }SX 486DX-33 wl 128k cache ...$450.001MB645037S . S7S.OO 2MB Ponable LTE266 $15000 83587-20 565004MB 112534·001 . 5195 .00 4154120 S0.95 
3861486 DX·40 AMOModels 80-111{311 lMB SLT-286 .. $140.00 83S87-2S 565.00DeskPro 386-33, 486·33 & Sy stemPro 4164 100 . $150 
(upgradable) ................... ...$230.00
2MB6450379 . . $99.00 4MB SLT-286 .. .. $350.00 llT2MB 11S144·001 ... . 5185.00 4164-80 $2.00 

486 SX-25120 ..................... 5279.00
All Models 70 and 80 NEC MEMORY 2C87-6 .. $49.00 ORAM64X4 
386 DX·40/64k cache ....... .. 5169.00
2· 14MBw/2M 34F3077 5290 00 tMB Prospeed286 5t70.00 2C87-10 5S9.00AST MEMORY 4464.15 53.99 386 5X·33 ..... .... . ....... .. ..5125.00
4-1 6MBw/4M 34F3011 S350 00 2MB Prospeed 386 5240.00 2C87· 12 . SS900 4464-12 54.50 386 SX·2S .. . ........... ...S110.00
Bravo-286, Workstation Models 50, SOZ, S5SX & 60 2C87-20 559.00 4464- 10 . $4.75 486VL·501331256k cache ....$195.00S1 2K Kit 500510-010 .. S59.00 2·8MB 1497259 . 5290.00 ZENITH MEMORY 3C87-20 .. . .. ... 569.00 ORAM 256XI 

3G87-25 56900 ADD ON CARDS256Xl·150NS Sl .25
Zenith Z·.386(20{25{33 & 33E...~~u~ J~~-;~~~0-002 s15000 1HfoiJ;i!:fo;Uifoi·l;I• 3G87-33 S79.00 256XI· 120NS 51.50 IDE with 110 .... ... ........... .... .. .. 522.00
lMB ZA 36/3600ME 590.00lMB K1t 500S1Q.003 575.00 3G87·40 .. 58900 256XI· 100NS. $1.60 Trident w/l MB ..... .. .............$69.00
Hewle1t·Packard ~r Jet llP, 111 & 1110 2MB ZA3500MG 5140.004MB Kit SOOSlQ.004 5185.00 ....... 56S.OO 
 256 Xl-80NS SUS1s81-16 }SX Orchid Pro 11 Sw/1MB .. .. .. ...S139.00
1MB 334748 .. .. ..... 570.00 4MB ZA3000MK .. 5205.00Premium 386·20 3587-20 ....... $69.00 
 256XI·70NS . ... S1.75 Diamond Stea lth w/1 MB .... .$235.002MB3347SB ............ 599.00 
 Zenith Z-386 SXl MB KitS005 1Q.003 575.00 3567-25 .S69.00 2S6Xl-60NS $1.85 NESA tDE Controller .. ..........580.00
4MB33477B . 5185 00 2MB Z-60S·1.. .. 5125.004MB Kit 500510-00C 5185.00 ULSI DRA M256Xll

Hewlett-Packard Laser Jet UP & 110Br av o-386SX US83587SX2S/33 ...... .. .. .. .... .SS9.00 
 MEMORY BOARDS DK256X4- 100NS SJ.991MB 33443B 57500 •i!.11:11.1J;Mf¥j,j;f•4MB K1t50051Q.008 .. 5220.00 US08387 ·33·40 .. . .... 579.00 256X4-80NS ... . " .... $4.50 Rampa< AT... .. ..... $95.002MB 33444B .. .S110 00Premium 3B6·SX(2S/33 & 486·25 Ove rd rive Mathco ......... ... .. .... .... CALL 
 2S6X4-70/60NS.. . $4.75 Rampa! Plus XT, AT.. ..... ..... $119.00
4MB33445B .. 51 7S.00l MB 500716·002 560.00 INTEL SIMM MODULES 2S6Xl-STATIC COL Simmply Ram PS/2-1 6........ $149.00
IBM Las er 4019 and 4019e 8067-S MHz SS0.004MB SQ0.780 S19S.OO S1 25BP·10 ... 51 .50 IBM PS/2 50. 50Z. 55 , 60. 6S orl MB 1039137 595 00 8087·2 6MHz 560.00 IBM TYPE AAA 2800-08 $1.75 any MCA System3.SMB 103867S . S19S 00HEWLEn-PACKARD 8087- 1 lOMHz 599.00 ADD $2.00 FOR SIPPS AAA 2800-07 $1.85 Simmply Ram PS/2·32 ..... ...5169.00
Canson LBP -811, 811A, 8111 80287-6 6MHz SS0.00 4Mx9-80 $138.00MEMORY AAA 2800·60 .. $1.95 P5/2. 70, 80 & 90 32 Bit MCA2MB S63-1860 ...... .. .... $129.00 80287·88MHz SSS.CO 4Mx9-70 .. .. .. $140.00 1X4-00 ZIPP.. .. $16.00 SystemVeclra CS/165 80287XL8/ lOMHz SS9.00 4Mx9·60 ....... ........ ..... ........$143.00 
 1X4-80STI ZIPP $18.00LAPTOP AND PORTABLEl MB 56500 HARD DRIVE80287XL & SLT 569.00 1M•9· 10 530.00 1X4-70STI ZIPP $19.00 
4MB 5185 00 MEMORY 80287-10 1QMHz 559.00 1Mx9-80 .. 53S.OO CP3000 44 MB .. . ..............5158.00
Vect1a CS{20PC, RS(2SPC and 20C 80C287-12 12MHz 569.00 1Mx9·70 536.00 CP3000 89MB .. ... ..... .........5215.00
TOSHIBA MEMORYlMB 0 1640A S6S.00 80387SX-16 S6S.OO 256x9-70 $1000 SYSTEM CP3000 130MB.. . .. .. . .. . ...$247.00
lMB Model lOOOSEJXE . .. Sll0.004MB 01642A $170.00 8038 7SX -20 S85.00 256x9· 10 .. $9 .00 CP3000 210MB ..... ... .... ......$360.00
2MB Model lOOOSEJXE .599.00Veclra486PC 486 DX-33 w/ 64k cache8038mX-20 569.00 2S6x9·80 51000 CP3000 340MB .. ....5595.002MB Model T1200XE $99.00l MB 02 150A 575.00 8038mX-25 589.00 2S6x9-60 .. 512 00 CP3000 S20MB ......... .. .......5890.00
• 4MBRAM • 12 & 1.44 • 13JMB HD2MB Mod<IT1600 599 004MB 021S1A $165 00 8038m X-33 589.00 APPLE·MAC • SVGA Monrtor • 101 Key Board2MB Model T3 tOOE.. 599.00 FAX MODEM80487S X-20 ...... 5435.00 1Mx8· 70 .. . ... 532.00 • Mini·TowerCase • DOS 5.02MB Model T3100SX .. .. .... .. . 599.00
IBM PS/2 MEMORY WEITEK 1Mx8· 10 .. . .. .... . $30.00 Modem 2400 Bps.. . . .. .$40.00• IDE With 1{04MB Model T31 00SX ... . .. S19S.OO 3167-20 20MH z .. 580.00 l MxB-80 .. . .$3200 96124 Bps tnt... . .... .. ... .. .....$60.00
Models 30-286, Exp. Board 1497259 2MB Mod<I T3200SX .. . 599.00 316 7-2S 25MH z $135.00 4Mx8·80 .$118.00 $1369.00 96/144v.32 Bps/v.42 Bps .. .5220.00512K Kit 30F5348 .......... $54.00 
 4MB Model T3200SX ...... S19S.OO 3167- 33 33MHz .. .. .... 5240.00 
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Circle 201 on Inquiry Card. 

PRINTER SHARING &MEMORY 

1/0 =input /output 
Q =serial 

D =parallel 800-238-9415 
LCX-1000 (1Mb) $495 

8 ports; 4 serial 1/0; 57,600 bps 
2 parallel in, 2 parallel out 

LC-256 (256Kb) $375 
LC-512 (512Kb) $425 

8 ports; 4 serial 1/0; 19,200 bps 
2parallel in, 2 parallel out 

LXFR·ETC $49 
Windows &0812 File Transfer 
4 user license, for LC or LCX 

PB-42PP-256Kb $199 
PB-42PP-1 Mb $249 

6 parallel ports; 4 in 12 out 1000XEISEILE, 1800. 1850, 
Upgradable to 4Mb; 25,000 cps 2000,2000SX/SXE, 2200SX 

2Mb · $90. 4Mb · $150. BMb · $275
LC-41PAS $69 

3300SL5 parallel ports; 4 in / 1 out 
4Mb · 5150. 6Mb · 5225Smart-switch; 25,000 cps 
4400SX

LC Jr.-256 (256Kb) $199 4Mb • $150, BMb - $275 
LC Jr.-512 (512Kb) $249 Powerbook & MAC: 

5 ports; 4 serial in. 1parallel out 1001140/145/1701160/1651180Up to 115,200 bps 
6Mb · 5250, BMb · $310, IOMb · $390 

SPPS $49 DUO 2101230: 
9600 bps !0 115,200 bps 6Mb · 5260. BMb · $320. IOMb • 5410 
Serial I Parallel Converter Cent.6101650, Ouad.800, LC/II 

PB-11PP-1Mb $199 4MB · $145. BMb • 5260 
2 parallel ports; 1 in / 1 out MAC SIMMS (70ns.): 
Upgradable to 16Mb; 75,000 cps 1x8 - 532. 4x8 - 5124. 16Mb · 5495 

LOGICAL CONNECTION ,., 4660 Portland Road NE #108 Salem, OR 97305-1658 Tech .: (503) 390-9375 FAX: (503) 390-9372 

BYTE BACK ISSUES FOR SALE 
Windows '93 U.S. Deli very $4.00 Foreign $5.001990 1991 1992 1993 Windows-Portability '92 U.S. Del ivery $3.00 Foreign $4.00 


January 


February 


March 


April 


May 


June 


July 


August 


September 


October 


November 


December 


Special 

Issues 
 State Zip 

1990-9 1-92-93 U.S. Deli very $6.00 Foreign $8.00 Canada & Mexico $6.50 

The above prices include postage in the US. European customers 
please refer to Back Issue order form in the Internat ional 
Advertising secti on of the book 

Please indicate which issues you would like by checking(-V ) 
the boxes. Send requests with payment to: 

BYTE Back Issues , One Phoeni x Mill Lane, Peterborough, N.H. 
03458, (603) 924-928 1 

D Check enclosed Charge: 0 VISA D MasterCard 

Card# 

Exp. Date 

Signature 

Name 

Address 

City 
IBM Oui look '92 Wimlows Windows '93 

Portability 

~Issues All orders must be prepaid. Please allow fo ur weeks delivery 
Ava il able 
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• 33 MHz 80486DX 
• 1 28 Kb cache expandab lt rn 2S6 Kb 
• Uses 256K, IM or 4M x 9 80ns SIMMs (0K insrn l lccl) 
• Two VL Busfl6-bir slo rs and six 16-bir s lors 
• Advanced t\MI BIOS with shadow R/\M 

MCT·486VL·33 33MHz VESA l ocal Bus . . ... $599.00 
MCT·486VL·66 66MHz VESA l ocal Bus .. ..... $899.00 
MCT·M486·50E 50MHz EI SA w/cache ........... $999.00 
MCT·M486·50 50MHz cache 486 .............. $799.00 
MCT·M486·33 33MHz cache 486 ............... . $549.00 
MCT·M4865X·25 25MHz cache 486SX .. ... $399.95 
MCH386·40 40MHz cache 386 ... ... $299.95 
MCH386·33 33MHz cache 386 .............. .. $249.95 
MCT·M386SX·33 33MHz 386SX ................. .. $169.95 

486 COOLING FAN 
Make your CPU run coo ler! 
Easy sn<lp- in insrallarion. 

......... $29.95 a :---_
..,, .,..,___, 

486-FAN .... 

POST CODE DISPLAY CARD 
• 8-bir 286/386/486 PC compatible card 
• Disp lays power on s<.:l f-resr code 
• \Xlorks when sofrware won 1c even boor 1. 

• Supporrs tlM I , 1\ward, Phoeni x and IBM AT BIOS 
PCODE .. .............................. ... ....... ..... ..... ........ $49.95 

LOGICLAB EXPLORER 
• Transforms yo ur PC into a 

c:ompkrt t nvironml' nr for resr ing 
& simu lati ng dig irn l log ic circuits 

• Library incl udes most co m111 0 11 'liiiiiliiiiiiil 
74 LS and CMOS ICs 'I 

• Log ic: ana lyzer includes 16 log ic: probes 
LOGICLAB .. .. ...................... $49.95 

WIRE·WRAP PROTOTYPE CARDS 
JDR·PR2 8-bit with 1/0 decode layout .................. $29.95 
JDR·PR 10 16-bit wi th 1/0 decode layout .. ...... ....... $34.95 

SOLDERLESS PROTOTYPE CARDS 
PDS·601 8-bit breadboard·on·a·card +/ 10 decode . $79.95 
PD5·611 16-bit breadboard·on·a·card +/10 decode $89.95 

EPROM PROGRAMMER 
Prog rams devices up to 5 l 2K birs, 
plus 27C IOO , 27C IOI , 27C30 1, 
27 C I 000, 27C I 00 I , 27C200 I , 
27C4UO I and more 

• Incl udes cl eclicared 8-bir 8088 
and 286/386/486 PC compatib le card 

MOD·MEP·lA ...................................................... $199.95 
MOD·MEP·4A As above wi lh 4 ZIF sockets ....... .. $269.95 

UNIVERSAL PROGRAMMING SYSTEM 
• Programs EPROMS and CMOS 
• Tests TTL & CMOS devices, Sraric & Dynamic RAM 

MOD·EMUP . .. . ......... ...... $699.00 

EPROM ERASER $3995 
• Quick ly and sim ulraneously erases 

up co 4 srandard EPROMs 

DATARASE II .... 

• Save phone line charges ! ~ ... . 
• Suppor.rs fox , m~dcn~, pho ne and . ...~:. y / 

answering machine from I phone line ~ ~...........,. / 

FAXM·SWITCH .. . $89.95 
FAX·SWITCH Wi thou t modem conneclion . 

2400 BAUD MODEM 
• I mernal clara modem 
• Hayes AT command-set rnmpat ib lc 
• Configure as COM l -CO M2 
MCT-241 .. .. ......... $49.95 

14,400 BPS INTERNAL FAX/MODEM•• 14,400/9600/4800/2400/300 
• Hayes AT command ser, V.42 bis/ 

V.42/V.32, G roup Ill fox compatible 
MCT·1441F . .. .. $199.95 
MCT·1441F+ Above wi th 16550 UART ............. $229.95 
VIVA·144EF 14,400 baud external version ... ... $299.95 

LOW-COST WINDOWS ACCELERATOR 
286/386/486 PC cornpac iblc 
1280 x 111 24 in 16 colors 
I 024 x 768 in 256 colors 
lMb DRAM installed 

• Aurnmaric video mode 
switching 

• 16 -bir hus 
MCT-VGA-5000 
MCT·VGA· 1000 
MCT·VGA·3000 
MCT-VGA-4000 

3·BUTTON MOUSE 
·• tlccuracy 290- l li) ll DP ! 
• Opm-rnc:chan ical des ig n 

$14995 

• Windows 3. I (Ornpariblc _____.( 

JDR·MOUSE·3 .......... $14.95 --·- - -""" 
MOUSE ·PAD .... ........................ ....... ................... $4.95 
MCT·GAME Dual port game port ...................... . $29.95 
JSTK·300 Joysti ck . . $9.95 
JSTK-500 Pil ot-style joystick .......... $19.95 

250MB TAPE DRIVE $19995 
• 25 0M b with DC2 I 20 rape 

(us ing darn compression) ~ 
• Trnnsfr: rs up w 6.7Mb/mimm: "-.~ . 
• 8088 and 286/386/486 cornpatib1'· ......... . · " 
• 5-1 /4 11 internal half- hcig hr !,W,!'J!l~\~. . ·" 

DJ.20 . .. $199.95 
DJ.I 0 l 20Mb capacity tape drive ... . .. ......... $179. 9 5 
DC2120 Extra lope cartridge ............................. $19.95 

SOUNDMACHINE 
8088 and 286/386/486 
comparible card 

• 2 shielded speakers & joysrick 
• 3.5 111111 microphone 
• Buil[- in 4W amp li fier 
SOUNDMACHINE .............................................. $119.95 

INTERNAL CD·ROM DRIVE $24995 
3SO ms access rime 
J\{PC and PhowCD comparible 
l 50Kb- l 75 Kb/scrnnd rrans fe r 
Wlrh 286/.386/486 cornpar ib le card 

CDROM·I . 

.::l 

CALL FOR YOUR FREE 
JDR CATALOG TODAY! 
CALL 800-538·5000 

' ' ' I 

DYNAMIC RAM ~" ::::. ~ : ' : ~ ~ . · ~ 
"'~' ... ~ ~ .. .. ' ·" 

PART# SIZE SPEED TYPE PRICE 

412S6·80 256K x l 80ns DIP l.9S 
414256·80 256K x 4 80ns DIP 5.49 
1MB·80 lM x l 80ns DIP 4.99 
1MB·60 1M x 1 60ns DIP 5.49 
4 l 256A9B·80 256K x 9 80ns SIMM 14.95 
41256A9B·60 256K x 9 60ns SIMM 16.95 
421000A9B·80 1M x 9 80ns SIMM 39 .95 
421000A9B·60 lM x 9 60ns SIMM 45.95 
424000A98·80 4M x 9 80ns SIMM 149.95 
424000A9B-60 4M x 9 60ns SIMM 159.95 

MATH CO·PROCESSORS intel. 
PART # SPEED PRICE PART # SPEED PRICE 
8087-2 8MHz 129.95 80387-SXP S!5MH z 74.95 
8087 5MHz 89.95 80387·DXP "33MHz 79 .95 
80287-Xl 12MHz 74.95 80487·5X S!5MHz 369.95 

OVERDRIVE CO·PROCESSORS intel. 
ODP486·SX20 ......................... $329.95 
For 20MHz 486SX OverDrive socket 
ODP486·SX25 ......................... $459.95 
For 25MHz 486SX OverDrive socket 
ODP486R·DX25 ................ ...... $459.95 
Replace 25MHz 486DX wi th 50MHz DX2 
ODP486R·DX33 . .. .............. $589.00 
Replace 33MHz 486DX wi th 66MHz DX2 
ODP486·DX33 ........................ $589.00 
66MHz 486DX for OverDrive socket 

MULTI 1/0 CARD WITH IDE 
FLOPPY/HARD CONTROL 
• 16-bit 286/386/486 compatible 
• Suppons 2 JOE hard drives & 

2 floppy drives (360Kb-I .44 Mb) 
• 44 8bps max baud race 

MCT-IDEIO+ With 16550-com. serial 1/0 ports ... $99.95 
MCT-IDEIO With 16450-com. serial 1/0 ports .... $69.95 
MCT·CIDEIO Cache IDE and 1/0 control ler . $199.95 
MCT-IDEFH IDE Floppy/Hard Con troller . ........ .. $29.95 
MCT·AIO Serial/parallel/game port card ...... ..... $49.95 
MCT·AIO+ Two NS 16550 se ri al/par/game port. $89.95 
SOUNDBLAST·PD SoundBlaster Pro Deluxe ........ $139.95 
MCMOUND 8-bit sound card . .. ................. $49.95 

TEAC COMBO DRIVE 
• 5-1 /4 11 and 3-1 /2 11 half-heig ht, 

suppo rts 360Kb- l .44M b diskc: cces. 
FD·505 Beige .............................................. $149.95 
FDD·l.44A I .44Mb, 3.5", Beige ....................... $79.95 
FDD· l.44X I .44Mb, 3.5", Black ....................... $79.95 
FDD·l.2 l .2Mb, 5.25" , Beige. . .. $89.95 
FDD·360 360Kb, 5.25" , Black .......................... $89.95 
FDD·2.88A 2.88Mb 3.5" drive, Be ige ............. $149.95 

120MB DISK KIT 
• CP-30 I 04 I 20Mb, l 9ms I DE hard 

dr ive, I 6-bit fl oppy/ hard disk 
controller, cables and insr ruGions 

HDKIT-120 ... .. ...... .. $ 279.00 

IDE HARD DRIVES 
PART # BRAND CAP. SPEED 

19ms 
16ms 
19ms 
16ms 
12ms 

c::::.::.:zR 

TYPE PRICE 
3· 1/ 2" IDE $229 
3·1/ 2" IDE $259 
3·1/ 2" IDE $259 
3·1/ 2" IDE $289 
3·1 / 2" IDE $399 

.J UNE 1993 B YTE 251 



Add-In Boards 

Circle 221 on Inquiry Card (RESELLERS: 222). 
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Add-In Boards 

·······ROMDISIC"' 
Solid State Disk and Drive Emulators 
• Proven Performance! • Dual Mode Emulation Models 

For OEM/Military, Embedded (PCF, PCM/2, PCE/2) 
Systems , Diskless/High Per • Autoboot Capabilities, all 
formance PC 's, CAD/CAM , models 
In dustria l Contro l, Medical , • MS DOS/DR DOS/E-Venix OS
POS, LAN 's, etc. 

• High Capacity Models Support 
(PCF/PCM) •NEW! PCMCIA models 

• Low Cost Models (FERO,E/2 (PCM, PCM/2) and acces
SR/Special OEM) sories 

• • • • • • ·······CURTIS, INC. 
ludustry Leader in Disk and Dri11e Emulation Products 

418 W. County Rd . D 
St. Paul , MN 55 11 2 

612/631-9512 
FAX 612/631 -9508 

DR DOS is a 1rademark 
of Digi1at Research; 

MS DOS is a 1rademark ol Microsolt 

Circle 208 on Inquiry Card. 

Call us for 
Unsurpassed 
Choices ... 

MULTIPORT 
SERIAL 1/0 
CONTROLLERS 

Multiple Benefits: 

• 2 to 128 serial ports on a single PC 

•Standard or high performance communications 

•Support for a broad spectrum of interfaces 

and operating systems 


•Ideal for office automation , factory automation 

or P.O.S. applications 


•Benefit from Star Gate's total value: a synergy 

of Product-Price-Service-Support 


•Compatibility: /SA, E/SA, MCA; RJ-12, DB-25, DB-9; 
RS-232, RS-422, RS-485; speeds up to 115.2 Kbaud; 
Unix, Xenix, DOS, OS/2 and Windows. 

Call now: 1-800-782-7428 

Star Gate Technologies, Inc. 
29300 Aurora Rd., Solon, 
OH, 441 39 • (216) 349-1860JZM'~:~ct~ 
FAX: 216-349-2056 

you can depend on. 

Circle 243 on Inquiry Card. 

Direct Stepper Drive from PC 
• No extern al DC supply or translators required SA703 $249 
• Free 20/30 interpolation software Drives lwo 112 amp motors 

• Free HPGL converter SA704 $995 
Drives two motors up to 6 amps 

P.O . Box 188, ELGIN, Ontari o, /X\ .s·.n:.-: I),\ 
CANADAKOG I EO ~~ 



Bar Coding • Communications/Networking Communications/Networking 

Portable Bar Code Readers 

J:\\ ,'I 
~- -

TimeWand " I DuraWand " TimeWand II 

Data collection is fas t, easy, and exh·emely accmate 
when using Videx portable bar code readers. 
Cordless operation, compact size, and light weight 
allow you to take the wands wherever the work 
needs to be done. Call Videx today for your free 
information kit: 503-758-0521. Prices starting at: 

TimeWand I ............ $298 

DuraWand .. .. ...... ..... $495 

TimeWand II ........... $698 


See us at COMDEX Spring, booth #M 5540 
1105 NE Circle Blvd., Corva llis, 01~ 97330-4285 

503-758-0521 • FAX 503-752-5285 

Ti111e Wa nd 1 Dura Wand , a nd Vid ex a re reg is te red 

trad ema rks o f Videx, Inc. GC0355 

Circle 236 on Inquiry Card. 

an . ..--,-~~-~~---
It's an Applications 


Generator. 

It's $495 for board 


and software. 
,- 

' ! .'.'.It' s PhoneOffice. 
Call our demo line 309-862-1804 

DENS Te~~ (~~~)~~~~~;~~,~~::y(~~;)"3~;~ ~~~4 
!Mi!i!!MIH§IJllS 309 W Beaufort , Su ite 8. Nor111 aL IL6 1761e 1

De al e r~ . t al l us about our !>pel: iall y disi..:ount i:d promntiuna l unih. 

Circle 251 on Inquiry Card (RESELLERS: 252). 

Let your "true colors shine 
through" when you advertise your 

computer products in BYTE's 

HARDWARE/SOFTWARE SHOWCASE 

our newest, affordable, 4-color 
advertising section! 

Call for more details: 
(603) 924-2695 or (603) 924-2598 

FREE CATALOG 
Conta ins 284 pa ges of qua li ty 

too ls and too l k i ts, se rv ice 

d iagnostics and test equ ipm ent 

for ma intenan ce of computers 

and commun ica t io n systems . 

A lso LAN products: c ab les , 

taps, con nec tors, t ransce ivers, 

repeaters, assemblies, and more. 

Free shi pp in g, fr ee tec hn ica l 

support, 100% guarantee. 


I JENSEN®I 7B15 S. 461h St. , Phoeni x, 1\ Z 85044 
(6021 %8-623 1 • f Jx (800) 366-9662 

Circle 217 on Inquiry Card. 

Would you liketodevelopemulti-tasking mulli-linenon-blocking 
Interactive Voice Response applications for Windows? 
PIKA offers thedeveloper the l1igh qual ity, featurerich AVA-B 
Series 1, 2 & 4 linevoice cardswith hardware voice compression. 
Also, t11e new PIKA IdFi 1,2 & 4 line Caller Id cards are the 
answer to many newand exciting Windows server applications. 
All PIKA cards areavailable(at affordableprices) with Windows 
DLL &DOE developer toolkits. 
Inquire about developer toolkits for NT, DDS, UNIX&ONX. 

{j.> n 155 leience MollhewsCres. Konolo, Onlo1io K2M 2A8, Conodo /.~.?fB' 
"' .,;,.:, ,,~ 00~ "'e - 591 -1488"""" e!,,0 ,i;:l "'"" lei: l -613-591 -1555 Fox: 1613 

Circle 258 on Inquiry Card. 
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Computer Systems • Data AcquisitionCommunications/Networking • Computer Systems 

LET YOUR COMPUTER DO THE TALKING! 

Integrated 
Voice/Fax Mail 

• Auto-Attendant 

integrates m ajor voice/ fax applications plus 
progmm control into one full-featured high 
performance software. PC-AT/ 386/ 486 based. 
Menu d riven. Easy to use. Full support for 
Rheto rcx, New Voice, Oialogic, l TI a nd Inte l 
voice an d fax h ardware. Supports up to 24 
voice lines and up to 8 fa.x lines. 

• Unlimited Audiotex 

• Voice Mail 

• Call Processing 

• Telemarketing 

• Fax Mail 
Hardware +Software Kits $6 5 Q 
2 voice lines kit starts at • Fax-on-Demand 
24 hours free info: 818-368··1566 or 818·368-8848 

, • Fax Broadcasting 
S1gmaTech Software . 
Tel: (818) 368-6132 Fax: (818) 368-7859 • Party/ Chat lines 
1080 1 Bismarck A1·c., North ridge, CA 91326 USA I Talking Yellow pages 
(Reselkrs/Dealers/OEMs/l' riva1e lahcls are welcome) 

~" 

FAX ON DEMAND • VOICE MAIL 
CALL PROCESSING • TELEMARKETING 

VIS PLU S gives youprofessional VOIC EMA IL &AUTO TRANSF ER wh il e it 
pounds out Fax'd Hard Copy non-stop 24·hours a day .Give it to them -NOW! 
Complete Package with Hardware and FAX Software. 2 year warranty. 
Requires PC/AT/386/486. r or Sales and Inform ati on Ca ll : 

V/S PLUS ................................ only $699 1-800-685-4884 
MULTI-LINE HARDWARE ........ from$299 510·522·3BOO •FAX :510·522·5556 

486 Computers 
486-33 64KCache .... ..... .. .......$1599 
Intel 486DX 33 MHz Processor 
4Mb SIMM Me mory 
I .2Mb, and I.44Mb Floppies 
120Mb Hard Disk Drive @15rn s 
2 Serial, I Parallel. I Ga me Port 
Tower Case wi1h 230Watt PS 
SVGA Card - Tri dent 8900 w/ IMb 
I024 x768 .28dp SYGA Moni 1or 
Keytro ni cs 101 Keyboa rd , Mouse 
486-66DX2 256K Cache ....... .$ 1749 
486-SODX 256K Cache ..........$1699 
486SX-33 SK Cache ...............$1379 
350 VA Upsonlc UPS only $90 w/ 4S6 Purchase! 

NoteBook Computers 

386 Computers 
386DX 40 128 KCache .. .... .... $11 99 
Intel 386DX 40M hz Processor 
4Mb SIMM Memo ry 
I .2Mb, and J .44Mb Floppies 
120Mb Hard Disk Drive@ 14ms 
2 Serial, I Parallel, I Ga me Port 
Tower Case with 230Watt PS 
SVGA Card  Trident 9000 w/5 12Kb 
I024 x 768 .28dp SYGA Mo nit or 
Key tro ni cs I 0 I Keyboa rd 

386DX-33 I28K Cache ....... $11 89 
386SX-33 ........................... .. $999 

Free 3 Button Mouse w/ 3S6 Purchase 

Components 
386SX/25 .................. ........$1229 I Mb SIMMS @ 70ns ........... .. .....$33 
60Mb Hdd, 2Mb RAM , 64 Gray VGA 250 VA Upsoni c UPS.... .. .. .$99 
I se r, I par, I PS/2 Mouse port 213 Mb Hdd .. .................$329 
86 Key , 12 Func1i o11 Kbd, 6 Lbs Internal FAX modern 96/24 ...........$72 
486SLC/25 .......................$1579 250 Mb Colorado Tape Back-u p.. $239 
SOMb Held , 4Mb RAM , 64 Gray VGA In ternal CD ROM........ .. .... .. .. .. .....$229 
I ser, I par. I PS/2 Mo use pon Creative Labs Multi -Med ia Kil ...$529 
86 key , 12 func1io 11 Kbd, Case, 3 Buuon Mouse... .. ... $2 1 
Universal Power Supp., 6 Lbs. Monterrey Spill-Proof I 0 I Kbd ..... $26 

Call or Fax for More Great Prices 
a COD & Company POs accepiecl 

-~G..,,Co~. ers.. ,; ·.. · . . -~ 

::: ; ,_..... .. ' .·. ·. 
; ;_;,1. .', ·. ·_1 :·. ·. . : 
~· -.._ ....·,·:1_:,... ..... :1 
<I ri t"e'r-n;;';wna"t· 

911 N. Edgelield 
Dallas TX 75208 

Ph. (2 14) 948-3155 
FAX (2 14) 942-8360 

Member: Dallas Chamber of Commerce, Dallas Better Business Bu reau 

Circle 156 on Inquiry Cord. 
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Circle 21 S on Inquiry Card. 

AT Systems in ROM 
O Single Board Computers 
O R_un DOS code from ROM 
O PC Code compatible 
O Large Memory space 
O Bac kplane systems 

O Develop code on a PC. Run on our 
CPU cords with DOS and code in ROM. Use 
off-the-shelf expansion cords. 

0 KS6: NEC V53 CPU (286eq), 5 seria l. 2 Par, C lock, AT bus, 
Mox 4M Rom. 2M Rom , 512K NV Sro m. $299 (q l -oem ver). 

O KS3: V40 CPU, 3 Seria l, 2 Par, Clock, Flop, Kbd. $224 (ql ). 

303-444-7737 Fax 303-786-9983 KILA655 Hawthorn Ave .. Boulder CO 80304 U.S.A. 

Circle 218 on Inquiry Card. 

Rackmount Solutions 
RACKMOUNT COMPONENTS- QTY 25 PR ICING 

Rackmounl Chassis 19'x7'x17" $1 S3 
Rackmourll VGA Monitors $531 
Rackmounf Monifor Shelf $113 
Rackmounf Keyboard Shelf SSS 

RACKMOUNT PLATFORMS - Oly 1 Pricing 
RMS486·33EISA $1799 RMS386·40 $814 
RMS486·33 $1443 RMS386SX-25 $693 
System Platforms include 7" Rackmount Chassis, 
200W Power Supply, Molherboard, 1.0MB Memory, 
IOE, FOG, 2·Ser, Par, 1.2MB or 1.44MB Floppy Disk 
Drive, 1 Year Warranty 

RACKMOUNT CHASS IS- 15 Models up to 20 Board SIO!s 
SLOT CPU BOARDS - 486, 386, 386SX 
RACKMDUNT MONITORS - Super VGA and Monochrome 
RACKMOUNT CABINET - Modular from 21 " to 96" high 

·w..~·~·~· 1119llE".\~ .~\~.~ .,,. . 
TECHNOLOC'f' INC. 

2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 

Circle 240 on Inquiry Card. 

The Intelligent Solution For Data Acquisition 

ANALOG 1/0 
DIGITALl/O 
•Input s to 3121< samples per second 

• Ou1puts to :1! 21{ smnplcs 11er secon d 
• Si1 n11 ltaneous fast input/output 
CPU: il86 ori486 

FFT and FIR-fil tering at 16 MIPS 
20 MHz CPU with DRAM to 1024K 
32 MHz DSP wi th SRAM lo 96K 
DAPL1 

"' Operating System 
• 100 + standanl commands MICROSTAR 
• Custom commands in C LABORATORI ES', 

Send for FREE catalog and de mo diskette. 
2265 l 16lh Ave nue NE 
Bellevue, WA 98004 
FAX (20G) 453-3 199Or call u s at (206) 4 53-2345 . 

Circle 223 on Inquiry Card. 



Disk & Optical Drives Disk & Optical Drives 

DISTRIBUTORS WANTED 

OEM WELCOME 

SILICON DISK EXW- MODELS 
• Access Time: 0.3ms 
• lnterface:SCS I II (Fast SCSI) 
• 6 models (40MB-500MB) available 

"KEEP YOUR PRICELESS DATA SAFE" 

MIRRORING HARD DISK SYSTEM 
EXM - MODELS 

• High performance at simultaneous 
writing 

• Interface:SCSI II (Fast SCSI) 
• 4 models (300MB- IGB) available 

Contact: 

KAKIUCHI Co., Ltd. 
System Equipment & Materials Group 

FAX:S1-3-3273-8474 
TEL :81-3-3273-8431 

No. 5-4 , Honcho 1- chome, Nihonbashi, Chuo-Ku, Tokyo 103, Japan 

Developed by : WlN ·SYSTEM CORPORATION 

Circle 265 on Inquiry Cord. 

The Parallel Solution 

PSS Portable Tape Backup System 
Combined BackupNerify At True 11 MB/Min Rate 

250MB-2GB capacities in native mode. QIC industry 
standard format. Features unique BUSS (Back Up Supervisor 
Software) program. Compatible with MS DOS, Windows, OS2, 
Novell, SCO UNIX, and SCO Xenix. 

PARALLEL STORAGE SOLUTIONS is the pacesetter in 
parallel to SCSI technology. Full line of tape backup, optical , 
removable media and CD-ROM devices. PSS offers you reliable, 
cost effective and professional data storage solutions. 

Call for information: 1•800•998•7839 

PSS·:~~ "n LAL : ~ 
SOLUTIONS 

116 South Central Avenue• Elmsford, NY 10523 1•800•998•7839 

Circle 262 on Inquiry Cord (RESELLERS: 263). 
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Higher reliability for lower price 

F inallydiscover the difference total dedication to Key f'f!atures 

reliabilityand cost can make. Unlike most hard 
• 3.5" Winchester disk drivedisk manufacturers, we manufactme higher • 120MB/60MB Capacity 

reliability but lower cost drive to sell. • 1 inch Height 
• AT/IDE InterfaceDX-3120A and 3060A are new versi0n or hard disk • 64KB/32KB Buffer 

drive that was developed, tested and proven by a • 1,?RLL Code 
team or engineers with sophisticated experience in • 19 msec Avg. accesstime 

• 100,000 hours MTBFthe hard disk drive industries. 
tr you are ready to take these new products for your 
system, please call us. 

Korea H.0. 352. Oangjeong-dong, Gunpo·si. Kyoungki·do435·030,Korea Tel: (02) 864·1661 Fax:(02) 864·4479 

Sales Div. 185-4. Seobinggo·dong. Yongsan·ku, Seoul 140·240. Korea Tel: (02) 790·6873Fax: (02) 790-6878 


In lhe U.S.A. and Canada,address your Inquiries to Mark Westec Corp. 

780 Montague Expressway1104, San Jose. CA 9513 t. U.S.A. Tel: (408)456·2660 Fax: (408) 456-0828 


Circle 260 on Inquiry Card. 

O i 
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t ......,:~. :..~~-

PS/2 50 50z 55sx 60 70 80 P70 
INTERNA L DRIVES· May be used as a /ligl1 pertom>1 11ce re placemenl or to co-exist 1vitlr or1gi11at 
IBM drive. Compa tible wi/11DDS 3.3. 4. 01 . 5.0. DS/2 2. 0a11d Novell. l11cludes !OE or SCSt·2 
microcllannel cont roller. /lard drive. mounting kit. ribbon & p01ver cable. manual. aod l1t1ffl1'!11fe . 

~~~~b . 1 ~~~S. 1 ~~~~~~~15 ~~~~; 11 g~ t°~Ces 1K~rive Kit $494;!:~~ 
200mb. 1Sms, Inte rna l Seaga te IDE/M axto r SCSI Drive Kil 1623/$649 
340mb. 13ms, Inte rna l W D IDE/Maxto r SCSI Drive Ki t $83 7/1 933 
512 mb. 12 m s , In terna l Fujitsu IDE I SCSI Drive Kit 11 ,289/$1299 
1.2gb . 12 m s , Interna l Tosh ib a SCSI Drive Ki t $1,794 

PS/2 Model 25, 30, 30-2861 Exlertld/SCSJdrives,1v,11lab/efroml25111bto I 75gb lnclucles 

~~:~~g1 1~S~~g ' ~!":dr'b,~~v'f< i ~ 1 ~ 313ti~6 ~ f.~£~~1n;r:11~ll;xd~r::,~ ~~~ec~'.h~~~~r,~~;~~}X%~i1d2~~1~~;3d. 

Circle 250 on Inquiry Card. 

Breaks the 4-Color Price Barner 
with the Hardware/Software Showcase, 

See how affordable it is to advertise to BYTE1s • 
500,000 computer professionals in this section! 



Disk &Optical Orives•Graphics Tablets/Mice/Pen /nput•Keyboards 

MiniSCS·lf~ 
High-Performance Parallel·to·SCSI Adapter 

' • Transform Your 
~ Parallel Port 

Connect up to 7 SCSI 
devices to your parallel port 

and fili.!.! use your printer! 
Up to twice as fast as our 01iginal 
MiniSCSI, the MiniSCSI Plus 
lets you nm a CD-ROM , tape backup, 
SyQuest, Bernoulli or other SCSI device 
from almost any parallel port. For most 
notebook users, it's the onlyway to use 
SCSI devices. Plus, an integrated cable 
makes it a snap lo share SCSI devices 
with desktops and other notebooks. 

Call Today For Details! 
800-072-6867 • 800-TRANTOR 

TranJor SysJcms, Ltd. 
;4 I; llandall Place • Frc111 un1 , CA 94;33. 31; I 
TEI.: (;IO) 770-1400 •FAX: (; IO) 770-9910 
0 199.i /'rr111111r .~rsfl'lllJ l/1/ Mi11iSCSI m11J Ali11iSCSI Plus"" ' 
'''"'•'lllllfb 111111 1°ranlor is II "'!liSll'lnl ln1ik11111rk 1if rrimlor .~rst1•111s I.Ill 
Allu1b1•rprr11/111·t11111111'J11rnlnidNmtrb riflb.•ir r1 •ff14'1'/in•ro111p.mirs. 

'"1/Jis produc/ ... is damed uearperfecl." 
-jerry•l'ournel/e, J~vte Mflgflzine Mflrc/J 1993 

"711isyear, !be company outdid ilse!f.. 

711e Mi11 iSG:\"/ Plus is even more elega1111ba11 


its predecessor and a/mos/ lwice as.fi:1sl." 

-Jim Seymour, l'C Mt1RflZine December 1992 

Circle 239 on Inquiry Card. 

.___.. ,~ 
EasyMount TOUCHSCREEN kit Includes: 

• A transparen t nat touch plate, sens itive to pressure. 
•A controller card, 4~x4" ln size, fits into PC bus s lot. 
• 	 Diskettes provide educational programs, demos, 


C-cn llnble routines, keyboard and mouse emulntors1 


calibra tion and coding examples. 

• 	Moun ting hardware allows touch screen to be used 


with most monitors. 

• Manual contains Instructions for hardware lnsta l· 

lotion, touch screen mounti ng, Ubra ry fun ction ca lls. 
Hi-Tech Instruments, Inc., P.o.eox 1sos, Stafford, 
TX 77497-1509 Ph: 713 • 980 • 9040 Fax: 713 • 980 - 4251 

Circle 214 on Inquiry Card. 

Money Back Guarantee & 1Yr. Warranty 
Popular 

Space-Saver 
Keyboard 

$98.00 
Saves 60% desk space. Foot
print 27.3 x 15.2 cm. 100 full 
travel tactilly responsive keys. Standa rd left-right spacing for easy touch 
typing. fBM XTI AT PS 2 compatible. Many language versions available. 

Call Toll Free To Order: 1-800-DATALUX...--.-....... 155 Av iation Dr.•Winchester, VA 22602..,................ 

Tel 1-703-662-1500 • FAX 1-703-662-1682 

- VISA, MC, AmX - Au to- FAXed Specs FAX 1-703-662-1 675 

Laptops & Notebooks 

Now you con connect your desktop peripherals in one easy step while 

reducing wear and tear on your interface ports. The CableMate Plus 

option provides bus expansion for low cost ISA compatible Lapstation 

expansion systems and both versions are available for Compaq LTE, 

Toshiba T2200-T6400 and other popular Notebook models. CableMate 

and Lopstation are available from Axonix direct, and from Authorized 

Axonix dealers worldwide. 


. --- 1214 Wilmington Avenue=- - =- Salt Lake City, Utoh 84106~- · ntx= Tel: 801-466-9797 / Fax: 801-485-6204 

Coll Toll Free for Nearest Dealer 1-800-866-9797 

Circle 206 on Inquiry Card. 

Boost data entry speed, accuracy and convenience 

with Genovation 's Micropad,TM the innovative 

numeric keypad for portable computers. 


Is the unhandy numeric section of your 
TO COMPUTER portable computer's keyboard dragg ing you 

A. down? ....Give your productivity a boost by 
using our Micropad. The ergonomicall y 
des igned Micropad is ideal for spreadsheet 
and accounting applica1ions that requi re fast 
and accurate emry of numeric data. 

The M icropad attaches Lo the parallel port 
of any MS-DOS computer while providi ng a 
clean pass through connection to the printer. 
Power usage is negligible. Lightweight andT 
compact, the Micropad is fully programmableTO PRINTER 
and is also avai lable withconnectors to tit 

(800) 822-4333 keyboard and serial ports. 
17741 Milchcll , North 

Irvin e. CA 927 14 USA 

TEL (7 14) 833-3355 

FAX (714) 833-0322 
 CiENOVATION~ 

Circle 210 on Inquiry Card. Circle 212 on Inquiry Card. 
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Memory/Chips/Upgrades• Monitors & Terminals• Multimedia 

Portable Hard Disk 

Fast and rugged from 20MB to 300MB 

Easy to use, plug into the parallel port, 
U!gf 


includes extra port and internal batteries 
 (II IJ( 
only I.Sib! Recommended by Toshiba, T 
NEC, Sharp, Poqet, Atari, and many others. l:lolll;ll!i!!!!=i-W 
Use with any PC using DOS 3.0 or above. ll@::i;M>'lll:t•ll!lil 

P·\lj!l·1;UComplete systems from $299. Mention 
this ad for a $10 discount. Satisfaction Awarded May 1992 
Guaranteed! Awarded Again May 1993 

The BSE Company 602-527-8843 FAX 602-527-1540 

Circle 241 on Inquiry Card. 

STAND-ALONE LCD MONITOR 
New Touch Screen Option Available 

$795 IThis 10" black on white monitor is easy-to-read , yet 
compact. Resolution is 640x480 for sharp, fli cker-free 

image. Fast response, high refresh rate twisted nematic technology 
with backlighting provides a bright low radiation screen with a wide 
viewing angle. The adjustable monitor base is on ly 29x 14 cm . It lets 
you mount the LCD monitor on ve rtical surfaces or fold for u·ans
port. Comes with 1.5 m cable and controller card. No external 
power required. IBM AT compatible. 

NEw I Touch Screen Version. Capacitive technology 
from MicroTouch"' . Provides high resolution, 

fast response, all glass scratch proof optically clear touch sensor. 
Complete with controller and software. DOS, Windows compatible. 

To Order Call Toll-Free: l..SOO-DATALUX 
.......... lfli ..... Tel: 1-703-662-1500 ==sz • .,.• .,.... FAX: 1-703-662-1682 

AutoFAXed Specs: 
155 Aviation Drive• Winchester, VA 22602 1-703-662-1675 

Circle 209 on Inquiry Card. 

IMAGING CARDS MODEL 1-800-292-1160 

Multimedia 

VGA-+TV 
ELITE ... 

ii::

~ TigerSottware e 
11 11 11 Ca l ~8~~~:.~~~:~~~>4 ~..~ 
~mn (310)865-1432 • (310)809-6144Fax 

Advanced Digital Systems• 20204State Road, Cerritos, CA 90701 

Circle 261 on Inquiry Card. 

VGA makes it to the 

\ ~\ •<.· /
\ ~~ - ~,. /' ~ . /' - /' /' / ' ... ,,,,.

'- , 

NTSC & PAL switchable 

Experience the freedom of viewing 
your presentation on a giant lV 

in brilliant colors 

With a little imagination 
the applications are endless 

Product upgrade guaranteed for one year 

Calpac Computer Corporation 
53 Moody Court 

-

Thousand Oaks, CA 91360 

1 800 800-7222 
IAiiiiiiiil~ 805-379-1312 Tel. 805-379-2653 Fax 
~lllliiillll' Gennan distri butor: 06233-340071 Tel. 06233-469-39 Fax 

Circle 259 on Inquiry Card. 
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Video Framegrabbers for 
the XTIAT/386 
• Real time grab/display 

•Complete with software 
• 60 &.5o ~z. Video 
• Quality smce 1987! 
• Money back guarantee 

-512124 512x480x24- New 
Full 24 bit color board, mull. in, 
24 bit RGB out ....... ..... ........ $795 

-512 512x480x8 - Advanced 
grayscale board. Multi res/multi 
image, 4 inputs, in/out LUTS, 
dual ping-pong buffers, RGB 
out .. ... ........ .. ... ............... ......$795 

-02 256x240x8 Workhorse 8 
bit grayscale. 2 inputs, 24 bit 
RGB out, cursor ........... ....... $495 

-03 256x240x6 Economy 6 bit 
version of -02 above ...........$395 

MCNJSA/COD 
~{;;~/.'.. 

ControlVision ·~t~t: · 
Box 596 Pittsburg. KS 66762 
316-231-6647 Fax: 231 -5816 

Circle 207 on Inquiry Card. 



Printers/Plotters 	 Programmable Hardware 

•Simultaneous input on all ports 
• Compatible with all printers, Nobody waits! 

Lasers and CAD plotters 
• Pop-up Menus 
• Free Technical Support 
• 30 day money-back guarantee 

& full-year limited warranty 
•Full Windows®Support 

STANDARD 1 MB memory • memory sizes thru 8MB 
• Fast - data rates to 75 KB/S • multiple copies • multiple outputs 

1 MB 6-Port Parallel 

s19995 
9-Port Parallel $259 .95 

15-Port Parallel $379.95 
4-Serial + 5-Parallel $269.95 

16-Serial + 3-Parallel $399.95 

Single User Parallel 

s9995 
512 KBytes - unit is 
expandable to 4 MB 

Seri al or Converting 
buffers available 

Extra Memory S50 per Megabyte 

Technologic 
S V S T E M S l•llviSA·I 
5 l 3•644•2230 •FAX 644-2232 Made in USA 
204 EAST FOURTH STREET, MARYSVILLE, OHIO 43040 

Receive FAX Info On-Demand: (805) 650-3299 - Item# 700 

Circle 232 on Inquiry Card (RESELLERS: 233). 

Don't Move 
without telling 

ll'JTE 

Clip out form below and mail to: 


BYTE Magazi ne 

Subscriber Service 


P.O. Box 555 

Hightstown_, NJ 08520 


~eJ~=:-a9raction of the cost'' 
HARDWARE: 
DIGITAL CONTROLLE R• 8 optbllyisolaled digilal inputs 3t 12 lo 24 VDC • B isol.'lted relayoutpub: 
rated up to JA continuous at 120 VIV:. with a 10 A surve • timers • counters • pulsars•dataatorage 
• sequencers • serialCOrMlunications optiona lRS485 or RS232 • up ro 1ms per Kol Booleanlogic 
• ANALOG CONTROUER • 8 10 b~ anaklg inputs • 4 analog outpuls • 2d~lal inputs•2 relrf oul!M* 
• 2 transistor outputs• RS485 on boo rd • PJO loops • BK RAM• OPERATOR INTERFACE • 24 
by 2 line d;,p!ay • 4 by 4keypad • 8K RAM • ""I lo use keyboard and dispilf hmdioos • RS485 '"1 
board. 
SOFTWARE; • prograrrmable Mh IBM XT/AT/38&1486 compatille and EPROM prograrrwner
• my to use ladder logic complier wtti le)lf annotafun and integrated edlor •Software package 
indudes functions lor 111 systems. 
DWC .,i'LC D~ilal controler $1 39.00 OWC µPLCRS485 interface $59.00 

,.t=:.s::10:0 g:c~i.,,~~·00 
Logic eo111111er sonwa" $91.111 
Mll!Oll"""""' dtve1opmen1adap18r S18.00 
for first time buy111 sottware $41.0D with any purchase of aboYe. 

·2707 tel: (519) 850-0637 lax: (519) &&o-1602 

Circle 248 on Inquiry Card (RESELLERS: 249). 

HARDWARE : • 16 opto-iso/afed digital 
inpuls. •8 relay oufpu/s @125 VAC. •110 

status indicator LED 's. •Walch-dog and po
wer failure circuits. tslandard RS232 in/er/ace. 

•single 5112124 VACIVDC power supply (under JW). 
•24 Kb ballery back-up SRAM. •llOx/10 mm. 

PROGRAMMABLE with any compatible PC lhru RS232 in 
ladder logic using our powerful remoTER program. •Real lime variables de
bug. •C. BASIC compilers and assemblers available. SOFTWARE DRIVERS enable your PC 
applications lo remole conlrol PICOLOG 110 thru RS232. EXTENSION MODULES AVAILABLE. 

r-3 nr1'r I Phone 39 142 451987 Fax 39142 451988 
~.Cf__._1...,_._,.•~-.':?.M•"/';,_ /. •ITALY BBS 39142 453165 

Circle 247 on Inquiry Card. 

r-----------------------------------------, 
At least 8 weeks before you move, please give us your new address 

and/or name change. (Please Print) 

New address, name 

Name ----------------------~ 
Address ____ ____________Apt. _____ 

City ___________________ _____ 

State _______________Zip _______ 

Print current name and address 
(or affix the mail ing label from your current issue of BYTE here) 

Curren t add ress, name 

Name ----------------------~ 
l Address Apt. ____ _ 
: City _ _______ ________________ 

l State Z ip ___ ____ 

L----------------------------------------

Circle 216 on Inquiry Card. 

UNIVERSAL PROGRAMMER, EMULATOR, &TESTER 

TUP -400 $745.00 NEW 
TUP-300 $575.00 
I New Improved hardware and software. 
I 	The mosl complete PC-based Universal Programmer, 

Programs PLD (PAL, GAL, FPL, EPLD. PEEL, MAX, 
MACH .. . ), E(E)l'ROM, (u p to 16Mbit), Flash EPROM, 
BPROM, Special PROM, MPU (87XX, 68XX, Z.S, PSD31l l, 
PIC16XX, TMS320EXX, Ul'D75PXXX, HD637XXX... ). 

I Covers DIP, PLCC, QFP, SOP, and PCAwith 8 to 84 pins. 
Gang Progamming adapters available also. 

• EPROM EMULATION capabi lily. 
• Tests digilal ICs and DRAMs (SIMM/511' adapter available). '::--:::-:-::=--:-:"'c:--:-111 
• Free software updates and new devi"' added upon requL~I. FLE X-7011 5995.00 UNIVERSA L 
• IC Manufaclurers approval. l'KOGRAMME I~ SYSTEM NOIV 
• !-year warranty, 31l<la y money-back guarantee. A\I AILABLE. CONNECTS TO ANY 

CALL TODAYFOR MORE INFORMATION. l'C XT / t\T / 386 /i86 / LA l'TOP THRU 
Distribulors'"' welcome! THE PARAL LEL PRINTER PO RT 

._.Tribal Microsystems Inc. Tel (510) 623-8859 
Hl11mll 44388 s. GRIMMER BLVD., FREMONT, CA 94538 FAX (510) 623-9925 

Circle 234 on Inquiry Card (RESELLERS: 235). 
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Programmable Hardware • Security Tape Drives 

9 Track/3480 Tape Subsystems 
1/411 DAT 8mm Optical 

New Windows Software Available 

• Best Quality 
• Lowest Prices 
800/1600/3200/6250 BPI 

CALL 1-800-938-TAPE 
[Ill C!:i 

~guna Data Syste.m 
11 
s• 

7340 Smoke Ranch Road , Suite C, Las Vegas, NV 89 128 
Tel: (702) 254-2648 • Fax: (702) 254-09 10 

Circle 220 on Inquiry Card. 

9-Track for PCs 
Mainframe to PC data interchange 

Rock solid solutions, rock bottom prices. 
Direct from the manuf~cturer. 1600 &6250 bpi. 

Subsystems includ ·drives and software. 

800·729-8725 
OtJERLRND DRTR0 
Since 1980 

Desktop 9-Track Tape Subsystem 
#1 -selling 9-track system on desktop. 

Oualstar's low cost 1/2-inch 9-track Streaming 
tape systems bring full ANSI data intercl1 ange to 
IBM AT, PS/2 or Macintosh, giving yo ur micro the 
freedom to exc l1 ange data files with nearly any 
mai nframe or minicomputer in the world . 

Systems include DOS or Xenix compatible 
software, coupler card and cables . Hi gh reliability 
1600 or 6250 BPI capability may be used for disk 
backup as well as data interchange. 

Call us today! For details and
QURLSTRR: to order: Fax (818) 882-4081 
- "" Phone (818) 882-5822 

9621 Irondale Ave ., Chatsworth CA 91311 
©1989 Oua lstar Co rp. 
All product and co mpany names and trademarks are the exc lusiveproperty of t!leir respective ow ners. 

9 TRACK 
MAGNETIC 

TAPE SYSTEM 
FOR IBM PCIX T 
28613861486 

Circle 227 on Inquiry Card. 

• Mainframe to PC Dala Xfer lo 24MB/min 
• Complete Software Packages 
• Ready to Operate Syslems 
• Service and Support, Easy Installation 
• No. 1 In Customer Satisfaction 
• SCSI Buss tnlerface, UNIX Compatible 
• 3480, Cartridge, Tape Dupllcalion Systems 
• Data Conversion /Duplication Services 
• New/Unused, Reconditioned, Used MTUs 

call (919) 763-8400 or write to: 

- 4304 Market St,, Wilmington, NC 28403 

~_,~~-~rt). ---- -  -" ' ••• , •• <r .......... ' .,., ..... ,., ... -
,_ - L · ......~~~~ 

Circle 254 on Inquiry Card. 
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SUPERPRO ® $549 
SUPERPRO/EM $399 

Universal Programmers 
• Programs E(E)PROMs, Fl ash EPROMs to 

8 Mbil & Bipolar Proms. 
• Microcontrollers from INTEL, MOT, NSC, 

PIC , SIG, MICROCHIP, etc. 
e PLD, GAL, MACH, MAX,. .. . (not included in 

SUPERPRO/EM) 
• Tests TIUCMOS and Memory. ROM MASTER $1 29 

• Universal E(E)PROM programmer to 4-Mbit 

and free updates on BBS. (24 hrs) ROM MASTER/4 $199 
• New parts added upon customer request 

•	 Online technical support and hardware • Universal E(E)PROM programmer 4 Gang Version 
warranty for 1 year. 

(408) 524-1929 
(408) 245-7084 FAX• (408) 245-7082 BBS XELTEK 757 N. Pastoria Avenue. Sunnyvale. CA 94086 

Circle 237 on Inquiry Card. 

C-PLC™ 
• New C Programmable Miniature Controller 
• Seven 10-bit analog inputs 
• Seven digital inputs 
• 10-bit DAG: voltage or current output 
• Twelve digital/relay driver outputs 
• RS-232/RS-485 serial ports 
• Enclosure with LCD/Keypad avai lab le 
• Expansion bus for additional, low cost 1/0 
• Easy to use Dynamic C™development software only $195! 

Z·World Engineer ing (916) 757.3737 
1724 Picasso Ave ., Davis, CA 95616 •Fax: (916) 753-5141 

24 hr. Information Service: (916) 753-0618. Ca ll from your fax and request data sheet #24. 

Circle 238 on Inquiry Card. 

VANGUARD 
Physical SecuriJy for 

NOTEBOOKS · LAPfOPS·PORTABLES 

Pat Pend 

· Installs in seconds...as easy as installing a computer cable. 

· Attaches to any unused 9 or 25 pin port screws. 


·Fits all computers except Macintosh. 


Call ror complete detalts. 

800-451-7592 
~iJQJ/ij~ 413-525-7039 

Circle 229 an Inquiry Card (RESELLERS: 230). 

secures your computer against 
theft. More important, it 
protects the data you put into 
it no matter where you' are: 

• OFFICE • HOME 
·HOTEL·CAR 

·AIRPORT 

List Price - $49.95 

18 Maple Court 
East Longmeadow, MA 01028 



Data Acquisition • GraphicsBusiness • CAO/CAM 

ture for your Enterprise! 

Knowledge Based Systems, Inc. 
leads th e way in integration technology. 

We offer a vari ety of products that 
support successful re-engineering and 
application design. KBSI cuslomers 
report measurable improvements not 

just in producti vity, but in end-user 

sati sfacti on as well. 

KBSI i s ~ IDE F authority 

activity based costing 

process analysis 
database design 

consulting 
trainin g 

Call KBSI today to receive 
inform ati on or a free 

demonstrati on of our programs. 

Circle 219 on Inquiry Card. 

PCB Design 

The Easy Way 

• EAGLE 2.6 '" 
Schematic Capture, Layout Editor, 100% Autorouter, DRC, ERG : All In One Program 

There are many powerfu l programs out tt1ere. but 
what good is it if they are too complicated to use. 
They are wastin g your time. your money . and your 
nerves. 

With EAGLE you will be productive from day one. 
and you will save time again and again, because 
EAGLE is easy to learn and easy to use. 

EAGLE is a very powerful toot. You will discover 
features which even many high-priced programs 

"Thu mbs up. Overa ll . I w:is imp11.:ss1:d .. . EAG LI~ 2.(1 i .~ 

c:1sy to le:1 m :ind e:1sy tu use ... !~AG LE 2.6 Jrn .~ 1hc rnp:1-
h ili1 it:s ;md p1:rfo r111:m,·e 1h:u most de.~ i gncr.~ would ex 
pccl in a highe r p riced p:1ek:1gc." 

Ott the Shelf Review, PRINTED CIRCUIT DESIGN 
magazine, March , 1993. 

could only dream of. AS SEEN ON... 

EAG LE ll:1s been inln11.l \ILL'd un 
1ht: CN BC Tdevision sc:ries "Sl:Ul' 
of 1!11: An u f Technulog~· De.,ign". 
The proUucers h:1ve .~clcc l ed 

EAG l.E ;is oni: of tht: bt:Sl :md 
111os1 i111 1: rc.~ring l'C Bo:irt l Design 
1':1ck:igeson 1he US marke t. 

However, the best thing is still to come: Our prices BUSINESS 
are simply unbelievable. Even with the Layout Edi - TODAY 
tor al one, you get all of the drivers and libraries: no 
ex tra charges for anything . What you see below, is 
all you can spend . 

EAGLE Layout Editor 
Schematic Module 
Rlpup Autorouter Module 
DEMO with Original Manual 

Call 1-800-858-8355 

s 399 
$ 399 
s 399 
$ 12 

CadSolt Computer, lnc. 
80 1 South Federal Highway 
Delray Beach, Fl. 33483 
Hotl ine: (407 ) 274 -8355 
Fax: (407) 274-82 18 

Circle 242 on Inquiry Card. 
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LabWindows' 
Sof tware developmonf sys tem fOf 
data ocqublllon aid _lrulrumoot control 

DOS Software for Instrumentation Systems 
Th e free eight-page LabWindows® 2.0 brochure describes the 
dramaticall y enh anced in strum entation so ftware used by 
QuickBASI C and C programmers for test and measurement, 
data acqui sition, and instrument control appli ca tion s. With 
the new LabWindows 2.0 User Interface Library, programmers 
ca n eas ily create and co ntrol graphica l use r interfaces (GUls) 
for th eir application programs. LabWindows 2.0 fea tures an 
Instrum ent Library of drivers for over 150 GPIB, VXI and RS
232 instruments. A free demo disk is ava il able. 

National Instruments 
6504 Bridge Point Parkway, Austin, TX 78730 

(51 2) 79 4-0100 
(800) 433 -3488 (U.S. and Canada) 

Fax (5 12) 794-8411 

Circle 224 on Inquiry Card. 

FLOW CHARTING 3 
Powerful new features - for greater 
speed, flexibility, and ease-of-use! 

v 
0 
0 

1:-.'::l
L::.::J 

8 
f_I 

•Single-page, multi-page or canvas 
charts - portrait or landscape 

•Custom fonts support high resolution 
laser and 24-pin dot matrix printers 

•35 standard shapes, 10 text fonts 
•Suggested retail price: only $250 

See your dealer today! or, 
for a "live" interactive demo disk, 

call: 800-525-0082, ext 1218 
International: 408-778-6557, ext 1218 

fax: 408·778-9972 

PATION &PATION 
S oft w are C o rpor a ti o n 

Circle 226 on Inquiry Card. 

Let your 

"true colors shine through" 


when you advertise your computer products in 


BYTE's 

'HARDWARE/SOPTWARE SHOWCASE 

our newest, affordable, 
4-color advertising section! 

Call for more details: 
(603) 924-2695 or (603) 924-2598 



Mathematical/Statistical 

~ 
JMP® Statistical 
Discovery Software 

~ !Ht l dll le bl11 ltaw l [GI• ll n&hjl tl l o11h W111du111

"JMP, 
from the 
SAS 
Institute, 
is the most 
surprising 
Ma c 
product in 
years ... with OO ·l-'·~~~~--

SO 

the most 
helpful 
Mac interface of all the statistics programs 
and one of the best interfaces ever produced 
for scientific software. It 's nothing less than 
dazz ling." 

MACWORLD 
Call today for a free demo disk and Points 

of Interest from the leading name in data 

analysis sol'tware ... SAS Institute Inc. 

919-677-8000. Fax 91 9-677-8166. 


JMP is a registe red trademark of SAS Ins titute Inc. 

Co pyright © 1992 


Circle 228 on Inquiry Card. 

Subscription Problems? 

We want to help! 

I f 
you have a p roblem with your BYTE sub
scr ip tion , write us w ith the d e tails . We'll do 
our best to set it right. But w e must h ave the 

name, address, an d zip of the subscription (new an d 
old address, if it' s a ch an ge of address). If the p rob
lem in volves a payment, be sure to include copies of 
the credit card s ta tem ent, or front and b ack of 
cancelled checks . In clude a "business hours" phone 
num ber if p ossible . 

B\ITE Magazine 
Attn. Subscrib er Service, P.O . Box 555 

H ights town, NJ 08520 

Programming Languages/Tools • Security ~Utilities 

APL Complete APL system $60. 

J Ken's new APL for teaching and research. 
Shareware and documentation $24. Source $90. 

NEW! True Windows 3.1 versions. 
GUI programming for APL and J 

Iverson Software Inc. 
33 Major St., Toronto, Ontario, Canada M5S 2K9 

Phone (416) 925-6096 Fax (416) 488-7559 

. 
• matchhlg 

~~~=~o:cc:::; tranNCilooco ntrol. 
• Computer databu e security control. 
• PbyDcaJ acceu control by connecting FlngtrChcck 

fWgerprtnt verifier with control dn:uJtrv to 
actJn.tc door locke (11tand-alo oe system}: Th e 
Stand-alone sy1tem can be connected to a computer 
netwo rk to pe rform other run ctJons eueh as event 
record.tog an d commul1IC1Uons for management 
(network type sy1tem). 

• For law enfo rcemen t applkaUon1 the FlngerCheck 
Ongcrp rin l ,·e rifl cr can wo rk with t'ard systems, such 

~~rlfic~oC:1: ~:n&~c:;!dc:J';c'tfJ:~~:ri~·eb~ty 
us lnj cards 1mch 11s ID card, drh'crs li cense, passport, 
crcd I card and so on. 

Distributors, OEM & ODM are welcome! 

BtARTEK' 
STARTEK ENG, INC. 

3F. 54 Park Ave ti Scrcnce·Bascd 
lnduSlf1al Park Hsrnchu, Taiwan 300 R.O.C. 
Tel : 886·35·765368 Fa~ 886·35·767089 

Circle 255 on Inquiry Card. 

PC Diagnostics and 
System Information 
QAPlus"' Over3Million users 
0 New Version 4.7 now includes Reacl1ouf Host remote control 

software 
0 &>th novices and expert PC users can quickly solve common 

computer problems 

0 Reports hardware configura tion, 
intenupts, perfonmmc:e 
benclunarks and more 

0 Includes LAN feahrres for 
networked PC support 
and management 

For More infonnation call: 

1-800-DIAGSOFT 

Also from DiagSoft: QAP/11s/WIN" for tuning and troubleshooting Wmdows ' 
and QAP/11s!FE" for power-users and service/ support professionals. 

Avail11b le from Egghead Discount Softwm\.',Comp USA, Biz Mart, Fry's Electronics and other fi ne resell er.;. 

~ 
DiagSoft, Inc., 5615 Scotts Valley Drive, Suite 140, Scotts Valley, 
California 95066 • 1-408-438-8247 ·FAX 1-408-438-7113 

'.:' Suggested Retail: $159.95 

Circle 211 on Inquiry Card. 
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THE BUYER'S MART 

A DIRECTORY OF PRODUCTS AND SERVICES 

THE BUYER'S MART is a unique classified section 
organized by product category to help readers locate 
suppliers. Each ad has Inquiry numbers to aid readers 
requesting information from advertisers. 
AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1'/," ads 
can include headline (23 characters maximum), de
scriptive text (300 characters is the ma xi mum 
recommended) plus company name, address, tele-

ACCESSORIES 

RADIOACTIVE? 
Plot it on your PC wilh The AM-60 RADIATION MONITOR 


Serial or printer port. Detects: ALPHA • BETA• GAMMA • X-RAY. 

MicroA, 1000 times the resolution of standard geiger counters. 


Excellent lor tracking RADON GAS. Find sources. New: Version 2.9 

+WINDOWS, Plot: • Background • Cosmic Rays • Clouds• Foods 


Call/Write for PC MAGAZINE review. • TSR • GM Tube 

VISA/MC/EURO Phone orders. Not satisfied? Full refund. 


800-729-5397 or Tel/Fax: (302) 655-3800 
Aware Electronics Corp. 

P.0.Box 4299, Wilmington, DE 19807 $149.50 

KEYBOARD, VIDEO, MOUSE, AUDIO 
Extend signals from PC with EXTENDER 

Split signals wilh COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 

Boosts signals up lo 600 feel. Control up lo 96 PCs 
with one keyboard, monitor and mouse. 

CYBEX CORPORATION 
2800H Bob Wallace Ave., Huntsville, AL 35805 

Phone: 205-534-0011 Fax: 205-534-0010 

Inquiry 651 . 

PROGRAMMABLE FUNCTION KEYPAD 
The Function Keypad 35 features a 7 by 5 

matrix of relegendable keys, programmable 
under both DOS and Windows 3.1. Define up 
to 11 macros per single or double key. Pass-

through connection to parallel port allows 
concurrent use of standard keyboard. $160 

GENOVATION, Inc. 
17741 Mitchell North , Irvine, CA 92714 

(800) 822-4333 (714) 833-3355 FAX (714) 833-0322 

Inquiry 652. 

ARCHIVAL UTILITIES 

RawCopy 
PC™ 


The Best Archival Utility, 

Removes all the things 


you HATE 

to look up & plug in 


CALL US TODAY 

$79.95 

FREE SHIPPING 

Micro Systems 


International™ 


1-800-944-3410 
Inquiry 653. 
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phone and fax number. 2"x2'/e" ad has more space for RATES (Jan . 1993) 

descriptive text (850 characters is the maximum recom 3-5 6-11 12 13 
Issues issues Issues issues

mended). 
2"x1'h"DEADLINE: Ad copy is due approximately 2 months 1 ad $663 $636 $557 $530

prior to issue date . For example: November issue 2 ads/issue 530 504 
closes on September 8. Send your copy and payment 3 ads/issue 504 477 
to: THE BUYER'S MART, BYTE Magazine, 1 Phoenix 211 x25/a 11 

Mill Lane, Peterborough , NH 03458. For more infor 1 ad $1,326 $1,272 $1,114 $1,060 
mation call: Margot Gnade at 603-924-2656. 2ads/issue - 1,060 1,008 

FAX: 603-924-2683. 

BAR CODE 

Portable Reader 
Simple, Powerful, Easy·to·use 

* AA Battery Operated, with backup coin battery 
* 2 x 16 Supertwist LCD Display
* 32 Raised Rubber Keys 
* Real-time Clock Built-In for DatefTime Stamps 
* 2 Built-In Inventory Programs 
* 3 User Defined Programs, & 3 User Data Files 
* Wand , CCD, or Laser Scanner Input 
* Doubles as Non-Portable Reader 
* Serial Interface and Keyboard Interface 
* Reads 2of5, UPC/EAN, 128, Code 39, etc. 
* Uploads with furnished Programs or Xmodem 
* 64K Complete with Steel Wand - $799 

Worthington Data Solutions 
Swiss Office 3004 Mission Street 
ROtistrasse 6 Santa Cruz, CA 95060 
CH 9050, Appenzell Switzerland 408·458-9938 
0718751 17 FAX 
071 67 51 15 Phone 800-345-4220 

Bar Code Readers 
For PC, XT, AT, PS/2, Macintosh 

and Serial Terminals
* Attaches as 2nd Keyboard or lo any ADB port 
* Reads 2of5, 128, UPC/EAN, Code 39, etc.
* External or internal attachment on PC
* Wand , CCD, Slot Badge, Magstripe or Laser
* Two Scanners per Reader 
* 100+ Configurable Options 
* 2 Year Warranty, 30 Day$ Back Guarantee 
* Direct From Manufacturer 
* Top Rated by Independent Review 
* Complete with Laser Scanner - $1399 
* Complete with Stainless Steel Wand - $399 

Worthington Data Solutions 
Swiss Office 3004 Mission Street 
RO!istrasse 6 Santa Cruz, CA 95060 
CH 9050, Appenzell Switzerland 408-458-9938 
071 87 51 17 FAX 
071 67 51 15 Phone 800-345-4220 

Labeling Software 
On EPSON, IBM , OKI, or Lase rJet. Easy 
WYSIWYG design. Any format/size . Up to 120 
fields per label. 18 text sizes to 3" -readable at 
100', AIAG, KMart, Sears, MIL-STD, Pennys, 2of5, 
128, UPC/EAN , Code 39 . File Input & Scanned 
PCX graphics - $279. Other programs from $129. 

Worthington Data Solutions 
(408) 458-9938 800-345-4220 

3 ads/issue - 1,008 954 

BAR CODE 

Thermal Printer Package 
Allegro Thermal Transfer Printer-2" per sec 
speed. Up to 4" label width-Only 20 lbs. weight
P ri n ts UPC/EAN , 2of5, UCC-128, Code 39 , 
128-Prints scalable text and PCX graphics with 
bar codes-Packaged with LabelRIGHT Software, 
serial cable, ribbon and labels-Complete-$1895 

Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 

Portable Bar Code Reader 
:> Use as a PORTABLE, WEDGE, or SERIAL 
:> 9V Battery Operation with Lithium Backup 
:> 2x16 Supertwist LCD Display 
:> 54 Key Keyboard with Separate Numeric Keys 
:> Real-time Clock Supports Date & Time Stamps 
:> Reads all Popular Bar Codes (16 types) 
:> Wand, CCD, Laser, or Serial Input Devices 
:> Built-In Program Generator 
:> Create Your Own Custom Programs 
:> 6 Built-In Inventory Programs 
:> Up to 250 Programs Can Reside in Memory 
:> Create up to 250 Data Files per Program 
:> Up to 250 Look-Up Files in Memory 
:> Built-In Calculator 
:> Supports HAYES Compatible Modems 
:> 64K Memory with Data Compression 
:> 30-day $$ Back Guarantee - 1 Year Warranty 
:> Complete Unit with WAND Scanner- $795 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 

BAR CODE READERS 
For PC, XT, AT, PS/2, & Serial Terminals 
:> Emulates Keyboard: Works With Any Sottware 
:> Data Appears as Keyboard Input 
:> Uses Enhanced Decoding Algorithms 
:> Accepts Wand, SloVBadge, CCD, Laser, 

Magnetic Stripe Reader, & RS232 Serial Input 
:> Reads All Popular Bar Codes (16 types) 
:> Reads HIGH , MEDIUM, & LOW density codes 
:> Auto-Discriminates Between Bar Code Types 
:> Easily Programmed with a Bar Code Menu 
:> Over 140 User Configurable Options 
:> Daisy Chain Up to 96 Readers 
:> Supports NOVELL Networks 
:> Supports US & INTERNATIONAL Keyboards 
:> Direct From Manufacturer 
:> 30-day $$ Back Guarantee, 1 Year Warranty 
:> Complete Unit with LASER Scanner - $1095 
:> Complete Unit with WAND Scanner - $395 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 



BAR CODE 

Bar Code Printing Software 

LabelWorks tor Windows 


>- Prints all Popular Bar Code Types (19 Types) 

>- Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-400%), Templates 

> Rotates Text, Bar Codes, and Graphics 

> Supports Windows Compatible Fonts 

> 	Choose From Over One Hundred Popular 
Label Formats or Design You r Own 

>- Rich Text Support: Mix Styles, Types, & Sizes 

>- Automatically Prints Serial Numbers 

>- Imports & Exports Graphic Files: 

TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


>- Supports Virtually all Windows Compatible 

Printers (Postscript, Laser, & Dot Matrix) 


>- 30-day Money-Back Guarantee, $295 

"'CALL FOR FREE DEMO SOFTWARE ••• 

AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 

(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 

CREATE BAR CODE SYSTEMS 
Data Harvester Developer 's Version can put hand
held portable bar code data collection in your 
application. Generate system to scan, validate entries 
(lengths, types , etc.) and communicate data to PC. 
Format data for your software. Easy to use. No 
programming. Supports many portable terminals. DOS 
& UNIX. 

AccuScan, Inc. 
PO Box 8~~~~1 ~~~Y;~~oGA 30208 

Inquiry 654. 

BEST BAR COOE VALUES 
• PC/MAC/AS232 Wedges w/wand & print. utlllty $249+ 
• Portables w/wand (64K+) $750+ 
• Mag Stripe Encoder/Reader (1, 2 or 3 tracks) $1200+ 
• Mag Stripe Readers (TTL, wedge, RS232) $89+ 
• Bar Code Printing/Reading Software w/HP $149+ 
• LasersJCCDs/Badge Stot/POS Products' 1-5 YR WARRANTY 
• DlsUDealer Discounts • SPANISH Dept. aval l. 

BARCODE INTERNATIONAL SYSTEMS {BIS) 
9190 Palm Canyon Drive, Corona, CA 91719 

(800) 653-4252 · (909) 277-1917 •FAX (909) 277-1005 

Inquiry 655. 

NEED A ONE STOP SOURCE 

FOR YOUR BAR CODE SOLUTIONS? 


NO PROBLEM! WE OFFER Quality • Performance • Value 
A full line ol READERS • PRINTERS • PORTABLES• BAR 
CODE READERS FOR NOTEBOOKS• HEWLETT-PACK
ARD SCANNERS • MAGNETIC STRIPE READERS. Our 
readers plug and play with your existing system wilhout add· 
itional software . 30 DAY GUARANTEE • LIFETIME TECH
NICAL SUPPORT• NEXT DAY DELIVERY• VARIETY OF 
PAYMENT OPTIONS• OEMNAR DISCOUNTS. CALL US. 

INTERNATIONAL TECHNOLOGIES & SYSTEMS 
Eastern USA (800) 826-1688 Western USA (800) 228-9487 

Inquiry 656. 

PC BAR CODE SPECIALISTS 
Bar code readers designed for last, reliable, cost
effective data entry. They emulate your keyboard, so 
data looks just like it was typed inl Choose from 
stainless steel wand, laser gun, CCD, and magnetic 
stripe scanners. Also, powerful label printing 
software. Great warranty. Generous reseller 
discounts. 30-DAY MONEY-BACK GUARANTEE. 

Seagull Scientific Systems 
15127 N.E. 24th, Suite 333, Redmond, WA 98052 

1-800-758-2001 206-451-8966 

BAR CODE 

DATA INPUT DEVICES 
Bar Code, Magnetic Stripe Readers & SmartCard Encoder/ 
Reader for microcomputers & terminals, including IBM PS/2 
& others, DEC, Macintosh, AT&T, CT, Wyse, Wang . All 
readers connect on the keyboard cable & are transparent to 
all sohware. UPC & 39 prinl programs, magnetic encoders. 
& portable readers are also avai lable. 

TPS Electronics 
4047 Transport. Palo Alto, CA 94303 

415-856-6833 Telex 371-9097 TPS PLA 

1-800-526-5920 FAX: 415-856-3843 

Inquiry 657. 

VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 


WAND/LASER/MAGNETIC CARD CONNECTIVITY 
Keyboard wedges (Internal/External) for IBM PC/XT/AT, 
PS/2, and portables 
RS232 wedges for WYSE, Link, Kimtron terminals 
Bar code and label printing software 
Full two-year warranty 
30-Day Money-Back Guarantee 
Extensive VAR/Dealer Discounts 

46560 Freemon! Blvd., Suite 206/Fieemont. CA 94538/(510) 440-2870 
800-666-4BAR FAX: (510) 440-2873 

Inquiry 658. 

TERMINATOR ···Superhighdensilyrouler"" · 
(Complete with schematic & PCB Editor) 

Th is totally in legraled CAD softwar e alters superior functionalily at 
competi tive prices. DC/CAD packages include: 

: ~~ci1P1i~11~/:~~~~~ii~rP~j~~~~~~n;~~~i~iiii~ :~~t~~flcfrr~t~/~&o~~lib~~ 
task •Gerber and DXF •Oplional Automatic Copper plane w/cross hatching 
•Optional simulation &enhancedm0tle for385users 

Pri ce from $195 • Call for current offer 
• EXPEDITED PCB LAYOUT SERVICE AT LDW COST• 

Design Computation, Inc. 1111 High.,y34.Farmingoa1e.NJ om1 
Phone: (908) 681-7700 Fax: (908) 68 1-8733 


DC/CAD· The performancevalue leader for thedemanding entrepreneur 


Inquiry 659. 

ELECTRONICS CAD 
Schematic Capture & PCB CAD 

Analogue Simulation, Digital Simulation, etc. 

Prices from $195. Credit cards welcome. 
For brochure use Inquiry # or contact us at: 

NUMBER ONE SYSTEMS 
Harding Way, ST. IVES, Cambs. UK. PE17 4WR 

Tel : 011-44-480-461778 Fax: 011-44-480-494042 

Inquiry 660. 

CAD/CAM 

CONTOURING MOTION CONTROL 
FROM A PRINTER PORT! 

Indexer LPT'" soflware $249
NEW VERSION 3 VISNMC 

•Controls up to six step motors simultaneously. 
• Linear and Circular Interpolation. 
• New features to accommodate machine control. 
•Easy-to-use DOS device driver. Super Manual. 
• CAD-CAM interface ava ilable. 

Corporation. t422AmoldAve.
Ability Systems Roslyn. PA 1900112151657·<336 

FAX: (2 15) 657-7815 

Inquiry 661. 

Parametric 
MultiSurf Surface Modeler 
Object oriented, PC-based. Complex models with 
accurate surface-surface joins. 16 surface types, 
including lofted, developable, blended, foil, 
NURBS. 2-D and 3-D DXF output. $1,975. 

AeroHydro, Inc. 
PO Box 684, Southwest Harbor, ME 04679 USA 

207-244-7347 FAX: 207-244-7249 

Inquiry 662. 

CD-ROM 

CD-Link™-DOS/Windows CD·ROM Driver 
Completely replaces MSCDEX and uses space on 
your hard disk as a very large cache to dramat
ica Ily improve CD-ROM performance , wh il e 
reducing RAM requirements. $79.95 introductory 
specia l! Includes reporting of usage statistics. 
Download a free demo version from our BBS! 
OEM & dealer pricing available. 

Intellectual Products Corporation 
Voice : (404) 992-5327 BBS: (404) 640-5017 

Inquiry 663. 

OPTI-CDcacbe~ 
Improve CD·ROM workstation pcd'onnance! 

Only $89! 
01rn -CDcocJJcrn takes :idv:1n1:1gc of l: sicmkd Memory (XMS) 10 
cac he CD·ltOM "b.1:1. Retrieve data from a lli i.:h speed cache 
inste:ul of directly from the CD·ltOM dri ve :111d sii.:niflc1mly 
inipro\'c your CO-ROi\I workstation pcrfom1:mce! 
Ask for our free cat:ilog of exciting CD·RO:O.·I produ<:t s indm.ling 
the markct·kading OPTl-NEP CD·ltOM networking software! 

ONLINE COMPUTER SYSTEMS, INC 
A member of the Recd Elsc.,,·ic r group. 

800-922-920-i or 301 -428-3700 
FAX us at 30 1-428-3700. 

Inquiry 664. 

GICA MS Windows Shareware, 640 Meg , 
thousands of new programs, BBS ready, 
made April 93 ................ .. .. .... .................$24.95 

Simtel MSDOS Shareware CDROM, 
640 Meg, BBS ready, huge selection 
of software, made April 93 . ..........$24.95 

Hobbes OS/2 Shareware CDROM, 
550 Meg, Nov. 92 .................. .... ........ ....$24.95 

Source Code CDROM. Full source, mostly C, 
over 15,000 programs. Over 600 Meg ....$39.95 

X11/GNU CDROM. Full source to X11 
and all the GNU programs. ANSI CIC++ 
compi ler, ghostscript, etc....... .......$39.95 

CUsers Group Library CD-ROM. 
Up through vol. 364 .... ...$49.95 

CDROM Caddies........ ....$4.95 
Full Money-Back Guarantee 

WALNUT CREEK CDROM 
4041 Pike lane , Suite E, Concord, CA 94520 

(800) 786 9907 
(510) 674 0783 Fax: (510) 674 0821 

Inquiry 665. 

COMMUNICATIONS 

HOMOLOGATION 
IN ITALY 

All TELCOM devices 
<? POS Terminals 

<? Modems 

WE PROVIDE 

• PTI Ministry Request submittal 
e TRANSLATION Documents and 

Manuals from English and French to 
Italian 

e VERIFICATION of PTI Ministry rules 
• PTI test assistance 
• American references available 

I.LUBE MILANO  ITALY 
TEUFAX: 39-2-95358815 

Inquiry 666. 
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THE BUYER'S MART 

COMMUNICATIONS 

X.25, HDLC, SDLC, BSC 
SOLA card and ooftware provides 'plug-in' synchronous link 

~Pfp'~ ffS~~~s~~d~/~~~PC~~:~~tin;~~~t~°muse and robust. 
• 	 Extensive ut1llties plus third party support under DOS, Unix, 

OS/2. Windows 
• CCITI 1988 X.25, many variations of SOLC and HDLC and 

V.25 bis. dial supported 
• Full function SNA emulation packages also availab le 

Sangoma Technologies Inc. 
Tel. (416) 474-1990 1-800-388-2475 
FAX (416) 474-9223 

Inquiry 667. 

COMPUTER BOOKS 

COMPUTER BOOKS at a discount 
We specialize in ADVANCED books for developers, 
programmers, computer professionals, and academics. 
15% discount. Latest books from over 50 publishers. 
Free catalog. UPS & international shipping. Personal 
service. MC/VISA/AM EX . CompuServe• 70007, 1333. 
GO CBK Windows, C++, O/S 2 2.0, UNIX, Mac, OOP 

CompuBooks 
Rt.1 , Box271-D 512-321-9652 
Cedar Creek, TX 78612 Fax 512-321-4525 

800-880-681 8 

Inquiry 668. 

COMPUTER INSURANCE 

INSURES YOUR COMPUTER 
SAFEWARE Computerowner's coverage provides 
rep lacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One call does ii all. 

TOLL FREE 1-800-848-3469 

SAFEWARE, The Insurance Agency Inc. 


PO Box 02211, 2929 N. High St., Columbus, OH 43202 

Now available in Ontario, Canada 


Inquiry 669. 

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 

produce valuable Inquiries for your company! 

Call Margot Gnade for more information 

603-924-2656 
or 

Fax: 603-924-2683 

Inquiry 670. 

COMPUTER SYSTEMS 

LOW-LOW-LOW 
Computer Systems/Notebooks/Network Solurions 

~i~:~~~esifa"sm1~~7E~~:A~~/~~7evxe~o~h~r~1oha~~! 
• CD ROMS • Tape Backup • Pocket FAX Modem LAN 
Cards • Hard Drives/ Floppy Drives • Memory/upgrades 
• DRAMS , S IMM Modules • Lase r Printers/Scanners 
• Plotters & Digitizers • Software 

SURAH inc. ~~~::~;j~)~:1°~~·rit"~:'i5~~~:;;~5~f: 
1-800-543-1001 Nationwide Orders 

Inquiry 671. 

CROSS ASSEMBLERS 

PC BASED DEVELOPMENT TOOLS 
We offer low-cost efficient CROSS ASSEMBLERS and a 
superb line of SIMULATOR-DEBUGGERS with full built-in 
DISASSEMBLERS for Intel's MCS-48, 51 , 85 and 96, and 
for the zao families of embedded controllers. Our new sim
ulators for the 80C196KB and 80C196KC are unique in the 
market, and have been received with rave reviews. The price 
of our software includes unlimited free upgrade privileges! 

Lear Com Company 
2440 Kipling St., Ste. 206. Lakewood, CO 80215 

(303) 232-2226 FAX (303) 232-8721 

Inquiry 672. 
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CROSS ASSEMBLERS 

Cross Assemblers $50 

Simulators $100 


Disassemblers $100 


PseudoCorp 
716 Thimble Shoals Blvd. Newport News, VA 23606 

(804) 873-1947 	 Fax (804) 873-2154 
BBS (804) 873-4838 

Inquiry 673. 

ECAL UNIVERSAL ASSEMBLER 
170 + processors supported . 

User control of syntax and instructions. 

Integrated linker/ loader. 

Trace and 1/0 windows. 

Monitor and RS-232 w indows. 

Single micro vers ions available . 

Demo version available. 


VAIL SILICON TOOLS (305) 570-5580 

Inquiry 674. 

DAT A ANALYSIS 

ADVANCED DATA ANALYSIS ... 

at a click! 


CLICK-X '" software, the most user friendly data 

analysis - ever! • Edit Graph/Data • Ana lyze 
• Adva nced Math I Regression I Engineering I 
Statistics • Import/Export. FREE demo disk. 
Custom software available. 

SoloSoft 
P.O. Box 2548, Stamford, CT 06906-0548 


Phone: (203) 977-8161 Fax: (203) 977-8237 


Inquiry 675. 

DAT A RECOVERY 

Ontrack 
DATA RECOVERY 

•Professional service recommended by major hard 
drive m anufacturers • Expertise in virtually every 

operating system & media storage device • 24-hour 
support with weekend, priority, & on-site service 

available • For fast , successful results, call: 

MN:1-800-872-2599 • CA: 1-800-752-7557 
UK: 44-81-974-5522 •GERMANY: 0130-815-198 

Co . Head uarters: 6321 Bu Drive, Eden Prairie MN 55346 

Inquiry 676. 

Dr. Solomons Data Recovery Service 

NO FIX-NO FEE 
Unique Technical Expertise High Success Rate 

Free Diagnosis Fast Turnaround 

S & S International 
Tel +44 (0)442 877877 Fax +44 (0)442 877882 

Inquiry 677. 

DAT A/DISK CONVERSION 

DATA CONVERSIONS 
DISK/TAPE/CARTRIDGE DUPLICATION 
CD-ROM DUPLICATION & MASTERING 
2500 Word Processor & Computer formats, 3 ~". 5!4~, 
8" DISKS, MAG TAPES, 3480 TAP ES, Syquest, 
Bernou lli , Colorado, Moun tain , Em erald, Sytos, 
Maynard, 4mm DAT, SMM, DC2120, TK50 tapes, '/." 
CARTRIDGES, Mag Cards. 

OCR SCANNING SERVICES TOOi 

Quickest turnaround Quality Media Guaranteed Satisfaction 

COMPANY COMPENDIA, INC., 55 E. Washington Sl.,#237 


Chica90, IL60602 TEL: 1'800-374·01SK FAX: 312-419·1390 


Inquiry 678. 

DAT A/DISK CONVERSION 

THE #1 CHOICE 

in disk & tape conversion 


for many leading corporations, government agencies, 

law firms, a nd companies in every industry-world-wide. 

Free test • Satisfaction guaranteed 

Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 

(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 

Inquiry 679. 

CONVERSION SERVICES 
Convert any 9-track magnetic tape to or from over 
5000 formats including 3W', SW, B" disk formats & 
word processors. Disk-to-disk conversions also 
avai lable. Introducing CD-ROM conversions. Call 
for more info. 

Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. #B 


Buffalo Grove, IL 60089 (800) Convert 


DATABASE 

Which 

Windows database is the best? 


The best? 

We recommend SUPERBASE 2 


We build vertical applications with it, 

train end-users and developers on it, 


and make it available to others 

who want the best 


Windows relational database 

Superbase 2 for $189 (list $795) 


Superbase 2 Developers Edition $650. 

Superbase 2 Developer class, 


4 days for $995. 

Consulting and on-site training available. 


~£RD 
~ ~~ 


~* 800-448-NERD 0~ 

Inquiry 680. 

DIAGNOSTIC 

"•• PINPOINT ANY PC FAILURE." 
John C. Dvorak, PC Magazine 6/30/92 

Top-rated PocketPOST Power On Self-Test card 
wit h diagnostic software for ISA/EI SA/Micro
Channel. 180-page book . Hones your trouble 
shooting skills. CALL NOW. 

DATA DEPOT, Inc. 
1710 Drew Street #5, Clearwater, FL 34615 

1-800-275-1913 
813-446-3402 FAX 813-443-4377 

Inquiry 681. 

EDUCATION 

8.5. & M.S. In COMPUTER SCIENCE 
The American Institute for Computer Sciences offers an in
depth home study program to earn you r Bachelor of Science 
and Master of Science degrees In Computer Science at 
home. B.S. subjects covered are: MS/DOS, BASIC, PASCAL, 
C, Fiie Processing, Data Structures & Operating systems. 
M.S. program includes subjects in Software Engineering and 
Artificial Intelligence. 

AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. South, Ste. 200,Birmingham, AL 35205 

800-767-2427 205-323-6191 



DIAGNOSTIC 

FREE NEWSLETIER OFFER 
THE PC TROUBLESHOOTER 
Learn all the latest PC 
troubleshooting tips and 
tricks from the pros. 
Covers PCs, networks , 
Windows and more. 
CALL NOW for a FREE 
sample issue. 

USA: (800) 683-6696 
lnt'I: (813) 443-1331 , FAX: (813) 443-6603 

Landmark Research lnt'I Corp. 
703 Grand Central Street 

Clearwater, FL 34616 

Inquiry 682. 

FLOWCHARTS 

WINDOWS FLOWCHARTER $129 
RFFlow 2.0 is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win 
dows. 100 shapes auto adjust in size. Diagonal 
lines and curves. Auto line routing and re-routing. 
Click on a shape to bring up a sub-chart. Move 
charts to other apps. via the Clipboard. Call for free 
trial disk. 

RFF ELECTRONICS 
1053 Banyan Court, Loveland. CO 80538 

Phone: (303) 663·5767 FAX: (303) 669-4BB9 

FRAMEWORK/FRED 

NEW 
Selections & Functions, lnc.'s 
FRAMEWORK UPGRADE 

Hundreds of new menus 

hypertext-documentation 


Includes OS COMMAND.COM 

with process swapping 


dBase file indexing. Auto 

querying, filtering, reports. 


Framework FRED EMail support 

Incl. The Framework Magazine 


$140.00 
(617) 826-1553 

25 Washington Street, Hanover, MA 02339 

G.l.S. 

Digital Quad Maps 
Local Street Maps, State Maps, and World 


Maps in DXF, PCX, PICT, PIC or TIF 

Formats. Gigabytes of Map data available. 


Micro_Ma_E~~AD™ 
(303) 988-4940 

Inquiry 683. 

GRAPHICS DATA CONVERTER 

OPTICAL GRAPH RECOGNITION 
(OGR) SOFTWARE 

SCAN~x w software imports, converts and 
manipulates data from scanned plots, pictures, 
graphs on paper, or captured screens into data files 
for comparing/analyzing/plotting/export ing. FREE 
demo disk. Service available. 

Solo Soft 
P.O. Box 2548, Stamford, CT 06906-0548 

Phone: (203) 977-8161 Fax: (203) 977-8237 

Inquiry 684. 

HARDWARE 

Let US Meet Your Hardware Needs 
•Complete 	Systems-Starting @ $895 

w/SVGA monitor 
•For 486 DX50 from $895-$1795 
•Motherboards, Memory 
•Software 
Call for information or catalog . MC & VISA accepted 
Kings Computer Technologies 

~~ll~~~XG;~¥41 817-554·5464 

Inquiry 685. 

Pre-Owned Electronics, Inc™ 
THE Independent Provider, serving the Dealer, 


Professional, Corporate, Government, and 

Educational Buyer since 1985 


APPLE II ®& MACINTOSH" 
SYSTEMS• PARTS• EXCHANGE REPAIRS 

Call for a Catalog . .800-274-5343 
INT'L: 617-275-4600 • FAX: 617-275·4848 

205 BURLINGTON ROAD• BEDFORD, MA 01730 

Inquiry 686. 

HEWLETT PACKARD 
Buy- Sell - Trade 

Lase rJet ColorPro 
DeskJet DraltPro 
RuggedWriter DraltMaster 
Electrostatic Plotters 

• Monochrome and Color 
HP 9000 Workstations and Vectras also available. 

T. E. Dasher & Associates 
411 7 Second Ave., S. Birmingham, Al 35222 

Phone: (205) 591-4747 Fax: (205) 591-110B 
(BOO) 63B·4B33 

Inquiry 687. 

HARDWARE/COMPUTERS 

NEW! 20MHz 16-bit FORTH Single Board 
Controller with Bch 10-bil A/O, 3ch B·bit DIA 
TDS202D FORTH CONTROLLER AND DATA·LOGGER- 4"x3" board uses 
Hitachi 16·bit HB/532 CMOS µP. Screams along at 3MIPS, but runson only 

ro~~~:c~~~~t0~~urai8~~lnc~ ~~s~,~~R~~R~~~~w~ ~~i~~s:rria~l~rk~y0b~i~~ 
1 1 1 1\~8: ~;~j~~~~~-a1 ~V ~~r.~sa1~1~~gJ~~~i~~Ce111r~i~~-~a~~,~~11~~~~~r.~ ~1~ 

~~i~~t~C:rr~~;~ ~i~~iio~ing~~t~ rs~~~~~gs)~g¥~~~i~a~i~WnA·~~-spect1on. 
CALL NOW FOR DETAILS! S,1/e-or-return 

Saelig Company tel : (716) 425-3753 
European Technology lax: (716) 425-3835 

Inquiry 688. 

SC/FOX™ EMBEDDED COMPUTERS 
PC Parallel Coprocessor Plug·ln Boards: 15 MIPS avg 50 MIPS burst, 
using 1he SC32 32-bit CPU or the16·bit Harris RTX 20001u. 

VME Master/Slave System Controller SBC: 18 MIPS avg 70 MI PS burst. 
uses ATX 2000 cpu, SCSI. 2ser, 1ptr ports, lo 640K bytes. 

~:~~~~~~o"~ms~~7~!~~;i~ec~s~~u~i~~~~ k~~JP0~ ~T~~O~J:s burst, JU 

Ideal 1or embedded 1eaHime control, data acquisition, robotics, and signal 
processing. OEM software development system included. 

SILICON COMPOSERS INC (4151961-8778 
655 West Evelyn Ave. #7, Mt. View, CA 94041 

Inquiry 689. 

LANS 

The $25 Network 
Try the 1st truly /ow-cost LAN 

•Connect 2 or 3 XTs, ATs,386s, 486s 
• Uses serial ports and null modem cable 
• Runs at 115K baud - approx 8500 bytes/sec 
• Runs in background, totally transparent 
• Share disks and printers, etc. 
• Needs only 15K of RAM 

Little Big LAN 
The most flexible network 

• Peer to Peer LAN to 250 nodes 
• $75 total software cost, not per node! 
• Link via serial, parallel, or Arcnet 
• Link via Ethernet or Modems soon 
• Mixed mode routing 
• Typically only 35K of RAM 


Skeptical? We make believers! 


Information Modes 
P.O. Drawer F, Denton, TX 76202 


Tech 817-387-3339 Orders 800-628-7992 

Hours 1-5 Mon/Wed, 9-5 Tue/Thu/Fri CST 


Inquiry 690 . 

LAPTOP COMPUTERS 

USED COMPUTERS 
MAJOR BRANDS - WIDE SELECTION 


IBM - COMPAQ & OTHERS 

Computers from $99 Color Printers $199 


Mono Monilors from $25 CGA Color Monitors $129 

IBM 5140 LAPTOP $349 


IBM Pqr & CONVERTIBLE PARTS & ACCESSOR IES 

HARO·TO·FINO ITEMS FOR OLDER PCS 

FREE CATALOG 

COMPUTER RESET 
P.O. Box 461782, Garland, TX 75046 


Phone (214) 276·8072 &FAX BBS (214) 272·7920 


Inquiry 691. 

LAPTOP PERIPHERALS 

Toshiba Serial Cards 
D and Emodem slots, 089 or RJ11 /12 connector, RS232-S199; 
RS422 · $249. Options: CSSO UART, MiniOtNB 
Aslot. 089 with 2400 bps modem. RS232 ·S199: RS422 · $249 
Aslot. Dual RS232 • 5249 
Aslot.SCSI host adapter· S249 
Designed and made in USA !! 

Custom desig n capability. Also Au to adapters for various 
laptops, notebooks, and printers. 

Empire Engineering 
California USA 


tel B05/543-2B16 fax B05/543-2B20 


Inquiry 692. 

MEDICAL SOFTWARE 

INTELLIGENT MEDICAL SYSTEM 
Distributors required for English, 


French, German & Spanish Market 

Horizon Int egrated Intelligent Medical System for 
International use in multilingual environment (HIMS) is a 
~state of the art" system for Doctors & Hospitals. Developed 
in conjunction with World Health Organization (WHO) 
standards. 

HORIZON SOFTWARE LTD. 
27 East Street. Leicester, LE1 6NB, U.K 

TEL: (44) 533-556550 FAX: (44) 533-470942 

Inquiry 693. 

PC PRODUCTS WANTED 

PC Products Wanted 
Leading PC Network software vendor is looking for 
"cutting edge" products to be distributed through its 
world wide dist ribution channels. If you have a product 
or product idea, and need sales or distribution we can 
help you pave the way to quicker profits. A.C.P. pro
vides national distribution through Tech Data, Merisel, 
Ingram, and our U.K. and Australian subsidiaries. 
A.C.P. also offers a well established engineering and 
marketing force. For more information call A.C.P. at 
B00-959-2556 or (508) 4B6-4367, or send inquiries to: 
A.C.P.. P.O. Box 1490. Littleton, MA 01460. 

Inquiry 694. 
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THE BUYER'S MART 

PROGRAMMERS TOOLS 

SHARE YOUR MODEMS FOR $149 
using Connection Manager Lite Full 
featured modem server for IP X or 
NetBIOS networks. 

• 	 Non-dedicated serve r shares two 
modems at data rates to 155,200 
bps using standard serial ports or 
multiport boards. 

·• 	 Up to eight cl ients. Supports NASI 
or Interrupt 14 interface . 

• 	 Outbound and inbound calling . 
• 	 Compatible with Windows 3. 1. 
• 	 Includes reduced price upgrade to 

standard version . 
• 	 30-day money-back guarantee. 

SOFTWAREHOUSE CORPORATION 
326 State Street, Los Altos, CA 94022 
(415) 949-0203 FAX: (415) 949-0208 

Inquiry 695. 

Structograms
Software Oocumenlallon made quick and easy with PANORAMA 

• 	 Structograms (Nassi-Shneidermann) automatically from 
the source code in a flash 

• 	 Hlerarchle-trees of modules, procedures 
• 	 Headers of modules, procedures 
• Softwero-Metrlcs: McCabe complexity, LOG and more 
Available for: Turbo Pascal , C. Moduta-2, Fortran-77, PUM, dBase 
PANORAMA S.tandard (Pascal,C, Modula-2): $495 • 
PANORAMA Lite:$195 Wuest lnformat1k AG 
Schuetzenstrasse 11 ; CH-8245 Feuerthalen; Switzerland 
lnt'I (+41 53) 29 31 32 FAX: (+41 53) 29 31 43 

Call or Fax for information and free demo. 

Inquiry 696. 

PROJECT BILLING 

CLIENT PROJECT 
A Time and Billing System that accounts 
for charges to over 100,000 projects (or 
matters). Regular price $299, limited time 
discount available; send $10 for demo. 

MICRO BILLING SYSTEMS , INC. 
117 W. Harrison, Ste# 624M, Chicago IL 60605 

Tel : (312) 939-1869 Fax: (312) 939-1351 

Inquiry 697. 

SECURITY 

FIGHT PIRACY!
* EVERLOCK 3.0 * 


SOFTWARE COPY PROTECTION 

New Opt ion Board Sale-New Remote Registration 


New CPU LOCK-CD ROM LOCK and more 


* EVERKEY HARDWARE LOCKS * 
Az-Tech Software, Inc. 

Call for a 201 East Franklin, Richmond, MO 64085 
FREE 	 (816) 776-2700 
Demo (800) 227-0644 FAX (816) 776-8398 

Inquiry 698. 

THE ULTIMATE SOFTWARE SECURITY 
e STOPCOPY family - UNCOPIABLE copy protection 
• STOPVIEW software encryption 
• NETUMIT network license metering 
• DOS. Windows, Macintosh. OS/2, support 
•	 No source code changes required - for ANY of our prod· 

uc1s in ANY environment 
• Our products destroy ALL of our competition 
• Call for FREE demo disk, or to discuss our products' 

MANY options 

BBi Computer Systems, Inc. 
14105 Heritage Lane, Silver Spring , MD 20906 

800f[RY·A881•800/879-2224 • 301/871-1094 • FAX:301 /460·7545 

Inquiry 699. 
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SECURITY 

STOP UNWANTED USERS! 
with Easl-Lock'~ Software Security 

Add Software Security Without Programming • No Hardware 
Add-Ons or Changes • Block Intrusions and Snooping • 
Locks Any .EXE or .COM fil e under DOS • Works with 
Windows • Locked Files Work Only Wilh "Run" Utility • Tests 
for Virus Before Execuling Any File • Renders Pirated 
Software Useless • Activity Logging in "Plus" and ~super" 
versions • Optional (free) Audible Intrusion Alarm 

Prices $69 - $169 + s/h, Visa, Maslercard Accepted 
Easi-Logic Software 

div. of CDS GROUP Inc. P.O. Box 449 Paoli IN 47454 
800-243-4964 - 812-723-4595 

Inquiry 700. 

Cop's Copylock II 
The professional software protection wilh 
TRUE Machine Install. Oplion Board safe. 
OS/2, Networks, Windows, and Trace 3020. 

LINK Computer 
lnt'I: + 45 31232350 Fax:+ 45 31238448 
US/CAN : 408-729-8162 FAX: 408-923-7061 

KEY-LOK'" SECURITY 
Piracy survival over 1 O years proves effectiveness of 
powerful multilayered security . Algorithmic response. 
Programmable memory . Very econom ica l. Device 
transparent to PARALLEUSER1AL port , Counters/Real
Time-Clock. Multi-producVfeature licensing. DOS/UNIX/ 
VMS/etc. Also, access control system and diskette drive 
locks. 

MICROCOMPUTER APPLICATIONS 
3167 E.Otero Circle, Littleton, CO 80122 

(303) 770-1917 

Inquiry 701 . 

SOFTWARE WANTED 

Publish Your Program! 
Young, enthusiastic and successful software 
publisher looking for PC Windows producti 
vity add-on and ulili!Y software to acquire or 
publish. For a confidential review of your 
software product , send information to 
Software Publisher, 2210 Wilshire Blvd., 
#836, Santa Monica, CA 90403 or circle our 
number on the Direct Link Card in the back of 
this issue. We wi ll contact you promptly. 

Inquiry 702 . 

SOFTWARE/ACCOUNTING 

dBASE BUSINESS TOOLS 
• GENERAL LEOGER •PURCH ORD/INVNTORY
• ORDER ENTRY •ACCOUNTS RECVABLE 
•JOB COSTING •JOB ESTIMATING 
•BILL OF MATLS •SALES ANALYSIS 
•PAYROLL •ACCOUNTS PAYABLE 

$99/$198 ea. + S&H 
dATAMAR SYSTEMS Cred.Card -Check-COD 

6969-D Corte Santa Fe, San Diego, CA 92121 
(619) 452-0044 (BOO) 223-9963 

Inquiry 703 . 

SOFTWARE/BUSINESS 

DATA ENTRY SOFTWARE 
Full featured,heads-down dala entry


wilh two-pass verification,edit language, 

operator stats, much more! Designed for 

lhe PSl2". PC, XT, AT or compatibles. 


PCs lrom $395 LAN version available 

FREE 30 day trial 

Computer Keyes Tel: 2061776/6443 
21929 Makah Rd., Fax: 2061776-7210 
Woodway, WA 98020 USA: 800/356-0203 

SOFTWARE/ENGINEERING 

Circuit Simulation 

Electrical Engineers! 
Now you can run Analog/Mixed Signal 

Simulations on your PC or Mac with the 


Affordable and Powerful 


ICAP/4 Simulation System 
Includes: 

• 	 lsSPICE3; Mixed Mode SPICE Simulator 
• 	 Integrated Schematic Entry 
• 	 Extensive SPICE Model Libraries 
• 	 Waveform Graphics and Analysis 

Full SPICE programs startin/l at $95. Complete 
systems wilh schemalic, Is pice3 simulation, 
models, and waveform graphics only $1575. 

Call or Fax for your Free Demo and 
information kit. 

P.O. Box 710 San Pedro, Ca 90733-0710 
Tel (310) 833-0710 

FAX (310) 833-9658 in tusoft 
Inquiry 704. 

SAUNA: 30 THERMAL ANALYSIS 
• Models : PCBs. plates , heatsinks, enclosures , 
mul tiboard enclosu res. • All heat transfer modes: 
convection, radiation, conduction • Interactive menu
driven • Thermal parameters library • Fast wwhat if": 
dimension, mat' I, finish, analyses • Easy to learn & use • 
IBM PC & Macintosh 11 

Call for free evaluation program 
Tatum Labs, Inc. 

1287 N. Silo Ridge Drive, Ann Arbor, Ml 48108 

313-663-8810 

Inquiry 705. 

SOFTWARE/GRAPHICS 

TIFF, PCX, TARGA, GIF, 018 , 8MP, OCX, EPS, WMF, WPG, PICT, JPEG 

AccuSoft Image Format Library 3.0 
"The most comprehensive raster support library on the marker 

Import. export, convert , display, and print all above formats! 
DOS & Windows versions included in one package. No royalties. 
Includes several sample programs with source code. Supports
all languages. Format co mpatlblllty guaranleedl G3,G4, TIFF·F, 
multi-page Images etc. Rotate, scale, color reduction, sharpen
elc.30 day satislaclion guarantee. $495 

AccuSo~ Corporation 
160 E. Main St., P.O. Box 1261 , Westboro, MA 01581 

(800) 525-3577 (508) 898-2770 FAX(508) 898·9662 

Inquiry 706. 

"The Ultimate CAO/CAM/CAE Programming Engine" 
Slash your development time , with you r CAD programm ing 
companion, TG-Prolesslonal v.4.0, the most complete CIC++ toolbox 
of 20 & 30 geometric routines available today! Over 800 routines 
including NUABS, DXF, Graphics, Surfacing, Hidden Une, Transforms, 
Perspectives, Polygon (lnl/Union/OilO. Clipping, Tangents and more. 
Aoulines for drawing using BGI or MSC Graphics. Full source & 30 day 
guarantee. USA $500.00. Use MSC, Borland CIC++, WATCOM C/386 
or Melaware High CIC++. Call 1-600-635-7760 or Fax/Phone 214
423-7286 for free 30 page technical paper. 

Disk Software Inc. 
109 $. Murphy Ad., Plano, TX USA 75094 

Inquiry 707. 

Sirlin 's CAD ++ ENGINE 
• Read and Write AutoCAD DWG and OXF files. 
• Object oriented, modular, database-like access 


to CAD data. 

• View, Print (rasterize), Plot (vectorize), and 


Pick (interact) modules. 

• Available for CIC++ for DOS, Extended OOS, 

Windows, Sun and other Unix systems. 

Sirlin Computer Corporation 
25 Orchard View Dr., Ste 14, Londonderry, NH 03053 

Phone: (603) 437-0727 •Fax: (603) 437-0737 

Inquiry 708. 



SOFTWARE/GUI 

GUI TOOLKIT ONLY $249 
Full source code included 

TEGL Windows Toolkit lets you create DOS based GUI apps 
that are completely standalone. Over 500 functions. Menus, 
mouse & keyboard support, dialogues, and more. Includes 
TEGL graphics interface which has drivers for most popular 
video modes. Supports most C and Pascal compilers. 
Prolected mode version is only $499. No royallies. 

TEGL Systems Corporation 
P.O. Box 580, Sin. A, Vancouver B.C. V6C 2N2 

(604) 669-2577 FAX (604) 688-9530 

Inquiry 709. 

SOFTWARE/SCIENTIFIC 

Weather Monitor & Weatherlink! 
The ultimate in weather monitoring systems! A state-of
the·art weather station and a PC link allow you to view, 
record, summarize, and graph weather information. The 
pertect marriage of computer and weather technology. 

DAVIS INSTRUMENTS 
3465 Diablo Avenue, Hayward, CA 94545 

1-800-678-3669 FAX 1-510-670-0589 BV30 

Inquiry 710. 

Volume Visualization 
VoxefBox is a volume renderer for Windows . 
Volume rendering is the most direct method of 
visualizing 3D data. VoxelBox is fast, powerful 
and easy to use. It features raytracing, color/alpha 
mapping , lighting , keyframe animation support 
and much more. Price $495 

Jaguar Software, Inc. 
573 Main St. Suite 9B, Winchester, MA 01890 

(617) 729-3659 FAX (617) 729-2750 

Inquiry 711 . 

VTEX Scientific Desktop Publishing 
• Equations • T ables • Graphics • Scalab le 
Fonts • Supports most printe rs • W YSIWYG 
previewer • Foreign Languages • Spec ia l 
Symbols • Font Effects• Indices • Only $299 
"T~of Tomorrow"-Notices of AMS. March 1991. 

Call now for a FREE DEMO DISK 

MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 


Tel (718) 575-1816 Fax (718) 575-8038 


Inquiry 71 2. 

SOFTWARENOICE/FAX 

MULTl-VOICE®TOOLS 
Molli.Voice Tools is a complele development Toolkit for Pascal or "C" 
lo access all the features for most spei'!Ch processing boards available 
today. II helps you write MULTJ.LINE VOICE APPLICATION syslems in 
minutes. A number of programming examples are provided. All 
programs and libraries arc delivered with source code. 
Dialogic, Rhetorex, Pika, VBX: $599. Watson (Single Line): S99. ALSO 
AVAILABLE: Fax Programmer's Toolkit ($199) . Based on CAS 
spec:iftcaUons. Visa/MC actepled. 

ITI Logiciel
4263 Crislophe·Colomb, Montreal, Quebec, Can. H2J 3G2 

TEL (514) 597-1692 FAX (514) 526-2362 

Write your own Voice Mail software 
Create advanced, multi- line voice/ fax m a il 
system s with VO S '", th e Ed ito rs' C hoice. 
Complete language for compute r/ telephone 
integration . Cal l for free booklet "Get Into 
Interactive Voice". 

Parity Software 

25 Stillman St. #106, San Francisco, CA 94107 


415 931-8221 (fax 415 546-7329) 


Inquiry 713. 

SOFTWARE PACKAGING 

FREE SOFTWARE 

PACKAGING CATALOG 


Everything you will need lo Package, Distribule. and Ship Your 
Software!! From manuals and binders lo mailers and shippers 

LABELS LABELS LABELS 

For your diskettes, plain or cuslom prinled 

dot matrix or laser printer ... free samples 


•••FREE CATALOG-•• 
Hice & Associates 

8586 Monticello Dr., West Chester. OH 45069 

Phone/Fax: 513-777-8586 

Inquiry 714. 

NEW! STATIC SAFE 
3 1/2 "and 5 1/4 " rigid disk envelopes 

with graphite coating for extra protection 

·:,th'<-C< FREE SAMPLES ·:c:,th'< 

MAIL SAFE 

Division of Chicago Packaging 


4340 W. 47th St. 

Chicago, IL 60632 


CALL 1-800-848-6552 

Inquiry 715. 

STOCK PACKAGING 
to help you

market your software 
ask for catalog 92 S 


Call 708 390·7744 

or fax 708 390-9886 
Po/yQuick Co. 

1243 Rand Road, Des Plaines, IL 60016 

Inquiry 716. 

STATISTICS 

NCSS 5.x Series - $125 
Easy- to-use menus & spread sheet. Multiple regression. 
T-tesls. ANOVA (up to 10 factors , rep . meas ure s, 
covariance). Forecasting. Faclor, c luster, & disc riminant 
analysis. Nonparametrics. Cross Tabulation . Graphics: 
histograms. box, scatter. etc. Reads ASCII/Lotus. Many new 
add-on modules. 

NCSS 
329 North 1000 East, Kaysville, UT 84037 

Phone: 801-546-0445 Fax: 801-546-3907 

Inquiry 717. 

UTILITIES 

FastTrax THE BEST DISK OPTIMIZER 
Defragments any size DOS disk incl. >2 Gb 
No limits on directories, files or clusters 
Unique in-cylinder method reduces seeks 
MakeTrax (incl.) for custom file placement 
Batch operation, power failure protection 
$70, or $40 for competit ive upgrade,+ S&H 

FastTrax International 
880 Ensenada Avenue, Berkeley CA 94707 

24-hr Sales and Tech support (510) 525-351 0 

Inquiry 718. 

PEN PLOTTER EMULATOR 
FPLOT turns your printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line width, color. 
Screen preview - zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher. $11 9+$3 S&H. VISA/MC/Chk/MO. 

FPLOT Corporation 
24-1 6 Steinway St., Suite 605, Astoria, NY 11103 

71 8-545-3505 

Inquiry 719. 

UTILITIES 

ICSMENU 
The menu for users without Windows 
Runs any program or se ries of up to four DOS 
commands with a single key stroke. Chain as many 
menus as desired. Never fumble again trying to 
remember a directory name. Low system overhead. 
$50 . 

Integrated Custom Software, Inc. 
70 1 Hebron Ave.. Glastonbury, CT 06033 

(203) 657-3339 FAX (203) 657-8150 MCNfSA 

Inquiry 720. 

WINDOWS 

flyjJerPhoto AHyperlmage & Document 
Management System for Windows 

Attach h.:xt and d:11:1 io images. Authur Il nx:rl.inkt·d :1pplic·J· 
lions and navigale from image 10 image. Gr.1phic.11ly design 
your own 1.:u:.10 111 image <lawbasc. Sc:m:li 500k sca nned docu
me nts in secm11.ls. Nav igate Hyperl.i nks thrnu).!h s uccessive 
levels uf det :1 il. Displa r M k st:unp im:t).!eS vn im:i~e sprcad 
s h1.:ct. Crc:ue ... tamp alhurns. Asscx:ia11.: t1.:xt or images to :my 
irn:i~1..: pi xel. PCX. llMI' , TlF, GIF, EPS zoom :ind t:olor matching. 
Network &J PEG :1vai l:1ble. Imaging power for $225 ! 

Friendly lnforn1aUon Systc 1ns 

c:J~~~~~~~~~~s Avenue, ~;~l~ii~) ~~~~~~~5 
Inquiry 721 . 


GENETIC ALGORITHMS 


NEURAL NETS + GENETIC ALGORITHMS= 

LOGIVOLVE™ 
THE F/RSTNEUROGENETIC TOOLKIT 

THROUGH GENETIC ALGORITHMS, 
LOGIVOLVE™ 

SOLVES COMPLEX PROBLEMS TH AT NO 
OTHER TECHNOLOGY CAN. EVOLVE 
COMPLEX SYSTEM S CONTAINING NEURAL 
NET AS WELL AS PARAMETER -BASED 
COMPONENTS THAT PROVIDE THE NEEDED 
SOLUTIONS. POWERFUL, FAST, EASY-TO
USE. AVAILABLE FOR "C", VISUAL BASIC 
(WINDOWS DLL) , AND OTHER LANGUAGES. 
RUNS ON 386/486S , H YP ERSPEED 
PARALLEL 860S , AND MICROWAY 860 
SUPERCOMPUTERS. ALSO AVAILABLE: 
N-TRAIN™ N EURAL N ET DEVELOPMENT 
SHELL , AS WELL AS PRE-TRAINED AND 
PRE-EVOLVED SYSTEMS FOR THE 
FINANCIAL MARKETS. 

SCIENTIFIC CONSULTANT SERVICES 

(516) 696-3333 

Inquiry 722. 


SPECIAL WINDOWS DECK 


Coming This FALL!! 

ll'JTE 

INTRODUCES THE 

WINDOWS 

CARD DECK 


Mailing: September '93 
Circulation: 100,000 targeted 

Windows Users 
For advertising info, call 

603-924-2596 
or 

603-924-2533 
Inquiry 723. 
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JNL OF OBJ ORIENT ELECTRONIC PUBL (INTL) 33 +44-865-56646" 
PROGRAMMING 1281DRC1-2 212-274-0640 

pD K 
260 DAEYOUNG ELECTRONICS 255 +82-02-790-6878°0 

PACIFIC DATA PRODUCTS 180 619-625-3628 
170 DALLAS SEMICONDUCTOR 52 800-258-5061 

265 KAKIUCHI 255 
167-168 PACIFIC GOLD COAST 94 516-759-3011" 

210 DATALUX CORP (N.A.) 256 800-DATALUX 
102 KEA SYSTEMS LTD 202 800-663-8702 

262-263 PARALLEL STORAGE SOLU 255 800-998-7839 
210 DATALUX CORP (INTL) 256 800-DATALUX 

218 KILA 254 303-444·7737 
226 PATTON & PATTON 260 800-525-0082 

209 DATALUX CORP (N.A.) 257 800-DATALUX 
103-104 KINGSTON TECHNOLOGY 19 714-435-2600 

ext. 112219 KNOWLEDGE BASED SYS 260 409-260-5274 
PC DIGEST 216A-B 800-232-29283 

248-249 DAVISON-WORTH CORP 258 800-668-2707 

209 DATALUX CORP (INTL) 257 800-DATALUX 
69 PC DIGEST 217 800-232-29283 

534 DEC 11215-4 
L 

124--125 PC POWER & COOLING 89 800-722-6555 

DELL COMPUTER CORP (N.A.) Clll 800-626-8260 
220 LAGUNA DATA SYSTEMS 259 800-938-TAPE 

126 PERSOFT INC 203 800-368-5283 

DELL COMPUTER CORP (N.A.) CIV 800-626-8260 
272 LAHEY COMPUTER SYSTEMS 112 800-548-4778 

127 PHAR LAP SOFTWARE INC 91 617-661-1510 

211 DIAGSOFT INC 261 800-DIAGSOFT 
141-142 LANDMARK RES INrL CORP 153 800-683-6696 

516 PHILIPS MONITORS (INrL) 76-77 +31-40-73-39-83" 

173 DIGISPEECH INC 168 916-621-1787 
201 LOGICAL CONNECTION 250 800-238-9415 

258 PIKA TECHNOLOGIES 253 613-591-1555 

128-129 PINNACLE MICRO 8-9 714--727-3300 
221-222 LOMAS DATA 252 508-460-0333 

ME 130 PKWARE INC 194 414--354-8699 

251 -252 EDEN'S TECHNOLOGY CORP 253 309-862-1704 274-275 MACRONIX INC 210 800-858-5311 131 POPKIN SN/ & SYSTEMS INC 187 212-571-3434 

86 ELIASHIM MICROCOMPUTERS 54 +972-4-528613° 0 MANCHESTER EQUIP CO 248A·B 516-435-1199 107 PROGRAMMER'S PARADISE 55-57 800-445-7899 
ELONEX (INTL) 20-21 +44-81-452-6422° 0 537 MANCHESTER EQUIP CO 248NE-1 516-435-1199 PROGRAMMER'S SHOP 200A·D 800-421-8006 

247 ELSIST 258 +39 142 451988° 0 MARK WILLIAMS CO 195 800-627-5967 161-162 PROXIMA CORP 53 619-457-5500 
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·YOURiDlllEeil LINKi·:CARD 


For free product information, mail your completed card 
today. For quicker response, fax to 1-413-637-4343! 

A. What is your primary job D. What operating systems are you 
function/principal area of currently using? (Check all that apply) 
responsibility? (Check one) 12 0 PCfMS-DOS 15 0 Unix1. Circle the 
1 OMIS/DIP 13 DOS + Windows 16 0 MacOS 
2 0 Programmer/Syslems Analys1 14 0 0512 17 0 VA'NVMSNumbers on Name 

3 0 Admins\ration/Managcment E. For how many people do you
Tille 4 OSalcs/Marketing influence the purchase of hardwareYour Direct 5 0 Enginecr/Scicn1ist or software? 
Company 6 OOthcr 180 1·25 20051·99Link Card 8. What is your level of management 19 0 26-50 21 D 100 or more 

Address 	 responsibility?
Circle the numbers 	 7 0 Senior-level 9 0 Professional 

8 OMiddlo·lovelwhich are found on ads City 	 Siale Zip 
C. Are you areseller (VAR, VAD, 

and articles in this issue Dealer. Consultant)?Phone 	 Fax 
10 0 Yes 11 0 No June 1993or circle the product 

category number and 
receive information on 
all advertisers listed in 
that category. 

2. Print Your 
Name and 
Address 
Answer questions "A" 
through "E" and mail or 
fax card to 
1-413-637-4343. 

3. Product 
information will 
be rushed to 
you from the 
selected 
companies! 

s • ,lfJ 
'- c_JI 

Product Category 	 Disks & Optical Drives 7 Multimedia 19 Educalional 30 Shareware 42 

Diskeltes/Duplicators 6 Prinlers/Plolters 20 Engineering/Scienlific 31 Soflware Duplicalion 43
Information 
Fax Boards/Machines 9 	 Programmable Hardware 21 Entertainment 32 Spreadsheets 44Circle lhe numbers below lor 

information on the entire calegory Graphics Tablets/Mice/ Scanners/OCR/Digitizers 22 Graphics 33 Unix 45 

of products you're interested in. Pen Input 10 Tape Drives 23 Macintosh 34 Ulilities 46 


Keyboards 11 UPS 24 Mail Order 35 Windows 47 
Hardware 
LAN Hardware 12 	 MalhematicaVSlatislical 36 Word Processing 46Accessories/Supplies 1 	 Software 
Laptops & Nolebooks 13 	 Miscellaneous Soltware 37Add·in Boards 2 Business 25 	 General 
Mail Order 	 On·Une Services 36Bar Coding 3 14 CAD/CAM 26 Books/Publications 49 

Memory/Chips/Upgrades 15 Operating Systems 39
Communications/Networking 4 Communications/Ne~vorking 27 Recruitment 50 

Miscellaneous Hardware 16 Programming Languages/
Compuler Syslems 5 Dala Acquisition 28 Miscellaneous 51 

Modems/Multiplexors 17 Tools 40
Dala Acquisilion 6 	 Database 29 
Monitors &Terminals 16 	 Security 41 

Inquiry Numbers 52-233 Inquiry Numbers 409·590 Inquiry Numbers 766·947 Inquiry Numbers 1123·1304 

52 76 104 130 156 162 206 409 435 461 467 513 539 565 766 792 816 844 870 696 922 1123 1149 1175 1201 1227 1253 1279 
53 79 105 131 157 163 209 410 436 462 486 514 540 566 767 793 819 845 671 897 923 1124 1150 1176 1202 1228 ·1254 1260 
54 80 106 132 156 164 210 411 437 463 489 515 541 567 768 794 620 646 672 696 924 1125 1151 1177 1203 1229 1255 1261 
55 81 107 133 159 165 211 412 436 464 490 516 542 566 769 795 621 847 873 899 925 1126 1152 1176 1204 1230 1258 1262 
56 82 108 134 160 186 212 413 439 465 491 517 543 569 770 796 622 648 674 900 926 1127 1153 1179 1205 1231 1257 1263 
57 83 109 135 161 187 213 414 440 466 492 516 544 570 771 797 823 649 675 901 927 1126 1154 1180 1206 1232 1258 1264 
58 84 11 0 136 162 188 214 415 441 467 493 519 545 571 772 796 824 650 676 902 926 1129 1155 1181 1207 1233 1259 1265 
59 65 111 137 163 169 215 416 442 466 494 520 546 572 773 799 825 651 677 903 929 1130 1158 1182 1208 1234 1260 1266 
60 66 11 2 138 164 190 216 417 443 469 495 521 547 573 774 600 826 852 676 904 930 1131 1157 1163 1209 1235 1261 1267 
61 67 113 139 165 191 217 416 444 470 496 522 546 574 775 801 627 853 879 905 931 1132 1156 1164 1210 1236 1262 1288 
62 88 11 4 140 166 192 218 419 445 471 497 523 549 575 776 602 826 854 660 906 932 1133 1159 1165 1211 1237 1263 1289 
63 89 11 5 141 167 193 219 420 446 472 496 524 550 576 777 603 629 855 861 907 933 1134 1160 1166 1212 1238 1264 1290 
64 90 116 142 166 194 220 421 447 473 499 525 551 577 776 804 630 856 862 906 934 1135 1161 1187 1213 1239 1265 1291 
65 91 117 143 169 195 221 422 448 474 500 526 552 576 779 605 831 657 663 909 935 11 36 1162 1188 1214 1240 1266 1292 
66 92 11 6 144 170 196 222 423 449 475 501 527 553 579 760 806 632 658 664 910 936 1137 1163 1189 1215 1241 1267 1293 
67 93 11 9 145 171 197 223 424 450 476 502 526 554 560 76 1 807 833 859 685 911 937 1138 1164 1190 1216 1242 1266 1294 
68 94 120 146 172 196 224 425 451 477 503 529 555 581 782 808 834 860 886 912 936 1139 1165 1191 1217 1243 1269 1295 
69 95 121 147 173 199 225 426 452 476 504 530 556 582 763 609 835 861 687 913 939 1140 1166 1192 1216 1244 1270 1296 
70 96 122 146 174 200 226 427 453 479 505 531 557 583 784 810 836 862 888 914 940 1141 1167 1193 1219 1245 1271 1297 
71 97 123 149 175 201 227 426 454 460 506 532 558 584 785 611 637 863 869 915 941 1142 1166 1194 1220 124S 1272 1296 
72 96 124 150 176 202 228 429 455 461 507 533 559 585 786 812 838 664 690 916 942 1143 11 69 1195 1221 1247 1273 1299 
73 99 125 151 177 203 229 430 456 462 506 534 560 566 787 813 639 665 691 917 943 1144 1170 1196 1222 1248 1274 1300 
74 100 126 152 178 204 230 431 457 463 509 535 561 567 766 614 640 666 892 916 944 1145 1171 1197 1223 1249 1275 1301 
75 101 127 153 179 205 231 432 456 464 510 536 562 566 769 815 841 667 693 919 945 1146 1172 1198 1224 1250 1276 1302 
76 102 126 154 160 206 232 433 459 485 511 537 563 569 790 816 842 666 694 920 946 1147 1173 1199 1225 1251 1277 1303 
77 103 129 155 181 207 233 434 460 466 512 536 564 590 791 817 843 869 695 921 947 1148 1174 1200 1226 1252 1276 1304 

Inquiry Numbers 234-408 Inquiry Numbers 591-765 Inquiry Numbers 948·1122 Inquiry Numbers 1305·1479 

234 259 264 309 334 359 364 591 616 641 666 691 716 741 946 973 998 1023 1048 1073 1096 1305 1330 1355 1380 1405 1430 1455 
235 260 265 310 335 360 365 592 617 642 667 692 717 742 949 974 999 1024 1049 1074 1099 1306 1331 1358 1381 1406 1431 1456 
236 261 266 311 336 361 366 593 616 643 666 693 716 743 950 975 1000 1025 1050 1075 1100 1307 1332 1357 1382 1407 1432 1457 
237 262 267 312 337 362 367 594 619 644 669 694 719 744 951 976 1001 1026 1051 1076 1101 1306 1333 1358 1383 1408 1433 1458 
238 263 288 313 336 363 368 595 620 645 670 695 720 745 952 977 1002 1027 1052 1077 1102 1309 1334 1359 1384 1409 1434 1459 
239 264 269 314 339 364 389 596 621 646 671 696 721 746 953 976 1003 1026 1053 1076 1103 1310 1335 1360 1385 1410 1435 1460 
240 265 290 315 340 365 390 597 622 647 672 697 722 747 954 979 1004 1029 1054 1079 1104 1311 1336 1361 1366 1411 1436 14Sl 
241 266 291 316 341 366 391 598 623 648 673 698 723 746 955 960 1005 1030 1055 1080 1105 1312 1337 1362 1387 1412 1437 1462 
242 267 292 317 342 367 392 599 624 649 674 699 724 749 958 981 1006 1031 1058 1081 1106 1313 1338 1363 1388 1413 1436 1463 
243 266 293 318 343 366 393 600 625 650 675 700 725 750 957 982 1007 1032 1057 1082 1107 1314 1339 1364 1389 1414 1439 1464 
244 269 294 319 344 369 394 601 626 651 676 701 726 751 958 983 1008 1033 1058 1083 1108 1315 1340 1365 1390 1415 1440 1465 
245 270 295 320 345 370 395 602 627 652 677 702 727 752 959 984 1009 1034 1059 1084 1109 1316 1341 1366 1391 1416 1441 1466 
246 271 296 321 346 371 396 603 626 653 676 703 726 753 960 985 1010 1035 1060 1085 1110 1317 1342 1367 1392 1417 1442 1467 
247 272 297 322 347 372 397 604 629 654 679 704 729 754 961 966 1011 1036 1061 1086 1111 1318 1343 1368 1393 1418 1443 1468 
248 273 296 323 346 373 398 605 630 655 660 705 730 755 962 987 1012 1037 1062 1087 1112 1319 1344 1369 1394 1419 1444 14S9 
249 274 299 324 349 374 399 606 631 656 661 706 731 756 963 988 1013 1038 1063 1088 1113 1320 1345 1370 1395 1420 1445 1470 
250 275 300 325 350 375 400 607 632 657 682 707 732 757 964 989 1014 1039 1064 1089 1114 1321 1346 1371 1396 1421 1446 1471 
251 276 301 326 351 376 401 606 633 656 683 708 733 756 965 990 1015 1040 1065 1090 11 15 1322 1347 1372 1397 1422 1447 1472 
252 277 302 327 352 377 402 609 634 659 664 709 734 759 966 991 1016 1041 1066 1091 1116 1323 1348 1373 1398 1423 1448 1473 
253 276 303 328 353 378 403 610 635 660 665 710 735 760 967 992 1017 1042 1067 1092 1117 1324 1349 1374 1399 1424 1449 1474 
254 279 304 329 354 379 404 611 636 661 666 711 736 761 968 993 1018 1043 1068 1093 1116 1325 1350 1375 1400 1425 1450 1475 
255 260 305 330 355 380 405 612 637 662 667 712 737 762 969 994 1019 1044 1069 1094 1119 1326 1351 1376 1401 1426 1451 1476 
256 281 306 331 356 36 1 406 613 636 663 688 713 738 763 970 995 1020 1045 1070 1095 1120 1327 1352 1377 1402 1427 1452 1477 
257 262 307 332 357 362 407 614 639 664 689 714 739 764 971 996 1021 1046 1071 1096 1121 1328 1353 1376 1403 1428 1453 1476El\ITE ~r·~

1tn • 258 263 306 333 356 363 406 615 640 665 690 715 740 765 972 997 1022 1047 1072 1097 1122 1329 1354 1379 1404 1429 1454 1479 
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See reverse side for 
card. 

1. Circle the 
Numbers on 
Your Direct 
Link Card 
Circle the numbers 
which are found on 
ads and articles in 
this issue or circle the 
product category 
number and receive 
information on all 
advertisers listed in 
that category. 

2. Print Your 
Name and 
Address 
Answer questions "A" 
through "E" and mail 
or fax card to 
1-413-637-4343. 

3. Product 
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will be rushed 
to you from 
the selected 
companies! 
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YOUR DIRECT LINK 

ADVERTISER CONTACT INFORMATION 


Inquiry No. Page No. 

Q 
133 OUA TECH INC 230 

227 QUALSTAR CORP 259 

525-526 QUANTUM CORP (INT'L) 218 

541-542 QUANTUM CORP (INTL) 219 

132 QUARTERDECK OFFICE SYS 131 

R 
RAIMACORP 58 

134-1 35 RAINBOW TECHNOLOGIES 61 
199 RALIN WHOLESALERS 249 
193-194 RECORTEC INC 239 
136 ROSE ELECTRONICS 204 

s 
530·531 SAMTRON 481S·4 

226 SAS INSTITUTE INC 261 
171-172 SCEPTRE TECHNOLOGIES 107 

229-230 SECURE IT INC 259 

517 SEKISUI CHEMICAL CO LTD 1121S-4 

137 SEQUITER SOFTWARE INC 132 

245·246 SIGMA TECH SOFTWARE 254 

176 SOFTARC 116 

516 SOFTLINE CORP (INT'L) Clll 

136·139 SOFTWARE 
SECURITY INC (INT'L) 206 

271 SONY (N.A.) 76·77 

177 SONY · ELECTRONIC PUBL 223 

532-533 SPEA SOFTWARE AG (INT'L) 35 

Phone No. 

800-553-t t 70 

818-882-5822 

+41-38-337722 

+41-38-337722 

31 0-392-9851 

800-327-2462 
800-852-8569 

716-674-2108' 
800-729-7654 
800-333-9343 

+82-2 -774-6659' 

919-677-8000 

800-788-2878 
800-45t-7592 

+8 t -6-365-4375' 

403-437-24 t 0 

8t 8-368-6132 

4t6-754-t656' 

718-438-2315' 

203-329-8870 

800-654-8802 

+49-8151-21258' 

Inquiry No. Page No. 

243 STARGATE TECHNOLOGIES 252 

191 STARTECH INT'L 236 

255 STARTEK 261 

140 STATSOFT 205 

STRADA AUTOTECH, INC 252 

535 SUN RACE 1281S-4 

1o3 SUNSOFT 2-3 

157 SYMANTEC 139 

143-1 44 SYSTAT INC 124 

T 
231 TALKING TECHNOLOGY INC 254 

232-233 TECHNOLOGIC SYSTEMS 258 

519 TECHPOWER COMPANY LTD 1121S-2 

145 TEKTRONIX 63 

146 TEXAS INSTRUMENTS 

147 TEXAS INSTRUMENTS 95 
241 THE SSE COMPANY 257 

148 TOSHIBA AMERICA INC 70-71 

192 TOTE-A-LAP 245 

200 TRANSCEND 
INFORMATION INC 240 

239 TRANTOR SYSTEMS LTD 256 

240 TRI VALLEY TECHNOLOGY INC 254 
234-235 TRIBAL MICROSYSTEMS 256 
149-1 50 TRIPP LITE 64 

u 
UNIPRESS 246N E·3 

Phone No. 

800·782·7428 
619-278-2600 

+886-35-787089' 
918-583-4149 

613-359-1 029 

+886·2·218 t 562' 
800-227-9227 

800-228-4 t 22 

708-864-5670 

800-685-4884 
513-644-2230 

+886-2-753-t940' 

800-835-6100 

800-527-3500 

800-527-3500 
602-527-8843 

800-457-7777 

800-9-LAPTOP 

909-598-5500 

600-872-6867 

510-447-2030 

510-623-8859 
312-329-1777 

800-222-0550 

Inquiry No. Page No. Phone No. 

UNIXWORLD 176A·B 800-257-9402 
ext. 29 

UNIXWORLD 176 800-257-9402 
ext . 29 

v 
151 VALITEK INC 208 413-549-2700 

152 VERBATIM CORP 117 

236 VIDEX, INC 253 503-758-0521 

153·154 VIEWSONIC 85 714-869-7976 

276 VIRTUAL REALITY LABS 216 800-829-8754 

w 
155 WATCOM 25 800-265-4555 

254 WILTEC, INC 259 919-763-8400 

195 WORLDWIDE TECHNOLOGIES 248 800-457-6937 

x 
237 XELTEK 259 408-524-t 929 
164 -1 65 XLI CORP 108 617-932·9t99 

z 
236 Z·WORLD ENGINEERING 259 9t6-757-3737 

527 ZECKS 126\S-2 +886·2·280-t351' 

156 ZEDS INTERNATIONAL 160-1 61 800-554-5226 

269-270 ZYXEL USA 101 714-693-0806 

• Correspond directly with company. 
··Indicates FAX Number 

BYTE ADVERTISING SALES STAFF 
Liz Cayman, Inside Advertising Sales Director, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924·2518 

NEW ENGLAND SOUTHEAST SOUTHWEST, NORTH PACIFIC SOUTH PACIFIC: Irvine, CA 
ME, NH, VT, MA, RI, CT, ONTARIO NC, SC, GA, FL, AL, TN, MS, AR, LA, ROCKY MOUNTAIN NORTHERN CA, OR, ID, MT. WY, UT ORANGE COUNTY 
CANADA & EASTERN CANADA KY, DC, MO, VA, WV CO, OK, TX Roy J. Kops (415) 513-6861 SAN DIEGO COUNTY 
David Richardson (617) 860-6344 MaryAnn Goulding (404) 843-4782 Jennifer Walker (214) 701·8496 Joseph Mabe (603) 924-2662 Beth Dudas (71 4) 753·8140 
Patricia Payno (603) 924-2654 Barry Echavarria (603) 924-2574 Brian Higgins (603) 924-2651 SILICON VALLEY, HI, WA. AK, Joseph Mabe (603) 924-2662 
McGraw-Hill Publications McGraw-Hill Publications McGraw-Hiii Publications W. CANADA McGraw-Hilt Publications 
24 Hartwell Avenue 4170 Ashford-Dunwoody Rd., Suite 520 14850 Quorum Dr., Suite 380 Bill McAlee (415) 513-6862 15635 Allon Pkwy., Suite 290 
Lexington, MA 02173 Atlanta, GA 30319 Dallas, TX 75240 Jonathan Sawyer (603) 924-2665 Irvine, CA 92718 
FAX: (617) 660-6899 FAX: (404) 252-4056 FAX: (214) 991-6208 SILICON VALLEY, NV FAX: (71 4) 753-8147 

Barbara Holmes (415) 513-6945 

EAST COAST MIDWEST SOUTH PACIFIC: Loa Angeles, CA Barry Echavarria (603) 924-2574 

NY, NYC, NJ, OE, PA IL, MO, KS. IA, NO, SO, MN, LOS ANGELES COUNTY, AZ, NM, McGraw-HI!! Publications 

Kim Norris (212) 512-2645 WI, NE, IN, Ml, OH Alan El Faye (213) 480-5243 1900 O'FarrelJ Street , #200 
Kurt Kelley (312) 616-3328 Brian Higgins (603) 924-2651 San Mateo, CA 94403 
Ed Ware (603) 924-2664 McGraw-Hill Publicatlons FAX: (415) 513-6867

Jonathan Sawyer {603) 924--2665 
McGraw-HUI Publ!calions 

McGraw-Hill Publications 3333 Wilshire Boulevard #5001221 Avenue of Americas-281h Floor Two Prudential Plaza Los Angetes, CA 90010New York, NY 10020 180 North Stetson Ave. FAX: (213) 480-5249FAX: (212) 512-2075 Chicago, IL 60601 Reglonal & Buyer's Guide 

FAX: (312) 61 6·3370 (603) 924-2518 
BYTE Publications 
One Phoenix Mill Lane 

Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 Peterborough, NH 03458 

Hardware/Software Showcaae The Buyer's Mart/ Classifieds BYTE Deck EURO.DECK BYTE International Direct 

Mark Stone (603) 924-2695 Margot Gnade (603) 924-2656 Brad Dixon (603) 924-2596 James Bail (603) 924-2533 Response Postcards 

Ellen Perham (603) 924-2598 BYTE Publications BYTE Publications BYTE Publications Ellen Perham (603} 924·2598 
BYTE Publications One Phoenix Milt Lane One Phoenix Mill Lane One Phoenix Mlll Lane BYTE Publications One Phoenix Mill LanePeterborough, NH 03458 Peterborough, NH 03458 Peterborough, NH 03458One Phoenix Mill Lane Peterborough, NH 03458 

Peterborough, NH 03458 

INTERNATIONAL ADVERTISING SALES STAFF 
GERMANY, SWITZERLAND, SCANDINAVIAN COUNTRIES FRANCE, UNITED KINGDOM, AUSTRALIA SINGAPORE THAILAND 
AUSTRIA 
JUrgen Heise 
McGraw·Hill Publishing Co. 
Liebigstrasse 19 
0·6000 Frankfurt 
Germany 
Tel: +49 69 71407 140 
FAX: +49 69 71 407 147 

Zena Coupe 
A·Z International Sales Ltd. 
70 Chalk Farm Road 
London NW1 SAN 
England 
Tel: +44 71 2843171 
FAX: +44 71 2843174 

Subscription Customer Service 

U.S. 1-800-232-2983 


Outside U.S. +1-609-426-7676 


For a New Subscription 

U.S. 1-800-257-9402 


Outside U.S. +1-609-426-5526 


BENELU X 
Gary Lucas (+44 81 545 6268) 
McGraw·Hlll Publishing Co. 
Wimbledon Bridge House 
One Hartfield Road 
Wimbledon , London SW19 3RU 
England 
FA X: +44 81 5456294 

Phil Bush 
7-13 Parraween Street. 
Cremorne NSW 2090, 
Australia 
Tel: +61 2 908 9329 
FA X: +6 1 2 953 8274 

JAPAN 

Derek Ng 
Stephen Tay 
Third Wave Publishing Corp. 
1123 Serangoon Road, #03-01 
Singapore 1232 
Tel: +65 296 6166 
FA X: +65 298 7551 

Pisuth D. Ratanachai 
A.A. lnrormation & Publ ication 
Co., Lid. 
27 Charoen Nakorn 14 Ad., 
Klongsan, Bangkok 10600, 
Thailand 
Tel: +66 2 4394600 
FAX: +66 2 4394616 

TELEX: 892191 Masaki Mori HONGKONG 

ITALY 
Zena Coupe, Amanda Bla skett 
A·Z International Sales Ltd. 
70 Chalk Farm Road 
London NW1 BAN 
England 
Tel: +44 71 2843171 
FAX: +44 71 2843 174 

Transworld Media Inc. 
4th Floor, 1-26-6 Kamimeguro 
Meguro-ku, Tokyo 153, Japan 
Tel: +81 3 572 10761 
FAX : +81 3 57210762 

KOREA 
Young-Seoh Chinn 
JES MED IA INrL. 

Candice Lo 
Third Wave Publishing Corp. 
Unit 2, 6F Hing Wah Center 
82-84 To Kwa Wan Road 
Kowloon , Hong Kong 
Tel: +852 764 3830 
FA X: +85 2 764 3857 

MALAYSIA 

TAIWAN 
Uwen Lee 
Third Wave Publishing Corp. 
2nd Fl., No. 19·1, Lane 23 1 
Fu Hsing North Road 
Taipei 10445, Taiwan 
R.O.C. 
Tel: +8 86 2 71 36959 
FAX: +886 2 715 1950 

ISRAEL 
Dan Ehrlich 
Ehrlich Commun ication lnt'I. 
P.O. Box 99 
Herzliya 46101, Israel 
Tel: +972 52 586245 
Tel: +972 52 586246 
FAX: +972 52 585685 

Am. 704, Nonhyun Bldg. 
37· 12, Chamwon-Dong, 
Seocho-Gu 
Seoul, Korea 
Tel: +82 2 5458001 
Tel: +82 2 5458002 
FAX: +82 2 5498861 

Servex (Malaysia) Sdn . Bhd. 
HK Lin 
5th Floor, Bena Tower 
160, Jalan Ampang 
50450 Kuala Lumpur, Malaysia 
Tel: +60 3 2624592 
FAX: +60 3 2624591 

INDIA, INDONESIA, 
PAKISTAN, PHILIPPINES, 
OTHER ASIAN AND 
PACIFIC COUNTRIES 
K.T. Wu 
Third Wave Publishing Corp. 
2nd Fl., No. 19-1. Lane 231 
Fu Hsing North Road 
Taipei 10445, Taiwan 
R.O.C . 
Tel: +886 2 7136959 
FAX: +886 2 715 1950 
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Category No. 

Inquiry No. Page No. 


HARDWARE 
1 
527 

2 
65 
502-503 
253 
206 
534 
251-252 
96 
101 
522 
221-222 
110 
133 
532-533 
243 

231 

3 
236 

4 

162-163 
534 
251-252 

204-205 
213 
257 
217 
546 
520 
256 
136 
245-246 
243 
231 
232-233 

5 
543-544 
74 

539 

256 
215 
97 
216 

537 
197-196 
202-203 
119 
121 
124-125 
193-194 
519 
240 
156 

ACCESSORIES/ SUPPLIES 
ZECKS 

ADD-IN BOARDS 
ATI TECHNOLOGIES INC 
COMPEX INC (INT'L) 
CONTROL CONCEPTS 
CURTIS INC 
DEC 
EDEN'S TECHNOLOGY CORP 
INTEL CORP 
JAMECO ELECTRONICS 
JEN ELECTRONICA 
LOMAS DATA 
MATROX VIDEO PRODUCTS GRP 
QUA TECH INC 
SPEA SOF1WARE AG 
STARGATE TECHNOLOGIES 
STRADA AUTOTECH , INC 
TALKING TECHNOLOGY INC 

BAR CODING 
VIDEX, INC 

COMMUNICATIONS/ 
NETWORKING 

BAY TECHNICAL ASSOC 
DEC 
EDEN'S TECHNOLOGY CORP 
ELONEX 
EMBARC I MOTOROLA 
GTEK INC 
HI-TECH ELECTRONICS 
JENSEN TOOLS 
MEGADATA 
MINICOM LTD 
PIKA TECHNOLOGIES 
ROSE ELECTRONICS 
SIGMA TECH SOF1WARE 
STARGATE TECHNOLOGIES 
TALKING TECHNOLOGY INC 
TECHNOLOGIC SYSTEMS 

COMPUTER SYSTEMS 
APPRO INTERNATIONAL INC 
COMPAQ COMPUTER CORP (N.A.) 
DELL COMPUTER CORP (N.A.) 
DELL COMPUTER CORP (N.A.) 
ELONEX (INT'L) 
ESP I CTC 
GATEWAY 2000 
GATEWAY 2000 
GSQUARED COMPUTERS 
INES GMBH 
INTELCORP 
KILA 
MANCHESTER EQUIPMENT CO 
MANCHESTER EQUIPMENT CO 
MICRO-INTERNATIONAL, INC 
NAGA SYSTEMS CORP 
NEC - SYSTEMS 
NSTL 
PC POWER & COOLING 
RECORTEC INC 
TECHPOWER COMPANY LTD 
TRI VALLEY TECHNOLOGY INC 
ZEOS INTERNATIONAL 

1261$-2 

140 
15 

252 
252 

11215-4 
253 

116-119 
93 

461S-2 
252 
164 
230 

35 
252 
252 
254 

253 

241 
11215-4 

253 
20-21 

247 
253 
253 
253 

22015-2 
11215-2 

253 
204 
254 
252 
254 
256 

24650-1 
20-21 

Clll 
CIV 

20-21 
24650-3 

Cll,1 
64A-L 

254 
254 

46A-D 
254 

246A-B 
246NE-1 

242 
234 

36-37 
211 

69 
239 

11215-2 
254 

160-161 

Cat egory No. 

Inquiry No. Page No. 


6 	 DATA ACQUISITION 
223 	 MICROSTAR LABORATORIES 254 

NATIONAL INSTRUMENTS 1261DRC1-2 
133 

7 
260 
250 
100 
265 
112 
512 
114-115 
113 
262-263 
126-129 
525-526 
541-542 
191 
239 

QUA TECH INC 

DISK & OPTICAL DRIVES 
DAEYOUNG ELECTRONICS 
GENERAL TECHNICS 
IOMEGA 
KAKIUCHI 
MEGADRIVE SYSTEMS 
MICRO DESIGN INT'L 
MICRO SOLUTIONS COMP PROD 
MICROPOLIS CORP 
PARALLEL STORAGE SOLUTIONS 
PINNACLE MICRO 
QUANTUM CORP (INT'L) 
QUANTUM CORP (INT'L) 
STARTECH INTERNATIONAL 
TRANTOR SYSTEMS LTD 

230 

255 
255 
155 
255 

61 
461S-1 

225 
105 
255 
6-9 
216 
219 
236 
256 

8 
271 
152 

DISKETTES/ DUPLICATORS 
SONY (N.A.) 
VERBATIM CORP 

76-77 

117 

9 GRAPHICS TABLETS/ MICE/ 

214 
273 

11 
501 

210 
210 

12 
162-163 
505-506 
166-167 
545-546 
534 
201 
520 
124-125 

13 
176-179 
206 
526 
521 
212 

197-196 
529 
535 
146 
146 
192 
156 

14 
196 
165 

101 
190 

69 

PEN INPUT 
HI-TECH INSTRUMENTS 
HONEYWELL KEYBOARD DIV 
MICROSOFT CORP 

KEYBOARDS 
CHERRY 

MIKROSCHALTER GMBH (INT'L) 
DATALUX CORP (INT'L) 
DATALUX CORP (N.A.) 

LAN HARDWARE 
BAY TECHNICAL ASSOC 
CYBEX CORP 
CYBEX CORP 
CYBEX CORP 
DEC 
LOGICAL CONNECTION 
MINICOM LTD 
PC POWER & COOLING 

LAPTOPS & NOTEBOOKS 
ABC COMPUTER 
AXONIX CORP 
CHICONY (INT'L) 
FIRST INTERNATIONAL COMP 
GENOVATION, INC 
JDR MICRODEVICES 
MICRO-INTERNATIONAL, INC 
MULTIVENTURE 
SUNRACE 
TEXAS INSTRUMENTS 
TOSHIBA AMERICA INC 
TOTE-A-LAP 
ZEOS INTERNATIONAL 

MAIL ORDER 
CITITRONICS 
COMPUTERLANE UNL TD 
IBM DIRECT (N.A.) 
JAMECO ELECTRONICS 
NEVADA COMPUTER 
PC DIGEST 
PC DIGEST 

256 
162 

16-17 

214-215 
256 
256 

241 
CIV 
243 

246S0-2 
11215-4 

250 
11215-2 

69 

236 
256 
111 

1121S-3 
256 
251 
242 

20015-4 
12615-4 

7 
70-71 

245 
160-161 

246 
235 

112A-D 
93 

232 
216A-B 

217 

Category No. 

Inquiry No. Page No. 


191 

15 
160 
196 
166-169 
97 
101 
103-104 
241 
200 
195 

16 
160 
161 
95 
161-162 
517 
191 

17 

274-275 
269-270 

18 
64-65 
209 
209 

116-117 
516 
530-531 
171-172 
153-154 

19 
261 
259 
207 
62-63 
266 
64-65 
173 
96 
272 
167-166 
161-162 
177 
145 

20 
162-163 
164 
91 
201 
537 
513 
122 

199 
232-233 
145 
147 
164-165 

21 
246-249 
66 

STARTECH INTERNATIONAL 

MEMORY/ CHIPS/ UPGRADES 
ADVANCED COMPUTER PROD 
CITITRONICS 
FIRST SOURCE INT'L 
INTEL CORP 
JAMECO ELECTRONICS 
KINGSTON TECHNOLOGY 
THE BSE COMPANY 
TRANSCEND INFORMATION INC 
WORLDWIDE TECHNOLOGIES 

244 
246 
237 

46A-D 
93 
19 

257 
240 
246 

MISCELLANEOUS HARDWARE 
ADVANCED COMPUTER PROD 
AMT INTERNATIONAL 
INTEGRAND RESEARCH 
PROXIMA CORP 
SEKISUI CHEMICAL CO LTD 
STARTECH INTERNATIONAL 

MODEMS/ MULTIPLEXORS 
JDR MICRODEVICES 
MACRONIX INC 
ZYXEL USA 

MONITORS & TERMINALS 
CTX INTERNATIONAL INC 

DATALUX CORP (INT'L) 

DATALUX CORP (N.A.) 

ELONEX (INT'L) 

NANAO USA CORP (N.A.) 

PHILIPS MONITORS (INT'L) 

SAMTRON 

SCEPTRE TECHNOLOGIES 

VIEWSONIC 


MULTIMEDIA 
ADVANCED DIGITAL SYSTEMS 
CALPAC COMPUTER CORP 
CONTROL VISION 
COVOX INC 
CREATIVE LABS INC 
CTX INTERNATIONAL INC 
DIGISPEECH INC 
INTELCORP 
LAHEY COMPUTER SYSTEMS 
PACIFIC GOLD COAST 
PROXIMA CORP 
SONY - ELECTRONIC PUBLISHING 
TEKTRONIX 

PRINTERS/ PLOTTERS 
BAY TECHNICAL ASSOC 
BUFFALO PRODUCTS 
HEWLETT PACKARD 
LOGICAL CONNECTION 
MANCHESTER EQUIPMENT CO 
MINOLTA GMBH (PAN EUROPE) 
OKI DATA 
PACIFIC DATA PRODUCTS 
RALIN WHOLESALERS 
TECHNOLOGIC SYSTEMS 
TEKTRONIX 
TEXAS INSTRUMENTS 
XU CORP 

244 
249 

62 
53 

1121S-4 
236 

251 
210 
101 

164 
257 
257 

20-21 
15 

76-77 
4615-4 

107 
65 

257 
257 
257 
169 
29 

164 
166 

116-119 
112 
94 
53 

223 
63 

241 
233 

12-13 
250 

246NE-1 
20015-1 

79 
160 
249 
256 

63 
95 

106 

PROGRAMMABLE HARDWARE 
DAVISON-WORTH CORP 256 

ELIASHIM MICROCOMPUTERS 54 
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Category No. 
Inquiry No. Page No. 

247 ELSIST 258 
508 FAST ELECTRONIC GMBH 1281S-3 
216 IOTECH 258 

JDR MICRODEVICES 251 
234-235 TRIBAL MICROSYSTEMS 258 
237 XELTEK 259 
238 Z-WORLD ENGINEERING 259 

22 	 SCANNERS/ OCR/ DIGITIZERS 
86 ELIASHIM MICROCOMPUTERS 54 

HEWLETT PACKARD 26-27 
161-162 PROXIMA CORP 53 

52 	 SECURITY 
229-230 	 SECURE IT INC 259 

23 	 TAPE DRIVES 
71-72 COLORADO MEMORY SYSTEMS 39 
220 LAGUNA DATA SYSTEMS 259 
114-115 MICRO SOLUTIONS COMP PROD 225 
225 OVERLAND DATA INC 259 
227 QUALSTAR CORP 259 
151 VALITEK INC 208 
254 WIL TEC, INC 259 

24 	 UPS 
64 AMERICAN POWER CONVERSION 122 
123 MINUTEMAN 75 
124-125 PC POWER & COOLING 89 
149-150 TRIPP LITE 64 

SOFTWARE 

25 	 BUSINESS 
169 FUNK SOFTWARE 207 
219 KNOWLEDGE BASED SYSTEMS 260 
111 MEDIA CYBERNETICS 212 

UNIPRESS 248NE-3 

26 	 CAD/ CAM 
242 CADSOFT COMPUTER, INC. 260 
98-99 INTERGRAPH (N.A.) 128A-F 

27 COMMUNICATIONS/ 
NETWORKING 

204-205 EMBARC/MOTOROLA 247 
87 FARALLON (N.A.) 33 
169 FUNK SOFTWARE 207 
509-510 FUTURESOFT ENGINEERING 11215-2 
520 MINICOM LTD. 11215-2 
126 PERSOFT INC 203 
176 SOFT ARC 116 

28 	 DATA ACQUISITION 
215 INESGMBH 254 
118 NATIONAL INSTRUMENTS 209 
224 NATIONAL INSTRUMENTS 260 

29 	 DATABASE 
80 COMPUTER ASSOCIATES 86-87 
524 ITALIAN SOFTWARE AGENCY 200IS-3 

RAIMACORP 58 
137 SEQUITER SOFTWARE INC 132 

30 	 EDUCATIONAL 
61-62 ABACUS SOFTWARE 50 
167-168 PACIFIC GOLD COAST 94 

Category No. 

Inquiry No. Page No. 


31 	 ENGINEERING/ SCIENTIFIC 
98-99 INTERGRAPH 128A-F 
159-160 ITERATED SYSTEMS 54 
141-142 LANDMARK RESEARCH INT'L CORP 153 
108 MATHSOFT INC 191 
523 ON TIME MKT / 

KARSTEN PETERSEN 1281S-2 

33 	 GRAPHICS 
81 COREL SOFTWARE 43 
84-85 CTX INTERNATIONAL INC 164 
111 MEDIA CYBERNETICS 212 
116-117 NANAO USA CORP (N.A.) 15 
167-168 PACIFIC GOLD COAST 94 
226 PATTON & PATTON 260 
532-533 SPEA SOFTWARE AG (INT'L) 35 
145 TEKTRONIX 63 

35 	 MAIL ORDER 
504 COMPUTER QUICK 481S-3 
107 PROGRAMMER'S PARADISE 56-57 

PROGRAMMER'S SHOP 200A-D 
518 SOFTLINE CORP (INT'L) Clll 

36 	 MATHEMATICAL/ STATISTICAL 
228 SAS INSTITUTE INC 261 
140 STATSOFT 205 
143-144 SYSTAT INC 124 

37 	 MISCELLANEOUS SOFTWARE 
523 ON TIME MKT / 

KARSTEN PETERSEN 1281S-2 
276 VIRTUAL REALITY LABS 216 

38 	 ON-LINE SERVICES 
450 BIX 273 

COMPUSERVE 144A-B 
75 COMPUSERVE 145 

39 	 OPERATING SYSTEMS 
94 IBM PERSONAL S/W PRODUCTS 40-41 
93 IBM PERSONAL S/W PRODUCTS 115 

MARK WILLIAMS CO 195 
MICROSOFT CORP 67 
MICROSOFT CORP 69 
NETWORK COMPUTI NG DEVICES 111 

120 NEXT COMPUTER 166 
132 QUARTERDECK OFFICE SYSTEMS 131 

40 PROGRAMMING LANGUAGES/ 
TOOLS 

66-67 BORLAND INTERNATIONAL 11 
78 COMPUTER ASSOCIATES 47 
79 COMPUTER ASSOCIATES 99 
76-77 GREENVIEW DATA 135 
511 GREY MATTER LTD 1281S-1 
244 IVERSON SOFTWARE, INC 261 

MICROWAY 174 
MICROWAY 196 

540 MKS I MORTICE KERN SYSTEMS 1121S-1 
120 NEXT COMPUTER 166 
523 ON TIME MKT / 

KARSTEN PETERSEN 1281S-2 
127 PHAR LAP SOFTWARE INC 91 
131 POPKIN S/W & SYSTEMS INC 187 

PROGRAMMER'S SHOP 200A-D 
155 WATCOM 25 

41 	 SECURITY 
63 	 ALADDIN KNOWLEDGE SYS 83 

Category No. 

Inquiry No. Page No. 


501 	 CHERRY 
MIKROSCHALTER GMBH (INT'L) 214-215 

170 DALLAS SEMICONDUCTOR 52 
86 ELIASHIM MICROCOMPUTERS 54 
507 EUTRON 481S-3 

508 FAST ELECTRONIC GMBH 12815-3 
89-90 GLENCO ENGINEERING 126 
174-175 INTELLIGENT SECURITY SYS 196 
134-135 RAINBOW TECHNOLOGIES 61 
138-139 SOFTWARE SECURITY INC 206 
255 STARTEK 261 

45 	 UNIX 
88 FRAME TECHNOLOGY (N.A.) 35 
76-77 GREENVIEW DATA 135 

MARK WILLIAMS CO 195 
540 MKS I MORTICE KERN SYSTEMS 11215-1 

NETWORK COMPUTING DEVICES 111 
163 SUNSOFT 2-3 

UNI PRESS 248NE-3 

46 	 UTILITIES 
63 ALADDIN KNOWLEDGE SYSTEMS 83 
166 CIMMETRY SYSTEMS 152 
211 DIAGSOFT INC 261 
87 FARALLON (N.A.) 33 
141-142 LANDMARK RESEARCH INT'L CORP 153 
130 PKWARE INC 194 
157 SYMANTEC 139 

47 	 WINDOWS 
61-62 ABACUS SOFTWARE 50 
70 CENTRAL POINT SOFTWARE 44-45 
511 GREY MATTER LTD 12815-1 
98-99 INTERGRAPH (N.A.) 128A-P 
102 KEA SYSTEMS LTD 202 
141-142 LANDMARK RESEARCH INT'L CORP 153 
116-117 NANAO USA CORP (N.A.) 15 
515 OXFORD ELECTRONIC PUBLISHING 33 
126 PERSOFT INC 203 
532-533 SPEA SOFTWARE AG 35 

48 	 WORD PROCESSING/ DTP 
88 	 FRAME TECHNOLOGY (N.A.) 35 

MICROSOFT CORP 30-31 
MICROSOFT CORP 123 

MICROSOFT CORP 125 
MICROSOFT CORP 127 
MULTIVERSE 

COMMUNICATIONS USA 12815-2 
515 OXFORD ELECTRONIC 

PUBLISHING (INT'L) 33 

GENERAL 

49 	 BOOKS/ PUBLICATIONS 
61-62 	 ABACUS SOFTWARE 50 

C USERS JOURNAL 1281DRC1-2 
JNL OF OBJ ORIENT 

PROGRAMMING 1281DRC1-2 
OSBORNE MCGRAW-HILL 213 
UNI XWORLD 176A-B 
UNIXWORLD 176 

51 	 MISCELLANEOUS 
68 	 BRITISH AIRWAYS 120 

BYTE SUB MESSAGE 215 
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EDITORIAL INDEX 

For more information on any of the companies covered in articles, columns, or news stories 
in this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number 
refers to the first page of the article or section in which the company name appears. 

Inquiry No. Page No. 

A 
1230 	 Abacus Software 148 
1159 	 Accolade 20 1 

Acer America 72, 185 
Acius 65, 96 

984 , Acma Computers 156 
1339 

Adobe Systems 28. 65 
1277 Advanced Digital Systems 221 
1340 Advanced Logic Research 156 
1341 Aims Information Systems 156 

Aldus 38, 65, 129 
1342 Alpha Computer Concepts 156 
1343 Allee Technology 156 
985, American Mitac 156 
1344 
1136 American Power Conversion 220 
1231 Amish Software 148 
1137 Antex Electronics 222 
1221 Apple Compuler 24, 28, 38, 46, 

59, 65, 129, 185 
1345 Ares Microdevelopment 156 
1346, Ariel Design 156 
1347 
1232 Ark lntertace 148 
1135 Arthur Kreiman Enterprises 220 
1295 Artifice 226 
1144 Asante 220 
1154 ASDG 20 1 
1131 , AST Research 72, 156, 185, 220 
1348, 1349 

AT&T 38, 59 
1151 ATI Technologies 65, 193, 201 

Autodesk 65 
1272 Autotime 221 

B 
Banyan 72, 185 

1350 Bi-Link Computer 156 
1317 Biosolt 228 
1228 Bortand lntemational 65, 109, 

133, 136, 197 
1351 , Boss Technology 156 
1352 
1150 Business Forecast Systems 201 
1297 Business Resource Software 228 

c 
976, GAF Technology 156 
977, 1353, 1354 
1355 Caliber Computer 156 
1271 Castelle 221 
1356 CIC Computers 156 
1283 Clovis Point 22 1 

Cognos 96, 121 
1314 	 Command 229 
1328 	 Commodore Business Systems 224 
986, 	 Compaq Computer 65, 72, 156, 185 
1357, 1358, 1359 
1360, 	 CompuAdd Compuler 156 
1361 
987, 	 Compudyne Products 156 
1362 

Computer Associates 65, 72, 109 
International 

1363 	 Computer Expo 156 
1146 	 Computenzed Educational 201 

Resources 
1296 	 Computer Knacks 226 
1364 	 Computer Sales Professional 156 
1365 	 Compulers by Malone 156 
1366 	 CompuTrend 156 
1367 	 Comtrade 156 
1368 	 CoreMicro 156 
1276 	 CoSlar 221 
1313 	 Covox 229 
1155 	 Creative Labs 201 

D 
1369, Data Storage Markeling 156 
1370 
1303 Dayna Communications 227 
1222 DayStar Digital 129 
990, DEC 59, 72, 113, 156 
991, 1374 
978, Deico Electronics 156 
1371 
988, Dell Computer 65. 156 
989, 1372, 1373 
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1279 Diamond Computer Systems 65, 222 
1332 Digital Vision 224 
1375 DTK Computer 156 
992, Duracom Computer Systems 156 
993, 1376, 1377 

E 
1378 Eastern Tech 156 
1280 Encad 222 
1143, Epson 141 , 156, 220 
1379 
1163 Etter Industries 201 

1291 	 Expert Graphics 227 

F 
1233 Fifth Generation Systems 148 
1380, First Computer Systems 156 
1381 
1292 Frame Technology 65, 226 
1382, Future Tech Systems 156 
1383 
1333 	 FWB 224 

G 
994, Gateway 2000 65, 156 
995, 1384, 1385 
131 O GDT Soltworks 229 
1286 General DataComm 224 
1330 Gespac 224 

Go 24, 72 
1287 Golden Technologies 226 
996, Grid Systems 156 
1386 

Gupta Technologies 109, 11 3 

H 
1234 hDC Computer 148 
1387 Hertz Computer 156 
1224, Hewlell·Packard 24, 38, 65, 
1235 72, 113, 141, 148 
997, High Definilion Systems 156 
1388, 1389 
1390 HiQ Systems 156 
1167 Hutnagel Software 229 

Huiwitz Consulting Group 109, 121 

1391 	 IBM 49, 59, 65, 72, 96, 
109, 113, 156, 185, 193 

1236 	 learn Simulations 148 
979, 	 Image Microsyslems 156 
1392 

lnloCorp 42 
1142 	 In Focus Syslems 224 

lnformix 65, 96 
1331 	 Integral Peripherals 224 
1156 	 Intel 10, 65, 72, 185, 201 
1274 	 International Computers 221 
1148, 	 lnlerplay Productions 201 
1152 
1164 	 lnlusoft 229 

K 
980 Keydala International 156 
1223 Kodak 129, 147 

L 
1300 	 The Laboratory Technologies 226 
1393, 	 Lapine Computer 156 
1394 
1395 	 Legacy Technology 156 
1396, 	 Lightning Compulers 156 
1397 
1278 	 Linksys 224 

Lotus Development 23, 38, 42, 65 
998, 	 Lucky Computer 156 
1398 

M 
1281 Madge Networks 222 
1326 Magnileye 224 
1284 Mannesmann Tally 220 
1305, MathSoh 72, 226, 227 
1315 
1321 Mercury Interactive 228 
1309 Metro Software 228 
1237 Metz Software 148 
1324 Microcom 228 

Inquiry No. Page No. 

981, Micro Express 156 
1399 
999, Micron Computer 156 
1401 
1400 Micro Proressionals 156 
1162, Microsoh 38, 42, 46, 48, 
1227, 51 , 65, 72, 96, 109, 
1229 121 , 133, 136, 197, 201 
1334, Microtech Computer 156 
1402 
1138 Microway 220 
1165 Midisoll 229 
1302 Modus Software 226 

Motorola 24, 46 
1323 Mustang Software 229 

N 
Nanao USA 65 
National Semiconductor 48, 222 
NCR 59, 72, 96. 185 

1403 NEC Technologies 65, 156, 193 
Next Computer 96 
Novell 38, 46, 65, 72, 96, 113, 185 

0 
1293 	 Object Graphics 229 

Olivelli 185 
1299 Omega Engineering 227 
1290 On Technology 229 

Oracle 65, 72, 96 

p 
11 39 Pacific Data Products 222 

Panasonic 193 
1329 Patton Electronics 224 
982 PC Crall 156 
1238 PC-Kwik 148 
1404 PC ProslTouche 156 

Penril Datacomm 48 
PeopleSoh 96 
Perlormance Computing 96 
Perlormance Semiconductor 72 

1405 Personal Computer Graphics 156 
Phone· TTY 59 
Pilot Software 121 
Pointer Syslems 59 

1320 Polaris Soltware 65 , 227 
1157 Polysolt 201 
1406, Polywell Computers 156 
1407 

Portfolio Technologies 96 
1304 	 Postcraf\ International 228 

Practical Peripherals 65 
Prentke Romich 59 

1288 	 Prisma Software 227 
Proactive Software 96 
Programmers Workbench 133 
Proxim 96 

Q 
1285 	 OMS 222 
1325 	 Otronix 224 

Ouadbase Systems 96 
Quark 65 

1158 Quarterdeck Office Systems 201 
1408 Quill 156 

R 
Radius 65 
Reactor 129 

1298 Research Systems 226 
Revelation Technologies 96 

1145 Ricoh 220 
1327 Riverside Machines 224 

Rochester 121 

s 
The Santa Cruz Operation 72 

1409 	 Santron 156 
Save the Planet Software 38 
Sequent 72 
Sharp Electronics 24 , 65 

1301 Sheridan Software Systems 227 
1335, Sha·T ronics 156 
1410 

Siemens Components 72 
Siemens Nixdorf 24, 32, 72 

1140 Sigma Data 222 
Silicon Beach Software 96 

Inquiry No. Page No. 

Silicon Graphics 34 , 65 
1411 Sirex USA 156 

Sitka 65 
1307 SoftKey Software Producls 227 
1311 Software Builders 229 
1316 Software International 65, 228 

Software Publishing 65 
1147 	 The Software Toolworks 201 

Software Transformations 72 
Sonix 48 
Sony 72, 193 

1275 	 Sparcom 220 
Spatial Technology 72 

1319 Speclalix 227 
1308 Statsolt 228 
1226 Staz Software 143 

Sun Microsystems 38, 72, 96, 
113, 185 

SunSolt 72, 96, 11 3, 185 
SuperMac Technology 65 

983 , Swan Technologies 156 
1413, 1414 

Sybase 65, 96, 109 
1239 Symantec 65, 129, 143, 148 

Synlha-Voice 59 
1160 Systat 201 

T 
Tadpole Technology 46 

1336 , Tandy 24, 72 , 156 
1415 
1312 Telaccount 229 

TeleSensory 59 
1132 Texas Instruments 141, 221 

Texel 193 
1282 Thomas-Conrad 222 

Thomson-CSF 46 
1318 Tivoli Systems 227 
1240 Tool Technology Publishing 148 

Toshiba 72 , 193 
1416 Transource Computers 156 

Tricord 185 
Tridenl Microsystems 193 

1417 Tn-Star Computer 156 
Tseng Laboratories 193 
Tucker Network Technologies 11 3 

u 
Ullratec 59 
Uniface 109 

1294 Uniplex Integration Systems 226 
1418 Unisys 156 

Unlvel 72 
Unix System Laboratories 96, 185 

v 
1419 Veklron International 156 

Ventura Software 65 
1306 Veritas Software 228 

Vermont lnlormalion Processing 121 
1322 Vermont Microsystems 229 
1141 VideoLabs 22 1 
1273 Viewsonic 65, 221 

w 
1161 Warner New Media 20 1 
1289 Watermark Software 228 
1166 Webcorp 229 

Western Digilal 193 
Word Perteet 42, 65 
World Institute on Disability 59 

Network 
1420 Wyse Technology 72, 156, 185 

x 
Xerox 185 
Xerox Imaging Systems 59 

1000 Xinetron 156 
X/Open 109 

1241 XTree 148 

z 
1225 Zedcor 129, 143 
1001, Zenith Data Systems 156 
1002, 1337, 1338 
1003, Zeos International 156 
1004 

Zortech 65 



no hairst11lin~ tips. 

tlo garbage . 

Ho noise. 

Ho irrelevant clutter. 

BIX ha s th e best "s ignal -to-n oise" 

ratio and th e highest quality co ntent 

in th e indu stry. For serio us com 

puter programmers and deve lopers, 

BIX is the most 

exclusive 

online club 

in town . 

BIX now 

offers Intern et 

mail (10 milli on byte s per month, at 

no charg e). Windows users order 

BIXnav, a graphic front-end for BIX. 

Give BIX a try with our new 

S for *S Offer! Join BIX today and get 

5 hours of evening and weekend 

access for ju st $5! Use the re st of 

the ca lendar month to explore BIX, 

w ith the option of continuing for only 

$13 per month . Further deta il s and 

complete rate information are 

provided during regi stration . Using 

any commu nication s program, dial 

1-800-695-4882. At the "logon" 

prompt enter bix . Then at the 

" name?" prompt enter bix. byte36. 

Que stion s? Call us at 1-800-695-4775 

(voice). Or fax to 617-491-6642. Se nd 

Internet mail to bix@genvid .com. 

IJIX 

Undor the 5 !or $5 plan. daytime surcharges ($9/hr .) apply for accoss durmu primo time t1our s. Tho 5 lor $5 o tter ts valid for 1irs1-1 1me 
members only. Unused hours do not accrue !a subsequent mo111hs. The $5 charge is a non·ratundablo !lat lea and is charged regardless of use. If you caH hack it 

Cirde 450 on Inquiry Card. 
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Commentary Clifford Stoll 


The Cuckoo's Egg Revisited 

Five years ago7 a hacker 

broke into a computer at 

Lawrence Berkeley 

Laboratory and changed the 

computing world forever 

' m an as tronomer. Five years ago, I found a 75
cent accounting e1rnr in my computer. It 's curious 
how tri vial errors are o ften ripe grounds fo r re
search. I traced it back to a programmer in Ger

many who broke into computers, stole data, and sold it to 
the KGB . Zooks-l 'd stumbled onto a spy. 

What's happened since then? The cold war has ended, 
the KGB dissolved, and Ge1111any reunited. That computer 
spy, since convicted of espionage, has returned to pro
gramming. I told my story in The Cuckoo's Egg- perhaps 
the first book to combine es pionage, computing, and 
chocolate chip cook ies . 

Meanwhile, the Inte rnet has thrived. Five ye<ll'S ago, l 
counted 60,000 nodes; today, it ' s more li ke a million. 
Happily, worries o f spies, viruses, and worm s haven ' t 
hindered its growth : It doubles every year. It now trans
fers data and E-mail fo r academics, commercial groups, 
and, we ll , ordinary people. It taps a vas t resource of soft 
ware archives and passes thousands of messages an hour. 

Our internet has grown fa r beyond the cables that car
ry data. It 's a world wide community, a ne ighborhood 
built on ether. Can it ever go back to the tight-woven 
neighborhood it once was? No more than a city can return 
to its ru ra l roo ts. 

Events have conspired to create nati ona l po licies that 
are confused, pulling at once toward privacy, openness, 
and secrecy. The holes in system security that intruders 
exploited in 1987 have long since been corked. IJ1 their 
pl ace, new problems have ari sen. Brute-fo rce password 
decryption once took a week on a VAX; today's opti
mized cracking programs might take an afternoon. PC 
LANs create insecure envi ronments th at go undetected 
until they ' re tied to nationwide networks. 

Meanwhile, the National Security Agency, try ing to 
control cryptography, di scourages companies from cre
ating better locks fo r data. The Secret Servi ce, under the 
computer security laws, has ra ided small -time computer 
hackers. A steady stream of break-in reports keeps the 
Computer Emergency Response Team hopping, one of 
the important results of the Internet Worm of 1988. 

And the hacker underground has grown. Cyberpunks, 
often takin g aim at phone systems and computer net
works, have tweaked noses but haven ' t become the men
ace predicted five years ago. Break-ins are now routine
ly tracked across national borders. Curiously, the virus fad 
is fadin g. Hard to say why: It might be due to better an
tiviral s, smarter users, or fewer scare stories . 
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The Cuckoo's Egg has been misused to justify busts of 
innocuous BBSes , restricti ve legislation, investigations 
into networked activity, and who knows what monitoring 
by Big Brother. ft's also been misused as a cookbook 
and as a justificati on by bad guys to break into comput
e rs. I di sagree with all of these. I strongly disagree. 

l' ve repeatedly testified before Congress and state leg
islatures. I don' t want to lose the friendly sandbox that our 
networks have become. Our civil rights-including free 
speech and privacy-must be preserved on the electronic 
fro ntier. 

Our computers show the tension between privacy and 
openness. Each of us wants governmental data to be pub
lic and open- there ' s no reason why we shouldn ' t be 
able to search gove rnmenta l databases e lectronicall y. 
Yet we want da ta about ourselves-medical, financial , 
and personal records-to be kept secret and unavailable. 

At the same time, we must respect each others ' rights 
to privacy and free speech. Thi s means not wri ting virus
es, break in g into another ' s computer, or posting mes
sages certain to cause fl ame wars. Just as important, it 
means treating each other with civility, respect, and tol
erance . O ur networks are communities, neighborhoods 
built on mutual trust. 

Me? Oh, I' m now returning to astronomy and writing 
a book about te lescopes-back to my roots. I subscribe 
to BYTE and pay all my shareware fees. You' ll find me 
on CompuServe, AOL, GEnie, BIX, Usenet, and the In
ternet. .. often reading, occas ionally posting. 

And if someone breaks into my computer again? Oh, 
I doubt I' ll bother. The first time it 's research. The second 
time is just eng ineering. • 

ClifTurd Stoll graduated ji·o111 Buffa lo Public School #61 with a 
blue sta r fo r good atte11da11 ce . La te r. he repa ired pi 11 bal/ 
machines. pri11ted T- shirts, a11d received a Ph. D. in plc111etary 
scie11ce. /11 his spare 1i111 e, he bicycles, makes plum j am, and 
squeezes lu 111ps u.( bit11111i11 ous coal i11to d ia111 011 ds. You ca11 
co11wc1 hi111 011 BIX as "clif(Hull " or on the !111ernet at stull @ 
ocfberkeley.edu. 

http:ocfberkeley.edu


CHECIC 
DELL COMPAQ 
425s/L ProLinea 4/25s 

UPGRADEABLE TO PENTIUM 
TECHNOLOGY V' 
FLASH ROM BIOS V' 
FLASH ROM EMBEDDED 
DIAGNOSTICS V' 
128KB EXTERNAL CACHE OPTION V' 
MODULAR CHASSIS DESIGNED FOR 
EASY SERVICEABILITY V' 
64MB MAXIMUM RAM 
ON SYSTEM BOARD V' 
LOW PROFILE CHASSIS WITH 3 DRIVE 
BAYS AND 3 ISA EXPANSION SLOTS V' V' 
GUARANTEED' NEXT-BUSINESS-DAY 
ON-SITE SERVICE V' 
UP TO l MB VIDEO RAM V' V' 
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Buy any Dell system and we' ll insta ll your software 

right at our facto ry. It's called Dell ReadyW are:" With 
20 diskettes and 2 hours to load and configure just one 

system, imagine the time you'l l save and the hass les 
you'll avo id. In fact, we have ove r 50 competit ively 

priced popular software app lications to choose from. 

Just order MS-DOS 6.0, Microsoft 
Windows 3. 1 (for Windows applications), 

and your Ready Ware choices when you order your 
Dell Performance Series system. 

W e' ll install as many applications as you need for 

just $15. So make a note of it . 

THE DELL 333s/ L 

i386'" SX 33MHz SYSTEM 


$999* 
BUSINESS LE ASE: $37 /MO. 


2MB RAM 


BOMB (l 7ms) HARD DRIVE 


3 ISA EXPANSION SLOTS 


256KB VIDEO RAM 


VGA COLOR PLUS 

(14 '; 640 x 480, .31 mm) 


ONE DISKETIE DRIVE 

j3.5 " or 5.25") 


MS·DOS 6.0 


MICROSOFT WINDOWS 3.1 


MOUSE 


·WHILE SUPPLIES LAST. 


THE DELL 450/L 

i486 DX2 50MHz SYSTEM 


$2,299 
BUSINESS LEASE : $85/MO. 


4MB RAM 


230MB (17ms) HARD DRIVE 


FLASH ROM EMBEDDED DIAGNOSTICS 


3 ISA EXPANSION SLOTS 

UPGRADE ABLE TO 


PENTIUM TECHNOLOGY 


ACCELERATED LOCAL SUS 

VIDEO WITH I MB VIDEO RAM 


ULTRASCAN 14C MONITOR 

(14 '; 1024 x 768, .28mm, NI) 


ONE DISKETIE DRIVE 

j3 .5" or 5.25" ) 


MS-DOS 6.0 


THE DE LL 450/M 

i486 DX2 50MHz SYSTEM 


$2,499 
BUSINESS LEASE: $92/MO. 


4MB RAM 

I 70MB ( 17 ms) HARD DRIVE 


l 28KB EXTERNALCACHE 


FLASH ROM EMBEDDED DIAGNOSTICS 


6 ISA EXPANSION SLOTS 


UPGRADEABLE TO 

PENTIUM TECHNOLOGY 


ACCELERATED LOCAL BUS 

VIDEO WITH 512KB VIDEO RAM 


ULTRASCAN 14C MONITOR 

(14 '; 1024 x 768, .28mm, NI) 


ONE DISKETIE DRIVE 

(3.5" or 5. 25 ") 


MS·DOS 6.0 


THE DELL 466/ME 

i486 DX2 66MHz SYSTEM 


$3,599 
BUSI NESS LEASE: $130/MO. 


SMB RAM 


450MB (1 2ms) HARD DRIVE 


l 28KB EXTERNAL CACHE 

FLASH ROM EMBEDDED DIAGNOSTICS 


2 ISA EXPANSION SLOTS 


4 EISA EXPANSION SLOTS 


UPGRADEABLE TO 

PENTIUM TECHNOLOGY 


ACCE LE RATED LOCAL BUS VIDEO 

WITH 1MB VIDEO RAM 


ULTRASCAN 14C MONITOR 

(14'; 1024 x 768, .28mm, NI) 


ONE DISKETIE DRI VE 

(3.5" or 5. 25") 

MS-DOS 6.0 


THE DELL 425s/L 

i486 SX 25MHz SYSTEM 


$1,599 
BUSINESS LEASE: $59/ MO. 

4MB RAM • 170MB (17ms) HARD DRIVE • FLASH ROM EMBEDDED DIAGNOSTICS 

• UPGRADEABLE TO PENTIUM TECHNOLOGY • ACCELERATED LOCAL BUS VIDEO 


WITH 512 KB VIDEO RAM • ULTRASCAN 14C MONITOR (14'; 1024 x768, .28mm , NI) 

• DUAL DISKEnE DRIVES j3.5" AND 5.25") • MS-DOS 6.0/MICROSOFT WINDOWS/MOUSE 


PROMOTIONAL PRICE: OFFER EXPIRES 7/31/93

Del.L. 

800--553--6046 


W HEN CALLING, PLEASE REFERENCE #11E98 . 

HOURS: 7AM-9PM CT MON-FRI , 8AM-4PM CT SAT, IOAM-3PM CT SUN. 


IN CANADA; CALL 800-668-3021. 


MANY OTHER CONFIGURATIONS AVAILABLE. CALL YOUR DELL REPRESENTATIVE FOR DETAILS. 



WINDOWS VIDEO PERFORMANCE 

DELL 466/M and 466/ME 

IBM PS/2 Model 77 486DX2 

COMPAQ DeskPro 66M 

OM SM !OM ISM 20M 

Perfornumce mc<isured by run ning \'(/ /.\'IJENCl-1 11asio11 3.1 m 6-10 x -180, 156 colors. Res ult5 mettmrell in millions of\\l/NlvlARKS. Resulu for IBM 

mul Com/xu1as /m/Jlislted b)' PC Ma~m·ine in is.me dmed ./m111tll)' 26, 1993. f<e.rn /1s for Dell 466/M cmd 466/ME /1roi1idcd b)' Ddl Pcr{onnance 


lvlccmm:mcnr l...lllJ, Ja11 11ury 1993. Di?skPru 66~ 1 nmfiuured wi d1 S~IB lt ·\i\'I. 1101\IB /DE HD, QVisim1 1024/E con1rollcr with /i\'1/l VRAM. PS/l 

model 77 4861JX2 cun/ig111cd 111i1 /i RMB RAl'vl. 400M /J ~CS / HD, XGA·l wir/1 /Mil VUAi\•I and 2561<13 i:adii! . 466/M mu! 466/l"IE bor/1 


LOn/iuurcd ivid1 ~tvl/3 HAi\1. 170i\•IB /DE /-ff) , local /m s tiidi.:o lt'ilh n....113 VRAi'vl, and llBK/3 cad ie . 


. '' 

Our Dell 466/M and 

466/ME with over 19 million 

WINMARKS, outran the 

Compaq DeskPro 66M with 

QVision and IBM PS/2 

Model 77 486 DX2 with 

XGA-2 .That means we're 

up to 57% faster than 

QVision and up to 174% 
faster than XGA-2. Thanks , of course, to 

our accelerated loca l bus video and 

fas t drivers fo r Windows applications. 

Both help put the Dell" 466/M a little 

ahead of its ti1ne. 

THE DELL 466/ M i486'" DX2 66MHz SYSTEM 

$3,149 
BUSINESS LEASE' : $1 17/MO. 


8M8 RAM • 230M8 Jl7ms) HARD DRIVE • 128KB EXTERNAL CACHE 

• FlASH ROM E'M8EDDED DIAGNOSTICS • 6 ISA EXPANSION SLOTS 


• UPGRADEABLE TO PENTIUM '"' TECHNOLOGY • ACCELERATED LOCAL BUS VIDEO 

WITH l MB VIDEO RAM • ULTRASCAN'" l 4C MONITOR Jl 4'; 1024 x 768, .28mm, NI) 


• ONE DISKETIE DRIVE j3 .5" OR 5.25") • MS·DOS0 6.0 

OR CHOOSE THE 466/ME EISA SYSTEM FOR ONLY $200 MORE 


~L-
soo.. 433.. 2312 


WHEN CALLING, PLEASE REFERENCE # 11EF3 . 


HOURS: 7AM·9PM CT MON-FRI, 8AM-4PM CT SAT, IOAM-3PM CT SUN. 


IN CANADA; CALL 800-668 -3021. IN MEXICO CITY; 228-78 11 . 




SAVE $200 
DELL PERFORMANCE SERI ES 333s/l 

BUSINESS LEASE: $37/MO. 

Contrary lo many systems you see advertised for 
under $1,000, ours comes complete with a VGA 
color monitor (14:' 640 x 480, .3 1mm) . Plus an 
BOMB hard dri ve . Plus 2MB RAM. Plus one 
diskette drive. Plus MS-DOS, Microsoft~ Windows 
3.1, and a mouse. Plus 3 ISA expansion slots. 
Plus 256KB video RAM. Quite a few pluses, 
wou ldn 't you say? 

CALL AND ORDER TODAY. OFFER EXPIRES 6/30/93. 

There's no mistake about it . For 

a limited time only, you can get 

the fastest Dell 

386SX made for 
under $1,000. 

(That means 

you' ll save up to 

(SORRY COMPAQ.) 

$200.) A nd it comes complete 


with a VGA color monitor. 


What's more, you also ge t 

guaranteed on-s ite service ~ and 

technical support 24 hours a day, 

7 days a week-with guara nteed 

te lephone response in under five 

minutes: A ll of which shouldn't 

surprise yo u since we were the 
winner of the latest Dataquest®t 

Customer Satisfaction Survey, 

helping us to become the world's 

third largest industry-standard PC 

company. 

Speaking of fast, take advantage 

of our quick shipment program. 

That way you can rece ive your 

new system within three days of 

ordering it. 

So call and order today. Offer 

expires 6/30/93 . Which is one 

thing in this ad Compaq will be 

happy to h ear. 

Del.L. 

800--553--6039 


WHEN CALLI NG, PLEASE REFE RENCE #11E97. 

HOURS: 7AM-9PM CT MON -FR I, 


8AM-4PM CT SAT, 10AM-3PM CT SUN. 
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