


The Luggables 
• 35 pounds 
• 8088-class CPU 
• 512KRAM 
• Floppy drive 
• No hard drive 
• AC only 
• Monochrome display 

$4000 to $5000 

1987 
The Laptops 
I � 15 to 20 pounds 

8088 or 80286-class CPU 
• MOK RAM 

Floppy drive 
I 0 or 20M Bhard drive 
AC only or 1.5-hour battery 
CGA display 
$3500 to $4500 

1990 
The Notebooks 
I �6 to 9 pounds 
I �80286 or 80386SX-class CPU 

640K RAM 
• Floppy drive 
I 20 to 40MB hard drive 

2 to 3-hour batte1y 
I CGA or VGA display 

$2900 to $4500 

1984 





HANDBOOK"' 
Weight: 2.75 Lbs. 

� � Dimensions: 5.9" x9.75" x 1.4" 
4.5-Hr. NiMH 2.3Ah Battery and 
AC Adapter/Charger 
Alkaline Battery Pack 

� � 286-Class Perfonnance 
IMB RAM, Upgradeable to 3MB 

� � 40MB Hard Drive 
Backlit 7.6" CGA Screen 
I Parallel and I Serial Port 

� � 78-Key Touch-Type Keyboard 
MS-DOS 5.0, LapLinkfiXL, MS 
Works"’ for DOS, Central Pointfi 
Desktop & Serial Download Cable 
Carrying Case 

$1295 

*Ba11ery life 1vas measured using PC 
Magazine's Battay Rundown Test 
with power management ma/1/ed. 
Results may vary. 

NOMAD 

Weight: 5.6 Lbs. 
� � Dimensions: 8.5" x 11 " x 1.8" 

6-Hr. Ni Cad 5.7Ah Battery and 
AC Adapter/Charger 

� � 4MB RAM 
3.5" Diskette Dri ve 

� � Backlit IO" VGA Screen, 64 Grays 
Simultaneous Video 
I Parallel and I Serial Port 
79-Key Keyboard & FieldMouse" 
MS-DOS 5.0 and Windows 3. 1 
MS Works fo r Windows 2.0 

NO MAD 325SXL $1795 
25 MHz 386SXL, 80MB Hard Dri ve 

NOMAD 420SX L $1995 
20MHz 486SXL, 80MB Hard Dri ve 

NOMAD 425SXL $2295 
25MHz 486SXL, !20MB Hard Drive 

NOMAD 425 DXL $2695 
25 MHz486DXL, I20MB Hard Dri ve 

ew �

800-523-2000 
610 Gateway Drive � P.O.Box 2000 � North Sioux City, SD 57049-2000 �

605-232-2000 � Fax 605-232-2023 �

All priri.:s and config urations ;i re subjcci !O d1ange wi1hou1 nn!icc. Prir.:cs do notinclude shipping. © 992 G:ncway 2000. ln l'. �
Handl3uok and Fie ldMousc arc trademark sof G:11cway 2rn>O, Inc. All 01hcr hrandsandproduct names arc lrndcmarks nr registered1radcmarksof their cnm panics. �



Today 
The HandBook 
• 2.8 pounds 
• C&TCPU, 

286-class 
performance 

1 IMBRAM 
40MB hard 
drive 
4.5-hour 
battery 

I �CGA display 
$1295 

You've been wrestling with over-sized, under-powered and 
over-priced portables for nine long years! Now Gateway 2000 

emerges from the struggle and takes a giant step in the 
evolution of portable computing. With Gateway's line of 

portable PCs, there's aperfect combination of power, 
portability and price for all Homosapiens. 

If you're a power user, a Nomad is the 
natural selection. Nomad notebooks give 

you 386SX, 486SX or 486DX desktop 
performance, yet they 're smaller than 
most notebooks - 8.5 x 11 inches, 5.6 
pounds - and run for over six hours on a 
single battery with power management 
enabled. The biggest advance recently 
is new, lower prices. Now you can 
buy a 486 Nomad for under $2,000 ­
an unprecedented find! 

If you're a traveler or executive 
looking for even more portability for 
writing, e-mail and appointments, the 

Gateway HandBook is for you. This new 
species in portable computing is a one-of-a­

kind PC in miniature form. In fact, the 
HandBook was just named one of the year's 

"Best of What's New" products by Popular 
Science magazine. 

Measuring a mere 6 x I 0 inches, the 
HandBook weighs only 2.75 pounds, yet it 

gives you 286-class performance, great 
battery life, a comfortable, touch-type 

keyboard and a bright, backlit screen. The 
HandBook now includes an alkaline battery 

pack, too, so you can use drug-store batteries 
if you don 't want to carry your NiMH battery 

and AC adapter. 
The Gateway Nomads and HandBook were designed 

specifically for you - today's on-the-move computer user. Struggle no 
more with a Neanderthal artifact. Call Gateway 2000 and let us take you 
into a new age of portable computing! 

5.6 pounds 
80386SX, 
80486SX or 
80486DX CPU 
4MBRAM 

• Floppy drive 
I �80 or 120MB 

hard drive 
6-hour battery 
VGA display 
$1795 to 
$2695 





Transform Your PC With The 
INTERACTIVE UNIX System. 

Unleash the 32-bit power in your PC with 
the INTERACTIVE'" UN TX®System from 
SunSoft. Charge through applications at 
record speeds. Use real-world multitasking 
and networking. Get on the path to a 
distributed computing future. 

Everything You Like About 
Your PC-And ALot More. 

INTERACTIVE UN IX System V/386 Rele<t<>e 3.2 
supporLc; hundreds of the most popular Intel
based platforms and peripherals. So getting 
started is fa<;t ,easy, and cost-effective. 

Thousands of UN IX and XEN IX appli ca­
tions are at your command. And our VP/ix 

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

Open Systems Today"' says the INTERACTIVE UN IX "system 
management... is easier to use and more comprehensive" than sco·· 
and "is simply a masterpiece of good design:' 

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

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

And SCO UNIXIXEN IX®users can save an 
additional 50% by switchingto the 
INTERACTIVEUNIX System today. 
That's somethingto sayyes to. 

­

package runs vi rtually all DOS software. 
You get Lotus"; WordPerfect ; and Oracle: You get SCO applications. 
You get it all . 

See What Develops. 
The INTERACTIVE UN IX System is the environment of choice for 80X86 
application development. You get access to a full range of development 
tools includingcompilers, debuggers and libraries. And for graphical 
applications, the XI I INTERACTIVE envi ronment is a revelation. 

Partner With Power. 
The INTERACTIVE UN IX System is a powerful business partner for 
companies who know something about power. Companies li ke 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 todayand save 50% on UN IX power that's so cost-effective, 
it can't be anything bu/ a PC. 1-800-227-9227. 

#;SunSoft�
A Sun Microsystem s. Inc . Business 

•1s.suedate: April 13, 1992 ©1992Sun Microsystems, Inc. Sun, Sun Micl'O!lystems, the Sun SunSoft. the SunSoft VP/ix and Wimlows are tr.ulemarksnr trademarks of Su11 .\licrosystems. luc. JK'Jl:RACTl\'E is a trademark of 
IN'fERACTIVRSystemsC.Orporation.UNIX is a registered trademark of UN IX System Laboratories, Inc. l.ooking Gl:Lss a tratlemark of Visix Sof1ware. l11c. 1\ll jJ!her tr:1den1arks and tr:1de111arks :ire theproperties of thei r rcspectire . 
holders. The promotional discount is a\•ailabletoSCO UNIX/XEN IX user.; and is subject to certain rest rictions. Contact Su11Soft for tenns :md conditions of promotion. Su11Sofl reserves therigb1wstop1he promotion :u :mr 1i me.SunSoft can be re:tchet! 
at 2550Gan:iaAIOnue, Mountain View. CA (510) 460-3267. B-1 /93 
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PAGE 116 

IHl\'ij � FEATURES 

32 

41 

MICROBYTES 
Preliminary in fo on Motorola ' s 68060 
is impressive, bu t the PowerPC 60 I 
will probably ship first. 

REPORT FROM HONG KONG 
by Andrew Reinhardt 
Hong Kong hopes to profit by its ti es 
to mainland China. 

46 FIRST IMPRESSIONS 
Two Toshiba Systems to Go 
by Gene Smarte 
The T4500 notebook and the Dynapad 
TIOOX pen-based computer. 

51 

A lDGHER END FOR COMPAQ 
NOTEBOOKS by Ed Perra tore 

UnixWare: 
New Hope for Unix? 
by Tom Yager 
The friendliest Unix aro und. 

54 Turbo Pascal 7.0 and 
Borland Pascal with Objects 7.0, 
a new generation of Pascal 

Epson Progression, a 486/33 with a 
graphics-acceleration Wingine 

Flexscan F340iW, Graphite Card, 
and Paradise Accelerator, 
working toward clearer Windows 

WinFax Pro 3.0, fax soft ware with 
OCR and a cool cover-page designer 

Visio, a new approach to graphics 

ColorFrame, a portable color display 
for Macs 

72 

Datafax, a Windows fax program 

WHAT'S NEW 
The ScreenStar displ ays two full-size 
documents; the Digibot II " reads" 
multidimensional objects; and more. 

116 � The 1992 BYTE Awards 
by Michael Nadea u 
BYTE editors pick the best products of the past year. 

145 � Computing Without Clocks 
by Dick Pountain 
Asynchronous processors turn computing on its head. 

STATE OF THE ART 

MACHINE TRANSLATION 

152 � Overview: Machine Translation 
by Muriel Vasconcellos 
Machine trans lation is 
coming to your computer. 

MT AT YOUR SERVICE 
by Eduard Hovy 

167 � How MT Works 
by Eduard Hovy 
There is more than one 
way to perfo rm machine 
translation. 

THE FIVE LAYERS 
OF AMBIGU ITY 
by Bemard E. Scott 

177 � Babelware for 
the Desktop 
by L. Ch ris Miller 
Many machine-translation 
systems are available on 
workstations and personal 
computers. 

IS MT RIGHT FOR YOU? 
by Muriel Vasconcellos 

185 � Resource Guide: 
Machine-Translation 
Software 
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188 � SOLUTIONS FOCUS 
Putting Your Data on the Map by Ben Smith and Howard Eglowstein 
Connecting maps with data helps visualize in fo rmation. V 

202 � Making Windows Rock and Roll 
by Rick C rehan 
The BYTE Lab looks at 16 �
accelerators that speed up Windows �
operations (for as little as $ 139) . �

209 � AST’s PowerExec Goes Modular 
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of generating Windows code. 
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Topas 4.0 makes quick work of rea listic 3-D graphics. 

239 � Commodore Gets Tough by Tom Yager 
Two new 68040-based Amigas. 

241 � Photography by the Numbers by Howard Eglowstein 
Profess ional electronic cameras from Kodak and Sony deliver instant results 
to your Mac or PC. 

246 � Reviewer ’ s Notebook: How to Give Windows a Workout by Rick Crehan 
The BYTE Lab introduces new Windows benchmarks . 
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by Jerry Pournelle 
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Goings-On at the Edge 
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STOP BIT 
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READER SERVICE 
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Pen computers are reinvigorating DOS dev ice drivers, hexadecimal PROGRAM LISTINGS 
digit izer tablet technologies. edi ting in Uni x, and monitoring From BIX: Join " li stings/frombyte93" and 

System 7.0 memory partitions. select the appropriate subarea (i.e., "jan93"). 
From the UUNET: ftp to ftp.uu .net, log on as261 � SOME ASSEMBLY 
’•anonymous," and enter your user ID as your 

REQUIRED 271 BEYOND DOS password. Type "cd /published/by te" and type 
OS/2’s System Object Model Connecting Windows to Data "DIR." Fil es appear in subdirectories arranged 

by Barry Nance � withODBC by month . 

The OS/2 2.0 Sys tem Object by Jon Udell From the BYTE BBS at 1200-9600 bps: Dial 
Model offers a language-neutral Open Database Connectivity (603) 924-9820 and fo llow the instructions at 
approach to object-oriented is an AP! for database-enabled the prompt. 
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INSIDE IE\JTEI �
BYTE Topic Index 

This index helps you find articles that contain information on each of the listed topics . (The topic list changes each month.) �
Combined with the table of contents (page 4) and the Editorial Index by Company (page 333), �

you can identify articles by type, subject, title, author, or product discussed. �

ACCELERATOR BOARDS 54,202 

AMIGA 239 

ANIMATION 231 , 334 

ASIA 41 

ASYNCHRONOUS LOGIC 145 

BYTE AWARDS 116 

CAD 72 

CASE 72 

CD·ROM, RECORDABLE 217 

CD·ROMS 217, 248 

CHINA 41 

CISC 32 

CODE GENERATORS 225 

CONNECTIVITY 72 

DATABASES 97, 188, 271 

DIGITAL CAMERAS 97, 241 

DIGITIZERS . 251 

DOS 32, 72, 97, 177, 231 

ELECTRONIC PHOTOGRAPHY 241 

EUROPE 32 

FAX SOFTWARE 54 

GEOGRAPHIC INFORMATION 
SYSTEMS 188 

GRAPHICS 54, 231 

GRAPHICS BOARDS 54, 202 

GRAPHICS CHIPS 54, 202 

HONGKONG 41 

JAPAN 32 

LOW· POWER CHIPS 46, 72, 209 

MACHINE TRANSLATION 
152, 177, 185 

MACINTOSH 54, 72, 177, 188, 269 

MAPPING SOFTWARE 72, 188 

MICROSOFT'S MESSAGING API 
(MAPI) 32 

MONITORS 54 

MULTIMEDIA 54, 217, 241 , 334 

NETWORKING 72, 97 

NEURAL NETWORKS 221 

NOTEBOOK COMPUTERS 46, 72, 209 

OBJECT-ORIENTED PROGRAMMING 
261 

OCR 54 

OPEN DATABASE CONNECTIVITY 
(ODBC) 271 

OS/2 261 

PASCAL 54 

PCMCIA 46, 209 

PEN COMPUTERS 46 

PORTABLE COMPUTERS 72 

PRESENTATION GRAPHICS 231 

PRINTERS 72 

PROGRAMMING 
54, 72, 225, 261, 269, 271 

PROGRAMMING LANGUAGES 54 

RISC 32 

SHAREWARE/FREEWARE 54, 269 

SPREADSHEETS 221 

SQL 271 

STORAGE 72 

SYSTEM OBJECT MODEL (SOM) 261 

TAIWAN 41 

3-D MODELING 231 

U.K. 32 

UNIX 51,72, 177, 269 

VENDOR·INDEPENDENT MESSAGING 
(VIM) 32 

WINDOWS 54, 72, 97, 188, 202, 
221, 225, 246, 271 

WORKGROUPS 97 

X.400 32 

X WINDOW SYSTEM 72 

Your Choice of Keyboard MonitorSwitches �
Access multiple computers with a single keyboard and monitor 

to cut equipment costs, save valuable space, and end clutter 

t 2 3 4............... ,. .. � ".....
Manually controlled unit 

• Simple pushbutton operation for quick selection 

• Four,eight, or twelve ports per unit 

• Daisy-chaining connects unlimited number of CPUs 
• Compatible with EGA,VGA, Macintosh, Sun, and others 

• Optional keyboard booting for 286, 386, and 486 

• Optional RS232 or PS/2 mouse interface 

• PCB construction for high reliability and low crosstalk 

• Rack mount, matrix,and customized units available 

Typical Application 
CPUs/Servers 

• Switch by keystroke, from front panel ,or RS232 port 

• Two or four ports per unit 

• Cascade units to support up to 255 CPUs 

• Supports monochrome, EGA, and VGA 
• Includes keyboard booting for 286, 386, and 486 
• Includes RS232 and PS/2 mouse interface 

• LEDs display selected CPU and CPU power-on 
Keyboard controlled unit

• Scan function switches among CPUs automatically 

Call toll-free now 
for your copy of our 
Switching and Sharing 
Solutions catalog. 

Other Rose products: Print setVers, printer sharing units, 
print buffers, keyboa rd monitor extenders, video splitters. 
All Rose products are US-made andhave a 1-year warranty. 

Make the Rose Connection '\.YJI ELECTRONICS 

10850 Wilcrest Drive• Houston, Texas 77099 • Phone (713)933-7673 •Fax (713) 933-0044 1-800-333-9343 
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WINDOWS DEBU,,ERS DOC/C++. �
Toggle Decimal/Hexadecimal Browse Pointer to Struct Enable C++ Class Toggle Set Clear all Step Step 
Di splay of Variable Value as Array of Structs Name Display Breakpoint Breakpoint Breakpoints into Call over Call 

Find Next 
Browse C++ Class 

Hierarchy 

CommandBar � Go until Breakpoint 

Restart Application 

Open Source File 
(wild cards allowed) Stack Call Chain 

;;;;;;;:;;i:=1-- - Window 
Find Function 

(wild cards allowed) 

Find String 
1--11---- C++ Class Hierarchy 

Find Variable Browser 
(wild cards allowed) 

Cl Oat.members
Source Window • Methods 

TcxtW1mt­
8 Oat.mcmbcn 

Application C++ • cb• lpsn.dkr 

Classes beseBoseVector: :-boa ID line )!) 
beaeVactor: :ong 1 0 
baseVector: :tes ting 32 TICXlWhtdow 

I, t’ C basaVoctor : ::s. O Tod'MadcrwAPP 1ca ion ++ boseVect.or : :boseVect oeer:670Bb _____ -.-J!t
Objects and besaVactor:: beseVect 08BF:63CAh I-'! � • E 

Data Structure ....

Window """"" 999. � Graphical Representation
1!1-----1- - - of Data Structures and 

Objects 

Log ’-------- Application 
Breakpoints 

simply double-clicking on the desired array index, and theOnly MultiScope 2.0 has what it takes to nail the 
ability to browse any variable as if it was declared in any otherbugs in your code, whether in Borland® C++ 3.0 or 
type by simply using the sticky type transfer command.3.1; Microsoft® CIC++ 7.0; or Microsoft® C 6.0. 

When it comes to true C++ debugging, there's only one Real Power Is In Sight. 
way to go - directly to MultiScope Debuggers Version 2.0. 
That's because only MultiScope can offer you real C++ More importantly, it's all there at your fingertips.The 
debuggingin a Windows environment today. MultiScope screen you see here tells the whole story; it's a 

powerful, feature-rich, integrated Windows environment,
It 's The Real C++ Thing- MultiScope. where the capabilities you need are just a mouse-click away. 

As the only Windows-hosted debugger on the market A Real Value 
today, MultiScope 2.0 delivers powerful features you won't 
find elsewhere. In addition to real C++ debugging, the new MultiScope 

PLUS, MultiScope CIC++ debugging features include the Debuggers 2.0 offer you real value. The MultiScope Debuggers 
capability of browsing pointers to structures as arrays by � for Windows provide the Windows Run-Time Debugger, MED, 

the Crash Analyzer System and 
more - all in one package. 

MUU1SCOP£ 

INCLUDING: Act now! To order direct, please -
• A point-a114-slwot C++ class hierarchy browser call 1-800-228-4122 x 8354. DEBUGGERS 
• C++ object browsing 

We even offer a 60-day money­• A11tumati.c C++ object mapping for all C++ inheritance types 
• An alternative C++ class information display for clarity ofmember scope back guarantee. To get corporate
• Windows-hosted delmgging of Windows applicatWii• on the same screen pricing or additional technical• A CodeVuno c01npatible cmnmand line 
• Afully integrated SPYutility for spying multiple windows at the same time product information,call 1-800­
• 3861486 hardware memory breakpointsfor qui.cklyfinding nunnory overwrites 999-8846 or 408-252-1652.
• Object-oriented lnrokpoints 

TM 

' 1992 Symantec Corporation. * Offer valid in U.S. and Canada only- price in U.S. dollars. lnLcrnational phone: Canada, 1·800-465-2266; SYMANTEC.�
Europe, 31-71 -353111;Australia, 2-879-6577; others, 1-408-252-3570. All trademarks or registered trademarks arc those of their respective holders. 
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A highly placed engineer reveals his 
technical assessment of the new 
$7,995, 59 MIPS, accelerated graphics, 
eye-popping SPARCstation LX. 



"Can I keep it?" 
To more than 650,000 people around the 

world a Sun'" workstation on their desk has 

become a way of life, a must. 

Let us present the latest addiction, 

SPARCstation'" LX. A graphics workstation 

that will take you screaming through your appli­

cations. Whether you work with CAD, AEC, 

CASE, design automation or document process­
ing, imaging and office automation, SPARCstation 

LX is for you. 

You can look at the 1X in two different ways. 

Just put on your numbers hat and you'll see 50 

MHz, 59 MIPS, 64-bit memory bus, lOMb/sec I/O, 
and so forth. 

Or just sit down, load your favorite applica­

tion, and you might not want to leave your desk. 

Because the 8-bit accelerated graphics will 

make you use the full extent of your software, like 

interactively manipulating 2-D and 3-D wire­
frame models. 

And the built-in ISDN lets you share 

documents that combine text, graphics, 

images, audio, and video with anyone, any­

where. All with an intuitive graphical user 

interface called OPEN 

You can even create powerful workgroups of 

SPARCstation LXs and existing PCs with Sun's 

PC-NFS'" technology. 

Any way you look at it, chances are this re­

markable machine will end up staying on your desk. 

Just call 1-800-426-5321, ext. 520 for more in­

formation or a demo. Ir's worth your time. 

+sun �
Sun Microsystems Computer Corporation 

A Sun Microsystems, Inc. Busi ness 
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EDITORIAL �

DENNIS 
A LL E N 

1993 
W

hile thi s issue of BYTE officially names the 
best products and technologies of 1992, I'd 
like to look ahead at what 1993 holds in store. 

Two hot technology areas in which we' ll 
see a lot of activity are local-bus adapters and 

PCMCIA cards. By mid- 1993, nearly all high-end sys­
tems will include fast local-bus video, and by the end of 
the year, non-local-bus video cards will vi1tually be things 

of the pas t. Soon afte rward , 
1993's hot technologies we' ll see a sizable number of 

local-bus adapters speeding up 
will include local-bus tasks other than fast video. 

In the meantime, PCMCIA adapters and credit-card· cards-those little credit-card­
size hard disks size devices that you may have 

seen on notebook computers­
wi 11 make the ir way to main­

stream des ktop systems. A lready IBM has shown its 
Energy Desktop PC, which accepts four PCMCIA cards. 
Because of their convenient size, which makes them easy 
to insert into an external slot, PCMCI A cards may spe ll 
the beg inning of the end of traditi ona l interna l expan­
s ion boards. For 1993, th o ug h, th e bigges t thin g in 
PCMCIA cards wi ll be tiny, removable hard disks. Ex­
pect to see several notebook computers with 60- to 120­
MB hard di sks on removable PCMCIA cards by March. 

Another exciting area for hardware will be mobile 
computing. In 1993, a notebook computer with an ac­
tive-matri x color display may actually become afford­
able. Or, if you ' re willing to fo rgo the color, you ' ll be able 
to buy an easy-to-carry 486-based subnotebook for $2000 
(and maybe less) . If you ' re into exotic systems, PD As 
(Personal Digital Ass istants) will make their debut. Ap­
pl e may have rai sed ex pectati ons too hi gh with the 
promise of its Newton, but check out the Personal Com­
municator from EO and AT&T- it's very clever. More­
over, the EO Personal Communicator rai ses the bar for 
other pen-input systems. 

Also important will be the Inte l Pentium micropro­
cessor (prev iously known as the PS or 586). You can ex­
pect to see some fast-and expensive-desktop systems 
using the Pentium in 1993, but that's not where it will 
have the greatest impact: Where this new CPU will really 
make its mark is in the fi le-server arena. For the desktop, 
expect to see more clock-doubling technology in the 
form of very high-speed 486 chips. 

You ' ll hear more about non-Intel CPUs, too. The on­
going hardware price war is fo rcing several PC makers to 
look for alternative CPUs whose price/pe1formance ratios 
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can beat those oflnte l' s chips. Cyri x, AMD, and other 
Inte l riv als wi ll take advantage of thi s window of op­
portunity , so you should see some new and interesting 
non- Inte l CPU offerings that will compete directl y with 
the Inte l 486. 

As the hardware price war rages, the applications soft­
ware industry will join the batt le . At the end of 1992, 
we witnessed Microsoft offering its Access database pro­
gram at an introductory pri ce of $99. Well, there' ll be 
plenty more bargains like that one . As many software 
makers reach the limit of what they can add to existing 
products to justi fy high prices in a competitive market 
(consider the latest Core lDraw, for example), they will 
have no choice but to lower prices (as Corel did). Re­
member all that money you put into the budget for ap­
plications softw are this year? You' ll be able to buy a lot . 
more applications with it. 

Operating systems, on the othe r hand, may be just as 
confusing as ever. Yes, you can expect to see Windows 
NT sometime in 1993 , but once it 's available we' ll have 
to answer the bigger questions of where it fits and whether 
it was worth the wait. There will be a lot of talk and a lot 
of coverage of NT, Unix, OS/2, Mac OS, Windows, and 
Desqview, to name a fe w. By year ' s end , however, we 
wi II consider most of the debate as strategic planning for 
1994. When 1993 is done, the only real change in oper­
ating systems will be. in continued mi gration from plain 
DOS to Windows. 

Finally, I see 1993 as the year of the document. With 
Adobe ' s recent introduction of Acrobat, a portable doc­
ument-encoding fo1mat, we at las t have a sensible way to 
exc hange e lectronic documents. Adobe's Acrobat will 
have as profound an impact on documents as PostScript 
had on desktop publishing. If rumors hold true, though, 
Acrobat may have some stiff competition from as-yet­
unclisc losed features of Xerox' s Paperworks. Either way, 
acid in low-cost CD-ROM drives and affordable (less 
than $8000) CD-ROM recorders, and you can see how in 
1993 we may move pretty close to the ideal of the elec­
tronic office. 

-Dennis Allen 
Editor in Chief 



Undefeated champion!�
Borland C++ beats Microsoft C 7.0 in every comparison 

INFO · 
REPORT CARD 

WORLD
AUGUST 17 , 1992 

C++Windows 
development ' 

Borland C++ 
& Application Microsoft" 
Frameworks C/C++ 
version 3.1 version 7.0 

Performance 

Programming 
environment Excellent Good 

Language Very good Good 

Productivity Exce llent Good 

Documentalion Very good Excellent 

Ease of learning Very good Good 

Ease of use Excellenl Good 

Support 

Support policies Excellent Very good 

Technical support Very good Very good 

Value Excellent Very good 

6.9Final scores r 8.9 

l 

' · 

The decision is unanimous! 
Borland®C++ & Application 
Frameworks'" is unquestionably 
the best C++ and C development 
system availab le for Windows and 
DOS . Check out the reviews in PC 
Magazine, BYTE, and 
PC Week. Borland is the clear 
winner in every sing le review and 
product comparison published. 

Only Borland C++ offers the 
advanced features, powerful tools, 
most complete language implemen­
tation , and DOS and Windows­
hosted development environments 
to streamline development and 
increase productivity. 

r----,�
Find out why every leading I I�PC publication has chosen �

Borland C++ &�I I�Application Frameworks �
as the best C and C++ �I development system available. I �

ISee your dealer today I 
or call now,

I 1-800-331-0811, I �
ext.5032 I 

In Canada, ca/11-800-461-3327I 
I Ask for our 

comparison 
white paper. 

L - ­
B 0 R L A N D �

The Leader in Object-Oriented Programming 
Copyright © 1992 Borland International, Inc.All rights reserved.All Borland product names are trademarks of Borland International, Inc. Bl 4787 
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Increased 386 Perform 
AMD's 3--Volt 386 Microprocessors Deliver 

The Longest Battery Life For Portable Computing. 
The power struggle cont inues . Whi le you can run on 3 vo lts. And they automatica lly sl ip into a 

get a 386 microprocessor that goes fa st, you'll st ill static "sleep" mode to save power whenever the 
burn through a battery cha rge in a hurry. Low- processor is idle. So users depend less on recharge 
vo ltage 386 CPUs from AMD are th e answer-the units-and get the longest operat ional battery life. 
Am386'"SXLV and Am386DXLV micro- . ...... ··· Both Am386 CPUs were designed to fit as 
processors . - · · ·· comfortabl y in your budget as they do 

Here are two CPUs made not only to go 1 : your portable computers . But you won't 
fast. but to go the distance with portab le . ; . . , 1 compromise on performance because 
computer users Unlike common power- rrre 2sMnzoxLv andtlre2s1v1nzsxLv t he Am386SXLV and Am386DXLV 3-volt 
hungry 386s. t hese low-vo ltage CPUs are av11il11vle i11PQFt> 1111cl111ai11a. microprocessors both run at 25M Hz. So 

90 I Thompson Place, P.O. Box 3453. Sunnyvale, CA 94088. © J992 Advanced Micro Devices, Inc. Microprocessors For The Masses is a service mark and Am386 is a 



ance N. No Extra Charge. �
BATTERY 
LIFE 

5-Volt 
CPU 
5-Volt 

System 

3-Volt 
CPU 

315-Volt 
System 

3-Volt 
CPU 

3-Volt 
System 

they're plenty powerful 
for running Windows '." 

Now there's nothing 
stopping you from 
charging forth with 
more efficient 3-volt 

1X �
� laptops, notebooks, 

wc:: and palmtops. AMD 
also has your memory 

needs covered with our 3-volt EPROMs. And now 
that the industry at large has welcomed low­
voltage portable computing, you 'll find the rest of 
your components equally easy to come by. 

For more information on low-voltage 386 micro­
processors and support logic, call 1-800-222-9323 
and ask for Literature Pack l 5F And become the 
current leader in portab le computing. 

�
Advanced Micro Devices 

Microprocessors For The Masses .™ 

trademark of Advanced Micro Devices. All other brand or product names are trademarks or registered trademarks of their respective holders. 
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WHO SAYS YOU NEED WINGS �

TO FLY? CHAMPION BMXRIDER �

ANDY BARGER rockets to incredib le �

heights on a simple bicycle. And when �

he 's not flying on the track, Andy �

glides through his homework .with the �

astonis hing speed of the ALR �

PowerFlex FL YER. �

Introducing The PowerFlex FLYER/SmartChoice From ALR 
The ALR �

PowerFlex �
FLYER/SC �

33--MHz 
i386SX 

2--MB RAM �
Integrated 

Super 
Model 80 Model170 
Includes SO-MB Includes 170-M ll 

disk, ALR Hard disk. ALR 
MS0 -DOSrn 5.0, MS-DOS 5.0, MS 
MS W indowsTM 3. 1 \Xlimlows .3. 1 ;md 

and ALR Mouse ALR Mouse 

$799 $999 �

The ALR �
PowerFlex �
FLYER/SD �

25--MHz 
i486SX 

2--MB RAM 
Integrated 

Super VGA 
Model 80 Model170 
Includes SO-MB lndudes 170-MB 
I-lard disk, ALR 

Windows 3. 1and 
ALR Mouse ALR Mouse 

$899 $10» �

The ALR �
PowerFlex �

FLYER �

25--MHz 
i386SX 

1--MB RAM 
Integrated 

Super VGA 
Model 60DModel 60 
Includes 

60-MB Ha rd 
Includes 

60-MB Hard 
disk disk and ALR 

MS-DOS 5.0 

$699 $749 �

Call ALR's 
PrimeLinf:'. Direct 
800-1114ALR �

30DAY �
MONEY�
BACK �
GUARANTEE * 

LIMITED TIME OFFER 
ALR ProCare 
ONSITE SERVICE 
as little as $9.95

ALB�
Advanced Logic Res earch , Inc. 

940 1 Jcronim c1 Irvine, CA 927 18 
(7 14) 58 1-6770 FAX' (7 14) 58 1-9240 

In Canada Call: 
800-465-5979 

• 30 Doy Money Bock Guarantee only applies to purchases ot AU? Powmnm FLYER SC. AU? Powo1Flox FLYER SD and ALI? PowmFlex FLYER 3/25s whon purchased mrough ALlfs P1lme\lno Direct only. Prices and configurations sub)e<:I to chongo wi!hOuf 
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No one else gives •11:::"[ - '.t! , ..., .., .. ' so much upgradabllity 
in your computer. 
Notice the extra row ofpins I Ii j 
in the CPU socket? Now you 
can upgrade from any i486 
all the way to the 1993 super The on-board SCSI option lets 
OverDrive processor based on you add SCSI I or II clevices 
Intel's Pentium'" architecture. anytime. SCSI hard drives, opticals, 
And the ZIF (Zero Insertion tape backups and more are easy to add. 
Force) socket makes it so easy! 

S®GivesYou More. �
You simply get more. For less. When everyone else began cutting prices 

by giving less, ZEOS had a better idea-use the very latest technology to 
design an entirely new line of high-performance upgradables that allow us 
to charge less while giving more. We did it and you'll love it! 

ZEOS. THE UPGRADABILITY EXPERTS. 
ZEOS was one of the first to offer truly high performance upgradable 

PCs. Now using the latest in high integration technology, we've made a 
good thing even better! 

Start with the CPU of your choice. Select between the 486SX-25 or 33, 
the 486DX-33, the 486DX2-50 or 486DX2-66. Next year, if you choose, 
you can upgrade all the way to the new super OverDrive processor based 

on Intel's Pentium" architecture. Maximum power
Consider the Vertical today and tomorrow.Option. We can build 
your new upgradable 
system in our eight-bay CPU UPGRADABILITY IS 
vertical case. It comes ONLY PART OF THE STORY.
complete with our high­
capacity power supply In their haste to cut features, the others seem to 
and two coolingfans. have forgotten about your future. That's why ZEOS 

I will make the difference in 
your satisfaction down the 
road. And only ZEOS gives 
them all to you. 

Add only $95. 

l 

provides eight expansion slots, high-capacity power 
supplies with built-in surge suppression, and six drive 

bays in our SpaceSaver desk­
topcases. 

These are the features that 

THE MORE YOU LOOK, 
THE MORE OBVIOUS 
YOUR ZEOS ADVAN­

' TAGES BECOME. 
With ZEOS, you get more 

than just a rosy future. YouJ st;art out with more than any­
one else.Today. 

We've used the latest tech­
nology to incorporate more 



Your choice: 128K 
or 256Kcache. 
For the most memory­
i11te11siveapp/icatio11s, 
a seco11dary cache is 
highly recom111e11ded. 
ZEOS gives you your 
choice of high-speed 
cache options. 

ZEOS systems feature award­
.,.. winning reliability and 

-4 i R support. Details like built­
• .J A1,( 'II..._ i11 surgesuppression and 

"" 
1 

twi11 coo/i11gfa11s make the> " diffe re11ce. Awarded PC # • Magazine\; Editors' Choice 
• 11i11e tim es! 

.p, ( 
<"1.1A B\\.\'\ ,.r
""" ...... .... .. ,.. 

features than ever before. Features like two VESA-standard local bus 
slots and a local bus video card for lightning-fast performance. Flash 
BIOS for easy BIOS upgrades via disk or modem. Optional secondary 
cache and on-board SCSI. And much, much more. 

QUALITY. A ZEOS HALLMARK. 
Such as the two cooling fans you'll find in every ZEOS system. While 

ZEOS systems run cooler than most with one fan, we still give you two 
whisper-quiet ones. The cooler your system runs the longer it will last. We 
also include a built-in surge suppressor in every system. Of course every 
ZEOS system carries the Underwriters Laboratories listing as well. 
These are extra features the others can't or won't offer you. But you 
deserve them, and from ZEOS they're yours. No additional charge. 

FREE LOTUS SOFTWARE, TOO! 
And now, when you purchase any new ZEOS Windows-based system, 

you get DOS, Windows, and the new Lotus Organizer-the Personal 
Information Manager highly recommended by PC Magazine. You also 
get your choice of either Lotus 1-2-3 for Windows, Ami Pro, or Freelance 
Graphics. You'd pay hundreds of dollars for this software alone. And we're 
giving it to you absolutely free. Now that's ZEOS value. 

24-HOUR-A-DAY 

SUPPORT.ANDMORE! FarLeSS ' Remember too, ZEOS pro­
vides you with our top-rated 
24-Hour-A-Day Toll-Free 
Technical Support. Plus your 1 
new ZEOS system is covered 
by our 30-Day Absolute Satisfaction Money-Back Guarantee, One Full 
Year Limited Warranty, and our Express Parts Replacement Policy. 

CALL NOW AND GET THE BEST. 
Ordering your new ZEOS upgradable system is easy. Simply give us a 

call. A friendly and knowledgeable ZEOS Systems Consultant is ready to 
answer any questions you may have. So take a closer look. You're going to 
love your new ZEOS system. We guarantee it! 

CALL NOW TOLL FREE: 

800-423-5891 
Want your computer now? Many of our most popular configurations 

are available for same-day shipping. Call for details! 

Purchase orders from Fortune 1000 companies, governments and institutions subjectlo approval. Leasing programs are available. All prices 
and specifications are subject to change without notice. Please call to confirm pricing, specifications mid warranty details. All products and 
company names are trademarks or registered trademarks of their respective holders. ©1992, ZEOS International , Ltd., 530 5th Avenue N.W, 
St. P.dul, MN 55112 USA. ZEOS isa publicly traded company (NASDAQ symbol: ZEQS). UPGR-BYT-9301 
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LETTERS �
Parshall Credit 

I found James Parshall's Some Assembly 
Required article ("Mac OOP Ex­

plained," October 1992) quite helpful. I 
have been using the Think C version of the 
Think Class Library for a few months, and 
I'm just starting to feel comfortable with 
it. I particularly liked the emphasis on data 
(instance variables) and how it is manipu­
lated within a class. 

John Kordybac 
Calgwy , Canada 

Presidential Brouhaha 

I am disturbed by Dennis Allen's endorsement of George 
Bush in the October editorial titled "Open Markets, 

Better Computers." Allen's remarks can be fau lted on a 
number of grounds. If he is so concerned about R&D bud­
gets, why does he say nothing about the drastic decline in 
both private-sector and total R&D expenditures during the 
Bush administration? 

But more important, this kind of politicking has no 
place in BYTE. Allen may believe sincerely that reelect­
ing Bush will be the best thing for computer users and 
for the country and that one-sentence descriptions of the 
candidates' positions on world markets are all we need 
to know to decide how to vote . But I read BYTE for in­
formation about computers, not for Allen ' s political 
views, and I find their intrusion into the magazine 
offensive. 

I will seek advice about how to cast my vote from other 
sources that take a broader and more informed view, and I 
will certainly cancel my subscription to BYTE if it con­
tinues to endorse political candidates . 

George Avrunin 
Amherst, MA 

Gee, nice timing ... a little commercial message, 
"Vote for George Bush," appeared in the October 

editorial. By the time there can be any balancing re­
sponse, say the printing of this letter, the election will 
be over. 

Robert Lynch 
Berkeley, CA 

I t is ironic that I read Dennis Allen's October editorial 
on the day after hearing an announcement that the lead­

ers of numerous high-technology companies, including 
John Sculley of Apple, suppo11 Governor Clinton for pres­
ident. Would Allen have us believe that Sculley hopes to 
see the computer industry take a nosedive during the next 
five years? I think not. 

Robert M. Luzenski 
Haslett, Ml 

WE WANT TO HEAR FROM YOU. Address correspondence 
to Letters Editor, BYTE, One Phoenix Mill Lane, Peterborough, 
NH 03458, send B!Xmail c/o "editors," or send Internet Mail to 
letters@bytepb. byte.com. Leffers may be edited. 

SOMIA.WIW'HF.QUllEll 

MACOOP 
EXPLAINED 

Land of the Double Byte 

T.R. Reid ' s observations on the 
Japanese computer environment in 

the Report from Tokyo ("In the Land of 
the Double Byte," October 1992) are basi­
cally correct, but the comment from his 
Japanese friend who said using a com­
puter to write a story is too slow is unbe­
lievable. His comment was valid when 
NEC's 8088-based PC-9801 appeared in 
1982, but not today, when most Japanese 
PCs are equipped with a 386SX or faster 
processor. 

It is true that most Japanese journalists 
don't use a laptop computer or even a Wah-Puro. (The 
name is an abbreviation of the phrase "wah-doe 
purosessah," the Japanese pronunciation of "word pro­
cessor.") However, this is because a mental barrier pre­
vents reporters from using a computer. Many friends of 
mine testify that writing by computer has accelerated their 
writing speed by two or three times . 

Also, the most common operating system in Japan is not 
DOS/V, but NEC's MS-DOS, which runs on the PC-9801 
series (and is incompatible with the IBM PC). American 
software houses don't bother to spend much money to ana­
lyze such closed architectures. The language barrier matters 
to some extent, but the difference in computer architecture 
is a far more serious obstacle for foreign software houses. 

Enomoto Makoto 
Saitama, Japan 

Internet Plug 

Daniel Dem' s "Plugging Into the Internet" (October 
1992) is very timely, and I hope that you expand your 

coverage of the Internet. We can use all the Internet infor­
mation we can get our hands on. 

My compliments to Dern for his excellent article. 
T. Pat Kelly 
Atlanta, GA 

Hidden Requirement 

0 thar Hansson' s review of Microsoft CIC++ 7.0 (or 
C7) ("Microsoft ' s Lucky Number," September 1992) 

failed to mention a significant drawback: the requirement 
for a DPMI (DOS Protected Mode Interface) manager. 
This isn ' t mentioned in Microsoft ' s ads, nor in the com­
pany's upgrade information. Microsoft bundles 386Max 
with C7 as a partial remedy for those programmers who 
don't choose to run under Windows. 

When I substituted 386Max for QEMM386, some of my 
Desqview windows stopped working, and some of Micro­
soft ' s own programs, such as Profile, wouldn't work either. 

It's bad for any product to require a total revamping of 
a user's system. It's worse for Microsoft to try to rope 
users into running Windows just to get C7 going. It' s still 
worse for the company to provide a less-than-adequate 
product as a workaround. 

Robert L. Wears 
Jacksonville, FL 
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The HP DeskJet. Portable. 

$599. �
Hewlett-Packard presents the DeskJet 
for thejet 'set. The new HP DeskJet 
Portable printer lets frequent travelers 
create great-looking documents any­
where they go. 

It's small enough to fit in a briefcase and 
weighs only 4.4 pounds. But the DeskJet 
Portable prints high-quality 300 dpi 
black and white text and graphics on 
'plain paper, transparencies, or labels. 

It's everything you expect from an office 
printer in a portable package. Compati­
bility with most major software. A fast 
print speed of up to three pages per 
minute. A wide variety of typefaces, 
sizes, and styles. And Hewlett-Packard 

· inlrjet technology, so you don't sacrifice 
print quality for portability. 

The DeskJet Portable is built to take 
more than the usual amount ofjostling. 
And, to offer your employees even more 
versatility, an optional rechargeable 
battery is available, along with a World­
wide Rapid Recharger, a 50-page cut­
sheet feeder, and a handy carrying case. 

To top it off, the DeskJet Portable has 
a price tag befitting its small size. Just 

Who says you can't take it with 
you? For the name of the authorized HP 
dealer nearest you, call 1-800-552-8500, 
Ext. 7108.t To receive information by 
fax, call 1-800-333-1917, choose HP 
FIRST, document #9606. 

DeskJet Printers 
Make it happen. 

F//'0'9 HEWLETT 





The drive and �
determination to advance �

canbe seen in manyforms. �
Here's acouplewe think �
yolill be excited about. �

Some people 
.:ij· 

a 

, aspire to become 
famous athletes. 

Ef{)XPRQ Jf\lLtSS Others to become 
- ·------- great scholars. 

Introd11ci11g the Microsoft do/abase B t .C. f 
management systems. u 10r a group 0 

us here at Microsoft, there's nothing more 
imporfant than creating a new line of 
databases with the tools and technology 
you need to do your everyday tasks. 

For example, some ofyou will need 
dBASE"compatibility and unequaled per­
formance.Thats why we have Microsoft" 
FoxPro"2.5. Some ofyou need seamless 
access to data in multiple formats. 
For you we have the Microsoft Access'" 
database for Windows:· 

But all the tools in the world won't do 
you much good ifyou can't get help when 
you need it. So we have a world-class 
product support organization to quickly 
answer all ofyour database questions. 

In addition, we've created a special 
program for developers that will put you 
directly in touch with some ofour senior 
product support people. 

In the future, our technology will con­

tinue to evolve with you in mind. So what 
you create today will still work tomorrow. 
In short, there will be no dead ends. 

We're also committed to supporting 
open standards and compatibility. Cur­
rently, we are working with 
ANSI to develop a standard 
Xbase language. 

Plus we fully support the 
Open Database Connectivity 
(ODBC) technology; which will 
allow you to access files from 

' d tab takecompleteeven more 0ftodays a ase advantageofthe 
Windowsmanagement systems. operali11gsystem. 

And to ensure there will always be a 
vast supply ofindustry-specific products 
and services to meet your database needs, 
we're forming strong business partner­
ships with many other companies. 

So ifyou'd like additional information 
on Microsoft's database solutions, give us 
a call at (800) 882-2000, Dept. JF6. And 
find out just how motivated we are to be­
come your database company. 

MictOsofl· �
Making it easier 

©1992 Microsoft Corporation. All riglits reserved. Printed in the US4. In th£ 50 United States, aJll (800) 882-ZOOQ Dept.]F6. Customers i11 Canada. call (800) 563-9048. Outside lite 50 U11ited States and Canada. coll (206) 936-8661. Microsoft and 
FoxPro are registen!d trodemarks and Microsoft Access attd Windows are /rru/emarks ofMicrosoft Corpomtim1. dBASE is a rrgistered trademark ofBorland International, Inc. 





Since the beginning oftime, �
people have been obsessedwith �
reaching ever increasing rates �
ofspeea. Sowhat else is new �
with Microsoft FoxPro 2.5? �

Plenty. For starters, the 
newMicrosoft"FoxPro"2.5 for 
Wmdows'" has a rich and pro­

llllJllll ductive environment with an 
Microsoft FoxPro intuitive graphical interface. 

Which means it's neverbeen 
managerrumt system • C. t d d 

available today. easier 1or you 0 use an e­
velop powerful Xbase applications. 

Plus there's a virtual hardware store 
oftools for both developers and users. 

For developers, there are profession­
al tools' designed to help you create the 
most powerful applications possible. 

Like the rrace and Debug windows, 
Project'Manager, Menu Builder, Screen 
Builder and Report Writer. 

For' users, there are handy tools that 
make iteasy to do complexdatabase tasks 
without programming. Like Relational 
Query By Example (RQBE), which allows 
you to build and see queries instantly. Or 
the graphical Browse tool, an intuitive 
way to view data. And finally, Quick 
Screen and Quick Report, two easy ways 
to create objects and see data. 

And now with the arrival ofFoxPro 2.5 

for both theWmdows and MS-DOS"oper­
ating systems (and soon for the Macintosh" 
and UNIX"), you can have the most power­
ful and most graphical Xbase applications 
across all major PC platforms.And ifyou 
are thinking about migrating to Wmdows 
in thefuture have' 
no fear. BecauseMicrosoft FoxPro 
for Wmdows will 
easilyrunallyour 
D. TFD... 2 0 filrOxr10 . es. 

Butnomatter 
1 

C. which p atiorm 

EMPLOYEE OF THE MONTH 

I ·-:. - 1H :::.,-_ - -·· ·-·· · 
· H I ""'""II 
- ri l____-=1J 1111 [J. ·· 

ti •" e. iltl . g • • ==o:> 

FoxPro 2.5 takes advantage ofWindows and 
allowsyatt to create dazzling applications. 

you choose, you can count on Microsoft 
FoxPro to provide you with the fastest 
PC-based database management system. 

For additional information, just zip 
on over to your nearest reseller, or call us 
at (800) 882-2000, Dept. JF7. We'll be 
more than happy to tell you all the ways 
Microsoft FoxPro 2.5 for Windows can 
get your adrenaline pumping. 

MictDsofl· 
Making it easier 

'Quay tcsJ (Jcrfonned by Micro Endcnoors, In£., an indc/H.'mknl t:mm1/ti11gfim1 (November 199'2.J. ©1992 Microsoft C1irporu!Um. All n'iJ1ts n'SCrol!d. Printed in the USA. In the 50 Unife(/ Sia/es. roll (800) 882·2f){)O, Dept. }Fl CMsloml!n in CaNJda, ml/ (800) 563-9048. Outside IM 50 
Unikd Slates and Canada, call (206) 936-8661. Mierow/I, MSDOS mu/ Fo:cPro arc rrgistJ?rcd tnulemarks and Wint/oms is o trod1:murk of Microsoft OJrpomtion. Macintosh is a rcy,-i..di.ml lmLbnark ofAppk Computer, Inc. UNIX is trademark ofUNIX Sys/em.s laborolories. 





People always seek the most 
direct route to achieve their 
goals. Soyou've probably 

been looking for adatabase 
likeMicrosoft Access. 

Ifyou're a database user 
or programmer, we'd like to 

+ show you a great shortcut. It'sCl 

called MicrosoftAccess: It's a 
'-W-ithA-cc-essW-izards-...... new database management 

youhaveaguide te .C. UT. d th t 
towalkyouthrough sys m iOf vvin ows'" a can 

complex tasks, • thing th 
one step at a time. give you some no 0 er 

database can. Easy access to the power­
ful features you need to do your job. 

To startwith, Access takes complete 
advantage of the Microsoft® Windows 
operating system. Which means it has 
never been easier to create great­
looking forms and reports. Plus you can 
store objects like pictures, graphs, sound, 
and video. Right in your database files. 

And ifyou ever get stuck, there are 
ReportWizards, FormWizards and Chart­
Wizards to come to your rescue.They'll 
ask you questions about format, content 
and style.Then they'll automatically cre­
ate your report, form or chart. 

There are also Cue Cards to walk you 
through the most difficult database tasks. 
Guiding you one step at a time. 

In addition, it's easy to create complex 

queries by using the graphical Query By 
Example.You just drag and drop tables, 
join fields, and plug in all ofthe specifics. 

And you developers can write sophis­
ticated database applications with Access 
Basic. A powerful, extensible program­
ming language. Gil ill · · · l"ol llllell r&t '/ 

What's more, ··- . ' """ 
' ·.......... ..n10 ',__ J�ft J\Microso nccess .. 

can easily read 
and write all the · ..

-·-·-­

major database ,........ .... 

formats directly, 
Create complex queries visually with ourincluding dBASE: graphical Query By Example. 

Paradox" and Microsoft SQL Server. So 
you and your coworkers can still use all 
your old files, no matter what format they 
are in. That means, your investment is 
safe and everyone can easily migrate to 
MicrosoftAccess at their own pace. 

To receive additional information on 
Microsoft Access, call (800) 882-2000, 
Dept. JF8. We'll give it to you straight. 

�
Making it easier · 

©1992 Microsoft Corporatitm. All rights rcseroed. Pn"nted ill the USA. /11the50 United States. call (800) 882·2000, Dept. }FB. Customers i11 Canada, call (800) 563·9048. Ou/side tht150 United States and Canada, call (206) 936·8661. Microsoft is a 
registered trademark mu/ Mi'crosofl Access and Windows arc tmdemarks of Microsoft Corporalio11. dBASE a11d f'am(/o.r are mgistercd trademarks of BorlmuJbttenwtio11al, l11c. 



LETTERS�-
Inmark Responds 

T he article "Code on the Move" (July 1992), which 
covered portable libraries, contained several signifi­

cant en-ors regarding zApp. The most troubling was the 
general theme that zApp was designed to work only with 
the Windows APL Statements in the article position zApp 
as a nonportable user interface. Nothing could be further 
from the truth. Our current support of OS/2 clearly demon­
strates zApp's portability beyond the Windows APL 

The article also stated that zApp achieves its portability 
by distributing Magma Software Systems ' Mewell inter­
face for DOS. This is true for the DOS version, but not for 
the Windows, Windows NT, OS/2, or planned X/Motif 
versions, which all use native-mode calls. Also, although 
the screens from zApp were labeled as DOS and Win­
dows screens, they were actually the same DOS screen. 

The article classifies zApp as a shell-style library. 
While it is true that zApp encapsulates the breadth of the 
Windows API (and most GUis , for that matter), it is not a 
shell library. zApp's advanced, portable design is not a 
wrapper of the Windows API as are Microsoft 's Founda­
tion Classes. In fact, zApp includes many advanced class­
es that have no analogy in the Windows APL Many of 
zApp's customers have moved away from real shell-style 
libraries (e.g., MFC and OWL) because they wanted the 
more powerful constructs that zApp provides. 

Howard M. Love Jr. 
President and Chairman of the Board 

Inmark Development Corp. 
Mountain View, CA 

LabView in Review 

I have been using Lab View for years and disagree with 
some of Andy Reinhardt ' s comments regarding Lab­

View programming ("Acquiring Data Through Windows," 
September 1992). In my experience, structuring and debug­
ging a sophisticated application is far easier with Lab View 
than with any of the conventional languages I've used. 

Some of Reinhardt's comments refer to Lab View's 
layers of modules as a source of difficulty when creating 
and modifying Lab View programs. I find this puzzling. I 
consider Lab View's ability to encapsulate program details 
in discrete modules to be one of its strengths. I would hate 
to have to develop a sophisticated system using a lan­
guage that does not support structured programming. 

Jeffrey M. Parker 
Round Rock, TX 

A ndy Reinhardt's first impressions ofLabView for 
Windows appear to be just that-impressions. His 

sentiments are favorable, but I can't help thinking that the 
purported difficulty of structuring and debugging Lab­
View programs stems from only a superficial exposure to 
this excellent programming environment. Lab View repre­
sents a new paradigm in programming. Reinhardt 's com­
ments indicate that he couldn't quite shake the dogma of 
procedural programming. 

Had he spent more time with Lab View, Reinhardt 
would have come to the same conclusion I did four years 
ago: I will never type another line of code again! 

David A. Moschella 
Boston, MA 

I agree that object-oriented software may boost program­
ming productivity in data acquisition, and I don ' t dispute 
that Lab View's visual nature can aid application develop­
ment. Jn fact , my article was quite favorable to LabView, 
which !found extremely powe1ful. The point I was trying 
to make in my critique was that for some users , especially 
those automating simple test procedures, the sofnvare 
may be overkill. Not all BYTE readers have made the 
paradigm shift ji-om procedural to event-driven program­
ming, and for them, I sought to highlight that Lab View 
will open up new vistas on ly after a period of adjustment. 
After all, there are still a lot of users out there who prefer 
command-line inte1faces to GU/s!-Andy Reinhardt 

Iomega Pricing 

I� n "The New Wave of Removable Mass Storage" (Octo­�
ber 1992), the cost per megabyte for the Bernoulli de­�

vice was miscalculated. The cost, given at $12.04/MB, �
should have read $2.54/MB. At today's street prices, the �
cost comes down to $1.50/MB. �

Also, the interface adapter for the Bernoulli Trans­
portable 90 Pro drive is a $239 option, but it is included 
with the Bernoulli PC Powered 90 Pro drive. 

!omega's drives are now price competitive with hard 
drives. And when you consider cost per megabyte over 
time, the Bernoulli is less expensive. 

Mike Joseph 
Vice President ofMarketing 

Iomega Corp. 
Roy, UT 

BYTE apologizes for this typographical error.-Eds. 

FIXES �-
•In "BYTE's Guide to 128 Top Windows Products" 
(BYTE Special Issue: Essential Guide to Windows), the 
latest release date for Smalltalk/V 2.0 for Windows is in­
correct. The current version was introduced in June 1992. 
•The two photo captions in the text box "Putting VL-Bus 
to the Test" (October 1992, page 124) were inadvertently 
switched. Photo A is the UltraStor hard drive controller; 
photo B is the Micronics VL-Bus motherboard . 
•In "FileMaker Pro 2.0 Unites the PC and Mac" (October 
1992), we stated that both versions of FileMaker are net­
work-ready out of the box and include a license for up to 
25 users. In fact , the network licensing is an option. 
•The CPU benchmark graph in "Compaq 's Newest Note­
books" (October 1992) inaccurately shows a very low 
score for the Dell NL25 notebook computer. The NL25 
fell between the slower Compaq L TE/Lite and the faster 
Compaq L TE/Lite 25C. 
•In "Operating-System Trends" (October 1992), an edit­
ing en-or resulted in our identifying Mike Nash as a prod­
uct manager at Intel. Nash is Microsoft 's product manager 
for Windows NT. The error carried into a subsequent pas­
sage which refers to "Intel 's Windows NT." The idea stirs 
the imagination, but NT is still a Microsoft product. 
BYTE regrets these errors. • 
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The Only Multidimensional �
SpreadSheet For Wmdows. �

CA-Compete! �
Presentation-

Eastern Region ­ January quality output 
with Jon ts, 

...... 
Plan for LP's 

LP’s 

Units 
Price 
Sale s 

Cost of Goods Sold 
Selling & A.dmiil. 

Total Cost
Name and save 
multiple views. 

Look at up to 
12atatime. 

Janua1 Feb1ua1 Pro its 

Units 350! 392! 439! 
CD’s 

Units 
Price 
Sales 

Extra sheets :•: 
availableJor Total Cost $1 6�0 ! t.1 r.21 ’34’ 

Co s t of Goods Sold 
Selling & A.dmin. 

custom reports i=-P=•o=fit=s_ :n:: 8:1;:r:::::::::: 
and additional -t-tr---------------......­ To ta l Cost

calculations. Profits 

A.ctual Plan Val’iance borders and 
shades. 

295 350 (55) 
$8 .85 $8.85 $0.00 

$2,611 $3,098 ($487) Looks like 
$1,123 $1,288 ($165) a spreadsheet 

$261 $372 ($ 11 1) with standard·1 384 1 660 commands you $ ,22.7 $1,438 ($2 11 ) 
know, like cut, 

A.c t ual Plan vai•iance paste, copy and 
sum. 

Ready 

Welcome to the world of 
multidimensional modeling 
and viewing.

Unlike two-dimensional 
spreadsheets, CA-Compete!� w�� 

• • • 

umn and row 
. , references. lnltlalYaluo: 

For smarter ....,y.....,
ANNUAL 

AWARD decision mak- _,..,.. ...._.... 
lets you model up to 12 different ing, there’s a 1

"""' 
1

........, �dimensions and navigate broad range o f !====i 
between them powerful Bes""� 
instantly with the tools, like Goal Seek, Allocate and 

Em!:IDI... click of a Forecast, so you can perform exten›....m�::::: mouse. And sive "what-is" 

1 of cryptic col›m �

CA-Compete! 
MICROSOFTfi 

'---='-------' speaks � WINDO'#.),.
COMll\TIBlEEnglish too, so you can use 

recognizable names you define, like 
Sales, 
Units, 
Costs 
and 
Pro flt,
instead ,_.. __,,....,,.. + 

and "what-if" �
analyses. CACompetef �

You can also 
trace the origin 
of any value 
with a quick, 
graphical Audit 
Trail Tool. 

CA-Compete! 
reads and writes 

2541 2600 (59) 
$13.00 $13.00 $0.00 

$33 ,033 $33,800 ($767) Chosen "Best qf
$9,670 $9,569 $101 1990"byPC
$3,303 $4,056 ($753) Magazine.$12,973 $13,625 ($65 1) 

$20,060 $20,175 ($ 11 6) 

ASCII andLotusfi1-2-3 
Script Files so you can work 
with all of your current files. 

And with Windows’ 
Dynamic 

Now just Data 

your data $495 dynami›
1suggcs1td retail price) cally 

with any 
other Windows program . � 

Call 1-800 CALL CAI � � 
today for a free Demo 
Disk. 

It’s your chance to get 
a free glimpse of the 

future. 

Software superior by design. 

© Computer AssociatesInternational, Inc.. One Computer AssociatesPlaza, Islandia, NY 11788-7000. All product names referenced herein are trademarks of their respective companies. 
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The POWERstation 220: �

Here today. 
When you're ready for raw power and performance 
at a low price, climb on a leader of the pack. 
The RISC System/6000®POWERstation'" 220. 

Cruise with leading UNIX®desktop price/ 
performance today that has the kind of muscle and 
brains to keep pace with you tomorrow. And in 
the future when you're ready to rev up the perfor­
mance, you'll be able to upgrade the 220 processor. 
lt's even ready for the PowerPC " 601 microproces­
sor model, which will offer up to two times the 
performance when available. 

With AIX: IBM's commercial- strength UNIX, 
you'll have access to more than 6,000 leading 
solutions. What's more, the applications you develop 
today on the POWERstation 220 will run full 
out on any of the RISC System/6000 family of 
POWERstations and POWERservers'." 

The POWERserver 220 is also the perfect 
vehicle for the open road, with seamless connectiv­
ity and network management for IBM and 
non-IBM networks alike. 

More tomorrow. �
And don't forget IBM's unequalled service 

and support. You can count on us to install 
machines, configure networks and integrate all 
your systems, CBM or non-IBM. 

So isn't it time you took thi s bad boy for a 
test drive? 

Call your IBM marketing representative 
or Business Partner. For literature, call 
1 800 IBM-6676, ext. 715.* 

• Upgradable to PowerPC. 
• Great value today, growth for tomorrow. 
• AIX , IBM's commercial-strength UNIX. 
• Unequalled service and support. 
•Complete systems start at $5,950.** 

==.== .=@ 
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NEWS �
MICROBYTES 

Motorola Skips a Generation with the 68060 

Like Intel's Pentium (formerly known as the PS), Motorola's next-generation 
microprocessor will use superscalar architecture, parallel pipelines, branch pre­

diction, and a common instruction pipe that the integer and FPUs share. It will 
also maintain full software compatibility with earlier members of its chip family . But 
by the time Motorola's 68060 begins to ship in production quantities , Intel's Pen­
tium will likely have been in production for over a year: Motorola expects to begin 
manufacturing the 68060 in the first half of 1994. 

At Michael Slater's Microprocessor Forum last October in Burlingame, Cali­
forni a, Motorola (Austin, TX) said that the 68060 will run about 3'h times faster than 
a 25-MHz 68040, delivering about 77 MIPS at its initi al clock rate of 50 MHz. 
That's not quite as fast as the Pentium, which Intel says will deliver about I00 
MIPS at its initial frequency of 66 MHz. Motorola says it hopes to eventually drive 
the 68060 at 66 MHz; that version of the chip could achieve a performance of 100 
MIPS. 

However, the 68060 contains about 2 million transisto1:s with a minimum transistor 
size of 0 .5 micron, compared to the Pentium' s 3 million transistors in 0.8-micron 
technology. Also, the 68060 is a static CMOS chip that operates at 3.3 Vas well as 
at 5 V; the first Pentium is expected to be strictly a 5-V device . 

Architecturally , both chips take advantage of similar techniques to wring more 
performance from their traditional CISC designs. In the 68060, a four-stage fetch 
unit dispatches integer instructions along a pair of four-stage execution pipelines. 
At the same time, the chip stores the instructions in a 256-entry cache and pre­
dicts upcoming branches based on past patterns. 

When the chip correctly predicts a branch that is taken , it e ffectively jumps to 
the new address in 0 clock cycles. When the processor correctly predicts that a 
branch in a program will not be taken , it jumps to the correct address in I clock 
cycle. 

How efficient are the parallel pipelines? Motorola says the 68060 executes 50 per­
cent to 60 percent of the instructions in pairs. That's with integer code generated by 
existing compilers. Presumably, more instructions could be generated in parallel by 
generating code with an optimized compiler. 

The 68060's FPU has three arithmetic units-an adder, a multiplier, and a di­
vider-and it shares the execution stages of the primary integer pipeline. Float­
ing-point instructions can be dispatched along this pipeline, while integer instruc­
tions flow through the secondary pipeline ; both instructions' execution cycles can 
overlap. Floating-point loads and stores take I cycle, addition takes 3 cycles, mul­
tiplication takes 4 cycles, and division takes 24 cycles. Other features of the 68060 
include a pair of 8-KB caches for instructions and data, as well as a 32-bit data/ad­
dress bus similar to the 68040's. 

If you're wondering why the new chip is called the 68060 instead of the 68050, 
Motorola has an explanation . Traditionally, odd-numbered chips in the 68000 fam­
ily offer incremental improvements, while even-numbered chips are considered 
major leaps. Motorola says its customers wanted more than the small gain implied 
by the step from 68040 to 68050. 

Competition was surely a factor as well. Intel's Pentium significantly rai ses the 
stakes for CISC processors. With the 68060 expected to ship about a year after 
the Pentium, it' s no wonder that Apple, one of Motorola' s biggest customers, is 
adopting a new family of RISC chips for its next-generation machines. Motorola and 
IBM are jointly developing those chips, the PowerPC series. 

-Tom R. Halfhill 
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Intel says the official new name of 
its next-generation processor­
previously known as the PS-will 
be the Pentium. Speaking to the 
New York PC Users Group, Intel 
president and CEO Andrew Grove 
said the forthcoming Pentium will 
have an FPU that will be fi ve to 
I0 times fas ter than the FPU on a 
486DX/33 . Intel hopes to intro­
duce the chip, which Grove said 
will have 3.2 million transistors 
and a 32-bit external bus, around 
the end of the first quarter of this 
year. Grove said that other sug­
gested names for the chip included 
Memory Lane, Chip IQ, Suetable 
Chip, Quintel, Big New Chip, and 
lmitraitor. Grove applauded the 
semiconductor trade agreements, 
which he said have doubled the 
number of U.S. semiconductors 
sold in Japan- from 8 percent to 
16 percent of the total Japanese 
market. D 

The early word from Microsoft is 
that its new operating system, 
called MS-DOS 6.0, will include 
integrated compression, network­
ing, and improved ease of use. 
Rich Freedman, Microsoft's 
product manager for MS-DOS, 
said that businesses still have a 

large number 
of ve1tical ap­
plications that 
for various rea­
sons will not be 
ported to Win­
dows. Mi­
crosoft wants 
to improve the 
usability of 
MS-DOS for 
these non-Win­

dows users, he said. "Memory 
management was the key feature 
that sold and continues to sell MS­
DOS 5.0," Freedman said. So you 
can expect improvements in that 
area as well. D 
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Developer's Edition 
Complete Client /Server Development Tools Package Including Standalone 
Single-user SOL Database Engine 
The Developer's Edition allows you to develop and deploy single-user 
standalone applications, and to develop applications for use with the WATCOM 
SOL Network Server Edition. You get the ACME (Application Creation Made 
Easy) front-end application development system. It combines visual forms 
design with simple event-driven programming to allow rapid prototyping and 
development of client applications without C programming. The Developer's 
Edition also includes IBM SAA standard embedded SOL support for C/C + + 
application development with WATCOM, Microsoft and Borland compilers. 
Package components include: Single-user standalone database server (both 
16 and 32-bit versions) • Interactive SOL • ACME front-end appl ication 
development system • Embedded SOUC preprocessor • SOL libraries for use 
with WATCOM C, WATCOM C/386, Microsoft C/C + +, and Borland C/C + +. 
System Requirements: 

IBM PC compatible with hard disk, 640K minimum memory 
Software: DOS, Windows DOS box, or OS/2 DOS box 
Special Introductory Offer: $395 (Suggested retail price: $795) 
Special offers available to registered users: (detai ls inside package) 

• Royalty-free run-time support: $99 
• 6-user Network Server Edition: $99 (Suggested retai l price: $795) 

Network Server Edition 
High-performance Multi-user SOL Database Server for PC LANs �
The Network Serve Edition provides client/server support for multiple �
concurrent users in a local area network environment. The WATCOM SOL �
database server supports ANSI SOL and provides advanced �
capabilities, including bi-directional scrollable updatable cursors, referential �
integrity, row-level locking and symmetric multiprocessing of requests. �
WATCOM SOL also gives you comprehensive security capabilities, data �
encryption and data compression. Compatible programming interfaces let you �
implement appl ications that run without change using either the standalone �
single-user database or the Network Server Edition . �
Package components include: Multi-user network database server (both 16 �
and 32-bit versions) · Interactive SOL• Network requestor and request manager. �
Client System Requirements: �
Hardware: IBM PC compatibles, 640K minimum memory �
Software: DOS, Windows DOS box, or OS/2 DOS box �
Database Server System Requirements: �
Hardware: IBM PC compatible with hard disk, 640K minimum memory �
Software: DOS 
Network Requirements: NetBIOS or Novell Netware (IPX) 
Suggested Retail Price: 6-user version : $795 

Unlimited version : $1 ,595 

WATCOM , 415 Phillip Street, Waterloo , Ontario , Canada N2L 3X2 
Telephone: (519) 886-3700, Fax: (519) 747-4971 1-800-265-4555Prices do not include lreighl and laxes where applicable. Authorized dealers may sel l lor less. 
WATCOM SOL, the Lightning Device, and Application Creation Made Easy are trademarks ol 
WATCOM International Corporation. Other trademarks are the properties of !heir respect ive owners. The Leader m· Development Tools 
Copyright 1992 WATCOM International Corporation. .11 
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IBM and Motorola are ahead of sched­
ule with the development of their Pow­

erPC 601, the first in a series of RISC mi­
croprocessors on which IBM and Apple 
will base their next generation of person­
al computers. The first-pass silicon was 
ready last October, less than a year after a 
joint team began work in Austin, Texas. 

If development continues apace, IBM 
and Apple expect to introduce their first 
Power PC systems by late 1993. The 60 I ­
based systems will be relatively inexpen­
sive and will rival the perfmmance of low­
end workstations . As reported last month 
in Microbytes, future chips in the Power­
PC family will include the 603, for portable 
systems; the 604, for mainstream desktop 
computers; and the 620, for high-end sys­
tems and servers. 

The 601 is a streamlined derivative of 
the single-chip RISC engine found in IBM's 
RISC System/6000 Model 220 worksta­
tion . Evolutionary rather than revolution­
ary, the 601 combines the basic architec­
ture of the RS/6000 with an enhanced 
version of the bus interface from Motorola's 
88110 RISC processor. 

Even though the 60 I improves on the 
RS/6000's architecture., it's considerably 
less integrated than the single-chip RS/6000. 
Gone are on-chip controllers for DMA, in­
terrupts, and memory, along with some au­
tomatic timers. IBM says it has scaled down 
the integration to keep the 601 from be­
coming too system-specific- an important 
design goal for a CPU that 's intended to be 
used in machines from IBM, Apple, Groupe 
Bull, Thomson-CSF, and others. 

The superscalar arch itecture 'l'.if the 601 

has three execution units that separately 
handle integer operations, floating-point 
operations, and branches. By routing these 
types of instructions to the appropriate 
pipelines, the chip can dispatch up to 3 in­
structions per cycle. The branch pipeline 
has two stages , and the integer pipeline 
has four. The six-stage floating-point pipe­
line is tuned for single-precision math, and 
double-precision operations are double­
pumped through the pipeline' s two exe­
cution stages. 

Most integer instructions execute in only 
l cycle, thanks to hardware support for 
multiply, divide, and other special opera­
tions . The FPU achieves 1- or 2-cycle 
throughput, depending on the type of op­
eration and the level of precision. The chip 
includes a 32-KB data/instruction cache, an 
MMU (memory management unit) with 
52-bit virtual addressing, and support for 
symmetric multiprocessing. Using 0.6-mi­
cron static CMOS technology, it packs 2.8 
million transistors into a 304-pin package 
less than 11 mm square. It operates at 3.6 V 
and consumes 9 W at 50 MHz. 

Performance benchmarks aren't avail­
able, but IBM offers the following "con­
servative estimates based on simulations.": 
SPEC Integer '89 benchmark: 40 at 50 
MHz, 50 at 66 MHz; SPEC Floating-Point 
'89 benchmark: 60 at 50 MHz, 80 at 66 
MHz. That's more than twice as fast as 
the RS/6000 Model 220 chip, which runs 
at 33 MHz. IBM says the PowerPC 601 
will be "aggressively priced." The chip 
could cost as little as $50. Systems could 
sell for$ 1000 to $2000. 

-Tom R. Halfhill 

Incompatible APls Call for Mail Bonding 

W hen it comes to sending electronic 
messages across different operating 

systems, LANs, and WANs, companies 
such as Microsoft, Lotus, and Apple want 
to make the act of sending E-mail as sim­
ple as dropping off a letter in an old-fash­
ioned mailbox. An obstacle to this vision is 
the variety of competing-and sometimes 
incompatible-messaging APis, includ­
ing Microsoft's MAPI (Messaging API), 
Apple 's OCE (Open Collaboration Envi­
ronment), the VIM (Vendor-Independent 
Messaging) API, and the XAPIA (X.400 
Applications Programming Interface As­
sociation) mail specification . 

" We want to take the issue of competing 
messaging technologies off the table for 

our customers," says Lotus chairman and 
CEO Jim Manzi. Manzi says Lotus wi ll 
release a program this year that will allow 
mail-enabled applications written to the 
VIM API to work with Mic1:osoft' s MAPI. 
Tim Dempsey, manager of developer re­
lations in Lotus's Communications Prod­
ucts division, says Lotus's software sub­
system will reside between the application 
and the messaging system. 

When Microsoft releases its full MAPl 
specification, Lotus says it will release the 
MAPI-VIM subsystem to public networks 
at no charge. Microsoft says that the full 
MAPI SOK (Software Development Kit), 
which will include Simple MAPI, extend­
ed MAPI, and service providers , will be 

PC manufacturers, mindful of the 
challenges inherent in designing 
new motherboards for full-scaled 
Pentium-based systems, are taking 
an intennediate step by shipping 
computers with Overdrive sockets 
for a scaled-down version of In­
tel's next-generation Pentium pro­
cessor. Manufacturers such as 
DEC, Compaq, Hewlett-Packard, 
NCR, and Hyundai Electronics 
America are shipping systems 
with a 238-pin upgrade socket that 
lets users replace their current 
486DX processors with a Pen­
tium-variant Overdrive. D 

EliteGroup Computer Systems, 
a Taipei-based company with U.S. 
headquarters in Fremont, Califor­
nia, plans on releasing a mother­
board with a 486 ZIF (zero-inser­
tion-force) socket that will accept 
the P24T, Intel's code name for the 
unreleased Pentium Overdrive. 
EliteGroup Computer Systems' di­
rector of marketing Darwin Chang 
said, "A motherboard that can run 
a full-blown [Pentium] will be an 
extremely expensive mother­
board." The cost differential be­
tween full Pentium-based and Pen­
tium Overdrive-based boards will 
be about $400, he said. D 

IBM Technology Products, an 
IBM independent business unit, re­
cently outlined its plans to begin 
selling chips on the open market. 
The main message: We're for real, 
we mean business, and you can 
trust us. Until 1992, IBM-TP was a 
nearly invisible cog in the world's 
largest computer company (IBM), 
and it sold virtually its products 
to IBM. Now, under IBM's vast re­
structuring plan, IBM-TP is an au­
tonomous company that must com­
pete in the outside world and show 
a profit. IBM-TP is already provid­
ing 16-Mb DRAMs to Siemens 
Nixdorf and Toshiba, making 
IBM-TP one of the rare U.S. do­
mestic suppliers of DRAMs. IBM­
TP is also pushing its Intel-com­
patible 386SLC and 486SLC 
microprocessors, as well as the up­
coming PowerPC RISC chips. D 
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The Sound Choice �
In Multimedia Upgrade Kits. �

If upgrading 
your PC to MPC 
standards sounds 
good to you, we can 

make it sound even 
better. With amultimedia upgrade 
kit from Creative Labs. 

For only $799, you get the only 
multimedia upgrade kit with 
Sound Blastern' Pro, winner of the 
MULTIMEDIA WORLD Readers' 
Choice Award for "Best Sound 
Board." Experience true-to-life 8-bit 
stereo audio effects from applica­
tions and games. With MIDI adapter 
cable and sequencing software, 
plus a 20-voice, 4-operator FM 
music synthesizer, Sound Blaster 
Pro is one sound investment! 

And that's only the beginning. 
There's a high-performance CD­
ROM drive that surpasses MPC 
specifications. Plus a FREE library 
of CDs that will open your PC to 
all the possibilities of multimedia 
computing. Over $3,000 worth 
of the hottest CD titles for multi­
media authoring and enhanced 
education, entertainment, and 

productivity capabilities for 
your computer. 

You get Microsoft®Windows TM 

3.1, Microsoft Bookshelf,® a 
reference resource with an 
encyclopedia, thesaurus, and 
dictionary. Microsoft Works for 
Windows,"' an integrated pro­
ductivity package. MacroMind® 

Authorware®Starni 
and Tempra"' from Mathematica, 
presentation tools for DOS and 
Windows. Sherlock Holmes, 

I
Consulting Detective, the award­
winning mystery game. And 
many, many more. 

The Sound Blaster Multimedia 
Upgrade Kit. At only $799 !To 
find out more, visit your computer 
retailer or call Creative Labs at 
1-800-998-LABS. 

And see why choosing our mul­
timedia upgrade kit is the most 
sound decision you' 11 ever make. 

Sound Blaster is a trademark of Creative Labs, Inc. C R :::::::: AT ) V::::: 
All other marks are owned by their respective companies. © 1992 Creative Labs, Inc. All rights reserved. �

International inquiries: Creative Technology, Lid .. Singapore Tel 65-773·0233 Fax 651730353 c R E A T 1 v E L A e s , 1 N c . �

Circle 196 on Inquiry Card. 



Other laser printers playleapfrog trying �
to catchupwith theHP LaserJet. �

Ribbit Ribbit 
Ribbit 

The new HP LaserJet 4 printer isn't 
a hopped-up version of the past gener­
ation. Its new, advanced design sets 
much higher standards for print quality, 
speed, built-in features and value than 
ever before. 

Higher resolution. More typefaces. 
Unlike other 300 dpi eoo dpi dlj �
HP LaserJet 4 
was designed 
for 600 dfrpi Four times the dots for better resoiution. . 
printing om 
the ground up. As a result, it produces 
the best 600 x 600 dpi resolution ever 
for noticeably crisper, clearer text and 
graphics. At less than a 300 dpi price. 

Microfine toner and HP's exclusive 
Resolution Enhancement technology 
give you razor-sharp edges and much 
smoother curves. 

With 45 scalable typefaces built into standard memory. 'l\vo standard paper 
the printe1; users can produce a wide trays, with a total capacity of350 sheets, 
variety of documents. Without hassling and an optional 500-sheet tray let 
with downloading or accessory car- users keep printing without constantly 
tridges. Or buying additional typefaces. reloading different sizes and types of 
More speed, more trays, papet: And the optional 75-capacity 
more flexibility. power envelope feeder saves them from 
Thanks to a new RISC processm; manual feeding. Or dealing with jams. 
tuned vector graphics and faster r 
I/Os, the HP LaserJet4 also sets - IJ 
new standards for speed. It even Iprints many 600 dpi graphics at text and graphics. -............: . -· 

a true 8 pages per minute. 
faster on networks, too. smoother cuMs, • • - - _ 

no jagged edges. -· 
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Is leaps and bounds 
ahead Of the other 
laserprinters.ournegeneration 
superioroutputwttti 
600 dpl, ResotutiOl)f 
Enhancemen,t:f;:h·

toner. It 
standard With 
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built in and new in- Resolution ----- H 
Enhancement. --------------- '1!111mrJllJ••ternal memory TheHPU!serJet4 ""'.: 

COm preSSiOn algo- HP"s mitrnline
. th . t all k 600 �

. fl ms, VIr u y es �. all 300 dpi and dpr output look 
even sharper - ­

many 600 dpi dOC- and clearer. �
· 

I
uments pnnt from 

, 45 built-in scalable 
typefaces let users 
produce a wide 
variety of documents. 



Introducjng the newHP LaserJet4 printer.�
So advanced,there's no catching it. . �

Mixed environment compatibility. �
Faster Wmdows. �
The Lase1Jet4 is very much at ease with �
most languages and personal comput­
i11g platforms. Aut.omatic switching lets �
it switch between HP's PCL 5 printer �
language and optional Postscript �
Level 2 software from Adobe. Hot I/Os �
allow different hosts t.o be connected �
simultaneously. �
Optional JetDi.rect cards provide LAN �
connections t.o Ethernet, TokenRing, �
TCP/IP and LocalTalk/Ethetralk. This �
makes it easy t.o plug int.ojust about �
any network, including PC and Mac �
LANs. And t.o get really fast network �
performance. �
To optimize the Lase1Jet 4 for Wmdows �
printing, we codeveloped some break­
throughs with Including �
Wmdows 3.1 TI·ueType fonts and raster­
izer built in t.o make sure your users �

get fast, WYSIWYG printing. The fast 
Wmdows driver with HP-GL/2 vector 
graphics also enhances printing speed. 

l?.""""'."';;'!"'-=oi;;i--, Several popular 
software drivers are 
included: Windows, 
WordPerfect and Lotus. 
As well as the new 
HP Explorer PC utility 

software, which provides a printing 
tut.orial t.o guide your users through 
set-up and operation of the printer's 
new features. 
All this makes the HP LaserJet4 printer 
supremely simple t.o plug-and-play. As 
you 'cl expect, it also offers complete 
document and software compatibility 
with the HP LaserJet III printer. 
Setting the standard in price, too. 
With all these advances and more, 
you'd expect a big jump in price. 
Quite the opposite. At just $2,199,* 

the HP LaserJet 4 printer lists for less 
than the printer it replaces. And, of 
course, it comes with pace-setting HP 
quality and reliability. 
Call 1-800-LASERJET(l-800-527­
3753), Ext. 7133 for the 
name of your nearest 
authorized HP Lase1Jet """ , IJJ!"'"' 
clealei:t And ask for ,_ 

· 
the output looks.** '· -

Ifitisn'taLaserJe 
it's only a laser 

"' 
F//fl9 HEWLETT 

'Suggested U.S. list pril.:c. t in Canada call l-800-387-38H7, Ext. 713:1. • ..lb have a La.'ier.Jct 4 prinll•rdaia sheet sent immediately IA, yrn 1via fax machine, ca ll 1-800-91i4-148:Z from 
phone. Microsoft is a U. S. rcgistcn ..><J Lraclcmark of Mit;n,sofL Con).Windows :u is a produ1..:lof i\l i<..: rosofl Cmµ. Adobe and Post& ript. ar<) tmdcmarks of Adobe Systems lnrnrpoml.cd wluch may 
IMJ registered in c.:ertai11juris<li<..: ti1n1s. Lotus is a U.S. rcgislcrL'd tradem<lrk of Lotus Dcvclo1lmcnt.C11ri>C1rat.ion. 
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released in the first quarter. Full MAPI Microsoft , says that Microsoft's messaging 
specification will eventually be integrat­ strategy is that not everything can be clone 
ed into Microsoft operating systems. in a co mmon, multipl atform APL "We 

Simple MAPI, which supports common don't necessaril y beli eve that a lot of call s 
messaging call s (e.g., log-on and read), should be in the cross-platform [messag­
offers compatibility between Mac and ing] API ," she says. "A lot of what people 
Windows programs. When it is released, want in cross-platform development tools 
the full MAPI speci ficat ion (w hich is a is being turned over to the cross-platfo rm 
Windows-only API ) will likely have more messaging AP! ," Fine adds. 
than 100 messaging call s to support com­ Fine says that Microsoft 's position is to 
plex workgro up functi ons. For a more ro­ endorse a multiplatfo rm API that offers 
bust mult iplatform messag ing API, Mi­ full functionality and not to have devel­
crosoft so far has eschewed VIM in fa vor opers invest reso urces in supporting call s 
of endorsing the XAPIA consortium ef­ that are multiplatform but offer minimal 
fo rts begun last summer to define a com­ functi onality . "That ' s why Microsoft is 
mon multiplatform messaging APL encouraging developers to exploit OCE 

Lotus says it , too, wi ll comply with mes­ on the Mac platform, MAP! on Windows, 
sag ing ca ll s as they are defi ned by the or with OS/2, its AP! ," she says . What 
XAPIA. But VIM proponents argue that about DOS ? Fine says that a combinati on 
XAPIA calls have been slow in coming, of Simple MAP! and XAPJA common 
with the first XAPIA ca ll s not expected mail call s on top of DOS will prov ide the 
to be released for industry comment until bas is for an upcoming DOS mail client. 
January or February . Dempsey says the In another development, Phoeni x Sys­
XAPIA's first fi ve call s- send, list, read, tems (Arlington, VA) is deve lopi ng an 
act, and directory lookup-probably won' t electronic-messag ing gateway between 
be ready for developers until mid-1 993. Microso ft Mail fo r PC Networks 3.0 and 
"If it took them this long to come out with Lotus Notes. Wi th the gateway, expected 
the bas ic send call , you can fi gure how to ship in March or April , Microso ft Mail 
long it will take them to publish the other users can exchange messages with text, 
calls," Dempsey says. Lotus has already · graphi cs, and so und with Lotu s Notes 
released a VIM developer' s kit , and Demp­ through Windows' OLE. So, despite Mi­
sey says that more than 40 products are crosoft 's and Lotu s ' s co ntinuin g dis­
avail able that support VIM . He adds that agreement about whi ch common-messag­
Lotus Notes 3.0, expected to ship in the ing AP! to support, the E-mail bridges are 
firs t halfof 1993, will also support VIM . slowly being buil t, one way or another. 

Suzan Fine, MAPI product manager at -Dave Andrews 

Pacific Bell Lets You Get There from Here 

The refrain "I li ve in E-mail" is heard vides an E-mail directory to all connection 
more and more in business these days. subscribers. Companies send their E- mail 

The problem is that not everyone li ves in directory to Pacific Bell , which places them 
the same E-mail package, and se vera l in a centra lized X.400 directory. The up­
E-mail programs are incompati ble with dated directories that you send to Pacific 
each other. For LAN administrators who Bell are refl ected in its systemwide data­
can' t wai t fo r software vendors to resolve base. You can then dial the service and send 
thi s E-mail incompatibility issue, Pac ifi c mail. Pacific Bell Connection identifies the 
Bell (San Francisco, CA, (5 I 0) 823-5880) rec ipient and forwards the message. 
has introduced a new service, ca lled LAN­ LANmail Connect ion also prov ides a 
mail Connection. lin k to X.400-compliant systems worl d­

LANmail Connecti on lets LAN-based wide, publi c E-mail prov ide rs such as 
use rs send and receive messages from AT&T and Sprint , private mai I systems 
within their fa mili ar E-mail program with such as DEC VMS Mail , and SoftS witch 
users on other diss imilar E-mail systems. and Ret ix Open servers. LANmail Con­
LANm ail Conn ec ti on supports Lotus nection includes a $25-per- LAN install a­
cc: Mail-, Microsoft Mail-, and MHS (mes­ ti on charge, a$ I 0-per-LAN monthly ser­
sage-hand Iing-service)-compatible mai I vice charge, a 15-cent charge for messages 
systems li ke Da Vinci eMail. containing from 1000 to 2000 characters, 

Other services include X.400 Intercon­ and a 5-cent fee fo r an extra I 000 charac­
nection for host-based systems and Mail­ ters thereafter. International per-character 
box Connection for stand-a lone PCs and charges are hi gher. 
Macs. Also, Pacific Bell Connecti on pro- -Steve Apiki 
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IBM is showing the first signs of 
being as nimble as its competitors 
in the low-end PC battleground. 

Where actions 
like price re­
ductions once 
required end­
less approval 
through several 
levels in the 
IBM hierarchy, 
the new IBM 
PC Co. operat­
ing unit re­
sponded in just 

one day when Compaq attempted 
to preempt Big Blue's ValuePoint 
announcement (see "New Sys­
tems . . . New IBM?," November 
1992 BYTE) by cutting prices on 
low-end Compaq systems. In turn, 
IBM reduced its prices on its 
PS/ValuePoint systems. lBM PC 
president Bob Corrigan told 
BYTE that one of the operating 
unit 's goals is to prove to itself, as 
well as to the competition, that 
LBM can make it in today's market, 
which he described as "more anal­
ogous to clothes buying than PC 
buyi ng." 0 

Things have changed in the com­
puter industry in a big way, as evi­
denced by the recent Microsoft 
announcement of Windows for 
Workgroups las t fa ll. Microsoft's 
cofounder, chairman, and CEO 
Bill Gares t111veiled Windows for 
Workgroups to about 50,000 peo­
ple assembled in New York's 
Gershwin Theatre and connected 
via satellite in 17 ci ties across the 
U.S. The extravaganza, called 
"How to Succeed in Business with 
Workgro up Computing," included 
seven scenes played by profes­
sional actors, singers, and dancers, 
along with three Microsoft people, 
including Gates play ing himself. 
But fo llowing the debut, Mi­
crosoft offi cials acknowledged 
that some of the dazzling features, 
such as message routing, won' t be 
ready until mid-1 993. Simple 
MAPI, on which Windows fo r 
Workgroups is based, doesn' t sup­
port routing. D . 
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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 
tools. You don't need to 
learn all kinds of confus­
ing new techniques. Just 
type in programs or 
design them visually with FormDev. It's an interactive 

_ ·- _ ', WYSIWYG, point and click tool 
CA-REALIZER: that generates code. With a sin­

gle command you can add 
Programmable Application Tools 
like spreadsheets, charts, text edi­

Eiiiiiiiiiiiiiiiiiiimmiiiiiiiiiiiiiiiii l:E royalty-free with the run­

Technology 

tors, animation, graphics tablets 
and user-friendly forms. And 
CA-REALIZER offers many fea­
tures other BASICs don't, like 
automatic array processing. 

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

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

liiil I mI rTlDktl ImI 
. lLCIJ (iiIm[Qi] 9 llBill �

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'.'£i •"...'...::...... ==•Nn 

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

So call 1-800 CALL CAI 
today for more information 

and the name of your nearest dealer. 

Visual BASICIREALIZER 
lnreractive WYSIWYGApplication & Form Designer V' V' 

Generates User Accessib le & Modifiable BASIC Code V' 
Famili«r Procedural Programming Model V' I 
In tegrated Full-Featured Debugger V' 
Single-Stepping, Call-Tree. Variable Display V' 

Automatically Expandable DynamicArrays V' 
Fu ll Range Of Fast Array Operators& Functions V' 
Mathematical. Statistical, Date-Time Functions V' 
DynamicAdd ition & Removal Of Form Objects V' 

V'fu lly-Integrated ProgrammableApplica tion Tools: 
Charts.Spreadshcels. Text Edilo rs. Graphics. Animal ion. Scheduler V' 

V'Ab ili ty To Run MuleipieApplica tionsSimultaneously 
V' V'Full Support For DOE& DLLs 

Direct MDI Support & Serial Communications Library V' 
V'Import/ Export Ofl-2-3, Excel, CA-SuperCalc Files 

ExtensiveContext-SensitiveOn-Lin c Help V' V' 
Clip An Library With Over 250 Bitmaps V' 
QuickBASICVersion 7.0 Compatib ility Libraries V' 

Don't waste day trying (AOMPUTER® 
to figure out BASIC. . . .rlSSOCIATES 
Leave that for your competition. 

liU • fJ [flIJJ [n CA-Realizer�
© Computer Associates lnt ernational , Inc.. One Computer Associates Plaza. Islandia. NY 11 788-7000. All product names referenced herein arc trademarks of their respcc1ivc companies. 
CA-REALIZER Release l.Oand Visual BASICRelease l.Ocompared 10/ 92. Cost comparison based on Visual BASICRelease l.OSuggested Rc1ai l Price. PCComp11ti11gquo1e appeared 10/ 91.pg. 90. 

Circle 90 on Inquiry Card. 



NEWS �
MICROBYTES 

I 

IBM, Others Vie for Japanese PC Market NANOBYTES 
I" 

Lastdfail, at the NetWorlcl show in 
Dallas1 Texas, oveJl previewed 
NetWare 4.0 bub downplayed its 
upcoming release. The company �~� 

instead focused on SFr (System 
Fault Tolerann) Level Ill and ex­
isting NetWare 3.11 features. SFT 
III promises reliable fau lt-tolerant 
LAN operation, a fealllre clesignea 
to appeal to companies moving 
their mission-crinical operarions 
from mainframes to ANs. The 
NetWare 4.0 SDK (Software De­
velopment Kit ) is available and 
the operating system itself is in 
soEd beta, Novell says. One im­
portant (eature of NetWare 4.0 is 
the NDS �~ �N�e�t�W�a�r�e� Directory Ser­
vices) component that replaces 
the 1le-server-based NetWare 
bindery with a single, network­
wide, distributed database. D 

WithBorland's Paradox for Win­
dows not expected to ship until 
sometime in the fir �~� guaiter, Mi­
�c�r�o�s�o �~�t� hopes to make inrnads into 
the Windows database mar et by 
seJJing it Access database at just 
$99 until Januai·y 3 l, when �~ �h�e� 

price wi ll go LIQ to $695. But at 
leas one database developer be­
lieves that, in L9 3, most of the P 

database action 
will remain in 
DOS. "Our 
feeling is at 
least in the 
database mar­
ket, rnos 
database ro­
grams] will ac­
countfor 80 
percent of the 
programs sold 
in 1993," said 

Richard Rabins, cochairman of 
PC database vendor Alpha Soft:o 1 
ware (Burlington, MA). Rabins 
said products like Access and Par­
adox for Windows "show flashes 
of brilliance, but they are-not prod­
ucts to run youi: business on yet." 
Still , Rabins said, "People will be 
evaluating Windows databases \ik 
crazy in J 993." Alpha is develo[?­
ing a Windows version of its Alpha 
database, said Rabins. • 

I I ·I 

TOKYO-The battle of the PC prices 
is shifting to Japan, where U.S.-based 

vendors like IBM , Apple, and Compaq 
have pilled themselves against a myriad 
of Japanese operating standards that are 
incompatible with the ISA-bus standard ­
not to mention each other. Additionally, 
companies based here (e.g., Canon) are 
introducing low-cost (under 200,000 yen, 
or US$1650) , Taiwan-built PCs based on 
Intel's 486 processor. 

Five major bus standards compete in 
the Far East market. They are offered by 
NEC, Epson, Fujitsu, Toshiba, and AX , a 
consortium that includes Hitachi and Sony. 
But NEC, which commands more than 
ha! 1· the Japanese market with unit sales 
of nearly 2 million a year, is the clear lead­
er. NEC recently added new models (in­
cluding several multimedia systems) to its 
popular 9800 series to fend off challenges 
from the ISA-bus and Apple community. 
One of the new models is a 486SX/20­
based color notebook that sells for abo ut 
498,000 yen (US$4000). It is prices like 
this, still high by U.S. standards but typi­
cal for Japan, that companies such as IBM 
and Compaq hope to exploit. 

The NEC PC-H98T desktop PC sports a 
12-inch color LCD that supports I 120-by 
750-pixel resoluti ons in addition to NEC's 
sub-VGA 640-by 400-pixel standard. The 
PC-H98T costs 1.75 million yen (about 
US$14,000). "You can buy a good car for 
[the price of] this machine," said Asao 
lshizuka, a senior writer for Nikkei Busi­
ness Publications. "This is what they call a 
symbolic machine, to show NEC is a lead­
er in this technology. It 's symbolic-they 
don' t have to sell it." 

A Bad Exchange Causes U.K. Price Increases 

Last fall, IBM Japan announced desk­
tops and notebooks that are in varying de­
grees based on the PS/ValuePo int (but 
come with XGA-2 instead of Super VGA 
graphics) and ThinkPad products. With 
the IBM systems, Japanese-speaking users 
can run U.S.-developed software on IBM­
standard machines fitted with a kanji key­
board and DOS/V. The 3'h-inch 1.44-MB 
floppy drives accept disks formatted for 
NEC's proprietary 1.2-MB standard. So 
far, however, IBM ' s machines are not 
priced suffici ently below those of NEC to 
make a big difference. 

Of a bevy of invaders that include Ap­
ple, Dell , and DEC, Compaq may be the 
vendor most responsible for escalating the 
pitch of the Japanese price wars to that of 
the U.S. market's. The company recently 
began shipping its Deskpro/I and Prolinea 
lines here at prices barely above what they 
cost in the U.S. But Compaq did so months 
after introducing them in the U.S. "Low 
cost is perceived as poor quality in Japan ," 
said Compaq spokeswoman Yvonne Don­
aldson. Compaq, to be safe, built a foun­
dation of trust with a year or Systempro 
and Deskpro/M promotions before making 
its low-cost systems announcements. 

What eventually may weigh against 
NEC is that Windows and OS/2 need more 
power than NEC's architecture can offer. 
"The NEC 9800 is not sufficient to run 
Windows," said Ishizuka. "The 110 bus 
structure is very ineffici ent." NEC tech­
nicians, he added, have said it themselves. 
"They have revealed to me that they think 
OS/2-J kanji will not run nicely on 9800 ar­
chitecture." 

-Ed Perratore 

LONDON-Fluctuations in European 
exchange rates are pushing PC prices 

up in Europe, paiticularly at the low encl of 
the market. Many manufacturers are hold­
ing prices steady, and many more have al­
reacl y passed increases, halting the two­
year European price-reduction trend. 

The hardest hit by the increases is the 
U.K. market, fo ll owing a 25 percent de­
valuation of sterling against the U.S. dol­
lar and even greater instability against the 
German cleutsche mark. " If the pound 
keeps fallin g, then everyone wi ll have to 
rai se prices ," said Steve McCall, U.K. 
managing director of Dutch company 
Tu lip Computers. Most other European 
currencies have not suffered as badly. 

40 BYT E • JANUARY 1993 

U.K . supplier Dan Technology in­
creased prices last November, and techni­
cal manager Chris Bakolas predicted un­
avoidable price hi kes for future months as 
well. "Even if you can resist the pressure 01· 
the pound, there is a temporary shortage of 
486s, which makes them more expensive. 
There is a shortage of chip sets from Tai­
wan, and there is an embargo on Korean 
memory within the EC [European Com­
munity]. It almost looks like a conspira­
cy to push prices up," he said. 

CompuAcld' s U.K. subsidiary is ex­
pected to raise prices by I 0 percent, along­
side price hikes from Viglen (7 percent) 
and Elonex in the U.K. • 

-Louise Cole 
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Mail Order 
i 

The latest offerings from 
vendors supplying 

products of all leading 
manufacturers at extremely 

competitive prices. 

284 

Hardware/Software Showcase 
This categorized four-color display 

section makes it easy to find 
Hardware and Software products from 

a wide variety of manufacturers 
and suppliers. 

311 

Buyer's Mart 
From Accessories to Laptops 
to Word Processors, you can 

easily find the dealers you are 
looking for in this directory of 

products and services. 

320 



































































































































l~~r~~i.PJ~.~ DX2 50 MHz SYSTEM 
$2,999 

, LEASE' : $I 11 /MO. 
, 4 MB RAM 
, I lO MB 11 7msl HARD DRI VE 

ni,,air&il

IT'S L KEA 


SOUPED-UP 

ITALIAN 


SPORTS CAR. 


WITHOUT THE 

STICKER SHOCK. 


Guaranteed , 
,accountability ?n 
,Performance Senes 

systems. 

We' re the only 


• ULTRASCAN ' company in 
the industry tn 

guarantee-in wr ir ing­
, MS-DOS' 5.0 

compntibili ty, fost 
respo nse to Y'- H I r ALSO AVAILABLE IN 25 MHz AND 

questions, :1ncl qui ck 

, 	UPGRADEABLE PROC ESSOR 
4 EISA EXPANSION SLOTS 
2 ISA EXPANSION 5LOTS 
ACCELERATED LOCALBUS 
VIDEO WITH l MB VIDEO RAM 
IUP TO 25 MILLION WINMARKSI 

14C MONITOR 
114", 1024X768,.28mm, NI) " 

, ONE FLOPPY DRIVE 13 .5" OR 5·25 ) 

33 MHz ;486 SX 33 MHz ;486 DX
NOS OF OTHER CONFIGURAl lONS. 

AND 66 MHz ;486 DX2 AND THOUSA 

·"f~~~;-;,i"'.1·i·.' 

~:~H!--.: ·· -· · ,,.,.,:··~ :~-.lii, : . -. ..>• 

lm! mli! . lili!M 1!1l~~J~~ ~i~~.;~tio~ 

U to four times faster data 
. p transfer than ISA. 
32 ,_ ·r EI- SA expansion bus that · 01 cJ 

·fcrs: b ra ar up to 33 megabytes a seen~ . 
. lt 's kind of like a high-rech 1aL1pcno. 

service~· It's n big 
rc:1son why hundreds 


of thousands of 

custo mers alread y 


rely on us. And why 
 ·
we became a 

FORTUNE 500 ' ~ . o • · •• 
company in just seven 

shl1rt yea rs. ~1MUlll1!ili

Up to 115% 

faster video. 
 yOU "Ct a 

O ur new computer .. 
comes with :1cce lerared tt .rn:> 

luca l bus video, and 
perfo rms at 

up to 33 million 
\Xl lNMA P. KS 

on the 66 MHz 
syste m. Gnod 

news for speed 
frea ks. 

486 Itop ' r i c 
'' I l'<' ynu 1 • - • 

. ~. - ­m i croproccs~o 1 
f I rel Th·
rom n . 

Greater upgradeabil ity. 
Yn u ca n upg1adc all r: be w~t y tnl ~he 

66 MH z DX2. Alter c1;n , ) _ . · ~ 
tb le tn '1 · kl rhe l enttum 

- . 

th e next ne neranon . M _. _ _ , _ 

1H oughr rn sa tt :>f\ e'en 
'the mn~t power hungry•. 

Del.L" 

800--365--1460 


WHEN CALLING, PLEASE REFERENCE# 11 EA3. CT SUN 
FRI 8AM-4PM CT SAT, IOAM-JPM . 

HOURS: 7 AM-9PM CT MON- ' 021 IN MEXICO CITY, 228-78 1 I. 
IN CANADA, CALL 800-668-3 · 
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